City of PUBLIC AGENDA
Saskatoon EXECUTIVE COMMITTEE

Monday, March 16, 2015, 1:00 p.m.
Council Chamber, City Hall

Pages

1. CALL TO ORDER
2. CONFIRMATION OF AGENDA
3. DECLARATION OF PECUNIARY INTEREST
4. ADOPTION OF MINUTES

4.1 glgqlétes of regular meeting of Executive Committee held on February 11,
5. UNFINISHED BUSINESS

5.1 Nutana Slope Failure - Options Matrix (File No. CK. 4000-1) 5-325

On February 11, 2015, Executive Committee considered a report of the
General Manager, Transportation and Utilities Department regarding the
above. The Committee resolved that it receive a further report no later
than March 16, 2015.

Recommendation

That Executive Committee consider the attached information and make a
recommendation to City Council, for approval.

6. COMMUNICATIONS (requiring the direction of the Committee)
6.1 Delegated Authority Matters

6.1.1 C. Gutmann, Project Manager, P4G Regional Plan - Saskatoon 326 - 331
North Partnership for Growth - 2014 Annual Report (File No. CK.
4250-1)

Recommendation

That the information be received.



6.2 Matters Requiring Direction

6.2.1

6.2.2

6.2.3

G. Burke, Executive Director/CEO, Mendel Art Gallery - Remai
Modern Business Plan 2015-2019 (File No. CK. 163-1 x 1705-
RL)

Recommendation

That Executive Committee recommmend to City Council:

1. That the Remai Modern Business Plan: 2015 to 2019 be
received as information; and

2. That the approval and phased implementation of The Remai
Modern Business Plan: 2015 to 2019 occur on an annual
basis through the Corporate Business Plan and Budget
review process.

Notice - Councillor Donauer - Unpaid Leave of Absence -
Federal Election (File No. CK. 255-1)

Recommendation

That the information be forwarded to City Council.

D. Button, President, SUMA - 2015 Membership Fee (File No.
CK. 155-3)

Recommendation

That Executive Committee recommend to City Council that the
2015 membership fee in the Saskatchewan Urban Municipalities
Association in the amount of $110,244.79, be paid.

332 - 425

426 - 426

427 - 430



6.2.4 P. Kilgour, Director of Finance, TCU Place - Notice of Annual 431 - 431
General Meetings of Saskatoon Centennial Auditorium &
Convention Centre Corporation and Foundation (File No CK.
175-28)

Recommendation

That Executive Committee recommend to City Council:

1. That the City of Saskatoon, being a member of the
Saskatoon Centennial Auditorium & Convention Centre
Corporation Board of Directors, appoint Donald Atchison, or
in his absence, Tiffany Paulsen or Ann lwanchuk, of the City
of Saskatoon, in the Province of Saskatchewan, as its proxy
to vote for it on its behalf at the Annual General Meeting of
the members of the Saskatoon Centennial Auditorium &
Convention Centre Corporation, to be held on the 30th day
of April, 2015, or at any adjournment or adjournments
thereof; and

2. That the City of Saskatoon, being a member of the
Saskatoon Centennial Auditorium Foundation Board of
Directors, appoint Donald Atchison, or in his absence,
Tiffany Paulsen or Ann Iwanchuk, of the City of Saskatoon,
in the Province of Saskatchewan, as its proxy to vote for it
on its behalf at the Annual General Meeting of the members
of the Saskatoon Centennial Auditorium Foundation, to be
held on the 30th day of April, 2015, or at any adjournment
or adjournments thereof.

6.2.5 H. Hails, Recording Secretary, SaskTel Centre - Notice of 432 - 434
Annual Members' Meeting - Saskatchewan Place Association
Inc. (File No. CK. 175-31)

Recommendation

That Executive Committee recommend to City Council that the
City of Saskatoon, being a member of the Saskatchewan Place
Association Inc., appoint Donald Atchison, or in his absence,
Councillors Davies or Hill, of the City of Saskatoon, in the
Province of Saskatchewan, as its proxy to vote for it on its behalf
at the Annual General Meeting of the members of

the Saskatchewan Place Association Inc., to be held on the 6th
day of May, 2015, or at any adjournment or adjournments
thereof.

6.3 Requests to Speak (new matters)



7.

8.

0.

10.

REPORTS FROM ADMINISTRATION

7.1 Delegated Authority Matters

7.2 Matters Requiring Direction

7.21

SREDA Bonus Payment - 2014 (File No. CK. 1870-10)

Recommendation

That the Executive Committee recommend to City Council that a
bonus payment in the amount of $110,000 to the Saskatoon
Regional Economic Development Authority Inc. be approved.

LEGISLATIVE REPORTS

8.1 Delegated Authority Matters

8.2 Matters Requiring Direction

8.2.1

8.2.2

Municipal Governance and Public Accountability (File No. CK.
255-1)

Recommendation

1. That the information be received;

2. That the processes for in camera matters be amended as
outlined in this report; and

3. That the City Solicitor provide any required bylaw
amendments to Council for consideration.

The Adult Services Licensing Bylaw, 2012 - Implications of
Criminal Code Amendments (File No CK. 4350-25)

Recommendation

That Executive Committee recommend to City Council that The
Adult Services Licensing Bylaw, 2012 be amended by:

1. inserting a “whereas” clause at the commencement of The
Adult Services Licensing Bylaw, 2012; and

2. amending the definition of “adult service agency” to remove
any reference to advertising.

URGENT BUSINESS

ADJOURNMENT

435 - 437

438 - 454

455 - 458



Sask\é\:coon

EXECUTIVE COMMITTEE

Nutana Slope Failure — Options Matrix

Recommendation of the Committee
That Executive Committee consider the attached information and make a
recommendation to City Council, for approval.

Topic and Purpose

The purpose of this report is to provide Executive Committee with a matrix of scenarios
regarding the Nutana slope failure situation with consequences, commentary and
impacts.

Report Highlights

1. A matrix of situational scenarios regarding the Nutana slope failure with
consequences, commentary, and impacts is attached as Attachment 1.

2. The matrix is intended to assist the Committee in deciding which option to
pursue.

Strategic Goal
The investment in monitoring the slope and site for safety concerns supports the
Strategic Goal of Quality of Life.

Background

In June 2012, a slope failure occurred on the riverbank between 11t Street East and
Saskatchewan Crescent East. Many residents of 11t Street had to be evacuated at the
time because there was risk that the gas line located in the back alley might be
compromised and cause explosion. The gas line was eventually relocated to the front
area of the homes and the residents were permitted to return to their homes. Also, in
response to the slope failure in 2012, the City of Saskatoon (City) retained Golder
Associates to investigate, monitor and report about the slope failure. The investigation
and monitoring was limited to the lane between the private properties. Monitoring of the
lane continued on a monthly basis throughout 2012 and into the spring of 2013.

In June 2013, a new slide area to the east of the first location was reported. The City
declared a voluntary evacuation and retained Golder Associates to conduct an
extensive study of the entire slope failure area. This included analysis of the failure and
evaluation of conceptual remediation options. Monitoring was expanded to include both
the lane and private property.

March 16, 2015 — Executive Committee — City Council
File No. CK. 4000-1
Page 1 of 3




Saskéjcoon

EXECUTIVE COMMITTEE

Beginning in the spring of 2012, the City provided ongoing information and updates to
affected property owners.

On February 11, 2015, Executive Committee considered the attached report of the
General Manager of Transportation and Utilities (Attachment 2), providing an update on
the Nutana Slope Stability. Following a presentation by a representative of the private
property owners in the area, Executive Committee resolved that it receive a further
report no later than March 16, 2015. The referenced report noted that there is a wide
range of legal and associated risk consequences to the City related to this location.
These matters were reported to Executive Committee In Camera, and are of the
following nature:

1. Current approach, which is to monitor the site and provide detailed
information to adjacent property owners and residents.

2. Offer mediation services, with or without participation by the City.

3. Become actively involved with property owners in the remediation approach.

4. Provide some level of grant or financial aid to property owners.

The Administration provided draft recommendations to Executive Committee. Executive
Committee did not deal with the draft recommendations. Executive Committee decided
to forward the matrix and options to its public agenda to be considered along with any
public representation.

Report
Attached is a Nutana Slope Failure Scenario Matrix, which provides an assessment of a
number of possible courses of action for this site.

Option A does not include financial participation by the City. Option A could include
offering mediation services to homeowners. Option A is consistent with the City’s past
practice of not intervening on private property.

Options B through H include financial participation by the City in any remediation.
For Options B and C, a subjective value of $240,000 per home was used to determine
the City’s potential financial participation. This represents the maximum value payable

by the Province of Saskatchewan under the Provincial Disaster Assistance Program.

For Options D, E, F and H, the City’s potential financial participation was determined
based on the estimates provided by Golder Associates to remediate the site.

March 16, 2015 — Executive Committee — City Council
File No. CK. 4000-1
Page 2 of 3



Saskéjcoon

EXECUTIVE COMMITTEE

The Committee intends to receive a presentation from Administration outlining the
options described in the matrix, along with Administration’s recommendations.

Public Safety
Although a sudden and catastrophic failure is not predicted by the Geotechnical experts,

a sudden and catastrophic failure is a distinct possibility and homeowners have been
clearly advised of this. Selection of any option, in the short term, does not preclude this
from happening. Your Committee recommends that the City continue to address public
safety as it has in the past, which is through regular monitoring and reporting to
residents. Your Committee further recommends that if an imminent hazard is observed,
evacuation orders will be issued upon expert advice and as necessary.

Options
The options are outlined in the attached matrix.

Communications
Relevant property owners are being provided with a copy of this report on the date of
release of this report.

Due Date for Follow-up and/or Project Completion
A report to Council with a recommendation from Committee is required.

Public Notice
Public Notice pursuant to Section 3 of Policy No. C01-021, Public Notice Policy, is not
required.

Attachments
1. Slope Failure Scenario Matrix
2. Report of the General Manager, Transportation and Utilities Department dated

February 11, 2015

-
March 16, 2015 — Executive Committee — City Council

File No. CK. 4000-1
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Attachment 1

ORDERED BY TOTAL PROJECT COST TO COS

Slope Failure Scenario Matrix A B C D E F G H
March 16, 2015 Continue Continue COS & Owners Cos COS Redeveloped COS Undeveloped Acquire COS only
to Monitor to Monitor "Shear Zone "Groundwater "Slope "Slope Affected "Shear Zone
and Report and Report + Remediation" Reduction" Remediation" Remediation" Properties Remediation"
Provide Grant Solution Solution Solution Solution and Demolish Solution
FINANCIAL CONSIDERATIONS
| 101 |Slope Remediation Project Costs S - S - S 20,000,000 | S 4,500,000 | S 10,000,000 | $ 10,000,000 S 20,000,000 | 101
Project Costs
102 |COS Portion of Solution Cost* S - S 3,840,000 | S 3,840,000 | $ 4,500,000 | S 10,000,000 | $ 10,000,000 | S 4,000,000 | S 20,000,000 | 102
103 |Acquired Property Costs ** S - S - S - S - S 6,400,000 | S 6,400,000 | $ 13,000,000 | $ - 103
104 |Estimated Demolition Costs S 120,000 | $ 120,000 | $ - S - S 200,000 | $ 400,000 | S 400,000 | $ - 104
105 |Project Cost to COS S 120,000 | $ 3,960,000 | S 3,840,000 | S 4,500,000 | S 16,600,000 | $ 16,800,000 | $ 17,400,000 | $ 20,000,000 | 105
106 |Estimated Land Sale Value Following Remediation (RM3 zoning) S - S - S - S - S 1,800,000 | $ - S - S - 106
TOTAL PROJECT COST to COS S 120,000 S 3,960,000 $ 3,840,000 $ 4,500,000 $ 14,800,000 $ 16,800,000 $ 17,400,000 $ 20,000,000
108 |Total COS Cost per home (total of 16 homes affected) S - S 240,000 | $ 240,000 | S 281,250 | $ 925,000 | $ 1,050,000 | S 1,087,500 | S 1,250,000 | 108
109 |Homeowners' Project Cost Unknown Unknown S 16,160,000 NONE NONE NONE NONE NONE 109
Annual Ongoing Costs
110 |ANNUAL Municipal Portion of Property Tax Loss (gain) S 31,000 | S 31,000 | $ - S - S (65,000)| $ 31,000 | $ 57,000 | S - 110
111 |ANNUAL Continued Slope Monitoring Costs S 80,000 | $ 80,000 | S - S 80,000 | S - S - S 20,000 | S - 111
112 [ANNUAL COST S 111,000 | $ 111,000 | $ - S 80,000 | S (65,000)| S 31,000 | $ 77,000 | $ - 112
113 FINANCIAL SUMMARY LOWEST LOW LOW LOwW HIGH HIGH HIGH HIGHEST 113
ENGINEERING RISK CONSIDERATIONS
114 |Risk of Construction Cost Overruns for COS NONE NONE Moderate/High Moderate Moderate Moderate Low High 114
115 |Risk of Failure During Remediation NONE NONE High Moderate Low Low Low High 115
116 |Probability of Effective and Permanent Solution 0 0 0 0 Moderate 0 High Very High High Moderate 116
117 |Precedent for Future Slope Failures NONE Yes Yes Yes Yes Yes Yes Yes 117
8 R R AR 0 0 ODERA 0 0 0 8
COMMUNITY CONSIDERATIONS
119 |Timing for Solution Owner Dependant | Owner Dependant | Owner Dependant 2017 Timed w Purchases | Timed w Purchases | Timed w Purchases 2017 119
120 [Property Owner Agreement Required No No Yes No Yes Yes Yes No 120
121 [Possible Emergency Intervention Ongoing Ongoing During Construction Ongoing Low Low Low then NONE During Construction | 121
122 |Use of Funds for Damage Remediation N/A Moderate Moderate Poor Very Poor Very Poor Very Poor Very Poor 122
123 |Impact of Precedent Set for Other Private Property Issues NONE Moderate Moderate Moderate Very Poor Very Poor Very Poor Very Poor 123

* For Option B and C, a subjective value of $240,000 per home was used, which represents the maximum value payable by the Province of Saskatchewan under Provincial Disaster Assistance Program.
** Acquired property costs estimated using 2011 assessed value of properties plus 20%




Attachment 2

Nutana Slope Stability Update

Recommendation
That the report of the General Manager, Transportation & Utilities Department dated
February 11, 2015, be forwarded to City Council for information.

Topic and Purpose

This report is intended to present the results of the in-depth geotechnical investigation
of the Nutana Slope Failure, including causes, potential remediation options and relative
remediation costs. The report also provides an update on the current situation with the
riverbank slope failure occurring in Nutana between 11" Street East & Saskatchewan
Crescent East.

Report Highlights

1. The river bank slope between Saskatchewan Crescent East & 1
moved as much as 2.7 meters over the past two and a half years.

2. An in-depth geotechnical investigation of the slope failure was conducted by
Golder Associates including causes of failure and conceptual remediation
options.

3. The extensive geotechnical investigation revealed that the cause of the failure
was natural and due to three key geological features — geometry; geology; and
groundwater.

4, Public safety remains a paramount focus of the City. The slope has been
monitored regularly by appropriate civic staff as well as consultants, and
information has been provided to residents on a regular basis.

5. There have been slope remediation projects conducted at different sites in
Saskatoon where the failure is primarily on public property.

1" Street has

Strategic Goals
The investment in monitoring the slope and site for safety concerns supports the City’s
Quality of Life Strategic Goal.

Background

In June 2012, a slope failure occurred on the river bank between 11" Street East and
Saskatchewan Crescent East. This failure directly impacted the backyards of two
properties. This was known as the west slide area. A temporary evacuation was issued
for these properties due to concerns with a gas line in the lane. This gas line has since
been removed. In response to the slope failure, the City initiated an investigation and
monitoring program within the lane (Cherry Lane) between the private properties.
Golder Associates was retained to provide this geotechnical expertise and the
investigation led to a report that recommended actions that could be taken to stabilize
the slope. The scope of this study was contained to the lane. Monitoring of the lane
continued on a monthly basis throughout 2012 and into the spring of 2013, showing

ROUTING: Transportation & Utilities Dept. — Executive Committee — City Council
February 11, 2015 — File No. CK 4000-1 and TU 4000-7-1 DELEGATION: Andrew Hildebrandt
Page 1 of 5 cc: His Worship the Mayor



Nutana Slope Stability Update

negligible movement of the slope. Following initial movement, the west slide area
recorded approximately 140 millimeters of movement throughout 2012.

In June 2013, a new slide area to the east of the first location was reported. Monitoring
was expanded, and throughout 2013 this new east slide area moved over 1200
millimeters, which is significant. The west slide also continued moving for a total of 500
millimeters in 2013. This situation prompted the City to declare a voluntary evacuation
and initiate an extensive study with Golder Associates with the scope of the study
involving a complete investigation of the entire slope area, analysis of the failure and
evaluation of conceptual remediation options.

Report

Slope Movement

The Nutana slope failure is comprised of two distinct slide areas; west slide and east
slide. These areas are represented in Attachment 1. Following the initial sudden
movement reported in backyards in June 2012, the following table documents the
recorded horizontal movement progression of the slope.

West Slide East Slide
Initial failure Not recorded
2012 140 millimeters
2013 500 millimeters 2013 1,200 millimeters
2014 400 millimeters 2014 1,500 millimeters
1,040 millimeters 2,700 millimeters
TOTAL 3 5" TOTAL @ 107)

Golder Associates Study

In the fall of 2013, the Administration received the final draft report from Golder
Associates, outlining the causes of the failure and possible solutions for the
remediation.

The extensive geotechnical investigation revealed that the cause of the failure was
natural and due to three key geological features. The first is due to the geometry of the
slope referring to its steepness and tendency to be pulled down. The second is due to
the geology referring to weak soil formations existing deep within the slope that are not
sufficient to hold the slope up. The third feature causing failure is groundwater. Water
tables throughout Saskatoon have risen over the past decade due to unprecedented
amounts of rainfall. This high water table leads to a buoyancy force within the slope
that causes it to lift and facilitate movement.

This study identified two possible high level options for remediation. The first option is
the removal of 8 - 10 homes along 11" Street East and Saskatchewan Crescent East
and re-grading the slope including groundwater lowering. Once re-graded, this slope
would not be developed again. The cost of this option would be in the order of $10M
plus the value of the homes and lots which could total another $10M. Attachment 2
provides an overview of the affected area of Option 1. The second option would result

Page 2 of 5
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Nutana Slope Stability Update

in the homes remaining intact by constructing a stabilization zone in the midpoint of the
slope along the lane. This option would be complex and require specialized
contractors. The initial conceptual costs for this would be in the order of $20M.
Attachment 3 provides an overview of the affected area of Option 2.

The Administration commissioned Clifton Associates to conduct a third-party review of
this work. The Clifton Associates analysis presents a bleaker picture than the Golder
Associates report, and suggests that soil shear strengths could be even lower. In either
case, the severity of the situation and the options to remediate are of the same general
nature.

The City provided the consulting reports to the residents affected, and has been
providing weekly updates to residents during all but the winter months. These updates
have repeatedly reminded homeowners that there is a voluntary evacuation notice in
effect, and that it is their responsibility to consult with their own engineers on the stability
of their property.

A copy of the Golder Associates Report is included as Attachment 4.

Public Safety
In this situation, safety is paramount for residents and anybody else that may be near

this area. The approach that has and will continue to be taken includes monitoring,
providing the monitoring information to residents, and regular evaluation of the site and
situation. If at any point, the City’s engineers or the Saskatoon Fire Department decide
that safety is at an elevated risk, a mandatory evacuation notice will be issued. The
Emergency Measures Organization has developed a response plan for catastrophic
slope failure and will implement it if required. The City will continue to provide
information to residents as it becomes available, and will continue to remind residents of
the voluntary evacuation notice due to the known instability of the slope. A sudden
failure could also occur at any time, and affected homeowners have been made aware
of this risk.

On June 3, 2014, an evacuation alert was issued to three properties immediately
affected by the slope movement. This was triggered by a rapid increase in movement
rate as high as 40mm/day. On June 24, 2014, further movement prompted an
expansion of the evacuation alert to include eight properties in total.

The evacuation alert was issued on the recommendation of the Saskatoon Emergency
Measures Organization. The purpose of the alert was to warn affected residents of the
risk of sudden property movement and failure including a recommendation to evacuate.
The alert also drew attention to the necessity of each homeowner to be vigilant about
the stability of their property, seek professional advice and make decisions regarding
their own comfort level in their home.

Monitoring of the slope movement has occurred on a weekly, bi-weekly and monthly
basis as required through the summer of 2014. Since late July, insignificant movement
has been recorded. The situation has not reached a stable state and remains a critical

Page 3 of 5
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Nutana Slope Stability Update

matter, but given the decreased movement and the onset of winter, the evacuation alert
was rescinded on October 31, 2014. This recommendation was again made by the
Saskatoon Emergency Measures Organization.

Ongoing Monitoring

A detailed monitoring program remains in place for the Nutana slope. Due to the lack of
movement, the frequency of monitoring is currently scaled back and will be increased as
movement resumes in the spring of 2015. This monitoring will provide residents with
up-to-date information on the slope status. This will help enable them to make informed
decisions about their own safety, and the information may be an input to remediation
activities they choose to undertake to protect their properties.

Past Slope Remediation Projects

There have been three notable slope stability projects in the past 15 years:
1. Rotary Park at the Broadway Bridge south abutment;

2. Cosmopolitan Park near the University Bridge east abutment; and
3. 17" Street & Saskatchewan Crescent East.

Each of these failures occurred exclusively on public right of way. The City funded
these repairs because the affected areas were on public right of way and because
further failure would impact public infrastructure.

Next Steps
City Council may choose from a wide number of possible roles for the City at this site.

They range from the current approach, which is to monitor the slope movement and
provide information to residents, to participating in remediation and contributing
financially. The City typically does not contribute financially to remediation or restitution
on private property.

There is a wide range of legal and associated risk consequences to the City related to
this location. These will be reported to Executive Committee In-Camera, and are of the
following nature:

1. Current approach, which is to monitor the site and provide detailed information to
adjacent property owners and residents.

2. Offer mediation services, with or without participation by the City.

3. Become actively involved with property owners in the remediation approach.

4. Provide some level of grant or financial aid to property owners.

Public and/or Stakeholder Involvement

Since the initial movement in June 2012, the residents affected have been kept fully
informed on the status of the slope and its recorded movements. These updates have
been delivered via print and email. Meetings with affected residents have been held in
July 2013, May 2014, and June 2014 to discuss, in detail, the extent of the problem and
the nature of the evacuation recommendations. Homeowners have also been
corresponding with Administration in small groups and one-on-one. The City will
continue to keep affected residents informed of the situation in this manner.

Page 4 of 5
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Nutana Slope Stability Update

Communication Plan

Communication will continue with the residents by providing print and email updates of
the monitoring results. Administration will also continue to provide City Council with
similar updates as the residents receive them.

Financial Implications

This project and all East Riverbank Stabilization initiatives have been funded by the
Storm Water Utility, Capital Project #1493 — TU East Riverbank Stabilization. To date,
nearly $700,000 has been spent on geotechnical engineering to install instrumentation,
monitor and analyse the Nutana slope failure. It is anticipated that approximately
$80,000 per year will be required to fund the necessary monitoring for public safety as
long as the slope is unstable and moving at the rates that have been seen in the
previous two seasons.

Sufficient budget has been allocated in 2015 to manage this.

Due Date for Follow-up and/or Project Completion

Administration will continue its current course of action of monitoring slope movement
and informing residents of new information as it is available. Further reports on the
updated status of the slope situation will be presented to the Standing Policy Committee
on Environment, Utilities and Corporate Services as required.

Public Notice
Public Notice pursuant to Section 3 of Policy No. C01-021, Public Notice Policy, is not
required.

Attachments

1. Nutana Slope Failure Overview

2. Conceptual Area Affected by Re-Grading

3. Conceptual Area Affected by Shear Zone Modification

4. Golder Associates Report — Geotechnical Investigation and Evaluation of
Conceptual Remedial Options

Report Approval

Written by: Andrew Hildebrandt, Director of Community Standards

Reviewed by: Mike Gutek, Director of Major Projects

Approved by: Jeff Jorgenson, General Manager, Transportation & Utilities
Department

Approved by: Murray Totland, City Manager

Exec AH - Nutana Slope Stability Update-Feb 11-15

Page 5 of 5
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ATTACHMENT 4
May 2014

CHERRY LANE SLOPE MOVEMENT,
SASKATOON, SK

Geotechnical Investigation and
Evaluation of Conceptual
Remedial Options

Submitted to:

City of Saskatoon
Infrastructure Services
222 - 3rd Avenue North
Saskatoon, SK S7K 0J5

Attention: Mr. Andrew Hildebrandt

Report Number: 11-1362-0057/5100
Distribution:

2 Copies - City of Saskatoon, Saskatoon, SK
2 Copies - Golder Associates Ltd., Saskatoon, SK

Golder

Associates
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

Executive Summary

Golder Associates Ltd. was retained by the City of Saskatoon to conduct a geotechnical investigation and
evaluation of conceptual remedial options for the slope instability located in the area of Cherry Lane (back alley),
the 200 to 300 blocks between the 11" Street East and the Saskatchewan Crescent East, Saskatoon (the Site).

Two slope failures recently occurred in this area, affecting approximately a 120 metre long section of Cherry
Lane and the backyards of several houses and buildings. The first failure (referred to as the West Failure)
occurred on June 20, 2012. The second failure (referred to as the East Failure) occurred sometime between
June 20 and June 24, 2013. The West Failure impacted a slope area approximately 70 metre section of Cherry
Lane and 40 metres from the head scarp to the toe; it was most pronounced in the backyards of 229, 231,
233/235 and 237/239 11" Street East, through Cherry Lane, and into the backyard of 222 Saskatchewan
Crescent East. The West Failure resulted in the disruption and interference with the Electrical Utility Services,
requiring repairs and adjustment, and disruption of the geometry and stability of the public right-of-way land,
requiring closure of Cherry Lane. The East Failure affected a slope area approximately 30 metre section of
Cherry Lane and 45 metres from the head scarp to the toe; it was most pronounced in the backyard of 303, 305
and 307 11" Street East, through Cherry Lane, and into the backyard of 306 Saskatchewan Crescent East. The
West Failure and East Failure were separated by two residential houses/apartment building, 241 11™ Street East
and 230 Saskatchewan Crescent East. No obvious cracking or slope movement was observed in this slope
section between the two failure areas to date (May 2014).

Soil investigation and instrumentation installation were carried out to determine stratigraphy, location of the
failure plane, rate of landslide movement and groundwater conditions; which are required for the development of
conceptual remedial option. Monitoring of slope movements has been conducted since the West Failure
occurred. The slope failures along Cherry Lane are most likely a result of a combination of the geology of the
area along the riverbank, the heavy and prolonged precipitation in the spring of 2012 and 2013 that resulted in
increased groundwater levels, and changes to the geometry as a result of landscaping of the slope.

The following conceptual remedial options have been evaluated for the Site:

m  Option 1: Do nothing option;

m Option 2: Installation of a sub-drainage system;

m  Option 3: Slope flattening with the installation of a sub-drainage system; and

m  Option 4: Modification of shear zone with installation of a sub-drainage system.

As this Site poses a high risk to the public, infrastructure, and property in the area; a minimum slope factor of
safety of 1.5 is recommended as the criteria for the evaluation of conceptual remedial options.

oy
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Based on the results of the option evaluation, Option 4 is recommended as a potential remedial option for the
Site. The conceptual Option 4 involves the shear zone modification along Cherry Lane and the installation of a
sub-drainage system (one section along 11™ Street East and another along Cherry Lane). The approximate
extent of the conceptual shear zone modification area is approximately 120 metres long and 4 to 13 metres
wide. The construction cost estimate for this Option is in the range of 10 to 20 million dollars. While the
conceptual cost of this option is estimated to be higher than the other three options, this option will result in the
least disturbance to the surrounding properties (e.g., the majority of the remedial work can be confined to the
area surrounding Cherry Lane), and can achieve the recommended minimum factor of safety of 1.5 for the
remedial slope.

.
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EVALUATION

1.0 INTRODUCTION

Golder Associates Ltd. (Golder) was retained by the City of Saskatoon (the City) to conduct a geotechnical
investigation and evaluation of conceptual remedial options for the slope instability located in the area of Cherry
Lane (back alley), the 200 to 300 blocks between the 11™ Street East and the Saskatchewan Crescent East,
Saskatoon (the Site).

Two slope failures recently occurred in this area, affecting approximately a 120 metre (m) long section of Cherry
Lane and the backyards of several houses and buildings. The first failure (referred to as the West Failure)
occurred on June 20, 2012. The second failure (referred to as the East Failure) occurred sometime between
June 20 and June 24, 2013. Site location, locations of the slope failures and civic addresses of residential
properties are shown in Figure 1.

The West Failure impacted a slope area approximately 70 m section of Cherry Lane and 40 m from the head
scarp to the toe; it was most pronounced in the backyards of 229, 231, 233/235 and 237/239 11™ Street East,
through Cherry lane, and into the backyard of 222 Saskatchewan Crescent East. The West Failure resulted in
the disruption and interference with the Electrical Utility Services, requiring repairs and adjustment, and
disruption of the geometry and stability of the public right-of-way (ROW) land, requiring closure of Cherry Lane.
The East Failure affected a slope area approximately 30 m section of Cherry Lane and 45 m from the head
scarp to the toe; it was most pronounced in the backyard of 303, 305 and 307 11™ Street East, through Cherry
Lane, and into the backyard of 306 Saskatchewan Crescent East. The West Failure and East Failure were
separated by two residential houses/apartment building, 241 11™ Street East and 230 Saskatchewan Crescent
East. No obvious cracking or slope movement was observed in this slope section between the two failure areas.

This report presents a summary of field observations, the results of field investigation and monitoring program,
assessment of slope stability conditions, and conceptual slope remediation options for the Site.

This report should be read in conjunction with “Information and Limitations of the Report”, included in
Appendix A. The reader is specifically directed to this information as it is essential for the proper interpretation
and usage of this report.

oy
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

2.0 OBJECTIVE AND SCOPE OF WORK

The objective of this work was to develop a conceptual remediation plan for the Site (i.e., the West Failure, the
East Failure, and the section of Cherry Lane between the two existing failures).

The scope of work for this study, as presented in our work plan dated July 12, 2013 includes:
m project management and meetings;

m geotechnical information review and compilation;

m  structural engineering support;

m installation of survey control network and topographic survey;

m development of soil investigation program and monitoring system;
m soil investigation and instrumentation installation;

m soil laboratory testing;

m field monitoring;

m geotechnical analysis;

m development and evaluation of conceptual remediation options; and
m preparation of this engineering report.

Site reconnaissance, slope movement monitoring, and meetings with the City began when the slope movement
occurred in June 2012, as part of the emergency response to the slope movement. Prior to July 2013, site
reconnaissance and monitoring conducted by Golder was restricted to a portion of the Site owned by the City
(i.e., Cherry Lane). Recent site reconnaissance and monitoring have been conducted for the entire Site, which is
partially-owned by the City and partially-owned properties of private landowners. These tasks have been
continued to date (May 2014); the results of our field observations and monitoring program have been provided
to the City following each monitoring visit.

3.0 BACKGROUND
3.1 Riverbank Instability History

The topography of Saskatoon is a generally level plain of low relief dissected by the valley of the South
Saskatchewan River. The South Saskatchewan River within Saskatoon runs through glacial till underlying
surficial stratified deposits (SSD) of lacustrine clays, silts, and sands. The river is a discharge receptor for many
of the aquifer systems in this geographic region. Slope instability along the east riverbank in the City has been
an ongoing problem since 1913 (Clifton et al. 1981). Clifton et al. (1981), Clifton (1985), Eckel et al. (2002) and
Golder (2008a) provide a detailed review of the geology, hydrogeology, historical slope instability activities and
remedial works for the east river bank.

.
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There is an increasing level of slope instability along the riverbank in recent years. High annual precipitation and
heavy and prolonged precipitation events occurring in the last few years have increased piezometric levels in
soils and contributed to slope instability.

3.2 Historical Slope Stability Condition of the Site

Riverbank instability occurs as a result of shear failure within the soil mass. Slope stability conditions depend on
the site stratigraphy, soil materials, slope geometry, groundwater conditions and time. Most of the slope failures
occur as shear within the lacustrine clay of the SSD at the contact with the till. The stability of a slope can be
negatively affected by a number of activities (Clifton 1985), including: i) adding weight to the slope (such as fills
on the slope and snow dumps); ii) increase in the elevation of the water table (resulting from lawn watering,
leaking water mains, sewers and storm water lines, surface runoff directed towards the slope, blockage of the
zone of seepage by placed fill, and the reduction in evapotranspiration through removal of vegetation, covering
the slope with a membrane, or covering the slope with gravel); iii) excavation of the slope face (e.g., for road cuts
and basement excavations); iv) removing natural vegetation (e.g., mature trees that tend to stabilize the slope);
v) erosion of toe of the slope; and vi) vibrations (e.g., pile driving and explosives).

P. Machibroda Engineering Ltd. (PMEL) (1997) suggested the following primary mechanisms contributing to
instability:

m prolonged periods of precipitation and/or spring snowmelt resulting in induced surface infiltration;
m toe erosion at the lower reach of the riverbank; and

m influences from upslope or down slope development including site grading, groundwater discharge or
recharge and/or building development.

Clifton (1985) highlights the Cherry Lane area as an area where “existing landslides potentially threaten
structures or improvements placed on or near the top of the slopes” and states that “the effects of movement can
be seen on several parcels of private property and on several structures”. The report also states that new
improvements would require detailed slope stability analysis with particular consideration to sites that “lie on a
landform, such as the old head scarps landward from Cherry Lane, where shear strain, however slow, can be
expected”.

Following the findings of the Clifton (1985) report, an agreement between Meewasin Valley Authority (MVA) and
the City was signed on October 7, 1985 (City of Saskatoon 1985). This agreement outlined the responsibilities
of each party in monitoring 17 inclinometers mentioned in the agreement, as well as any additional
instrumentation that may be installed pursuant to the agreement. The 17 inclinometers that form the basis of the
monitoring program were installed in 1984 and 1985. This agreement recommended monitoring the
inclinometers in the spring and fall of each year, with more frequent monitoring during unusually heavy
precipitation periods, and at locations where large displacements were observed.

Two inclinometers, designated as SI84-1CL and 85-511 with locations presented on Figure 2 were installed and
monitored in Cherry Lane. However Inclinometer SI84-1CL was blocked in 2004 and inclinometer 85-511 was
bent in 2006. Inclinometer SI-84 ICL recorded approximately 20 millimetres (mm) of total movement for the
period from November 1992 to October 2001. Inclinometer 85-511 recorded approximately 32 mm of total
movement for the period from August 1985 to October 2005.

oy
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

As part of the City’s site reconnaissance program for the east riverbank; site reconnaissance for Cherry Lane
was conducted yearly by Golder since 2006. The 2012 site reconnaissance was conducted on April 26, 2012.
As noted during these inspections, deflected curbs and fences, drops in the pavement and tension cracks were
present; however, no noticeable slope movement was observed at the time of inspection.

The City noted that during surveys and inspections in 2012, there was no evidence of leaking water mains, storm
drains or sewers in the vicinity of the study area.

3.3 Aerial Photos

Aerial photos covering the City area, including the Site were taken in 1939, 1958, 1961, 1970, 1974, 1977, 1987,
1997, 2001, 2006 and 2011 and are included Appendix B. The site is located in a meander bend of the South
Saskatchewan River, where river erosion may affect the stability of the slope. Rotary Park and the fill area
immediately north of Saskatchewan Crescent East were constructed in the 1960s. Apartment building 328 on
Saskatchewan Crescent East was constructed before a portion of the river immediately north of Saskatchewan
Crescent East (now Rotary Park) was filled in in the 1960s. Apartment buildings 222 and 230 on Saskatchewan
Crescent East were constructed before 1987. Construction of 233/235 and 237/239 11" Street East and some
landscaping work was completed before 2001. The landscaping in the backyards of 233/235 and 237/239 19
Street East was completed before 2006. Construction of 303 11™ Street East and landscaping of this property
was completed before 2011.

3.4 Previous Geotechnical Studies

A large amount of background information is available on the geology, hydrogeology, slope conditions and soil
properties for the east riverbank within the City in general and at the Site. General background information
related to slope stability assessment for the east riverbank includes various geologic and hydrogeologic data
published in the physical environment of Saskatoon (Christiansen 1968, 1970, 1979, Sauer 1975, Haug et al.
1977, Clifton et al. 1981); riverbank instability study reports prepared for the MVA and the City (Clifton 1985,
Golder 2008a, 2013a); and riverbank site reconnaissance and monitoring reports (Eckel et al. 2002, Golder
2013b, AMEC 2005a to 2010, 2013).

Available geotechnical information and documents for the area surrounding the Cherry Lane slope movement
include geotechnical and riverbank assessment reports and aerial imagery provided by the City, the MVA and
local landowners for the 200 to 300 block of 11" Street East and the 200 to 300 block of Saskatchewan Crescent
East in Saskatoon. Table 1 shows a summary of the site specific reports for the Site. These reports were mainly
prepared for residential development at various times.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND

EVALUATION

Table 1: Summary of Historical Reports Reviewed

Title (Abbreviation) Author Year Location
Geotechnical Investigation 216, 218 and 220 Ground Engineering Aor. 9 1976 222 Saskatchewan
Saskatchewan Crescent (GE76) Ltd. pr-9, Crescent East
Geotechnical Site Investigation Proposed Housing Ground Engineering Jul. 4 1977 222 Saskatchewan
Complex, Saskatchewan Crescent (GE77) Ltd. C Crescent East
Geotechnical Investigation Proposed Apartment Building P Machibroda 222 Saskatchewan
Saskatchewan Crescent, Saskatoon, Saskatchewan . : Jun. 17, 1981 Crescent East

Engineering Ltd.

(PMELS81)
Geotechnical Studies, Proposed Park Terrace 222 Saskatchewan
Condominiums 222 Saskatchewan Crescent East Clifton Associates Ltd. | Aug. 17, 1983 Crescent East
Saskatoon, SK (CLIF83)
Progress Report No. 1 Slope Monitoring Program, Park . 222 Saskatchewan
Terrace Condominiums, 222 Saskatchewan Crescent E-}tzlder Associates May 1985 Crescent East
East, Saskatoon, Saskatchewan (GAL85) )
Slope Instability Study, South Saskatchewan River Bank . . .
Saskatoon, Saskatchewan (CLIF85) Clifton Associates Ltd. | Dec. 23, 1985 East Riverbank
Feasibility of Horizontal Drains for Slope Stabilization Golder Associates Apr. 1989 East Riverbank

East Bank — South Saskatoon, Saskatchewan (GAL89)

Ltd.

Geotechnical Investigation and Slope Stability Study,
Proposed Residential Development, 237-1 1" Street East,
Saskatoon, Saskatchewan (PMEL97)

P. Machibroda
Engineering Ltd.

Sept. 15, 1997

237 — 11" Street East

Geotechnical Investigation and Slope Stability Study,
Proposed Garage, 306 Saskatchewan Crescent East,
Saskatoon, Saskatchewan, PMEL File No. S03-4869
(PMELO3A)

P. Machibroda
Engineering Ltd.

Sept. 11, 2003

306 Saskatchewan
Crescent East

Geotechnical Investigation and Slope Stability Study,

P. Machibroda

Proposed Residence, 313-1 1" Street East, Saskatoon, Engineering Ltd Oct. 31, 2003 313 — 11" Street East
Saskatchewan, PMEL File No. S03-4925 (PMEL03B) 9 g L.

Revised Slope Stability Assessment, Proposed

Condominium Development, 316 Saskatchewan /I-E\h/lvlizrgnEn?grnagl( Jul. 27, 2005 glgsizrs]‘t(aéggfwan
Crescent, Saskatoon, Saskatchewan (AMECQ05)

Geotechnical Investigation, Proposed Idylwyld Lift Station | Golder Associates Feb. 2006 East of Sid Buckwold
Saskatoon, Saskatchewan (GALOG) Ltd. ) Bridge

Geotechnical Investigation and Slope Stability Study, .

Proposed Condominium 316 - Saskatchewan Crescent Eﬁlvilﬁge]:'ki)r:()dlﬁ d Jul. 14, 2006 glgsizri‘;?gtggfwan
East, Saskatoon, SK (PMELOG6) 9 9 ’

Geotechnical Investigation and Slope Stability Study, . _44qth
Proposed Residences, 221 & 225 - 11" Street East, . Machibroce | Jun. 12,2007 | 221209 225~ 11
Saskatoon, SK (PMEL07) 9 g L.

Proposed Commercial/Residential Development, 328 P. Machibroda Jul. 8. 2008 328 Saskatchewan
Saskatchewan Crescent East, Saskatoon, SK (PMEL08) | Engineering Ltd. s Crescent East

Storm Sewer Preservation, East River Bank Slope Golder Associates

Stabilization, City of Saskatoon File No. PW 8250-4/IS Ltd Jul. 28, 2008 East Riverbank
7821-3 (GALO8) )

Supplementary Comments and Visual Review and

Groundwater Monitoring Results, Proposed .

Condominium 316-Saskatchewan Crescent East Eﬁlvilﬁgzlrti)r:c}dl_a}[ d Nov. 16, 2009 glgsizrsjl,fag;gtewan
Saskatoon, Saskatchewan, PMEL File No. $09-5722.1 9 g tid.

(PMELO09)

Assessment of Slope Instability at 200 to 300 block, 11" | Golder Associates May 2013a 200 to 300 block, 11"

Street East (GAL12)

Ltd.

Street East
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

In addition to the geotechnical reports listed above, Golder also reviewed building permit information provided by
the City for 222 and 230 Saskatchewan Crescent East and 229, 233-236, 239, 241, and 303 — 11" Street East.

3.5 Summary of Existing Foundation Plans

Foundation plans provided to the City as part of the building permit process were reviewed to determine the type
and depths of foundation for those buildings located near the Cherry Lane slope failure, and are summarized in
Table 2. Itis not known if the installed foundations match the proposed building plans provided for review.

Table 2: Summary of Building Foundations in Building Permits

Location Foundation Type Foundation Size
23 — 305 mm diameter, 6 m long
222 Saskatchewan cast-in-place concrete piles 88 — 406 mm diameter, 6 m to 14 m long
Crescent East 20 — 600 mm diameter, 10 m to 14 m long
battered concrete piles 5 — 406 mm diameter, 8 m to 10 m long

2 — 500 mm diameter, 7.6 m long

230 Saskatchewan . . 25 — 406 mm diameter, 6.1 m to 7.9 m long
Crescent East cast-in-place concrete piles 17 — 406 mm diameter, 3.0 m to 5.8 m long
8 — 406 mm diameter, 0.6 mto 2.7 m long

2 — 254 mm diameter, 3.0 m deep (garage)

cast-in-place concrete piles 1 —203 mm diameter, 3.0 m deep (garage)

306 Saskatchewan

Crescent East 610 mm square, 203 mm thick and 1,372 mm square, 229 mm

concrete footings thick, step down (ground floor)

cast-in-place concrete piles 10 — 305 mm diameter, 6.1 m long
229 — 11" Street East ) 610 mm square, 203 mm thick, step down,
concrete footings e
minimum 1.2 m deep
231 — 11" Street East Demolished N/A

5 — 305 mm diameter, 6.1 m long
cast-in-place concrete piles 15 — 406 mm diameter, 6.1 m to 9.1 m long
15 — 406 mm diameter, 10.7 m to 13.7 m long

233/235 — 11" Street
East

237/239 — 11" Street 1 — 305 mm diameter, 6.1 m long

East cast-in-place concrete piles 17 — 406 mm diameter, 7.6 m to 9.1 m long
14 — 406 mm diameter, 10.7 m to 12.2 m long
241 — 11" Street East concrete footings 610 mm strip, 305 mm thick
303 — 11" Street East cast-in-place concrete piles g4_—4825mr:1nm dgamz?etiré_dfégmn:;%%smrqolggg
305 — 11" Street East cast-in-place concrete piles 8 — 305 mm diameter, 3.7 m long (rear addition)

10 — 254 mm diameter, 6.1 m long (back porch)

cast-in-place concrete piles 1 — 203 mm diameter, 2.4 m long (2™ floor addition)

307 — 11" Street East

concrete footings 610 mm square, 305 mm thick (front veranda)

mm = millimetre; m = metre

Buildings located along Saskatchewan Crescent East are founded on piles and/or strip footings. Foundation
elevations of the buildings at 222 and 306 Saskatchewan Crescent East appeared to be below the till/clay
contact (i.e., shear zone) and likely have an insignificant effect on the slope movement. The retaining wall and
foundation system of 230 Saskatchewan Crescent East, which extended further upslope, appears to have a
positive effect to the stability of the upper slope south of this building. However, it is unknown to what degree
this retaining wall and foundation system can sustain slope movement.

g
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

3.6  Precipitation Data and Changes in Groundwater Table

Groundwater levels in the SSD, especially in the clay layer overlying till, have a significant influence on slope
stability at the Site. Increases in groundwater elevation decrease the stability of the slope. In general,
groundwater levels vary in response to the amount of water available at the ground surface and the amount of
discharge or recharge potential of the soil profile, which are dependent on the variation of precipitation.

The 105 year daily total precipitation record for Saskatoon was analysed by Golder to determine the climatic
conditions that may have influenced slope stability at the Site. The record was based on observations from the
Environment Canada Reference Climate Station (EC 2013) for the years 1908 to 2007 and the Saskatchewan
Research Council Climate Reference Station (SRC-CRS) (SRC 2013) from 2008 to present.

Saskatoon has experienced a wet cycle over the past ten years. Following a severe drought from 1997-2003,
precipitation was above average between 2004 and 2006 (Figure 3) with 2005 and 2006 being the fourth and
fifth wettest years on record, respectively. Although precipitation was below average between 2007 and 2009,
the wettest year on record occurred in 2010 when 708 mm fell, almost double the historic average. High
precipitation in 2010 created the antecedent conditions that led to flooding throughout the Prairie Provinces
during 2011.

Although low through the winter of 2011-2012, precipitation was above normal during the spring and summer of
2012, particularly May and June (Figure 4). Several rain events between 10 and 25 mm led to a total
precipitation of 129.8 mm in May 2012, making it the third wettest year observed between 1908 and 2012 and
more than three times the median value of 31.5 mm: 69.6 mm of rain fell in the first week of May with 61.2 mm
concentrated on May 5 and 6, 2012. On May 22 and 23, 2012, 33.6 mm of rain fell.

Rainfall in June 2012 was 104.4 mm, making it almost twice the median June precipitation of 54.6 mm
(Figure 4). Sustained daily rainfall between June 9 and June 19, 2012 amounted to 81mm with 47.6 mm
concentrated on June 9 and 10, 2012 (Figure 5). An additional 18.6 mm fell between June 24 and June 27,
2012.

The 2012-2013 winter snowpack leading up to the spring runoff was high. Cumulative winter precipitation from
November 1, 2012 to March 4, 2013 exceeded 200% of average in Saskatoon (WSA 2013). There was below
normal precipitation during April and May of 2013 (Figure 5). However, total June precipitation was
approximately twice the median with 131.4 mm total precipitation of which 101.6 mm fell between June 13, 2013
and June 23, 2013 (Figure 6).
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

4.0

SITE RECONNAISSANCE

Visual inspection of the Site has been conducted yearly since 2006; more frequent inspection was conducted
after the West Slide Failure in June 2012. Observations during the inspections are presented in Golder (2008a,
2008b, 2009, 2010, 2011, 2013a, 2013b). A summary of key observations and events from visual monitoring
across the site has been broken down into a timeline, as follows. Photographs taken during the inspections are
presented in Appendix C:

m 2006 to June 20, 2012
The site had experienced deformation and some movement prior to the West Failure event on June 20,
2012. During the annual site reconnaissance conducted by Golder, active land development (e.g., new
house/building construction and landscaping work) was noted; deflected curbs and fences, drops in
pavement and tension cracks were observed, as shown in Photos C.1, C.2, and C.3. However, no
noticeable slope failure was observed. The toe of the upper slope, along Cherry Lane, prior to the West
Failure event is shown in Photo C.4.
m  June 21,2012
Golder was notified by the City that a slope failure (i.e., the West Failure) had occurred at Cherry Lane.
During the site inspection conducted by Golder and the City, the following observations were noted:
* The failure was predominately in the backyards of 229, 231, 233/235 and 237/239 - 11" Street East,
through Cherry Lane, and into the backyard of 222 Saskatchewan Crescent East.
®= The head scarp of the slide crossed through the backyard of 233/235 - 11™ Street East (Photo C.5).
®= The toe of the slide crossed through the lane into the backyard of 222 Saskatchewan Crescent East
(Photos C.6 and C.7).
®= There was cracking behind and displacement of the bricks along the retaining wall in the backyard of
237/239 - 11™ Street East (Photos C.8 and C.9).
®= There was tension cracking along the lane, behind 237/239 - 11" Street East (Photo C.10).
= There was cracking along the head scarp of the East Failure location (behind 303 and 305 - 11" Street
East, Photo C.11).
m  After June 21, 2012
Subsequent to the West Failure, the following activities and observations were made in the summer of
2012. Field inspection and slope monitoring was restricted to portion of the Site owned by the City
(i.e., Cherry Lane).
= The SaskEnergy gas line that runs along Cherry Lane was shut off and relocated to reduce the public
safety hazard.
= Subsequent to the West Failure event, Golder initiated a slope monitoring program along the lane. The
monitoring program included the installation of slope movement and groundwater monitoring
equipment.
May 2014 4 Golder
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
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Homeowners affected by the slide were advised to seek independent geotechnical advice on their
residences.

Golder continued to conduct visual inspections approximately every other day throughout July 2012.
The frequency of site inspections decreased as the rate of slope movement decreased in the fall and
winter seasons.

No significant slope movement was recorded east of 230 Saskatchewan Crescent East along Cherry
Lane in 2012.

m June 24,2013

Golder was notified by the City that a second slide had occurred at Cherry Lane (i.e., the East Failure);
predominantly in the backyards of 303 and 305 - 11" Street East, through Cherry Lane, and into the
backyard of 306 Saskatchewan Crescent East. During the site inspection conducted by Golder and the
City, the following observations were noted:

The head scarp of the slide crossed though the backyards of 303 and 305 - 11" Street East; the ground
surface had dropped approximately 0.6 m to 0.9 m (Photos C.12 and C.13).

The toe of the slide was located in the backyard of 306 Saskatchewan Crescent East (Photo C.14).

There was severe cracking along the lane behind 305 - 11" Street East; the ground surface had
dropped approximately 0.5 m (Photo C.15).

There was tension cracking along the lane behind 303 - 11" Street East (Photo C.16).

Damage to the retaining wall in the backyard of 237/239 - 11™ Street East, in the West Slide area, was
also noted to be more extensive during the site inspection on June 24, 2013, compared to the
observations noted on June 4 and 20, 2013 (Photos C.17, C.18, and C.19).

m  July to August 2013

Site reconnaissance and monitoring had been conducted for the entire Site. Subsequent to the East
Failure, the following activities and observations were made in the summer of 2013.

Golder conducted daily site inspections for the remainder of June 2013 and the majority of July 2013.
Additional slope movement and groundwater monitoring equipment was installed in July and August
2013.

Homeowners affected by the slide were advised to seek independent geotechnical advice on their
residences.

Cracking along Cherry Lane, between 303 and 305 - 11" Street East and 306 Saskatchewan Crescent
East became more severe in the weeks following the East Failure. The drop in the pavement observed
behind 305 - 11" Street East increased to approximately 0.5 m by June 4, 2013 (Photo C.20).

On July 5 and 6, 2013, the City’s Public Works was on site to seal tension cracking along the lane and
re-grade the section of Cherry Lane behind 305 - 11" Street East (Photo C.21). That night there was a
rainfall event that continued into the following morning. That afternoon (July 6, 2013), Golder and the
City were notified by the owners of 306 Saskatchewan Crescent East that runoff was flowing from the

May 2014
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
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parking lot of the apartment building at 328 Saskatchewan Crescent East, along the lane and into the
backyard of 306 Saskatchewan Crescent East. The runoff was causing erosion along the lane
(Photo C.22) and washing the cold patch material that had been used to re-grade the section of the
lane behind 305 - 11" Street East into the backyard of 306 Saskatchewan Crescent East. The City
subsequently re-graded the eroded area and constructed a soil berm along the north edge of the lane,
adjacent to the backyard of 306 Saskatchewan Crescent East (Photo C.23).

m July7,2013
During the site inspection the following observations were noted:

= A trench was being excavated, by one of the residents, along the east side of the concrete retaining
wall between 230 and 306 Saskatchewan Crescent East (Photo C.24). The retaining wall had been
flexing and cracking under the loading of the adjacent soil on the lower slope (Photo C.25 and C.26).

= New tension cracks had appeared along the section of lane that had been re-graded, behind 305-11™
Street East (Photo C.27). The City’s Public Works returned to site to re-grade the lane and seal tension
cracks again on July 12 and 21, 2013.

= July 12,2013

The City implemented a voluntary evacuation notice due to the accelerated rate of movement that was
observed at that time.

m  July 17,2013

It was noted that the trench that had been excavated along the east side of the concrete retaining wall
between 230 and 306 Saskatchewan Crescent East had been partially backfilled with soil (Photo C.28).

m  August 18, 2013

The City Public Works constructed an asphalt berm on the north edge of Cherry Lane, between 303 and
305 - 11th Street East and 306 Saskatchewan Crescent East. A V-shaped berm was installed on the lane,
behind 311 - 11™ Street East to capture runoff from the parking lot of 328 - 11™ Street East and direct the
water to a 200 mm diameter pipe on the surface of the lane (Photo C.29).

m Fall 2013

The frequency of site inspections decreased as slope movement decreased in the fall and winter seasons.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
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5.0 TOPOGRAPHIC SURVEY, GEOTECHNICAL INVESTIGATION AND
INSTRUMENTATION INSTALLATION

5.1 Topographic Survey

Topographic survey was conducted for the West Failure by the City and Golder in 2012 (Golder 2013a) after the
West Failure occurred, and then for the entire Site (including 219 to 313 — 11" Street East, 212 to 316
Saskatchewan Crescent East, and Cherry Lane) by Meridian Surveys Ltd. of Saskatoon during the period from
July 16 to July 25, 2013, after the East Slide occurred. The survey included the property outlines, roads and
landslide features surrounding Cherry Lane. An additional survey of installed instrumentation was completed on
September 4, 2013. The surface feature elevations in 2013 were tied to the City Benchmark D1-008
(Orthometric Elevation 499.033 masl), located at the southwest abutment of the Broadway Bridge. The survey is
referenced to the NAD 83 Universal Transverse Mercator coordinate system. Figure 7 shows the plan view of
the survey area contours and survey features completed in 2013. Locations and co-ordinates of control points
and Bench Mark used by Meridian Survey are shown in Appendix D.

5.2 Geotechnical Investigation and Instrumentation Installation

Geotechnical investigation and instrumentation installation for the slope failure study of the Site were completed
in 2012 for the West Failure, and in 2013 for both the West Failure and East Failure area. The site investigation
was conducted, to supplement the historical site investigation programs, to provide information for assessing soil
stratigraphy, soil properties, groundwater, and slope stability conditions for the Site.

A representative of Golder was on site during the field investigation to monitor the borehole drilling, install
instrumentation, and collect samples for further laboratory testing. Borehole locations were selected in advance
of drilling to determine whether conflicts with utilities or site access existed. Boreholes were drilled through the
pavement, surficial stratified deposits, and into glacial till to depths of up to 7.6 metres below ground surface
(mbgs) during the 2012 drilling and up to 16.8 mbgs during the 2013 drilling.

Disturbed samples and Shelby Tube samples were collected from each borehole and returned to Golder’s
Saskatoon Laboratory for further testing and analysis. Disturbed samples were collected from the auger flights
at the intervals noted on the Record of Borehole sheets. Shelby tube samples were collected to provide
undisturbed samples for further testing. Groundwater conditions at the time of driling were noted and the
boreholes were backfilled with a bentonite-cement grout mixture to ground surface upon the completion of
drilling.

.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

Downhole instrumentation included slope inclinometer to measure slope movement, and vibrating wire and/or
standpipe piezometers to monitor pore water pressure. Vibrating wire piezometers were attached to the slope
inclinometer casing or installed in a separate borehole, and the boreholes were backfilled with a bentonite-
cement grout mixture to ground surface upon the completion of drilling. The standpipe piezometers installed by
Golder consisted of a 50 mm (2 inch) polyvinyl chloride pipe with a 1.5 m (5 ft) slotted screen which were
covered with commercial filter sand and then backfilled with a bentonite-cement grout mixture to ground surface.
In general, a flush mount casing was installed over the piezometer/slope inclinometer location to protect it from
damage. Borehole locations were located in the field by Golder in 2012 and by Meridian Surveys Ltd. in 2013.

A field log was prepared for the boreholes to record the description and relative position of the soil strata, the
location of samples, and the instrumentation installation details, in addition to other drilling notes. The Record of
Borehole sheets are included in Appendix E.

In addition, six boreholes were drilled and standpipe piezometers installed by PMEL in the area of the East Slide,
these piezometers are designated as TH13-1 to TH13-6. A cone penetration test (CPT) was conducted by PMEL
at TH13-1 location.

Table 3 provides a summary of installed downhole instrumentation, locations of boreholes are shown in Figure 2,
and locations of installed instrumentation are shown in Figure 8. Borehole records and instrumentation
installation details are provided in Appendix E.

A Health and Safety Plan was developed prior to the start of drilling activities. All workers involved in the field
investigation conducted a daily field hazard level assessment and toolbox meeting prior to starting work in order
to identify potential site hazards and to address health and safety concerns.

Table 3: Summary of Installed Downhole Instrumentation

Borehole No. Slope . VW Standpipe Location Date O.f
Inclinometer Piezometer Piezometer Installation
. th
11-0057-BH1 SI1 V11192 behind 241-117 Street East on 23-Jun-12
Cherry Lane
. th
11-0057-BH2 sI2 VW11200 behind 233/235-117 Street East 23-Jun-12
on Cherry Lane
. th
11-0057-BH3 SI3 V11984 behind 231-117 Street East on 23-Jun-12
Cherry Lane
. th
COS-13-001B | COS-13-001B |  VW25927 behind 305-117 Street East on 26-Jul-13
Cherry Lane
VW25400 i
COS-13-002 COS-13-002 - front yard of 307-11"" Street East 25-Jul-13
VW25399
C0OS-13-003 - - COS-13-003 Saskatchewan Crescent East 26-Jul-13
VW26020 o
C0OS-13-004 COS-13-004 V25397 -—- backyard of 307-11"" Street East 19-Aug-13
=
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND

EVALUATION
Table 3: Summary of Installed Downhole Instrumentation (continued)
Borehole No. .SlOpe . VW S_tandpipe Location Date O.f
Inclinometer Piezometer Piezometer Installation
VW25926
COS-13-005 | COS-13-005 VW26019 empty lot 316 Saskatchewan 20-Aug-13
Crescent East
VW25401
VW26018 "
COS-13-006 COS-13-006 - empty lot 231-11" Street East 21-Aug-13
VW25398
COS-13-007 COS-13-007 | empty lot 231-11™ Street East 21-Aug-13
TH 13-1 . . TH 13-1 backyard of 306 Saskatchewan 17-Jul-13
Crescent East
TH 13-2 . . TH 13-2 backyard of 306 Saskatchewan 17-Jul-13
Crescent East
TH 133 . . TH 13-3 backyard of 306 Saskatchewan 17-Jul-13
Crescent East
TH 13-4 . . TH 13-4 backyard of 306 Saskatchewan 17-Jul-13
Crescent East
TH 13-5 - - TH 13-5 backyard of 307-1 1" Street East 18-Jul-13
TH 13-6 - - TH 13-6 backyard of 3031 1" Street East 18-Jul-13

VW = vibrating wire

The 2012 soil investigation and instrumentation installation program was completed on June 23, 2012.
Boreholes were drilled on Cherry Lane using Solid Stem Augers through the pavement, surficial stratified
deposits, and into glacial till. The drilling was conducted by Paddock Drilling Ltd. with Acker MP-5 drill rig and
monitored by Golder. The 2012 field program consisted of five (5) boreholes drilled to the depth ranging between
3.4 to 7.6 mbgs; three (3) slope inclinometers (in boreholes 11-0057-BH1, 11-0057-BH2 and 11-0057-BH3); and
three (3) vibrating wire piezometers (in boreholes 11-0057-BH1P, 11-0057-BH2P and 11-0057-BH3).

The 2013 soil investigation and instrumentation installation program was completed using hollow and solid stem
augers. The 2013 drilling program consisted of three phases: 1) on July 25 and 26, 2013 with a CME75 truck
mounted drill rig operated by Boss Drilling Ltd. of Saskatoon, SK; 2) on August 19, 2013 with an MCA4T track
mounted drill rig operated by Mobile Augers and Research Ltd. of Saskatoon, SK; and 3) on August 20 and 21,
2013 with an M10 truck mounted drill rig operated by Mobile Augers and Research Ltd. of Saskatoon, SK. The
2013 field program conducted by Golder consisted of eight (8) boreholes drilled to depths ranging between 9.1 m
and 16.8 m below ground surface (mbgs); five (5) slope inclinometer casings were installed to depths ranging
between 7.5 and 15.5 mbgs (in boreholes COS-13-001B, COS-13-002, and COS-13-004 to COS-13-006); ten
(10) vibrating wire piezometers installed to depths ranging between 5.7 mbgs and 16.1 mbgs (in boreholes COS-
13-001B, COS-13-002, and COS-13-004 to COS-13-006); and two (2) standpipe piezometers installed to depths
of 7.6 mbgs and 4.1 mbgs (in boreholes COS-13-003 and COS 13-007). Six standpipe piezometers installed by
PMEL in the area of the East Failure are designated as TH13-1 to TH13-6.

o
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

5.3 Summary of Installed Instrumentation

In addition to the downhole instrumentation (e.g., slope inclinometers, vibrating wire piezometers and standpipe
piezometers) other instrumentation was also installed on the ground surface (e.g., survey pins) to monitor
ground surface movement, and on the house/building structures (e.g., tilt plate, settlement points, and tell-tale
crack monitors) to monitor potential tilt, vertical movement and cracks of the structures.

The following sections summarize the instrumentation installed by Golder to investigate and evaluate slope
stability conditions near Cherry Lane. Monitoring data for the instrumentation is included in Appendix F of this
report.

5.3.1 Slope Inclinometers

Slope inclinometers are used to determine the magnitude, rate, direction, depth, and type of slope movement.
Inclinometer casings were installed in boreholes, in 2012 and 2013, at depths shown in Table 4 to serve as an
access tube to guide an inclinometer probe down the borehole. Slope inclinometers were installed 3 m or more
into the till (i.e., below the expected zone of movement). The 70 mm diameter glue and snap inclinometer
casings were supplied by RST Instruments.

Table 4. Slope Inclinometer Casing Summary Table

Borehole No. Date of_Base Gr_ound CIay/Ti_II Contact
Reading Elevation (masl) | Elevation (masl)
11-0057-BH1P 25-Jun-12 488.25 484.64
11-0057-BH2P 25-Jun-12 485.87 483
11-0057-BH3 25-Jun-12 484.06 N/A
C0sS-13-001B 27-Jul-13 489.34 482.79
C0OS-13-002 30-Jul-13 498.48 484.46
COS-13-004 28-Aug-13 491.74 483.05
COS-13-005 28-Aug-13 494.48 482.14
C0OS-13-006 28-Aug-13 494.77 484.25

masl = metres above sea level

53.2 Piezometers

Both vibrating wire type and standpipe type piezometers were installed. Vibrating wire piezometers consist of a
pressure transducer, which outputs a frequency signal, and an integral thermistor, which measures the
temperature of the transducer and its surroundings. The frequency output and temperature reading are used to
calculate piezometric levels in the soil. The installed vibrating wire piezometers were supplied by RST
Instruments. The vibrating wire piezometers were equipped with data loggers programmed to record
measurements every eight hours. The data was downloaded periodically to evaluate fluctuations in pore-water
conditions with time.

Standpipe piezometers consist of slotted and solid sections of polyvinyl chloride (PVC) pipe, and were installed
to monitor groundwater elevations within the area. The area around the section of slotted PVC pipe (the intake
zone) was backfilled with sand, allowing pore-water to flow into the standpipe. The groundwater elevation near
the intake zone was determined by measuring the water elevation in the standpipe.

oy
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

Table 5 summarizes the piezometers installed near Cherry Lane by Golder in 2012 and 2013, including six
standpipe piezometers installed by PMEL. The targeted piezometer completion depths were at the Clay/Till
contact, in the SSD and in the Till. Locations of piezometers are shown in Figure 8.

Table 5: Piezometer Summary Table

Prometer | goenoiono, | ype |t | Comant | ol | waterLover | Metetaa
erial No. (masl) Elevation (masl) (Oct 30) Elevation
(masl)
VW11192 11-0057-BH1P VW 488.25 484.64 485.05 485.98 Clay
VW11200 11-0057-BH2P VW 485.87 483.0 483.43 483.84 Clay
VW11984 11-0057-BH3 VW 484.06 - 482.84 dry Clay
VW25927 COS-13-001B VW 489.34 482.79 483.53 485.91 Clay
VW25400 C0S-13-002 VW 498.48 484.46 485.38 490.80 Clay
VW25399 C0S-13-002 VW 498.48 484.46 482.33 490.12 Till
- COS-13-003 Standpipe 480.34 - 471.20 473.65 Gravel
VW26020 COsS-13-004 VW 491.74 483.05 483.38 486.86 Clay
VW25397 COS-13-004 VW 491.74 483.05 481.50 485.08 Till
VW25926 C0OS-13-005 VW 494.48 482.14 487.30 dry Sand
VW26019 COS-13-005 VW 494.48 482.14 482.73 485.93 Clay
VW25401 COS-13-005 VW 494.48 482.14 479.68 484.30 Till
VW26018 C0OS-13-006 VW 494.77 484.25 484.56 dry Clay
VW25398 C0OS-13-006 VW 494.77 484.25 481.51 dry Till
- COS-13-007 Standpipe 494.80 - 489.21 dry Clay
- TH 13-1 Standpipe 486.55 483.5 482.7 482.73 Till
- TH 13-2 Standpipe 487.84 484.0 482.0 483.53 Till
- TH 13-3 Standpipe 487.85 482.8 482.0 483.07 Clay/Till
- TH 13-4 Standpipe 488.60 483.3 482.2 483.59 2?:\;’63?5'
- TH 13-5 Standpipe 491.39 484.2 482.5 484.79 Till
- TH 13-6 Standpipe 492.73 484 .4 484 1 489.83 Clay/Till

masl = metres above sea level

5.3.3 Survey Pins

Three series of pins; 100, 200 and 300 series, were installed for monitoring of ground movement (primarily
downslope, horizontal movement) along Cherry Lane. The pins were intended to be surveyed at regular
intervals with reference to a reference line and a stable reference mark on Remai Arts Centre building. Pins
were replaced in series over time as old pins were damaged or covered over, and to improve the monitoring
accuracy. Survey markers were installed for the 300 series of survey pins. Figure 9, Figure 10 and Figure 11
show the location of survey pins of 100 series, 200 series, and 300 series installed by Golder along Cherry Lane,
respectively. Survey pins consisted of nails driven into the surface of Cherry Lane. Survey markers consisted of
square topped steel pins driven into the surface of Cherry Lane.

e
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

534 Tell-Tale Crack Monitors

Crack monitors were installed on selected retaining walls where there was an existing crack. The crack monitors
consisted of two plates, which were installed to overlap for part of their length, and move relative to each other
as a crack opened or closed. Standard Tell-Tale crack monitors were used on flat surfaces, to monitor
movement across cracks in vertical and horizontal directions.

Crack monitors were installed at the following locations (Figure 8):
m north face of the retaining wall behind 306 Saskatchewan Crescent East;
m east face of the retaining wall between 230 and 306 Saskatchewan Crescent East; and

m west face of the retaining wall between 230 and 306 Saskatchewan Crescent East.

535 Tilt Plates

Stainless steel tilt plates were installed on selected external house foundations and retaining walls. Changes in
the tilt of the structure were measured using a tilt meter, which allows the tilt of a structure to be monitored on a
vertical plane. Measurements were taken periodically, and cover plates were placed on the tilt plates to protect
them between readings.

Tilt plates were installed at the following locations (Figure 8):

m North-south retaining wall between 230 and 306 Saskatchewan Crescent East;
m East-west retaining wall at 306 Saskatchewan Crescent East;

m  North side of house at 303 — 11" Street East;

m  West side of house at 303 — 11" Street East;

m  North side of house at 241 — 11" Street East; and

m  West side of house at 237 — 11" Street East.

5.3.6 Settlement Points

Building settlement points were installed at selected locations to monitor long term vertical movement of the
structure. The settlement points were monitored using precise leveling equipment. Point S14, installed in the
southwest corner of 328 Saskatchewan Crescent East, is used as a local temporary bench mark for the
settlement monitoring. Elevation of Point S14 has been referenced to the COS D1-008 benchmark elevation.
The building settlement surveys are conducted by precise levelling method using Leica DNO3 precise digital
level equipment. Settlement points were installed at the locations shown on Figure 8.

.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

6.0 TOPOGRAPHY AND STRATIGRAPHY

Borehole information from the various geotechnical reports listed in Section 3.3 was compiled to construct a
physical model of the soils at the Site. The boreholes used to construct all cross-sections were obtained from
many different studies, and have likely been located using various coordinate systems and survey datums.
Efforts were made to reconcile the different elevation datums; however, there may still be some discrepancies in
the elevation data due to the use of unknown or older elevation datums, or slope movement. Soil descriptions
and laboratory test results were also reviewed and interpreted according to Golder’s classification system to
provide a more consistent classification of the soils. Two cross-sections, A-A’ and B-B’ were selected as
representative cross-sections for the West Failure and East Failure, respectively. Stratigraphic cross-sections A-
A’ and B-B’ are shown in Figure 12 and Figure 13, respectively. Soil stratigraphic conditions along Cherry Lane
and 11" Street East are shown in Figure 14 (longitudinal stratigraphic section C-C’) and Figure 15 (longitudinal
stratigraphic section D-D’), respectively. Locations of cross sections and longitudinal sections are shown in
Figure 2.

In general, the soil profile from 11" Street East to Saskatchewan Crescent East at this location consists of, in
descending order: topsoil and/or fill, silty clay or clay of surficial stratified deposits (SSD), and glacial till. The
ground elevation varies from approximately 496 m above sea level (masl) to 498 masl along 11" Street East,
481 to 486 masl along Cherry Lane and 474 to 479 masl along Saskatchewan Crescent East. The till/clay
contact, at the failure area, is at elevation ranging from 482.8 to 484.6 masl. The silty clay and clay layer
overlying till is up to 14 m thick. The topography of the area generally slopes downward to the northwest and
the South Saskatchewan River. The river water elevation is at approximately 472 masl.

Topsoil thicknesses were generally less than 0.15 m at the borehole locations, and asphalt and fill up to 3 m
deep were noted in various locations. The SSD at TH 97-3 location consist of less than 1 m of poorly graded
sands and silty sands, less than 1 m of silt and clayey silt, 1 m to 2 m of poorly graded sands and silty sands, up
to 2 m of silts and silty clay, and up to 5 m of highly plastic clay, in descending order.

The highly plastic clay unit is encountered above the till along the 11" Street East (Figure 14) and east portion of
the Cherry Lane from TH101 (Figure 15). The contact between this highly plastic clay unit and till is at elevation
approximately 485 masl along the 11" Street East, and at elevation approximately from 483 to 487 masl along
the Cherry Lane. Extent of this highly plastic clay unit in the northwest portion of the West Failure was not
known.

Much of the upper soil profile has been classified as fill in this report due to the unknown extent of slope
modification and soil mixing caused by landscaping and slope movement. The layer thicknesses vary across the
site, generally decreasing in thickness and daylighting in the lower slope between Cherry Lane and
Saskatchewan Crescent East. The deposits of sand, silt and clay are present at the bottom of the slope, in
addition to fill which was placed for landscaping and building construction.

The sand layers within the SSD were typically described as wet in the borehole logs reviewed. High sand
content and layers of cobbles were noted in the silty clay till material at elevation approximately 467 masl below
the SSD (at the TH 101 location).

oy
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

7.0 GROUNDWATER CONDITION

Groundwater levels in the surficial stratified deposits (SSD), particularly in the clay above the till, and in the
intertill sand and gravel have significant influence on slope stability in the east riverbank geologic setting. High
water levels in the soil can be expected immediately following spring thaw, following intensive irrigation, or after
prolonged precipitation. The minimum water table condition is reached during winter when there is minimum
recharge. Most slope instability occurs following spring thaw, or after periods of prolonged precipitation (Clifton
1985).

Hamilton and Tao (1977) reported the results of groundwater level measurements in SSD, spanning from six to
fourteen years in three study areas in Saskatoon. Groundwater levels vary depending on annual weather cycles,
the season of the year, and depending on rainfall and surface runoff conditions. It was reported that groundwater
level rises of 6.1 m are reasonable, and 3.0 to 3.7 m might be considered average in clay soils for the typically
semi-arid climatic conditions of Saskatoon. It was also reported that annual variation in groundwater levels can
range from 0.6 m to more than 2.4 m, depending on many variables related to soil and weather conditions.

Historical groundwater levels (i.e., total head) in the area of Cherry Lane were compiled from data provided in
the geotechnical reports reviewed and the East River Bank Monitoring Program reports provided by AMEC
(2005b, 2009, 2013), PMEL (1994) and Ireland (2000) and are summarized in Figure 16. The groundwater table
slopes downwards across the site from 11" Street to the river. Adjacent to 11" Street, the water table measured
in September 1997 in THO7-2 was at about elevation 489.2, approximately 7 m below the ground surface. It
should be noted that all groundwater elevations taken from the PMEL (1997) report have been converted from a
local elevation presented in the report to be consistent with the surveyed elevations of the slope. It was noted
that seepage was encountered during the August 5, 1997 investigation from sand layer at 490.3 masl in TH97-2,
located in the front yard of 233/235 11" Street East.

With the exception of the data from piezometer P-84 (Figure 16), which was monitored on an annual basis from
1987 to 2012, there is insufficient data to interpret historical groundwater levels in this area. The highest
groundwater elevation measured in P-84 was at 485.9 masl, or approximately 0.3 m below ground surface. It
was recorded at this location in May 2012 prior to the occurrence of the West Failure. It should be noted that
groundwater levels for this piezometer were generally monitored in fall or winter (October to December), when
there is little recharge on ground surface and groundwater levels are expected to be at the lowest. High water
table condition can be expected following spring thaw, or after heavy, prolonged precipitation during the summer.

During site walkovers immediately after the West Failure in 2012, water was observed in tension crack at the
backyard of house 231 on June 21, 2012 which was approximately 0.5 mbgs. There was also seepage on the
slope at the interface between Cherry Lane and Lot 231 immediately after the West Failure; the seepage was
lessening since the West Failure occurred.

Groundwater levels recorded from the piezometers installed in 2012 and 2013 are presented and discussed in
Section 9.2.

oy
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

8.0 LABORATORY TESTING

Laboratory tests conducted on representative soil samples included visual classification, water content, Atterberg
limits, unit weight, specific gravity, grain size analysis, and direct shear tests. The test results are presented in
Appendix G.

Table 6 presents the results of water content tests and Atterberg limit tests for the selected samples. The
samples were obtained from the field investigation conducted in 2012 and 2013 along Cherry Lane. Grain size
analysis was completed using both the mechanical method (for cohesionless soils) and the hydrometer method
(for cohesive soils) for soil classification.

Table 7 presents the results of grain-size analysis. Specific gravity and dry density tests were completed to
assess the volume and density relationships of the soil. Dry density tests were completed on select undisturbed
samples, the results of which are shown in Table 8.

Direct Shear tests were completed on select undisturbed samples to provide additional material property
information for slope stability modelling, the results of which are shown in Table 9.

The silty clay was medium plastic. Measured water contents varied from 23 percent (%) to 35%. Atterberg limit
tests for three samples of silty clay indicated that the plastic limit varied from 13% to 25%, liquid limit varied from
31% to 49%, and plasticity index varied from 12% to 29%. Dry density values of 1,371 and 1,306 kilograms per
cubic metre (kg/mg) were determined for sample BH1P-1 and COS-13-005-9, respectively.

The clay was high plastic. Measured water contents varied from 25% to 36%. Atterberg limit tests for four
samples of clay indicated that the plastic limit varied from 18% to 27%, liquid limit varied from 50% to 74%, and
plasticity index varied from 29% to 50%. Dry density values determined for BH1P-3 and BH2P-2 were
1,405 kg/m3 and 1,415 kg/m3, respectively.

The glacial till consisted of a silty clay matrix with some sand and gravel. Measured water contents varied from
8% to 16%. Atterberg limits for sample BH2-5 indicated the till was low plasticity with a plastic limit of 12%, liquid
limit of 18% and plasticity index of 6%.

.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND EVALUATION

Table 6: Atterberg Limit Test Results

Borehole Material Sample Number Elev:ﬁl(r)nnpé(ranasl) Water(%)ntent Plastic Limit (%) | Liquid Limit (%) Plastic Index
C0OS-13-005 Silty clay 005-5 488.9 23.2 20 49 29
C0OS-13-005 Silty clay 005-8 486.6 295 22 38 16

11-0057-BH1P Silty clay BH1P-1 486.4 34.6 21 43 22
11-0057-BH1 Silty clay BH1-3 486.0 33.9 20 39 19
C0OS-13-006 Silty clay 006-10 486.0 29.5 13 41 28
COS-13-004 Silty clay 004-8 484 .4 33.7 21 46 25
C0OS-13-005 Silty clay 005-12 483.5 28.7 21 33 12
11-0057-BH2 Silty Clay BH2-4 483.3 30.4 25 48 23
C0OS-13-005 Silty clay 005-13 482.8 29.3 19 34 15
11-0057-BH3 Silty clay BH3-2 482.7 24.3 17 31 14
C0OS-13-005 Silty clay 005-14 482.2 29.4 14 40 26
C0OS-13-005 Clayey sand 005-4 490.3 11.5 15 35 20
11-0057-BH3 Clayey sand BH3-3 482.1 28.4 18 28 10
Cos-13-005 | Sandy, clavey 005-10 485.0 28.2 25 32 7
COS-13-006 Clay 006-3 492.9 25.3 22 65 43
C0OS-13-006 Clay 006-8 4884 34.0 23 72 49
COS-13-004 Clay 004-5 487.2 33.6 24 74 50

11-0057-BH1P Clay BH1P-3 485.2 35.0 21 50 29
C0OS-13-002 Clay 002-17 485.2 327 21 69 48
COS-13-001 Clay 001-6 484.3 33.9 18 56 38
11-0057-BH1 Clay BH1-5 484.7 36.3 22 62 40

e
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND EVALUATION

Table 6: Atterberg Limit Test Results (continued)
Borehole Material Sample Number Elev:ﬁl(r)nnpé(ranasl) Water(%)ntent Plastic Limit (%) | Liquid Limit (%) Plastic Index
11-0057-BH2P Clay BH2P-2 4834 345 27 72 45
11-0057-BH2 Clay BH2-2 484.5 31.8 24 55 31
C0OsS-13-003 Clay 003-5 475.4 323 19 57 38
11-0057-BH2 Till BH2-5 4824 12.9 12 18 6
C0S-13-001B Till 001B-3 4824 11.0 11 23 12
COS-13-004 Till 004-11 481.8 10.8 12 19 7

masl = metres above sea level; % = percent

Table 7: Grain-size Analysis Results

Borehole Material Sample Number Samp};gﬁ;/ation Percent Sand (%) Percent Silt (%) Percent Clay (%)
COS-13-004 Silty clay 004-2 491.3 1 68 31
CO0S-13-002 Silty clay 002-13 488.6 12 69 17
C0OS-13-005 Silty clay 005-8 486.6 1 72 25

11-0057-BH1P Silty clay BH1P-1 486.4 3 69 28
C0OS-13-006 Silty clay 006-10 486.0 1 66 33
COS-13-005 Silty clay 005-12 483.5 7 74 19
C0OS-13-005 Silty sand 005-1 4943 66 23 11
C0OS-13-006 Silty sand 006-13 482.5 59 31 10
C0OS-13-001 Silty sand 001-9 481.3 51 41 8
COS-13-005 Sandy, clayey silt 005-10 485.0 14 68 18
C0OS-13-005 Sandy, clayey silt 005-11 484.3 12 73 15
11-0057-BH3 Clayey sand BH3-3 482.1 39 47 14

e
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND EVALUATION

Table 7: Grain-size Analysis Results (continued)
Borehole Material Sample Number Samp};gls?;/ation Percent Sand (%) Percent Silt (%) Percent Clay (%)
11-0057-BH1P Clay BH1P-3 485.2 1 62 37
11-0057-BH1 Clay BH1-5 484.7 3 62 35
C0OS-13-001 Clay 001-6 484.3 3 51 46
11-0057-BH2P Clay BH2P-2 483.4 1 47 52
C0S-13-001B Till 001B-3 482.4 44 36 18
COS-13-004 Till 004-11 481.8 49 36 12
masl = metres above sea level; % = percent
Table 8: Dry Density Test Results
Borehole Material Sample Number Sample Elevation Water Content (%) Dry Denés,ity Specific Gravity
(masl) (kg/m~)
11-0057-BH1P Silty clay BH1P-1 486.4 34.6 1,371 -
COS-13-004 Silty clay 004-7 485.8 30.1 1,699 2.61
COS-13-005 Silty clay 005-9 485.8 23.9 1,306 2.59
11-0057-BH1P Clay BH1P-3 485.2 35.0 1,405 -
C0OS-13-002 Clay 002-17 485.2 32.7 - 2.63
C0OS-13-001 Clay 001-6 484.3 33.9 - 2.63
11-0057-BH2P Clay BH2P-2 483.4 345 1,415 -
C0S-13-001B Till 001B-3 482.4 11.0 2,057 -
kg/m? = kilogram per cubic metre; m = metre; % = percent
s
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

Table 9: Direct Shear Test Results

Sample Sample Peak Residual
Borehole Material Number Elevation Friction Cohesion Friction Cohesion
(masl) Angle (°) (kPa) Angle (°) (kPa)
C0OS-13-004 Silty Clay 004-8 484 .4 14.2 32 114 0
C0OS-13-005 Silty Clay 005-13 482.7 31.3 9 31.3 0
11-0057-
BH2P Clay BH2P-2 483.4 23.7 18 22.0 0
11-0057-
BH1P Clay BH1P-3 485.2 30.0 0 114 0
COS-13-
001B Clay 001B-1 483.8 26.6 12 21.7 0

mbgs = metres below ground surface; kPa = kiloPascal; ° = degrees; % = percent

9.0 INSTRUMENTATION MONITORING RESULTS
9.1 Slope Inclinometer Results

The monitoring results for the slope inclinometers are included in Appendix F. Location of historical
inclinometers (i.e., SI84-1CL and SI85-511) are shown in Figure 2. Location of inclinometers installed by Golder
in 2012 and 2013 are shown on Figure 8.

SI84-1CL: This inclinometer was blocked in 2004. A cumulative movement of 20 mm was recorded between
November 2, 1992 and October 12, 2001, approximately 15 mm of which occurred for the period from
October 31, 2000 to October 12, 2001.

S185-511: This inclinometer was bent and not in service since 2006. Approximately 32 mm of cumulative
movement was recorded for the period from August 1985 to October 2005. This inclinometer shows a zone of
movement at approximately 2.5 mbgs.

11-0057-BH1: Less than 5 mm of cumulative movement was measured between June 25, 2012 and October 30,
2013.

11-0057-BH2: This inclinometer sheared off in June, 2013. A cumulative movement of 30 mm was recorded
between June 25 and June 26, 2012. An approximate movement rate of 22 mm/day was recorded before it
sheared off. This inclinometer shows a zone of movement at the clay/till interface at approximately elevation
483 masl (about 3.7 mbgs).

11-0057-BH3: Approximately 10 mm of cumulative movement was recorded between June 25, 2012 and
October 30, 2013.

COS-13-001B: This inclinometer sheared off sometime between August and October, 2013. A cumulative
movement of approximately 65 mm was recorded between July 27 and August 28, 2013. This inclinometer
shows a consistent zone of movement at the clay/till interface at approximately elevation 482.8 masl (about
6.5 mbgs).

C0OS-13-002: Less than 5 mm of movement was recorded between July 30 and October 30, 2013.

COS-13-004: Less than 5 mm of movement was measured in the inclinometer installed in borehole COS-13-004
between August 28 and November 1, 2013.
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COS-13-005: Less than 5 mm of movement was recorded between August 28 and October 30, 2013.

C0OS-13-006: Less than 5 mm of movement was recorded between August 28 and October 30, 2013.

9.2

Piezometers

The results of historical piezometer monitoring are presented and discussed in Section 7.0. Groundwater levels
collected from the piezometers installed in 2012 and 2013 is included in Figure 17 for both types of piezometers
(e.g., vibrating wire and standpipe). Piezometric levels recorded on October 30, 2013 are presented in Table 5,
with the ground surface and till/clay contact elevation, and graphically presented in Figure 18, cross-sections
A-A’, B-B’, and longitudinal sections C-C’ and D-D’.

The vibrating wire piezometers installed in boreholes 11-1362-0057 BH1, BH2, and BH3 were installed during a
period of high groundwater levels (June 2012); groundwater levels decreased approximately 0.5 m to 1.0 m
during the fall and winter seasons. The trends in these vibrating wire piezometers throughout 2013 were as
follows:

Groundwater levels measured on October 30, 2013 show strong downward gradients at the piezometer
nests, e.g., a gradient of 0.22 at COS-13-004, 0.53 at COS-13-005 and up to 0.95 at COS 13-004.

Data collected from the vibrating wire piezometers revealed an increasing trend in groundwater levels
starting around April 3, 2013 (at boreholes 11-1362-0057 BH1 and BH2).

Measured annual variation in groundwater levels in 2013 was 0.86 m at 11-0057 BH3 and 1.93 m at
11-0057 BH2.

The highest groundwater level recorded at borehole 11-1362-0057 BH1 was 487.3 masl (about 1.0 mbgs)
on May 4, 2013.

High groundwater levels recorded at borehole 11-1362-0057 BH2 were 485.3 masl (about 0.6 mbgs) and
485.4 masl (about 0.5 mbgs), recorded on April 27 and June 14, 2013, respectively.

The highest groundwater level recorded in borehole 11-1362-0057 BH3 was 483.7 masl (about 0.4 mbgs)
on May 8, 2013.

Groundwater levels recorded at 11-0057 BH1 and BH2 started to decrease early in July 2013.
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9.3  Survey Pin Monitoring
931 June 21 to June 28, 2012

A network of survey pins was installed within the West Failure area and monitored daily for the period from
June 21 to June 28, 2012, immediately after the West Failure occurred using a Total Station. Figure 19 presents
locations of the survey pins installed for this monitoring period and horizontal movement vectors for selected
survey pins. The horizontal movement vectors were determined for the period from June 22 to June 24, 2012.
A summary of the results of ground movement monitoring for this period is as follows:

m Cherry Lane behind 233-11" Street East (Pin 18 location) moved 260 mm down slope and pushed up
0.05 m for the monitoring period from June 22 to 28. The rate of movement reduced from 110 mm/day
from June 22 to June 23, to approximately 27 mm/day from June 24 to June 28, 2012.

m Cherry Lane behind 237-1 1™ Street East (Pin 34) moved 220 mm down slope and dropped 30 mm for the
monitoring period from June 22 to 28.

m The toe of the failure in the backyard of 222 Saskatchewan Crescent East (Pin 31) moved 150 mm from
June 22 to June 24, 2012.

9.3.2 June 28, 2012 to Jun 4, 2013 (100 series pins)

Survey Pins 100 to 142 (Figure 9) were installed on June 28, 2012, along Cherry Lane at approximately 5 m
intervals, to monitor the slope movement along the lane using a survey line. This series of pins was surveyed
from July 4, 2012 to June 4, 2013. Horizontal movement of this series of survey pins was monitored every third
day from June 28 to August 2, 2012; the rate of movement then reduced, and the frequency of monitoring was
reduced to weekly. Cumulative horizontal movements and rates of movement between June 28, 2012 and
June 4, 2013 are shown in Figure 20 and Figure 21, respectively.

A summary of the results of ground movement monitoring for this series of survey pins is as follows:

m Monitoring results show that a 45 m section of Cherry Lane, from Pin 112 to Pin 125, was impacted. No
significant movement was measured east of Pin 112 or west of Pin 125.

m  Total horizontal movement of 115 mm was measured behind 233/235 — 11" Street East (Pin 120 location)
from June 28 to September 13, 2012.

m Recorded rate of movement reduced significantly from 12 mm/day at the start of monitoring (June 28, 2012)
to less than 1 mm/day in early September 2012. Less than 5 mm of movement was monitored between
February 4 and June 4, 2013

9.3.3 June 28, 2012 to June 28, 2013 (100 series pins)

Figure 22 presents the results of GPS survey of the 100 series pins between June 28, 2012 and June 27, 2013
for the Cherry Lane at the East Failure. The results show 765 mm of horizontal movement for Pin 106, 555 mm
for Pin 107, and 366 mm for Pin 108. Most of these movements occurred in June 2013 because less than 5 mm
of movement was measured by line survey for this location up to June 4, 2013 (Figure 20).
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9.34

June 25, 2013 to September 11, 2013

The 100 series pins were replaced with Survey Pins 200 to 228 (Figure 10) to monitor horizontal slope
movement along the Cherry Lane. This series of pins was surveyed from June 25 to September 11, 2013.
Cumulative horizontal movements and rates of movement during this period are shown in Figure 23 and
Figure 24, respectively. A summary of the ground movement monitoring for this series of survey pins is as

follows:

m  Monitoring results show that a 45 m section of Cherry Lane, from Pin 202 to Pin 213, was impacted within
the West Failure area and a 35 m section of Cherry Lane, from Pin 218 to Pin 226, was impacted within the
East Failure area.

m West Failure:

Rate of movement of approximately 1.8 mm/day was measured behind 233/235 and 237/239 - 11"
Street East (Pin 205 to 210 locations) between June 4 and 25, 2013.

Rate of movement of approximately 63 mm/day was measured behind 237/239 - 11™ Street East
(Pin 211 location) between June 25 and 30, 2013; the rate of movement at this location decreased to
approximately 13 mm/day, between June 30 and July 2, 2013.

Rate of movement of approximately 41 mm/day measured behind 233/235 - 11™ Street East (Pin 206
location) between June 30 and July 2, 2013.

Movement between zero and 7.5 mm/day was measured within the West Failure area between July 2
and September 11, 2013; except for behind 233/235 - 11" Street East (Pin 207 location) where a rate
of movement of 12.5 mm/day was measured between July 12 and 14, 2013.

] East Failure:

Rate of movement measured behind 303, 305, and 307 - 11™ Street East (Pin 220 to 224 location) was
approximately 50 mm/day to 75 mm/day between June 25 and 30, 2013; the rate of movement at this
location decreased to approximately 8 mm/day to 33 mm/day between June 30 and July 5, 2013; rate
of moment at this location then increased to approximately 13 mm/day to 92 mm/day between July 5
and 8, 2013.

Rate of moment behind 305 - 11" Street East (Pin 223) increased from approximately 13 mm/day,
during the June 5 to 8, 2013 monitoring period, to 195 mm/day, during the June 8 to10, 2013 monitoring
period.

Rate of movement generally decreased after July 10, 2013; movements between zero and 12 mm/day
were measured after July 24, 2013.

The rate of movement for the 200 series of pins has been less than 5 mm since July 2013 at the West Failure
and since August 2013 at the East Failure.
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9.35 September 11, 2013 to October 31, 2013 (300 series pins)

More permanent survey markers, numbered 303 to 327 were installed on September 13, 2013 to monitor slope
movement along Cherry Lane, and will continue to be monitored over time. Locations of these survey markers
are shown in Figure 11. The 300 series pins were surveyed on September 16, September 25 and October 31,
2013. Less than 5 mm of movements, which are in a range of measurement accuracy, were measured between
September 13 and October 31, 2013.

9.4  Monitoring of Structures
94.1 Tell-Tale Crack Monitors

Tell-tale cracks monitors were monitored approximately every 10 days from August 7 to October 30, 2013. No
noticeable crack developments were noticed for this monitoring period. Photographs of the crack monitors are
included in Appendix F.

9.4.2 Tilt Plates

Tilt plates were monitored approximately every 10 days from August 13 to October 30, 2013. The results of tilt
plate measurement are shown in Figure 25. During the monitoring period, a tilt of approximately 0.065 degrees
towards the west direction was measured at the tilt plate located on the north-south retaining wall between 230
and 306 Saskatchewan Crescent East. The tilt plate located at 241 — 11" Street has measured a steady
increase in tilt angle to 0.024 degrees; however total tilt is near the expected range of measurement accuracy
and movement for this structure. Monitoring of the remaining tilt plates have measured variable results which
were within the expected range of movement for most structures depending on time of day, weather and other
factors.

A tilt plate was installed on the north side of the building at 1721 — 8" Street E. (Golder Associates Ltd.) to
provide a check of the expected range of tilt of building due to climate and temperature changes. During the
monitoring period, the angle of tilt at this location ranged from 0 to -0.009 degrees.

9.4.3 Settlement Points

Settlement Points were monitored on August 28 and 29, September 18, and November 28 and 29, 2013. The
results of settlement monitoring from August 28 to November 29 are presented in Appendix F. The results of the
settlement data analysis indicate that no noticeable differential settlement of the structures have been measured
to date (November 2013).
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10.0 SLOPE STABILITY ANALYSIS
10.1 General

Stability analyses of the Cherry Lane site were performed in order to identify failure mechanisms at the site and
to evaluate conceptual remedial options.

The following information was used to model the riverbank slope at the Site:

m  Ground surface topography was obtained from the topographic survey completed by Meridian in July 2013.
m Stratigraphy was inferred from review of available geotechnical reports and field investigations by Golder.
m  Groundwater conditions were inferred from existing piezometric data.

m Geometry of the slip surface was inferred from observed landslide features, inclinometer data and site
stratigraphy.

m Soil parameters used in this report were based on site specific laboratory test results, back-analysed
values, or based on typical values reported in the literature.

10.2 Method of Analysis

The slope stability analysis was performed using the computer software SLOPE/W, marketed by Geo-Slope
International Ltd. (2007). Two-dimensional analyses were conducted using the Morgenstern-Price limit
equilibrium method.

10.3 Material Properties

Material properties for the slope stability analysis were selected based upon current and historical laboratory
testing results for the Cherry Lane area and Saskatoon region. Table 10 shows the shear strength properties
used for the slope stability analysis. Shear strength parameters for the shear zone are back-analyzed values.
Effective cohesion value of 10 kiloPascals (kPa) was used for the silty clay, and clay materials to account for the
contribution from soil suction to the unsaturated shear strength of these materials. Assumed material properties
of fill or modified soils for several conceptual remediation options are also included, based on typical values.

Table 10: Shear Strength Parameters for the Preliminary Slope Stability Analysis
Material Unit Weight Effective Cohesion Effective Friction Angle
(kN/m®) (kPa) (degrees)

Fill 19 5 22

Silty Clay 19 10 25

Clay 19 10 22

Shear Zone 19 0 12*

Till impenetrable - -

Shear Zone Modification 20 0 30

*Back analysed value; kN/m” = kiloNewtons per cubic metre; kPa = kiloPascal
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10.4 Uncertainty of Input Parameters

There is uncertainty in the input data (e.g., till/clay contact, soil properties and piezometric conditions) for the
analysis. A sensitivity analysis, where the influence of variations in each input variable is isolated, can be
conducted to evaluate the implications of uncertainty in the results. A probabilistic analysis can be used for
assessing the reliability of the slope stability conditions. Sensitivity analysis and probabilistic analysis were not
conducted at this stage of the study where a conceptual remediation is being developed. Further soil
investigation and laboratory tests, sensitivity analysis and probabilistic analysis may be recommended for
detailed design if one of the remediation options is to be constructed.

10.5 Recommended Factor of Safety

The stability condition of the slope is evaluated in terms of a calculated factor of safety, which is the ratio of the
resisting forces/moments to the driving forces/moments. The factor of safety of a slope can be calculated in
terms of all the forces and moments acting on the slope. Based on the limit equilibrium analysis, a computed
factor of safety of 1.0 means the available resisting forces (e.g., the available shear strength of the soil along the
sliding plane) have been mobilized and a condition of equilibrium exists and failure occurs. A computed factor of
safety of greater than 1.0 means that the resisting forces are more than are required for a condition of limiting
equilibrium and the slope is in a stable condition.

Determination of a minimum acceptable factor of safety (FS) for a slope stability model depends on several
factors, including: i) the assumptions necessary to complete the analysis; ii) the reliability of the input data,
particularly shear strength and pore-water pressure conditions; and iii) the consequence of failure. For the
Cherry Lane area, potential changes in the slope geometry, additional structural loads and piezometric
conditions can occur through unknown future development and landscaping work, therefore these potential
unknown changes should be considered.

The consequence of failure (or risk) is an important factor to take into consideration when determining an
acceptable factor of safety for design purposes. A lower factors of safety would be accepted on a slope where
movement would result in little property damage or pose little hazard to public safety. A higher FS is typically
required when risk to public safety and economic loss are involved.

Golder reviewed existing geotechnical reports for the site, the MVA policy (MVA 2004), and policies of other
municipalities or government agencies that have high risk slope development. Existing geotechnical reports for
the area specified a minimum FS of 1.3 to 1.5 depending on the site studied. In a slope instability study of the
east riverbank conducted for MVA, Clifton (1985) recommended a desirable FS of 1.5 for slope improvement
involving substantial risk of economic loss and some public safety considerations; and a minimum FS of 1.3 with
monitoring was recommended. The MVA policy does not specify a minimum FS, with the caveat that any
construction should not increase the instability of the slope, before or after construction.

As this Site poses a high risk to the people and structures on the 200 to 300 blocks of 11" Street East and
Saskatchewan Crescent East, difficulties in maintaining a monitoring program in the residential properties, and
uncertainty associated with future development, a FS of 1.5 is recommended for the design criteria for the Site
under consideration.
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10.6 Back-Analysis of Failure Slope

As the slope has already failed, a stability back-analysis can be conducted. The back-analysis method models
the geometry, soil, and groundwater conditions at failure, indicated by a factor of safety (FS) of 1.0. Back-
analysis is shown in Figure 26 for the West Failure and Figure 27 for the East Failure.

The condition modelled for back-analysis was for a time after the initial failure when the topography was
surveyed, but when the slope was still actively moving. As such, groundwater levels shown in the model may be
lower than those at the time of initial failure; but they are higher than those measured in the fall or winter months
(Figure 17). Effective shear strength parameters of the clay at shear zone were expected to be near or at
residual (i.e., having undergone movement).

Loading was not applied to any part of the slope within the stability analyses as it is understood that the houses
within this area are founded on piles and therefore their associated vertical loads are distributed to a founding
layer outside of the sliding mass. The retaining walls and large boulders present within the backyards of
Lots 233/235 and 235/237 were modelled as soil within the stability analysis due to unknown geometries of
these features. Retaining walls for the residences along Saskatchewan Crescent East were modelled as gravity
walls and were based upon the geometry provided in the building permit plans. The slope stability analyses
assume that the existing reinforced concrete wall and slab system of the basement structure of 222
Saskatchewan Crescent East (cross-section A-A’), and retaining wall behind 306 Saskatchewan Crescent East
(cross-section B-B’) were impenetrable. To date, no noticeable movements were observed at these two
structures. The resistance of these structures against landslide activity in the future is currently unknown.

The slip surface of the sliding soil mass is in surficial stratified deposits at the contact between the clay and the
underlying till. Therefore, a composite slope failure along a slip surface at the interface between the clay and fill
was considered in the analyses.

Cross-sections A-A and B-B were selected as the primary section for analysis for the West Failure and East
Failure, respectively. The location of the cross-sections is shown on Figure 2. Figure 12 and Figure 13 show
the inferred stratigraphic soil profiles along each cross-section. Both the West Failure and East Failure were
back-analysed to determine the residual (or large strain) shear strength parameters corresponding to failure or a
FS of 1.0.
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10.7 Conceptual Remedial Options

A number of conceptual remedial options were considered for the remediation of the slope, including:
m do nothing;

m installation of sub-drainage system to lower groundwater tables;

m re-grading of existing slope; and

m  modification of the shear zone to increase shear strength.

It was understood that the primary focus of the slope remediation was to preserve existing residences along 11"
Street East and Saskatchewan Crescent East, and maintain vehicle access along Cherry Lane. As discussed in
Section 10.5, the required slope factor of safety for the conceptual remedial options was at least 1.5.
Constructability and cost effectiveness were also considered in the process of evaluating conceptual remedial
options.

Options evaluated are conceptual in nature, meaning specific design details such as detailed geometry, method
of construction, sourcing and supply of materials, coordination of activities, etc. have not been considered.

Table 11 summarizes the calculated factor of safety (FS) for a number of conceptual remedial options, which is
discussed in detail in the following sections.

Table 11: Calculated Factor of Safety for Remedial Options
Analysed Scenarios Cross-section Calculated FS Figure
) A-A 1.00 26
Back analysis
B-B’ 1.00 27
) ) A-A’ 1.03 28
Option 1: Do nothing, low groundwater table
B-B’ 1.09 29
Option 1: Do nothing, high groundwater table AR 0.89 30
prion - 9. ian g B-B' 0.87 31
. . . A-A’ 1.03 32
Option 2: Installation of sub-drainage system
B-B’ 1.26 33
. . . . . A-A 1.51 34
Option 3: Site regrading with sub-drainage system
B-B’ 1.50 35
) o ) . A-A’ 1.51 37
Option 4: Shear zone modification with sub-drainage system
B-B’ 1.51 38

FS = Factor of Safety

10.7.1  Option 1 — Do Nothing

The first remedial option considered was leaving the slope in its existing condition. Based on the slope stability
analysis conducted, it is likely that the slope at the East and West Failure locations will continue to move, likely
on a seasonal basis with higher rates of movement in the spring when groundwater levels in the area are high.
Rates of movement are expected to be low in the winter months and in dry years where the groundwater table is
at or near the contact surface between the glacial till and surficial stratified deposits. As noted in Sections 3.6
and 7.0, groundwater level fluctuations of up to 2 m during a year and up 6 m in the long term are measured.
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Figure 28 and Figure 29 show the stability analyses for the do nothing option, with the piezometric levels
approximately 1 m lower than those used on the back-analysis to represent slope instability conditions. The
calculated factors of safety are 1.03 and 1.09 for cross-sections A-A’ and B-B’, respectively, for the case where
nothing is done other than lowering the groundwater table.

Figure 30 and Figure 31 show the stability analyses for the do nothing option, with the piezometric level elevated
approximately 1.5 m above those used in the back-analysis to represent slope instability. The calculated factor of
safety is 0.89 for cross-section A-A’ and 0.87 for cross-section B-B’ when the raised groundwater level is used in
the analysis. There is also a significant potential for additional sloughing of the material at the scarps of the
failure areas, where there is up to 2 m of vertical drop. There is also a buildup of material at the toe and the
slope has reached a flatter angle. Advancement of the failure toward 11" Street East will result in undermining
of existing building foundations. Additionally, properties located below 11™ Street East may experience damage
from debris or additional soil loading as material collects at the toe of the sliding zone. It is expected that there
will continue to be slope movement along Cherry Lane as the slope failure progresses, disrupting traffic access
and power service along the lane.

10.7.2 Option 2 — Installation of Sub-Drainage System

Pore-water pressures in surficial stratified deposits, especially in the highly plastic clay overlying the till, have
significant influence on slope stability as indicated by the occurrence of the East and West Failures when
groundwater levels were above average in both 2012 and 2013. Installation of sub-drainage system to lower
groundwater levels and maintain it at low levels will result in an increase in the factor of safety of the slope and
minimize the effect of seasonal and long term groundwater level variation.

Drainage systems installed in 11™ Street East can be used to intercept groundwater prior to entering the slope,
however the drains will not account for pore-water pressures that are generated from surface infiltration
downslope of 11™ Street East. A second or alternate drainage system could be installed along Cherry Lane to
reduce the pore-water pressures near the middle of the slope. Drainage systems will have to be designed to
reduce pore-water pressures over the entire area of potential slope instability to prevent mounding and
increased instability between individual locations. Drainage systems would require regular maintenance to
ensure that blockages do not occur, and to ensure that the system is effectively draining the slope.

For the slope stability analysis, groundwater conditions where drainage systems were installed along 11™ Street
East approximately 10 mbgs and along Cherry Lane between 3 mbgs and 8 mbgs were considered. Installation
of drainage systems in both locations for the existing slope will be more effective than a single drainage system.
For the West Failure (cross-section A-A’), the post-failure pore-water conditions along 11" Street East were
already near the clay and till interface, resulting in marginal increase to FS when the level was lowered, however
lowering the pore-water pressures along the East Failure (cross-section B-B’) resulted in an approximate 20%
increase in FS. It should be noted that this increase in slope FOS will not be achieved immediately after the sub-
drainage system construction because pore-water pressure in clay slope may take several years to dissipate.

Figure 32 and Figure 33 show the stability analyses for this conceptual remedial option for the West Failure and
East Failure, respectively. Installation of a drainage system in 11" Street East will require a minimum length of
135 m and a depth ranging between 8.6 m and 12.5 m. Installation of a drainage system in Cherry Lane will
require a length of 135 m at a depth between 3.6 m and 8 m. Detailed design will refine the overall dimensions
of this option.
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Installation of a sub-drainage system would require disturbance to roadways (1 1™ Street East and Cherry Lane)
and underground utilities in the area, but would result in only localized disturbance to the residences in this area
and pose little additional risk for slope instability during construction. Construction of the drainage outlet would
require connection to the sewer system or construction of a new drainage outlet downslope.

10.7.3 Option 3 — Site Re-grading

Site re-grading (e.g., slope flattening) reduces material weight at the top of the slope and, in some cases,
increases weight at the toe of the slope; therefore improves the slope stability condition.

Review of the upper slope topography shows that the current slope has an average slope of 2.5H:1V along
cross-section A-A’ (West Failure), and 1.9H:1V along cross-section B-B’ (East Failure).

Slope stability analyses for cross-section A-A’ and B-B’ were conducted to determine the required level of slope
flattening (conceptual slope geometry) of the site to obtain a minimum FS = 1.5, as shown in Table 12. It is
assumed that installation of a drainage system along Cherry Lane will be required in conjunction with the slope
re-grading in order to maintain pore-water pressures at or below the till contact.

Table 12: Average Slope Gradient for Conceptual Option 3 — Re-grading

Average Slope Gradient
Cross Section

Upper Slope Lower Slope
West Failure 4 4H:1V 4 .8H:1V
East Failure 3.9H:1V 2.5H:1V

Figure 34 and Figure 35 show the stability analyses for this conceptual remedial slope flattening option.
Figure 36 shows the plan view of the estimated extents of slope re-grading required to re-establish the slope to a
minimum FS = 1.5. The approximate dimension of the conceptual slope re-grading is an area approximately
135 m long by 17 m to 67 m wide. Detailed design will refine the overall dimensions of this option.

Implementation of this option will cause significant disruption to residences along 11" Street East and
Saskatchewan Crescent East, as well as the above ground power lines and landscaping in the area. Site
access will be limited and large volumes of fill and debris will need to be hauled from site. Access to 11" Street
East and Cherry Lane will be restricted during construction, but should not be affected in the long term.

Installation of a drainage system will be required along 11" Street East and Cherry Lane in order to maintain long
term stability of the slope with this option.
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10.7.4  Option 4 — Shear Zone Modification

Shear zone modification, such as the installation of shear key, stone column, concrete or steel piles, or using a
cutter soil mixing (CSM) method, can be undertaken to improve the shear strength of the shear zone, thus
improving slope stability conditions.

Slope stability analyses were conducted to evaluate the extent of the shear zone modification required to obtain
a minimum FS = 1.5, as shown in Table 13. A material with an equivalent 30 degree effective friction angle and
zero cohesion was assumed for the modified shear zone area. It is assumed that a dewatering system has been
installed upslope of the shear zone modification in order to maintain the pore-water pressures at or below the till
contact.

Table 13: Shear Zone Modification Dimensions for Conceptual Option 4
Shear Zone Dimensions
Cross Section Comments
Width (m) Depth (mbgs)
West Failure 13 7 Modification in Cherry Lane extending up and down slope
East Failure 4 7 Modification in Cherry Lane

m = metre; mbgs = metres below ground surface

Figure 37 and Figure 38 show the stability analyses for this conceptual remedial option. Figure 39 shows the
plan view of the estimated extent of shear zone maodification required along Cherry Lane to achieve a minimum
FS = 1.5. The approximate extent of the conceptual shear zone modification area is approximately 120 m long
and 4 to 13 m wide. Detailed design will refine the overall dimensions of this option.

Implementation of this option will cause significant disruption to access and services along Cherry Lane, as well
as the backyards of the residences along 11™ Street East. Due to the unstable nature of this slope, the use of
an open excavation method would not be acceptable. Construction methods where limited excavation is
necessary would be required, such as stone columns, in situ cutter soil mixing, etc. Site access will be limited
and large volumes of fill and debris will need to be hauled from site. Access to Cherry Lane will be restricted
during construction.

Installation of a drainage system will be required along 11" Street East and Cherry Lane in order to maintain
long term stability of the slope with this option.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

11.0 SUMMARY

The slope failures along Cherry Lane are most likely the result of a combination of the natural geology of the
soils along the riverbank, the heavy and prolonged precipitation in the spring of 2012 and 2013 that resulted in
increased groundwater levels, and changes to the geometry and landscaping of the slope. As such, this section
of the riverbank is at a high risk of continuing slope failure. Action should be taken to reduce the risk to the
public, infrastructure, and property in the area.

Conceptual slope remediation options were developed for the Site. Table 14 provides a summary of cost
estimates, risks, and benefits associated with each of the conceptual options.

The conceptual cost estimate, shown in Table 14, was prepared by comparing the conceptual remedial options
to similar projects conducted in and around the City of Saskatoon and scaling the costs to suit the estimated size
and scope of the remedial option. A contingency of 50% has been added to the estimated costs to account for
variations that will be generated from a more detailed analysis of the conceptual options. Similar projects
include: shear key construction at Cosmopolitan Park in 2011, lightweight fill placement at 17" Street and
Saskatchewan Crescent in 2013; and typical rates for CSM construction provided by Golder Construction. Costs
associated with contractor mobilization, engineering design and support, and construction monitoring have been
included. A more detailed breakdown of the costs for the conceptual estimates is provided in Appendix H.

It is recommended that shear zone modification with the installation of a sub-drainage system be considered as
a remedial option for the properties affected by the slope movement at the Site. While the conceptual cost of the
shear zone modification with drainage option is higher than the other options considered, this option will result in
the least permanent disturbance to the surrounding properties, depending on the specific method of shear zone
modification selected, and will achieve the required factor of safety for the remedial slope. Additionally,
depending on the method selected, the majority of the remedial work can be confined to the area surrounding
Cherry Lane, increasing accessibility for construction.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND EVALUATION

Table 14:

Risk/Benefit Summary of Conceptual Remediation Options

Conceptual
Remediation Option

Estimated Cost @

Benefit/Advantage

Risk/Disadvantage

Option 1 — Do nothing

<$500,000

m Lowcost m  High risk of continued failure, additional sloughing of the material at the scarps of the failure areas, and for buildup of material at the toe until the
slope has reached a flatter angle.
m  Failure likely to retrogress toward 11" Street East may affect building foundations along 11" Street East, and may cause movement of the
structures.
m  Properties located below 11" Street East may experience damage from debris or additional soil loading as material collects at the toe of the
failure.
[ | Ongoing cracking and movement along Cherry Lane as the slope movement progress, disrupting traffic access and power service along the lane.
Option 2 - Installation of $4,500,000 m The FS for the slope increases for the existing m Does not improve the Factor of Safety for the slope to target 1.5.
Sub- Drainage System failure areas - . N . :
' [ | It may take several years for the remediation to be effective because dissipation of pore-water pressure in clay takes time.
m  Decreasing and mamtammglthe pore-water . m Installation of a drainage system will require disturbance to roadways (1 1" Street East and Cherry Lane) and underground utilities in the area.
pressures along the slope will decrease the risk of
additional slope movement during high [ | Construction of the drainage outlet would require connection to the sewer system or construction of a new drainage outlet downslope which will
precipitation years. affect properties along Saskatchewan Crescent East.
m Little additional risk for slope instability during m Cross drains connecting between 11" Street East and Cherry Lane may require some disturbance in the yards of the residences on the 200 to 300
construction. block of 11th Street East.
m  Only localized disturbance to the residences in this | @ Long term maintenance and monitoring of the drainage system is required.
area.
Opti(?n 3- Slope Re-. $6,500,000 m Target Factor of Safety of 1.5 for the slope in this m  Construction will cause significant disruption to residences along 11" Street East and Saskatchewan Crescent East, as well as the above ground
grading and Installation of area is achievable. power lines and landscaping in the area.
Sub-Drainage System . . ) . i o i o )
m Reduced risk of shallow failures in the upper slope | m  Site access will be limited and large volumes of fill and debris will need to be hauled from site.
due to the flatter grade. m  Access to 11" Street East and Cherry Lane will be restricted during construction.
m  Decreasing and malntalnlng.the pore-water . m Installation of a drainage system will require disturbance to roadways (1 1™ Street East and Cherry Lane) and underground utilities in the area.
pressures along the slope will decrease the risk of
additional slope movement during high [ ] Construction of the drainage outlet would require connection to the sewer system or construction of a new drainage outlet downslope which will
precipitation years. affect properties along Saskatchewan Crescent East.
m  Access to 11" Street East and Cherry Lane should | ® Cross drainms connecting between 11" Street East and Cherry Lane may require some disturbance in the yards of the residences on the 200 to 300
not be affected in the long term. block of 11 Street East.
m Long term maintenance and monitoring of the drainage system is required.
ﬁpg(,)fn 4t'- Sheadr Zone $10,500,000 m  Target Factor of Safety of 1.5 for the slope in this m  Construction will cause significant disruption to Cherry Lane and the backyards and power line along Cherry Lane.
odification an ; ;
Installation of Sub- area is achievable. m  Temporary slope stabilization methods will need to be installed above Cherry Lane to reduce the risk of instability during construction.
Drainage System . Major!ty o_f work can be. conﬁned.to Cherry Lane, n | m  Access to 11" Street East and Cherry Lane will be restricted during construction.
resulting in less disruption to residences along 11 h
Street East and Saskatchewan Crescent East. m Installation of a drainage system will require disturbance to roadways (11" Street East and Cherry Lane) and underground utilities in the area.
m Decreasing and maintaining the pore-water m  Construction of the drainage outlet would require connection to the sewer system or construction of a new drainage outlet downslope which will
pressures along the slope will decrease the risk of affect properties along Saskatchewan Crescent East.
additional slope movement during high m  Cross drains connecting between 11" Street East and Cherry Lane may require some disturbance in the yards of the residences on the 200 to 300
precipitation years. block of 11" Street East.
th
m  Accessto 117 Street East and Cherry Lane should | 5 | ong term maintenance and monitoring of the drainage system is required.

not be affected in the long term.

(a)

Costs for alterations to existing properties, including removal of debris and landscaping, removal of structures, property purchase, and changes to existing utilities have not been considered in this estimate. Costs have been rounded to the nearest $500,000.
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CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

12.0 CLOSURE

The findings of this report are based upon the results of field and laboratory investigations conducted by Golder.
If conditions encountered at the surface or at depth during construction appear to be different than indicated in
the report, or if the stated assumptions are not consistent with design, this office should be notified for review
and adjustment of recommendations, if necessary.

Soil conditions are, by nature, are highly variable across a construction site. The placement of fill and prior
construction activities can contribute to variables in the near-surface conditions. A contingency should be
included in any construction budget to allow for the possibility of variation of soil conditions that may result in
modification of design and construction procedures.

This report was prepared for the City of Saskatoon for the proposed works described in the text. The data and
recommendations should not be used for any other purpose, or by any other parties, without written consent
from Golder Associates Ltd. The findings and recommendations of this report were prepared in accordance with
generally accepted professional engineering principles and practice. No other warranty, expressed or implied, is
given.
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT

Standard of Care: Golder Associates Ltd. (Golder) has prepared this report in a manner consistent with
that level of care and skill ordinarily exercised by members of the engineering and science professions
currently practising under similar conditions in the jurisdiction in which the services are provided, subject
to the time limits and physical constraints applicable to this report. No other warranty, expressed or
implied is made.

Basis and Use of the Report: This report has been prepared for the specific site, design objective,
development and purpose described to Golder by the Client. The factual data, interpretations and
recommendations pertain to a specific project as described in this report and are not applicable to any other
project or site location. Any change of site conditions, purpose, development plans or if the project is not
initiated within eighteen months of the date of the report may alter the validity of the report. Golder can
not be responsible for use of this report, or portions thereof, unless Golder is requested to review and, if
necessary, revise the report.

The information, recommendations and opinions expressed in this report are for the sole benefit of the
Client. No other party may use or rely on this report or any portion thereof without Golder’s express
written consent. If the report was prepared to be included for a specific permit application process, then
upon the reasonable request of the client, Golder may authorize in writing the use of this report by the
regulatory agency as an Approved User for the specific and identified purpose of the applicable permit
review process. Any other use of this report by others is prohibited and is without responsibility to Golder.
The report, all plans, data, drawings and other documents as well as all electronic media prepared by
Golder are considered its professional work product and shall remain the copyright property of Golder, who
authorizes only the Client and Approved Users to make copies of the report, but only in such quantities as
are reasonably necessary for the use of the report by those parties. The Client and Approved Users may not
give, lend, sell, or otherwise make available the report or any portion thereof to any other party without the
express written permission of Golder. The Client acknowledges that electronic media is susceptible to
unauthorized modification, deterioration and incompatibility and therefore the Client can not rely upon the
electronic media versions of Golder’s report or other work products.

The report is of a summary nature and is not intended to stand alone without reference to the instructions
given to Golder by the Client, communications between Golder and the Client, and to any other reports
prepared by Golder for the Client relative to the specific site described in the report. In order to properly
understand the suggestions, recommendations and opinions expressed in this report, reference must be
made to the whole of the report. Golder can not be responsible for use of portions of the report without
reference to the entire report.

Unless otherwise stated, the suggestions, recommendations and opinions given in this report are intended
only for the guidance of the Client in the design of the specific project. The extent and detail of
investigations, including the number of test holes, necessary to determine all of the relevant conditions
which may affect construction costs would normally be greater than has been carried out for design
purposes. Contractors bidding on, or undertaking the work, should rely on their own investigations, as well
as their own interpretations of the factual data presented in the report, as to how subsurface conditions may
affect their work, including but not limited to proposed construction techniques, schedule, safety and
equipment capabilities.

Soil, Rock and Groundwater Conditions: Classification and identification of soils, rocks, and
geologic units have been based on commonly accepted methods employed in the practice of geotechnical
engineering and related disciplines. Classification and identification of the type and condition of these
materials or units involves judgment, and boundaries between different soil, rock or geologic types or units
may be transitional rather than abrupt. Accordingly, Golder does not warrant or guarantee the exactness of
the descriptions.
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT (cont'd)

Special risks occur whenever engineering or related disciplines are applied to identify subsurface
conditions and even a comprehensive investigation, sampling and testing program may fail to detect all or
certain subsurface conditions. The environmental, geologic, geotechnical, geochemical and hydrogeologic
conditions that Golder interprets to exist between and beyond sampling points may differ from those that
actually exist. In addition to soil variability, fill of variable physical and chemical composition can be
present over portions of the site or on adjacent properties. The professional services retained for this
project include only the geotechnical aspects of the subsurface conditions at the site, unless otherwise
specifically stated and identified in the report. The presence or implication(s) of possible surface and/or
subsurface contamination resulting from previous activities or uses of the site and/or resulting from the
introduction onto the site of materials from off-site sources are outside the terms of reference for this
project and have not been investigated or addressed.

Soil and groundwater conditions shown in the factual data and described in the report are the observed
conditions at the time of their determination or measurement. Unless otherwise noted, those conditions
form the basis of the recommendations in the report. Groundwater conditions may vary between and
beyond reported locations and can be affected by annual, seasonal and meteorological conditions. The
condition of the soil, rock and groundwater may be significantly altered by construction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, etc.) on the site or on adjacent sites.
Excavation may expose the soils to changes due to wetting, drying or frost. Unless otherwise indicated the
soil must be protected from these changes during construction.

Sample Disposal: Golder will dispose of all uncontaminated soil and/or rock samples 90 days following
issue of this report or, upon written request of the Client, will store uncontaminated samples and materials
at the Client’s expense. In the event that actual contaminated soils, fills or groundwater are encountered or
are inferred to be present, all contaminated samples shall remain the property and responsibility of the
Client for proper disposal.

Follow-Up and Construction Services: All details of the design were not known at the time of
submission of Golder’s report. Golder should be retained to review the final design, project plans and
documents prior to construction, to confirm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to perform sufficient and timely observations of
encountered conditions to confirm and document that the subsurface conditions do not materially differ
from those interpreted conditions considered in the preparation of Golder’s report and to confirm and
document that construction activities do not adversely affect the suggestions, recommendations and
opinions contained in Golder’s report. Adequate field review, observation and testing during construction
are necessary for Golder to be able to provide letters of assurance, in accordance with the requirements of
many regulatory authorities. In cases where this recommendation is not followed, Golder’s responsibility
is limited to interpreting accurately the information encountered at the borehole locations, at the time of
their initial determination or measurement during the preparation of the Report.

Changed Conditions and Drainage: Where conditions encountered at the site differ significantly
from those anticipated in this report, either due to natural variability of subsurface conditions or
construction activities, it is a condition of this report that Golder be notified of any changes and be provided
with an opportunity to review or revise the recommendations within this report. Recognition of changed
soil and rock conditions requires experience and it is recommended that Golder be employed to visit the
site with sufficient frequency to detect if conditions have changed significantly.

Drainage of subsurface water is commonly required either for temporary or permanent installations for the
project. Improper design or construction of drainage or dewatering can have serious consequences. Golder
takes no responsibility for the effects of drainage unless specifically involved in the detailed design and
construction monitoring of the system.

Golder Ad¢88ciates Page 2 of 2
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APPENDIX B
Aerial Photographs

Figure B.2. Aerial Photograph, 1958
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Figure B.4. Aerial Photograph, 1970
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Figure B.6. Aerial Photograph, 1977
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Figure B.8. Aerial Photograph, 1997
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Aerial Photographs

Figure B.10. Aerial Photograph, 2006
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Figure B.11. Aerial Photograph, 2011
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Photo C.2. Looking East at Deflection of Curb and Fence Line along Cherry Lane (May 27, 2010)
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Photo C.3. Looking East at Deflection of Curb and Fence Line along Cherry Lane (April 26, 2012)

Photo C.4. Looking West at Toe of Upper Slope (April 26, 2012)
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Photo C.6. Bulging Toe of Slide on Cherry Lane (June 21, 2012)
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Photo C.10. Looking East at Tension Cracking along Cherry Lane (June 21, 2013)
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Photo C.11. Cracking along Headscarp of East Failure (June 21, 2012)

Photo C.12. Looking East at Headscarp of East Failure in Backyard of 305 11th St. E.; Approx. 90
cm Drop (June 24, 2013)
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Photo C.13. Headscarp of East Failure in Backyard of 303 11th St. E.; Approx. 60 cm Drop (June
24,2013)

Photo C.14. Looking East at Bulging Toe of Slide above Retaining Wall behind 306 Sask. Cres. E.
(June 24, 2013)
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Photo C.15. Looking East at Severe Cracking across Cherry Lane, Pavement; Approx. 50 cm Drop
(June 24, 2013)

Photo C.16. Looking East at Scarp & Tension Cracking on Cherry Lane (June 24, 2013)
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Photo C.18. Retaining Wall in Backyard of 237-239 11th St. E. (June 20, 2013)
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Photo C.20. Looking East at Drop in Pavement behind 305 11th St. E.; Approx 53 cm Drop (June
4,2013)
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Photo C.22. Looking West at Erosion along Cherry Lane (June 6, 2013)
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Photo C.23. Looking West at Berm Along North Edge of Cherry Lane, behind 306 Sask. Cres. E.
(July 7, 2013)

Photo C.24. Looking Northeast at Trench being Excavated Adjacent to Wall between 230 & 306
Sask. Cres. E. (July 7, 2013)
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Photo C.25. Looking Northeast at Concrete Retaining Wall between 230 & 306 Sask. Cres. E. (July
7,2013)

Photo C.26. Looking North at Concrete Retaining Wall between 230 & 306 Sask. Cres. E. (July 7,
2013)
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Phtoo C.27. Looking East at New Tension Craking Forming on Regraded Lane (July 7, 2013)
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Photo C.28. Looking North at Partially Filled Trench (July 17, 2013)
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Photo C.29. Looking East at Above Ground Drianage System Installed on Cherry Lane (September
18, 2013)
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CONTROL POINTS STAND PIPES (PIEZOMETERS) and SLOPE INDICATORS STAND PIPES (PIEZOMETERS) and SLOPE INDICATORS
NAD 83 (CSRS) UTM ZONE 13 NAD 83 (CSRS) UTM ZONE 13 NAD 83 (CSRS) UTM ZONE 13
ORTHOMETRIC ORTHOMETRIC ORTHOMETRIC
NORTHING | EASTING NORTHING | EASTING GROUND NORTHING | EASTING GROUND
POINT m) (m)  |[ELEVATION (m)| DESCRIPTION | | POINT | ) (m)  [ELEVATION (m)| DESCRIPTION |y roarion (| | POINT [ () (m)  [ELEVATION (m)| DESCRIPTION |g; puntion (m)
HTv2.0 HIv2.0 HIv2.0
cP—1 5,775,701.84 |  385,897.84 477.97 24;LARSE7§€‘RCKV£H 44 5,775,674.76 |  386,061.60 480.88 C0S—13-003 (SP) 480.343 118 5,775,604.97 | 386,050.63 491.61 C0S—13—-004 (SI) 491.738
cP—2 5,775,680.32 | 386,022.25 478.99 24/3"LARSE7§SR CZ\V;TH 102 | 5,775,620.13 |  386,037.21 489.00 PIEZOMETER (SP) 488.597 119 5,775,616.97 | 386,010.94 488.09 11-0057-BH1 (SI) 488.207
cP-3 5,775,693.72 |  386,071.10 479.49 24;&55@%&"5’“’ 103 | 5,775,627.80 | 386,037.09 488.65 PIEZOMETER (SP) 487.852 120% | 5,775,621.52 | 385,986.89 486.16 11-0057—BH2 (SI) 486.157
cP—4 5,775,692.40 | 385,951.67 477.95 GPS CONTROL POINT 104 | 5,775626.17 | 386,029.80 487.78 PIEZOMETER (SP) 487.340 121 5,775,622.14 |  385,959.83 483.97 11-0057—BH3 (SI) 484.035
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P—7 5,775,566.48 |  385,909.52 491.32 XN o KM ﬂ 111 | 5775637.71 | 386,047.56 486.00 COS—13-005 (SP) 485.408 H 131 | 5,775,616.67 | 386,038.94 489.23 COS—13-001 (SI) 489.339
P—8 5,775,560.37 | 385,809.26 484.62 X IN WEST RIM 112 | 5,775,600.60 | 386,028.65 493.75 PIEZOMETER (SP) 492.734 $~
MANHOLE \ * Could not locate PVC pipe in metal collar. Elevation to north rim of collar.
D1-008 | 5,775,775.85 | 386,467.62 499.033 CONTROL TABLET 117 | 5,775,609.14 | 386,050.90 492.39 PIEZOMETER (SP) 491.388
127 | 5,775,573.48 |  385,959.11 495.34 COS—13-007 (SP) 494.799
Elevations are to North Rim of PVC pipe and to typical ground beside said pipe.
CP-1 Rotary,
T CcP-3
T~ ACP-4 Sqrk -

Note by Golder:
Subsequent to this survey, Golder
discovered that the surveyed location of
this borehole was incorrect. The borehole
location was resurveyed by Golder. The
correct coordinates are:

Northing: 5775631.30 m

Easting: 386078.85 m
Orthometric Elevation: 494.39 masl
Ground Elevation: 494.48 masl
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NOTES

TOPOGRAPHIC SURVEY CONDUCTED TO PROVIDE THE OVERALL GEOMETRY OF THE SLOPE IN AREA

OF INTEREST. SURVEY DOES NOT PURPORT TO ILLUSTRATE ALL SITE DETAIL. CERTAIN AREAS CONTAIN
LESS TOPOGRAPHIC DETAIL DUE TO SCOPE LIMITATIONS OR SAFETY ISSUES OF WORKING IN PROXIMITY
TO COMPROMISED STRUCTURES.

SPOT ELEVATIONS AND BREAKLINE INFORMATION RESIDE ON LAYERS "TOPO—ELEV” AND
"TOPO—BREAKLINES” OF ASSOCIATED PROJECT CAD FILE.

MEASUREMENTS AND ELEVATIONS ARE IN METERS AND DECIMALS THEREOF.

ELEVATIONS ARE BASED ON COS BENCHMARK D1-008 (ORTHOMETRIC ELEV. 499.033).

HORIZONTAL COORDINATES ARE DERIVED FROM PRECISE POINT POSITIONING.

CONTOUR INTERVALS ARE 0.50 METERS.

BACKGROUND PARCEL INFORMATION IS DERIVED FROM THE GeoSask BASE.

DATA PICKUP BETWEEN HOUSES IS SPARCE AND CONTOURS ARE INTERPOLATED BASED ON DATA ACQUIRED.
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METHOD OF SOIL CLASSIFICATION

The Golder Associates Ltd. Soil Classification System is based on the Unified Soil Classification System (USCS)

Organic ; 5 2 .
Soil . Gradation Do (D3y) Organic USCS Group
or Type of Soil Aesi Cu=—— c= Group Name
Inorganic Group or Plasticity Dy, D1oxDygq Content Symbol
Gravels Poorly
s o E| win Groded <4 <1 or23 GP GRAVEL
= o2 El =12%
@ '
- £ a g2 R|  fines Well Graded 24 1103 oW GRAVEL
@ 0 g Es~ (by mass)
£ as 225 § Gravels Below A SILTY
5o e ds ] elow n/a GM
z ac o5 EL|  with Line GRAVEL
2 25 S 83 >12%
o X ol Log TV Above A CLAYEY
=3 w s k] fines ove n/a GC
5 i <Z( 3 (by mass) Line 0% GRAVEL
2z o <
% g g % | Sands Poorly Ao ’
c ;.2 . E with Graded <6 <for=23 SP SAND
Z3 w o " rade
=0 28 o2E  s12%
o .
< SE | gEgny|  fines Well Graded 26 1103 sw SAND
) oo % S8c (by mass)
S N <25 8 Sands
e 8 | =g S Below A nia SM SILTY SAND
A o g O ine
~ 283 >12%
= E fines Above A CLAYEY
@ . n/a SC
(by mass) Line SAND
Organic Field Indicators
Soil A Laboratory Organic USCS Group Primary
or Type of Soil D . Toughness
. Group Tests ; ry Shine Thread Content Symbol Name
Inorganic Dilatancy | g angth Test Diameter (1 & G
thread)
N/A (can’t
° Rapid None None >6 mm roll 3 mm <5% ML SILT
Q.
= - Liquid Limit thread)
_ 3 To.g Slow None to Dull 3&“’“ © | None to low <5% ML CLAYEY SILT
? © ” SEE3 <50 Low mm
= q el {0 ow to ow to ull to mm to b to
g o 2 K L1338 sl L Dull 3 Low 5% oL ORGANIC
B 2 c » oEnLE very slow medium slight 6 mm 30% SILT
o ¥ |8 £ 3855 S .
zZ 3 |2 & x | Swlo | Lowlo Tl sight oo owto <5% MH CLAYEY SILT
5 vi g4 3 = Liquid Limit ry
€ s |2 5 2 250 None Medium | Dullto | 1mmto Medium to 5% to oH ORGANIC
>z 5 ® f to high slight 3 mm high 30% SILT
- 9 TV
Q z g Liquid Limit Low to Slight - Low to
§ w E <] 5 5 <30 None medium to shiny 3 mm medium 0% cL SILTY CLAY
2 o Qo c to
o X $ 45073 Liquid Limit Medi Slight 1 t Medi
= S > o3 2 qui mi edium g mm to ledium 30%
2 3 =< £ 30 to 50 None tohigh | to shiny 3mm : ¢ SILTY CLAY
= © = %§ < o (see
&ﬁ o quu;%(l)_lmlt None High Shiny <1 mm High Note 2) CH CLAY
o
® Peat and mineral soil B?OA’ SILTY PEAT,
(@] Q ~ i
Z Z0 g 8 mixtures 75% SANDY PEAT
T<Z2 T ® - PT
OJgOoOP5E Predominantly peat, 75%
g 9‘%’ 2 may contain some too PEAT
O mineral soil, fibrous or 100%
amorphous peat °
0 / Dual Symbol — A dual symbol is two symbols separated
- Low Plast ity Mediym Magtict High Plastict:
by a hyphen, for example, GP-GM, SW-SC and CL-ML.
For non-cohesive soils, the dual symbols must be used
when the soil has between 5% and 12% fines (i.e. to
0 H H HY . “ ” [ H Rl
identify transitional material between “clean” and “dirty’
sand or gravel.
g SILTY CLAY CLAYEY SILT MH i i
3 a oM Ij'or.co‘he‘swe soils, t.h‘e d.ual symbol must F)e used when the
£, liquid limit and plasticity index values plot in the CL-ML area
- of the plasticity chart (see Plasticity Chart at left).
ST LA Borderline Symbol — A borderline symbol is two symbols
10 separated by a slash, for example, CL/CI, GM/SM, CL/ML.
CLAYEY SILT ML . . . .
/ ORGANIC SILT OL A borderline symbol should be used to indicate that the soil
e has been identified as having properties that are on the
\ SILT ML (See Note1) transition between similar materials. In addition, a
o 10 » 30 a0 s0 &0 70 s | borderline symbol may be used to er indicates a range of
Liguid Limit (LL) .. . iy e
Note 1 — Fine grained materials with Pl and LL that plot in this area are named (ML) SILT with similar soil types within a stratum.
slight plasticity. Fine-grained materials which are non-plastic (i.e. a PL cannot be measured) are
named SILT.
Note 2 — For soils with <5% organic content, include the descriptor “trace organics” for soils with
between 5% and 30% organic content include the prefix “organic” before the Primary name.
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ABBREVIATIONS AND TERMS USED ON RECORDS OF
BOREHOLES AND TEST PITS

PARTICLE SIZES OF CONSTITUENTS SAMPLES
Soil Particle Size Millimetres Inches AS Auger sample
Constituent Description (US Std. Sieve Size) BS Block sample
Not CS Chunk sample
BOULDERS ) >300 >12 -
Applicable DO or DP Seamless open ended, driven or pushed tube
COBBLES Not 75 t0 300 3 to 12 sampler - note size
Applicable DS Denison type sample
Coarse 19to 75 0.75t0 3 ;
FS Foil sample
GRAVEL Fine 4.75t0 19 (4)t0 0.75 RC Rock P
Coarse 2.00 to 4.75 (10) to (4) Ok core
SAND Medium 0.425 to 2.00 (40) to (10) SC Soil core
Fine 0.075 to 0.425 (200) to (40) Ss Split spoon sampler — note size
SILT/CLAY CIS;SSII:iﬁyby <0.075 < (200) sT Slotted tube
TO Thin-walled, open — note size
MODIFIERS FOR SECONDARY AND MINOR CONSTITUENTS P Thin-walled, piston — note size
Percentage — WS Wash sample
by Mass Modifier
y SOIL TESTS
Use 'and' to combine major constituents w water content
>35 (i.e., SAND and GRAVEL, SAND and CLAY) o R ——_—
>1210 35 Primary soil name prefixed with "gravelly, sandy, SILTY, » We ;.)as- 'C_ m_"
CLAYEY" as applicable LL, w liquid limit
>5t0 12 some C consolidation (oedometer) test
<5 trace CHEM chemical analysis (refer to text) :
CID consolidated isotropically drained triaxial test
clu consolidated isotropically undrained triaxial test with
PENETRATION RESISTANCE porewater pressure measurement’
Standard Penetration Resistance (SPT), N: D relative density (specific gravity, Gs)
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) R - y (Sp 9 Y.
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm DS direct shear test
(12in.). GS specific gravity
Cone Penetration Test (CPT) M sieve 'analy.3|s for particle size :
An electronic cone penetrometer with a 60° conical tip and a project end area of MH combined sieve and hydrometer (H) analysis
10 cm pushed(th;ough ground at a penet(ra)tion rate of 2 c;n/s. Measurements of MPC Modified Proctor compaction test
tip resistance (qi), porewater pressure (u) and sleeve frictions are recorded "
electronically at 25 mm penetration intervals. SPC Standard Proctor compaction test
oC organic content test
Dynamic Cone Penetration Resistance (DCPT); Ng: S0, concentration of water-soluble sulphates
The number of blows by a 63.5 kg (140 Ib) hammer dropped 760 mm (30 in.) to Uc fined ion test
drive uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for unconiinéd compression tes
a distance of 300 mm (12in.). uu unconsolidated undrained triaxial test
PH: Sampler advanced by hydraulic pressure V (FV) field vane (LV-laboratory vane test)
PM: Sampler advanced by manual pressure - -
WH: Sampler advanced by static weight of hammer v unit weight
WR: Sampler advanced by weight of sampler and rod 1. Tests which are anisotropically consolidated prior to shear are

NON-COHESIVE (COHESIONLESS) SOILS

shown as CAD, CAU.

COHESIVE SOILS

Consistency

Compactness?
Term SPT ‘N’ (blows/0.3m)"
Very Loose 0-4
Loose 41010
Compact 10 to 30
Dense 30 to 50
Very Dense >50

1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden
pressure effects.
2. Definition of compactness descriptions based on SPT ‘N’ ranges from

Terzaghi and Peck (1967) and correspond to typical average Ng, values.

Field Moisture Condition

Term Undrained Shear SPT ‘N
Strength (kPa) (blows/0.3m)
Very Soft <12 0to2
Soft 1210 25 2to4
Firm 25 to 50 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 15 to 30
Hard >200 >30

SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden pressure

effects; approximate only.

Water Content

Term Description Term Description
Dry Soil flows freely through fingers. w<PL I'Yilrar:i?nal is estimated to be drier than the Plastic
) Soils are darker than in the dry condition and Material is estimated to be close to the Plastic

Moist w~PL L

may feel cool. Limit.

As moist, but with free water forming on hands Material is estimated to be wetter than the Plastic
Wet w>PL L

when handled. Limit.

=
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LIST OF SYMBOLS

Unless otherwise stated, the symbols employed in the report are as follows:

I GENERAL

T 3.1416

In x natural logarithm of x

logo x or log X, logarithm of x to base 10
g acceleration due to gravity

t time

Il. STRESS AND STRAIN

Y shear strain

A change in, e.g. in stress: Ao

€ linear strain

&y volumetric strain

n coefficient of viscosity

v Poisson’s ratio

c total stress

o’ effective stress (6’ = 6 - u)

G'vo initial effective overburden stress
o1, o2, principal stress (major, intermediate,
o3 minor)

mean stress or octahedral stress
= (o1 + o2 + 03)/3

T shear stress

u porewater pressure

E modulus of deformation

G shear modulus of deformation

K bulk modulus of compressibility

M. SOIL PROPERTIES

(a) Index Properties
bulk density (bulk unit weight)*

pd(vd) dry density (dry unit weight)

pw(yw) density (unit weight) of water

ps(ys) density (unit weight) of solid particles

Y unit weight of submerged soil
' =v-mw)

Dr relative density (specific gravity) of solid
particles (Dr = ps / pw) (formerly Gs)

e void ratio

n porosity

S degree of saturation

*

Density symbol is p. Unit weight symbol is y
where y=pg (i.e. mass density multiplied by
acceleration due to gravity)

(@)

w

wjor LL
wp or PL
I, or PI
Ws

I

I

€max
€min

Ip

~

b)

x T < aozT

—

(©)

Cu, Su
p’

Qu

Notes: 1

Index Properties (continued)
water content

liquid limit

plastic limit

plasticity index = (w; — wp)
shrinkage limit

liquidity index = (W — wp) / Ip
consistency index = (w;—w) / I,
void ratio in loosest state

void ratio in densest state
density index = (Emax — €) / (Emax - €min)
(formerly relative density)

Hydraulic Properties
hydraulic head or potential
rate of flow

velocity of flow

hydraulic gradient

hydraulic conductivity
(coefficient of permeability)
seepage force per unit volume

Consolidation (one-dimensional)
compression index

(normally consolidated range)
recompression index
(over-consolidated range)

swelling index

secondary compression index
coefficient of volume change

coefficient of consolidation  (vertical
direction)
coefficient of consolidation (horizontal
direction)

time factor (vertical direction)
degree of consolidation
pre-consolidation stress

over-consolidation ratio = ¢’ / 6'vo

Shear Strength

peak and residual shear strength
effective angle of internal friction
angle of interface friction
coefficient of friction = tan &
effective cohesion

undrained shear strength (¢ = 0 analysis)
mean total stress (o1 + 63)/2
mean effective stress (o'1 + 0'3)/2
(o1-03)2 0r (6'1 - 6'3)/12
compressive strength (o1 - 03)
sensitivity

t=c' +o' tan ¢’
shear strength = (compressive strength)/2

January 2013
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LITHOLOGICAL AND GEOTECHNICAL ROCK DESCRIPTION

TERMINOLOGY

WEATHERINGS STATE

Fresh: no visible sign of weathering

Faintly weathered: weathering limited to the surface of major
discontinuities.

Slightly weathered: penetrative weathering developed on open
discontinuity surfaces but only slight weathering of rock material.

Moderately weathered: weathering extends throughout the rock
mass but the rock material is not friable.

Highly weathered: weathering extends throughout rock mass
and the rock material is partly friable.

Completely weathered: rock is wholly decomposed and in a
friable condition but the rock and structure are preserved.

BEDDING THICKNESS

Description Bedding Plane Spacing
Very thickly bedded Greater than 2 m
Thickly bedded 06mto2m
Medium bedded 0.2mto0.6m
Thinly bedded 60 mmto 0.2 m

Very thinly bedded
Laminated

20 mm to 60 mm
6 mm to 20 mm

Thinly laminated Less than 6 mm

JOINT OR FOLIATION SPACING

Description Spacing
Very wide Greater than 3 m
Wide Tmto3m
Moderately close 0.3mto1m

Close 50 mm to 300 mm
Very close Less than 50 mm
GRAIN SIZE

Term Size*

Very Coarse Grained Greater than 60 mm

Coarse Grained 2 mm to 60 mm

Medium Grained 60 microns to 2 mm

CORE CONDITION

Total Core Recovery (TCR)
The percentage of solid drill core recovered regardless of quality
or length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)

The percentage of solid drill core, regardless of length, recovered
at full diameter, measured relative to the length of the total core
run.

Rock Quality Designation (RQD)

The percentage of solid drill core, greater than 100 mm length,
recovered at full diameter, measured relative to the length of the
total core run. RQD varied from 0% for completely broken core
to 100% for core in solid sticks.

DISCONTINUITY DATA

Fracture Index

A count of the number of discontinuities (physical separations) in
the rock core, including both naturally occurring fractures and
mechanically induced breaks caused by drilling.

Dip with Respect to Core Axis

The angle of the discontinuity relative to the axis (length) of the
core. In a vertical borehole a discontinuity with a 90° angle is
horizontal.

Description and Notes

An abbreviation description of the discontinuities, whether
naturally occurring separations such as fractures, bedding planes
and foliation planes or mechanically induced features caused by
drilling such as ground or shattered core and mechanically
separated bedding or foliation surfaces. Additional information
concerning the nature of fracture surfaces and infillings are also

noted.

Abbreviations

JN Joint PL Planar

FLT Fault CU Curved

SH Shear UN Undulating
VN Vein IR Irregular

FR Fracture K  Slickensided
SY Stylolite PO Polished

BD Bedding SM Smooth

FO Foliation SR Slightly Rough
CO Contact RO Rough

Fine Grained 2 microns to 60 microns AXJ Axial Joint VR Very Rough
Very Fine Grained Less than 2 microns KV Karstic Void
Note: * Grains greater than 60 microns diameter are visible to the MB Mechanical Break
naked eye.
e
? Golder
Associates
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 101, TH 101A, TH 102, TH103, TH 104, TH 105 (GE76)

Ground Engineering Ltd. Apr. 9, 1976. Geotechnical Investigation 216, 218 and 220 Saskatchewan Crescent

_ g

May 2014 €"" - Golder
Project No. 11-1362-0057 139 L’ Associates
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S S LS _l_# ===
J0B NO._ — £5-033 — — — ——— — =TT T | BoreHOLE NO._ 10l ———— DATE February 10, 1976 GROUND ENGINEERING LTD. F
LOCATION__2_1_é:__2_20_3_a_8_‘<_at_c-*EWi”__C rescent _ __ __ — — —— SURFACE ELEVATION _ 15543 City Datim — — ——=— R CIVIL AND GEOTECHNICAL ENGINEERS A
o REGINA SASKATOON
__.___,._S_A.SMLQOJ\‘_,_S_G_S_‘\QLCDPEL __________ VERTICAL SCALE o= 20!
T T T | o ey e K —4;_—& _________ BOREHOLE TEST REPORT
' DRILLED BY_ - flavter rilling o, __ — — ——- e
E LOGGED BY: .~ —— — ———— — — DATE - — — — — — -
SP. COND. WATER - — — — —— — — mmhoes/cm. ot — — —°C DRILLER - — — — e —— —— ——— 7 7T 77 -—
SP. COND. MUD — — —— — —— —~ mmhoes/cm. ot — —— °C INTERPRETATION & SAMPLE DESCRIPTION BY:
SP__ 10 _ _ mv/cm. R____ __11__ __ ohms/cm. . CROUMD ENGLMEERWNGLID — —— — o e SHEAR STRENGTH K.S.F. | SHEET——— OF———
o 0O PockET PEN [ UNCONFINED XA LAB VANE
z T o 1.0 2.0 . 4.0
2 2 T -"-"ﬂ : : “A FIELD GNIT WETGHT PCF ‘
c m _ 1@
g POTENTIAL ey RESISTIVITY 5 DESCRIPTION 2efl gy g5 so s 0 195 M9 B 20
4 S 5|3 = o ETTe) Pw —— MOISTURE CONTENT % Lw ———
2 o 20 30 40 50 € 70 g0 90
= B E—— CLAY - silty, sandy | { i
— — —| bdd e ] . . | 1] EREEE
= - highly organic i 1] :_J:__
T TR becoming sandy @ 15" '1 1 1
] —t ks - pale olive, oxidized E R - =
— ___,:_:-Ba'g—‘ - massive, Fe stains i T 1] HE
— ——tp 206" —\ - boulders @ 20' ‘ ‘ ‘ -
— by = ]I: 260" SAND - coarse grained i i ] 1; L
. 7 NS, - — - well graded ! [ |
~ N/ \/ ﬁd‘:,l ;‘_-"':" | | | | |
<>/\ TILL - clayey with fine BE
/\>< — sand lenses @ 58' .
N\ /|5 — - grey ‘
RY SN = - unoxidized ' l
- A e e - pebbl
1 N/ NS pebbies 1 B ] 1
\, ><>/ o p—— - boulders A 27', 386l % ! ! '|
f—— N ' 140 1 1
i, oo, Ge'E BiSEess s s s
= NN and 72'0 m 1
NN\ d - hard ! I l|
<><> 8 - massive ]
/NN ] 1 =
NN i
VAV LE]
N7\ /]
/NN
NN\
/N /N2
N/ \/ .
VAN
NN
VWA 11 I B
NSNS ]
/>/\
N NS At
Q_OUO“;C B 100" 0" TgRAVEL - poorly graded .
O LQ 105 0" - 1" diameter maximup i
— -\ size 1
—— ————bag i n !
——— — — CLAY SHALE - grey, unoxidized | l :
— — | - hard becoming J i ]
=——rw softer with depth : i
— - massive 'l 1.
_— - non calcareous ]
———[B=9 1
= = == . J ] ] — ! -
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(I

ST

L4-3/4" diameter rotary

drill used.

$loughing between 100 &
samples taken from

5700 to $720 inclusive.

END OF HOLE
105"
Bag

160'0"
NOTES:

Do S

oy

|

JEE—
—_—
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TEST HOLE LOG
ave_February 10, 1976 HOLE NO. 101A
SHEAR STRENGTH KIPS/SQ FT
SAMPLE DATA ELEV. COLLAR B UNCONFINED [ POCKET, PEN m?ﬂ VANE
| ! P S Jr—
WEIGHT HAMMER N ELEV. GROUND ]55]_:,_3 (City Datum) i AD;'V DENS”;Y LBS/CU‘: 120
. o (| T o [ i
HeloHT DROT g CO-ORD. LOCATION ety ConTENT T
OEPTH NO UNIF —_ f o —
A e T DESCRlPTION OF MATERIAL 10 20 50 70 90%
] CLAY - silty, sandy
b - highly organic becoming
e sandy @ 15'
P - pale olive
—— - oxidized
| 10" A - massive |
4.3 = - Fe stains
—— - boulder @ 20
1 ..-':..:'_:
e 2016
e SAND - coarse grained 1
s - well graded i
e 1t I
\<>26 O T7LL - clayey
30' |s721] CL K/\ - unoxidized . h
b3 | Sy 5.2 ANy - hard & moist becoming
N/ N extremely hard & dry @ 60’ |
@4 - pebbles |
5722 NN\ P +
3 N/ - boulders encountered @ 30', @
><> 35' and c8! |
o' |s723| CL SO - massive i ~ ot
v G N\ .
14.3] Sy [19.5 KON }
572! <>< ' -
2143 bV 295
SY SN 8| ? Hsse
N/ |
| 50" | N/ N\
NN
AN\ \
> \
572 NN | +
Sy e X G m
‘ i?l-. .C_L. ><> 4 o ~t
k. 3| Sy [22.0 1 " | )
pH-3| >y 2\ oo END OF HOLE © T Mol
NOTES: 4-3/4" diameter rotary drill usedp
| |
PrOJERDPOSED HOUS ING DEVELOPMENT
GROUND ENGINEERING _ LTD- 216 - 220 SASKATCHEWAN CRESCENT
12 - S _I .-. LOCATION
GEOTECHNICAL ENGINEERS /Soil Mechanics & Foundations SASKATOON saskatchewan

6S-033-7

PLATE NO.I—————



- AL & g |

U

=
JOB NO._ _GS=033 — — | BOREHOLE No._ _102_ __ _ ___ DATE February 9, 197G GROUND ENGINEERING LTD.
LOCATION _216 - 220 Saskatchewan Crescent — — — . . _ SURFACE ELEVATION _ 1615 3 Ciry Datum _ _ _ _ _ _— CEo| VIl AND  GEOTECHNICAL ENGIE TooN
SASKATOON, Saskatchewan
———————— SEEEE e VERTICAL SCALE_1'=20" ______ __ __ __ __ __ _  —— -y
i —— s e - BOREHOLE TEST REPORT
DRILLED B8Y__Hayter Orillirg to. _ _ ___ _ _ ____——
E LOGGED BY: o — —  ——— — — — DATE - L
SP. COND. WATER - — — — — — — — mmhoes/cm.at — — _°C DRILLER - —( — - —— —— —————— — — — — — — —
SP. COND. MUD — — — — — — — —— mmhoes/cm. at — —— °C INTERPRETATION & SAMPLE DESCRIPTION BY:
SP 10 _ __ — mv/cm. R____. 10— _ __ ohms/cm. _ __GRQUNMD ENGIMEFERJNG LTD, . o —— SHEAR STRENGTH K.S.F. [SHEET——— OF - ——
3 ] POCKET PEN 8 UNCONFINED Y4 LaB VANE
Z I o 1.0 2.0 3.0 4.0
2 $ oY . T z : ' A FIELD UNIT WEIGHT PC.F l '
’— =, . .
< POTENTIAL § g s RESISTIVITY E DESCRIPTION = @ LEL 80 85 20 95 100 105 110 s 120
| 2 s n & " o "' O Pw ——— MOISTURE CONTENT % v ———
Pu‘-) 10 20 30 4]0 50 60 70 80 9.0
R Bag CLAY - pale olive &
o oxidized with Fe
:—_:::: stains becoming
s unoxidized @ 30
- T - hard
=== B3y
1 8ag
e ;
| D Bt
g — — — - Bag
S ~—
_:__:._—_'_ L —7_. g 6'o"
—— 1 Bag
ANV = == TILL - silty clay, grey
= <><\ B=g - ungxidized, massive
/\/ - - stiff & dry
< AVA Y4 = bbl
ﬂ\& NE pebbles
P NN
2 <K =
' /\/\ qu 7;7
F \\/\!/ 8 [ YAl
| — R me— —— 82'0" SAND - coarse grained to
I . NN e |88 > e
4 </ N\ , ine grained, we
e NN N, . AL qraded to poorly
- ——— QS 0
? /\/\ ' 57,0” graded
(}‘ \/\/[t=a _ =clean
pd <><> % TiLL - as above i T
< NN < I
—e N/ B L SAND - as above —
e 7/ N/ '\ — ]
== N/ \ /}—Bag TILL - clayey, grey, ' :
NN L. 1 :
S\ — - unoxidized : — .
< /\<\ < - massive, hard 1 ] I !
N/ \/|—Bag = ; | '
w} > < numerous pebbles & i 1 ] ‘ -
7 ><>< n — boulders ! j |
" = | 1 |
- /<>< B‘—"'&I I :
= N '1 mmmmam =
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BH (0

144

medium to coarse
grained

poorly graded to
medium graded,
grey, unoxidized

In

— 1- ]Solon
E=:£ SAND -
[ Pl
S -
a4 162'0"
=
: A
C
25 = 1At
Z 717079 graveL
CLAY SHALE -
FEeS R
Baq -
Lo
AsiS]
196'n""  END OF

grey, unoxidized
massive, hard
non calcareous

HOLE

1l




TEST HOLE LOG 103

oaTeFebruary 9, 1976 HOLE NO.
SHEAR STRENGTH KIPS/SO. FT
SAMPLE DATA ELEV. COLLAR W UNCONFINED O POCKET PEN. E LAB VANE
.A DlRV DéNsml! LBS‘/CU .FT —
WEIGHT HAMMER 2 | ELev.Ground 554 7 (City Datum) 80 %0 100 1o 4 120
4 i | [ -
HEIGHT DROP ; CO-ORD. LOCATION fLAsSTIC ket e iy
L o P
BE r:'s?é JU:'_'F ORY DESCRIPTION OF MATERIAL rm 10 50 70 909
eIz 6 TOPSOTL —
e CLAY - silty with some organic
' e L1 QM ——_ material P
i SAND - silty
[ Walll
i e - medium brown
10' |S750€L-MU ] - oxidized Ol
L4, 7Bag [6.9 e - non-plastic \
== - moist N
5751 0.10 = CLAY - silty and sandy bo
Bag == - olive brown becoming olive "{
' T grey @ 20' \
20' $752|CL 0. ob == - oxidized -
34.7Bag |10.8 ——J172'0" - low plastic ’
7 N/ _ B . y
S753|CL o soft & moist becoming very /
Bag 5.1 <>< soft and saturated @ 20' (; >
\/ - massive becoming laminated \
NN\ @ 20!
30' S754|CL AL _ ]
—7Bag ]—T30.04 304 0" Fe stains
TILL - silty clay
- grey
- oxidized becoming unoxidizec
@ 24!
- very soft becoming stiff &
moist @ 25' & very stiff
@ 30!
- pebbles
NOTES: Hole terminated @ 30'0"
6!' diameter continuous flight
auger used. Water seepage.
PROJPROPOSED HOUSING DEVELOPMENT
GROUND ENGINEERING LTD- 216 - 220 SASKATCHEWAN CRESCENT
LOCATION
GEOTECHNICAL ENGINEERS/SOII Mechanics & Foundations SASKATOON, Saskatchewan

1



February 9, 1976

TEST HOLE LOG

HOLE NO. 104

GEOTECHNICAL ENGINEERS /Soil Mechanics & Foundations

DATE
SHEAR STRENGTH KIPS/SQ FT
SAMPLE DATA ELEV. COLLAR @ UNCONFINED O POCKET PEN 1 LAB. VANE
WEIGHT HAMMER 6‘ ELEV. GROUND ]553.2 (City Datum) 80 ADQZYDENSTY LBS’CU”’;" 120
o oy 89 g ¢ P 1T
HEIGHT DROP ; co.oro. LocaTIoN 61\ & 6'S of NE lot corner |"har ConTENT S
| o e
pePTh| NO_ | UNE_| nE DESCRIPTION OF MATERIAL 'Y s so 70 0%
FERA |11 TOPSOIL |
$755 e CLAY - silty and sandy with sand
Bag —— seams Q@
7 - olive brown \
. =5 - oxidized \
h;02§756 Exied - dry becoming moist then %
e F——] soft & saturated @ 15' \
5757 = - massive \
Bag ] - Fe stains C{
. oty \
20" |S758 TeEg &
i 1Al —-r
33.2§ag :33T:2] 0" —SAND - medium to coarse grained ?
B759 o~ 23'0" - poorly to medium graded |3
) N/N - pale olive i
$760|CL /\/ - wet ,
Bag 7.0 ><\ I
30! 576] CL N /(30|0|| TILL - clayey If!'
23.2[Bag 8.4 - grey
- unoxidized
- soft & wet becoming firm
¢ moist @ 30'
- pebbles
NOTES: Hole terminated @ 30'0"
6'' diameter continuous flight
auger used.
Water seepage @ 14'
Water level @ 17'
PROMEEIPOSED HOUSING PROJECT
GROUND ENGINEERING  LTD- 216 - 220 SASKATCHEWAN CRESCENT

LOCATION

SASKATOON, SASKATCHEWAN

1



TEST HOLE LOG o

baTe_February 9, 1976 S OLE NG
SHEAR STRENGTH KIPS/50. FT

B UNCONFINED POCKET PEN. I LAB. VANE
o ik i il

SAMPLE DATA ELEV. COLLAR | 2 c
A DRY DENSITY LBS/CU FT
WEIGHT HAMMER 2 | eLev.crounD 1556.3 (City Datum) 0 | %0 4 0y Mo '
g PLASTIC WATER LIQuUID
HEIGHT DROP G CO-ORD. LOCATION LIMIT CONTENT LIMIT
L o o
ocern|_no | uwe DESCRIPTION OF MATERIAL W s 70 0%
ALl 1101t TOPSOIL /—
S762LL-ML ek CLAY - silty with some organic -
Bag | 4.8 e material ?
X - pale olive becoming olive \
s @ 10! \
10' |S763 0. 10 == - oxidized G
L6 . 3|Bag S UR<j11'o” 22 RS ‘
- dr |
S764| CL 924 Lo ;
- massive
=, [0.09)> \ ]
Bag 5. 4 0 09/\< - frost to 3' g Jﬁ E
ST % ,
SY P4 TILL - silty clay !
20' |S766|CL 2 4] - grey-brown becoming grey o > &
36.3Bag |20.0 "N/ and unoxidized @ 20' é
5767 :<>( - low plastic 1
Sy Lo ig - very stiff & moist becoming -
S768|CL hard & dry @ 20' (Floral)
Sy [20.4 - massive
- few pebbles
- Fe stains

- boulders @ 25'

NOTES: Hole terminated @ 25'0"

6'' diameter continuous flight

auger used.
Water level @ 19!

|
PROJEELLOSED HOUSING PROJECT

GROUND ENG'NEEF“NG LD 216 - 220 SASKATCHEWAN CRESCEMT

. LOCATION
GEOTECHNICAL ENGINEERS/Soil Mechanics & Foundations SASKATOON, Saskatchewan




APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 201, TH 202, TH203, TH 204 (GE77)

Ground Engineering Ltd. July 4, 1977. Geotechnical Site Investigation Proposed Housing Complex,
Saskatchewan Crescent

g

May 2014 (A Golder
Project No. 11-1362-0057 148 L’ Associates



TEST HOLE LOG
oare. 11/06/07 HoLe no. 201
SAMPLE DATA ELEV. COLLAR ] g;caﬁ;TM}?Eu:c?cvzﬁv:s !_TG LAB VANE
L 1 | i s !
. A DAY DENSITY LBSI cu T :
WEIGHT HAMMER 3 | ELEV. GROUND 1553.4 City Datum o P 155 S0 .. 58
2 R I gt L (N, [ e I
HEIGHT DROP ; CO-ORD. LOCATION P e Haul®
L fe—
peprn|_No_| uwr | % DESCRIPTION OF MATERIAL e T it
Rio TOPSOIL - clay, silty, organic
5k2 ey 26 P
Bag s CLAY - Jow plasticity /
F——| - very silty, organic to 10' /
| 51843 —— - stratified, laminated d
48 | Bag == - moist,firm, becoming stiff |
] - light olive brown to olive |
Shh Extr grey, oxidized (}J
Bag =
ST |
10 | sk5 F— #‘5\
43 | Bag = \
== “
sh6 25 S . 1o
Bags T Qr
Sh7 + 1.’3? SILT - trace of sand N
_I_ - - \.I
15 | su8 T'I'TT we]ll g:‘?ded fine sand layeq
38 [ 8 4] Lol ‘
J F ot - poorly graded fine, silty :
sh9 rTTT-l- gravel layer 19-20%' g}
Bag i."'.,.'r.r - olive grey, oxidized
Ji%{: - wet, soft, stratified ;’/
LAY - sloughin '
20 | 550 o SRR d
33 | Bag I 2016 ll
NS TILL - clay, silty, fine gravel
S5] \Z"\ ~ dark olive grey, oxidized $
Bag \Xj becoming very dark grey, |
N/ unoxidized at 23' '
25 | S52 ><> - wet, firm, becoming moist, {)
28 | Bag N\ hard |
'\ /] - massive
S53 ><> - shale fragments, Fe stains e?
Bag NS\ |
N ‘
30 | s54 PO o
23 | Bag YA |
/>/~ \
S55 >\>: ?
Bag N\ 4
PN ‘
A
35 | S56 P S é
18 | Bag T———— END OF HOLE |
NOTES: - Mobile Model B52 continugus
flight auger used, 6"
diameter
- sloughipa at 16"
PROJECT pROPOSED HOUSING PROJECT
D ENGINEERING 222 - 224 SASKATCHEWAN CRESCENT
B N e T oy o B TR TR EAS S P AR LOCATION '
ERS i i yndati
GEOTECHNICAL ENGINEERS/Soil Mechanics & If&gn ations SASKATOON, SASKATCHEWAN

... GS-033-18



77/06/07

DATE

TEST HOLE LOG

HOLE NO.

202

SHEAR STRENG & KIPS/SQ FT
SAMPLE DATA ELEV. COLLAR B UNCONFINED O POCKET PEN ©1AB VANE
. IA DRY DéNSiﬁ. A CU FT <
WEIGHT HAMMER 6’ ELEV. GROUND ]554.8 C|ty Datum 80 | %0 00 | 10 112'0
m
HEIGHT DROP g CO.ORD. LOCATION v NALER o
DEPTH ] ©
R Tyfs S"g‘ DESCRIPTION OF MATERIAL o 20 50 70 90%
T
fos TOPSOIL - clay, silty, organic
3
S57 i.;,_._._ 2160 P—
Bag e CLAY - very silty, low plasticity /
5 |558 ] - light olive brown to "
50 |Ba B olive, oxidized \
9 iy - stratified, laminated, \
[ soft, moist \
S59 | 6 =5 - organic to 10! #-_,.
10 =
b5 Tty |
_:_: [Wall] I
VAR
<‘>_/ TILL - clay, silty, frequent fine l
15 |. N gravel, low plasticity | e
Lo ;so <>‘< - olive brown to dark olive ¥ B 4&
/N grey, oxidized, becoming |
><> very dark grey, unoxidized #
561 K at 23" T
Bag SN\ - massive, moist, stiff
20 562 |Bag_ ><> becoming very stiff (5 A
35 863 |[Sy AN - Fe stains, shale fragments T
o] below 23! l
_;::_AES'. - layer of fine, brown gravel|, | |
L/ \ sandy 21'-23', saturated, |
N/ sloughing
25 S6h YOH AL
NN 7 >
30 Bag | N\ /
% 4
b ‘/
S65 IS
Bag L/ \
'\ /N
30 Y Y 30'0"
25 END OF HOLE
NOTES: - Mobile Model B52 Continyous
Flight Auger used, 6'' dilameter
- sloughing 21-23', water
level at 18' 2 hours
after completion
PROJECT  pROPOSED HOUSING PROJECT
| :
GHUUT\D ENENEEH”\‘ _LTD 1592 - 22l SASKATCHEWAN CRESCENT
i kg2 < ] S e o - i A CoCATION —
GEDTECHNECAL ENG!NEEHS/SOH Mechanlcs & Ff]os.i)ndatlons SASKATOON, SASKATCHEWAN

[8-N22<19



TEST HOLE LOG
pate. 11/06/07 ) HOLE No.___203
SAMPLE DATA ELEV. COLLAR L] g;ch::#Zt; Ht:\‘T (,P'O:COl: PF’E":;}‘:‘[’ LAB ‘v;Nc
. A DAY DENSITY L4S CU FT .
WEIGHT HAMMER N ELEV. GROUND ]557,}-{- City Datum 0 30 100 10 120
& Y O S| e Tl | 7 L
2 | co-oro. LocaTion Gams .
| o o
e r:ge UnN:F s DESCRIPTION OF MATERIAL [10 30 50 70 909
TOPSOIL - clay, silty, organic
S6h :
"5 210" Y
2 CLAY - very silty, low plasticity, f
5 1565 organic é
52 - stratified, dry, stiff |
L = 6'6”7 - dark greyish brown, oxidized é
TILL - clay, silty, low plasticity| |
D> frequent fine gravel |
10 567 \>< - massive, nuggetty to 9' [)
L7 N\ 1110 - dark greyish brown, oxidized 1
NN becoming very dark grey,
568 A unoxidized at 11 q
N\ / - dry, stiff
NN - shale stones from 11', Fe \
15 569 <>< stains, gypsum b
7 /\/ '
>
P70 N
/\/ i
NN |
20 571 A oo 5
37 Z?
END OF HOLE
NOTES: - Mobile Model B52 continuous
flight auger used, 6"
diameter
~ hole dry
PROJECT PROPOSED HOUSING PROJECT
GF*DUND ENG5NEEF‘§NG LTD- 52 - 221 SASKATCHEWAN CRESCENT
A 3 P e e R AR A A G e LOCATION ’
GEDTECHN!CAL ENG!N"EF!S/SOlI Mechanlcs & fgixndatlons SASKATOON, SASKATCHEWAN

£5-033-20



TEST HOLE LOG
oate. 17/06/07 HoLE No.____ 204
ShEAR SIAERGTH KIPS SO FT
SAMPLE DATA ELEV. COLLAR B UNCONFINED O POCKET PEN % LAS VANE
02|05!1a| 14 ¢ 18
A DRY DENSITY LBS CU FT
WEIGHT HAMMER 6’ ELEV. GROUND ]553.5 City Datum 0 a0 100 110 120
o AR U1 s VA O (R AR s
Mhans  ema
" f 0 ——————
L e o DESCRIPTION OF MATERIAL o 30 so 70 0@
110" TOPSOIL - clay, organic
876 CLAY - very silty, moist ?
- sand layer at 13'; silty
- water bearing sand layer
5 K877 @ 18', sloughing h
Lg - olive grey, oxidized \
\
578 ?
!
10579 ¢
Il
A
80 o
|
|
15 581 o
39 \
\
S82 %)
a— ' ’
] 'l 9 ] OII If
583 :
20— TILL - clayey, silty, low plasticifty é
3h fre I
quent gravel.
- 19 - 213' gravel, fine,
silty, water bearing I
- very dark grey, unoxidized
ot leal | - moist, stiff, massive
29 /
/
s85 (é
\
1
30 1586 30'0" o
2l END OF HOLE A
NOTES: - Mobile Model B52 Continuqus
flight auger used, 6"
diameter
- sloughing to 17%, water
level at 16' on completidn
PROJECY PROPOSED HOUSING PROJECT
GROUND ENGINEERING  LTD" | 222-224 SASKATCHEWAN CRESCENT
= . e e i e s R TR T oaTToN -
GEDTECHNICAL ENG!NEERS/SOH Mechanics & F105J2ndat|ons SASKATOON, Saskatchewan

GS-033-21



APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 301 (PMEL81)

P. Machibroda Engineering Ltd. June 17, 1981. Geotechnical Investigation Proposed Apartment Building
Saskatchewan Crescent, Saskatoon, Saskatchewan

May 2014 (A Golder
Project No. 11-1362-0057 153 L’ Associates



TEST HOLE 301

_ELEV. 4769 m

w

chT\r DATULM)

FILL, cunvey, sicTy,
GRAVEL,BROWN, MOIST, |
ORGANIES THROUGHOUT

TOPSOIL ,REWORKED,

ORGANICE, CLAYEY,

SANDY, MOIST, BLACK, ,
. WOOD FRAGMENTS

METALS

CLAJY, moisT, sTIFF,

LOW PLASTIC , LIGHT

| GLACIAL. TILL,

BROWN, TRACES OF
\ SIT

CLAYEY, SILTY , SANDY ,
GAAVEL SIZES, MOIST,
VERY STIFF, LOW PLASTIC,
MOTTED BROWN , OXIDE-
STAINS

~HARD AND FRACTURE.D g
AELOW 3.0 m

~ CcoBBlES . @3 4m

— SAND LENSE @ 3.9m

-GREY BELOW 5,2 m

=~ SAND LENSE @ 6.1 ™

-GYPSUM CRYSTALS
BELOW T.3 ™

~CORBLES @& 9.2 m

LEGEND:

/ /Y
i

A

TOPSORL. GRAVEL SAND SILT CLAY GLACIAL

TILL

COMBINATION OF ABOVE SHOWN WITH PREDOMINANT SOIL

§ TYPEIN

HEAVY LINE AND MODIFYING SOIL TYPE IN LIGHT LINE. i

DRY DENSITY (kg/m?)
WATER CONTENT (PERCENT OF DRY SOIL WT)

.. LIQUID LIMIT
.. PLASTIC LIMIT

UNCONFINED COMPRESSIVE STRENGTH (k Pa)

... SULPHATE CONTENT (PERCENT OF DRY SOIL)
.. TRACE

SULPHATE CONTENT WATER SAMPLE (PPM)
RECORDED WATER LEVEL
NUMBER OF BLOWS TO ADVANCE A §1 mm O.D. SPLIT £
SAMPLER 30 cm INTO THE SOIL USING A 63.5 kg 4
HAMMER DROPPING FREELY A DISTANCE OF 76 cmf
(475 J PER BLOW).

LIMITATIONS:

IS A SUMMARY OF FIELD CONDITIONS ENCOUN-
TERED AT A SPECIFIC TEST HOLE LOCATION AT
THE TIME OF TEST DRILLUNG. SUBSURFACE CON-
DTIONS MAY VARY AT OTHER LOCATIONS OF THIS
SITE AND, IN TIME, MAY CHANGE AT THE SPECIFIC
LOCATION OF ANY TEST HOLE.

THE FIELD DRILL LOG

P. MACHIBRODA ENGINEERING LTD.

n

n ‘ 2331 MILLAR AVENUE
SASKATOON, SASK.

CONSULTING
ENGINEERS

FIELD DRILL LOGS
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED APARTMENT BUILDING
SASKATOON , SASKATCHEWAN

LOCATION:
200 BLOCK SASKATCHEWAN CRES,
SASKATOON , SASKATCHEWAN

SCALE:

{: 50 DRAWING NUMBER:

DATE: JUNE 17 198y | S81-335-2



APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 101, TH102, TH 103, TH 104, TH 105, TH 106, TH 107, P201, P202
(CLIF83)

Clifton Associates Ltd. Aug. 17, 1983. Geotechnical Studies Proposed Park Terrace Condominiums 222
Saskatchewan Crescent East Saskatoon, SK.

g

May 2014 € D) Golder
Project No. 11-1362-0057 155 L’ Associates



TEST HOLE LOG

DATE 83/07/28 GROUND ELEV. 486.36 m (Geodetic) lo l
oLl et 22 oonion 1esTHOLE NO. 101
. SHEAR STRENGTH - kPa
LOGGED BY Llave Williamson I;JNCsoDNF.l [E?opoclxn:;g. I'&u'z:&av?m
1 1 i .
DEPTH 2 P CONTENT g
z Tumm
m  |symMBOL DESCRIPTION OF MATERIALS S| usc | - =5 ey
5 10 30 50 70 $0%
CLAY - silty
- some sand
- olive (5y5/3), oxidized
- very motst, soft
- disturbed (Fill) ez 30 o
- organic :\N N | -
T = L]
L]
|
1.5 m = a&
CLAY - medium to highly plastic, silty L O] ‘3
- olive (6:01/3), ortiinud
» 2 B — very moist, Jiim b OSON
- - salt stains
-"/ A 2.2 m T medium plastic silty elay matric ‘r‘;‘\ | '-:F 0]
> > - olive (5y5/3), oxidized, very grey (5y3/1), (? o
9 unoxidized below 3.6 m 1
_’>\ d - very moist, firm to stiff 1|
¥ - Fe stains o
= 3 NN - highly plastic disturbed clay Lamination (D =
4 from 2,25 to 2.3 m }
>>>\/ - saturated coarse gravel layer at 5.7 m \ S @ ]
XS 3 0 o] | |
§> /< :\\ 5 o)
9 3')
-4 XA \ D 2
5% N | 4 lE
-
NN P a o
NN d
NN !
NANAY I
SNANA
NN |
L 5 ~4 /NN |
[ 7
A O
NN \
INAN
NN
NN
-:55‘)?".!@.-" 5.7 m f
= 6 = 6.0m E,0.H.
NOTES:
1). Drilled using 125 nm diameter solid stem
£ N augers.
2). Piezometer installed.
1300 1500 170 1900 210
ADRY DENSITY - kg/m?

CI If 1, on A SSO Ci C” es Lt d ] PROJECT __DARK TERRACE CONDOMTNIUMS

LOCATION Saskatoon, Saskatchewan
CONSULTING GEOTECHNICAL ENGINEERS 1re
REGINA SASKATOON  [PROJECT NO. PAGE NO.
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TEST HOLE LOG

DATE
DRILL

RA/N7 /28

Brat 22

LOGGED BY Dave Williamson

GROUND ELEV. 485,57 1 (Geodetic)
LOCATION

TesT HOLE NO. _ 102

SHEAR STRENGTH - kPa

B UNCONF. ([JPOCKETPEN. 1 LAB VANE
| S0 | 90 | 50 4 200 .

DEPTH
m

SYMBOL DESCRIPTION OF MATERIALS

PlI:IAS'l iC WATER "
MIT CONIEN

HIQUID

umir
e, 2

L

10 30 50 70

SAMPLE

7
90%

CLAY -

R
(S}
33

TTLL -

T0.°50IL

silty

black (10YR2/1)

very moist, very soft
organics

disturbed (Fill)

stlty, sandy clay matrix
olive grey (5y4/2), oxtdized
very moist, Fe stains

1.6 m

CTLAY -

- olive (5y5/3), oxidized

highty plastic

very moist, firm
Llaminated, slickensided
trace organics

TILL ~

6.0 m E.OH.

NOTES:

- dark greyish brown (2.5y4/2), oxidized

1), Drilled using 125 mm diameter solid stem
continuous flight augers.

2). Bore hole sloughed to 5.1 m and water level
measured 3.6 m, 3.5 hours after completion.

3). Piezometer installed.

madium plastie, silty clay matrix

becoming dark grey (S5y4/1), unowidized
below 3.1 m

stiff becoming very stiff and brittle
below 3.1 m

saturated sandy silt layer from 3.9 to
4.2 m

et gy o

1300 1500 1700 1900

A DRY DENSITY - kg/m?

2100

Clifton

TARK_TERRACE CONDOMINIUMS

Associates Lid. [PreEc

CONSULTING
REGINA

Saskatoon, Saskatchewan

LOCATION
GEQOTECHNICAL ENGINEERS

5145 PAGE NO.

SASKATOON PROJECT NO.
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TEST HOLE LOG

DATE

83/07/28

DRILL

Brat 22

LOGGED BY

Dave Williamson

GROUND ELEV. 484.84 m (Geodetic)

LOCATION

1esT HOLE NO. 103

SHEAR STRENGTH - kPa
[ POCKETPEN. |5 LAB VANE

0] 20

B UNCONF.
[ . I8 |

DEPTH
m

SYmeoOL

DESCRIPTION OF MATERIALS

usc

SAMPLE

tiquio
umMn
~

PLASTIC WATER
LMIT CONIENT
I O
— o
10 30 50 10

7
0%

CrAY -

silty

olive gray (5y5/2), owidized
very moist, soft

organics

disturbed (Fill)

medium plastic

stlty

olive (5y5/3), oxidized
moist, firm

laminated, Fe stains

low plastie, sandy silty clay matriz
light olive brown (2.545/4), oxidized

damp, stiff
heavy Fe stains

SAND =

fine grained, silty, occasional pebbles
yellowish brown (10YR5/6), oxidized
Fe stains

~

TILL -

LANINSNSNSN
ANINS
b

INSNSN
IS

E,0.H.

6.0m

NOTES:

1). Dri
con

medium plastie, sandy clay matrix

olive grey (5yd/2), oxidized becoming
very dark grey (5y3/1), unoxidized below
4.0m

heavy Fe stains

saturated sand seams below 5.25 m

1led using 125 nm diameter solid stem
tinuous flight augers.

=g

0 Y I8 PR ; (.

1500 1700 1900 2100

A DRY DENSITY - kg/m?

Clifton Associates Ltd. |
LOCATION
CONSULTING GEQOTECHNICAL ENGINEERS
PROJECT NO.

REGINA

SASKATOON

PARK TERRACE CONDOMINIUMS

Saskatoon, Saskatchewan

5145

PAGE NO.
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TEST HOLE LOG

DATE 83/07/28 GROUND ELEV. 463,62 (Geodetic)
st 22 1esT HOLE NO. _104
DRILL LOCATION
S SHEAR STRENGTH - kPa
LOGGED By _Jave Witliamson | ;mc-"c‘»:‘nr.1 groclxsrrg«. Iyzh.«uuyfns
L L
- ST [mE e o
a M
m . [sYMBOL DESCRIPTION OF MATERIALS 2 | usC
3 10 0 50 7 50%
4 0.05 m\ﬂSP!MLT_, TOPSOIL, AND GRAVEL
- FILL
=10.6 m o
CLAY - medium plastic, silty, Laminated h
- olive (§y5/3), oxidized /
1.0 m—_ - very moist, doft to firm, e and salt stains =
TILL - medium plustic, siliy ey matriz /
- olive (5y5/3), vxidised !
- moist, firm D
- heavy Fe stains |
- salts \
- fine grained, silty \\
- olive yellow (2.5y6/6}, oxidized o
- moist '
- Pa stains |
- medium plastic, stilty clay matriz I
 olive brown (2.5yd/4), oxidized, becoming
dark grey (5y4/1), unoxidized below 3.75 m
- moigt, stiff
_ becomes stiffer with depth
|
D
[0}
D
Ry 6 INL
6.0 m E.O.H,
NOTES:
1). Drilled using 125 mm diameter continuous flight
- — augers.
- -
1300 1500 1700 1500 2100
A DRY DENSITY - kg/m?

PARK TERRACE CONDOMINIUMS

Clifton Associates Ltd. |

LOCATION
CONSULTING GEOTECHNICAL ENGINEERS 5145
REGINA SASKATOON PROJECT NO. PAGE NO.

Saskatoon, Saskatchewan
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TEST HOLE LOG

DATE 83/07/28 GROUND ELEV. 480.82 m (Geodetic) 105
DRILL _Brat 22 LOCATION TEST HOLE NO.
SHEAR STRENGTH - kPa M
. . M UNCONF. O POCKET PEN, LAB VANE
LOGGED BY _pave Williamson [ 80 | 190 gy 50 ) O
AN
DEF |symsoL|  DESCRIPTION OF MATERIALS ‘g use | j— 5 i
10 0 50 70 90%
u 1{; ;#1 SILT - with organics
t ) — black (10YR2/1), oxidized
I+ 11} - moist, firm
T - wood c¢hips
& 4] - disturbed (Fill) q
]

e

I

L
T o+ F = 7
o G B
——r—t

CLAY - mediwm plastic, stlty
- dark greyish browm (2.5y4/2), oxidized

- very moist, firm

- laminated

- Fe stains

- trace organics

- with silt and sand below 3.2 m

~o-|--—"0-~

TILL - mediuwm plastic silty elay matrix
1ight olive brown (2.5y5/4), owidized
- moist, firm becoming stiffer with depth \

- Fe stains 1

SAND - medium grained, silty
- dark yellowish brown (10YR4/4), owidized ’
- moist L

- heavy Fe stains
- oceastonal till lumps

TILL - medium plastic silty clay matrix
- olive brown (2.5y4/4), oxidized, becoming
dark olive grey (5y3/2), unoxidized below

6.3 m

- damp, very stiff
- brittle
heavy Fe stains

O d e e em = d() = —=— ==}

“17.5m E.O0.H.

NOTES:

8 1), Drilled using 135 mm diamcter solid stem
continuous flight augers.

4300 | 4500 ! 4700 ) 4900 | 2100
ADRY DENSITY - kg/m?

PARK TERRACE CONDOMINIUMS

Clifton Associates Lid. |

LOCATION
CONSULTING GEOTECHNICAL ENGINEERS i

REGINA SASKATOON PROJECT NO. PAGE NO.

Saskatoon, Saskatchewan
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TEST HOLE LOG

DATE __83/07/28 GROUND ELEV.

481.95 m (Geodetic)

DRILL _Brat

22 LOCATION

1esT HOLE NO. _ 106

SHEAR STRENGTH - kPa
M UNCONF, [ POCKETPEN, I LAB VANE

1). Drilled using 125 mm diameter continuous
flight, solid stem augers.

Dave Williamson
LOGGED By Z4ve trottamson | 50 | 100 | 150 | 200"
DEPTH z PO cOnTENT o
a ) U
m  [symBoL DESCRIPTION OF MATERIALS 3| UsC |} O >
5 10 30 50 70 $0%
CLAY - silty, with organtcs
- black (10YR2/1), oxidized
- moist
- disturbed (Fill)
5 O
5 1
F— |
l E T
£ |
|
1.4 m 6]
PILL - medium plastic silty sandy clay matrix JI
- light olive browm (2.5y5/4), oxidized
B - becoming olive brown (2.5y4/4), with depth /
2 A < - moist i
NS - stiff to very stiff 0]
2><>< - brittle |
N\ - heavy Fe stuins
KX % ,l
'\ /\ /]
//\_/\ I
= 3 - \< ,O
\)/\X |
A
XS |
2/ NN »
NN
NN
- 4 4NN\
NN\
<\,/\/
N\
SN b
4.5 m E.O.H.
B 5 = NOTES:

1300 1500 1700 1900 2400
A DRY DENSITY - kg/m?

CI ifton Associaies Ltd . PROJECT PARK TERRACE CONDOMINIUMS

CONSULTING GEOTECHNICAL E

LOCATION Saskatoon, Saskatchewan

NGINEERS

REGINA SASKATOON |PROJECTNO. __ 5170 PAGE NO.
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TEST HOLE LOG

497,254 m (Geodetic)

DATE __83/07/26 GROUND ELEV. 107
DRILL Brat 22 LOCAIION TEST HOLE NO. AV 8
SHEAR STRENGTH - kPa H
LOGGED BY Dave Williamson W UNCONF. [0 POCKETPEN. LAB YANE
— L 30 | ¥ Mg W0
e MG 2
& i
m . [sYMBOL DESCRIPTION OF MATERIALS = | Usc
3 10 30 50 70 90%
—mo.l m— TOPSOIL ,—
s B . .
et et SILT - with silty clay lumps and fine sand
Fattt) _ dark brown (10YR3/3), owidized, becoming
et ¥ light grey (2.5y7/2) below 0.8 m
1-1‘1‘1.1'1'1-- - heavy organics to 0.8 m C'
-1 _1':1:711'1 - damp
1‘1_1’1_1'*1'1
fff‘rTT‘l‘“
ottt
ek P
RGN
tot t, 1
ottt
- 2 —?ITITIT:
TfTTT_fT‘l o
Tty
:1‘:1':1’1_1
NS
1
B 3 _r:f:f:?: o)
1‘1_1‘1_1‘1_1'1
ot Tt
[ 111, /
t.t,1 1 !
T?T?T*‘f“ I
t tot 0}
G |
3.9 m |
SAND - fine grained, silty |
- light yellowish brown (2.5y6/4), oxtdized |
- Q
N
4.8 m Nl
CLAY - highly plastic
- olive (5y4/3), oxidized \C
- motgt, stiff
- laminated
- organic odour
- Fe stains
|
o)
6.0 m E,O0.H.
HOTES:
7). Drilled using 125 mm diameter, continuous
flight, solid stem augers.
1300 4500 1700 1900 2100
ADRY DENSITY - kg/m?

REGINA

CONSULTING GEOTECHNICAL ENGINEERS

Cllﬂon Assoc'aies Ltd PROJECT __ PARK TERRACE CONDOMINIUMS

LOCATION _Suskatoon, Saska tehewan

SASKATOON PROJECT NO.

5145  PAGENO.
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PIEZOMETER CONSTRUCTION DETAILS

DEPTH

PIEZOMETER SOIL

DETAIL

SYMBOL

DESCRIPTION

PIEZOMETER NO._P101
101

ELEV.
m TEST HOLE NO.

LOCATION

486 .44

3) ¢ CLAY - fill
- stlty

486.30
TOP PIPE ELEV.  486.44

GROUND ELEV. 488,36

BASE SCREEN ELEV. 483.09

PIPE TYPE 88 mm PVC Schedule
8

SCREEN_ 91 mm PVC Johnson

10 slot

1 cray -
highly

medium to

plastic

TEST HOLE DIA. 125 mm

INST. DATE _ July 28, 1983

TECHNICIAN D+ W. Williamson

TILL -

oxidized

- unoxidized

483, 9( CONTRACTOR Anderson Drilling

priLL Brat 22 Continuous Flight

WATER LEVELS

DATE TIME DEPTH-m ELEV.-m

483.26] uPON COMPLETION

§3/07/38] 1645 |

ADDITIONAL READINGS

83/08/02| 09156 | 2.04 484.40

83/08/09] 1356 | 2.13 484,51

REMARKS Construction Materials

1. Auger Cuttings

2, 12-20 Silica Sand

3. Bentonite Pellets

GRAVEL

4. Auger Cuttings

480. 36

ALl elevations referenced to

Geodetic Datum.

DRAWN BY APPROVED BY

GJB

Clifton Associates Ltd.

CONSULTING GEOTECHNICAL ENGINEERS
REGINA SASKATOON

CLIENT Starport Investments Ltd.

PROJECT Park Terrace Condominiums
Saskatoon, Saskatchewan

LOCATION

5145

DATE 83/08/09 PROJECT NO.
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PIEZOMETER CONSTRUCTION DETAILS

oeei|  PIEZOMETER  [svmsor SOIL ELev | PIEZOMETER NO._P102
m DETAIL DESCRIPTION m TEST HOLE NO. 102
- 486.28
LOCATION
) \' : 485,54
; T — . .
[©) FLra CLAY j ﬁ%i ToP PIPE ELEV,_ 200:28 M
11'j Y GROUND ELEV. 200:07 M
£$ TOPSOIL BASE SCREEN. ELEV, 20099 M
A5 PIPE TYpE _ 58 mm PVC Schedule
= 1 P TILL 80
N/ N SCREEN 21 mm PVC Johnson
Y V4 70 siot
—— CLAY - highly TEST HOLE DIA.,_229 I
L 9 ] ] plastic INST. DATE _JUlY 23{,1?83
= TECHNICIAN 2= ¥. Willramson
=] CONTRACTOR Anderson Drilling
><> TILL - oxidized pRILL Brat 29 Continuous FLight
@ N\ WATER LEVELS
L 3 - (\/ DATE TIME DEPTH-m ELEV.-m
-\-"/’;:t o UPON COMPLETION
/N / - unowidize 83/07/28] 1800] 3.37 1482.91
><> ADDITIONAL READINGS
(\./ d (1 83/08/02 0920 3.60 482.68
L 4 - KR = Sdiay il 83/08/09] 1350| 3.63 |482.66
;\4./ from 3.9
><> to 4.2 m 481. 20
NN
L 5 - N/ - -
N/ N REMARKS _Construction Materials
4 480.34 _1. _Auger Cuttings
N\ 2, 12-20 Silica Sand
@ ><> 3. Bentonite Pellets
L 6 < 280. 24 4., Auger Cutiings
ALl elevations referenced to
Geodetie Datum
DRAWN BY APPROVED BY
GJB

Clifton Associates Lid.

CONSULTING GEOTECHNICAL ENGINEERS
REGINA SASKATOON

CLIENT Starport Investments Ltd.

PROJECT Park Terrace Condominiums

LOCATION Saskatoon, Saskatchewan

DATE 83/08/09

PROJECT NO. 5146
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PIEZOMETER CONSTRUCTION DETAILS

DEPTH

PIEZOMETER

SOIL
DESCRIPTION

SYMBOL

DETAIL

m

ELEV.

PIEZOMETER NO.__P202

TEST HOLE NO.

..10_

- 12 -

AL

-14

-16-

483.2

482.2

481.2

496.073

LOCATION

TOP PIPE ELEV,  296.05 m

GROUND ELEV._  496.10 m

BASE SCREEN ELEV. £82.20 1

PIPE TYPE 51 mm PVC Schedule 80

SCREEN__o1 mm PYC slotted with

eircular saw

TEST HOLE DIA, 410 mm

INST. DATE July 22, 1983

TECHNICIAN _ Gerry J. Berube

CONTRACTOR

DRILL

WATER LEVELS
DATE TIME DEPTH-m ELEV-m

UPON COMPLETION

ADDITIONAL READINGS

83/07/24 1026 | 11,61 484,42

83/08/04 1605 | 11.83 |484.20

REMARKS

Construction Materials

1. Natural slough

. Concrete sand

P4
3, Bentonite pellets
4, Sand bentonite (10%

6 Bentonite) mixture

5. Cuttings

Water depths referenced to top

of pipe.

Sereen wrapped with filter

cloth.

DRAWN BYp APPROVED BY

Clifton Associates Ltd.

CONSULTING GEOTECHNICAL ENGINEERS
REGINA SASKATOON

CLIENT

Starport Investments Ltd.

PROJECT

PARK TERRACE CONDOMINIUMS

LOCATION

Saskatoon, Saskatchewan

DATE

83/07/25 PROJECT NO. S145
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PIEZOMETER CONSTRUCTION DETAILS

SOIL
DESCRIPTION

DEPTH PIEZOMETER |smson.
m DETAIL

ELEv.| PIEZOMETER NO._P201
m | TEST HOLE NO.

LOCATION 237 -~ 11th Street East

.10_

T—®

- 12 -

®

UL

..14_.

®

.16_

497,21

TOP PIPE ELEV. 497.21 m
GROUND ELEV. 497.27 m
BASE SCREEN ELEV. 483.79 m

PIPE TYPE &1 mm PVC Schedule 80 |

SCREEN_S51 mm PVC slotted with
cilreular saw

TEST HOLE DIA._ 410 nmm

INST. DATE _ July 22, 1983
TECHNICIAN __Gerry Berube

CONTRACTOR

DRILL

WATER LEVELS
DATE TIME DEPTH-m ELEV.-m

UPON COMPLETION

l I |

ADDITIONAL READINGS
83/07/26| 1020
83/08/09| 1610

485,58
485.66

11,63
11.65

REMARKS ! ’
Construction Materials

1. Natural slough
2. Conerete Sand
3. Be ’ ts

484,81 —4- Sand Bentonite (10%
Bentonite) mixture
5. Cuttings

483.79

Water depths referenced to top
of pipe.

484,37

Sereen wrapped with filter
cloth.

DRAWN BY APPROVED BY

GJB

Clifton Associates Ltd.

CONSULTING GEOTECHNICAL ENGINEERS
REGINA SASKATOON

CLIENT Starport Investments Ltd.
PARK TERRACE CONDOMINIUMS

LOCATION Sgakatoon, Saskatehewan
DATE 83/07/25 PROJECT NO. 5745

PROJECT
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
Si1, SiI2, SI3, P801G, P802G, P803G (GALS5)

Golder Associates Ltd. May 1985. Progress Report No. 1 Slope Monitoring Program, Park Terrace
Condominiums, 222 Saskatchewan Crescent East, Saskatoon, Saskatchewan

g

May 2014 (A Golder
Project No. 11-1362-0057 167 L’ Associates



INSTRUMENTATION NEST NO. |
SLOPE MONITORING PROGRAM

SASKATOON, SASK.

FIGURE SM |

PARK TERRACE CONDOMINIUMS

LOCATION — IN CHERRY LANE NEAR EAST PROPERTY LINE.(SEE LOCATION PLAN.)

SLOPE
INDICATOR PIEZOMETER
STRATIGRAPHY SII1(GAL) P80OIG
. |

CLAY FILL

1.5m
BENTONITE

2.0m 14

[ =-SAND
3.0mfr

.‘9_

. p . _ :
g A2V w|
CGLACIAL TILL . . >

8oy
L] .

i I
NN Il
% ‘p.,J/-.ﬂA/.@ eidyom

SCALE — 175
DATE OF INSTALLATION
SLOPE INDICATOR SI | — APRIL 2,1985.
PIEZOMETER P8OIG — MAY 7,1985.
Date __MAY 16/85. .
Project_852-6010 _ Golder Agsociates

| ~-BENTONITE




INSTRUMENTATION NEST NO.2
SLOPE MONITORING PROGRAM FIGURE SM2

PARK TERRACE CONDOMINIUMS SASKATOON, SASK.

LOCATION = CHERRY LANE NEAR WEST PROPERTY LINE (SEE LOCATION PLAN.)

SLOPE
INDICATOR PIEZOMETER
STRATIGRAPHY S12(GAL) P8026

""" -9.0m

SCALE=— !:75

DATE OF INSTALLATION

SLOPE INDICATOR SI 2 — APRIL 2,1985.
PIEZOMETER P802G - MAY 7,1985.

Date __MAY 21/85. . Orown - £ .
Project . 852-6010 __ Golder Agsociates cnkW-_




INSTRUMENTATION NEST NO.3
SLOPE MONITORING PROGRAM FIGURE SM3

PARK TERRACE CONDOMINIUMS SASKATOON, SASK.

LOCATION - TOP OF SLOPE NEAR ELEVENTH STREET.

SLOPE
INDICATOR PIEZOMETER
STRATIGRAPHY SI3(GAL) P8036

)&

%

A

AN

STRATIFIED DRIFT
(Clay & Silt)

4

A

~FILL

XA X XA

\\

hY

.\\

PNINININDS

///

HIGHLY PLASTIC CLAY

: : 10.8m

: . 4-BENTONITE
a4 11.4m

I i SAND

! 12.0m 4=

Ti-BENTONITE

e -— — —I2 2m ] | )~ 12.2m
V- ”/, j
' 3 " '1)' ."o : ',,‘ //A/V'
ke : 5 . P L DATE OF INSTALLATION
GLACIAL TILL : 10
o e | A/ N SLOPE INDICATOR SI3-APRIL 2,1985. °
A/- - /r 4'[./.2 S B 77 .3y PIEZOMETER PBO3G -MAY7,1985.
SCALE~1.75
Date ___"M!_z_'_{?fl Drown fV__E

Project__ 852-6010 _ Golder Associates | “"“’W




APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 97-01, TH 97-02, TH 97-03, TH 97-04 (PMEL97)

P. Machibroda Engineering Ltd. Sept. 15, 1997. Geotechnical Investigation and Slope Stability Study Proposed
Residential Development, 237-11th Street East, Saskatoon, Saskatchewan

May 2014 (A Golder
Project No. 11-1362-0057 171 L’ Associates



LEGEND:

TEST HOLE 97—1 GRAVEL SILT GL\H&N"
DEPTH oM N R/
(m) PIEZO. ELEV. = B87.83 m !"f‘f 53 \ 3
0 N U D Pwlw wELEV:87.753 m %4 @ N\ IC
ASPHALT CONCRETE TOPSOIL SAND CLAY ALL
BASE COURSE
ILL, Clay, silty, some sand, firm,
208 medium plasti. dark brown, op....POCKET PENETROMETER (kg/cm?)
TOPSOIL- silty, molst, black,
1 \ rootlets, organics. | w.....WATER CONTENT (PERCENT OF
\ CLAY, silty, firm, medium to DRY SOIL WEIGHT)
321 42 1346 \ highly plastic, moist, olive brown,
oxidized, iron stained. Lw...LIQUID LIMIT
1501 Pw....PLASTIC LIMIT
2 D......DRY DENSITY (kg/m?)
GLACIAL TILL- Clay, silty, some
sand, trace gravel, firm to stiff, | U...... UNCONFINED COMPRESSIVE
medium plastic, olive brown, STRENGTH (kPa)
oxidized, iron stained, gypsum
3 crystals, N......STANDARD PENETRATION TEST
\ —
WSt isod (BriSes (Gt Of0 SO....SULPHATE CONTENT (PERCENT OF
2204 DRY SOIL)
8ILT, some sand, non to low
plastic, moist, grey. TR....TRACE
4 {/ GLACIAL TILL-Clay, silty, some
{}| sand, trace gravel, stiff, low *......SULPHATE CONTENT WATER SAMPL
{3 plastic, moist, grey. (ppm)
N
>4 ¥....RECORDED WATER LEVEL
2274 ¥
5 % N X N
L.l —boulder at 5.2 m. SHELBY SPUIT CUTTINGS
TUBE SPOON
LIMITATIONS:THE FIELD DRILL LOG
IS A SUMMARY OF THE FIELD CONDITIONS
6 ENCOUNTERED AT A SPECIFIC TEST HOLt
NOTE: LOCATION AT THE TIME OF TEST DRILL-
1)Auger refusal at 5.2 m. ING. SUBSURFACE CONDITIONS MAY
VARY AT OTHER LOCATIONS OF THIS SITI
AND IN TIME, MAY CHANGE AT THI
SPECIFIC TEST HOLE LOCATION
7

P. MACHIBRODA ENGINEERING LTD.

] P

9
FIELD DRILL LOG
AND
SOIL TEST RESULTS
10
PROJECT:
SLOPE STABILITY STUDY
237—11TH STREET EAST
1 LOCATION:
SASKATOON, SK
172 DATE DRILLED: DRAWING NUMBER:

AUG 5, 1997 | S97-2778-2
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s

=]

- LEGEND:
TEST HOLE 97-2
- D(EP;H PIEZO = 99.85 m
m
o N U D Pwlw wELEV:99.14 m
E PP TOPSOIL- Silty, dark, brown,
7 organics, rootlets.
— 8AND, siity, fine grained, poorl
: BENTONITE $EAL| |10 araded, medium dense. brown. | pP..POCKET PENETROMETER (kg/cm?)
N oxidized, sloughing.
—- . . . o e WATER CONTENT (PERCENT OF
- » 1 CLI'\Y. stl’gy. firm, hlghly_plasttc, N DRY SOIL WEIGHT)(
i E moist, olive brown, oxidized.
' = 20.1 Lw....LIQUID LIMIT
= SAND, some silt, medium dense,
- - 2 poorly graded, fine grained, damp Pw....PLASTIC LIMIT
. 50 bnm gl light olive brown, sioughing. D......DRY DENSITY (kg/m®)
= CH 40,
- SIS':R p]pF['VC U.....UNCONFINED COMPRESSIVE
) - i STRENGTH (kPa)
F 5 37 N.....STANDARD PENETRATION TEST
[ SO....SULPHATE CONTENT (PERCENT OF
= DRY SOIL)
B TR....TRACE
= 4 *.....SULPHATE CONTENT WATER SAMPLE
: (ppm)
[E: 27 1 70 128.3 CLAY, silty, stiff, highly plastic,
B moist, dark olive brown, oxidized, | ¥....RECORDED WATER LEVEL
o jointed, fron stained, gypsum
[ crystals.
e S i 8AND, silty, medium dense, SHEBY 5§T cur%lqcs
" SAND PACKED) poorly graded, fine grained, moist liBE SPOON
I ANNULUS olive brown, oxidized, sloughing.
i LIMITATIONS:THE FIELD DRILL LOG
B IS A SUMMARY OF THE FIELD CONDITIONS
— 6 23.0 —wet, seepage, s[oughing at 6.0 mENCOUNTERED AT A SPECIFIC TEST HOLE
N LOCATION AT THE TIME OF TEST DRILL-
m ING. SUBSURFACE CONDITIONS MAY
o . . VARY AT OTHER LOCATIONS OF THIS SITE
i CLAY, very silty, soft to firm, | AND IN TIME, MAY CHANGE AT THE
u low to medium plastic, wet, olive | SPECIFIC TEST HOLE LOCATION.
.. 7 brown, oxidized. |
E P. MACHIBRODA ENGINEERING LTD.
A 33.8
E —firm to stiff, highly plastic, ?
— 8 = moist below 7.8 m. n
t_ g 34.6
- FIELD DRILL LOG
= AND
: Hioy: Qney below! 3:5 . SOIL TEST RESULTS
— 10
- PROJECT:
- 330 SLOPE STABILITY STUDY
E 237—11TH STREET EAST
— 11 50 mdTEm LOCATION:
2 MAGHINE $LOTTED SASKATOON, SK
- SCH| 40 PYC WELL
B SCREEN 173 DATE DRILLED: DRAWING NUMBER:
: \ AUG 5, 1997 | S97-2778-3




PIEZO. ELEV. = 100.09 m

TEST HOLE 97-3

PAGE 1 OF 2

LEGEND:

GRAVEL
5
2 b

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

...LIQUID LIMIT
...PLASTIC LIMIT
D......DRY DENSITY (kg/m*)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

SO....SULPHATE CONTENT (PERCENT OF
DRY SOIL)
TR....TRACE
*......SULPHATE CONTENT WATER SAMPLH
(ppm)
Y....RECORDED WATER LEVEL
SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS:THE FIELD DRILL LOG
IS A SUMMARY OF THE FIELD CONDITIONS
ENCOUNTERED AT A SPECIFIC TEST HOLE
LOCATION AT THE TIME OF TEST DRILL—
ING. SUBSURFACE CONDITIONS MAY
VARY AT OTHER LOCATIONS OF THIS SITE
AND IN TIME, MAY CHANGE AT THE
SPECIFIC TEST HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

DEPTH
(m)
-0 N U D Pwlw wELEV:99.33 m
- PP bouc TOPSOIL- Organics, silty, some
B ’ clay, soft, black to brown,
3 BENTONITE SEAL S
[ 7 SAND, silty, some clay, dense,
- ] poorly graded, fine grained, moist
= 1 g % 14.0 brown.
[ 2 Q— CUTIINGS
2 7 7 290 CLAY silty, trace sand, firm,
- /2 7 medium plastic, moist, brown.
- 7 7 SAND, silty, trace clay, loose to
L. 2 Z ’/, medium dense, poorly graded,
i A 1 fine grained, damp, brown,
i 707 sloughing.
= 7
- /] %
- /] %
X s %
B ] 9
L 3 %
C 7R
1V
Z 1 V128 8.3
= “B7
B 1
- A7
" 7R7
— 4
- BEN[TONITE| SEAL | 43
e CLAY, some silt, firm, medium to
=3 highly plastic, moist, olive to
S
C SAND PAQKED brown, oxides.
- ANNULUS
— 6
| 1418 | 23 | 69 [31.6
— 7 —highly plastic, olive below 7.0 mj}
= 32.4
— 8
— 9
B 1385 33.6
— 10
:— 237 —grey below 10.5 m.
— 11
: 50 fhm diam.
= SCH 40, RVC 174
= RISER PIPE
C AN CANTINIIE AN NEYT DAL

PROJECT:
SLOPE STABILITY STUDY

237—11TH STREET EAST

LOCATION:
SASKATOON, SK

DRAWING NUMBER:
S97-2778-4

DATE DRILLED:
AUG 5, 1997
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N 3
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DEPTH

W

A

w

—_
()]

~N

—_
oo

PAGE 2 OF 2

TEST HOLE 97-3

19

N
(@]

N U D Pwlw w
3 PP N CLAY, some silt, firm, highly
1454 30.3 § plastic, moist, grey, oxides.
, A
04 L/\| GLACIAL TILL-Clay, silty, some
[ >{| sand, trace gravel, firm, medium
[>{ plastic, moist, grey, unoxidized.
13.2] ¥4
SAND PACKED (3]
ANNULUS P
o N
aYd
b N
'™\ /]
T
Yl
h AN
Y
Y
aYd
15.3] {3 —sand silty, some clay below
o0 mm digm. b 149 m.
SCH 40, AVC b\ —seepage at 15.0 m.
RISHR PIPE (>{| —cobbles below 15.0 m.
[ >{| —sloughedto 15.7 m immediately
[ 3{| after drilling.
T
:/\
50 [mm djam. =><
MACHINE BLOTTED |45 a| \(>4
SCH 40 AVC WELL 3¢
SCREEN $4
Y

— —cobbles/boulders at 17.0 m.

NOTE:

1. Auger refusal at 17.0 m.

2. Test Hole sloughed to 15.7 m
immediately after drilting.

175

LEGEND:

24

P =53
o)
>

~

VAN
Z\/\

FILL

pp....POCKET PENETROMETER (kg/cm?)

w.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

. LIQUID LIMIT
...PLASTIC LIMIT
D.....DRY DENSITY (kg/m*)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N.....STANDARD PENETRATION TEST

SO....SULPHATE CONTENT (PERCENT OF
DRY SOIL)
TR....TRACE |
*......SULPHATE CONTENT WATER SAMPLE
(ppm)
¥...RECORDED WATER LEVEL
SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS:THE FIELD DRILL LOG
IS A SUMMARY OF THE FIELD CONDITIONS
ENCOUNTERED AT A SPECIFIC TEST HOLE
LOCATION AT THE TIME OF TEST DRILL—
ING. SUBSURFACE CONDITIONS MAY
VARY AT OTHER LOCATIONS OF THIS SITE
AND IN TIME, MAY CHANGE AT THE
SPECIFIC TEST HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE STABILITY STUDY

237-11TH STREET EAST

LOCATION:
SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
AUG 5, 1997 |sS97-2778-4A




' PAGE 1 OF 3 LEGEND:
- . TEST HOLE 97-4 GRAVEL SILT GLAGIA-
W [ocrm [[rero mev - o2z m o T N X
% e
m 9 51 \ N/
—(o) N U D Pwlw WwELEV:96.66 m Lol N (G
B PP — FILL- Clay, silty, some sand, brick JOPSCR. SAND ol AL
i BEN[TONITE| SEAL  HB84 —{ wood chips, wires, branches.
I s % =
C 2 |50 nm diom. = op....POCKET PENETROMETER (kg/cm?)
- %7 | SCH 40, AVC =1
- 1 R R PIPL TOPSOIL- Organics, black, rootlets| w......WATER CONTENT (PERCENT OF
' N 7 a CUTINGS SAND, silty, medium dense, poorly DRY SOIL WEIGHT)
5 2 2 16.9 graded, fine grained, damp, browrf |y .. LIQUID LIMIT
£ “RY
. < 7 7 8ILT, cloyey, trace sand, soft, Pw....PLASTIC LIMIT
: E.. 2 7 7 low to medium plastic, moist,
- - g 7 brown, oxide stained. D......DRY DENSITY (kg/m®)
C /]
- . 0 Y 33.0 U......UNCONFINED COMPRESSIVE
" 20 STRENGTH (kPa)
L 1
'. F 3 j / | SAND, silty, medium dense, poorly| N---- STANDARD PENETRATION TEST
B % | graded, fine grained, wet, brown,
: 3 é f 13 24.4 oxide stained, seepage, sloughing. Soggy’g&[‘; CONTENT (PERCENT OF
| L 2 f 8ILT, some clay, soft, low plastic,},
- E % 2 moist, brown, oxide stained. TR....TRACE
F 4
| — 4 A 1/ *......SULPHATE CONTENT WATER SAMPLE
: : 07 (ppm)
B %% 315
- 2 2 ¥....RECORDED WATER LEVEL
. / /
- - %
- 5 7 | X N
- 7R7 SHELBY SPUT  CUTTINGS
E 707 \_ TUBE SPOON
- % i . . )
E 7 2 Q ;t:;;s'ﬁyc;isf{r";r;%nsifg' o’fi‘ff'”m LIMITATIONS:THE FIELD DRILL LOG
= j ; oxide ’stainedl ! IS A SUMMARY OF THE FIELD CONDITIONS
— 6 4 \ =rmadii | 'hi hly plastic, olive ENCOUNTERED AT A SPECIFIC TEST HOLE
E 787 \ e 8.0 m ghly plastic, LOCATION AT THE TIME OF TEST DRILL-
- A Y 16 1396 33.0 \ elow 6.5 m. ING. SUBSURFACE CONDITIONS MAY
- 5 / \ VARY AT OTHER LOCATIONS OF THIS SITE
: 707 N AND IN TIME, MAY CHANGE AT THE
- X’ § SPECIFIC TEST HOLE LOCATION.
— 7/ 27
: v N P. MACHIBRODA ENGINEERING LTD.
E 787 46,2 §
o % ;
B 7R7 \
[ 707
-0 g N\ f
g BEN[TONITE| SEAL §
E § —trace sand, medium plastic,
F g \ grey below 8.7 m.
: § FIELD DRILL LOG
Iz 1496 | 18 | 49 |29 AND
C SOIL TEST RESULTS
10 (i GLACIAL TILL-Clay, 'sﬂty. some
- ;(} sand, trace grovel, firm, medium
B b plastic, moist, grey, unoxidized. PROJECT:
= 13.2L N0 SLOPE STABILITY STUDY
- ¥ 237—-11TH STREET EAST
L N
— %! LOCATION:
E %! SASKATOON, SK
2 SAND PACKED >4
= ANNULUS 34 176 DATE DRILLED: DRAWING NUMBER:
- 134 AUG 5, 1997 | S97-2778-5
- >{>1 CONTINUED ON NEXT PAGE 778
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19

20

N
—_

N
N

N
(&X]

PAGE 2 OF 3

TEST HOLE 97-4

D Pw lLw w

N U

8.6

17.6

\

12.1

mm d

bR PIP

40, PVC

am.

15.9

ULUS

D PACKED

7.9

14.6

16.6

>

18.0

T ST RT X XN NN TN NN
NANANANSNS
ININININSN

YA Y A Y A Y A T T A T T T )
ININININS
NENS

AW AN AN
FAY Y4

N/
NANAN

F oAy NS NFANANS
NANINANANSN
INININININS

NINAINANININS
INININININS

NS
NANINSN

NSNS
NINININS

.‘,‘,‘,‘,‘,,‘,\\.‘
RPN NININANAN NN AN
piPi0i0i019:919i9:94¢

LT TR T T ST
NANININININS
FAVAVAVAVAT AN

Ca.
N
P

NN/
Q288

mm d
EHINE
40 P
SCjEEN

am.
BLOT[TED
VC WELL

b N

¥\ /1

GLACIAL TILL-Clay, silty, some
sand, trace gravel, stiff, low to
medium plastic, molst, grey.
—seepage at 12.0 m.

—cobbles below 12.5 m.

—soft below 12.8 m.

—hard medium plastic below
13.5 m.

177
CONTINUED ON NEXT PAGE

LEGEND:
GRAVEL SILT GkﬁEEI.AL
Ty 3
% N\
%o \
K S L\
TOPSOIL SAND CLAY FILL

pp....POCKET PENETROMETER (kg/cm?)

W......WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
D......DRY DENSITY (kg/m*)

U.ans UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

SO....SULPHATE CONTENT (PERCENT OF
DRY SOIL) .
TR....TRACE
*.....SULPHATE CONTENT WATER SAMPL
(ppm)
¥....RECORDED WATER LEVEL
SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS:THE FIELD DRILL LOG
IS A SUMMARY OF THE FIELD CONDITIONS
ENCOUNTERED AT A SPECIFIC TEST HOLE
LOCATION AT THE TIME OF TEST DRILL-
ING. SUBSURFACE CONDITIONS MAY
VARY AT OTHER LOCATIONS OF THIS SITI
AND IN TIME, MAY CHANGE AT THI
SPECIFIC TEST HOLE LOCATION

P. MACHIBRODA ENGINEERING LTD.

¥

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE STABILITY STUDY

237-11TH STREET EAST

LOCATION:
SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
AUG 5, 1997 |S97-2778-5A
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B E EEEEBEEEEEEREEEEERE.

DEPTH

N

U

TEST HOLE 97-4

D Pwlw w

PAGE 3 OF 3

]
5

pp

21.1

b GLACIAL TILL- Ciay, silty, some
[>{| sand, trace gravel, hard, medium

] plastic, moist, grey.

N
(8]

N
~

IIIll|IIllflIII|I1|illlll|l!i\|llll[llli
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LEGEND:
ar 4e
[ N O~
pisd N\
5% N
KXk A\
TOPSOIL SAND CLAY FILL

Pp....POCKET PENETROMETER (kg/cm?)

w.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
D......DRY DENSITY (kg/m?®)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST
SO....SULPHATE CONTENT (PERCENT OF

DRY SOIL)
TR....TRACE
*.....SULPHATE CONTENT WATER SAMPLE
(ppm)
¥Y...RECORDED WATER LEVEL
SHELBY SPLT CUTTINGS
TUBE SPOON

LIMITATIONS:THE FIELD DRILL LOG
IS A SUMMARY OF THE FIELD CONDITIONS
ENCOUNTERED AT A SPECIFIC TEST HOLE
LOCATION AT THE TIME OF TEST DRILL—
ING. SUBSURFACE CONDITIONS MAY
VARY AT OTHER LOCATIONS OF THIS SITE
AND IN TIME, MAY CHANGE AT THE
SPECIFIC TEST HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE STABILITY STUDY

237—-11TH STREET EAST

LOCATION:
SASKATOON, SK
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS

THO03-1, TH 03-2, TH 03-3, TH 03-101, TH 03-101A, TH 03-102, TH 03-103
(PMELO3A)

P. Machibroda Engineering Ltd. September 11, 2003. Geotechnical Investigation and Slope Stability Study
Proposed Garage, 306 Saskatchewan Crescent East, Saskatoon, Saskatchewan, PMEL File No. S03-4869

e

May 2014 (A Golder
Project No. 11-1362-0057 179 L’ Associates



PIEZO. ELEV.= 481.9 m
TEST HOLE 03-1

CONCRETE, (75_mm)
VvoID, (125 mm)

FILL, gravel, some sond, some
silt, medium dense, well graded,

it fine to medium grained, moist,

wn.
FILL, clay, some sand, some silt,

irm, low plastic, moist, olive

rown, organics.

FILL, clay, silty, some sand, firm,
low plastic, moist, olive brown.

T FILL, silt, clayey, some sand,

| firm, low plastic, moist, olive

HHH brown.

d FILL, gravel, some sand, some
clay, some silt, medium dense,
well graded, fine to coarse
grained, very moist, brown.

—wet below 2.3 m.

CLAY, silt, some sand, low
plastic, firm, wet, olive brown.

DEPTH

| (m) N U Yw Pw Lw_wELEV: 482.0 m
- 0 PP

- BENTONITE] SEAL | 414

- 1 F 231

C 0.5 i
C 1 34,5) T
C I 50 |mm diam.
N oz SCH 40, PVC <
: H E: RISER PIPE

1.0 HH: a3
= .
- NS 241) YT
. 1.5 Bl SAND PACKED

- A F] | ANNULUS

- 2.0 15 163

- 3

- 5| e/ 143

— 2.5 5

- 2= 50 [mm djom.

- B=R MACHINE $LOTJED HE&L

o E SCH 40 PVC WELL

- B=2 SCREEN

3.0

— 3.5

— 4.0

— 4.5

— 5.0

— 5.5

180

LEGEND:
GRAVEL SILT Gl‘ﬁ&”‘
% N [
8 INE
%% | A\
TOPSOIL SAND CLAY FILL

....POCKET PENETROMETER (kg/cm?)

w.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

...LIQUID LIMIT
....PLASTIC LIMIT
... WET UNIT WEIGHT (kN/m?>)

....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

.STANDARD PENETRATION TEST

..SULPHATE CONTENT (PERCENT OF
DRY SOIL)

LA.D....IMMEDIATELY AFTER DRILLING
...RECORDED WATER LEVEL TEST HOLE

Noooee
SO4 .

(1.A.D.)
wr....RECORDED WATER LEVEL (PIEZO)
SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ~ ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILUNG. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

306 SASK CRESCENT EAST

LOCATION:
SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
JULY 3/03 S03-4869-2




PIEZO. ELEV.= 487.8 m
TEST HOLE 03-2

DEPTH

m
_(0) N U Yw Pwlw wELEV:487.4 m
- PP FILL, topsoil, organic.
- BENTONITE| SEAL
o 121
: ] ¥— | cutniNGs
0.5 4%
- /N7 50 |[mm diam.
: 77 scrl 40, PvC
- 7 7 RISER PIPE e
C 2 % 4
C ‘W7 ‘

] y X

—1.0 7 'f @ —some clay, moist at 1.0 m.
- ; 62,9 .
- FILL, organics, wood pieces.
— 1.5 ] SAND, silty, some clay, poorly
N -] graded, fine grained, moist,
- brown, trace organics.
2.0 426
- 357| ¥
C CLAY, some silt, firm, medium
[ \ plastic, moist, olive brown, oxide
— 2.5 stained.
- D PACKED
- mULUS
3.0 34,
C SILT, clayey, firm to stiff, low
- plastic, moist, olive brown.
3.5
C CLAY, some silt, stiff, highly
i 4.0 402 § plastic, moist, olive brown.
- SLOTTED N\
C Ve WELL N
n 228
C 7+ GLACIAL TILL - Silt and sand,
- some clay, trace gravel, stiff,
— 4.5 moist, dark grey.
- —auger refusal at 4.4 m.
- NOTE:
- 1. Test Hole open to 4.4 m and
— 5.0
5.5
C 181

LEGEND:

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
Yw... WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N.....STANDARD PENETRATION TEST

S04 ...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

LA.D....IMMEDIATELY AFTER DRILLING

7...RECORDED WATER LEVEL TEST HOLE
(1.AD.)

W....RECORDED WATER LEVEL (PIEZO)

B X N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

306 SASK CRESCENT EAST

LOCATION:
SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
JULY 3/03 S03-4869-3




PIEZO. ELEV.= 481.9 m
TEST HOLE 03-3

CONCRETE, (100 mm)
[__TVOID, (50 mm)
5| FILL, gravel, some sand, some
silt, medium dense, well graded,
fine to coarse grained, moist,
brown.

1l SILT, some sand, some clay,
troce gravel, firm, low plastic,

organics.

below 2 m.

GRAVEL, some sand, some silt,
some clay, well graded, fine to
coarse grained, wet, brown.

DEPTH

_(rcr;) N U Yw Pwlw wELEV:482.0 m
: PP

Z_ H_F BENTONITE] SEAL
— 0.5 —

- 50 [/mm diam.

[~ k-1 *F- SCH 40, PVC

- RISER PIPE

— 1.0 —FHF

2 5 | sAND PAGKED

: 3= ANNULUS

Ll =

- =8 50 jmm_dlam.

- B3 MAQHINE $LOTJED
C B SCH 40 AVC WELL
" R=¢ SCREEN

:"2.0 ‘:.::.

:__2.5 mm

— 3.0

— 3.5

— 4.0

— 4.5

— 5.0

— 5.5

182

moist, olive brown, oxide stained,

—sandy, some gravel, very moist

LEGEND;
GRAVEL SILT CYigAL
7o ]
%% N
o%. \ (
%o [\
TOPSOIL SAND CLAY FiLL

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
Yw...WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING

VR%FEE[;ED WATER LEVEL TEST HOLE

wr.....RECORDED WATER LEVEL (PIEZO)

B X [N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ~ ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS ~ MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

P

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

306 SASK CRESCENT EAST

LOCATION:
SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
JULY 3/03 S03-4869-4




PIEZO. ELEV.= 498.2 m PAGE 1 OF 2 LEGEND:
TEST HOLE 03-101
DEPTH
(m) Y
Lo N U fw Pwlw wELEV:498.4 m
C PP PHALT CONCRETE (25 mm)
C SE, gravel
o CLAY, some silt, firm, highly
- . plastic, moist, brown. pp....POCKET PENETROMETER (kg/cm?)
[ W.....WATER CONTENT (PERCENT OF
. AL ) , DRY SOIL WEIGHT)
C -:] SAND, some silt, medium dense,
o S0 |mm diam.| | 49 |\ poorly graded, fine grained, Lw....LIQUID LIMIT
. SCH 40, PVC ] damp, brown.
" RISER PIPE CLAY, some silt, stiff, highly Pw....PLASTIC LIMIT
L o plastic, moist, brown.
- Yw...WET UNIT WEIGHT (kN/m®)
- U......UNCONFINED COMPRESSIVE
C STRENGTH (kPa)
F 5 N......STANDARD PENETRATION TEST
. —silt lense ot 3.2 m. SO, ...SULPHATE CONTENT (PERCENT OF
- | 194 11, DRY SOIL)
L 25
- I.A.D....IMMEDIATELY AFTER DRILLING
C BENTONITE| SEAL
— 4 <7...RECORDED WATER LEVEL TEST HOLE
C (.A.D.)
- 24 | 74 aa.gg
. W.....RECORDED WATER LEVEL (PIEZO)
u —silty, troce seepage at 4.7 m.
— 5 [ | X N
- SHELBY SPLIT CUTTINGS
5 TUBE SPOON
- LIMITATIONS: THE FIELD DRILL LOG IS
- N , A SUMMARY OF THE SUBSURFACE
- 29.5_3 SILT, sandy, soft, low plastic, CONDITIONS ~ ENCOUNTERED AT THE
— 6 moist to wet, brown, sloughing. |SPECIFIC TEST HOLE LOCATION AT THE
- [ TIME OF TEST DRILLING. SUBSURFACE
- CONDITIONS  MAY  VARY AT OTHER
y LOCATIONS OF THIS SITE AND, IN TIME,
- I MAY CHANGE AT THIS SPECIFIC TEST
L 7 HOLE LOCATION.
" BlE ' P. MACHIBRODA ENGINEERING LTD.
o 1 E 29.3
C ] CLAY, silty, firm, highly plastic,
L 8 : moist, brown. ?n
- —stiff 8.3 to 8.5 m.
S 262 .
E [ E:: ;.S"Oﬂr':: Sllt, Stlff. grey below F'E'-b DR'LL LOG
- 2 SAND PACKED AND
. " ANNULUS SOIL TEST RESULTS
— 10
C N PROJECT:
o 21 | 54 329 PROPOSED GARAGE
C &
. %?h y. [>{ GLACIAL TILL, silt and sand, 306 SASKATCHEWAN CRESCENT
11 (3¢ some clay, trace gravel, stiff, LOCATION:
E ;E low plastic, moist, grey. SASKATOON. SK
- >§ DATE DRILLED: DRAWING NUMBER:
- '\
- i»s | \F< conTINGED ON NEXT PAGE AUG 14/03 $03-4869-5




PAGE 2 OF 2

TEST HOLE 03-101

:498.4 m

GLACIAL TILL, silt and sand,
some clay, trace gravel, stiff,
low plastic, moist, grey.

—very stiff below 12.8 m.

—hard below 13.8 m.

DEPTH
m
(m) N U Yw Pw lw wELEV
=12 “E T Tep 0
- ] YN
v
- WA
= avd
= 2 Y
= N aYd
~ , h N
: : %
: : (X
L X 50 [mm diam. 12.5 3\/
o *FT—| ScH 40, pvc 9
. : RISER PIPE 52
- 14—t (%
C 3 F\/
C - Yo
» Sy
- . T
n % E{ A
- M AN
: : (X
- : 11 120 134\
— 15 ; (>4
B .\ aYd
- " WAN
: : o
o X D PACKED [N
Y
2 T ANHULUS o
- L
— 16 \/<
- &%
[ S:O
- nsiNeN
— \/
- Yo'
o = &Y
N §=¢ P
— 17 = )
- = 50 jmm djam. ¢
C =X MAQHINE $LOT[ED %
N = SCH 40 RVC WELL (>4
. i=8 SCREEN o
- 3=t >
- =1 13
— 18 9
- ya'
N aYd
o YAl
- avd
- YA
N F ™ 7
N YAy
L Y4
— 19 b
- ”s
: (X
- 130 WA A
— AN
B aYd
= Y
- (>4
— 20 >4
- v
L YAt
- vl
— h 7N
- f\/
. P
- 1341 N
- 21 (%
- aYd
- Yo'
N Y4
- Y
L &Yd
L WAt
- Y
: o
— 22 L7
L A
: K3
- 143N /4
B Y4
N Ya'
'™\ A
: &
— 23 L/

—broke auger at 23.1 m.

NOTE:
1. Test Hole sloughed to 5.2 m

LA.D. 184

LEGEND:

...POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT

«.WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING
<7...RECORDED WATER LEVEL TEST HOLE
(1.AD.)

W.....RECORDED WATER LEVEL (PIEZO)
SHELBY SPLT CUTTINGS
TUBE  SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATICN.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED GARAGE

306 SASKATCHEWAN CRESCENT

LOCATION:
SASKATOON, SK

DATE DRILLED:
AUG 14/03

DRAWING NUMBER:
S503-4869-5A




PIEZO. ELEV.= 498.2 m

TEST HOLE 03-101A

SCH 40 AVC WELL

PR 3 HEEEREEHEN

Y

2 MT"“ q

-
o

—
—

lllllllllillllilll!llIIIlllllIlllIIlIllIlIllll!l!llllllllllllllllllllIIIIIIIIIlIll|lIlllllllllill!llllllllllIllllllllll{

—silty, trace seepage, sloughing
below 4.7 m.

DEPTH
m
(0) N U Yw Pwlw wELEV:498.4 m
pp AAN\ASPHALT CONCRETE ‘_}25 mm)
FILL, gravel and sand, some silt,
oist, brown
BENTONITE| SEAL CLAY, some silt, firm, highly
plastic, moist, brown.
"7
7 % | SAND, some silt, medium dense,
1 A 50 mm  diam. poorly graded, fine grained,
1" 7 SCH 40, PVC moist, brown.
707 RISER PIPE \ CLAY, some silt, stiff, highly
2 7R7 § plastic, moist, brown.
%
4 1
707
/ lg— CUTFINGS §
17
3 44 N
/ f \ —silt lense 3.2 m.
o \
o N
707
1 \
4 SAND PACRED \
ANNULUS N
50 Imm dkam. \
MAQHINE $LOT[ED §
N\

SILT, sandy, soft, low plastic,
wet, brown, seepage, sloughing.
NOTE:

1. Test Hole sloughed to 5.2 m
L.A.D.

185

LEGEND:

pp....POCKET PENETROMETER (kg/cm? )

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
... WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N.....STANDARD PENETRATION TEST

S04 ...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING
<Z...RECORDED WATER LEVEL TEST HOLE
(.AD.)

W......RECORDED WATER LEVEL (PIEZO)

B X [N
SHELBY SPLIT CUTTINGS
TUBE

LIMITATIONS: THE FIELD DRILL LOG IS
A  SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED GARAGE

306 SASKATCHEWAN CRESCENT

LOCATION:
SASKATOON, SK

DATE DRILLED:
AUG 14/03

DRAWING NUMBER:
S03-4869-6




PIEZO. ELEV.= 479.4 m LEGEND:
TEST HOLE 03-102 CRAVEL - GLACHAL
DEPTH %% \*\ $:
P AN
(m) (XA \ N
I N U Yw_ Pwlw wELEV: 479.6 m %% | Y (X
- PP FILL, till, clay, silt, sond, gravel. |TOPSOL SAND CLav FILL
3 BEIJITONI‘I’E SEAL oo\ pp....POCKET PENETROMETER (kg/cm?)
" “T}<) GLACIAL TILL, clay, some silt,
1 2 t{{ some sand, trace gravel, stiff, W.....WATER CONTENT (PERCENT OF
- 7 ; | b\ medium plastic, moist, dark DRY SOIL WEIGHT)
F 707 50 Imm diom &E brown, trace topsoil.
- ?= SCH 40, PVC 200 % Lw....LIQUID LIMIT
4
u 70’ RISER PIPE SILT, sandy, firm, low plastic, Pw....PLASTIC LIMIT
L 2 /07 21,0 moist, olive brown.
. ¥ Yw...WET UNIT WEIGHT (KN/m?)
- n’ U......UNCONFINED COMPRESSIVE
- 707 —some sand, medium plastic, STRENGTH (kPa)
u 7 7 below 2.6 m.
3 K / N......STANDARD PENETRATION TEST
- %
- 7 I SO, ...SULPHATE CONTENT (PERCENT OF
o g ? | 18,9 221 DRY SOIL)
F / ; IA.D....IMMEDIATELY AFTER DRILLING
- 9 |g_
— 4 A 1A T S " ...RECORDED WATER LEVEL TEST HOLE
. N’ (.A.D.)
L YRY% S
- v 1281} w.....RECORDED WATER LEVEL (PIEZO)
C g 4 ¢ GLACIA:. Tll.tl., sit and sand, | "
- [/ t{™ some clay, trace gravel, stiff,
— 5 ’ : ES low plastic, moist, brown. . X N
- N7 %! SHELBY SPLT  CUTTINGS
C 4 % (>4 TUBE SPOON
- ; ;’ ES LIMITATIONS: THE FIELD DRILL LOG IS
5 / 154> _ A SUMMARY OF THE SUBSURFACE
F . D0 S 9rey below 58 m. CONDITIONS _ ENCOUNTERED AT  THE
6 SPECIFIC TEST HOLE LOCATION AT THE
C 7 7 325] 216 TIME OF TESTMA$RILUVNG. SUBSURFACE
- 7R% CONDITIONS ARY AT OTHER
F 1 Gilm oy, i e, POl o arey,|LOCATIONS OF THIS SITE AND, IN TIME,
s | [ rspers e oo JIneC 9T IMAY CHANGE AT THIS SPECIFIC TEST
-5, A0 page, sloughing. HOLE_LOCATION.
C | P. MACHIBRODA ENGINEERING LTD.
. D PACKED
n ANNULUS
:— 8 Ky ?n
C 50 [mm dlam. }3{ GLACIAL TILL, silt, sandy, some
N HINE $LOTIED b} clay, trace gravel, stiff, medium
- scH 40 AvVC WELL > plastic, moist, grey.
C SCREEN 1@
- R=3 15 [ 31 [1 £
:ﬁ g oy 2 35 ><
: o7 X FIELD DRILL LOG
- e 455] 217 139 AND
i SOIL TEST RESULTS
— 10
L PROJECT:
. PROPOSED GARAGE
C 306 SASKATCHEWAN CRESCENT
— 11 LOCATION:
n SASKATOON, SK
- DATE DRILLED: DRAWING NUMBER:
- 186 AUG 15/03 S03-4869-7




PIEZO. ELEV.= 488.1 m LEGEND:
DEPTH TEST HOLE 03-103 GRAVEL ST G
%7 N
(m) B [INKE
0 N U Yw_Pw Lw_wELEV: 488.3 m r'n. L Y 2N —
- ——] ASPHALT CONCRETE (25 mm
N “_H— gEh‘TONITE SEﬁlL ] FILL- Clay, some silt, (moist. )
- 2 ? """ brown. POCKET PENETROMETER (kg/cm? )
o 0% 213 SILT, sandy, soft to firm, low PP .. 9
- 7 / plastic, moist, olive brown.
- 1 ¢ W......WATER CONTENT (PERCENT OF
- )7 S DRY SOIL WEIGHT)
C YB% 50 [mm diam. —cl am 1.4 to 1.5 m.
= f’, ScH 40, PVC 33,6 clay se o Lw....LIQUID LIMIT
C ;‘ ; RISER PIPE Pw....PLASTIC LIMIT
-_ 2z r.
- 2 7% Yw... WET UNIT WEIGHT (kN/m?)
%
" 7%’
" 1 1 CLAY, some sand, stiff. highly [ . UNCONFINED COMPRESSIVE
/ L] )
- ; 2 plastic, moist, brown. STRENGTH (kPa)
- 3 W N......STANDARD PENETRATION TEST
. 7
- h’ SO4 ...SULPHATE CONTENT (PERCENT OF
- ’ 5 11641 182 | 19 | 53 1360 DRY 80"-)
- 1 1 A .
C 1 1 GLACIAL TILL, silt and sand,
: ; / 3 some clay, trace aravel, sti, .A.D....IMMEDIATELY AFTER DRILLING
— 4 U7 {Ylew plastic, moist, grey. <7...RECORDED WATER LEVEL TEST HOLE
. 2 g ¢ (1.A.D.)
= 1 1 00 < RECORDED WATER LEVEL (PIEZO
. ) 7 2 ... W, ( )
- 1 1= /
o "
- 5 —p $ B X N
L /] 7/ SHELBY SPUT CUTTINGS
X /0%
- / % 2 —very stiff below 5.4 m. TUBE SPOON
- /W7 7 LIMITATIONS: THE  FIELD DRILL LOG IS
- 707 3 A SUMMARY OF THE SUBSURFACE
C 07 106\ CONDITIONS ~ ENCOUNTERED AT THE
-6 U— cUThNGs { SPECIFIC TEST HOLE LOCATION AT THE
- 17 4 TIME OF TEST DRILLING. SUBSURFACE
. N0 ¢ CONDITIONS  MAY VARY AT OTHER
o /87 / LOCATIONS OF THIS SITE AND, IN TIME,
] S
" 7 ;’ ¢ MAY CHANGE AT THIS SPECIFIC TEST
F 5 > HOLE LOCATION.
C Z ¢
- / 4 { P. MACHIBRODA ENGINEERING LTD.
C W’ ¢
o 707 >
N 7 ; {
N 7 / {}| —cobbles/boulders, seepage at
r g AP loaleoz 137K 7.8 m. P
- [/ +< —hard below 8.0 m. n
[ ; 5 3
u /07 4
- 707 >
N ‘R {
- 1 1 7/
- 1 N\
g A Y 10.4 §
: /07 (S FIELD DRILL LOG
" /07 < AND
p— L ’ b7
- 707 S SOIL TEST RESULTS
" 707 (>
- 2 ; ‘> PROJECT:
- 4 h .
o g 7 127]\[2 PROPOSED GARAGE
- 7 % 306 SASKATCHEWAN CRESCENT
: / 2 v
- 11 4 7 (2 LOCATION:
- 707 (> SASKATOON, SK
[ 1 1A ; !
N 787 >
- 2 7 >§ DATE DRILLED: DRAWING NUMBER:
: 70 N & 187 AUG 15/03 S03-4869-8
C 7 10 123 l1o8[\'S




DEPTH
(m)

PIEZO. ELEV.= 488.1 m
TEST HOLE 03-103

N U Yw Pw Lw wELEV: 488.3 m

I
—
N

s NSRRI

PP
CUTINGS
/

N

&

50 [mm diam.

: >
- N
N rd
N A
- .‘ /
X \
X y S
C 4L <
- 1 /
N -] |- N
N BNy 4
- BT SCH 40, pPvC 172 Y
- B=¢ RISER PIPE E
F 14 LB SAND PACKED ¢
- B [ANNULS {
- g=u 50 [mm djam. 4
- d=% MAQHINE $LOTTED %
o =% SCH 40 AVC WELL {
- =4 SCREEN
= 1461 %<
- w14 < |
- N—diougH NOTE:
- I.A.D.
— 16
— 17
— 18
— 19
— 20
— 21
— 22
— 23

GLACIAL TILL, silt ond sond,
some clay, trace gravel, hard,
low plastic, moist, grey.

1. Test Hole open to 153 m
D

188

LEGEND:

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
Yw...WET UNIT WEIGHT (KN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

SO, ...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING

...RECORDED WATER LEVEL TEST HOLE
(.A.D.)

Wr....RECORDED WATER LEVEL (PIEZO)

O X N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED GARAGE

306 SASKATCHEWAN CRESCENT

LOCATION:
SASKATOON, SK

DATE DRILLED:
AUG 15/03

DRAWING NUMBER:
S03-4869-8A




APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
THO03-1, TH 03-2, TH 03-3, TH 03-4, TH 03-5 (PMELO03B)

P. Machibroda Engineering Ltd. October 31, 2003. Geotechnical Investigation and Slope Stability Study
Proposed Residence, 313-11th Street East, Saskatoon, Saskatchewan, PMEL File No. S03-4925

May 2014 (A Golder
Project No. 11-1362-0057 189 L’ Associates



PIEZO. ELEV.= 499.6 m
TEST HOLE 031

MAQHINE $LOT[ED

G

SCH 40 AVC WELL
SCREEN

DEPTH
m
_(0) N U Yw Pwlw wELEV:498.7 m
a ; 2 PP F S TOPSOIL, organics.
- / /
SR \
: 5 ’ 9.8 brown.
l
-1
- g 2
_ 707 50 fmm diam. 1s
o 7N SCH 40, PvC
- Y RISER PIPE
— 2 7 ; m.
= A
1V
- '/ '/
- / %
n /07
: )7
7 2]\
C W
C /N7
- /W
- ] $— |cutpines
. / ;
B /]
— 4 “
o /] ] Y
- 7l A \
C 1 U
o % 332 § stained.
- AV N
- “R%
7 \
C 5 AU \
- /N7
= Y \
o /07 \
- /] L/
= \
" 6 7 34.7 \
C 707 N
- X N
- 7y %
= \
o ; ;/f \
: 17 §
— 7 YUY \
- 707 \
o % | 16 | 61 333
- 8
3 g
— 9 :3%#‘7% 363
o 1 ] | SAND PACKED
- i T | ANNULUS
— 10 :
3 AN
:— 1M B0 eirs NOTE:

<r—<r
NN

10 1 23 1194

—some clay, moist,

~firm below 8.3 m.

—grey below 9.1 m.

SILT, socme sand, trace clay,
firm, low plastic, damp, light

below 1.8

CLAY, some silt, stiff, highly
plastic, damp, dark brown, oxide

1. Test Hole open to 12.0 m
and dry LA.D,

GLACIAL TILL, silt, sandy, some
clay, trace gt@eel, stiff, medium
plastic, moist, grey.

LEGEND:
GLAC
GRAVEL SILT
oy .
% N
TOPSOIL SAND CLAY

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
Yw...WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

S04 ...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

IA.D....IMMEDIATELY AFTER DRILLING

...RECORDED WATER LEVEL TEST HOLE
(LA.D.)

Wr.....RECORDED WATER LEVEL (PIEZO)

B X N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

SLOPE STABILITY STUDY

LOCATION:
313 - 11TH STREET, SASKATOON, SK

DATE DRILLED:
OCTOBER 7/03

DRAWING NUMBER:
S03-4925-2




PIEZO. ELEV.= 498.8 m
TEST HOLE 03-2

PAGE 1 OF 2

| TOPSOIL, organics.

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

SAND, silty, medium dense,
poorly graded, fine grained,
moist, light brown.

\ CLAY, some silt, stiff, highly
plastic, moist, brown, oxide
stained.

~grey below 9.2 m.

DEPTH
m
_(0) N U Yw Pwlw wELEV: 497.8_m
: 29 |PP
. N
[ 1 [
N 1
: N’ 183
-1 44
- %
- 5?
- g % 50 [mm diam. 125
[ '/,/ SCH 40, PVC
- §/ RIS'RPIFE
- /N7
_2 ./'1
: 907
= A7
- //
- //
[ 4
- 55
'_3 ,'5 81
- %
: o
- //
- 1 M
C 707
/
C 707
=, 40
C W
" 42
; 17 336
- 4
: 20
- 1 14
_5 /'1
- 5§—cumncs
" ’f
- 70/
- 8%
- Y
" 5’/' S
W / 36.4]
- 4
- X’
L //
- 1
L ’/
- OV
E L, 97
- W
» 707
- 2? 27 | 76 (389
. Yu%
C 1 e
_._8 /,Mm”‘
C 17
- /]
= 97
C 707
= 787
L 1 1A
u 787 N
B 17
9 7R7 33.3
- 4
: )7
- //
- ]l 1A
N “R%
/]
C /N7
s 7B
':—10 07
- /N7
o 1 H 337
1 SAND PACKED
- ANNULUS
s 37.1

A\ conTinuep ol Nex Pace

LEGEND:

....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

....LiQUID LIMIT
«.PLASTIC LIMIT
«.WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

|.A.D....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL TEST HOLE
(1.AD.)

W......RECORDED WATER LEVEL (PIEZO)

B X
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ~ ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

.P. MACHIBRODA ENGINEERING LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

SLOPE STABILITY STUDY

LOCATION:

313 - 11TH STREET, SASKATOON, SK

DATE DRILLED: DRAWING NUMBER:
OCTOBER 7/03 S03-4925-3




PAGE 2 OF 2

TEST HOLE 03-2

EV.

497.8 m

;-: CLAY, some silt, stiff, highly

DEPTH

- (m) N U Yw Pw lw wEL
12 ; PP

C 50 [mm djam.

o MAJHINE $LOTTED

- SCH 40 AVC WELL

- SCHEEN

— 13 SAND PACKED

C ANNULUS

- (18 | 22 (131
— 14

— 15

E— 16

— 17

:— 18

:— 19

— 20

— 21

— 22

— 23

plastic, moist, grey, gypsum
rystals, oxide stained.

{| GLACIAL TILL, silt, sandy, some

clay, trace gravel, stiff, low
plastic, moist, grey.

NOTE:
1. Test Hole open to 13.5 m
and dry LA.D.

192

LEGEND:
GRAVEL SILT BL'HELN
%2 \
%% N [
ol N/
2 L \Y X
TOPSOIL SAND CLAY FILL

pp....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

Lw....LIQUID LIMIT
Pw....PLASTIC LIMIT
Yw...WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

SO4 ...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL TEST HOLE
(.A.D.)

wr....RECORDED WATER LEVEL (PIEZO)

"B X N
SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS = ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

SLOPE STABILITY STUDY

LOCATION:
313 - 11TH STREET, SASKATOON, SK
DATE DRILLED: DRAWING NUMBER:

OCTOBER 7/03 S503-4925-3A




DEPTH

"
o3
S

PIEZO. ELEV.= 498.4 m

N U Yw Pw Lw wELEV:497.6 m

TEST HOLE 03-3

PAGE 1 OF 2

| 8.4

TOPSOIL, organics.
SILT, sandy, stiff, low plastic,
damp, light brown.

/ PP
%
]
/]
7
4
Z
/’
%
/
N7

. scH

RIS

50 |mm diam.

PVC

R f;IPF

| |

—sand lense at 1.5 m.

—clay, some silt, medium to

highly plastic, moist, brown below
20 m.

x| SAND, some silt, medium dense,
poorly graded, fine grained,

moist, brown.

CLAY, some silt, stiff, highly
plastic, moist, olive brown.

[/

GRAVEL SILT G
%% N
rod
5% N
TOPSOIL SAND CLAY

LEGEND:

....POCKET PENETROMETER (kg/cm?)

W.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

. LIQUID LIMIT
....PLASTIC LIMIT
....WET UNIT WEIGHT (kN/m?)

.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N.....STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

IA.D....IMMEDIATELY AFTER DRILLING

~Z...RECORDED WATER LEVEL TEST HOLE
(LA.D.)

W.....RECORDED WATER LEVEL (PIEZO)

H X
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ~ ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

™

TR/
- /]
n Yy
- %
" Y
- %
= 7
- /
- /
N Y
a %
o Y%
- %
X ‘07
- //
A 07 160
C 707
- //
.. //
- ‘07
C ] 1
_3/
= //
= //
C /07 | 18,7
= 707
= A7
= //
L 4 v
C ‘W
- ‘N7
2 N’ 320
N v
" /W
%
- 1
- S U
_ 5/
C /
N YR%
1
— 1
- //
- //
= ‘/
- 7 OLTIR S
"'6 7 TUTITIYOT
N A
1 U
- //
- //
- A A
N Y%
- 07
y )V
— 7 UV
- //
N ZR7
C 7
o 1
" YRY%
1 W
N 59‘-
8 -H{-U 18.6
N A A
C 4 A
C 1
1 Vi
- //
- 4/
- %
- //
-9-/,5
- ;5
- 1
L 1
= A
n 1
- ) ¥
X W
- %
L //
= ] 1/
L 1] 1/
. 1
x “R%
N 1
7
- 1 U 18,6
- 1 A
- A U
N 1
- 1
. 707
- Q78 2
L ‘/'Mrn

—grey below 9.3 m.
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PAGE 2 OF 2
LEGEND:
TEST HOLE 03-3 GRAVEL ST Gl
m ' 9 3
_(1 2) N U Yw Pw lw wFELEV: 497.6 m %%, N
- 4 pp CLAY, some silt, stiff, highly Lol S = FILL
N [/ >¢\plastic, moist, olive brown.
:— 2 ,_" CUTFINGS >{ GLACIAL TILL, silt, sandy, some POCKET PENETROMETER (kg/cm?)
C 707 >{ clay, trace gravel, stiff, medium | PP~ 9
C 7’07 3¢ plastic, moist, grey.
— 13— - $ W.....WATER CONTENT (PERCENT OF
- Y 50 [mm diam. % DRY SOIL WEIGHT)
. N7 SCH 40, PVC it
- % RISER PIPE 25 Lw....LIQUID LIMIT
E 33 209 1.5 >§2 ' Pw....PLASTIC LIMIT
— 14 o '
- % Yw... WET UNIT WEIGHT (kN/m?)
B b3 —very stiff to hard below
N (>014.3" m. U......UNCONFINED COMPRESSIVE
- 13 STRENGTH (kPa)
- aYd
) ] | SAND PACKED o
- 15— e Ei N......STANDARD PENETRATION TEST
" A f s S04 ...SULPHATE CONTENT (PERCENT OF
2 : 3 DRY SOIL)
. X 4 —trace seepage at 15.5 m.
= 555 fE . 1g 1014 25 .A.D....IMMEDIATELY AFTER DRILLING
— 16 T {Y ~hard below 16.0 m. ~7...RECORDED WATER LEVEL TEST HOLE
" R DA (LA.D.)
B o AYd
N il 1291 \43
- Rl % W....RECORDED WATER LEVEL (PIEZO)
- sl /N
B = | ¥\ /1
— 17 . % [ | X N
L :() SHELBY SPUT CUTTINGS
- (34 TUBE SPOON
o (2 LIMITATIONS: THE FIELD DRILL LOG IS
u >4 A SUMMARY OF THE SUBSURFACE
ol 18 H 14 | 39 172 ')( CONDITIONS ENCOUNTERED AT THE
. E= 34 SPECIFIC TEST HOLE LOCATION AT THE
- E=] 50 mm_d|am. o TIME OF TEST DRILLING. SUBSURFACE
- Li5i] | MAGHINE SLOTTED ¢ CONDITIONS ~ MAY  VARY AT OTHER
n §=0 SCH 40 RAVC WELL % LOCATIONS OF THIS SITE AND, IN TIME,
C o| | SCREEN %! MAY CHANGE AT THIS SPECIFIC TEST
F 19 —bren 148| N4 HOLE LOCATION.
- NOTE:
: 1. Auger refusal at 19.0 m on |7~ MACHIBRODA ENGINEERING LTD.
= boulder.
» 2, Test Hole sloughed to 16.4 m
. 1.A.D. ?
20 b
— 21
B FIELD DRILL LOG
. AND
N SOIL TEST RESULTS
— 22
. PROJECT:
E SLOPE STABILITY STUDY
— 23 LOCATION:
- 313 - 11TH STREET, SASKATOON, SK
- DATE DRILLED: DRAWING NUMBER:
C 194 OCTOBER 7/03 S03-4925-4A




TEST HOLE 034

—
—_

102

FILL, sand, gravelly, some silt,
trace clay, dense, well graded,
fine to coarse grained, damp,
rown.

CLAY, silty, stiff, low to medium
plastic, moist, brown.

~highly plastic below 650 mm.

—silt lense at 1.3 m.

SILT, some clay, trace sand,
stiff, low plastic, moist, light
olive brown.

~goft, wet, seepage, sloughing
below 7.3 m.

CLAY, silty, firm, low to medium
plastic, moist, olive brown.

—highly plastic, stiff, grey below
9.1 m.

NOTE:
1. Test Hole sloughed to 11.8 m
and dry L.AD.

GLACIAL TILL, silt, sandy, some
clay, trace gravel, very stiff,
medium plastic, moist, grey.

DEPTH
__(’c';) N U Yw Pw Lw wELEV:493.4 m
: =

- 123

— 1

o .a&ag

— 2

- 3 163

— 4

C

o 16.9

— 5

5 14.4

— 7

:_ 19 | 30 1272.3

— 8

= 9 317

C 10

:_ 19 | 69 |308

—cobbles/boJlgérs at 12.0 m.

pp....POCKET PENETROMETER (kg/cm?)

Ww.....WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

...LIQUID LIMIT
....PLASTIC LIMIT
....WET UNIT WEIGHT (kN/m?)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N.....STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

I.A.D....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL TEST HOLE
(L.A.D.)

W.....RECORDED WATER LEVEL (PIEZO)

B X [N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS ~ MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA ENGINEERING LTD.

™
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AND
SOIL TEST RESULTS

PROJECT:

SLOPE STABILITY STUDY

LOCATION:
313 - 11TH STREET, SASKATOON, SK

DATE DRILLED:
OCTOBER 7/03

DRAWING NUMBER:
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PIEZO. ELEV.= 481.4

m

TEST HOLE 03-5

LEGEND:

. GRAVEL SILT N OIﬁEII.N'
oz
9% N [
X \ N/
% LN /N
TOPSOIL SAND CLAY FILL

NINININININININININININININININININININININININININININININ

TOPSOIL, organic, black, rootlets.
FILL, clay, silty, trace organics,
firm, medium plastic, damp,
brown.

—low plastic below 800 mm.

—trace glass at 1.3 m.

~wire at 2.1 m.

—some sand, trace gravel,
medium plastic, damp to moist
below 2.1 m.

GLACIAL TILL, silt, sandy, some
clay, trace gravel, very stiff to
hard, medium plastic, moist,
olive brown, oxide stained.

~cobbles/boulders 5.4 to 6.9 m.

—sand seam, seepage, sloughing
at 8.6 m.

NOTE:
1. Test Hole sloughed to 8.6 m
L.A.D.

....POCKET PENETROMETER (kg/cm?)

W......WATER CONTENT (PERCENT OF
DRY SOIL WEIGHT)

-...LIQUID LIMIT
....PLASTIC LIMIT

...WET UNIT WEIGHT (kN/m?*)

U......UNCONFINED COMPRESSIVE
STRENGTH (kPa)

N......STANDARD PENETRATION TEST

...SULPHATE CONTENT (PERCENT OF
DRY SOIL)

LA.D....IMMEDIATELY AFTER DRILLING
V..R%&EIJ)ED WATER LEVEL TEST HOLE

. X

SHELBY
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ~ ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING., SUBSURFACE
CONDITIONS ~ MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

N

CUTTINGS

P. MACHIBRODA ENGINEERING LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

SLOPE STABILITY STUDY

LOCATION:
313 - 11TH STREET, SASKATOON, SK

DEPTH
m
_(0) N U Yw Pw Lw wELEV: 480.5 m
- 2 7 PP
- 707
- ] %
SN/
- 707 17
N Y%
— 1 :f 7,
X g Z
- 1 50 {[mm diam.
- A7 —| scy 40, bvc| Y4
- j % RISER PIPE
- 4
- 1
— 2 Z
- 77
1
- A 1
- /] /
L ’ /
- / /
- 7 84
3 —¥
N 07
" ? ?—- CUTJIINGS
: 40
- /N7
- 4 ¥
- 1/ 4
- 1 1A
" 787
o 4 7 14 | 43 114.7]
- / ’ h
- 1 r
- / / b
- /I‘ /‘ -
— 5 1 ]
[ [ \
C 1 ]
1
. U p
- 1 Vi b
- ) Y 203pioras [
" 5 U1 154
. /N7 :
L 1 1
- R p
= ’ ; [
- 4 ¢ (
—~ 7 ]
- 1411V
[ KED 7
L lam. '
— 8 HINE $LOT[ED ¢
" VC WELL [
E__ 9 165
— 10
— 11
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH1,TH2,TH3,TH4, TH 5, TH 6 (AMECO05)

AMEC Earth & Environmental. July 27, 2005. Revised Slope Stability Assessment Proposed Condominium
Development, 316 Saskatchewan Crescent, Saskatoon, Saskatchewan

May 2014 (A Golder
Project No. 11-1362-0057 197 L’ Associates



HBT AGRA Limited

Enginsering & Envirenmental Sarvices

TEST HOLE LOG

IC2 1 LS N B

Project No.

SG-013865

Project: PROPOSED CONBOMINIUM DEVELOPMENT
306 SASKATCHEWAN CRESCENT

Elevation(m): 479.50
Date Drilled: 12/10/93

SASKATOON, SASKATCHEWAN orill Method: CME 75 cont. hollow stem auger
TEST DATA
e POCKET PEN. (kPa) L
s U.s.c . DESCRIPTIGN 109 200 300- 400 IR el PIEZOMETER <
I . f ; .
E L e | By PRSI E
W [ PL MC el == = T i ]
a [ . ‘ . aiSno-w 0
I= TOPSOMN. (600 mm) moist, biack, organic, roots
|
G S -~
sandy, moist, stiff, {ow o non plastic, light brown, Ln
rootiets ) ’ 1.0
iR '
2.0
- begpmes very moist and firm below 2.5 m . 7
T T -
very moist, firm, medium plastic, brown, oxides - 3.0
- numerous sand lenses from 27mto40m 1754 ¥
’ - Y After 19 days F
- . 4.0 .,
- very stiff and grey helow 4.0 m |
- hard below 4.6 m 1817
- cobbie/boulder at 4.9 m 5.0
40
. - 6.0
1845 __5
- large cobbie at 7.0 m 7.0
1873
-8.0
- séepage atB5m 20
8.0
End of test hole at 8.0 m
Sample T é:
PP - FIGURE A4
] DISTURBED [><] SPT SAMPLE [E] core
E¥ srrey E= CONT.SAMPLER (1 NO RECOVERY Sheet 1 of 1
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Pood s NUL &=

Enginsering & Environmental Services Project No. SG-01865-

Project: PROPOSED CONDOM[NIUM DEVELOPMENT Elgvation(m}: 480.53
306 SASKATCHEWAN CRESCENT Date Drillead: 12/10/83 _
SASKATOON, SASKATCHEWAN - Drill Method: CME 75 cont. hollow stem atger

TEST DATA
POCKET PEN. (kPa}

-
H
l
H
H

PEN.
come
(kPad

PIEZOMETER
DETATLS

I

DESCRIPTION

Ckge/mad)

DEPTH. (m>
81D,
UNCON.
STR.
DENSITY
DEPTH (m)

TOPSOW. (300 mm} moist, black, organic, roots

CLAY TR {FILL} moist, stiff, low plastic, mottled brown,
disturbed structure .

[

CLAY,

siity, damp, very stiff {o hard, highly plastic, brown,
some sand

- numerous silt lenses

-~ cobbles/boulder at 3.0 m

2.0

16

| 3.0
1765/ |

damp to moist, hard, medium plastic, brown
- grey with brown oxides below 33 m

- disturbed, nuggety structure at 3.3 mto 4.0 m
with numerous fine sand lenses

- 4.0
804 = 136% |

~

533 [1798 .

- cobble at 4.6 m with heavy olive-green stains
- sporadic olive-green stains below 4. 6 m

-5.0

1854

. . 60
-cobble at 8.1 m, 6.4 m, 6.9 mand 8.4 m ’

7.0

- saveral of sandier, softer zones at 73 m o 8.2 m

8.0

18291

Dry afier 19
days

End of test hale at 8.6 m.
No accumulation of seepage or slough material in test
hole after completion of test drilling.

Sa[“ple fype.

EX stelsy ES] contsampler  ©  [T]] NO RECOVERY | sheet 1 of 1
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HET AGRA Limited

Engineering & Environmental Services

TEST HOLE LOG

[gutuy]

FILILE NUL wB

Project No.

SG-01965

Project: PROPOSED CONDOMINIUM DEVELOPMENT
306 SASKATCHEWAN CRESCENT
SASKATOON, SASKATCHEWAN

Elavation{m): 494.36
Date Drilled: 12/10/93 _
Drill Method: CME 75 cont. hollow stem auger

u.s.c

DEPTH (m3

DESCRIPTION

TEST DATA

-

POCKET PEN. (kPa>

PEN.

STO.

COMP
(kPad

UNCON.
STR.

DENSITY
Cgsm3)

PIEZOMETER
DETAILS

i

Ti]samPLE TvPE

9.0

10.0

RS l]

11.04

“

G R R

12,0

TIERI

O IR AL N/ i 8

D TOPSGI_ (150 mmy) mcnst, black, arganic, roots

silty, damp, medium dense, poarty graded, very fing
grained, brown

- fine sitt lenses

-numerous roois o 1.8 m

sandy, moist, very stiff ta hard, low plastic, light brown
- mmstar and very stiff with depth

silty, moist, very stiff, highty plastic, mottled brown

- fumerous silt lenses {vertical and horizontal atfitude)
- sand lenses and pockets from 5.2 mtn 6.3 m

- mica nuggets from 4.0 mtc4.8m

- moister and siltier with depth .

- siitlayer from 63 mto 6.5 m

clayey, very maoist, stiff to very stiff, low plastic, light
brown, some sand

- grey below i0.2m

siity, moist, very stif, highly plastic, grey, sttt partings
- slickensides at 11.0 m
. -wet and grey siltlayer from 113 mtc 11.5m

moist, hard, low plastlc, grey, sandy, cabbles
- wet sand/gravel layers at 126 m, 12.8 m and 13.0 m

- cobbie at 13.0 m

-wet sand layer at 14.2 mto 14.4 m

25

19

1354 |

1358

After4 and 19

164

42

87

1404 1%

2085 |-

] days
7] After 2 hours

Tailings

End of test hole at 15.8 m on rocks

Sample Type:

7 pistursED
B& sHELBY _ E= CONT.SAMPLER

<] sPT SAMPLE

[KE] core

[T] NO rECOVERY

FIGURE A6

Sheet 1 of 1
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HBT AGRA Limited

Enginearing & Environmental Sarvicas

TEST HOLE LOG

SG-01865

Project Na.

Project: PROPOSED CONDOMINIUM DEVELOPMENT
308 SASKATCHEWAN CRESCENT
SASKATOON, SASKATCHEWAN

Elevation(m): 488.67

Date Drifled: 13/10/93

DEPTH (m>

DESCRIPTION

Drill Method: CME 75 cont. hollow stem auger

TEST DATA

POCKET PEN. (kPa>

COMP

PIEZOMETER

PEN.
(kPa)

-DETAILS

STD.
UNCON.
STR.
DENSLTY
(kgrm3)

BERPTH ¢m)

-
i
]

T T T sereLe_7vee

MSEN

20

3.0

ASPHALTIC CONCRETE (50 mm) & GRAVEL (FILL, 50
cmm)

A S e . Al At DS,

e e e e e e et et s e

sandy, moist, very stiff, low plastic, light brown, roots,
clayey
-sand layerfrom L4 mio 1.8 m withvery m

stiff silf in between

oigt, fifm t0

silty, moist, very tiff, highly plastic, brown, few rootlets,
oxides
- silt pockets

moist, very stiff, low plastic, brown, oxides

- very moist, stiff and grey below 4.4 m

- very stiff below 6.0 m _

- hard below 6.2 m with numerous thin sand lenses

-wet sand layerat 7.1 mte 7.3 m

-cobble at 7.6 m, 8.5 mand 8.7 m
-wet sand lensesfrom7.3mto 7.6 m

i

13

h274]

180G |-

1952,

18 -} days

Flush mount

| After 4 and 18

) 4
== B8.0
Attar 1/2 hour e .

3

&

6.0

7.0

End of test hole at 8.7 m on boulder

Sample Type:

DISTURBED
B sHELBY

<] sPT saMPLE
£=] CONT.SAMPLER

K] core

{I1] NO RECOVERY Sheet

1 of 1

FIGURE A7
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[ N A

| E—EE'E" AGRA Limited TEST HOLE LOG
Engineering & Environmental Services Project No. SG-61965
Project: PROPOSED CONDOMINIUM DEVELOPMENT Elavation(m): 485.18
306 SASKATCHEWAN CRESCENT Date Brilled: 14/10/93
SASKATOON, SASKATCHEWAN Drill Method: Hand auger
TEST DATA
E POCKET PEN. (kPa) %Q
~~ - A . - o~
g [Clus.c DESCRIPTION 100 200 300 ap0 | B | Ep-g| PIEZOMETER | S
=N (B K€ opetAamLs | z
e |E olCeZ o o
b | F 2 el i) L
jm] 43} [ yo] ey ]
= | TOPSOR (50 mm) silty, moist, black, fibrous _
; sET
_ sandy, darllp, low plastic, brown, clayey, organics -
y CLAY ) . !
1.0 / silty, moist, stiff, medium to highfy plastic, brown’ | 10
i % - rootlets, sand lenses, salis )
___/ - very moist below 1.0 m
é% '
20 & / ............................................. e s ] ;: Aﬂer 3 a'nd 18 S_'.gz.o
Lyt CLAY TUL moist, stiff to very stiff, medium plastic, dark | days
brown, rootiets, oxides K
End of test hole at 2.4 m on cabbis gr boulder
Sample Type: FIGURE A8
(7] pisTURBED <] sPT SAMPLE (K] core
BER suelsy E=] CONT.SAMPLER (1] NO RECOVERY Sheet 1 of 1
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[—

HEBT AGRA Limited

Engineering & Environmantat Services

lE3! HOLE NU. 9

TEST HOLE LOG

Project No. S G“01 965

Praject: PROPOSED CONDOMINIUM DEVELOPMENT

306 SASKATCHEWAN CRESCENT

Elevation{m): 486.23
Date Drilled: 14/10/93

SASKATOON, SASKATCHEWAN Drill Method: Hand auger
' _ TEST DATA
b POCKET PEN. (kPa) e .
= S = 04 Y
Y y.s.c _ DESCRIPTICON W b OTHER N
= |g LB BS  TESTS | 2
o, = O s n
it} <E | i L
[} n N 13w~ j
[ _TOPSOL (1 50 mm} silty, maist, black, fibrous .
&r Siy
sandy, damp, low plastic, tight brown, clayey, organics
"CLAY UL damp, low plastic, brown, oxides, fow rootists 1.0
End of test hole at 1.5 m on cobbie or boulder .
Sampie Type: FIGURE A9
7 DisTURBED [><] sPT SAMPLE (K] core )
ERl SHELBY E3 cONT.SAMPLER T NO RECOVERY , Sheet 1 'of 1
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 06-1, TH 06-2 (PMELO06)

P. Machibroda Engineering Ltd. July 14, 2006. Geotechnical Investigation and Slope Stability Study Proposed
Condominium 316 - Saskatchewan Crescent East, Saskatoon, SK

May 2014 (A Golder
Project No. 11-1362-0057 204 L’ Associates



* PIEZO. ELEV.= 482.0 m LEGEND:
TEST HOLE 06-1 o sy S
DEPTH , : 25;5 ! (57 E
4 =7
{m) Vo e ~ L BTN
0 — U iw Pw lw wELEV:4B0.9 m TOPSOIL FiLL
- PP TOPSOIL, organic, brown,
- B rootlets. w....WATER CONTENT
- BENTONITE] SEAL (PERCENT OF DRY SOIL WEIGHT)
- 20,0
I T FiLL, silt, sandy, some clay, Lw...LIQUID LIMIT
L L stiff, low plastic, moist, brown.
C I Pw...PLASTIC LIMIT
- 26 | 41 132 NI Y. .WET UNIT WEIGHT (kN/m®)
: L i U.....UNCONFINED COMPRESSIVE
— 2 ¥ 5] GLACIAL TILL, siity, sandy, some STRENGTH (kPa)
- % I % . A4 clay, troce gravel, stiff, medium 2
g ] 50 lmm diam. ] plastic, moist, grey. pp...POCKET PENETROMETER (kg/cm’)
i | S 40, PVC P< ] N....STANDARD PENETRATION TEST
- $ RISER PIPE ¢ ROPE—CATHEAD & DONUT HAMMER
L 3 - : { 50/125mm = BLOWS/SAMPLER
- - IR e o 104 PENETRATION)
- 1w ¢ .
- TS > S0, -....SULPHATE CONTENT
- | une06) 5 (PERCENT OF DRY SOIL WEIGHT)
- &,
4 8 ,g P200..% PASSING No. 200 SIEVE
- 5 SAND PACKED K LAD... IMMEDIATELY AFTER DRILLING
" { ~7..RECORDED WATER LEVEL TEST HOLE
- pr
- L~ (LAD.)
- ze
— 5 e W, RECORDED WATER LEVEL (PIEZO)
- '\f\
" s ‘
" > = ?3
- )4 SHELBY SPLIT CUTTINGS
- s TUBE SPOON
& 83 }
¢ LIMITATIONS: THE FIELD DRILL LOG IS
- { A SUMMARY OF THE SUBSURFACE
N 50 jmm djam. ; CONDITIONS ~ ENCOUNTERED AT THE
" MACHINE $LOTTED > SPECIFIC TEST HOLE LOCATION AT THE
- SCH 40 AVC WELL h TIME OF TEST DRILLING. SUBSURFACE
- SCREEN 5 CONDITIONS ~ MAY  VARY AT OTHER
{ LOCATIONS OF THIS SITE AND, IN  TIME,
" N2 MAY CHANGE AT THIS SPECIFIC TEST
1551 \3¢ HOLE LOCATION.
- P. MACHIBRODA ENGINEERING LTD.
- 8 NOTE:
1. Test Hole open to 7.8 m and
dry LAD.
g
FIELD DRILL LOG
ARD
SOIL TEST REBULTS
10
PROJECT:
PROPOSED
CONDOMINIUM DEVELOPMENT
LOCATION:
SASKATOON, SK u
DATE DRILLED: DRAWING NUMBER:
205 MAR 17/08 806-5722-3




“ PIEZO. ELEV.= 4858 m
TEST HOLE 06-2
DEPTH \
(m) Y
0 M U Jw Pwilw wElEV: 484 4 m
3 pp T TOPSOIL, organic, brown,
o otlets.
B SILYT, sandy, firm, non-plastic,
- ‘ moist, brown.
- BENTONITE SQL 8.3 \ ~frozen to 300 mm.
E
» - 50 {mm diam. ?9:
- 5 SCH 40, PVC :
N 5 RISER PIPE
- 2 :
C 3 : 145K , ) o
» X CLAY, some silt, stiff, highly
- 2 § plastic, moist, brown.
RN §
- 30 | 76 {300 §
C it SILT, some clay, some sand,
— 5 ? stiff, low plostic, moist, brown.
— 6 :f 12:
- - ~some clay, troce sand, firm,
> medium plostic below 8.1 m.
: SAND PACKED
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— 7 page at 7.0 m.
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% z 7.4
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SCH 40 BVC WELL
SCREEN

o

@

bl
i

o
o

STOTATATAY

GLACIAL TILL, sil, sondy, somse
clay, trace gravel, stiff, m
plastic, moist, grey.

4 NOTE:

Test Hole 400 t0 12.2 m

and dry LAD,

LEGEND:

w....WATER CONTENT
(PERCENT OF DRY SOiL WEIGHT)

Lw...LIQUID LIMIT
Pw...PLASTIC LIMIT
Yw..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

pp...POCKET PENETROMETER (kg/cm’)

N.....STANDARD PENETRATION TEST
ROPE—CATHEAD & DONUT HAMMER
50/125mm = BLOWS/SAMPLER
PENETRATION)

S0y .....SULPHATE CONTENT
{PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
LAD.....IMMEDIATELY AFTER DRILLING

‘;ii.?ECO?DED WATER LEVEL TEST HOLE
LAD.

.. RECORDED WATER LEVEL (PIEZO)

E D]

SHELBY SPUT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS  ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS  MAY  VARY AT OTHER
LOCATIONS OF THIS SITE AND, N TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
THO07-01, TH 07-02, TH 07-03, TH 07-04, TH 07-5 (PMELO07)

P. Machibroda Engineering Ltd. June 12, 2007. Geotechnical Investigation and Slope Stability Study Proposed
Residences, 221 & 225 - 11th Street East, Saskatoon, SK

g

May 2014 (A Golder
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PIEZQ, EiEV.= 491.7 m - PAGE 1 OF 2
' TEST HOLE (7-1
DEPTH ROADBOX
(m -

2 o) N U YwPwlw w FLEV:491.8 m
M pp 072 4 TOPSON., organic, brown, rootlets.
- | %1 FILL, clay, some silt, some sand,
[~ BENTONITE SEAL 1trace gravel, stiff, medium plastic,
- d moist, olive, oxide stained.
— 1 27.6
= a7
N 2 é CUTTINGS
[ 5 f 17| SILT, some clay, trace sand, stiff,
- 5 4 medium plastic, moist, brown, trace
. o 707 2B.2 gypsum crystals.
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C :/: /| | RISER PIPE
— 5 7 2
- 2 2
- 7R7 44 208 280/ \37) GLAGIAL TILL, clay, some silt,
— f,' ; (y{{some sand, trace gravel, very stiff,
r 7 7 (4 medium plastic, moist, grey.
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N 2“0 ya'
- ) 78 214 9.9 ><:><
= A7 ‘ 294
O 2
~ 9 4 WS
— 10 bl 4| —sand lense, wet, seepage,
C 787 b stoughing at 10.0 m.
: A i<
- % 4 127} NN
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[~ [/ b
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- 2l ANNULUS E CONTINUED ON NEXT PAGE
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FiLL CLAY
P
%% N (X
(A3 N/
%5, \\ il
TOPSOIL SiT GLﬁELIAL

w....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

..LIQUID LMIT
...PLASTIC LIMIT
..WET UNIT WEIGHT (kN/m®)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm®)
N....STANDARD PENETRATION TEST
ROPE—CATHEAD & DONUT HAMMER)
50/125 = BLOWS/SAMPLER
PENETRATION [mmj)

..... SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200..% PASSING No. 200 SIEVE
LA.D.....IMMEBIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL
(TEST HOLE iA.D.)

W...RECORDED WATER LEVEL (PIEZO)

B X
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL tOG S
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
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HOLE LOCATION.

P. MACHIERODA
ENGINEERING
LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED RESIDENCE

LOCATION:

221 & 225 - 11th STREET EAST
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
MAY 1/07 507-6078-2

208



PAGE 2 OF 2 | LEGEND:
- FILL
&
- vt N/
— | DEPTH TEST HOLE 07-1 ?54 9
{m) ToeeL otk
19 N U TwpPwlw w
F 1k PR +¢| GLACIAL TILL, clay, some siit,
: - ;" _‘_ 100+ 125 '>< Som'e sand, t‘rﬂce qrovel. hc:rd, Woitd WATER CONTENT
- | +— 150 [mm |diorh. ¢ medium plastic, moist, grey, (PERCENT OF DRY SOIL WEIGHT)
= =5 scH 40 PVG - { ] cobbles /boulders
E n=h RISER PIPE P> Lw...LQUID LIMIT
13 ek p{7
n =N . [ < Pw...PLASTIC LIMIT
- H=H 50 imm ; diam. 134
- ] MAGHINE SLGTTEG14.6] V<)) ¥
: sorl 0] v w2 Yiv.. WET UNIT WEIGHT (kN/m?)
z SCREEN ¢ U.....UNCONFINED COMPRESSIVE
. 14 ¢S STRENGTH (kPa)
» Y
— E (>4 pp...POCKET PENETROMETER (kg/cm”)
= B oY
- F i N.....STANDARD PENETRATION TEST
» K:() ROPE—CATHEAD & DONUT HAMMER)
L 15 167] ¥ 50/125 = BLOWS/SAMPLER
i B O PENETRATION [mm])
R % S0, .....SULPHATE CONTENT
- o (PERCENT OF DRY SOIL WEIGHT)
% B s
I SLOUGH % P200...% PASSING No. 200 SIEVE
e Yo'
I K:X LA.D......MMEDIATELY AFTER DRILLING
b 142\ >4
N < ~7...RECORDED WATER |EVEL
I > (TEST HOLE 1.A.D.)
if B h /™
— 17 (>4 W .RECORDED WATER LEVEL (PIEZO)
- b ' »{{ —sond seam, wet, seepoge,
- F (i sloughing 17.2 to 17.7 m. B ] N
= (>4 SHELBY ~ SPUT  CUTTINGS
I '™\ 7] TUBE SPOON
h ™
B 95 I\ /]
— 18 LIMITATIONS: THE FIELD DRILL LOG IS
- A SUMMARY OF THE SUBSURFACE
o CONDITIONS ENCOUNTERED AT THE
n NOTE: SPECIFIC TEST HOLE LOCATION AT THE
- 1. Test Hole sloughed to 11.8 m | TIME OF TEST DRILLING. SUBSURFACE
- LA.D. CONDITIONS MAY VARY AT OTHER
- 19 LOCATIONS OF THIS SITE AND, IN TIME,
- MAY CHANGE AT THIS SPECIFIC TEST
[ HOLE LOCATION.
C 11th STREET
" 90 ? P. MACHIBRODA
L m ENGINEERING
E LTD.
. 21 FIELD DRILL LOG
u AND
_ SOIL TEST RESULTS
- PROJECT:
E— 22 PROPOSED RESIDENCE
Z_ LOCATION:
N 221 & 225 - 11th STREET EAST
— 23 SASKATOON, SK
[ NORTHING: EASTING:
- DATE DRILLED: DRAWING NUMBER:
- MAY 1/07 307-6078-2A




9"4 riLu
TEST HOLE 07-2 R
3 |DEPTH ROADBOX 5%
: m TOPSOIL
: —(o) N U YwPwlw w FELEV:489.4 m
- PP 15.4|\F5] TOPSOIL, orgfmic, browln, rootlets.
" s SILT, some clay, firm, low to
- i > r w....WATER CONTENT
- BENTONITE SEAL medium plastic, moist, brown. (PERCENT OF DRY SOIL WEIGHT)
k o 6: Lw...LIQUID LIMIT
[ I .
[ 2 Pw...PLASTIC LIMIT
- % CUTTINGS
u /% Yw.. WET UNIT WEIGHT (kN/m®)
T N 5 7 ~] SAND, silty, compact, poorly
C 787 graded, fine grained, moist, brown. [ U.....UNCONFINED COMPRESSIVE
— 2 ¢ ; £33 STRENGTH (kPa)
R 2 2 pp...POCKET PENETROMETER (kg/cm?)
[ 2 / —trace seepage, sloughing below  |N....STANDARD PENETRATION TEST
S 1 Y 2.6 m. ROPE—CATHEAD & DONUT HAMMER)
k3 42U 129 7 50/125 = BLOWS/SAMPLER
[ - /x 50 oo “*\Q GLAY, some silt, stiff, medium PENETRATION [mm])
P E 2= % SCI-m:(; l;(\]/rg:n \ plastic, moist, brown, oxide stained, SO, -....SULPHATE CONTENT
u /N7 ] (PERCENT OF DRY SOIL WEIGHT)
F ‘A’ RISER PJPE
LB 4 787 § P200..% PASSING No, 200 SIEVE
E A § LAD......MMEDIATELY AFTER DRILLING
n 707 303
- 2 7 \ ~7..RECORDED WATER LEVEL
- 787 N ) (TEST HOLE {A.D.)
<2 F 77 b GLACIAL TILL, clay, silty, some
= 5 —pp Y| sand, trace gravel, stiff, medium | RECORDED WATER LEVEL (PIEZO)
- /07 (>{ plastic, moist, brown, oxide stoined,
N 2 / K~ ¢aypsum crystals. . [
N 1 N\ /]
: {1 | saNp phckep <> STBE Shoon  CUTwes
I~ AN!\ ULU'; 17.9 )<>
— 6 20 LIMITATIONS: THE FIELD DRILL LOG IS
- 50 Imm | diarb. [ >4 A SUMMARY OF THE SUBSURFACE
- MAGHINE SLdTTE >4 CONDITIONS ENCOUNTERED AT THE
o SCH 401 pvc] weilL ' >{ GLACIAL TILL, sand, silty, some SPECIFIC TEST HOLE LOCATION AT THE
u [ SCREEN (3¢ clay, trace gravel, dense, poorly TIME OF TEST DRILLING. SUBSURFACE
- A= P\ 7| graded, fine to medium grained, CONDITIONS MAY VARY AT OTHER
-~ 7 T TION 8707 - moist, brown, oxide stoined. LOCATIONS OF THIS SITE AND, iN TIME,
: stobigH % MAY CHANGE AT THIS SPECIFIC TEST
C % HOLE LOCATION.
F g - NOTE: > P. MACHIBRODA
s 1. Test Hole sloughed to 7.1 m M ENGINEERING
3 and dry LA.D. LTD.
g FIELD DRIL) LOG
: 11th STREET AND
N SOIL TEST RESULTS
[ PROJECT:
— 10 PROPOSED RESIDENCE
:_ LOCATION:
- 221 & 225 - 11th STREET EAST
— 11 SASKATOON, SK
- NORTHING: EASTING:
- DATE DRILLED: DRAWING NUMBER:
: MAY 3/07 S07-6078-3




PIEZO. ELEV.= 481.0 m

TEST HOLE 07-3

DEPTH
(m) g
o N U IwPwlw w ELEV:481.1 m
- PP ASPHALT CONCRETE, {50 mm).
- 246 = _{FILL, clay, silty, some sond, trace
o BENTONITE SEAL iz gravel, firm, medium plastic, moist,
- black, organics.
- 1 / 386
N 707
» 707
- ] /]
E “B7%
n [
[ 1 [
N 1 1
R4
. o mYG 210
- 7
= “BY
= A
" /]
- N’ | [} cLAY AND SILT, firm to stiff,
- 7 f CUTIINGS | medium  plastic, moist, brown
L 3 7R 19 | 40 {723
- /]
~ 2 2 | -] GLAGIAL TILL, clay, siity, some
o 7R 50 imm | diarh. [ 3{jsand, trace gravel, very stiff,
- 7N SCH 40] BVG (3¢ medium plastic, moist, brown, oxidef
" / ? RISER PIPE ) stained.
4 A <
= Y / :/\
" 707 04
o 1 Ne 19 [\
N Y []4755 m Y
N 7T [/|JuN sf07 WA
= YN b~ /]
SN K3
— 5 ;; v L/
B ] 1A aYd
- / 7] :/\
- 707 >4
- 10 4
- X SAND PACKED =><
T & % ANNULUS 8.9 >>< —very stiff to hard below 5.9 m.
- aYd
- 50 imm ldiar. 0
" MAGHINE SLOTTEG -
. SCH 40| pvd welL | [Qg]79reY Pelow 6.5 m.
- SCREEN Y0,
— 7 i@
" <>
- SLOUGH | 12 | 23 |pe7{ N
— 8 NOTE:
C 1. Test Hole sloughed to 7.2 m
. and dry LA.D.
— 9
- CHERRY LANE
— 10
— 11

LEGEND:

FILL SAND C
% KON A
% § 9
029, ; WA
TOPSOIL GRAVE SUT GlﬁELiAL

w.....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

-UQUID HIMIT
..PLASTIC LIMIT
.WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm?)
N.....STANDARD PENETRATION TEST
ROPE—CATHEAD & DONUT HAMMER)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

..... SULPHATE CONTENT
{PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
LA.D.....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL
(TEST HOLE I.A.D.)

Ww...RECORDED WATER LEVEL (PIEZO)

| X N
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED . AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA
ENGINEERING
LTD.

»

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
PROPOSED RESIDENCE

LOCATION:

221 & 225 - 11ith STREET EAST
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
MAY 10/07 507-6078-4
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Y PIEZO. ELEV.= 478.4 m LEGEND:

&% <
. TEST HOLE 074 K X
73 |DEPTH ROADBOX % X
! (m) TOPSOIL G
' N U YwPwlw w_ FLEV:4785 m
- PP 1 ASPHALT CONCRETE, {100 mm).
L : FILL, gravel, sandy, some silt, WATER CONTENT
i e o (7 dense, well graded, fine to coarse | ™~
. BENTONIE SEAL M\ rained, moist, brown. . (PERCENT OF DRY SOIL WEIGHT)
N ; 111 SAND AND SILT, compact to dense,
2 - 1 31.3] \iii{ poorly graded, ;ine grained, moist, Lw...LIQUID LIMIT
o 78/ 11} brown. Pw...PLASTIC LIMIT
R /N7 50 |mm | diam. it
- *— | scH 40] Pve i Yr..WET UNIT WEIGHT (kN/m®)
sk 07 RISER PIPE
T 0% i U.....UNCONFINED COMPRESSIVE
B o2 j 7 1471\ STRENGTH (kPa)
o /
S 787 I pp...POCKET PENETROMETER (kg/cm®)
- / ﬁ——- CUTTINGS i
- W7 T B i below 2.7 N....STANDARD PENETRATION TEST
N / 2 {1j}] —Some silt below 2./ m. RO;E—CATHEAD & DONUT HAMMER)
.. 3 A= 221 NI wet, seepage, sloughing below 50/125 = BLOWS/SAMPLER
I 9 2 (i 3.0 m. PENETRATION [mm])
S %7 S04 -....SULPHATE CONTENT
- A7 (PERCENT OF DRY SOIL WEIGHT)
- 707
4 ZR7 P200...% PASSING No. 200 SIEVE
N A Hw A.D.....IMMEDIATELY AFTER DRILLING
N ] [o]4742 m
- e (% ere <7..RECORDED WATER LEVEL
- H:] | SAND PACKED il
. F 30 ANNULUS i (TEST HOLE 1A.D.)
me T = X R -7 S vy i W..RECORDED WATER LEVEL (PIEZO)
[ ] MAGHINE! SLOTTERD ! -
ol scH 40| Pvc] welL | H | X
- N SCREEN ; SHELEY SPUT CUTTINGS
- i TUBE SPOON
— 6 == 54 SAND AND GRAVEL, some silt, LIMITATIONS: THE FIELD DRILL LOG IS
- SLOUGH LI dense, well graded, fine to coarse |A SUMMARY OF THE SUBSURFACE
- 1-’6"'}‘! grained, wet, brown, seepage, CONDITIONS ENCOUNTERED AT THE
- P2 sloughing. SPECIFIC TEST HOLE LOCATION AT THE
- o7 TIME OF TEST DRILLING. SUBSURFACE
L o CONDITIONS MAY VARY AT OTHER
— 7 PR LOCATIONS OF THIS SITE AND, IN TIME,
- s MAY CHANGE AT THIS SPECIFIC TEST
a 233
s SLOUGH A
~ g oy . ? P. MACHIBRODA
B :> GLACIAL TILL, CIGy, seme Sllt, ENGINEERING
N E{ | some sand, trace gravel, hard,
- b{ A medium plastic, moist, grey. LTD.
- <
C_ g 17.6K < FIELD DRILL LOG
- 74 AND
n %% SOIL TEST RESULTS
¢ m b/
F (> PROJECT:
o F 28
— 10 13 | 33 US2[ NS PROPOSED RESIDENCE
- LOCATION:
- NOTE:
- 1. Test Hole sloughed to 5.0 m
- LA.D. 221 & 225 - 11th STREET EAST
— 11 SASKATOON, SK
- SASKATCHEWAN NORTHING: EASTING:
- CRESCENT DATE DRILLED: DRAWING NUMBER:
- MAY 3/07 S07-6078-5




PIEZO. ELEV.= 493.2 m PAGE 1 OF 2 | LEGEND:
ALL CLAY
[ N\
: TEST HOLE 07- RS \
D(EPTH ROADBOX S 5% §
m TOPSOIL SILT CIAL
N 0) N U YwPwiw w ELEV:493.3 m i
o pPpb FILL, gravel, sandy, dense, well
- 26.2] N gruded, fine to coarse groined, Wo... WATER CONTENT
- L olst, brown. |77
n BENTONITE SEAL FILL, clay, some silt, some sand, (PERCENT OF DRY SOIL WEIGHT)
N some gravel, stiff, medium plastic,
E s inusnt:’ brown, ?ﬁsde Staine td' | Lw...LIQUID LIMIT
- y SOMe Sit, compaci, poorly
[ 2 -l graded, fine grained, moist, brown. Pw...PLASTIC LIMIT
- é' 7B CUTHINGS Yo WET UNIT WEIGHT (kN/m?)
C %
" ; f U.....UNCONFINED COMPRESSIVE
o ; . 8.5 STRENGTH (kPa)
C %
- 7 2 pp...POCKET PENETROMETER (kg/cm?)
[ 1 11
- 2 7 N.....STANDARD PENETRATION TEST
- [/ '/' EROPE—CATHEAD & DONUT HAMMER)
. 77 16.3 50/125 = BLOWS/SAMPLER
3 ’
- 707 PENETRATION [mm])
I 2 ; 1 SILT, clayey, some sand, firm, S0 SULPHATE CONTENT
[~ 707 medium plastic, moist, brown 4
- 1Y plastic, ’ - (PERCENT OF DRY SOIL WEIGHT)
| 1 I
4 ZhZ P200...% PASSING No. 200 SIEVE
- 7 2 LAD....IMMEDIATELY AFTER DRILLING
b 7 4
n 2 2 ~Z...RECORDED WATER LEVEL
- 2 ; 18.4 161 (TEST HOLE iLA.D.)
— 5 7 7 o CLAY, silty, stiff, medium plostic, | W..RECORDED WATER LEVEL (PIEZO)
- 2 7 50 mm | diarh moist, brown. -
- :"37’ oo 40, FVG sr!av s ces
- 17 | RISIR FIPE TUBE  SPOON
= / /‘
— 6 1B LIMITATIONS: THE FIELD DRILL LOG IS
- ’/, 5 A SUMMARY OF THE SUBSURFACE
L f 5 17.9 234 CONDITIONS ENCOUNTERED AT THE
" f ; SPECIFIC TEST HOLE LOCATION AT THE
- ; ; TIME OF TEST DRILLING. SUBSURFACE
u /] 9 CONDITIONS MAY VARY AT QOTHER
— 7 7 LOCATIONS OF THIS SITE AND, IN TIME,
n ; f MAY CHANGE AT THIS SPECIFIC TEST
- % 2 236 HOLE LOCATION.
= 1 [
s 45R7
[ 1 1 .
o ot T o e | B FMaAcHIBRODA
B / ~ /4 ’ ' ,
- 2 2 |- {3{ medium plastic, moist, grey. m E:_‘g‘lNEERING
- ) e < :
N s /N
- f ; N
- 1 1 >
— 9 -4 2 O FIELD DRILL LOG
- 787 3 AND
- 787 22.4 1.2 kS SOIL TEST RESULTS
— YR% sy —hard below 8.5 m.
N 2 2 %! PROJECT:
N 7%
— 10 —¢ 2 % PROPOSED RESIDENCE
: % (A N\
- 2 2 52 11th STREET LOCATION:
- 2 / p4
- 4 pe.2 10 }\‘S 221 & 225 - 11th STREET EAST
— 11 707 >¢{—sand layer, wet, , seepage, SASKATOON, SK
n 287 \/|sloughing 11.0 to 11.8 m.
- ; /) O NORTHING: EASTING:
- P
- 2 ? 3 DATE DRILLED: DRAWING NUMBER:
n 1 4 N
- 4 [d— [ stobeH 110{N<H  CONTINUED ON NEXT PAGE MAY 2/07 S07-6078-6
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TEST HOLE (7-5

FPAGE 2 OF 2

L"‘*-" GLACIAL TILL, cloy, some silf,
] Eome sand, lroce grovel, hard,
s medium plostie, moist, grey,

1. Test Hole sloughed to 11.8 m

11th STREET

DEPTH
{m)
L 17 N U Tw Puw Lw W
. TH 1P| %
- 2y f
- 1 fot— .5|.|:rum|
N L, :.- i o
- anE £
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— 13 b £
- o Y : o
- il {50 o diom. U502 ]
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s I | rsEr APE | 4
- 14 o 4 E
- 117 e
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1 i
C : | _:{
" [ [4.2 ] e
- 15 s S0 |mm | diam. [ 3]
. ; MAGHING SLOTTEL 4
o : SCH 40| PVE WEIL b
- = | ]
- | SCREEN| | E}
i o b
. - ”
o 4] [EEA
C Py b
i Gl ]
L 17 ] | b3
- e *
| 227 {'\-«.
- A i)
B ey % A
- B L
C A | k.
- 1 E = . 1_!E.'.|' :"‘:"
- HOTE:
- 19 LAD.
— 20
- i
— 21 - .
. I
— 22
- 23

o,
:=:+$
i
=:+"

Wo MATER CONTEMT
(FERCENT OF DRY S0l WEIGHT]

Lw LIGUID LIMIT
Pw.. . FLASTIC LT
Ve WET UNIT WEIGHT (kM/m?)

L, IMCONFINED COMPRESSNE
STREMGTH (kPa)

pp...POCKET PEMETROMETER (kg/em’)
M....STANDARD PEMETRATION TEST

ROPE—CATHEAD & DOMUT HAMMER)
50,/125 = DLOWS/SAMPLER
ENETRATION [rmen])

v BULPHATE CONTENT
[PERCEMT OF DRY S0IL WEKGHT)

Fai. & FASSING Mo. 200 SIEVE
LAl IMMEINATELY AFTER DRILLIMG

“Z._RECORDED WATER LEVEL
(TEST HOLE 1AD.)

W_RECORDID WATER LEVEL (PIEZD)

B X [
BELEY ST GUTMGS

LIMITATIONS: THE FIELD DRILL LOG 1S
& SUMMARY OF THE SUBSURFACE
COMDMIONS EMCOLINTERED AT THE
SPECFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUSSUIRFACE
COMDITIONS M&Y VARY AT OTHER
LOCATIONS OF THIS SITE AND, IH TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION,

F P. MACHIBRODA
m ENGINEERING
LTD.

FIELD DRILL LOG
AMD
S0IL TEST RESULTS

PROJECT;
FROPOSED RESIDEWCE

LOeC AT

221 & 225 - 11th STREET EAST

SASHATOON, 5K
HORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
MAY 207 S07-807T 888
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APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
THO08-01, TH 08-02, TH 08-03, TH 08-04 (PMELO08)

P. Machibroda Engineering Ltd. July 8, 2008. Proposed Commercial/Residential Development 328
Saskatchewan Crescent East, Saskatoon, SK

e

May 2014 (A Golder
Project No. 11-1362-0057 215 L’ Associates



PIEZO. ELEV.= 480.4 m

LEGEND:

FILL
TEST HOLE 08-1 %
DEPTH ROAD BOX ) 2,4;
(m) »Y TOPSOIL G
L5 N U fwPwlw w ELEV:480.4 m
N pp o5 FX\TOPSOIL, organic, rootiets.
- BENTONITE SEAL - FILL, clay, siity, some sand, trace |y WATER CONTENT
- ” gmvel, stiff, medium plastic, moist, (PERCENT OF DRY SOIL WEIGHT)
— rown.
- ;,// i 0.5 Lw...LIQUID LIMIT
N 7 Pw...PLASTIC LIMIT
g 2
- %7 Vo WET UNIT WEIGHT (kN/m?)
- 707 sand and gravel 1.5 to 1.7 m.
F ] 12— 08 A black, organics 1.9 to 2.0 m. | UL ERRARED BOMPRESSVE
a 9 {/; YCLAY, silty, firm, medium plastic, N
- 7 § moist, brown, oxide stained. pp...POCKET PENETROMETER (kg/cm®)
:— ] \ N.....STANDARD PENETRATION FEST
S S 7 N Il it AN O N \ 50/125 = BLOWS/SAMPLER
- g X§ PENETRATION [mm])
o N 1.7 3B/ 7] saND, silty, compact, poorly S0, .....SULPHATE CONTENT
- 5 7 graded, fine grained, moist, brown. {PERCENT OF DRY SOIL WEIGHT)
-, dHd 1 P200..% PASSING No. 200 SIEVE
— 4 N7 SR S S -
» (,A/, 50 jmm diam. | | [ L.A.D.....MMEDIATELY AFTER DRILLING
- ; % SCH 40] PV} oo
N ] RISER PIPE ; <7...RECORDED WATER LEVEL
- I SILT, sondy, soft, low plostic,
- 00, lea moist, brown. (TEST HOLE 1.A.D.)
— 5 ¥ 2 ) w...RECORDED WATER LEVEL (PIEZO)
- 7 /] --wet, seepage, sloughing below
X 70’ 5.2 m. B X N
N % SHELBY SPUIT CUTTINGS
" 2 7 TUBE SPOON
- % .
— B e —stiff befow 6.0 m. LIMITATIONS: THE FIELD DRILL LOG 1S
N # X A SUMMARY OF THE SUBSURFACE
[ ] p1-e0 263 CONDITIONS ENCOUNTERED AT THE
» 7 //, SPECIFIC TEST HOLE LOCATION AT THE
N ; | w TIME OF TEST DRILLING. SUBSURFACE
- ] /335-52;'}08 CONDITIONS MAY VARY AT OTHER
— 7 7 - LOCATIONS OF THIS SITE AND, IN TIME,
B ; MAY CHANGE AT THIS SPECIFIC TEST
- 7R7 HOLE LOCATION.
- ype %4 GRAVEL AND SAND, dense, poorly
- 4 3p 16.5 ] graded, medium grained, wet,
8 L XL brown, seepage, sloughing. ? P. MACHIBRODA
- o p ENGINEERING
¥ qlN 6% m LTD.
:_ g - ’ N - 15.5 S GLACIAL TILL, clay, some S:Eit, EIELD DRILL LOG
= >{|some sond, trace gravel, stiff, AND
[~ Sl medium plastic, moist, grey.
- i SOIL TEST RESULTS
- 50 imm |diam, 3
: p= MAGHINE, SLOTTED % PROJECT:
"y lim. | SCH 401PVC WELL | LeS PROPOSED COMMERCIAL /
- = SCREEN o RESIDENTIAL DEVELOPMENT
S 17 |35 [1an[NSY
: % 328 SASKATCHEWAN CRESCENT
- P2y SASKATOON, SK
— 11 -4 1N
- FAS
- N/
- @ NORTHING: EASTING:
- N
- SLOUGH 93¢ NOTTE ¢ Hol hed 1o 7.5 DATE DRILLED: DRAWING NUMBER:
[~ es ole, ugne o} m
- SIS 2719 MAY 26/08 $08-6500-2
144 NNg




PIEZO. ELEV.= 4B5.9 m LEGEND:
FILL SAND C
L A | [$]
DEPTH TEST HOLE 08-2 % N &
ROAD BOX %9 £ | AY X
(m) TOPSOIL GRAVEL SILT CLATTAL
0 N U Yo Pwitw w FELEV:486.1 m it
pp o1 B ASPHALT CONCRETE (120 mm)
: - 2155 FILL, scnd and gravel, dense, well |w.....WATER CONTENT
BENTONITE SEAL lgraded, coarse fo fine groined, (PERCENT OF DRY SOIl WEIGHT)
707 % limoist, brown.
7 FILL, ciay, silty, some sand, trace |Lw..LIQUID LIMIT
1 N7 gravel, stiff, medium plastic, moist,
lbrown, oxide stained. Pw...PLASTIC LIMIT
987 CUT”NG? Y. .WET UNIT WEIGHT (kN/m?)
| {FILL, clay, silty, firm, medium
A : : . U.....UNCONFINED COMPRESSIVE
9 2/ 0 leea plastic, moist, brown, oxide stained. STRENGTH (kPa)
]
] pp...POCKET PENETROMETER (kg/cm?)
1 v
/07 N....STANDARD PENETRATION TEST
7207 SAFETY HAMMER w/AUTOMATIC TRIP
3 154\ 50/125 = BLOWS/SAMPLER
2 2 =] —concrete at 3.2 m, _ PENETRATION [mm])
e 80 mm | diarn. (g SLACIAL T, oy, SO it |50;.....SULPHATE CONTENT
SCH 40! PVG L~y some sand, trace gravel, sfiff, 4 CENT OF DRY SOIL WEIGHT
9 7 RISER PIPE [>{| medium plastic, moist, brown, (PER OF D )
] T FN A oxi H
PRI 7 I S 2§ oxide stained. P200..% PASSING No. 200 SIEVE
W
g = K')( 1.A.D.... IMMEDIATELY AFTER DRILLING
” 11 | N3¢
/R ~7...RECORDED WATER LEVEL
g XY SAND AND GRAVEL, dense, well (TEST HOLE L.A.D.}
7R3 2 %] graded, coarse to fine grained,
5 jm/ 4812 m._.. oy B h .
P4 P aun"2 /08 frd moist, brown, oxide stained. w...RECORDED WATER LEVEL (PIEZQ)
] {EA
4 87
7 s B X
/7 £2a SHELBY SPLIT  CUTTINGS
7R’ ‘i};% TUBE SPOON
I ) gf.’-

6 U1 AP et, seepoge, sloughing 6.1 to | LIMITATIONS: THE FIELD DRILL LOG IS
7B E 6.4 m. A SUMMARY OF THE SUBSURFACE
707 224 _ CONDITIONS ENCOUNTERED AT THE
787 (3¢| GLACIAL TILL, clay, some silt, | SPECIFIC TEST HOLE LOCATION AT THE

% Fis some sand, trace gravel, very stiff,| TIME OF TEST DRILLING. SUBSURFACE
7 4 p{J{ medium plastic, moist, grey. CONDITIONS MAY VARY AT OTHER

7 G- LS LOCATIONS OF THIS SITE AND, IN TME,
/N7 2% MAY CHANGE AT THIS SPECIFIC TEST
# 145?/\ HOLE LOCATION.

4 | =<
787 [><

g8 -U-H- (4 P P. MACHIBRODA
707 0 M ENGINEERING
1 [ < LTD.

4 FlL__ | sanb packep (<
-1 b ANNULUS >

Fo QRN 5 0 NS VRS NS AU SR SO I £ FIELD DRILL LOG
N=n <> AND
e s7ee 190 BECY SOIL TEST RESULTS
= 50 mr | diam. 1 -

MAGHINE] SLOTTED YO PROJECT:
10 - |scH_40)pvel wele | £¢S PROPOSED COMMERCIAL /
SCREEN &S RESIDENTIAL DEVELOPMENT
. . Ve
[ iol—— | SLOLIGH 145 <2 orE LOCATION:
1. Test Hole sloughed to 10.0 m | 328 SASKATCHEWAN CRESCENT
11 L.A.D. SASKATOON, 8K
NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
217 MAY 23/08 508-6500-3
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PIEZO. ELEV.= 498.4 m PAGE 1 OF 2

(m) N Y,
L 0 U Jw Pw Lw w ELEV:487.4 m
- pp K\ TOPSOIL, black, organic, rootlets.
- BENTONITE SEAL 18.7 - FILL, clay, sandy, some silt, trace
— : gravel, firm, low to medium plastic,
" | moist, mottied brown/black,
o / ! 1w }\Srgcmics, rootiets, brick pieces.
- 1 /5 """" : | SAND, silty, loose to compaoct,

A 34

n ¥ {poorly graded, fine grained, moist,
- o 4 brown.
- 4 :
N ] / —-silt seam 1.6 to 1.8 m,
r— 2 AT .. 1B8E Q CLAY, some silt, very stiff, medium
. % 2 L \to highly plastic, moist, brown.
a1 BRIN
i % i
- ¢ % .| SAND, silty, trace clay, loose to
R S v 7 NN I s |compact, poorly graded, fine
X | grained, moist, brown.
IS
" 7N’
u 4
- %
o 4
- 707
- 787
- 5 —f-f—tcuTring
- ? b P
n L :
o 10 :
- [ P
- % % SILT, some clay, soft to firm, low
— - to medium plastic, moist, brown.

6 g
N ; %
- g 7 311
N s f CLAY, some silt, stiff, medium
L. é plastic, moist, brown
- 4|50 imm | diam. N\ Plostic. moist, brown.
SPRIN /87 N+ i o S . N\
- RISER PIPE \
- 8% N
- \
- I
= 1
N ]
— 8 - - 26.9
- ’ f SILT, some clay, firm, fow plastic,
- meist, brown.
[ []
™ V]
- 8%
= /‘ /
- 787 CLAY, silty, stiff, medium plasti
N 1 [4 ) Y ' p c,
C 1 FH2 18.5 32.8 §moist. brown, oxide stained.
= §—silt loyer 9.8 to 10.1 m.
— 10 B M . - — §
- N 316\
- s— | SLOUGH §—grey below 10.6 m.
— 11— §
- § continfEd oN NeXT PAGE

LEGEND:
FILL

TOF’SOIL GRAVEL SILT

..... WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

-.LIQUID  LIMIT
..PLASTIC LIMIT
WET UNIT WEIGHT (kN/m®)

UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/crm’)

..... STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

..... SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

S04
P200...% PASSING No. 200 SIEVE
LA.D....IMMEDIATELY AFTER DRILLING

<7.,.RECORDED WATER LEVEL
(TEST HOLE L.A.D.)

W, . RECORDED WATER LEVEL (PIEZO)

m B N
SHELBY SPUIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DREL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPEC¥IC TESY
HOLE LOCATION.

P. MACHIBRODA
ENGINEERING
LTD.

@

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

PROPOSED COMMERCIAL /
RESIDENTIAL DEVELOPMENT

LCCATION:

325 SASKATCHEWAN CRESCENT
SASKATQOON, 8K

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
MAY 22/08 508-6500-4
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PAGE 2 OF 2
TEST HOLE 08-3
N U YwPwlw w
] ! , silty, stiff, medium plastic,
" PP J] CLAY, silty, stiff, medium plast
11 247 ><\r_n0|st, grey. '
\/] GLACIAL TILL, clay, silty, some
:{ > sand, trace gravel, stiff, medium
; =] plastic, moist, grey.
.””"...m_mm.g” :<>
50 imm dicr{w. ~<>
SCH 40, PVC : AN
RISER PIPE ><
; : N/
S &
2 i278.229 12.2[/\
: N /|
o] AN
R FS
. sLoUGH b{>| —hard beiow 14.4 m.
' @
AN
N/
h ™\
,,,,,,,,, LB
&
&l 83 /<Y —-sand lense, wet, seepage,
/< sleughing at 153 m.
NS
v
N/
N
N/
AN
ks s
W
81 { \ 3¢

¥

SAND, gravelly, some silt, very
dense, well graded, coarse to fine

—
~J

grained, wet, grey, seepage,

50 jmm idiam. sfoughing.

MACHINE SLOTTED
SCH 40] PVCE WELL
SCREEN

10.6

Y
Co

N
o

H

N
ey

i

E

GLACIAL TILL, clay, some silt,
some sond, troce gravel, hord,
medium plastic, moist, grey.

~r

=

¥

19 | 47 17.7

<

INANANSNINANSNINSNSN
PNSNININANINININNS,

<

5.2

NOTE:
1. Test Hole sloughed to 9.3 m
LA.D.

N
[N

N
(@]

li]lillllllli\i(llllliiilllllil
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LEGEND:
FiLt

w....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

Lw...LIQUID LIMIT
Pw.. PLASTIC LIMIT
Y. WET UNIT WEIGHT (kN/m®)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

pp...POCKET PENETROMETER (kg/cm?)

N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

S04 .....SULPHATE CONTENT
{PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
LA.D.....MMEDIATELY AFTER ORILLING

<7...RECORDED WATER LEVEL
(TEST HOLE 1.A.D.)

W_RECORDED WATER LEVEL (PIEZO)

SHELBY SPLT CUTTINGS
TUBE SPOCN

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY CF THE SUBSURFACE
CONDITIONS ENCCUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME CF TEST DRILLING., SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION,

P P. MACHIBRODA
m ENGINEERING
LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

PROPOSED COMMERCIAL /
RESIDENTIAL DEVELOPMENT

LOCATION:

328 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:

DATE DRILLED: DRAWING NUMBER:
MAY 22/08 S08-6500-4A




PIEZO. ELEV.= 4955 m PAGE 1 OF 2 | LEGEND:
FlEL
TEST HOLE 08-4 % %
DEPTH % X
L
m TOPSOIL G GLACIAL
m(o) N U TwPwlw w ELEV:494.4 m i
N PP P 24 TOPSOIL, organic, rootlets.
- EBENTON?E S_FAL 3.2 SAND, some S”t‘, compact, poorly Wit WATER CONTENT
- % P graded, fine grained, damp, brown. (PERCENT OF DRY SOIL WEIGHT)
B 7870 Lw...LIQUID LIMIT
- D Pw...PLASTIC LIMIT
= ] Yee...WET UNIT WEIGHT (kN/m?)
- Z/R7 U.....UNCONFINED COMPRESSIVE
R 7 e STRENGTH (kPa)
- pp...POCKET PENETROMETER {kg/cm?)
- V1 ;
- % N.....STANDARD PENETRATION TEST
- % : ; SAFETY HAMMER w/AUTOMATIC TRIP
-z 50/125 = BLOWS/SAMPLER
- 5
- w'Q(.‘.LAY, silty, stiff, highly plastic, PENETRATION. [mm])
- [ \ moist, brown, oxide stained. SOy «en. SULPHATE CONTENT
- / 7 \ (PERCENT OF DRY SOIL WEIGHT)
: %
- /N7 \ P200..% PASSING No. 200 SIEVE
4 7 . \
- 7 ; \ LAD.....IMMEDIATELY AFTER DRILLING
o ] 31167 1310 \
N \ <7...RECORDED WATER LEVEL
- 7 § (TEST HOLE LA.D.)
— O P § w...RECORDED WATER LEVEL (PIEZO)
[ %
[ % 4 \ . & N
N 7 9 \ SHELBY SPLIT CUTTINGS
- 4 0 CUTTINGS \ TUBE SPOON
— 6 | g8l LIMITATIONS: THE FIELD DRILL LOG IS
N % = SAND, silty, compact, poorly A SUMMARY OF THE SUBSURFACE
- ] 50 imm jdiam graded, fine grained, moist, CONDITIONS ENCOUNTERED AT THE
- 7 SCH 40) PVG brown, oxide stained. SPECIFIC TEST HOLE LOCATION AT THE
- 7 RISER PIPE TIME OF TEST DRILLING. SUBSURFACE
. CONDITIONS MAY VARY AT OTHER
— 7 LOCATIONS OF THIS SITE AND, IN TIME,
- /07 MAY CHANGE AT THIS SPECKIC TEST
- 2 g 65 HOLE LOCATION.,
B % RRRAS
- ; ; I SILT, some clay, firm, medium
8 LYl plastic, wet, brown. P P. MACHIBRODA
N “B% ; m ENGINEERING
X / | LTD.
- 4 z
7 ;
. g - 17 - _130.0 FIELD DRILL LOG
n % 7 t AND
_ 7 SOIL TEST RESULTS
" %
- 2 2 PROJECT:
" 10 7H7 PROPOSED COMMERCIAL /
- 1 U= RESIDENTIAL DEVELOPMENT
N V14842 'm
X 14uN "27/08 .
- 2 2 £946 —~sand ond gravel seam, wet, LOCATION:
- ” seepage, sloughing 1.0 to 328 SASKATCHEWAN CRESCENT
- 1 t1.2 m SASKATOON, SK
:M 1 1 M.ék.,é .-
- N GLACIAL TILL, clay, some silt, NORTHING: EASTING:
2 . SLOUGH some sand, trace gravel, stiff, DATE DRILLED: DRAWING NUMBER:
- 3 medium plagtic, moist, grey.




DEPTH
(m)

PAGE 2 OF 2

TEST HOLE 08-4

N U ’Yw‘Pw Lw w

12

—_
[

S

o

pp

50 imm

SCH 40,

¢ SLOUGH -

dian

PVE
RISER PIPE

13

12

6.2

r Tl
NSNS
FAYAVAVAVAN

7

NS

TSI

s
()]

~J

PVC

TTEC

WEL

" mm?c}iqm | ot
MACHINE SLO

121

s
0

w

N
(]

[a]
Y

N
N2

BN
{n
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GLACIAL TILL, clay, some silt,
some sand, trace gravel, stiff, low
to medium plostic, moist, grey.

NOTE:
1. Test Hole sloughed to 11.1 m
LA.D.
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LEGEND:
FllL

<3
)

7,

“ R
SO

s
A
2.
TOPSOIL

w.....WATER CONTENT
(PERCENT OF DRY SOiL WEIGHT)

L LIQUID LIMIT
PLASTIC LIMIT
LWET UNIT WEIGHT (KN/m®)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm’)
N.....STANDARD PENETRATION TEST
SAFETY MAMMER w/AUTOMATIC TRIP
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

..... SULPHATE CONTENT
(PERCENT OF DRY SOiL WEIGHT)

£200...% PASSING No. 200 SIEVE
LAD.....IMMEDIATELY AFTER DRILLING

~Z...RECORDED WATER LEVEL
(TEST HOLE LA.D.)

w...RECORDED WATER LEVEL (PIEZO)

SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECHIC TEST
HOLE LOCATION,

P. MACHIBRODA
ENGINEERING
LTD.

¥

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:

PROFOSED COMMERCIAL /
RESIDENTIAL DEVELOPMENT

LOCATION:

328 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
MAY 26/08 S08-6500-5A




APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
11-0057-BH1, 11-0057-BH2, 11-0057-BH3 (GAL12)

Golder Associates Ltd. May 2013. Assessment of Slope Instability at 200 Block, 11th Street East.

May 2014
Project No. 11-1362-0057

) Golder
Associates

222 -



PROJECT: 11-1362-0057.5000

RECORD OF BOREHOLE:

11-0057-BH1

SHEET 1 OF 1

BOREHOLE 11-1362-0057-5000-BOREHOLES.GPJ GAL-SASK.GDT 1/10/12

LOCATION: Cherry Lane N 5775616.80 E 386010.50 BORING DATE: 23/6/12 DATUM: City Datum
DRILL RIG: Acker MP-5
DRILLING CONTRACTOR: Paddock Drilling Ltd.
DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w 8 SOIL PROFILE SAMPLES | CFSISTANGE, BLOWS/0.3m k, cm/ L0 PIEZOMETER OR
o | E = 3=z STANDPIPE
Fu | w ] o £ 20 40 60 35 INSTALLATION
IL| o Z|EEV-| @ |#|$ | SHEARSTRENGTH natv WATER CONTENT PERCENT ER AND
= DESCRIPTION s s ?__ 21 2Pa ity Qg GROUNDWATER
u '-‘C g [PEPTH 5 3" : wpbk—oeW—— jw <3 OBSERVATIONS
2 = | (m) @
» 20 40 60
B GROUND SURFACE 488.30
B ASPHALT PAVEMENT Flushmount ]
B 488.10 2 ed 4
B SAND and GRAVEL, well graded, 020 <1 ]
- angular, some silt, medium brown, dry 487.84 el
- (GRANULAR BASE) 046 <] 5] ]
B (ML) CLAYEY SILT, trace fine sand, | |# ]
L medium brown, (FILL), w>PL, soft -1 |AS PP= BRI
| 0.25 ol o]
[ R
B 487.08 2]
- (Cl) SILTY CLAY, medium brown, w>PL, 122 B
- soft to firm 12 | AS %P; S [
<] s
5 o |5
- | [ ]
B <] ]
B o 1o
- 13 | AS PP= <9I
- 485.86 1.0 n
- (CH) CLAY, medium brown, w>PL, firm 244 CEEE
- 14 | AS <] 8] 4
B o s
B 1y
- o) 7]
5 <] k<]
B 4 = |z
B s <] &
- 5 15 |As ppe o 2] 1
- El 484.64 0.75 . <) fa] 4
i 5| | (C) SILTY CLAY, some sand and 3.66 MH | Slope Indicator =] |~
B 2| g | gravel, medium brown, (TILL), w~PL, in Grout <] k] ]
[ 4|5 2| stiff | [~
- 113 - medium grey 16 | AS PpP= <] &)
i S 1.25 S
B 3 <] ] ]
B o) |z
B KRR
B K
- < =]
[ 17 | AS Pp= 5| o]
i 1.25 =R
- s s .
B <1 k<]
B o s
B KK
. o |7 ]
B <1 k<]
[ o |
B 1y
- = =] ]
B 481.90 KRR
L (ML) sandy SILT, some fine gravel, 6.40 A
- medium grey, (TILL), w<PL, very stiff 18 | AS PPs e
i i o |7 ]
- 481,29 =T
5 (SM) SILTY SAND, fine grained, medium 7.01 1
- brown, wet 7‘} 7‘} R
B 48068 Slough 28]
- END OF BOREHOLE = 7.62m 7.62 .
— 10 —]
DEPTH SCALE LOGGED: CSF
F Golder
1: 2Associates CHECKED: HV




BOREHOLE 11-1362-0057-5000-BOREHOLES.GPJ GAL-SASK.GDT 1/10/12

PROJECT: 11-1362-0057.5000

RECORD OF BOREHOLE:

11-0057-BH1P

SHEET 1 OF 1

4Associates

LOCATION: Cherry Lane N5775616.80 E 386010.50 BORING DATE: 23/6/12 DATUM: City Datum
DRILL RIG: Acker MP-5
DRILLING CONTRACTOR: Paddock Dirilling Ltd.
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR
I | & = . iz STANDPIPE
o | W o £ 20 40 60 80 10°  10°  10* 10 zZE INSTALLATION
N = 5 o 1 1 1 1 1 1 1 1 ] &
Il e Z|EEV-| @ |#|S | SHEARSTRENGTH natVv. + Q- @ WATER CONTENT PERCENT ErE AND
2|z DESCRIPTION s s 72| cuira V. 0o o Sy GROUNDWATER
a 5 .Ec_( ler:)TH 2 gl : wWphb—oeW qw EE OBSERVATIONS
@ » @ 20 40 60 80 20 40 60 80
L, GROUND SURFACE 488.30
| ASPHALT PAVEMENT Pl ]
i 488.10 B S
i SAND and GRAVEL, well graded, A 0.20 1
- angular, some silt, medium brown, dry 01 487.84 RERIE
- (GRANULAR BASE) 0.46 = 1 = 1
B (ML) CLAYEY SILT, trace fine sand, ]
i medium brown, (FILL), w>PL, soft PR
= q i
- s
i > 487.08 Cofoe)
- £ (CI) SILTY CLAY, medium brown, w>PL, 122 W 129
- ] , | softtofirm R
B 5|2 Grout N a
i H P4 | TO I | pp= S
B Lla 05 R R
- 2|52 o S
- oo e e
= S| 0 . }
B E - i
- 2 485.86 7 R
- (CH) CLAY, medium brown, w>PL, firm 244 - 1
B 1P-2 | TO O PP= = ]
i 1.25 7 ]
— 3 DN D!
i VW11192 i N
| Pt h
B 1P-3 | TO I 1 PP= Lat) |
B 15 X a4 ]
- 484.64 MH 4 1
i END OF BOREHOLE = 3.66m 3.66 ]
B NOTE: ]
[~ ¢ Borehole was drilled 0.3m west of ]
L borehole 11-0057-BH1. ]
- Soil description derived from the g
B adjacent borehole. i
I _
I _
- _
I _
- _
L _
DEPTH SCALE LOGGED: CSF
F Golder
1:50 CHECKED: HV




PROJECT: 11-1362-0057.5000

LOCATION: Cherry Lane N 5775620.20

E 385980.90

RECORD OF BOREHOLE:

BORING DATE: 23/6/12
DRILL RIG: Acker MP-5

11-0057-BH2

DRILLING CONTRACTOR: Paddock Drilling Ltd.

SHEET 1 OF 1

DATUM: City Datum

BOREHOLE 11-1362-0057-5000-BOREHOLES.GPJ GAL-SASK.GDT 1/10/12

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
wo| 9 SOIL PROFILE SAMPLES | RESISTANGE, BLOWS/0.3m K, cmis Jo|  PRZONEEROR
< = <z
2 il I o o £ 20 40 60 10°  10°  10*  10° &5 INSTALLATION
'C_C = i & wle 1 1 1 1 1 1 1 Zw AND
E m 0 DESCRIPTION < ELEV. g % g gHEkAPR STRENGTH  nat \</ WATER CONTENT PERCENT = ; GROUNDWATER
= . a
4 g :: D'ff;)TH 2 1 em wp oW wi < OBSERVATIONS
@ » @ 20 40 60 20 40 60 80
| GROUND SURFACE 485.90
B ASPHALT PAVEMENT 0.00 Flushmount ]
B 485.67 = 7]
B ORGANIC SILT, black, wet, soft BiE 0.23 < e
B HIE Id z
i EfdE NS
- HEE] 485.14 2=
B (CI) SILTY CLAY, trace fine sand, 0.76 I
[ medium brown, w>PL, firm 217 ]
= 21 |AS O PP= ] s
i 05 v [e] ]
I 22 |AS o | = <] =]
- 075 R
s - stiff sl s
B v o] ]
B KA
[ — Id =
— e 23 |AS (@] Ffs- 919
| 3 &) o]
5 5| e i
B H g 483.46 1 1 ]
B = | <| (CH) CLAY, medium brown, w>PL, firm 2.44 i
- 2|E (CH) 24 |As FO—— PP= |Slope Indicator [*| ||
- 4k 05 lin Grout 2017 ]
i 2|3 483.00 < kI
[ 2| (CI) SILTY CLAY, some sand and 2.90 el 7]
- £ gravel, medium brown, (TILL), w~PL, =1 18] A
B < very stiff = |z
B ) ) N
- 25 |AS e PP= 7417
- 482.24 3.0 < |«
B (ML) sandy SILT, some fine gravel, 3.66 =17 ]
i medium brown, (TILL), w<PL, very stiff 26 |AS o Phe <] [s] ]
| 4 . Id 7
B <1 14
B R
i - grey <) fs] ]
B o) [z ]
B R
- 27 |AS O 7 |7 ]
. <] ] 1
| ] |7 ]
i 480.69 RERE
- END OF BOREHOLE = 5.21m 521 ]
L ]
DEPTH SCALE ld LOGGED: CSF
E Golder
1: Associates CHECKED: HV




PROJECT: 11-1362-0057.5000

LOCATION: Cherry Lane N 5775620.20

RECORD OF BOREHOLE:

E 385980.90

BORING DATE: 23/6/12
DRILL RIG: Acker MP-5

11-0057-BH2P

DRILLING CONTRACTOR: Paddock Drilling Ltd.

SHEET 1 OF 1

DATUM: City Datum

BOREHOLE 11-1362-0057-5000-BOREHOLES.GPJ GAL-SASK.GDT 1/10/12

a DYNAMIC PENETRATION HYDRAULIC CONDUCTIVITY,
w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/0.3m K, cms Lo| PIEZOMETEROR
o | E = 3=z STANDPIPE
Ow | W o £ 20 40 60 10°  10°  10*  10° 35 INSTALLATION
N = 5 o d 1 1 1 1 1 1 | =0
L | o Z|EEV-| @ |#|$ | SHEARSTRENGTH natv WATER CONTENT PERCENT ErE AND
= DESCRIPTION s oeemal 2 17 |2 cupa oy Qg GROUNDWATER
u z .Ec_‘ ™) 2 gl wp———aW  wi EE OBSERVATIONS
@ » @ 20 40 60 20 40 60 80
| GROUND SURFACE 485.90
| ASPHALT PAVEMENT 0.00 izl
B 485.67 N EN I
- ORGANIC SILT, black, wet, soft HZE 0.23 o P
i e <)
= g» § 74 7{1 i
- HEE] 48514 R
i (CI) SILTY CLAY, trace fine sand, 0.76 Zil%) ]
| medium brown, w>PL, firm N S
i 2 Grout Sl ]
£ B Sh
B 8 I
B g» é’, ) <q<q ]
i 5 <é - stiff /{1 /{1 1
E] <<
i e|n 2P-1 | TO @] PP= o e
i © |2 10 I
[ 2|58 "
i g - |
B 3 NN
i . 48348| o |10 \ : ppe [VW11200 P -
B (CH) CLAY, medium brown, w>PL, firm 244 30 759
B MH <24
i R
B 483.00 e ]
. (Cl) SILTY CLAY, some sand and 2.90 o rsom
| gravel, medium brown, (TILL), w~PL, 2P-3 | TO iPo) ]
- very stiff ’ S 17
B 5
5 482.45 i
B END OF BOREHOLE = 3.45m 345 ]
B NOTE: 1
B Borehole was drilled 0.3m west of ]
- borehole 11-0057-BH2. _]
L Soil description derived from the i
B adjacent borehole. 1
L |
DEPTH SCALE LOGGED: CSF
F Golder
1: @Associates CHECKED: HV




PROJECT: 11-1362-0057.5000 RECORD OF BOREHOLE: 11'0057'BH3 SHEET 1 OF 1

LOCATION: Cherry Lane N 5775622.30 E 385959.40 BORING DATE: 23/6/12 DATUM: City Datum
DRILL RIG: Acker MP-5
DRILLING CONTRACTOR: Paddock Drilling Ltd.

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

o | E = . iz STANDPIPE

Qu | u 9 . & 20 40 60 80 10°  10°  10°  10° 35 INSTALLATION

E | & S |Eev.| 4 |w|S ‘ ‘ ‘ ‘ ‘ : ‘ ‘ Ed AND

LU g DESCRIPTION < z % G | SHEARSTRENGTH natV. + Q- @ WATER CONTENT PERCENT 3 GROUNDWATER

u z = D'fr:)TH 2 gl i wp———aW  wi EE OBSERVATIONS

[
@ »n o 20 40 60 80 20 40 60 80
L, GROUND SURFACE 484.10
[ ASPHALT PAVEMENT P o, Flushmount ]
.08
- SAND and GRAVEL, well graded, 013 "1
i angular, some silt, medium brown, moist SR
i (GRANULAR BASE) o A ]
- (CL) sandy SILTY CLAY, some gravel, rout I
i medium brown, (Possibly FILL), w>PL 31 |As : : ]
B o el
- ]
Al o
B VW11984 > 1= ]
i 2 32 |As HeH B
L I 482.58 el |z ]
- 8| 2| (SC) CLAYEY SAND, fine grained, some |4 152 I
- 2| S| silt, medium brown, moist o, A1
i 5|t ) Slope Indicator  |=| |+] |
— 2 § 3 33 |AS : HD mH [in Grout el e ]
B sl | NESE
| %' g = =]
i _;-': (/] 48166 1 1 .
B < (SM) SILTY SAND, fine grained, some to | |- | 244 R
i trace gravel, light brown, very moist SR . ]
i 34 |AS ; O 1% ]
. Al o

N = |7 ]
B <] k<]
B ol o]
B KR
- o) [z ]
B 1 Y4
B A1 48029 35 | AS ) O 2 K N
- END OF BOREHOLE = 3.81m 3.81 ]
L, ]
L 5 ]
L ]
- ]
I ]
N ]
L ]

BOREHOLE 11-1362-0057-5000-BOREHOLES.GPJ GAL-SASK.GDT 1/10/12

DEPTH SCALE LOGGED: CSF

1:50 CHECKED: HV




APPENDIX E

Record of Borehole Logs

HISTORICAL BOREHOLE LOGS
TH 13-1, 13-2, 13-3, 13-4, 13-5, 13-6 AND CPT 13-1 (PMEL13)

P. Machibroda Engineering Ltd. July 18, 2013. Slope Instability 230/306 Saskatchewan Crescent Saskatoon,
SK. Drawing No S13-8517-1to 7,

e

May 2014 (A Golder
Project No. 11-1362-0057 228 L’ Associates



PIEZO. ELEV.= 99.0 m

TEST HOLE 13-1

TOPSOIL, organic, black, rootlets.
CLAY, silty, firm, highly plastic,
moist, brown.

—stiff below 2.0 m.

GLACIAL TILL, clay, some silt,
some sand, trace gravel, stiff to
very stiff, medium plastic, moist,
brown, oxide stained.

SAND AND GRAVEL, some silt,
traoce clay, dense, well graded, fine

M to coarse grained, wet, grey.
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DEPTH
m
_(0) N U YwpPwlw w ELEV:97.8 m
- PP
: BENTONITE SEAL
» [/
- %
- 7
- 1 7
C 7 g— CUTFING$
o 1V 318
L ; % 1.0
- /N7
_ AV
- 2 ¢
L '/ 9
L 4 I/
" A Y |50 imm|diarh.
- 4| scH 40 Pv¢
- 1V RISER PJPE
- ; /
[ 3 /_g 331
F e m FEA | SAND PACKED
L UL 22/13 [ ANNULUS$
- 50 |mm |diar.
- MAQHINE| SLQTTE
-4 SCH 40| Pvcl WEIL
: SCREEN
F 16.2
- 5
- 5
. 9.0 1\
— 6 540
- SLOUGH
— 7 .
F s 12.9
— 8
— 9
— 10
— 11

LEGEND:
FILL

=

w.....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

...LIQUID LIMIT
...PLASTIC LIMIT
..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm?)
N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

..... SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
I.A.D.....IMMEDIATELY AFTER DRILLING

7...RECORDED WATER LEVEL
(TEST HOLE 1.A.D.)

W...RECORDED WATER LEVEL (PIEZO)

%
I/
%%

TOPSOIL

GRAVEL

SO,

B X [
SHELBY SPLT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA
ENGINEERING
LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE INSTABILITY

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
JUL 17/13 §13-8517-2




PIEZO. ELEV.= 99.5 m

TEST HOLE 13-2

CLAY, silty, firm, highly plastic,
moist, brown, oxide stained.

GLACIAL TILL, clay, sandy, some
silt, trace gravel, very stiff,
medium plastic, moist, brown, oxide

—wet, seepage, sloughing 6.1 to

1. Test Hole sloughed to 5.8 m

DEPTH
m
_(0) N U YwPwlw w ELEV:99.1 m
- PP TOPSOIL, organic, black, rootlets.
C BENTONITE SEAL
E
C 1 Y
g 4
C 7 CUTTINGS
- /N7 332
N L U 0.5
n 7%/
s 7R7
C B7
- 2 ¢
F W
- 1V 50 {mm |diam.
- /M7 SCH 40) PVC
C 707 RISER PJPE
= /) /4
r 3 A Y 166120.5/44.3|31.4
- 7V
C 4
C % 2
n i1 [1__|SaND PACKED
C 1 E ANNULUS 8
— 4 95.1 ;Z
" ans .2\ stained.
- 17 (\>
- ;) —grey below 4.6 m.
" %
— 5 [2
N 50 [mm |diam. %
- || MAGHINE| SLQTTE (>
C SCH 40| PVC| WELL (>
[ SCREEN (S
F 6 19 2
C :5 6.5 m.
- SLOUGH S
C <
s 24
— 7 <
- N/
5 '\
. 9.9 | {3
. NOTE:
— 8 IA.D.
— 9
— 10
— 11

230

LEGEND:
FILL CLAY
%7, N\
% N (4
6o, \ \/|
%2. [\ A
TOPSOIL SILT G%Efl

w....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

Lw...LIQUID LIMIT
Pw...PLASTIC LIMIT
Yo..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

pp...POCKET PENETROMETER (kg/cm?)

N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

SOy .....SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
I.A.D.....IMMEDIATELY AFTER DRILLING

W...RECORDED WATER LEVEL
(TEST HOLE 1.A.D.)

W....RECORDED WATER LEVEL (PIEZO)

B X [
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

? P. MACHIBRODA
m ENGINEERING
LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE INSTABILITY

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
JUL 17/13 $13-8517-3




PIEZO. ELEV.= 99.9 m

TEST HOLE 13-3

DEPTH

m
_(0) N U TwpPwlw w_FELEV:99.1 m
- EEN*TONI e ska TOPSOIL, organic, black, rootlets.
C CLAY, silty, some sand, firm to
- 7 stiff, highly plastic, moist, brown,
F 7 oxide stained.
g 4
- Ll —— { CUTTINGS
o 1 Y 20.4
L ; % 1.0
[ /]
C 0%
C 707
- 2 A
L '/ 7
N /] %
- 707 50 {mm | diam.
- A*t— | SCH 40, PVC
- D f | RSER PPE
S 7 / 176118.5/43.6/328
L 7 /] 1.0
- /]
C 707
N Z 9
[ / 9

/]

- /) I/
= A0
C 4 1
- | [ | SAND PACKED
N : ANNULU$ 332
- ::% 1.0 .
- UL 23/43
:_ 5 GLACIAL TILL, cl and e
C . clay, sandy, som
N agcme dé?_r:'l TED b qsilt, trace gravel, stiff to very stiff,
- scH 40! pvdl WEIL t{dmedium plastic, moist, brown.
C SCREEN " t{ —grey below 5.5 m.
AP 119 ’S
- 20 b/ —wet, seepage, sloughing 6.1 to
C £{316.5 m.
- 183 &7
o SLOUGH >
L r'\
= N/
L '\
A S <
= e ey Y
C T <
- L 127 N
C NOTE:
L 8 1. Test Hole sloughed to 5.9 m
" I.A.D.
— 9
— 10
— 11
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LEGEND:

w....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

Lw...LIQUID LIMIT
Pw...PLASTIC LIMIT
Yo..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

pp...POCKET PENETROMETER (kg/cm>)

N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

SOy .....SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
ILA.D.....IMMEDIATELY AFTER DRILLING

~7...RECORDED WATER LEVEL
(TEST HOLE 1.A.D.)

W...RECORDED WATER LEVEL (PIEZO)

B X [
SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

? P. MACHIBRODA
m ENGINEERING
LTD.

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE INSTABILITY

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:

DATE DRILLED: DRAWING NUMBER:
JUL 17/13 $13-85174




PIEZO. ELEV.= 100.3 m

TEST HOLE 134

'\ 7\ /7 %«

B7\N/\/\/\

TOPSOIL, organic, black, rootlets.
CLAY, silty, firm to stiff, highly
plastic, moist, brown, oxide stained.

GLACIAL TILL, clay, silty, some
sond, trace gravel, stiff, medium
plastic, moist, grey.

X SAND AND GRAVEL, some silt,

some clay, dense, poorly graded,

4 fine to medium grained, wet, grey,
M seepage, sloughing.

GLACIAL TILL, clay, sandy, some
silt, trace gravel, hard, medium

] plastic, moist, grey.

NOTE:
1. Test Hole sloughed to 6.5 m
I.A.D.
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DEPTH
m
—(o) N U YwPwlw w FELEV:999 m
o PP
- BENTONITE SEAL
N A
- 1 7
. 07
— 7
C 2 4
- 4
o /07 335
L ; Y 1.5
- 01
C ] V
— 2 A
N Y 7
N /] 4%
- 1
- 2 4— | CUTTINGS
= 97
77 349
s / 7 LO
X 4
A7
o ; 4 50 |mm | diam.
- Y SCH 40, PV¢
- /W7 RISER PJPE
[ 4 2 7
- A4 K
C XlS | 1167]17.7|435(|342
- w |10
- 185.2 m
L JuuL 22/43
— 5 :
C 50 imm |diam.
- MAGHINE SLQTTEC
- SCH 40/ Pvc| WEIL
. SCREEN 1.8
— 6 15
X SAND PACKED
o ANNULU$
- 7 161
: SLOUGH
o 86
— 8
— 9
— 10
— 11

LEGEND:

FILL CLAY
%7, N
%% \ X
% NY [
. P4
TOPSOIL SILT GlﬁﬁI.AL

W....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

...LIQUID LIMIT
...PLASTIC LIMIT
...WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm?)
N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

4 ----- SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
I.A.D.....IMMEDIATELY AFTER DRILLING

W...RECORDED WATER LEVEL
(TEST HOLE 1.A.D.)

W...RECORDED WATER LEVEL (PIEZO)

B X
SHELBY SPLT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

P. MACHIBRODA
ENGINEERING
LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE INSTABILITY

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:
DATE DRILLED: DRAWING NUMBER:
JUL 17/13 S$13-8517-5




PIEZO. ELEV.= 103.6 m LEGEND:

%
DEBTH TEST HOLE 13-5 1% E

N U wPwlw w _FELEV: 102.6 m
pp TOPSOIL, organic, black, footlets.
BENTONITE SEAL FILL, clay, sandy, some silt, trace W.....\WATER CONTENT

gravel, firm, medium plastic, moist,| " (PERCENT OF DRY SOIL WEIGHT)

P
o3
S~

206 Lw...LIQUID LIMIT

CLAY, silty, trace sand, firm, Pw...PLASTIC LIMIT
highly plastic, moist, brown, oxide
stained. Yo..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

pp...POCKET PENETROMETER (kg/cm?)

N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

S04 .....SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
ILA.D.....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL
(TEST HOLE I.A.D.)

B X N

SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
P GLACIAL TILL, clay, some silt, MAY CHANGE AT THIS SPECIFIC TEST

20.9] \¥{}{some sand, trace gravel, stiff, HOLE LOCATION.
1.5 t{3{medium plastic, moist, grey.
Yo'

(>4 ? P. MACHIBRODA
(>4 m ENGINEERING
LTD.

295

50 |mm |diam.
SCH 40) PV(
RISER P)PE

&

34.3

36.8

10

CUTITINGS

\\T\\\\\ NIRRT ANARRRAMARARANANARRARRNAYAARRN

366

15

2

£
83

2/13

VLSS S LSS S S S S SIS,

ANNNNNOTRRNRNRRNNNRNRN AR
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(8]
I
4
[»
R
@
/
AN

N H

11.4 | LA FIELD DRILL LOG
AND

NOTE:
1. Test Hole open to 9.0 m and SOIL TEST RESULTS

dry LA.D. PROJECT:
SLOPE INSTABILITY

-
(@)

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:

DATE DRILLED: DRAWING NUMBER:
233 JUL 18/13 S13-8517-6
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DEPTH

~~
o3
S

10

—
—

PIEZO. ELEV.= 1049 m

TEST HOLE 13-6

N U YwPwlw w _FELEV: 104.0 m

PP

BENTONI]

I'E SEAL

247

Tx\\\\ TR

CUTINNGS

40.0

AN NN TR AN

NN

7 AMITITTIITTITNIIITITIT AR TTRGGTTHRTTHT T ittt i A O RO AN AN

H ANNNNNN
a
~
3

395

AYA

TOPSOIL, organic, black, rootlets.
FILL, clay, silty, trace sand, firm,
medium plastic, moist, brown.

—sandy, some silt, trace gravel,
oxide stained below 1.5 m.

CLAY, silty, trace sand, firm,
highly plastic, moist, brown.

—wet, seepage, sloughing below
.8 m.

GLACIAL TILL, clay, sandy, some
silt, trace gravel, stiff, medium

I plastic, moist, grey.

NOTE:
1. Test Hole open to 8.7 m |.AD.

234

LEGEND:
FILL

w....WATER CONTENT
(PERCENT OF DRY SOIL WEIGHT)

Lw...LIQUID LIMIT
Pw...PLASTIC LIMIT
Yo..WET UNIT WEIGHT (kN/m?)

U.....UNCONFINED COMPRESSIVE
STRENGTH (kPa)

...POCKET PENETROMETER (kg/cm?)

N.....STANDARD PENETRATION TEST
SAFETY HAMMER w/AUTOMATIC TRIP)
50/125 = BLOWS/SAMPLER
PENETRATION [mm])

..... SULPHATE CONTENT
(PERCENT OF DRY SOIL WEIGHT)

P200...% PASSING No. 200 SIEVE
LLA.D.....IMMEDIATELY AFTER DRILLING

<7...RECORDED WATER LEVEL
(TEST HOLE I.A.D.)

W...RECORDED WATER LEVEL (PIEZO)

B X N

SHELBY SPLIT CUTTINGS
TUBE SPOON

LIMITATIONS: THE FIELD DRILL LOG IS
A SUMMARY OF THE SUBSURFACE
CONDITIONS ENCOUNTERED AT THE
SPECIFIC TEST HOLE LOCATION AT THE
TIME OF TEST DRILLING. SUBSURFACE
CONDITIONS MAY VARY AT OTHER
LOCATIONS OF THIS SITE AND, IN TIME,
MAY CHANGE AT THIS SPECIFIC TEST
HOLE LOCATION.

SO,

P. MACHIBRODA
ENGINEERING
LTD.

™

FIELD DRILL LOG
AND
SOIL TEST RESULTS

PROJECT:
SLOPE INSTABILITY

LOCATION:

230/306 SASKATCHEWAN CRESCENT
SASKATOON, SK

NORTHING: EASTING:

DATE DRILLED: DRAWING NUMBER:

JUL 18/13 S$13-8517-7
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APPENDIX E

Record of Borehole Logs

2013 BOREHOLE LOGS

C0S-13-001, COS-13-001B, COS-13-002, COS-13-003, COS-13-004,
COS 13-005, COS-13-006, COS-13-007 (GAL13)

A

62 .:. Gold.er
Associates

May 2014

Project No. 11-1362-0057 236



PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'001 SHEET 1 OF 1

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

LOCATION:  N5775616.7 E 386038.9 BORING DATE: 07/26/13 DATUM: NAD83
DRILL RIG: CME
DRILLING CONTRACTOR: Boss Drilling
o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

I | & = \ iz STANDPIPE

gu | w o o § 20 40 60 80 10°  10°  10* 107 35 INSTALLATION

| & & ey | 49 |w|g . ! y ; y . ! L (=31 AND

FL | g DESCRIPTION < g % 2 gE'E@Z STRENGTH P:rtn \(/ $ 8_- C.) WATER CONTENT PERCENT S5 GROUNDWATER

& |8 & Dfr:)TH 2 ol ' wp ——eW———wi <= OBSERVATIONS

o (2} @ 50 100 150 200 20 40 60 80
L GROUND SURFACE 489.34
L ASPHALT 0.00 ]
B 489.03 ]
B (ML) CLAYEY SILT, some fine grained 0.30 ]
- sand, brown, some black mottling, E
B w>PL, very soft b
B 001-1 | AS ) PP>0 ]
- =
B 488.12 ]
- (CL) SILTY CLAY, low plasticity, trace 122 1
- fine grained gravel, brown/black, trace 001-2 AS 0 B
B iron staining, trace gypsum/weathered 7]
B gypsum, some organics, w>PL, soft to ]
B firm ]
I ]
- -plasticity i ith h 1
i plasticity increases with deptl 0013 | As o pPot ]
I 486.29 .
B (CI) SILTY CLAY, medium-high 3.05 ]
B plasticity, trace fine grained gravel, ]
B brown, trace gypsum PP=0.7 ]
B 0014 | AS O 1
— ]
i 5 ]
B 5’ ]
B £|E 001-5 | AS (] PP>0 1
- g2 .
B | ]
ol »
L 2|3 ]
L : E 484.46 -
[ . [2]|§[ (CH) CLAY, high plasticity, some silt, 4.88 . ) _
B E|° | brown, trace sand, trace gypsum, w>PL, 001-6 (AS L 1 Se ]
- 2 soft to very soft g
N 6 0017 | AS & AP=0.75{1 ]
: 482.79 bp-1 5 i
B (CL) SILTY CLAY, some fine grained 114 ess ’ ]
B gravel, grey, (TILL), w~PL, stiff to very o ]
L stiff I 001-8 | AS O ]
— 7 y —
K 07/26/13\/ ]
B 481.41 ]
— 8 (SM) SILTY SAND, trace gravel, fine to 7.92 —
- medium grained, grey, wet s 0|8 o MH E
- (CL) SILTY CLAY, some sand, some 823 E
B gravel, fine to coarse grained, grey, ]
B (TILL), w~PL ]
B 001-10 | AS O 1
. END OF BOREHOLE = 9.4m ]
B Notes: ]
L 1. Upon completion of drilling, the q. -
- | | | borehole was backfilled with bentonite 1 479.89 E
B chips to the ground surface. 9.45 ]
C ]
DEPTH SCALE LOGGED: LM

1:50 CHECKED: LDN




SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

LOCATION: N 5775616.7 E 386038.9

RECORD OF BOREHOLE: COS-13-001B

BORING DATE: 07/26/13
DRILL RIG: CME
DRILLING CONTRACTOR: Boss Drilling

SHEET 1 OF 1

DATUM: NAD83

1:50

a DYNAMIC PENETRATION N HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

I | & = \ iz STANDPIPE

guw [ o § 20 40 60 80 10°  10°  10* 107 35 INSTALLATION

g F_C = o ELEV ﬁ wla | 1 1 | I I I 1 24 AND

w 9} - Q o | ® | SHEAR STRENGTH tV. Q- WATER CONTENT PERCENT sF
E = é DESCRIPTION 'i( DEPTH % ﬁ g Cu, kPa peam V. $ uU- 8 w 8 o GROUNDWATER
e 2 Elm | 2 9 wp ———oeW——wi << OBSERVATIONS
o (2} = 50 100 150 200 20 40 60 80
L GROUND SURFACE 489.34
L No Classification 0.00 ]
I |
I |
— 3
_—_e |
R & i
= < .
L £ % B
- o | Slope Indicator E
- z|g in Grout 7
- g g -
B 1 2 i
G| £
= als .
n |0 .
5| E |
- 2 484.16 ]
R (CH) CLAY, high plasticity, some silt, 5.18 1
L brown, trace gypsum, w>PL, firm to soft -
B 001B-1 | TO O PP=1.5 ]
R D i
B VW25927 B
L 5 —
B 001B-2 | TO @] 1
- 482.79 E
B (CL) SILTY CLAY and SAND, fine to 6.55 ]
B coarse, some fine grained gravel, grey, ]
R (TILL), w~PL, stiff 00183 | TO &—H PP=15 ]
I 2&?} |
B 482.18 x b
B No Classification 7.16 07/26113Y |74 ]
- <] s
n P .
- ,“': .
I g —
R 7] i
B 5 i
[ 2 1] ]
I~ ‘ﬁ.: -
n P B
R 14 i
— 9
R 480.20 1
B END OF BOREHOLE = 9.1m 9.14 i
B Notes: ]
B 1. Additional Lab testing * indicates Dry i
S Density in kg/m® E
S —
DEPTH SCALE LOGGED: LM

CHECKED: LDN




PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'002 SHEET 1 OF 2

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

LOCATION: N 5775616.7 E 386038.9 BORING DATE: 07/25/13 DATUM: NAD83
DRILL RIG: CME
DRILLING CONTRACTOR: Boss Dirilling
o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w 3 SOIL PROFILE SAMPLES RESISTANCE, BLOWS/0.3m o k, cm/s L0 PIEZOMETER OR
2 E = \ xz STANDPIPE
qu| o o & 20 40 60 80 100 100 10t 107 35 INSTALLATION
Eu|e DESCRIPTION Z [EEV-| @ |§ | [SHEARSTRENGTH natv. + Q- @ WATER CONTENT PERCENT EF GRouﬁg\?v ATER
as| 2 % [oeptH| 2 |2 | 2| cukPa remV.® U- O W Qg
% = ] Wp ——%——wi < OBSERVATIONS
o 2 = (m) z @ -
o (2} @ 50 100 150 200 20 40 60 80
L GROUND SURFACE 498.48
L TOPSOIL E==] 49833 0021 [As o] P ]
- FILL, (SC) CLAYEY SILT, fine, dark [N 4g8.18] 0022 | As e} W ]
B brown, some organics, non-cohesive, 0.30 i ]
R dry 002-3 | AS o I 4
- (SM) SILTY SAND, fine, some clay, low A8 71 1
B plasticity, brown, some organics, ’ o 7]
R non-cohesive, dry i ]
— 1 (CL) SILTY CLAY, low plastic, brown, - ?:- ]
- some iron staining, some white staining, 002-4 | AS o PP=4.9 ” B
[ cohesive, w~PL, hard ¥ ]
k| i ]
i ] W
B 7] E
L 002-5 | AS O PP=1.5 1< ]
C 2 ]
I =1 {1
R 7] -
B & i
i -some fine grained sand at 7] ]
R approximately 2.4m s -
- -becomes stiff at approximately 2.4m 002-6 | AS (¢] 7] .
B K .
[ 7 ]
— 3 495.44 s —
B (Cl) SILTY CLAY, medium plastic, trace 3.05 ) ]
B sand, fine, trace/some iron staining, [ ]
B trace/some white staining, cohesive, 7] ]
L w>PL, stiff to very stiff 0027 | AS o pP=3 ] B
- :é,. -
R K& i
— ] M
. 7 ]
- o] ]
- 5 0028 | AS o 7 1
- = ) 1
- Fd o }j: -
[ |§|B il
2™ %
B 5|28 Slope Indicator [ ]
— ol o . ] 1
B af3 in Grout X ]
B S|(= 2 ]
EE =1 H] -
- g :?. .
B @ a7 1
B 0029 | AS @) 7] ]
- <1 41 -
R b5 .
- ° =1 H1
B 7] i
- 5 ]
- P E
[ =1 1] 3
B 7] .
K 002-10 | AS O PP=0.2: Z. ]
7 SHE
R 7] .
L 3 -
- 7 ]
- o] ]
R 7] .
B 002-11 | AS @] la ]
B X i
8 <1 K1
n P -
B 5 i
[ 2 ] ]
R ] ]
B 00212 | AS o X ]
R ] E
N + ]
- ‘ﬁ. p
- P e
[ =1 5]
R 7] i
B ] -
- 488.73 7] 1
B (CL) sandy, SILTY CLAY, fine grained, 9.75 g & 7]
[ |- L | brown wet verysoft  _ _ _ _ _ _| oA s e ey 5 ]
CONTINUED NEXT PAGE
DEPTH SCALE LOGGED: LM

1:50 CHECKED: LDN




SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

LOCATION: N 5775616.7 E 386038.9

RECORD OF BOREHOLE: COS-13-002

BORING DATE: 07/25/13

SHEET 2 OF 2

DATUM: NAD83

1:50

DRILL RIG: CME
DRILLING CONTRACTOR: Boss Drilling
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w |9 SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cmis I Jo|  PRZONEEROR
So | E I~ N s 5 4 -3 iz
QU | 9 o £ 20 40 60 80 10 10 10 10 g5 INSTALLATION
Il e o |eev. | 8 |W|S [SHeARSTRENGTH natv. & WATER CONTENT PERGENT ER AND
Fy| g DESCRIPTION = = % 21 2Pa P:r; v $ 8_’ c.) Sy GROUNDWATER
4 z = D'irz)TH 2 gl ' wp ———oW——wi < OBSERVATIONS
g
@ ® « 50 100 150 200 20 40 60 80
L o |- — | _CONTINUEDFROMPREVIOUSPAGE | 1 | _ | | | | | _+__| _}V_ | _1_ [ L_ (|
N (CL) sandy, SILTY CLAY, fine grained, VAT 7
- brown, wet, very soft (continued) ] -
S 488.12 7 b
R (CL) SILTY CLAY, low plasticity, some 10.36 ] ]
[ sand, fine, brown, cohesive, w>PL, soft 002-14 1 AS o PP=05 X ]
| to very soft ] ]
¥ {2
E— PP=1.0) ] —
B 7 ]
- 487.21 [ b
B (CI) SILTY CLAY, medium plastic, 11.28 . ]
L brown, cohesive, w>PL, firm to stiff [ ]
R 7] |
N 00215 | AS o PP=1.5 =1 M1 ]
i 7{ 1]
— 12 Bl B
- :7. .
B -becomes grey at approximately 12m =] ]
B grey at app Y 002-16 | AS (¢] PP=1 7] ]
- ‘é.: -
B p e
[ =1 5]
B g ) ]
3
e 485.38 VIN25400 :’ b
L 212[ (CH) CLAY, some silt, high plasticity, 13.11 -
218 i , hig \ I } g ) L
R rey, cohesive, w>PL. stiff 002-17 | AS I 1 PP=2 [Slope Indicator  f%] |
L 2|8 grey. SG [in Grout 2 ]
w| 3 oS
B 4 5 i
B g|E X ]
L [E° 1 HI
L |3 0B
A A 484.46 ] 14—
- (CL) SILTY CLAY, some gravel, 14.02 ] E
- fine-coarse, grey, (TILL), cohesive, 1< ]
- w>PL, stiff 1 H
B 002-18 | AS o] PP=1 | 1
i 7 ]
B s ]
[ 2 ]
e 13 -
[ = ] ]
I~ ‘ﬁ.: -
- P .
- ,ﬁ': 1
B 7] ]
L 5] M1
| ) i
— 16 VW25399 s ]
B 7] ]
B 002-19 | AS o PP=2.5 ] 1
- 48172 E
R END OF BOREHOLE = 16.8m 16.76 ]
L ]
I ]
I ]
I ]
DEPTH SCALE LOGGED: LM

CHECKED: LDN




PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'003 SHEET 1 OF 1

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

LOCATION:  N5775674.7 E 386061.6 BORING DATE: 07/26/13 DATUM: NAD83
DRILL RIG: CME
DRILLING CONTRACTOR: Boss Drilling
o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w |9 SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cmis I 9| P

< <Z

o | '§ o § 20 40 60 80 10°  10°  10* 107 35 INSTALLATION

| & & ey | 49 |w|g . ! y ; y . ! L (=31 AND

FL | g DESCRIPTION < g % 2 gE'E@F; STRENGTH nat \(/ $ 8_- C.) WATER CONTENT PERCENT S5 GROUNDWATER

4 z = D'irz)TH 2 gl ' wp ———oW——wi < OBSERVATIONS

o '5 @ 50 100 150 200 20 40 60 80
L GROUND SURFACE 480.34 TOC=0.5mags
B FILL, (CL) SILTY CLAY and SAND, well 0.00 ]
- graded, some gravel, fine to coarse -
- grained, black, w~PL, stiff to very stiff ]
[ 0031 | AS g 1
B 479.43 ]
— 1 (CL) SILTY CLAY, low plasticity, some 0.91 —
- gravel, fine to coarse grained, brown, 0032 AS o PP=2 E
B trace iron staining, trace gypsum and ]
B weathered gypsum, trace petrified wood, ]
B trace coal, w~PL, stiff to very stiff 478.82 ]
- (GW) GRAVEL, dry 478.67 ]
B (CL) SILTY CLAY, low plasticity, some 1.68 . ]
[ gravel, fine to coarse grained, brown, Bentonite ]
— 2 trace iron staining, trace gypsum and ]
B weathered gypsum, trace petrified wood, ]
R trace coal, w~PL, stiff to very stiff 0033 | As 5 ]
L 3 ]
- 5 1R -
B 5’ 0034 | AS O 2149
n E E" , 1
- »n|c .' - 7]
- 2|8 ]
- oo B .
w| 3 K
B 2 . E
o |2 1
5 5§ 47547 EREN
N 5 £ (CH) CLAY, high plasticity, trace gravel, 4.88| 003-5 | AS i EEEE
L 3 fine to coarse grained, brown, trace iron REeE
s staining, some weathered gypsum, BREEE
- some coal, w~PL, stiff to very stiff ~0 [
- 474.86 114 ]
| (SM) SILTY SAND, brown, trace iron 5.49 i
- staining, wet 0036 | AS e} Sand 114 ]
L . 4 14
- 003-7 | TO O 1
o 314
- AT 4308 07126113 [ 14 ]
- (GW) GRAVEL, well graded, fine to 7.32 014
- coarse grained, brown, very wet 8 003-8 | AS o TR
- O -
B fs! ]
B s, ]
I -
X 3 ]
- 8 Screen :
L ', ]
[ & ]
L Q9 471.50 ]
- (CL) SILTY CLAY, some gravel, fine aN% 8.84 ]
— 0 grained, (TILL), w>PL, firm to stiff N I Il g ]
B END OF BOREHOLE = 9.1m 9.14 ]
C ]
DEPTH SCALE LOGGED: LM

1:50 CHECKED: LDN




SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

LOCATION: N 5775605.0 E 386050.6

RECORD OF BOREHOLE: COS-13-004

BORING DATE: 08/19/13
DRILL RIG: M4CT
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.

SHEET 1 OF 2

DATUM: NAD83

DEPTH SCALE

METRES

BORING METHOD

SOIL PROFILE

SAMPLES DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
RESISTANCE, BLOWS/0.3m § k, cm/s

DESCRIPTION

\
20 40 60 80 10° 10°  10*  10°
1 1 1 1 1 1 1 1

[

ELEV.

DEPTH
(m)

SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT

Cu, kPa remV.®& U-O w
Wp ——6—— Wl
50 100 150 200 20 40 60 80

STRATA PLOT
NUMBER
TYPE
BLOWS/0.3m

PIEZOMETER OR
STANDPIPE
INSTALLATION
AND
GROUNDWATER
OBSERVATIONS

ADDITIONAL
LAB. TESTING

GROUND SURFACE

491.74

150mm Dia. Solid Stem Auger

Continuous Flight

TOPSOIL, clayey, some fine-medium
grained sand, some fine gravel, some

0.00( 004-1 | AS O
491.43

T
un
Ll

organics, dark brown/black

(CL) SILTY CLAY, low plasticity, trace
fine grained sand, light brown, some rust
staining, some organics, trace
weathered gypsum, cohesive, w>PL,
very soft to soft

0.30
004-2 | AS ]

004-3 | DO o

004-4 | DO o

487.32

(CH) CLAY, high plasticity, some silt,
brown/black mottling, some rust staining,
cohesive, w>PL, stiff

4.42

004-5 DO I i

486.56

(Cl) SILTY CLAY, medium plastic,
brown, cohesive, w>PL, stiff

5.18
004-6 | AS O

004-7 | TO + O

004-8 | TO + t !

483.05

(CL-ML) SILTY CLAY/CLAYEY SILT and
fine to medium grained sand, some
gravel, trace cobbles, grey, cohesive,
(TILL), w~PL, very stiff

CONTINUED NEXT PAGE

8.69
0049 | TO + O

38

004-10 | AS O
50

004-11 | AS a—

‘g e 4 —_—— ) g — |t — = — - —

MH

Slope Indicator
in Grout

SG
PP=15

DS
PP=2.5

VW26020

PP=35

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N AN NN NN NN N

08/19/13Y/ ]

MH

DEPTH SCALE

1

: 50

LOGGED: LM
CHECKED: LDN




PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'004 SHEET 2 OF 2

LOCATION: N 5775605.0 E 386050.6 BORING DATE: 08/19/13 DATUM: NAD83
DRILL RIG: M4CT
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

I | & = \ iz STANDPIPE

gu | w 9 o £ 20 40 60 80 10°  10°  10*  10° g5 INSTALLATION

e 3 T|EE- @ (RS SHEAFle STRENIGTH : tV +I Q-@ WIATER Cé)NTENTIPERCEII\lT ER AND

= DESCRIPTION s ool = % 21 2Pa V. ® U- O Qg GROUNDWATER

& |8 Elm | 2 ol ' wp ——eW———wi <= OBSERVATIONS

@ ® « 50 100 150 200 20 40 60 80
- | _CONTINUED FROMPREVIOUSPAGE  _{ | _ _{ _ | {(_{ (| (| V| | | _1__} |
[ (CL-ML) SILTY CLAY/CLAYEY SILT and |/ ]
- z| fine to medium grained sand, some VW25397 E
- E gravel, trace cobbles, grey, cohesive, B
B o | (TILL), w~PL, very stiff (continued, ’ ]
- 3 (TILL) v ( ) Slope Indicator 1
B £ in Grout ]
B g ]
B 8 ]
[ 480.71 ]
- END OF BOREHOLE = 11.02m 11.02 ]
I ]
N ]
L ]
L 5 ]
L 6 ]
L ]
I ]
I ]
I ]
DEPTH SCALE LOGGED: LM

1:50 CHECKED: LDN




SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

LOCATION:

N 5775637.7 E 386047.6

RECORD OF BOREHOLE: COS-13-005

BORING DATE: 08/20/13

DRILL RIG: M10

DRILLING CONTRACTOR: Mobile Augers and Research Ltd.

SHEET 1 OF 2

DATUM: NAD83

DEPTH SCALE

METRES

BORING METHOD

SOIL PROFILE

SAMPLES

DESCRIPTION

ELEV.

STRATA PLOT

DEPTH
(m)

NUMBER

TYPE

BLOWS/0.3m

DYNAMIC PENETRATION
RESISTANCE, BLOWS/0.3m

20 40
1 N

60
|

\

80
|

HYDRAULIC CONDUCTIVITY,

k, cm/s

10° 10°
1 1

10
1

10°
1

[

SHEAR STRENGTH
Cu, kPa

50 100

natV. + Q- @
remV.® U- O

150

200

WATER CONTENT PERCENT
wp ———oeW——w

20 40

60

80

ADDITIONAL
LAB. TESTING

PIEZOMETER OR

STANDPIPE
INSTALLATION
AND

GROUNDWATER
OBSERVATIONS

GROUND SURFACE

494.48

150mm Dia. Solid Stem Auger

Continuous Flight

(SM) SILTY SAND, fine grained, light
brown, trace organics, non-cohesive,
moist, loose

0.00

490.82

005-1

AS

005-2

005-3

(SC) CLAYEY SAND, fine grained, light
brown with black and white seams,
cohesive, dry, compact

3.66

488.99

005-4

(CI) SILTY CLAY, sand seams, brown,
w~PL

5.49

487.77

005-5

005-6

(SM) SILTY SAND, some clay, light
brown, cohesive, dry-moist, compact

6.71

486.86

005-7

(Cl) SILTY CLAY, medium plastic, trace
sand, brown, cohesive, w~PL

7.62

485.34

005-8

005-9

(ML) SANDY, CLAYEY SILT, fine
grained, brown, moist, compact

CONTINUED NEXT PAGE

9.14

005-10

TO

oH—

MH

bP=3.7

PP>4.5]

MH

SG

MH

Slope Indicator
in Grout

VW25926

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N R N N N N NN BN

N

DEPTH SCALE
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: 50
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SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

RECORD OF BOREHOLE: COS-13-005

SHEET 2 OF 2

1

: 50

LOCATION: N 5775637.7 E 386047.6 BORING DATE: 08/20/13 DATUM: NAD83
DRILL RIG: M10
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

I | & = \ iz STANDPIPE

Qu W 9 o £ 20 40 60 80 10°  10°  10*  10° &5 INSTALLATION

e 3 Tleev| 8 (¢S SHEAFle STRENIGTH : tV +I Q-@ WIATER Cé)NTENTIPERCEII\lT ER AND

= DESCRIPTION s ool = % 21 2Pa V. ® U- O Qg GROUNDWATER

4 z Elm | 2 gl ' wp ———oW——wi < OBSERVATIONS

=
o » @ 50 100 150 200 20 40 60 80
| o | — | _CONTINUED FROM PREVIOUS PAGE  _ |_ -+l 44l -4 -4 4L+ || _
n (ML) SANDY, CLAYEY SILT, fine 7] .
- grained, brown, moist, compact / O MH [ 1
- (continued) . 005111 TO P, ]
[ il
- 1 48381 4 e
B (CI) SILTY CLAY, medium plastic, fine 10.67 N ]
B grained, grey and brown laminated, . ]
L 4 w~PL, very stiff 005-12 | TO A MH [ _
B 7] ]
B ] ]
[ 7 ]
B s ]
B 7] ]
i 00513 | TO —eA ps |VW26019 =1 4 ]
i ]
— 12 Bl B
- 5 P .
i 3 ) k] K
s <|_ 482.14| 005-14 [ TO I .
B E 5[ (CI) SILTY CLAY, medium plastic, some 12.34 :{ ]
B 21% | sand, grey, w>PL, (TILL) ] ]
L z|g . tal 1
L 318 Slope Indicator K ]
- G| £ in Grout -
B a § . ]
- o .
B E 2 ]
[ - =1 Ji
B 7. ]
B s ]
B 5 ]
¥ o <1 H]
R 005-15 | DO ¢} b i
— 14 s —
B (1. A ]
[ ¥ =1 H
B ! ;> p
L A 5 ]
B 45 i B
B [ 1. [ i
B 8. 7 ]
- VW25401 Nl (.
S 7l 7 ]
B 479.16 & f7 |
- END OF BOREHOLE = 15.32m 15.32 ]
L 15 ]
I ]
L 5 ]
Y ]
. ]
DEPTH SCALE LOGGED: LM

CHECKED: LDN




PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'006 SHEET 1 OF 2

LOCATION:  N5775572.7 E 385959.2 BORING DATE: 08/21/13 DATUM: NAD83
DRILL RIG: M10
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.

DEPTH SCALE

DYNAMIC PENETRATION N | HYDRAULIC CONDUCTIVITY,
SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cmis I s

\
20 40 60 80 10° 10° 10 10° INSTALLATION
1 1 1 1 AND

1 N | |
SHEAR STRENGTH natV. + Q- @ WATER CONTENT PERCENT GROUNDWATER
OBSERVATIONS

Cu, kPa remV.®& U-O w
Wp ——6—— Wl
50 100 150 200 20 40 60 80

ELEV.

DEPTH
(m)

METRES

DESCRIPTION

BORING METHOD
ADDITIONAL
LAB. TESTING

STRATA PLOT
NUMBER
TYPE
BLOWS/0.3m

GROUND SURFACE 494.77

FILL (CL) SILTY CLAY, low plasticity, 0.00
sandy, some organics, black and brown, 494.46] 0061 | AS ol
cohesive, w<PL -
(CI-CL) SILTY CLAY, low to medium
plastic, trace sand, brown, some white
staining, some iron staining, cohesive,
w~PL, very soft to stiff

0.30

006-2 | AS ]

492.94
(CH) CLAY, high plasticity, brown, some 1.83( 006-3 | AS [S} 1
2 iron staining, cohesive, w~PL, very stiff

006-4 | AS O

3 006-5 | AS (0]

-some white staining and gypsum
crystals below 3.4m

006-6 | AS O

Slope Indicator
in Grout

Continuous Flight

0067 | AS O

150mm Dia. Solid Stem Auger

006-8 | AS t

[0}

0069 | AS O

486.23
(CI) SILTY CLAY, medium plasticity, 853
trace sand, cohesive, w>PL, firm to stiff 006-10 | AS | H

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N NN NN N AN N

N

CONTINUED NEXT PAGE

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14
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1:50 CHECKED: LDN




PROJECT: Cherry Lane Slope Remediation RECORD OF BOREHOLE: COS'1 3'006 SHEET 2 OF 2

SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

LOCATION: N 5775572.7 E 385959.2 BORING DATE: 08/21/13 DATUM: NAD83
DRILL RIG: M10
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.
a DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,

w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR

I | & = \ iz STANDPIPE

Su W 9 o £ 20 40 60 80 10° 10°  10*  10° &5 INSTALLATION

L | o o |eev. | 8 |@|S [sHearsTRENGTH natv +I Q-@ WATER Cé)NTENTIPERCEII\lT ER AND

TS| z DESCRIPTION £ et = |F g Cu kP omV.® U- O Qg GROUNDWATER

& |8 Elm | 2 ol ' wp ——eW———wi <= OBSERVATIONS

o %) @ 50 100 150 200 20 40 60 80
L o |- — | _CONTINUEDFROMPREVIOUSPAGE | 1 | _ | | | | | _+__| _}V__| _1__ [ L_ [ | _
B (CI) SILTY CLAY, medium plasticity, 9% prres DR o VW26018 ]
- trace sand, cohesive, w>PL, firm to stiff _ -
- (continued) ]
B 484.25 ]
- (CL) SILTY CLAY, low plasticity, some 114 1082 ]
- fine gravel and sand, trace coarse E
K gravel, grey, (TILL), cohesive, w~PL, stiff ]
I ]
[ 1 Slope Indicator ]
B . ’ in Grout ]
B S 006-12 | AS (o] i
L HE ]
B HE ]
— 12 |? | » —
N 2|8 | 48257 08/21/13Y % ]
| : g (SM) SILTY SAND, some fine grained LT 480.42] 006-13 | AS (o] MH ¥ ]
L a | 5§ Ngravel, grey, non-cohesive, wet T4 1234 .
B E| | (CL) SILTY CLAY, low plasticity, some ) b
R 3 fine gravel and sand, trace coarse . & 1
B - gravel, grey, (TILL), cohesive, w~PL, stiff | 1] [ ]
B " 7 (] ]
— 481.66 ?:' 1
i (SM) SILTY SAND, some fine grained 13.11[ 00614 | AS o VW25398 EHLH
- gravel, grey, non-cohesive, wet 1 ss136 x ]
L (CL) SILTY CLAY, low plasticity, some A 134 > E
- fine gravel and sand, trace coarse .. 7 E
B gravel, grey, (TILL), cohesive, w~PL, stiff > ]
B 7 ]
— 14 s —
. EREN
R /1.1 48044 ] i
- END OF BOREHOLE = 14.33m 14.33 ]
. .
L 15 ]
. ]
L 5 ]
[ ]
[ ]
DEPTH SCALE LOGGED: LM

1:50 CHECKED: LDN




SK_SOIL 11-1362-0057-5100 BOREHOLES.GPJ GAL-SASK.GDT 05/05/14

PROJECT: Cherry Lane Slope Remediation

LOCATION: N 5775573.5 E 385959.1

RECORD OF BOREHOLE: COS-13-007

BORING DATE: 08/21/13

SHEET 1 OF 1

DATUM: NAD83

1

: 50

DRILL RIG: M10
DRILLING CONTRACTOR: Mobile Augers and Research Ltd.
o DYNAMIC PENETRATION \ HYDRAULIC CONDUCTIVITY,
w | o SOIL PROFILE SAMPLES | RESISTANCE, BLOWS/03m K, cms Lo| PIEZOMETEROR
I | & = \ iz STANDPIPE
gu | w o o § 20 40 60 80 10°  10° 10" 10° 35 INSTALLATION
2 F_C = i ELEV. & wlo 1 1 1 1 1 1 1 1 s AND
Fe| g DESCRIPTION < | @ % 2 gE'E@F; STRENGTH P:rtn \(/ $ 8_- C.) WATER CONTENT PERCENT g = GROUNDWATER
& z g [DEPTH| S 3 j : wp ———oW  jw << OBSERVATIONS
e 9 = (m) z P =
o (2} @ 50 100 150 200 20 40 60 80
L GROUND SURFACE 494.80
B FILL (CL) SILTY CLAY, low plasticity, 0.00 ]
- sandy, some organics, black and brown, 494.50 -
- w<PL 0.30 1
[ (CI-CL) SILTY CLAY, low to medium ]
| plasticity, trace sand, brown, some white i
- staining, some iron staining, cohesive, e
B w~PL, very soft to stiff ]
I -
[ 492.97 ]
- (CH) CLAY, high plasticity, brown, some 1.83 Bentonite ]
— 2 iron staining, cohesive, w~PL, very stiff 7
B with some soft spots ]
L ) ]
L 2| ]
[ 5|5 ]
oW
B 2l ]
= 313 u
w| 3
L 212 ]
— 3[8|E ]
L |8 ]
L £ .
o
B 3 ]
B -some white staining and gypsum 1
B crystals below 3.4m ]
[, Sand ]
B Screen 7]
_— -
[ 489.21 ]
[ END OF BOREHOLE = 5.59m 5.59 ]
L 6 ]
_— ]
I ]
I ]
I ]
DEPTH SCALE LOGGED: LM

CHECKED: LDN




CHERRY LANE GEOTECHNICAL INVESTIGATION AND
EVALUATION

APPENDIX F

Monitoring Data

May 2014

F Golder
Report No. 11-1362-0057/5100

Associates
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APPENDIX F
Monitoring Data

F.1. SLOPE INCLINOMETER PLOTS

A

(A’ Golder
.7 Associates

May 2014
Project No. 11-1362-0057
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AGRA Earth & Environmental Limited - Saskatoon, SK

Deflection lin] Deflection [in]
Imitial 2 Hov'32
me——-m 14 May 97
[ 1 e——v 25 0ct°93 [
== 23 Hay 04
10F 110 o==—o 30 Sep'96 1o i
aemceman 3] Dt 00
B i b o {2 Dct 0y I
2 1 20 20 20
I | [ 2
or 130 ] n} 30
Depth Depth |
[ft] (frl
40 4 4i 40 | Al
B InclinometerlCasing flushed tol 38 feet in October 2000 i
S0 4 50 50 ¢ i
Bi - 4 ED 60 1 G
=4 - 0 2 4 =4 -¢ 0 2 _
Cumulative Deflection Cumulative Deflection
Direction A Direction B

COS#12 - EAST RIVER BaMK., Inclinometer SI-84ICL
Cherry Lane [West Casing)
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AMEC Earth & Environmental - Saskatoon, SK

Deflection (in)

10

15

Depth (ft)

20

25

30

-1.2 08

04 0 04
Cumulative Deflection

Direction A

—=—22-Aug-85

. —=— 3-Nov-87
19-Oct-87
11-Oct-89

—%— 16-Nov-90
| —8— 21-Nov-91
—+— 25-May-92

—=—30-Nov-99

—e—29-Oct-86 |

27-Oct-00 |

12-Oct-01
24-Oct-02

10-Oct-03

|
19-Nov-04

—#— 13-Oct-05

10

15

Depth (ft)

20 |

25

Note: Casing in need
of repair since 2005

30

Deflection (in)

-1.2 -08 -04 0 04 08 12

Cumulative Deflection
Direction B

COS #11 - EAST RIVER BANK, Inclinometer 85-511

Cherry Lane (East Casing)

armnec®

Earth & Environmental

A Division of AMEC Americas Limited

CITY OF SASKATOON
2008 EAST RIVER BANK MONITORING PROGRAM

COS#11 — EAST RIVER BANK - 85-511

CUMULATIVE DEFLECTION

SOUTH SASKATCHEWAN RIVER
SASKATOON, SASKATCHEWAN

Drawn: EM

Scale: As Shown

Date: Nov/08

Proj. No: SX0258510 | Figure: 33
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RST Instruments Ltd.

Borehole : BH1

Project : 11-1362-0057 Cherry Lane
Location : Lane - 241 11th St E
Northing : 5775616.8

Easting : 386010.5

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 488.1 meters
Borehole Total Depth : 7.0 meters
A+ Groove Azimuth :

Base Reading : 2012 Jun 25 08:55
Applied Azimuth : 0.0 degrees

Axis - B

LT 50 L L L
FI”' T T T [

ISTAYaY Y

L L

“o- 11 0057 BH1(32) 30-Oct-13 |
“o 11 0057 BH1(31) 02-Aug-13
11 0057 BH1(30) 23-Jul-13
o 11 0057 BH1(29) 12-Jul-13
=~ 11 0057 BH1(28) 05-Jul-13
o 11 0057 BH1(27) 27-Jun-13 ]
=~ 11 0057 BH1(26) 04-Jun-13

-o- 11 0057 BH1(25) 24-Oct-12. ]
=2~ 11 0057 BH1(24) 26-Sep-12 |

cr b by
L]

T 0 ) O T
T I L

Collar :
Axis - A
e B a0
48801711 4 488.0-
487.5 A 487.5
487.04°13 : 487.0- 1%
486.51 . 486.5+
486.0— = 486.0—
485.5— 9 485.5—-
485.0 - 485.0
z TTill i 2 Till
[
£484.5+- 4 £484.5-
E 7 ] E 7
= T 1 = T
3 . g3
) 1L ; 4 [9) 1L
a} o
484.0+ - 484.0
4835+ 4 48351
£ ; ¢ £
483.0+ 4 483.0
4 , B L
4825 9 482.5—
£ , 8 £
482.0+ s 482.0—
T <o~ 11 0057 BH1(32) 30-Oct-13 | E
48157 “5' 11 0057 BH1(31) 02-Aug-13 | 48157
Ik 11 0057 BH1(30) 23-Jul-13 Is
£ -0~ 11 0057 BH1(29) 12-Jul-13 L
£ &~ 11 0057 BH1(28) 05-Jul-13 £
481.0 - -5~ 11 0057 BH1(27) 27-Jun-13 | 481.0—-
B %> 11 0057 BH1(26) 04-Jun-13 £
L -0- 11 0057 BH1(25) 24-Oct-12 L
+ %> 11 0057 BH1(24) 26-Sep-12 +
R R e B L o o R R R R R REEE S SR e
3 25 20 -15 -10 -5 0 5 10 15 20 25 30954 -30 -25 -20

Cumulative Displacement (mm)

-5 0 5 10
Cumulative Displacement (mm)

15 20 25 30



RST Instruments Ltd.

Borehole : BH1

Project : 11-1362-0057 Cherry Lane
Location : Lane - 241 11th St E
Northing : 5775616.8

Easting : 386010.5

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 488.1 meters
Borehole Total Depth : 7.0 meters
A+ Groove Azimuth :

Base Reading : 2012 Jun 25 08:55
Applied Azimuth : 0.0 degrees

Collar :
AXxis - A
T T T T T T
488 LFil i
488+ .
4g7-Clay T i
487+ .
1 | _
486+ % -
486+ -
485+ r B
2 T ; 1
a
$485+ .
£+ g
= X 1
E_ £ 4
o |
2 8
484+ 8
B , 1
484+ .
L | 8
483+ 4
483+ 4
L ! §
482+ .
482 T [ >~ 11 0057 BH1(32) 30-Oct-13 |
T o~ 11 0057 BH1(31) 02-Aug-13]
I 11 0057 BH1(30) 23-Jul-13
15 -o- 11 0057 BH1(29) 12-Jul-13
L L% 11 0057 BH1(28) 05-Jul-13
481k -o- 11 0057 BH1(27) 27-Jun-13 |
£ == 11 0057 BH1(26) 04-Jun-13
s -0- 11 0057 BH1(25) 24-Oct-12: ]
& == 11 0057 BH1(24) 26-Sep-12
T U VT T W 0 e b r Pr e e b P b
S 11111 S S i
30 25 20 -15 -10 -5 O 5 10 15 20 25

Incremental Displacement (mm)

30255

Depth (meters)

5
®
5
|
T

-30

Axis - B

Fi”\vyvvvvyvvvvyvvvvlvvvv‘vvvv

) Tt I
LI L B B

LIS O L L B

- 11 0057 BH1(32) 30-Oct-13 |
“o 11 0057 BH1(31) 02-Aug-13
11 0057 BH1(30) 23-Jul-13
o 11 0057 BH1(29) 12-Jul-13
=~ 11 0057 BH1(28) 05-Jul-13
o~ 11 0057 BH1(27) 27-Jun-13 ]
=~ 11 0057 BH1(26) 04-Jun-13
%o 11 0057 BH1(25) 24-Oct-12.

11 0057 BH1(24) 26-Sep-12.
| RN |
A

R T T SR
T LU B

-25

-20 -15 -10 -5

\
0

5 10

15 20 25 30

Incremental Displacement (mm)



RST Instruments Ltd.

Borehole : BH 2

Project : 11-1362-0057 Cherry Lane
Location : Lane - 233 11th St E.
Northing : 5775623.7

Easting : 385980.0

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 485.7 meters
Borehole Total Depth : 4.5 meters
A+ Groove Azimuth :

Base Reading : 2012 Jun 25 09:39

Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
L 0 A R 8 i T R L s 8 I T 8 Uit
485.5+ B 485.5— 9
4 A o 4 + oA q
| Clay i | Clay i
485.0 9 485.0+ «
- PN m] > | - oa -
484.5—+ R 4845+ 4
€ A 0 B! -+ OA 4
484.0 T 484.0+ S
1 1 o A
483.5+ 483.5— A
Q 1 [} 4 4
@ @
£ 1 E 1 A ]
= =
2 T = T 1
g, g,
483.0 T 483.07 3
£ £ \ ]
482.51 482.5+ b
s i 4 ]
482.0~ b 482.0 4
—+ N 4 —+ N q
481.5 A 481.5+ S
£ A ] £ & 4
481.0+ s 481.0—+ A
L -o- 11 0057 BH2(4) 26-Jun-12.] L ~0- 11 0057 BH2(4) 26-Jun-12.]
= 11 0057 BH2(3) 25-Jun-12 ~= 11 0057 BH2(3) 25-Jun-12
T —-11 0057 BH2(2) 25-Jun-12.] T —- 11 0057 BH2(2) 25-Jun-12.]
R R e B L o o R R R R R REEE S SR R
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30256 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30

Cumulative Displacement (mm)

Cumulative Displacement (mm)



RST Instruments Ltd. INCREMENTAL DISPLACEMENT Inclinalysis v. 2.47.0

Borehole : BH 2 Spiral Correction : N/A
Project : 11-1362-0057 Cherry Lane Collar Elevation : 485.7 meters
Location : Lane - 233 11th St E. Borehole Total Depth : 4.5 meters
Northing : 5775623.7 A+ Groove Azimuth :
Easting : 385980.0 Base Reading : 2012 Jun 25 09:39
Collar : Applied Azimuth : 0.0 degrees
Axis - A Axis - B
L 0 A R 8 i T R L s 8 I T 8 Uit
485.5+ - 485.5—+ =
1 X J 1 e J
| Clay i | Clay i
485.0 4 485.0+ a
1 h ] 1 . J
484.5+ o 4845+ 4
1 : J 1 : J
484.0 4 484.0+ .
T+ A & T 4 &
483.5+ - 483.5—+ —
[ Y il [J] 4 4
o] @
E 1 A ] E 1 A ]
e e
a T 1 =2 T 1
g g
483.0 T g 483.0 7 ]
T a 4 T A 4
4825+ 4 4825+ *
B 1 B & J
482.0+ b 482.0+ .
L N 4 B N .
481.5 ol 481.5—+ H
°L & 4 i & 4
481.0+ s 481.0+ -
& -0~ 11 0057 BH2(4) 26-Jun-12] i ~0- 11 0057 BH2(4) 26-Jun-12 |
<+ 11 0057 BH2(3) 25-Jun-12 == 11 0057 BH2(3) 25-Jun-12
F =~ 11 0057 BH2(2) 25-Jun-12 T =11 0057 BH2(2) 25-Jun-12.7
R R e B L o o R R R R R REEE S SR R
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 309257 30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30

Incremental Displacement (mm) Incremental Displacement (mm)



RST Instruments Ltd. TIME PLOT Inclinalysis v. 2.47.0
Displacement vs. Time

Borehole : BH 2 Spiral Correction : N/A

Project : 11-1362-0057 Cherry Lane Movement Depth : 2.0 - 3.5 meters

Location : Lane - 233 11th St E. Borehole Total Depth : 4.5 meters
Northing : 5775623.7 A+ Groove Azimuth :

Easting : 385980.0 Latest Reading : 2012 Jun 26 09:02
Collar : Initial Reading : 2012 Jun 25 09:39
Collar Elev : 485.7 meters Applied Azimuth : 0.0 degrees

Time Plot : 2.0 - 3.5 meters

30.0 T

28.5— b

27.0— b

ob

255+ b

24.0-+ -
225+ -

21.0—+ b

19.5—+ b
18.0—— b

16.5— b

15.0 .,
13.5; .,
12.0; 4
10.5; 4

9.0 b

7.5+ " ]

6.0 b

4.5+ e .

Displacement - Movement (mm)

3.0 b

15 b

0.0 o

-1.5—+ -

_3.07k -
T -o- AXis A 1
-4.5—+ 0 o AxisB

+ - Resultant -
6.0 H | 258 |

I I
06/25/12 06/25/12 06/26/12
Time - Reading Date (Local format)




RST Instruments Ltd.

Borehole : BH 3

Project : 11-1362-0057 Cherry Lane
Location : Lane - 231 11th St E.
Northing : 5775623.7

Easting : 385980.0

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 484.0 meters
Borehole Total Depth : 3.5 meters
A+ Groove Azimuth :

Base Reading : 2012 Jun 25 10:17
Applied Azimuth : 0.0 degrees

Collar :
Axis - A
484.0 T T T o e e
483.5 o
483.01 < I
Clay J
482.5+ rx A
@
5 i i
@
E482.0 .
=
= ik Y
<5}
a}
481.5 ﬂn o
481.01 3 I
1 ~o- 11 0057 BH3 (37) 30-Oct-13 |
480.5- —- 11 0057 BH3 (36) 02-Aug-13
11 0057 BH3 (35) 23-Jul-13
T -o- 11 0057 BH3 (34) 12-Jul-13 1
—- 11 0057 BH3 (33) 05-Jul-13
T -o- 11 0057 BH3 (32) 27-Jun-13
1 —= 11 0057 BH3 (31) 04-Jun-13 |
—- 11 0057 BH3 (30) 22-May-13
s ~+ 11 0057 BH3 (28) 07-May-13 |
-o- 11 0057 BH3 (27) 23-Nov-12
480.0 R
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25

Cumulative Displacement (mm)

30259

484.0

N
©
w
o
|
T

D
©
=
o
|
!

N
©
=
o
|
T

5
©
o
3y
|
T

480.0

-30

Axis - B

IS
[e0)
w
o

| I I I I

{ } : ; :
%QZ?

Depth {meters) N
o] o]
N N
7 T
Rt o
&
== —————.—

T L L L L
FI”‘ T T T [

& - 11 0057 BH3 (36) 02-Aug-13

L L

> 11 0057 BH3 (37) 30-Oct-13 |
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RST Instruments Ltd.

Borehole : BH 3

Project : 11-1362-0057 Cherry Lane
Location : Lane - 231 11th St E.
Northing : 5775623.7

Easting : 385980.0

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 484.0 meters
Borehole Total Depth : 3.5 meters
A+ Groove Azimuth :

Base Reading : 2012 Jun 25 10:17
Applied Azimuth : 0.0 degrees

Collar :
Axis - A
484.0 T T T o e e
483.5 o
483.01 I
Clay
482.5+ o .
@
5 i i
@
&482.0+ .
=
= ik Y
<5}
a}
481.5— J u
481.0 2 4
1 ~o- 11 0057 BH3 (37) 30-Oct-13 |
480.5+ & =11 0057 BH3 (36) 02-Aug-13.
11 0057 BH3 (35) 23-Jul-13
T -o- 11 0057 BH3 (34) 12-Jul-13 1
—- 11 0057 BH3 (33) 05-Jul-13
T -o- 11 0057 BH3 (32) 27-Jun-13
1 —= 11 0057 BH3 (31) 04-Jun-13 |
—- 11 0057 BH3 (30) 22-May-13
s ~+ 11 0057 BH3 (28) 07-May-13 |
-o- 11 0057 BH3 (27) 23-Nov-12
480.0 R
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25

30260

Incremental Displacement (mm)

Axis - B
484.0 T T T e e o e
483.5+ 7
483.0 .
Clay
482.5— B
n
5 s ]
o]
E482.0+ .
=
= s ]
[
a
481.5+ 7
481.0+ g .
1 - 11 0057 BH3 (37) 30-Oct-13 |
48054 & -o- 11 0057 BH3 (36) 02-Aug-13 |
11 0057 BH3 (35) 23-Jul-13
T -o- 11 0057 BH3 (34) 12-Jul-13
~- 11 0057 BH3 (33) 05-Jul-13
T -o- 11 0057 BH3 (32) 27-Jun-13
1 ~=11 0057 BH3 (31) 04-Jun-13 |
-~ 11 0057 BH3 (30) 22-May-13
s -+ 11 0057 BH3 (28) 07-May-13 |
-o- 11 0057 BH3 (27) 23-Nov-12
480.0
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25

30

Incremental Displacement (mm)



RST Instruments Ltd. TIME PLOT Inclinalysis v. 2.47.0
Displacement vs. Time

Borehole : BH 3 Spiral Correction : N/A

Project : 11-1362-0057 Cherry Lane Movement Depth : 0.5 - 1.5 meters

Location : Lane - 231 11th St E. Borehole Total Depth : 3.5 meters
Northing : 5775623.7 A+ Groove Azimuth :

Easting : 385980.0 Latest Reading : 2013 Oct 30 10:49
Collar : Initial Reading : 2012 Jun 25 10:17
Collar Elev : 484.0 meters Applied Azimuth : 0.0 degrees

Time Plot: 0.5 - 1.5 meters

Displacement - Movement (mm)
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RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.0

Borehole : COS-13-001B Spiral Correction : N/A
Project : 11-1362-0057 Cherry Lane Collar Elevation : 489.2 meters
Location : Lane - 306 SK. Cres. E. Borehole Total Depth : 7.5 meters
Northing : 5775616.67 A+ Groove Azimuth :
Easting : 386038.94 Base Reading : 2013 Jul 27 15:17
Collar : -0.109 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
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RST Instruments Ltd.

Borehole : COS-13-001B

Project : 11-1362-0057 Cherry Lane
Location : Lane - 306 SK. Cres. E.
Northing : 5775616.67

Easting : 386038.94

Collar : -0.109

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 489.2 meters
Borehole Total Depth : 7.5 meters
A+ Groove Azimuth :

Base Reading : 2013 Jul 27 15:17
Applied Azimuth : 0.0 degrees

Axis

-A

489.0—

488.0

486.5—

<)
B
o]
a
ol
|
|

Danth (meter

484.0

482.5—

T I A A I AT
H e

':/”\IWHHIHH[HHyvvu[vvuyvvv\ LA L L O

o~ COS-13-001B(7) 28-Aug-13 1
COS-13-001B(6) 18-Aug-13 |
4 COS-13-001B(5) 10-Aug-13 ]|
COS-13-001B(4) 02-Aug-13 |
< COS-13-001B(3) 30-Jul-13 |
-~ COS-13-001B(2) 27-Jul-13 |

T T T S T B Y

-70 -60 -50 -40 -30 -20 -10 O
Incremental Displacement (mm)

p oy
I

10 20 30 40 50 60 702g3

Axis

-B

489.0—

<)
5
o]
o1
6]
|
I

Danth (meter

PR T T I A A A AR
e

F/i"\IVWWVIVVWV]VV\\IVVV\]VVV\,VVV\ LI L

Y —

==
L

o~ COS-13-001B(7) 28-Aug-13 1
COS-13-001B(6) 18-Aug-13 T
~+ COS-13-001B(5) 10-Aug-13 ]|
COS-13-001B(4) 02-Aug-13 ]
~+ COS-13-001B(3) 30-Jul-13 |
-~ COS-13-001B(2) 27-Jul-13 |

T IR IR
=

e

-70 -60 -50 -40 -30 -20

\
-10 0

Ly
LIBLIN B

10 20 30 40 50 60 70

Incremental Displacement (mm)



RST Instruments Ltd. TIME PLOT Inclinalysis v. 2.47.0
Displacement vs. Time

Borehole : COS-13-001B Spiral Correction : N/A

Project : 11-1362-0057 Cherry Lane Movement Depth : 4.5 - 6.5 meters

Location : Lane - 306 SK. Cres. E. Borehole Total Depth : 7.5 meters
Northing : 5775616.67 A+ Groove Azimuth :

Easting : 386038.94 Latest Reading : 2013 Aug 28 08:05
Collar : -0.109 Initial Reading : 2013 Jul 27 15:17
Collar Elev : 489.2 meters Applied Azimuth : 0.0 degrees

Time Plot : 4.5 - 6.5 meters
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RST Instruments Ltd. CUMULATIVE DISPLACEMENT Inclinalysis v. 2.47.0

Borehole : COS-13-002 Spiral Correction : N/A
Project : 11-1362-0057 Cherry Lane Collar Elevation : 498.4 meters
Location : 307 11th St. E. (Front) Borehole Total Depth : 15.5 meters
Northing : 5775567.41 A+ Groove Azimuth :
Easting : 386043.54 Base Reading : 2013 Jul 30 16:18
Collar : -0.113 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
J SRR s i IS SRR RS R R RS J ST R s S S SR AR RS AN RS
498+ 4 498 .
TClay 1 TClay 1
497+ - 497+ .
1 bl ] 1 J
496+ ) . 496 .
495+ ) 4 495 I ~
—+ e | T a 7
494+ - 494+ 4
=+ £ - -+ a <
1 ) J 1 ) J
493+ 4 493+ «
1 £ i 1 @ i
4 . B T z 7
492+ ] - 492+ s
1 ) J i ) J
# 491+ | - 7491+ .
] T Q T
o] T 1 @ T 1
E . 4 £ ¢ |
= T = T
$490—+ ] 4 $490+ ¥
o T [a} T
1 ) J 1 J
489 J ~ 489 — o
1 ) J 1 J
488+ J . 488 ~
487+ J 4 487+ ~
1 ) J 1 J
486+ ‘f R 486+ -
485+ / 4 485+ =
TTill e 1 TTill 1
484~ J = 484+ d
T =0~ COS-13-002(6) 30-Oct-13 ] T 5= COS-13-002(6) 30-Oct-13 ]
L -0- COS-13-002(5) 28-Aug-13 | I ; -0- COS-13-002(5) 28-Aug-13- ]
483 COS-13-002(4) 10-Aug-13 ] 483+ COS-13-002(4) 10-Aug-13 ]
=L Q ~4= COS-13-002(3) 02-Aug-13-] + 8 ~= COS-13-002(3) 02-Aug-13]
+ ~0- COS-13-002(2) 30-Jul-13- 4 + -o- COS-13-002(2) 30-Jul-13
R B i R R RRR RS R R o o o B B B B R o e RS R
-30 25 -20 -15 -10 -5 0 5 10 15 20 25 3092g5 -30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30

Cumulative Displacement (mm) Cumulative Displacement (mm)



RST Instruments Ltd.

Borehole : COS-13-002

Project : 11-1362-0057 Cherry Lane
Location : 307 11th St. E. (Front)
Northing : 5775567.41

Easting : 386043.54

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 498.4 meters
Borehole Total Depth : 15.5 meters
A+ Groove Azimuth :

Base Reading : 2013 Jul 30 16:18
Applied Azimuth : 0.0 degrees

Collar : -0.113
Axis - A
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RST Instruments Ltd.

Borehole : COS-13-004

Project : 11-1362-0057 Cherry Lane
Location : 307 11th. St. E. (back)
Northing : 5775604.97

Easting : 386050.63

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 491.6 meters
Borehole Total Depth : 10.0 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 08:30

Collar : -0.677 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
1915 T 1915 TEI R ]
TClay ] TClay ]
4910+ - 491.0+ -
490.5+ . 490.5+ .
490.0+ - 490.0F ]
489.5+ 4 489.5+ 4
T i ] i i
489.075 7 489.0*; 4
4885+ - 4885+ .
488.0+ - 488.0+ ]
1 5 ] 1 i
487.577w — 487.57; —
487.0+ . 487.0+ -
® T ] @ I :
2 T f ] 2 T ]
© 486.5+ — © 486.5+ 1
E i 1 E T 1
< I ] < I ]
B 1 X i B 1 i
& 486.0 1 & 486.0+ ]
1 ) i I i
485.57; — 485.577* —
I y i I i
485.0*: 7 485.0*: 7
T X i T y i
484.5 T 5 484.5 T 5
T y i T i
484.0 5 484.0 [ 1
1 ) i 1 5 i
483.5*: B 483.5:* N
XX ! I XX o I
483.0—Till - 483.0-HTill 2
I i I e ]
482.5*: F 7 482.51’ 7
I B T s i
482.0 r 4 482.0+ 8
x g j B & ]
4815 ‘5 COS-13-004(4) 01-Nov-13 ] 4815 ‘5 COS-13-004(4) 01-Nov-13 ]
I o= COS-13-004(2) 28-Aug-13 - I o= COS-13-004(2) 28-Aug-13 |
R B o o o o R B R R R ARARREE RS R o e e R B o e e R R R e e R RN R RN
-30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 257 -30.0 -25.0 -20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0
umulative Displacement (mm) umulative Displacement (mm)



RST Instruments Ltd.

Borehole : COS-13-004

Project : 11-1362-0057 Cherry Lane
Location : 307 11th. St. E. (back)
Northing : 5775604.97

Easting : 386050.63

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 491.6 meters
Borehole Total Depth : 10.0 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 08:30

Collar : -0.677 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
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RST Instruments Ltd.

Borehole : COS-13-005

Project : 11-1362-0057 Cherry Lane
Location : 316 Sask. Cres. E.
Northing : 5775631.299

Easting : 386078.8467

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.5

Spiral Correction : N/A

Collar Elevation : 494.4 meters
Borehole Total Depth : 14.5 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 09:11

Collar : -0.1 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
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RST Instruments Ltd.

Borehole : COS-13-005

Project : 11-1362-0057 Cherry Lane
Location : 316 Sask. Cres. E.
Northing : 5775631.299

Easting : 386078.8467

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.5

Spiral Correction : N/A

Collar Elevation : 494.4 meters
Borehole Total Depth : 14.5 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 09:11

Collar : -0.1 Applied Azimuth : 0.0 degrees
Axis - A Axis - B
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RST Instruments Ltd.

Borehole : COS-13-006

Project : 11-1362-0057 Cherry Lane
Location : 231 11th St. E.

Northing : 5775572.72

Easting : 385959.21

CUMULATIVE DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 494.6 meters
Borehole Total Depth : 13.0 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 13:13
Applied Azimuth : 0.0 degrees

Collar : -0.147
Axis - A
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RST Instruments Ltd.

Borehole : COS-13-006

Project : 11-1362-0057 Cherry Lane
Location : 231 11th St. E.

Northing : 5775572.72

Easting : 385959.21

INCREMENTAL DISPLACEMENT

Inclinalysis v. 2.47.0

Spiral Correction : N/A

Collar Elevation : 494.6 meters
Borehole Total Depth : 13.0 meters
A+ Groove Azimuth :

Base Reading : 2013 Aug 28 13:13
Applied Azimuth : 0.0 degrees
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F.2. TELL-TALE CRACK MONITORS
PHOTOS
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Photo F.1: Crack Meter Located on the Retaining Wall Behind 306 Sask. Cres. E. (CM1) (Aug 12,
2013)

Photo F.2: Crack Meter Located on the Retaining Wall Behind 306 Sask. Cres. E. (CM1) (Sept 18,
2013)
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Photo F.3: Crack Meter Located on the East Face of the Retaining Wall Between 230 & 306 Sask.
Cres. E. (CM2) (Aug 12, 2013)

Photo F.4: Crack Meter Located on the East Face of the Retaining Wall Between 230 & 306 Sask.
Cres. E. (CM2) (Sept 18, 2013)

Report No. 11-1362-0057/5100 @
E Golder
Associates
275



Photo F.5: Crack Meter Located on the West Face of the Retaining Wall Between 230 & 306 Sask.
Cres. E. (CM3) (Aug 12, 2013)

Photo F.6: Crack Meter Located on the West Face of the Retaining Wall Between 230 & 306 Sask.
Cres. E. (CM3) (Sept 18, 2013)
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F.3. SETTLEMENT POINT DATA

May 2014
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F Golder

277 .7 Associates



i’ Golder
Associates

Cherry Lane - Settlement Point Data

11-1362-0057 / 5100
May 2014

Elevation (masl)

Settlement (mm)

Point ID Description
29-Aug-13 18-Sep-13 28-Nov-13 18-Sep-13 28-Nov-13
PTO3 BM2 - Sask. Cres./sidewalk 480.12 480.12 480.12 -2.15 -5.98
PTO4 306 Sask. Cres. (NE corner) 479.95 479.95 479.95 -0.50 -3.17
PTO5 306 Sask. Cres. (NW corner) 479.52 479.52 479.52 -0.35 -3.27
PTO6 230 Sask. Cres. (NE corner) 479.60 479.60 479.60 -0.60 -4.26
PTO7 230 Sask. Cres. (E side) 479.71 479.71 479.71 -1.24 -4.33
PTO8 306 Sask. Cres. (SW corner) 481.70 481.70 481.69 -1.47 -5.71
PTO9 306 Sask. Cres. (SE corner) 482.40 482.39 482.39 -1.01 -3.99
PT10 230 Sask. Cres. (SE corner) 487.62 487.62 487.62 -0.38 -3.99
PT11 230 Sask. Cres. (SW corner) 487.85 487.85 487.85 -0.22 -2.77
PT12 311/313 - 11th St. (NW corner) 494.82 494.82 494.82 0.07 -0.55
PT13 311/313 - 11th St. (drive-way) 495.48 495.48 495.48 -0.36 -1.47
PT14 BMS3 - Apt. 328 Sask. Cres. (SW corner) 496.41 496.41 496.41 0.00 0.00
PT15 Apt. 328 Sask. Cres. (NW corner) 494.56 494.56 494.56 0.03 0.20
PT16 311/313 - 11th St. (SE corner) 499.14 499.14 499.14 -1.62 -0.56
PT17 311/313 - 11th St. (SW corner) 499.19 499.19 499.19 -1.85 -1.19
PT18 309 - 11th St. (NW corner) 496.60 496.60 496.60 -0.63 -0.19
PT19 307 - 11th St. (back deck) 496.72 496.72 496.72 -0.46 0.53
PT20 305 - 11th St. (NE corner) 497.06 497.06 497.06 -0.50 -0.54
PT21 305 - 11th St. (SE corner) 498.84 498.84 498.84 -0.31 4.00
PT22 303 - 11th St. (SW corner) 498.28 498.28 498.28 1.38 0.02
PT23 233/235 - 11th St. (drive-way) 497.13 497.13 497.12 -0.61 -3.80
PT24 233/235 - 11th St. (NW corner) 492.74 492.74 492.74 0.01 -1.86
PT25 233/235 - 11th St. (N side) 492.80 492.80 492.80 1.48 -0.43
PT26 237/239 - 11th St. (NW side) 494.85 494.85 494.85 0.74 -1.21
PT27 237/239 - 11th St. (NE side) 494.89 494.89 494.89 1.90 0.71
PT28 241 - 11th St. (NW corner) 495.83 495.84 495.83 1.87 1.44
PT29 237/239 - 11th St. (E side) 497.83 497.84 497.84 1.47 0.76
PT30 241 - 11th St. (NE corner) 495.41 495.41 495.41 2.14 0.53
PT31 303 - 11th St. (NE corner) 494.42 494.42 494.42 1.77 1.08
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GENERAL TESTING RESULTS

Project #: 11-1362-0057 Phase : 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.H. Date: July 4, 2012
Sample Identification Laboratory Test Results
$* é < E = o o % 2 %
< o < [} s 9 = o = x| © % x | E o=~ > =

11-0057-BH1  BH1-1 0.61-0.91 AS|36.2
11-0057-BH1  BH1-2 1.22-1.52 AS|37.0
11-0057-BH1  BH1-3  2.13-244 AS|339| 20 39 19
11-0057-BH1  BH1-4  2.44-2.74 AS |36.1
11-0057-BH1  BH1-5  3.35-3.66 AS|36.3| 22 62 40
11-0057-BH1  BH1-6  3.96-4.27 AS | 14.5
11-0057-BH1  BH1-7  4.88-5.18 AS | 15.7
11-0057-BH1  BH1-8 6.40-6.71 AS| 8.3
11-0057-BH1P BH1P-1 1.52-2.13 TO|34.6| 21 43 22 1371
11-0057-BH1P BH1P-2 2.44-3.05 TO|31.1
11-0057-BH1P BH1P-3 3.05 TO[35.0( 21 50 29 1405
11-0057-BH2  BH2-1 0.91-1.22 AS|33.0
11-0057-BH2  BH2-2 1.22-152 AS|318| 24 55 31
11-0057-BH2  BH2-3 1.83-2.13 AS|31.7
11-0057-BH2 BH2-4  244-274 AS|304| 25 48 23
11-0057-BH2 BH2-5 3.35-3.66 AS|129]| 12 18 6
11-0057-BH2 BH2-6  3.66-3.96 AS| 9.1
11-0057-BH2 BH2-7 457-4.88 AS|14.9
11-0057-BH2P BH2P-1 1.52-2.13 TO | 34.9
11-0057-BH2P BH2P-2 2.44 TO|345( 27 72 45 1415
11-0057-BH2P BH2P-3 2.74-3.35 TO | 10.9
11-0057-BH3  BH3-1 0.61-0.91 AS|22.2
11-0057-BH3  BH3-2 1.22-1.52 AS|243| 17 31 14
11-0057-BH3  BH3-3 1.83-213 AS|284( 18 28 10
11-0057-BH3  BH3-4  2.44-3.05 AS|15.9
11-0057-BH3 BH3-5 3.66-3.96 AS | 13.6

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of

the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability.

Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8th Street E.
SaskatooR8Q S7H 0T4 Reviewed by:

LA
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GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested by: S.B./P.E.

Borehole #: 11-0057-BH1
Source:

Sample #: BH1-5

Date Sample Received: June 25, 2012

100

Graphical Analysis

90

—

80

70

60

50

Percent Finer Than

40

30

20

10

1000 100

10

Grain Size (mm)

0.1

Phase: 5000
Date: July 3, 2012
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 99
0.250 99
0.150 98
0.075 97
0.032 94
0.024 89
0.017 84
0.013 77
0.010 69
0.007 58
0.005 50
0.004 44
0.003 39
0.002 35
0.001 33

0.01 0.001  [Comments:

BOULDERS| COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 828Jtreet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —



i GRAIN SIZE ANALYSIS - ASTM D422
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(Mechanical & Hydrometer)

= Associates
Project # 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.B./P.E. Date: July 3, 2012
Borehole #: 11-0057-BH1P Sample #: BH1P-1 Grain Size Analysis Results:
Source: Percent
Date Sample Received: June 25, 2012 Opening Passing
Graphical Analysis (mm) (%)
R 152 100
100 it 76 100
38 100
90 19 100
9.5 100
80 4.75 100
c 2.00 100
& 70 X 0.850 100
= 0.425 100
2 60 X 0.250 100
pw \ 0.150 100
S 50 3 0.075 97
5 \\ 0.038 72
w0 \ 0.028 63
A 0.021 53
2 N e
0.008 40
20 0.006 37
0.004 34
10 0.003 31
0.002 28
0 0.001 26
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT/ CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8R8reet E Z;j
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:__fa# [ #k~——
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GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested by: S.B./P.E.

Borehole #: 11-0057-BH1P

Source:

Sample #: BH1P-3

Date Sample Received: June 25, 2012
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Percent Finer Than

40
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Grain Size (mm)

0.1

0.01

0.001

BOULDERS

COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5000
Date: July 3, 2012
Grain Size Analysis Results:
Percent
Opening Passing
(mm) (%)
152 100
76 100
38 100
19 100
9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 99
0.150 99
0.075 99
0.031 93
0.023 90
0.016 85
0.012 80
0.009 73
0.007 63
0.005 54
0.004 46
0.003 41
0.002 37
0.001 33

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion

regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 828Jreet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —



i GRAIN SIZE ANALYSIS - ASTM D422
é Golder

(Mechanical & Hydrometer)

7 Associates
Project # 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.B./P.E. Date: July 3, 2012
Borehole #: 11-0057-BH2P Sample #: BH2P-2 Grain Size Analysis Results:
Source: Percent
Date Sample Received: June 25, 2012 Opening Passing
Graphical Analysis (mm) (%)
R 152 100
100 - \"Lx 76 100
38 100
90 - 19 100
\ 9.5 100
80 \ 4.75 100
c X 2.00 100
l}E“ 70 0.850 100
. \ 0.425 100
£ 60 \ 0.250 100
pw \ 0.150 99
S 50 N 0.075 99
§ e 0.033 96
40 0.023 94
0.017 91
0.012 86
30 0.009 81
0.007 75
20 0.005 70
0.004 65
10 0.003 58
0.002 52
0 0.001 48
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT/ CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 828%kreet E., ﬁs-ﬂiv
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: -
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GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.B./P.E. Date: July 3, 2012
Borehole #: 11-0057-BH3 Sample #: BH3-3 Grain Size Analysis Results:
Source: Percent
Date Sample Received: June 25, 2012 Opening Passing
Graphical Analysis (mm) (%)
152 100
100 TR 76 100
™ 38 100
90 19 100
\ 9.5 100
80 4.75 100
c 2.00 100
& 70 0.850 99
= 0.425 99
£ 60 0.250 99
pw 0.150 94
S 50 0.075 61
E 0.043 42
40 0.032 33
0.023 27
{ 0.017 23
30 AN 0.012 22
\0\‘ 0.008 21
20 e 0.006 19
Tr—e 0.004 17
10 0.003 15
0.002 14
0 0.001 13
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT/ CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 828Freet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —
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CONSOLIDATED DRAINED DIRECT SHEAR TEST-SUMMARY

Project#: 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested By: D.B.

Phase:

Date:

5000

July 24, 2012

Normal Shear Stress
Sample Stress Peak Residual
(kPa) (kPa) (kPa)
50 23 11
11-0057-BH1P BH1P-3 100 63 48
200 114 40
Peak Residual
Friction angle (degrees): 30.0 11.4
cohesion (kPa): 0 0
120
100 A\
g / \\\
$
7]
8
o
@
2
%)
50
Horizontal Shear Displacement (mm)
140
120 |1 ®Sample A peak OSample A residual
= 100 {— & Sample B peak <© Sample B residual /
g A Sample C peak A Sample C residual
@ 80
<
2 ®
©
2 <
» 40 A
20 /;/
0 " ‘ - -
0 50 100 150 200 250
Normal Stress (kPa)
Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

Saskatoon, Saskatchewan, S7H 0T4

1721 spggyreet E.,

Reviewed by: %



é] EGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

7 Associates
Project#: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 24, 2012

Sample:  11-0057-BH1P BH1P-3

Effective Stress: 50 kPa Peak Shear Stress: 23 kPa
Residual Shear Stress 11 kPa

Sample Data: Comments:

Sample Length: 60.0 mm

Initial Height: 20.0 mm

Initial Water Content: 33.7 %

Initial Dry Density: 1372 kg/m®

Final Water Content: 42.7 %

25
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T“\ e
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| \ N
ol \ |\
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N —

-0.30

Normal Displacement (mm)
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Horizontal Shear Displacement (mm)

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8pgtreet E., (\
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: /



%*'2

Golder
7 Associates

CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project #: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 24, 2012
Sample: 11-0057-BH1P BH1P-3
Effective Stress: 100 kPa Peak Shear Stress: 63 kPa
Residual Shear Stress 48 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 34.4 %
Initial Dry Density: 1416 kg/m®
Final Water Content: 34.2 %
70
60 //\\
g 50 / / I fﬁ———'\—\\ ~ S ~—~— ——
@ 40
| [ / /
P 30
: / / /
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10 { /
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2 05 —\
0.6
0 5 10 15 20 25 30 35 40 45

Horizontal Shear Displacement (mm)

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8pgYreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: %
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Project #: 11-1362-0057 Phase: 5000

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested By: D.B. Date: July 24, 2012

Sample:  11-0057-BH1P BH1P-3

Effective Stress: 200 kPa Peak Shear Stress: 114 kPa
Residual Shear Stress 40 kPa

Sample Data: Comments:

Sample Length: 60.0 mm

Initial Height: 20.0 mm

Initial Water Content: 33.2 %

Initial Dry Density: 1386  kg/m®

Final Water Content: 35.8 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8pgreet E., p i
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: )
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Project #: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 12, 2012
Normal Shear Stress
Sample Stress Peak Residual
(kPa) (kPa) (kPa)
50 35 15
11-0057-BH2P BH2P-2 100 68 63
200 103 82
Peak Residual
Friction angle (degrees): 23.7 22.0
cohesion (kPa): 18 0
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Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8pQfreet E., p '
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:
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CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project #: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 12, 2012
Sample: 11-0057-BH2P BH2P-2
Effective Stress: 50 kPa Peak Shear Stress: 35 kPa
Residual Shear Stress 15 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 34.8 %
Initial Dry Density: 1346  kg/m®
Final Water Content: 40.3 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8phcRreet E.,

Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: %



é] EGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

7 Associates
Project#: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 12, 2012

Sample:  11-0057-BH2P BH2P-2

Effective Stress: 100 kPa Peak Shear Stress: 68 kPa
Residual Shear Stress 63 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 36.6 %
Initial Dry Density: 1336  kg/m®
Final Water Content: 38.3 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8ppgStreet E., (\
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: )



ﬁ Golder

? Associates

CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project #: 11-1362-0057 Phase: 5000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: D.B. Date: July 12, 2012
Sample: 11-0057-BH2P BH2P-2
Effective Stress: 200 kPa Peak Shear Stress: 103 kPa
Residual Shear Stress 82 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 34.4 %
Initial Dry Density: 1359  kg/m®
Final Water Content: 36.3 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8phgreet E.,

Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: /{\f/



? Golder

L’ Associates

GENERAL TESTING RESULTS

Project #: 11-1362-0057

Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E./J.F./S.J.B.

Date: August 15, 2013

Sample Identification

Laboratory Test Results

$* § 9 E = o % 2 %
= < £ S = 3 ®
C0OS-13-001 001-1 0.61-0.91  AS|27.9
C0OS-13-001 001-2 1.22-152 AS|374
C0OS-13-001 001-3 244274 AS|37.5
C0OS-13-001 001-4 3.66-3.96 AS|34.7
C0OS-13-001 001-5 4.27-457 AS|36.0
C0OS-13-001 001-6 488-518 AS|339( 18 56 38 2.63
C0OS-13-001 001-7 5.79-6.10 AS|37.6
C0OS-13-001 001-8 6.71-7.01  AS | 121
C0OS-13-001 001-9 7.92-8.23 AS|14.8
C0OS-13-001 001-10 8.53-8.84 AS| 9.7
C0OS-13-001B  001B-1 5.18-587 TO|35.0
C0OS-13-001B  001B-2 5.87-6.55 TO|321
C0OS-13-001B  001B-3 6.55-7.24 TO|11.0f 11 23 12 2057
C0OS-13-002 002-1 0.00-0.15 AS|15.3
C0OS-13-002 002-2 0.15-0.30 AS|14.0
C0OS-13-002 002-3 0.30-0.61 AS|14.2
C0OS-13-002 002-4 0.91-1.22 AS|25.9
C0OS-13-002 002-5 1.52-1.83 AS|23.1
C0OS-13-002 002-6 244274 AS|301
C0OS-13-002 002-7 3.35-3.66 AS|31.3
C0OS-13-002 002-8 4.27-457 AS|32.2
C0OS-13-002 002-9 549-579 AS|30.7
C0OS-13-002 002-10 6.71-7.01  AS | 321
C0OS-13-002 002-11 7.62-792 AS|33.0
C0OS-13-002 002-12 8.53-8.84 AS|30.2
C0OS-13-002 002-13 9.75-10.06 AS|27.8
C0OS-13-002 002-14 10.36-10.67 AS|32.5
C0OS-13-002 002-15 11.58-11.89 AS|30.8
C0OS-13-002 002-16 12.19-12.50 AS|33.7
C0OS-13-002 002-17 13.11-13.41 AS|32.7( 21 69 48 2.63
C0OS-13-002 002-18 14.33-14.63 AS | 154
C0OS-13-002 002-19 16.15-16.46 AS | 12.0
C0OS-13-003 003-1 0.46-0.61 AS|184
C0OS-13-003 003-2 0.91-1.22 AS|26.3
COS-13-003 003-3 213-244 AS|20.7
COS-13-003 003-4 3.96-4.27 AS|25.8
The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sale use of
Err..eg |::§|:agtii::§r;a:2:::ﬂg :::jit::;e;ya Gt:;ier:g;;::ciic;::Ilz:.n:p:?-ﬁsegzte ;:present any results interpretation or opinion regarding specification compliance or material suitability.
1721 8th Street E. M»/
Saskat002,34 S7H 0T4 Reviewed by:



Golder

Associates

GENERAL TESTING RESULTS

Project #: 11-1362-0057

Phase: 5100

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E./J.F./S.J.B.

Date: August 15, 2013

Sample Identification

Laboratory Test Results

g ~| = g . g
3+ —_ > X € = o o) 2 @
= od B £ = £ o
g 3 c 2ls5|: 3 B.|i.|2.|22|2E|ssL]E
o) £ 3 s les| B 5 B o 8> £l¥2w® ©
g ; g S128| & & EBE|:§|2E|885|52|888 8
C0OS-13-003 003-5 488-5.03 AS|32.3] 19 57 38
C0OS-13-003 003-6 549-579 AS|24.0
C0OS-13-003 003-7 579-648 TO|24.2
C0OS-13-003 003-8 7.32-762 AS| 145
C0OS-13-003 003-9 8.84-914 AS|17.7

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of
the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability.

Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8th Street E.
Saskat002,95 S7H 0T4 Reviewed by:

[z



? Golder

L’ Associates

GENERAL TESTING RESULTS

Project #: 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E./W.C.

Phase: 5100 /4000

Date: September 6, 2013

Sample Identification

Laboratory Test Results

g S| = - s - g
2 : e | 2§ B - |2 |8 S IRRE
2 2 = 21558 ¢ = S.|8_|=«|S52|8F|ss-|S~
3 g g s188] &8 2 EE|ig|22|as|s2ssg|Re
CO0S-13-004 004-1 0.00-0.15 AS|11.2
CO0S-13-004 004-2 0.30-0.61 AS|325
CO0S-13-004 004-3 1.22-1.37 DO| 334
CO0S-13-004 004-4 2.59-290 DO|334
CO0S-13-004 004-5 4.42-472 DO|33.6( 24 74 50
CO0S-13-004 004-6 5.18-549 AS | 31.6
CO0S-13-004 004-7 5.79-6.10 TO| 30.1 2.6111699| 72 80
CO0S-13-004 004-8 7.01-762 TO|33.7| 21 46 25 120 99
CO0S-13-004 004-9 8.53-914 TO|27.2 168 | 188
CO0S-13-004 004-10 9.30-9.60 AS|10.2
COS-13-004 004-11 9.75-10.06 AS|10.8| 12 19 7
CO0S-13-005 005-1 0.00-0.30 AS| 8.9
COS-13-005 005-2 1.07-1.22 DOJ| 8.2
C0OS-13-005 005-3 2.59-274 DOJ| 7.5
CO0S-13-005 005-4 411-4.27 DOJ|115] 15 35 20
CO0S-13-005 005-5 5.33-594 TO|[23.2] 20 49 29 180 91
C0OS-13-005 005-6 6.10-6.71 TO| 8.4 >200 | 203
C0OS-13-005 005-7 6.86-7.47 TO| 8.0
CO0S-13-005 005-8 7.62-8.23 TO|29.5| 22 38 16
C0OS-13-005 005-9 8.38-899 TO|23.9 2.59 11306
CO0S-13-005 005-10 9.14-9.75 TO|28.2]| 25 32 7
CO0S-13-005 005-11 9.91-10.52 TO| 33.0
CO0S-13-005 005-12 10.67-11.28 TO|28.7| 21 33 12
C0OS-13-005 005-13 11.43-12.04 TO|29.3( 19 34 15
CO0S-13-005 005-14 12.19-12.34 TO|29.4( 14 40 26
C0OS-13-005 005-15 13.72-14.02 DO|] 9.0
CO0S-13-006 006-1 0.15-0.30 AS|17.2
C0OS-13-006 006-2 1.07-1.22 AS | 28.7
C0OS-13-006 006-3 1.83-1.98 AS | 25.3( 22 65 43
C0OS-13-006 0064 2.29-244 AS|24.6
CO0OS-13-006 006-5 2.90-3.05 AS|30.6
CO0S-13-006 006-6 472-4.88 AS|29.6
C0OS-13-006 006-7 5.33-549 AS | 29.1
C0OS-13-006 006-8 6.25-6.40 AS|34.0| 23 72 49
C0OS-13-006 006-9 7.62-7.77 AS | 33.8
CO0S-13-006 006-10 8.69-884 AS|29.5| 13 41 28

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of
the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability.
Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8th Street E.

SaskatooR 38 S7H 0T4

Reviewed by:

L



Golder

Associates

GENERAL TESTING RESULTS

Project #: 11-1362-0057

Phase: 5100 /4000

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E./W.C.

Date: September 6, 2013

Sample Identification

Laboratory Test Results

g S| = - s - g
P ** E sl S E OE 2 (2|6 |. |2 % 2
2 é < ;3 58| & B S %ng%gg“’eﬁgaﬁa
[ = 17} n O ~ o =
g 3 g s|E85| & 2 S:z|:§|22|85|88|8sL|8L
C0OS-13-006 006-11 10.06-10.21 AS | 34.8
C0OS-13-006 006-12 11.58-11.73 AS | 13.0
C0OS-13-006 006-13 12.19-12.34 AS|11.8
COS-13-006 006-14 13.11-13.26 AS ] 10.3

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of
the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability.
Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8th Street E.
SaskatooQ,Q? S7H 0T4 Reviewed by:

o



i GRAIN SIZE ANALYSIS - ASTM D422
é Golder

(Mechanical & Hydrometer)

7 Associates
Project # 11-1362-0057 Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon,
Tested by: S.H./S.B. Date: August 9, 2013
Borehole #: COS-13-001 Sample #: 001-6 Grain Size Analysis Results:
Source: Percent
Date Sample Received: July 29, 2013 Opening Passing
Graphical Analysis (mm) (%)
152 100
100 S 76 100
AN 38 100
90 \
19 100
\ 9.5 100
80 4.75 100
c \ 2.00 100
g 70 \ 0.850 99
= \ 0.425 99
2 60 0.250 98
= N 0.150 98
8 50 2 0.075 97
§ \ 0.029 96
40 " 0.021 92
0.015 84
0.011 76
30 0.008 68
0.006 63
20 0.004 55
0.003 52
10 0.002 46
0.001 41
0
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
GRAVEL SAND
BOULDERS| COBBLES SILT/ CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8R0Breet E., Eggz,fjfz
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: =
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Golder

? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon,

Tested by: S.H./S.B.

Borehole #: COS-13-001

Source:

Sample #: 001-9

Date Sample Received: July 29, 2013
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1 0.1 0.01

Grain Size (mm)

0.001

BOULDERS

COBBLES

GRAVEL

SAND
SILT / CLAY

Coarse

Fine

Coarse‘

Medium ‘ Fine

Phase: 5100
Date: August 9, 2013
Grain Size Analysis Results:
Percent
Opening Passing
(mm) (%)
152 100
76 100
38 100
19 100
9.5 100
4.75 99
2.00 98
0.850 96
0.425 91
0.250 85
0.150 70
0.075 49
0.043 31
0.031 27
0.023 22
0.015 20
0.012 18
0.008 16
0.006 13
0.004 10
0.003 9.3
0.002 8.5
0.001 7.1

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 820Qreet E.,
Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —



i GRAIN SIZE ANALYSIS - ASTM D422
é Golder

(Mechanical & Hydrometer)

? Associates

Project # 11-1362-0057 Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon,
Tested by: S.J.B./S.B. Date: August 10, 2013
Borehole #: CP-13-001B Sample #: 001B-3 Grain Size Analysis Results:
Source: Percent
Date Sample Received: July 29, 2013 Opening Passing
Graphical Analysis (mm) (%)
152 100
100 B 76 100
T 38 100
90 N 19 100
N 9.5 100
80 A\ 4.75 08
c 2.00 94
& 70 0.850 90
= 0.425 84
2 60 J 0.250 75
= \'\ 0.150 65
8 50 0.075 54
o \ 0.041 48
w0 X 0.030 43
\ 0.022 39
0.016 35
30 N 0.011 31
. X 0.008 28
0.006 25
T~ 0.004 22
10 0.003 21
0.002 18
0 0.001 15
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT/ CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion

regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 880®)reet E.,
Saskatoon, Saskatchewan, S7H 0T4

24
Reviewed by: ﬁ" falin—
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Golder

? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon,
Tested by: S.J.B./S.B.

Borehole #: COS-13-002

Source:

Sample #: 002-13

Date Sample Received: July 29, 2013

100
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BOULDERS
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GRAVEL

SAND
SILT / CLAY

Coarse

Fine

Coarse‘

Medium ‘ Fine

Phase: 5100
Date: August 10, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 100
0.150 100
0.075 82
0.044 52
0.032 38
0.023 32
0.017 28
0.012 27
0.009 24
0.006 22
0.004 20
0.003 19
0.002 17
0.001 14

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 88(Jtreet E.,
Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —



ﬁ

Golder

? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E.

Borehole #: COS-13-004

Source:

Sample #: 004-11

Date Sample Received: September 3, 2013
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BOULDERS

COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘ Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 98
4.75 97
2.00 95
0.850 90
0.425 84
0.250 74
0.150 61
0.075 48
0.048 27
0.034 26
0.024 25
0.017 24
0.013 23
0.009 21
0.006 19
0.005 16
0.003 13
0.002 12
0.001 9.5

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 880R_Areet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —
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GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested by: S.E.

Borehole #: COS-13-004
Source:

Sample #: 004-2

Date Sample Received: September 3, 2013
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SAND

Coarse
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Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 99
0.150 99
0.075 99
0.042 70
0.030 62
0.022 56
0.016 51
0.012 46
0.008 42
0.006 38
0.004 36
0.003 33
0.002 31
0.001 25

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8803 reet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —
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? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested by: S.E.

Borehole #: COS-13-005
Source:

Sample #: 005-1

Date Sample Received: September 3, 2013
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BOULDERS| COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 100
0.150 67
0.075 34
0.050 18
0.036 17
0.025 16
0.018 15
0.013 15
0.009 14
0.007 14
0.005 13
0.003 12
0.002 11
0.001 10

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 880 reet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —
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Golder

? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E.

Borehole #: COS-13-005

Source:

Sample #: 005-10

Date Sample Received: September 3, 2013

100

90

80

70

Graphical Analysis

N~

L 4

60

50

Percent Finer Than

40

30

20

10

1000

100

10

Grain Size (mm)

0.1

0.01

0.001

BOULDERS
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GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 97
0.250 97
0.150 97
0.075 86
0.048 38
0.035 34
0.025 33
0.018 29
0.013 27
0.009 24
0.007 23
0.005 21
0.003 19
0.002 18
0.001 15

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 88(0Breet E.,

Saskatoon, Saskatchewan, S7H 0T4

c:’f--_..’.z
Reviewed by: ﬁg‘f / -



i GRAIN SIZE ANALYSIS - ASTM D422
é Golder

(Mechanical & Hydrometer)

= Associates
Project # 11-1362-0057 Phase: 5100 / 4000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E. Date: September 16, 2013
Borehole #: COS-13-005 Sample #: 005-11 Grain Size Analysis Results:
Source: Percent
Date Sample Received: September 3, 2013 Opening Passing
Graphical Analysis (mm) (%)
R 152 100
100 A\ 76 100
\ 38 100
90 19 100
w 9.5 100
80 4.75 100
c 2.00 100
& 70 0.850 100
= 0.425 100
2 60 0.250 100
pw 0.150 100
S 50 0.075 88
E 0.045 43
40 0.032 35
0.023 29
30 \ 0.017 26
¥ 0.012 24
20 \»\, 0.009 23
N 0.006 21
e 0.004 19
10 0.003 16
0.002 15
0 0.001 12
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CGRAVEL SAND SILT / CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 880Breet E., ﬁgf"'{:
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by: / Wtsrn—
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GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested by: S.E.

Borehole #: COS-13-005
Source:

Sample #: 005-12

Date Sample Received: September 3, 2013
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BOULDERS| COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 100
0.150 99
0.075 93
0.041 56
0.030 46
0.022 36
0.016 32
0.012 29
0.009 27
0.006 25
0.004 23
0.003 20
0.002 19
0.001 17

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion
regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 88(0Ftreet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [t —
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Golder

? Associates

(Mechanical & Hydrometer)

GRAIN SIZE ANALYSIS - ASTM D422

Project # 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E.

Borehole #: COS-13-005

Source:

Sample #: 005-8

Date Sample Received: September 3, 2013
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BOULDERS

COBBLES

GRAVEL

SAND

Coarse

Fine

Coarse‘

Medium ‘

Fine

SILT / CLAY

Phase: 5100 / 4000
Date: September 16, 2013
Grain Size Analysis Results:
Percent
Opening Passing

(mm) (%)

152 100

76 100

38 100

19 100

9.5 100
4.75 100
2.00 100
0.850 100
0.425 100
0.250 100
0.150 100
0.075 99
0.041 78
0.031 63
0.023 52
0.017 44
0.012 39
0.009 37
0.006 34
0.005 29
0.003 28
0.002 25
0.001 20

Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion

regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8808 reet E.,

Saskatoon, Saskatchewan, S7H 0T4

24
Reviewed by: ﬁ" fthon—
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? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057 Phase: 5100 / 4000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E. Date: September 16, 2013
Borehole #: COS-13-006 Sample #: 006-10 Grain Size Analysis Results:
Source: Percent
Date Sample Received: September 3, 2013 Opening Passing
Graphical Analysis (mm) (%)
X 152 100
100 T 76 100
\\K 38 100
90 19 100
9.5 100
80 4.75 100
c 2.00 100
l_é“ 70 0.850 100
. \ 0.425 100
2 60 0.250 100
= \ 0.150 100
E oo
) .
0 \‘\* 0.027 93
0.020 80
0.015 68
30 - 0.012 58
0.009 49
20 0.006 44
0.004 40
10 0.003 36
0.002 33
0 0.001 29
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT / CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion

regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 880Qreet E.,

Saskatoon, Saskatchewan, S7H 0T4

)7L
Reviewed by: ﬁ" [ —
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? Associates

GRAIN SIZE ANALYSIS - ASTM D422

(Mechanical & Hydrometer)

Project # 11-1362-0057 Phase: 5100 / 4000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested by: S.E. Date: September 16, 2013
Borehole #: COS-13-006 Sample #: 006-13 Grain Size Analysis Results:
Source: Percent
Date Sample Received: September 3, 2013 Opening Passing
Graphical Analysis (mm) (%)
152 100
100 = iy 76 100
38 100
90 \‘\ 19 100
N 9.5 100
80 4.75 98
c 2.00 95
& 70 0.850 90
= \ 0.425 83
2 60 0.250 68
pw \ 0.150 52
S 50 0.075 41
5 \ 0.047 36
w0 N 0.034 32
AN 0.025 28
30 RY 0.018 23
\ 0.013 20
\ 0.009 17
20 N 0.007 14
k¥ 0.005 12
10 Pl 0.003 11
0.002 9.6
0 0.001 7.4
1000 100 10 1 0.1 0.01 0.001  [Comments:
Grain Size (mm)
BOULDERS| COBBLES CRAVEL SAND SILT / CLAY
Coarse Fine Coarse ‘ Medium ‘ Fine

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a testing service only and does not represent any results interpretation or opinion

regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 88MQreet E.,

Saskatoon, Saskatchewan, S7H 0T4

=
CZ-"'-"
Reviewed by: 0%" [ @l



i Golder CONSOLIDATED DRAINED DIRECT SHEAR TEST-SUMMARY
Associates

Project #: 11-1362-0057 Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation Saskatoon, SK
Tested By: B.Y./D.B. Date: August 29, 2013
Normal Shear Stress
Sample Stress Peak Residual
(kPa) (kPa) (kPa)
50 35 30
COS-13-001B 001B-1 100 65 44
200 111 75
Peak Residual
Friction angle (degrees): 26.6 21.7
cohesion (kPa): 12 0
120
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g
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o
5
n

50
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100 mSample E peak OSample E residual /
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a )2
g 60
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2 40 2
n

8
20
0 " ‘ ‘ -
0 50 100 150 200 250
Normal stress (kPa)
Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8g1Street E., (]
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:




? éGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

” Associates
Project#: 11-1362-0057 Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation Saskatoon, SK
Tested By: B.Y./D.B. Date: August 29, 2013
Sample:  COS-13-001B 001B-1 (REDO#2)
Effective Stress: 50 kPa Peak Shear Stress: 35 kPa
Residual Shear Stress 30 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 354 %
Initial Dry Density: 1319 kg/m®
Final Water Content: 42.6 %
40

- 30 /M N /'/-ﬁ / Mﬁ

©

gLl / / /

il / / /
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sy / /

5 ol / )

: (/ /
0
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Horizontal shear displacement (mm)

0.1 \’\/“\V \J/\\j\\/f\\’
N \ \/\ ~—

Normal displacement (mm)
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0 5 10 15 20 25 30 35

Horizontal shear displacement (mm)

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gStreet E., (\ )
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:



? éGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

” Associates
Project#: 11-1362-0057 Phase: 5100
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation Saskatoon, SK
Tested By: B.Y./D.B. Date: August 29, 2013

Sample: C0S-13-001B 001B-1

Effective Stress: 100 kPa Peak Shear Stress: 65 kPa
Residual Shear Stress 44 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 35.0 %
Initial Dry Density: 1349  kg/m®
Final Water Content: 40.5 %
70
60 //\,\«\M‘
~ m\'\w\\
= 50 / /‘V\'\ /‘/‘WN /
= L1/ / / [
@ 40
= Ll / / /
2 30
2 Ll / / /
M | / /
) J ) /
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Horizontal shear displacement (mm)
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o
= 04 q
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2 05 o
0.6
0 5 10 15 20 25 30 35 40 45

Horizontal shear displacement (mm)

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gMYreet E., ﬂ ’
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:



ﬁ Golder

? Associates

CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project#: 11-1362-0057

Phase: 5100

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation Saskatoon, SK

Tested By: B.Y./D.B. Date: August 29, 2013
Sample: C0S-13-001B 001B-1
Effective Stress: 200 kPa Peak Shear Stress: 111 kPa
Residual Shear Stress 75 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 36.4 %
Initial Dry Density: 1337  kg/m®
Final Water Content: 35.0 %
120
100 /\ \\\_
g 80 / [ /\-‘_\“\-"‘\ P SV L
§ 60
[}
a / ( /
S 40
’ |
20 !
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Horizontal shear displacement (mm)
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Horizontal shear displacement (mm)

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gnYreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: %
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Associates

CONSOLIDATED DRAINED DIRECT SHEAR TEST-SUMMARY

Project #:

11-1362-0057

Phase:

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

5100/ 4000

Tested By: B.Y./D.B. Date: November 10, 2013
Normal Shear Stress
Sample Stress Peak Residual
(kPa) (kPa) (kPa)
75 47 13
COS-13-004 004-8 7.01-7.62 m depth 125 70 27
200 80 40
Peak Residual
Friction angle (degrees): 14.2 11.4
cohesion (kPa): 32 0
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Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gnYreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: y/



? éGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

” Associates
Project#: 11-1362-0057 Phase: 5100 /4000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: B.Y./D.B. Date: November 10, 2013

Sample:  COS-13-004 004-8 7.01-7.62 m depth

Effective Stress: 75 kPa Peak Shear Stress: 47 kPa
Residual Shear Stress 13 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 36.8 %
Initial Dry Density: 1329  kg/m®
Final Water Content: 43.6 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gn@reet E., (\
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:



? éGolder CONSOLIDATED DRAINED DIRECT SHEAR TEST

” Associates
Project#: 11-1362-0057 Phase: 5100 /4000
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK
Tested By: B.Y./D.B. Date: November 10, 2013

Sample:  COS-13-004 004-8 7.01-7.62 m depth

Effective Stress: 125 kPa Peak Shear Stress: 70 kPa
Residual Shear Stress 27 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 35.0 %
Initial Dry Density: 1368  kg/m®
Final Water Content: 38.6 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8ghStreet E., r\ :
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:
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CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project #:

11-1362-0057

Phase:

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

5100/ 4000

Tested By: B.Y./D.B. Date: November 10, 2013
Sample:  COS-13-004 004-8 7.01-7.62 m depth
Effective Stress: 200 kPa Peak Shear Stress: 80 kPa
Residual Shear Stress 40 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 36.8 %
Initial Dry Density: 1356 kg/m®
Final Water Content: 39.0 %
90
80
RESTAN
S ol
g 50 ! \\
% a0 - o
5 [ / 4
. ! | |
20 I
10 J
0
0 5 10 15 20 25 30 35 40 45
Horizontal shear displacement (mm)
0.00
\ \ 1 N
£ -0.05
£ -0.10 \ \ \
=
[}
& -0.15 \A ~
o
o
% 020 \/\ PN J\/\/
é \/\_\ Wf\
2 025
-0.30

5 10

15 20 25 30 35

Horizontal shear displacement (mm)

40 45

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gnYreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: y/
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CONSOLIDATED DRAINED DIRECT SHEAR TEST-SUMMARY

Project #:

11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Phase:

5100/ 4000

Tested By: B.Y./D.B. Date: October 22, 2013
Normal Shear Stress
Sample Stress Peak Residual
(kPa) (kPa) (kPa)
50 41 31
COS-13-005 005-13 11.43-12.04 m depth 100 77 68
200 126 118
Peak Residual
Friction angle (degrees): 31.3 31.3
cohesion (kPa): 9 0
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Comments:

The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gn$reet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: %
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CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project#: 11-1362-0057
Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Phase:

5100/ 4000

Tested By: B.Y./D.B. Date: October 22, 2013
Sample:  COS-13-005 005-13 11.43-12.04 m depth
Effective Stress: 50 kPa Peak Shear Stress: 41 kPa
Residual Shear Stress 31 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 26.2 %
Initial Dry Density: 1512 kg/m®
Final Water Content: 30.9 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gpPreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: %
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CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project#: 11-1362-0057

Phase: 5100/ 4000

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

Tested By: B.Y./D.B. Date: October 22, 2013
Sample:  CO0S-13-005 005-13 11.43-12.04 m depth
Effective Stress: 100 kPa Peak Shear Stress: 77 kPa
Residual Shear Stress 68 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 27.2 %
Initial Dry Density: 1507  kg/m®
Final Water Content: 30.2 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gpQtreet E., (\ )
Saskatoon, Saskatchewan, S7H 0T4 Reviewed by:
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CONSOLIDATED DRAINED DIRECT SHEAR TEST

Project#: 11-1362-0057

Phase:

Short Title: COS East Riverbank / Cherry Lane - Geotech Investigation / Saskatoon, SK

5100/ 4000

Tested By: B.Y./D.B. Date: October 22, 2013
Sample:  COS-13-005 005-13 11.43-12.04 m depth
Effective Stress: 200 kPa Peak Shear Stress: 126 kPa
Residual Shear Stress 118 kPa
Sample Data: Comments:
Sample Length: 60.0 mm
Initial Height: 20.0 mm
Initial Water Content: 26.4 %
Initial Dry Density: 1507  kg/m®
Final Water Content: 28.5 %
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The testing services reported herein have been performed in accordance with the indicated recognized standard, or in accordance with local industry practice. This report is for the sole use of the designated client. This report constitutes a
testing service only and does not represent any results interpretation or opinion regarding specification compliance or material suitability. Engineering interpretation can be provided by Golder Associates Ltd. upon request.

1721 8gpStreet E.,
Saskatoon, Saskatchewan, S7H 0T4

Reviewed by: y
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Cherry Lane Geotechnical Investigation and Evaluation

Cost Estimate for Conceptual Remediation Options

Appendix H

Conceptual Estimated Engineering | Monitoring | Contingency Estimated Estimate Assumption
Option Description Cost (5-10%) (5%) (50%) Total Cost (Average Dimensions) Estimate Basis

1 Do Nothing

2A Dewatering - 11th St S 1,760,000 | S 180,000 | $ 90,000 ( S 880,000 | $ 2,910,000 | 150 m long x 10 m deep COS 17th Street (2013) ~$325K for drainage trench and street repairs, 80 m long x 4 m deep

2B Dewatering - Cherry Lane S 880,000 S 90,000|S 50,000(S 440,000 S 1,460,000 [ 150 m long x 5 m deep COS 17th Street (2013) ~S325K for drainage trench and street repairs, 80 m long x 4 m deep

3 Slope Re-grading w/ S 4,000,000 | S 200,000 | S 200,000 [ S 2,000,000 | $ 6,400,000 | 135 m long x 40 m2 COS 17th Street (2013) ~S880K for selective site demolition, 2 drainage trenches, landscaping,
drainage excavation, 80 m long x 4 m deep x 15 m wide. Does not include purchase or demolition of

residential property

4A Shear Zone Modification - S 5,810,000 | S 300,000 | S 300,000 | S 2,905,000 | $ 9,315,000 | 10 m long x 6 m deep x 4 m wide; 50 m |CSM Slurry Wall ~$250/m2 or $2.5M/km (0.9 m wide trench), assume cement cost is 1.8:1 for

CSM w/ drainage long x5 m deep x 13 m wide; 60 m long [bentonite, not including platform construction. COS 17th Street (2013) ~S580K selective site demo,
x 7 m deep x 4 m wide drainage systems and landscaping.
4B Shear Zone Modification - S 6,520,000 | S 330,000 | $ 330,000 | $ 3,260,000 | $ 10,440,000 | 10 m long x 6 m deep x 4 m wide; 50 m |Cosmo Park (2009) ~$2M for shear key construction, 150 m long x 5 m deep x 6 m wide, assume 7%

Shear Key w/drainage

long x5 m deep x 13 m wide; 60 m long
X7 m deep x 4 m wide

inflation. COS 17th Street (2013) ~$500K for 2 drainage systems. Assume $1.35M for temporary
shoring

Golder Associates Ltd.

5/820914
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As a global, employee-owned organisation with over 50 years of experience,
Golder Associates is driven by our purpose to engineer earth’s development while
preserving earth’s integrity. We deliver solutions that help our clients achieve
their sustainable development goals by providing a wide range of independent
consulting, design and construction services in our specialist areas of earth,
environment and energy.

For more information, visit golder.com

Golder Associates Ltd.

1721 8th Street East

Saskatoon, Saskatchewan, Canada S7H 0T4
Canada

T: +1 (306) 665 7989

f5" Golder
Associates

325

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America + 1 800 275 3281
South America + 56 2 2616 2000

solutions@golder.com
www.golder.com
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Ms. Joanne Sproule

City Clerk

City of Saskatoon

222 3rd Avenue North

Saskatoon, Saskatchewan S7K 0J5

Dear Ms. Sproule:
Re: Saskatoon North Partnership for Growth — 2014 Annual Report

At the February 12, 2015 meeting of the Regional Oversight Committee (ROC) for the
Saskatoon North Partnership for Growth (P4G), the ROC passed a resolution as follows:

That the P4G 2014 Annual Report attached as Appendix | be forwarded to the Cities of
Warman, Martensville and Saskatoon, the Town of Osler, and the Rural Municipality of
Corman Park as well as the Ministry of Government Relations for information.

A copy of the P4G 2014 Annual Report has been attached for your information.

Thank you.
/ /}C’lw( o
i o O

Christine Gutmann

Project Manager, P4G Regional Plan
Saskatoon North Partnership for Growth (P4G)
Phone: 306-986-9734

E-Mail: Christine.Gutmann@saskatoon.ca
Attachment: 2014 P4G Annual Report

cC. Randy Grauer, General Manager, Community Services Department, City of Saskatoon
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The Saskatoon North Partnership for Growth (P4G) is a collaborative which includes political and
administrative representation from the partnering municipalities. The partnering municipalities
are the Cities of Warman, Martensville and Saskatoon, the Rural Municipality of Corman Park
and the Town of Osler, as well as an advisory representative from the Saskatoon Regional
Economic Development Authority (SREDA).

The Work Plan for the P4G consists of the development of a Regional Plan by June 2016.

For information about the P4G, please contact: Christine Gutmann, Project Manager, Regional
Plan at christine.gutmann@saskatoon.ca or by phone at (306) 986-9734.

P4G Membership

The P4G membership is comprised of two committees: a P4G Regional Oversight Committee (ROC) and a
P4G Planning & Administration Committee (PAC).

The Regional Oversight Committee (ROC)

The ROC provides direction on matters of regional importance, particularly those involving a
financial commitment and for setting priorities for the P4G. The ROC consists of political
representatives and senior management from each of the P4G member municipalities.

The voting members of the ROC consist of three (3) Council members from each of the
participating municipalities, one of which is Reeve or Mayor. The ROC operates as a simple
majority with each participating municipality receiving one vote. As of December 2014, the
voting members of the ROC, listed in alphabetical order by last name, were:

Mayor Donald Atchison (Saskatoon) Reeve Judy Harwood (Corman Park)
Councillor Richard Beck (Warman) Councillor Terry Kostyna (Martensville)
Councillor Bob Blackwell (Martensville) Mayor Kent Muench (Martensville)
Councillor Susan Braun (Osler) Councillor Eric Olauson (Saskatoon)
Mayor Ben Buhler (Osler) Councillor Gary Philipchuk (Warman)
Councillor Randy Donauer (Saskatoon) Councillor Abe Quiring (Osler)

Councillor Bas Froese-Kooijenga (Corman Park) Mayor Sheryl Spence (Warman)
Councillor John Germs (Corman Park)

The independent chair of the ROC is Mr. Alex Fallon, President and CEQ, SREDA.

For the 2015 year, ROC meetings will be held on February 12, April 30, September 10 and
November 19. Further information about these meetings is available on the Regional Plan
project website at www.partnershipforgrowth.ca.

Saskatoon North Partnership for Growth (P4G)
2014 Annual Report 2|Page
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The Planning and Administration Committee (PAC)

With its focus on the growth and promotion of strong regional planning, the PAC is comprised of
up to three (3) administration representatives from each of the participating municipalities, as
well as a SREDA advisory representative. The PAC operates on a consensus basis. In the case
where a consensus is not obtained, an item may be referred to the ROC for a decision. As of
December 2014, the members of the PAC, listed in alphabetical order by last name, were:

Joe Doxey (Martensville) Rebecca Row (Corman Park)
Bonnie Gorelitza (Martensville) Brad Toth (Warman)

Laura Hartney (Saskatoon) Kelby Unseth (Corman Park)
Dana Kripki (Saskatoon) Nicole Vassos-Hustej (SREDA)

Sandra MacArthur (Osler)

Why a Regional Plan?

The latest projections show the Saskatoon region nearing a population of 500,000 in the next 20
years. Given the economic climate, we anticipate the Saskatoon region could achieve a
population of one million in the next 60 years.

We want our region to be ready for growth, to enable economic prosperity for everyone, and
support the quality of life that we enjoy. This has reinforced the need for a more coordinated
approach to regional planning and servicing. To this end, the P4G partnering municipalities are
developing a long term plan for land use and servicing that is regional in scope. The Regional
Plan is anticipated to be complete by June 2016.

Project Overview

The Regional Plan will establish a coordinated approach to matters related to the physical,
social, or economic circumstances of the Saskatoon region that may affect the development of
the region as a whole, such as land use, population, transportation, utilities, services and
finances.

On October 23, 2014, the P4G announced that 02 Planning + Design Inc. from Calgary, Alberta
has been selected to complete the Regional Plan. The project will be completed in three phases:

Phase 1 — Vision Development and Background Report (November 2014 — April 2015)
This phase involves the development of a vision and guiding principles for the Regional Plan. A
background report for the Region will also be completed during this phase.

Saskatoon North Partnership for Growth (P4G)
2014 Annual Report 3|Page
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Phase 2 — Interim Development Strategy, Draft Regional Plan (February 2015 — February 2016)
This phase involves the development of a concept for regional land use. An interim development
strategy will provide guidance to municipalities on potential long-term land uses while the
Regional Plan is in development. This strategy will be used as a basis for a more refined Regional
Land Use Map and supporting policies in the draft Regional Plan. A Servicing Strategy will also be
developed.

Phase 3 — Implementation Plan for Regional Growth Accommodation (January 2016 — June 2016)
During this phase, the draft Regional Plan will be refined based on feedback received and a
strategy will be created to identify how the plan should be implemented and managed over the
long term.

The P4G has attained a number of major achievements during the 2014 year. These
achievements included:

Endorsement of the P4G Foundational Documents on April 24, 2014

The ROC endorsed the P4G Foundational Documents on April 24th, 2014. The Foundational
Documents set the foundation for PAG and provide the framework for the development of the
Regional Plan for the Saskatoon region. The documents were subsequently endorsed by each of
the five member municipal Councils in May and June 2014.

Consultant Selection for the Development of a Regional Plan and Hiring of a Dedicated Project
Manager for P4G

On October 2, 2014, the ROC selected 02 Planning + Design Inc. for the development of the
Regional Plan. A press conference announcing the hiring of 02 Planning + Design Inc. was held
on October 23, 2014 at the RM of Corman Park Administrative Offices. In addition, in July 2014,
the P4G hired a dedicated project manager for the development of the Regional Plan.

Regional Plan Visioning Workshop with 02 Planning + Design Inc. on December 17, 2014

On December 17, 2014, the PAG members participated in a Regional Plan Visioning Workshop
with 02 Planning + Design Inc. The intent of the workshop was to develop a regional vision,
guiding principles and objectives to guide the Regional Plan. The finalized vision and guiding
principles will be available in February 2015.

A number of major milestones are anticipated during the 2015 year including:
1. Finalized Regional Plan Vision and Guiding Principles — February 2015
2. Background Report — February / March 2015
3. Interim Development Strategy — April / May 2015
4. Draft Regional Land Use Map, Regional Servicing Strategy and Development Policies —
November 2015

Saskatoon North Partnership for Growth (P4G)
2014 Annual Report 4|Page
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PROJECT FUNDING

Funding for the development of the Regional Plan was endorsed by each of the partner
municipalities as follows:

MUNICIPALITY | 2014 FUNDING 2015 FUNDING 2016 FUNDING | TOTAL FUNDING

CONTRIBUTION CONTRIBUTION | CONTRIBUTION | CONTRIBUTION
Saskatoon $206,000 $60,000 $30,000 $296,000
Corman Park $100,000 $50,000 $50,000 $200,000
Warman $50,000 $75,000 $75,000 $200,000
Martensville $50,000 $75,000 $75,000 $200,000
Osler $10,000 $10,000 $10,000 $30,000
TOTAL $416,000 $270,000 $240,000 $926,000

*Assumes no funding from Province of Saskatchewan
**Project funding provides for the Regional Plan Consultant and a dedicated Project Manager

PROJECT COSTS

Proposed Project Budget endorsed as part of Foundational Documents

ITEM ESTIMATED TOTAL PROJECT COST
Consultant for the Development of the Regional Plan $686,000
Dedicated Project Manager $240,000
TOTAL $926,000

* Costs to not include any in-kind costs contributed by P4G or the participating municipalities.

02 Planning + Design Inc. Project Pricing

ITEM TIMELINE COST
Project Management November 2014 — June 2016 $39,400
Phase 1 November 2014 — April 2015 $125,120
Phase 2 February 2015 - February 2016 $300,760
Phase 3 January 2016 — June 2016 $125,540
Disbursements November 2014 — June 2016 $59,082
TOTAL $649,902
2014 PROJECT COSTS
ITEM COST
02 Planning + Design Consulting Fees —December 2014 $39,430.05
Project Manager $43,354.06
TOTAL $82,784.11
*Consulting Fees noted do not include GST
Saskatoon North Partnership for Growth (P4G)
2014 Annual Report 5|Page
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TO: Executive Committee; City Council

FROM: Executive Director/CEO, AGS (Remai Modern)
DATE: March 9, 2015

SUBJECT: Remai Modern — Business Plan 2015 -2019

RECOMMENDATION: 1) that the Remai Modern Business Plan: 2015 to 2019
be received as information;

2) that the approval and phased implementation of The

Remai Modern Business Plan: 2015 to 2019 occur on

an annual basis through the Corporate Business Plan
and Budget review process;

Introduction

In March of 2014, MNP LLP (“MNP”) was engaged by Remai Modern to work
with staff to complete a revision and update of its business plan to ensure valid
and updated financial and operating assumptions, which incorporate the
Gallery’s brand and vision, are articulated in one document. The MNP plan was
delivered in May 2014. The Gallery then went through a rigorous process of
checking figures in the budgets, with the aim of finding significant cost
reductions, driven partly by pressures in the City’s proposed funding plan for the
years 2015 to 2018. More than $3,000,000 of savings was made over the 2015 —
2016 operating budgets from the MNP plan. Our budget projections now align
with the City’s proposed funding plan. The Board of Remai Modern approved the
Business Plan and financial projections at its September, 2014 meeting. The
2015 Remai Modern budget was approved by City Council in December 2014.

The attached Business Plan incorporates the MNP report and is solely focused
on the operations of Remai Modern. It does not include the cost of operating the
Mendel Art Gallery in 2015, the year when the accounts for Remai Modern and
Mendel Art Gallery were split. The total City contribution to funding both Mendel
Art Gallery and Remai Modern is $3,661,099 in 2015 and $5,038,800 in 2016.

REMAI MODERN is becoming... Business Plan 2015 -2019

“The Remai Modern Art Gallery of Saskatchewan will help shape the destiny of
this fine city and play a definitive role in the province’s image and character.

This impressive facility will be a flagship in our cultural tourism assets and | am
certain widespread benefits will be realized.”

— Mary Taylor-Ash, CEO, Tourism Saskatchewan

Remai Modern is becoming...
e the civic heart of a revitalized River Landing
e a reflection of a vibrant, modern Canadian city
e a driver of increased economic activity, improved quality of life and
enhanced community engagement
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The Remai Modern brand was officially launched in June 2014. As the brand and
related vision impact all operational aspects of the Gallery, a new business plan
that both reflects the brand promise and articulates its impacts was required. In
March of 2014 MNP LLP (“MNP”) was engaged to complete a revision of the
business plan to ensure valid and updated assumptions, which incorporate the
Gallery’s brand and vision, are articulated in one document. A critical factor in
their assessment was the scale of Remai Modern, at close to 5 times the size of
the Mendel Art Gallery, and its relation to running costs. The Remai Modern
Business Plan is based on extensive research and is a comprehensive and fully
integrated 5-year plan based on principles of best business practice.

Key Points

1. The plan has been developed to maximize revenues, while providing
sufficient operating funds to ensure success. Through investment in staff
and promotion of the gallery and its programs from 2015, Remai Modern
is expected to raise 42% of its annual operating costs from fundraising
and earned revenues by 2019, up from 23% in 2015

2. All budgets in the MNP approved Business Plan were rigorously checked
by the gallery CEO and Director of Finance, with a view to reducing costs.
Importantly the forecast City contribution reduces in percentage terms of
annual budget to 58% by 2019. This compares favourably with 2015,
where the City contribution is 77% of annual budget

3. MNP were tasked with researching and independently validating all
assumptions, costs and revenues in the plan. As part of the process they
undertook a Human Resources audit, to determine appropriate staffing
levels and costs. Where possible new staff positions were deferred, so
that the recommended 49.55 FTE staff count is not reached until 2018.
The projected FTE count at opening is 46.55

4. The Remai Modern staffing and organizational structure recommendations
have been developed through a conservative approach, both respecting
the realities of publically funded organizations and ensuring that
recommended staff levels can deliver the Remai Modern vision. The
resulting staffing proposal is a reflection of what is required at a base level
to operate the Remai Modern as outlined in the Business Plan. Compared
to other galleries the projected salaries, as a percentage of operating
budget, are conservative, being 36% for the Remai Modern as opposed to
45.6% average for similar galleries in Canada

5. With the support of the Marketing department self-generated revenue,
increases from $526,000 in 2014 by six times to $3,000,000 in 2019. The
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majority of these projected revenues will result from the establishment of
an ongoing Development Department. The increase has been validated by
MNP and results from food services, events and admission revenue,
donor programs, legacy gifts, sponsorships, memberships and grants

6. It is important that Remai Modern generates revenues to support and
sustain operations and a modest admission charge to parts of the Gallery
supports this goal. The charge compares favorably to other facility
charges in Saskatoon and other galleries across Canada. In addition to
generating revenue, an admission charge also drives other important
initiatives for Remai Modern. For example, an admission charge will
provide a quantifiable and tangible reason for Saskatoon individuals and
families to purchase an annual membership to Remai Modern. An
admission charge also provides Remai Modern with a valuable marketing
tool, especially related to children’s attendance, and will be a key
component to drive sponsorships and build links between the gallery,
business, and the community. An admission charge indicates a
quantifiable value that can be linked to many tourism initiatives. National
and international tour-operators work on the basis of charging a
percentage of the admission cost to venues. As this is an important
component of their revenues they do not organize tours to free facilities

7. Free admission will be provided to the entire ground floor, including
atrium, large ground floor exhibition gallery, store, restaurant, washrooms,
patio and sculpture garden. The ground floor will also provide access to
the Parkade and Persephone Theatre

8. $645,000 of 2019 revenues are projected to come from general admission
charges based on a framework as follows:

(a) Securing sponsorships to provide free admission to exhibitions for
children less than 13 years of age and free admission to exhibitions
one evening a week for everyone.

(b) A general admission charge of $12 and $10 for students and seniors

9. While MNP have projected an annual attendance of 220,000 visitors to
Remai Modern, the general charge will only apply to 30,000 visitors. It is
important to note that the percentage of visitors who will be charged
general admission is only 13.6%. The rest are covered through free
admission, memberships, and facility users who will pay by other means,
such as event bookings and attendance at concerts, lectures and classes.

10. Anticipated operating hours at Remai Modern are 10 a.m. — 6 p.m.
Sunday, Tuesday and Thursday and 11:00 a.m. — 8:00 p.m. Wednesday,
Friday and Saturday. When compared against Canadian galleries, Remai
Modern will be open more hours per week than the average.
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Remai Modern Brand Plan.

Remai Modern, through its brand, will deliver an exceptional and unprecedented
level of service to the Saskatoon community and will add significantly to the
brand capital of Saskatoon and Saskatchewan. The Gallery will be recognized as
one of the top art galleries in Canada and will be a major driver of the Saskatoon
tourism market and as such a catalyst for economic growth in the city.

The business plan identifies Tourism Saskatoon and Tourism Saskatchewan as
major partners. Tourists are expected to contribute significantly to earned
revenues, therefore a strong marketing plan and effective execution of the plan
will be key success factors for the new Gallery. By 2019 the Marketing budget as
a percentage of total annual expenses is projected to be 7.5%. As MNP note this
“is in alignment with marketing budgets of other facilities of this stature across the
country.” Such facilities include the Art Gallery of Ontario — 7%; Winnipeg Art
Gallery — 8%; Vancouver Art Gallery — 19% and Toronto Zoo — 7%.

The Remai Modern is slated to be the largest new tourism product to launch in
Canada in 2016, according to the Canadian Tourism Commission. Promoting the
Gallery across Saskatoon, Saskatchewan, Canada, and broader tourism markets
will be a necessary exercise to ensure a wide audience is aware of the opening
of the Remai Modern. The Gallery can expect to get a once-in-a-lifetime
substantial national and international media exposure during the opening period.
It is, therefore, vital that the marketing plan is executed well in advance of
opening in order to capitalize on this unique opportunity.

The Gallery will market itself “THE” place to visit in Saskatoon. The linkages to
other City amenities are endless — River Landing, the University of
Saskatchewan, the Forestry Farm Park and Zoo, and others. No visit to the City
will be complete without a day or an afternoon at the Gallery. The Remai Modern
will be marketed as more than an art gallery. The Remai Modern will be a
gathering place for major life events; it will be the place to have dinner before an
evening of live theatre, the symphony and concerts and a place to meet friends
for coffee or lunch. It will be a prominent education venue for all ages. The retail
store will support marketing efforts and will carry Remai Modern branded items
as well as publications developed to support exhibitions.

Supporters and donors are expecting “big things” from the Gallery and this
promise must be delivered. This is of critical importance to the Gallery. There is
momentum around economic growth and “pride of place” in the City of Saskatoon
at this time and this will be used to drive the new brand forward with key return
on investment (ROI) metrics for stakeholders. This energy will be leveraged to
position the Remai Modern as the face of the new Saskatoon.
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REMAI MODERN

ART GALLERY OF SASKATCHEWAN
'S becoming...

Business and Operations Plan
(2015 — 2019)




LETTER OF INTRODUCTION:

The following Remai Modern Business and Operations Plan 2015
— 2019 was developed in 2014, with the support of chartered
accountancy and business advisory firm MNP LLP (‘“MNP”). The

«
A

“G‘*«* % business and operational projections in this plan are subject to
gﬁ revision and will be updated annually.

‘ . The plan follows an intensive strategic brand development process

that was launched in 2013 with the contract support of ReBoot
Consulting Group. Following the delivery of the strategic brand development report, in March of
2014 we engaged MNP to complete a revision and update of our business plan to ensure valid
and updated assumptions, which incorporate the Gallery’s brand and vision, are articulated
in one document. MNP undertook substantial research and jurisdictional analysis to validate
the assumptions and projections in the plan. As part of that and feeding into their report MNP
provided a human resources report and plan developed through in-depth analysis and reference
to primary and secondary research findings.

Following delivery of their final report in May 2014, Remai Modern management rigorously
analyzed the findings and recommendations. A final set of financial projections that aligned with
the City of Saskatoon long-term funding plan was approved by the Remai Modern board in
September 2014. From September to December 2014 further work was undertaken by

Remai Modern management to further refine operational and financial projections. These
refinements do not deviate from the resource principles outlined in the MNP report.

On behalf of the Remai Modern board and staff, we look forward to bringing this business
plan to a reality.

N

Gregory Burke
Executive Director and CEO
Remai Modern
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1. EXECUTIVE SUMMARY

As part of the City of Saskatoon’s plans to revitalize its south downtown, in 2009
civic leaders approved plans to build a new art gallery on the riverfront of the South
Saskatchewan. Remai Modern Art Gallery of Saskatchewan (‘Remai Modern” or “the
Gallery”) will open at River Landing in Saskatoon’'s south downtown in 2016.

An initial business plan for the project was completed in March 2012, Remai Modern has
now developed a strong strategic brand and vision for the new Gallery, which was not
reflected in the initial business plan and other studies. Remai Modern, through its brand, will
be recognized across Canada as a bold direction-setting museum and one of the top art
galleries in Canada. Principal patron Ellen Remai, who gave $30 million toward construction
and international program support and who further donated the world’'s most comprehensive
collection of Picasso linocuts, set a foundation for the vision. Writing in Artforum, the

world’s leading art magazine, Maxwell Anderson, the Director of the Dallas Museum of Art,
described the donation of the Picasso linocuts as “transformative”, and as “a gift substantial
enough to bring [Remai Modern] to the attention of the international art world”,

The Remai Modern brand and vision will add significantly to the brand capital of both
Saskatoon and Saskatchewan. The Gallery is anticipated to be a major driver of the
Saskatoon tourism market and as such will be a catalyst for economic growth in the city.

As the brand and vision impact all operational aspects of the Gallery, a new business plan
that reflects the brand promise and articulates its impacts was required. In March of 2014,
MNP was engaged by Remai Modern to complete a revision and update of its business plan
to ensure valid and updated assumptions, which incorporate the Gallery's brand and vision,
are articulated in one document. The business plan outlines a responsible and sustainable
approach to managing the Gallery based on the concept that was initially conceived by
Remai Modern’s board and management and approved by the City of Saskatoon.

The Remai Modern business plan is solely focused on the operations of the new Gallery.
It is based on the assumption that the accounts for Remai Modern and Mendel Art Gallery
will be split from 2015 onward. As a result, a separate plan has been prepared for the
Mendel Art Gallery as it winds down operations.
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Supporters and donors are expecting “big things” from the Gallery and this promise must be
delivered. This is of critical importance to the Gallery. There is momentum around economic
growth and “pride of place” in the city of Saskatoon at this time and this will be used to drive
the new brand forward with key return on investment metrics for stakeholders. With this
momentum, there is interest in Saskatoon for new ventures, gathering places, and the River
Landing project. This energy will be leveraged and Remai Modern will be the “face” of the
new “2.0 Saskatoon”.

Remai Modern has undertaken an intensive strategic brand development process, which
has led to the development of a revised vision statement for Remai Modern:

Remai Modern Art Gallery of Saskatchewan

Remai Modern is a thought leader and direction setting modern art gallery that boldly
develops, collects, presents and interprets the art of our time.

Our mandate is to provide transformative experiences by connecting art with local and
global communities.

This brand promise and vision will inform and guide many of the consumer-facing decisions
for the Gallery. It should influence all decisions for the art and design store, restaurant,
marketing and communications, programs and exhibitions, events and catering, and
community outreach. If the initiatives do not ladder up to the vision, they should not be
launched. The vision and brand promise provide a simple and disciplined framework for
building this new legacy brand for the city, province and also the country.

The human resources plan and proposed staffing components required to operate

Remai Modern were developed through in-depth analysis and discussions about primary
and secondary research findings. The goal was to obtain best practice information, and to
better understand how various galleries structure their organization. As well, the research
and analysis was undertaken to provide additional insight into the staffing requirements of
art galleries — positions required, levels of management etc. It is important to note that it is
not the intention of Remai Modern to simply replicate the organizational structure or staffing
levels of any individual gallery, rather it was a learning process to see how other established
galleries have structured their successful operations.
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The Remai Modern staffing and organizational structure recommendations have been
developed through a conservative approach, both respecting the realities of publically
funded organizations and ensuring that the recommended staff levels can deliver the
Remai Modern vision. The resulting budget for staffing is a reflection of what is required
at a base level to operate Remai Modern as outlined in the business plan and brand plan.
Compared to three other galleries (two of which have asked for their information to remain
confidential) the projected salaries as a percentage of operating budget (as of 2019, full-
established operations) are conservative in comparison:

Remai Modern Art Gallery of Confidential Confidential
Alberta’ Gallery “A”?2 Gallery “B”?
Staffing Costs as a Percentage of Operating Budget 36% 42% 45% 50%

The Remai Modern human resource plan has been developed with an overarching goal of
ensuring a responsible, practical budget while ensuring the ability to successfully implement
the bold vision of the gallery.

Remai Modern’s purpose and core public commitment incorporates an integrated, three-
pillar approach that links exhibitions, public and outreach programs, and the development of
its permanent collection. Remai Modern will present and interpret modern and contemporary
art from both an international and local perspective. Programming activities will provide
visitors with access to major international exhibitions while establishing a balance between
relevance to Saskatchewan and situating the art making of the region in a national and
international context,

A strong marketing plan and effective execution of the plan are key success factors for

the new Gallery. Remai Modern is slated to be the largest new tourism product to launch

in Canada in 2016. Communication of the Gallery across Saskatoon, Saskatchewan,
Canada, and broader tourism markets is a necessary exercise to ensure a wide audience
hears of the opening of Remai Modern. The Gallery will market itself “THE” place to visit

in Saskatoon. The linkages to other Saskatoon amenities are endless — River Landing, the
University of Saskatchewan, the Forestry Farm Park and Zoo, and others. No visit to the city
will be complete without a day or an afternoon at the Gallery.

Remai Modern will be marketed as more than an art gallery. Remai Modern will be a gathering
place for major life events; it will be the place to have dinner before an evening of live theatre.
The art and design store will support these various marketing efforts and will carry

Remai Modern branded items as well as publications developed to support exhibitions.

' http://issuu.com/your-aga/docs/aga-annualreport-2013

2 MNP Primary Research

3 MNP Primary Research 6
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Remai Modern will be the key attraction in Saskatoon. Along with the River Landing
development, the Gallery will be a destination for locals and tourists alike. A marketing
strategy has been developed by Remai Modern management in partnership with ReBoot
(who also led the brand development process), and is designed to support and drive
attendance projections. The expected annual visitation for Remai Modern is 220,000.
The breakdown of projected visitation by 2019 is as follows:

Remai Modern Destination or Reason for Visiting Annual Visitation
General admission (adults, students and seniors) 30,000
Sponsored free admission (children under 12 & one evening per month for all ages) 40,000
Member visitation - free admission with membership 15,000
Ground floor and Yuel Gallery — no admission charge 30,000
Sculpture garden — no admission charge 30,000
Retail store 15,000
Private events and facility rentals 30,000
Restaurant visitors 30,000
TOTAL Annual Visitation 220,000

It is important to note that while annual Remai Modern visitation is projected to be 220,000
visitors, the percentage of visitors charged general admission is only 13.6%; the majority
of visitation to the Gallery will be through free admission, admission via private events and
facility rentals, or via membership admission.

It is important that Remai Modern generate revenues to support and sustain operations into
the future. As such a decision has been made to implement a modest admission charge to
the Gallery. In addition to generating revenue, an admission charge also drives a number
of important initiatives for Remai Modern. For example, an admission charge will provide

a quantifiable and tangible reason for Saskatoon individuals and families to purchase an
annual membership to Remai Modern. An admission charge also provides Remai Modern
with a valuable marketing tool, especially related to children’s attendance, and will be a key
component to drive sponsorships. An admission charge also indicates a quantifiable value
that can be linked to many tourism initiatives.

The admission structure for the Gallery is as follows:

Admission Category General Admission Special Exhibitions Admission
General/Adult (13 years and over) $12.00 $16.00
Students and seniors $10.00 $14.00
Children 12 and under Free Free
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Membership levels are projected to grow as Remai Modern entrenches itself into the city

of Saskatoon. It is anticipated that the implementation of an admission fee will provide
additional incentive for Saskatoon residents to become members of Remai Modern. As such
it is projected that by 2019 Remai Modern will have 2,200 members annually.

Remai Modern will self generate a significant amount of revenue annually to support the
operations of the Gallery. This will occur through a variety of revenue streams with the key
items including general admissions, event admissions, memberships, retail sales, event
partnerships, facility rentals, and food services commissions. In addition significant annual
revenue is projected from fundraising, sponsorship and government grants,

Annual projected revenue, from these various streams is as follows:

2015 2016 2017 2018 2019

Self-Generated Revenue
Admissions - Annual $0 $150,000 $330,000 $330,000 $330,000
Admissions - Special Exhibitions $0 $40,000 $80,000 $80,000 $80,000
Annual Donation Box $0 $1,000 $2,000 $2,000 $2,000
Program Revenue $18,500 $39,000 $54,000 $54,000 $54,000
Private Functions & Rentals $0 $86,750 $260,000 $260,000 $255,050
Food Services Commission $0 $52,800 $143,280 $143,280 $143,280
Remai Modern Gift Shop Sales $0 $390,000 $650,000 $650,000 $650,000
River Landing Rental Fee $0 $73,333 $220,000 $220,000 $220,000
$18,500 $832,883 $1,739,280 $1,739,280 $1,734,330

Development Revenue

Annual Fundraising/Development $0 $340,000 $755,000 $970,000 $1,185,000
Annual Memberships $0 $60,000 $108,500 $139,500 $170,500
Federal Annual Funding $0 $160,000 $160,000 $160,000 $160,000
Provincial Annual Funding $0 $418,500 $418,500 $418,500 $418,500
Other Grants/Funding $0 $170,394 $42,180 $69,056 $89,067
$0 $1,148,894 $1,484,180 $1,757,056 $2,028,057
Restricted Funding $0 $542,655 $787,655 $787,657 $787,655
City of Saskatoon Operating Subsidy $2,196,051 $4,631,937 $5,490,700 $6,082,600 $6,476,900
Total Revenue $2,214,551 $7,156,369 $9,501,815 $10,366,593 $11,021,942

A snap shot of projected annual operating expenses outlines an annual operating budget of
$11.02 million annually by 2019.
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2015 2016 2017 2018 2019

Operating Expenses

Salaries & Benefits $1,320,915 $3,087,246 $3,627,856 $3,892,027 $3,933,127
Facilities & Equipment $42,245 $1,081,520 $2,230,521 $2,233,321 $2,233,321
General Exhibitions $42,999 $615,158 $678,922 $766,704 $877,500
Administration $273,567 $402,100 $362,200 $410,800 $430,900
Marketing & Communications $350,000 $656,700 $615,400 $660,700 $680,700
Public Programs $65,900 $181,100 $278,400 $288,400 $318,400
Staffing Expenditures $41,300 $65,000 $65,000 $66,000 $71,000
Fundraising $62,500 $105,600 $117,600 $132,100 $146,100
Gift Shop $1,500 $156,910 $20,850 $20,850 $20,850
Gift Shop - Cost of Goods Sold and Freight $0 $223,080 $371,800 $371,800 $371,800
Collection Maintenance $0 $41,250 $39,250 $39,250 $48,657
Board & Committees $5,625 $14,050 $14,100 $14,150 $14,150
Library $8,000 $8,000 $8,000 $8,000 $8,000
Facility Rentals & Catering Loan Expense $0 $0 $172,261 $172,261 $172,261
Admissions Computer Expense $0 $2,000 $2,000 $2,000 $2,000
$2,214,551 $6,498,714 $8,604,160 $9,078,362 $9,328,766

Transfers
Transfer to Capital Replacement Reserve $0 $0 $0 $370,574 $522,226
Transfer to Equipment Replacement Reserve $0 $70,000 $65,000 $65,000 $100,000
Transfer to Facility/Catering Capital Reserve $0 $0 $0 $0 $218,295
Transfer to Permanent Collection Fund $0 $87,655 $87,655 $107,655 $107,655
Transfer to Remai Exhibition Fund $0 $500,000 $500,000 $500,000 $500,000
Transfer to Museums Assistance Program $0 $0 $245,000 $245,002 $245,000
$0 $657,655 $897,655 $1,288,231 $1,693,176
Total Expenses and Transfers $2,214,551 $7,156,369 $9,501,815 $10,366,593 $11,021,942
99.16% 64.72% 57.79% 58.68% 58.76%

The business plan outlines the human resource requirements, budget and supports that
will be required to implement the Remai Modern vision. The implementation of this vision,
as outlined is required to ensure a successful and sustainable art gallery for Saskatoon and
Saskatchewan'’s future generations.

344



2. PROJECT INTRODUCTION

As part of the City of Saskatoon’s plans to revitalize its south downtown, civic leaders
approved plans to build a new art gallery on the riverfront of the South Saskatchewan.
Remai Modern Art Gallery of Saskatchewan (“Remai Modern” or “the Gallery”) will open at
River Landing in Saskatoon'’s south downtown in 2016. An initial business plan for the project
was completed in March 2012, Remai Modern has now developed a strong brand and vision
for the new Gallery, which was not reflected in the initial business plan and other studies. |

n addition, earlier studies were completed before the extraordinarily important donation by
Mrs. Remai of the Picasso linocuts. Writing in Artforum, the world’s leading art magazine,
Maxwell Anderson, the Director of the Dallas Museum of Art, described the donation of the
Picasso linocuts as “transformative”, and as “a gift substantial enough to bring the...

[Remal Modern] to the attention of the international art world”. This donation has helped to
set the aspirations for the development of a new brand and a new vision.,

Remai Modern, through its brand, will be recognized across Canada as one of the top

art galleries in the country. The Remai Modern brand and vision will add significantly to

the brand capital of both Saskatoon and Saskatchewan. The Gallery is anticipated to be

a major driver of the Saskatoon tourism market and as such will be a catalyst for economic
growth in the city. As the brand and vision impact all operational aspects of the Gallery,

a new business plan that reflects the brand promise and articulates its impacts was
required. In March of 2014 MNP LLP (“MNP”) was engaged by Remai Modern to complete
a revision and update of its business plan to ensure valid and updated assumptions, which
incorporate the Gallery’s brand and vision are articulated in one document. Following this
process, Remai Modern management worked rigorously with the City of Saskatoon to
refine financial projections and the human resource plan. This document is the result of that
research, analysis and collaboration.,

2.1 PROJECT HISTORY AND BACKGROUND

The Saskatoon Art Gallery and Civic Conservatory, more commonly referred to as the
Mendel Art Gallery (the legal name of the Mendel Art Gallery is the Saskatoon Art Gallery
and Civic Conservatory) officially opened on October 16, 1964. It was built on the initiative
of the Saskatoon Arts Centre and Fred Mendel who initially contributed $175,000 towards
the construction of the Gallery. The following year, Mr. Mendel and his family donated
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13 paintings including works by the Group of Seven, which today form a significant part
of the Mendel Art Gallery’s permanent collection. In 1967, the City of Saskatoon assumed
ownership and responsibility for the Gallery, providing it with operational funding.

During the 1960s and 1970s, the Mendel Art Gallery established itself as a gathering place
for Saskatoon’s art community: visual artists and artisans exhibited their work; the Camera
Club met at the Gallery regularly; classical, jazz, and pop musicians performed; readings
were held; films were shown; and since 1964, more than 450,000 school students from
Saskatoon and Saskatchewan have participated in Gallery programs. Over the past half-
century the Gallery has earned an exceptional reputation, locally and nationally, for its high
level of engagement with its community, excellence in exhibitions, significant permanent
collection, and notable level of public programming. With over 160,000 visitors in 2011, the
Mendel has enjoyed some of the highest per capita attendance rates in Canada.

In 2006, market research conducted by Saskatoon-based Fast Consulting showed

a majority of key stakeholders viewed the Gallery as a prime tourist attraction, but felt it was
not positioned or promoted as such. The majority of residents felt the Gallery should expand
if it wanted to attract more people. Internally, staff and the board of trustees recognized the
current facility was not large enough to accommodate significant national and international
exhibitions, impeding the Gallery’'s presentation mandate and its ability to enhance public
understanding and appreciation of art. The Gallery’s permanent collection had grown

to a size where offsite storage was required, space for public programs was limited,
preparation areas for exhibitions were inadequate, and administrative space was extremely
tight.

Initially, renovations to the existing facility were investigated and a $21.56M expansion was
proposed. While the City and Province made financial commitments to the project, further
support was tepid with the quiet phase of a capital campaign raising less than $1M of

a $6M target. No funding was forthcoming from the Federal Government.

In early 2009, the Gallery’s Board Chair and CEOQO/Executive Director initiated discussions
with City leaders about exploring a River Landing location for the Gallery. On April 3,
2009, the Art Gallery of Saskatchewan gained momentum when Saskatoon’s City Council
announced that, with commitments from the Federal and Provincial Governments, it
intended to build a purpose-built gallery that would also serve as a destination centre in
the city’s south downtown, at River Landing. Some controversy around the relocation of
the Gallery and the loss of the Mendel name followed the announcement. Since this initial
reaction concerns have been addressed and the controversy has subsided.
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On April 26, 2010, the functional program plan for the Gallery was approved by City Council.
The schematic design concept for (Remai Modern) Art Gallery of Saskatchewan, designed
by KPMB Architects of Toronto in association with Smith Carter Architects and Engineers

of Winnipeg, was approved May 30, 2011, by City Council. Under the Building Canada
Infrastructure Program, the three levels of government have committed a total of $51 million
for construction of the new Gallery. The remainder of capital costs are being raised through
a private sector fundraising campaign.

On June 3, 2011, Saskatoon philanthropist Ellen Remai announced a donation of $30 million
to the Art Gallery of Saskatchewan on behalf of the Frank and Ellen Remai Foundation,

The gift provides for $15 million toward the construction costs of Remai Modern, and
$500,000 annually for 30 years for enhanced exhibition programming.

The arrival of Remai Modern alongside Persephone Theatre at River Landing will make the
site a centre of arts and culture that defines the City’s identity for the future.

12
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3. BUSINESS PLAN OVERVIEW
AND KEY ASSUMPTIONS

The 2012 business plan for Remai Modern was based on research studies conducted
specifically to validate assumptions and provide recommendations for the plan. Since that
time a number of changes have occurred including design, scale, and staffing. As such,
this revised business plan has re-evaluated these studies and has validated or updated
the assumptions as appropriate. The original studies were developed with support from
the City of Saskatoon and included the following reports: (Copies of the reports are
avallable by request)

e fast Consulting — Market Assessment

e fsSTRATEGY - Food and Beverage Opportunity Assessment and Management
Strategy

e DCG Philanthropic Services Inc. — Annual Fundraising Strategy

e Professional Computer Services — [T Study

Since the 2012 report additional studies have been conducted to support the development
of Remai Modern. These studies have included:

e SSTRATEGY — Retail Food & Beverage Options Analysis

e TCI Management Consultants — Remai Art Gallery of Saskatchewan Admission Fee
Study

e (Concentric Risk and Security Management Inc. — Security Requirement Study

e ReBoot — Remai Modern Art Gallery Brand Development

e Human Resources Study — MNP LLP

This updated business plan has been developed based on best-practice research and has
been based on findings from specialized business planning experts, plus insights from an
experienced management team. Further details related to the determination and validation of
these key assumptions are included within the report. This section provides the reader with
a basis of understanding related to the planned operations of Remai Modern.
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3.1 MENDEL ART GALLERY

The Remai Modern Business Plan is solely focused on the operations of the new Gallery.
The financial accounts for Remai Modern and Mendel Art Gallery will be split from 2015
onward. As a result, a separate plan has been prepared for the Mendel Art Gallery as it
winds down operations.

Allocations of staff time have been estimated and allocated between the two galleries and
costs related to the Mendel Art Gallery are listed in the separate plan, as are costs for the
remaining operations, programs, and services of the Mendel Art Gallery. This business plan
also includes details of one-off, non-operational project costs to cover transition to the new
Gallery.

3.2 OPERATING HOURS

The operating hours for Remai Modern are anticipated to be:

e 10 am. -6 p.m. on Sunday, Tuesday, and Thursday
e 117 am. -8 p.m. on Wednesday, Friday, and Saturday

The Gallery will be closed on Mondays and December 25. The Remai Modern store will be
open the same hours as the Gallery. The operating hours will be reviewed in future years
and may be adjusted as required based on demand.

3.3 SELF-GENERATED REVENUE

Remai Modern will self generate a significant amount of revenue annually to support the
operations of the Gallery. This will occur through a variety of revenue streams with the key
items including admissions, memberships, retail sales, facility rentals, and food services
commissions. Remai Modern will begin operations in 2015, generating Remai Modern
specific operating expenses; however, the Gallery doors will not be open until 2016.
Self-generated revenues have been projected accordingly as follows.
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2015 2016 2017 2018 2019

Admissions - Annual $0 $150,000 $330,000 $330,000 $330,000
Admissions - Special Exhibitions $0 $40,000 $80,000 $80,000 $80,000
Annual Donation Box $0 $1,000 $2,000 $2,000 $2,000
Program Revenue $18,500 $39,000 $54,000 $54,000 $54,000
Private Functions & Rentals $0 $86,750 $260,000 $260,000 $255,050
Food Services Commission* $0 $52,800 $143,280 $143,280 $143,280
Remai Modern Gift Shop Sales $0 $390,000 $650,000 $650,000 $650,000
River Landing Rental Fee $0 $73,333 $220,000 $220,000 $220,000
$18,500 $832,883  $1,739,280  $1,739,280  $1,734,330

Note: Food services commission includes revenue generated by the restaurant commission and catering commissions.

3.4 ATTENDANCE

Remai Modern will be the key attraction in Saskatoon. Along with the River Landing

development, the Gallery will be a destination for locals and tourists alike. The marketing

strategy was developed in partnership ReBoot, and is designed to support and drive the

attendance projections. The expected annual visitation for Remai Modern is 220,000.
The breakdown of visitation by 2019 is as follows:

Remai Modern Destination or Reason for Visiting

Annual Visitation

General admission (adults, students and seniors) 30,000
Sponsored free admission (children under 12 & one evening per month for all ages) 40,000
Member visitation — free admission with membership 15,000
Ground floor and Yuel Gallery — no admission charge 30,000
Sculpture garden — no admission charge 30,000
Retail store 156,000
Private events and facility rentals 30,000
Restaurant visitors 30,000
TOTAL Annual Visitation 220,000

Assuming Remai Modern is open approximately 300 days per year (less Mondays, holidays,

and other closings), the Gallery will host an average of 730 visitors per day for the various

uses of the facility. Among these 730 daily visitors will be 100 general admission visitors.

The assumed daily visitation does not account for seasonality and will increase and

decrease depending on a number of influences. However, the amount provides some clarity

on the potential demand for the full Remai Modern facility.

It is important to note that while annual Remai Modern visitation is projected to be 220,000

visitors, the percentage of visitors charged general admission is only 13.6%; the majority of

visitation to the Gallery will be through free admission, or via membership admission.
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3.5 ADMISSION CHARGE

[t is important that Remai Modern generate revenues to support and sustain operations
into the future. As such a decision has been made to implement a modest admission
charge to the Gallery. In addition to generating revenue, an admission charge also drives
a number of important initiatives for Remai Modern. For example, an admission charge
will provide a guantifiable and tangible reason for Saskatoon individuals and families to
purchase an annual membership to Remai Modern. An admission charge also provides
Remai Modern with a valuable marketing tool, especially related to children’s attendance,
and will be a key component to drive sponsorships. An admission charge also indicates
a quantifiable value that can be linked to many tourism initiatives. For example, the
current Tourism Saskatoon “Saskatoon Experience Pass” is available at 20 Saskatoon
hotels. The pass allows guests staying at one of the hotels to choose from a number of
‘experiences”, which include attending an event (e.g. Eight food and beverage tokens to
Taste of Saskatchewan) or an attraction (e.g. One family pass to Wanuskewin Heritage Park
and a $156 gift card to the Park’s restaurant). All of the events and attractions included in
the promotion have admission fees which allow for the stated value. This partnership and
cross promotion will be important for Remai Modern in tourist attraction efforts. Without an
admission charge the Gallery would not be included.

The admission structure for the Gallery is as follows:

Admission Category General Admission Special Exhibitions Admission
General/Adult (13 years and over) $12.00 $16.00
Students and seniors $10.00 $14.00
Children 12 and under Free Free

The business plan has not proposed a family admission category as it is anticipated that
children under 12 will be a free sponsored admission.
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3.6 MEMBERSHIPS

Membership levels are projected to grow as Remai Modern entrenches itself into the city of
Saskatoon. The pricing for annual memberships is assumed to be as follows:

Membership Category Annual Membership Fee
Individual $65
Dual / Family $90

The total number of members is projected to grow each year:

2015 2016 2017 2018 2019
Membership 0 1,000 1,400 1,800 2,200
17
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4. GOVERNANCE

Remai Modern was incorporated as a living trust in 2012 before the development of the
strategic brand and vision. This resulted from the need to be able to issue tax receipts for
the first phase of the fundraising campaign.

Remai Modern is a new organization and as such a governance review is required. The
Remai Modern governance structure needs to follow best practices for like galleries and
ensure that it is well placed to support the revenue generating and operational needs of
Remai Modern. In association with the governance structure it is anticipated that the Mendel
Foundation will be wound up and that a new foundation that supports the fundraising goals
of Remai Modern be established. Accountabilities of this new foundation to

Remai Modern will need to be established. Accordingly, the Remai Modern board has
resolved that a governance review will take place in 2015 and will include:

Review of the current governance model;
2. Jurisdictional research on best practice governance models for similar galleries;
3. Liaison with the CEO and board as to governance issues relevant to the governance
model;
4, Liaison with the City of Saskatoon as to governance issues relevant to the
governance model;
Recommendation of a governance model to the Remai Modern board;
Recommendation of a foundation governance model to the Remai Modern board;
Recommendation of a governance model to the City of Saskatoon; and

© N o O

Recommendation to ensure the Remai Modern governance model meets best
practice and has the tools and resources to ensure the Remai Modern vision is
implemented and supported.
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5. BREAND PLAN

51 WHY THE ARTS ARE VITAL TO A COMMUNITY

The following is a summary of the key findings and recommendations that were developed
by Canadian Brand Strategist Kerry Harris for Remai Modern. A full copy of the brand plan is
available by request.

Arts and cultural activities are at the heart of communities — they make communities
more attractive places to live, they help bring a community to life, they define
a community’s unique characteristics, they attract tourists and they help communities
compete economically around the world.
- The Canada Council for the Arts

Public-private partnerships are well developed in the arts and culture sector. Public sector
support of the arts leverages private sector support in many instances. The direct benefits
are generated through ticket sales, concessions, employment, etc. The indirect benefits
have the potential to generate even higher returns through the economic impact they
generate through tourism, for example.

Initial public support can decrease over time as the organizations mature. There can be a shift
from public funding to private support as the facility entrenches itself in the community and as
the organization matures and is able to generate its own source revenue.

Arts and cultural activities can draw crowds from within and around the community.
Increasing the number of visitors, as well as enhancing resident participation helps build
economic and social capital. Community planners can make deliberate connections
between the arts and culture sector and other sectors, such as tourism and manufacturing,
to improve economic outcomes by capitalizing on local assets. Arts & Economic Prosperity
[V demonstrated that America’s arts industry is not only resilient in times of economic
uncertainty, but is also a key component to economic recovery and future prosperity.
Across the United States, the industry generated $135.2 billion of economic activity—
$61.1 billion by non-profit arts and culture organizations in addition to $74.1 billion in event-
related expenditures by their audiences. The arts support 4.1 million full-time jobs in the
United States.*

“ Remal Modern Brand Plan, ReBoot 2014 19
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The typical arts attendee spends $24.60 per person®, per event, beyond the cost of
admission. A community that draws cultural tourists experiences an additional boost of
economic activity. Arts tourists stay longer and spend more than the average traveler.

The message is clear: a vibrant arts community not only keeps residents and their
discretionary spending close to home, but it also attracts visitors who spend money and
help local businesses thrive.

5.2 THE BRAND DEVELOPMENT PROCESS

Formal brand planning for the new Remai Modern was introduced in August of 2013 with

a presentation to the board of a two-phase, comprehensive proposal and work plan created
by Canadian brand strategist Kerry Harris. Phase one consisted of the discovery phase
(extensive consultation with government at all levels, the community at large, key influencers,
artists, and other stakeholders in the city and also at the provincial level).

This was followed by phase two, which included the creation of the marketing plans for pre-
launch, launch, and post launch of the new Gallery.

The board accepted the brand strategy proposal and work commenced in September
with a comprehensive series of workshops and meetings held in Saskatoon, Regina, and
Toronto. The critical questions discussed at these workshops and meetings were: “What
is the new Gallery’s brand promise?” and “What does the Gallery have to ‘be’ in order to
ensure its success now and into the future?” In order to determine the answers to these
guestions, a 360 degree look at the brand possibilities was conducted.

Phase one took the process through to the end of November; the findings were consistent
and also supported by independent research in the areas of: category/competition/
company/customer (potential sponsors and partners) and consumer (visitors and users of
the Gallery). Phase one findings were presented to the board in early January 2014,

5 Remal Modern Brand Plan, ReBoot 2014 20
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One overwhelming theme was noted throughout the process and is best articulated
by Peter Stoicheff, Remai Modern board member and the Dean, Arts & Science at the
University of Saskatchewan:

“The city is on the edge of a monumental shift in thinking and perception and Remai
Modern will be the physical manifestation of that movement forward”
- Peter Stoicheff

Additional factors supported the direction of the brand planning. These factors also figured
largely into the creation of the new brand building blocks and should be considered the
fundamental “framework” for the Gallery in regards to all marketing and communication
activities going forward.

As a result of the discovery work conducted in Phase one, a vision for the new Gallery was
struck, and the brand building blocks were created. One other key decision was also made
py the board and has been endorsed by the City and Mrs. Remai: to create a new brand
name for the Gallery — Remai Modern.,

5.3 REMAI MODERN BRAND PROMISE

The Remai Modern brand promise is to provide an “OMG” moment in a stunning setting, on
the river, in a city that is redefining what it means to be “on the Prairies”.

This brand promise will inform and guide many of the consumer-facing decisions for

the Gallery. It should influence all decisions for the gift shop, restaurant, marketing and
communications, programs and exhibits, events and catering, and community outreach. If the
initiatives do not ladder up to the vision, they should not be launched. The vision and brand
promise provide a simple and disciplined framework for building this new legacy brand for the
city, province and also the country.

5.4 THE REMAI MODERN BRAND

Supporters and donors are expecting “big things” from the Gallery and the brand promise
must be delivered. This is of critical importance to the Gallery. There is momentum around
economic growth and “pride of place” in the city of Saskatoon at this time and this will be
used to drive the new brand forward with key return on investment metrics for stakeholders.
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With this momentum, there is interest in Saskatoon for new ventures, gathering places, and
the River Landing project. This energy will be leveraged and Remai Modern will be the “face”
of the new “2.0 Saskatoon”.

Remai Modern will be the largest tourism product launch in Canada in 2015-2016 and this
opportunity must be marketed throughout Saskatchewan, Canada, and internationally.

There are many early adopters in Saskatoon and they can be leveraged into effective
and efficient brand ambassadors. The key is to ensure that the messaging architecture is
consistent, innovative, and authentic.

5.5 BRAND BUILDING BLOCKS
5.5.1 UNIQUE SELLING PROPOSITION

It is important to communicate the Unique Selling Proposition (USP) that Remai Modern
embodies. In other words, communications should outline and confirm what Remai Modern
does better than anyone else:

e Remai Modern collects, curates, interprets, engages with, and exhibits dynamic
modern and contemporary world art from a Saskatchewan point of view

e That point of view encompasses our prairie roots and “small town” way of life within
an expanding international mindset — providing an experience that is subjective,
disruptive, and highly personal in a disconnected world

e Trades on the new macro trend of “glocalisation” — global vision layered over
informed, authentic local category interpretation

5.56.2 CONSUMER VALUE PROPOSITION

The Consumer Value Proposition (CVP) must communicate what the consumer/visitor
receives from Remai Modern, both functionally and emotionally.

e Functionally: leading edge exhibitions and programs in a well-managed, beautiful,
modern, well constructed, yet “of the river” setting

e Emotionally: an "OMG"” moment — that experience that leaves you wanting more, yet
a bit overwhelmed by the subject matter, content, and setting — a "must tell/must
share” experience
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5.6 REMAI MODERN VISION STATEMENT

The brand development process led to the development of a revised vision statement for
Remai Modern:

Remai Modern Art Gallery of Saskatchewan

Remai Modern is a thought leader and direction setting modern art gallery that boldly
develops, collects, presents and interprets the art of our time.

Our mandate is to provide transformative experiences by connecting art with local and
global communities.

5.7 ORGANIZATIONAL PRIORITIES

Remai Modern’s organizational priorities are, in essence, its strategic focus and the
underpinning of its strategic plan. These priorities help shape the various programs, tactics
and the Gallery’s overall service plan.

Remai Modern’s organizational priorities include:

e Advocating Art — Art plays a powerful role in society and everything we do is to
elevate the importance of art and create understanding both locally and globally

e Exceptional Customer Service — Our artists, visitors, members, donors, partners and
stakeholders are the focus of our efforts

e Responsible Financial Management — We demonstrate a solid return on investment
from our funding partners and focus on sustainable, strong self-generated revenues

e Engaged, High-performing Employees — We provide rewarding opportunities, an
exciting workplace and a respectful environment for a talented and committed team

5.8 BRAND VALUES

Brand values help build and direct an organization’s brand strategy and provide a focus for
its look, feel, actions and behaviours.
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Remai Modern’s brand values include:

e Live: Remai Modern has a lively pulse and pace. We offer access to the most
dynamic, stimulating and important art and art experiences. You can have a unique
experience each time because it's not the same place twice.

e Current: Remai Modern is “of the now” and future-oriented. We seek to answer
tomorrow’s questions. Everything has flow. Your visit should be fully charged.

e Multi-Dimensional: Remai Modern is expansive and is engaging in every sense,
We push beyond. Your visit should broaden your perspective and change your
outlook on life - even if just by a little.

e Intimate / Interactive: Remai Modern offers large experiences in a small city.
We get to know our visitors and deliver customized and unexpected service.
Each experience is carefully crafted and should have an impact on you.

5.9 PERFORMANCE MEASURES

To determine the success of the brand development, the following key performance
measures were identified. These measures will be tracked and reported on as the Gallery
opens and operates into the future. The statements identify how the Gallery will determine
its success in its efforts to implement a brand awareness campaign:

e  Remai Modern will be recognized by our peers and critics as thought leaders in
terms of the future of galleries internationally.

e Remai Modern will be recognized for the vision, innovation, and excellence of our
programs.

e Remai Modern will be recognized as one of the world’s leading “off center” galleries
by our peers.

e Remai Modern will be recognized for our ability to connect local and global
influencers.

e Remai Modern will be recognized by local, national, and international media as
presenting a bold new vision for the visual arts in Canada.

e  Remai Modern will be compared favorably by international media with the most
forward-thinking galleries in the world,

e  Remai Modern will have received an 85% overall satisfaction rating from our visitors
and stakeholders.

e |n the first two years, 60% of the population of Saskatoon will have visited
Remai Modern.
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e Remai Modern will be recognized across Saskatchewan for our significant cultural,
economic, and community impact.

e Remai Modern will be noted in the local community as a bold, exciting, challenging,
engaging institution that is future focused.

510 STRATEGIC TEMPLE

Our vision, mission, promise and priorities set the overall direction for each business
unit's objectives, tactics and measures. Our brand values, personality and platform
(currently in development), help to define our character, look, feel and differentiation strategy.

Mission

Promise (USP, CVP)

Organizational Priorities

Objectives,
Curatorial Development Marketing Finance Tf;igses
& Programs & Membership & Communication & Operations

& Measures

Brand Values

Brand Personality
Brand Platform
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6. REMAI MODERN PROGRAMS

6.1 CORE PROGRAMS

Remai Modern’s purpose and core public commitment incorporates an integrated, three-
pillar approach that links exhibitions, public and outreach programs, and the development
of the permanent collection. Remai Modern will present and interpret modern and
contemporary art from both an international and local perspective. Programming activities
will provide visitors with access to major international exhibitions, while establishing

a balance between relevance to Saskatchewan and situating the art making of the region in
a national and international context.

Remai Modern intends to provide programming in an immersive environment, where people
of diverse backgrounds can connect with visual art through a multitude of activities and
resources that are sensitive to a broad range of engagement approaches and learning
styles. Facilitated learning programs will be offered to a wide range of school children, while
hands on learning programs will be offered to small groups of adults and children.
Free-guided tours will be held every Sunday, while private guided tours can be arranged
any time for any group size. The Gallery will also offer a regular schedule of public lectures,
artists’ talks, symposia, and a variety of family and kid-friendly hands-on educational
programs. Research conducted to inform the 2012 business plan found that almost one
quarter (24%) of Saskatoon residents, who were surveyed, say they will participate in
programs offered at the Gallery, and three out of ten (30%) residents say they would be
willing to pay for an art class or workshop at the Gallery.

Free admission will be offered on the ground floor, to both the atrium and ground floor
gallery. This gallery program titled “Connect” will center around a flexible and dynamic space
that will provide a platform for a wide range of activities, including exhibitions, performances,
talks, and artist residencies. The atrium will also be programmed and feature commissioned
artworks, performances, and concerts. Potential partners include the Saskatoon Symphony
Orchestra, Saskatoon Opera, and others. This “Live” programming will intersect with
programs in the ground floor gallery, as well as other spaces in the building including the
theatre. Partnerships will also be formed with arts and educational institutions to ensure that
the theatre is programmed on a frequent basis.
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The second floor collection gallery will present and interpret highlights from the collection from

a variety of perspectives. It is envisaged that the gallery will be switched out in sections with the
full gallery completing a change cycle over the course of one year. The third floor will feature the
Picasso gallery focused on the presentation of the Picasso linocuts and ceramics collections and
their interpretation. Adjacent to the Picasso gallery, the Feature Gallery will host feature exhibitions
that will include large multidisciplinary installations, solo artist exhibitions and group thematic
exhibitions, some of which will relate to international modernism and its history

The third floor will also feature a large temporary exhibitions gallery, known as the Marguee
Gallery. This gallery will present three to four curated group exhibitions focusing on topical
themes in the visual arts. Many of these will be touring exhibitions assembled by other
national and international museums. Many of the exhibitions organized in house will also be
made available for tour.

At least one major international special exhibition will be presented each year. With the
unprecedented and generous support of the Frank and Ellen Remai Foundation,

Remai Modern will receive a $500,000 contribution annually for 30 years to enhance the
Gallery’s programs of national and international significance. This enhanced programming
and consequent special exhibitions would not be possible without this support.

The exhibitions are intended to be of a calibre the Mendel Art Gallery has not been able to
attract due to physical limitations and/or lack of financial capacity.

The summer has been determined as the best time to present these special exhibitions, so
as to attract the greatest number of tourists. In addition, research conducted to inform the
business plan found that 73% of Saskatoon residents surveyed would visit Remai Modern if
there were more exhibitions of the Gallery's collection and 71% would visit if there were more
touring exhibitions.

In addition to these galleries, there will be significant amounts of internal transitional space
available for programming and smaller exhibits. There will also be an external sculpture
garden with a changing display.

Remai Modern will also initiate programs to engage with multiple groups and communities
peyond its walls. Programs will be web-based, as well as offsite. Examples include the “Art
Caravan’, schools and university based programs, offsite seniors programs, and programs
within Aboriginal communities. The Gallery will develop strategic partnerships with other
organizations in the community, regionally and internationally, to create a meaningful
dialogue amongst citizens of all backgrounds.
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6.2 SPECIAL EVENTS (FOR FEE)

Remai Modern will present a lively range of additional charged events annually. These will
include:

e Art workshops

e [Fundraising galas and dinners

e |ectures

e Performances

e (Concerts

e Packaged events for businesses and community groups
e (Occasional themed dinners and “club nights”

6.3 OTHER EVENTS

A range of other events will be offered that will not be directly charged for, but will be
focused on offering hospitality as a benefit for corporate and donor support. Such events
will include member's openings, VIP openings for donors and sponsors, and donor
recognition events,
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/. MARKETING PLAN

A strong marketing plan and effective execution of the plan will be key success factors
for the new Gallery. Remai Modern is slated to be the largest new tourism product

in Canada in 2016. Communication of the Gallery across Saskatoon, Saskatchewan,
Canada, and broader tourism markets will be a necessary exercise to ensure a wide
audience hears of the opening of Remai Modern. The Gallery will market itself “THE”
place to visit in Saskatoon. The linkages to other city amenities are endless — River
Landing, the University of Saskatchewan, the Forestry Farm Park and Zoo, and others.
No visit to the city will be complete without a day or an afternoon at the Gallery.

Remai Modern will be marketed as more than an art gallery. Remai Modern will be

a gathering place for major life events; it will be the place to have dinner before an evening
of live theatre. The retail store will support these various marketing efforts and will carry
Remai Modern branded items as well as publications developed to support exhibitions.

To properly market Remai Modern, a Director of Marketing position has been established
to ensure the plan is developed and ready to implement ahead of opening. Relationship
building, communication, and raising the profile of Remai Modern will be key tasks of this
position.

71 BRAND STRATEGY LINKAGES

The following insights were generated during the brand strategy process and have a direct
bearing on the development of the strategic implementation plan (marketing plan) for
Remai Modern.,

These insights factor into the tactical overview for the pre-launch/launch and post launch
phases of the Gallery and have provided the critical thinking/rationale for key tactics, as
well as the narrative for the brand building blocks and subsequent messaging architecture.
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Key insights:

e (Globally, art galleries have moved from being places for the “elite” to inclusive
gathering places for individuals and families.

e |f the early adopters in the community embrace the Gallery, studies show that the
rest of the community will follow.

e There is a disconnect from a perception point of view, in that consumers generally
do not know what they do not know; trial is the best method of ensuring consumer/
community engagement on a long-term basis.

e “Pride of place” will override most issues that non-users have with the Gallery —

i.e. they will take visitors to the most popular venue even if they do not embrace it
themselves.

e The category is vibrant and fluid and the lines between contemporary art, modern
art, old and new are constantly shifting and changing.

e The impact of a vibrant arts and culture scene to a city is immense — from economic
growth, to “pride of place”, to city “brand” building, the contribution cannot be
ignored.

e The descriptors given of the new Remai Modern by multiple stakeholder groups are
consistent and all describe a dynamic, disruptive, innovative, beautiful, controversial,
and thought-provoking contemporary art gallery.

e The competitive set is limited in the city and province and there is ample room for
the Gallery to establish itself as the leading brand in the arts and culture scene.

e The competitive set for Remai Modern nationally and internationally is well populated
and well established with very high standards. There are many options for the gallery
enthusiast to visit and many of them are sophisticated marketers who understand the
demand drivers of this target audience.,

e The competition demonstrates a high level of sophistication when it comes to brand
puilding and marketing programs. Best practices are very evident in much of the
marketing material reviewed.

e There are multiple stakeholders groups that must be cultivated in order for the brand
to grow and flourish. They range from brand ambassadors in the government (all
levels) to existing and potential donors.

e Tourism Saskatchewan is undergoing a major brand makeover during the next 12
months providing an opportunity for a once in a lifetime partnership, with the timing
perfectly coinciding with the launch of Remai Modern.,

e [or the most part, the community as a whole, including many key influencers, are
very excited about the new brand.
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7.2 THE SASKATOON TOURISM MARKET

Data provided by Tourism Saskatoon indicates that the average visitor to Saskatoon stays
for approximately 2.8 days, visits two to three sites in the city and dines at a restaurant at
least once. Saskatoon visitors are usually here to visit friends or family, or are in town for

a conference or business-related purpose. Saskatoon hosts approximately 1.9 million visitors
per year, of which 60% are from within the Province, 15% are from Alberta and Manitoba and
another 8% are from the United States and other international locations.

Given the data from Tourism Saskatoon, if half of the total projected visitors to Remai
Modern (110,000 visitors) were from places outside of Saskatoon, the Gallery would only

be capturing less than 6% of the annual tourism market that visits Saskatoon. There is
significant potential in attracting additional visits from this tourist market. To enable this, the
marketing for Remai Modern must be high caliber, bold, different, and attract the attention of
visitors who are only here for a short time.

Remai Modern will be an attraction that will enable tourism marketers — Tourism Saskatoon
and Tourism Saskatchewan — to encourage visitors to add another day to their planned

visit. The Gallery will partner with Tourism Saskatoon on initiatives such as the “Saskatoon
Experience Pass’; this will directly link Remai Modern with potential visitors to the city.

A key component of the “Saskatoon Experience Pass” is the value that visitors receive for
the pass; facilities that offer free admission are not included in this pass. As a result, free
admission facilities are also not included in the specific marketing efforts that are part of this
initiative (ex. hotel websites). The “Saskatoon Experience Pass” was a new program as of
2013. In this first year 450 summer passes and 735 winter passes were obtained by visitors
to the city. In addition to the “Saskatoon Experience Pass”, Remai Modern will have many
other cross-marketing opportunities available to it as a result of its admission charge.

7.3 MARKETING ASSUMPTIONS

As part of the brand development process, a number of marketing assumptions were
developed for Remai Modern. A Director of Marketing for Remai Modern has been hired and
it will be the responsibility of this person to implement the plan as developed.

Key assumptions include:

e The visual identity for Remai Modern is fully developed by mid 2015,
e There is agreement across all departments to utilize the graphics standards in all
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stakeholder touch points, no exceptions.

e The marketing toolbox is fully created and functional by mid 2015 and includes,
at minimum, a robust website, brand film, persuasive presentation, and corporate

brochure.

e There are committed resources and staff to administer all marketing programs during

the pre-launch phase and beyond.

e There is agreement that all marketing activities flow through the Director of Marketing

who also owns the balance sheet in this area.

e Marketing will function as an “in-house agency” or shared service for the rest of the

organization and report to the CEO.

e Marketing also controls the café, gift shop, membership services, and sales and

catering marketing needs.

e Marketing will align with and support the stated benchmarks noted in the interim
timeline with regards to the closure of the Mendel and the launch of Remai Modern

brand.

e Marketing will not support the Mendel brand but rather focus on the pre-launch and

launch of the new Remai Modern brand.

74 MARKETING BUDGET

The annual marketing activities budget was developed in conjunction with Kerry Harris and

other marketing professionals. The budget, included in the financial projections which can
be reviewed in Appendix A following this report, is in alignment with marketing budgets of

other facilities of this stature across the country. A review of the marketing budgets of other

facilities indicated the following:

Organization Marketing $ as % of total expenses
Remai Modern 6.2% (As of 2019)

Art Gallery of Ontario 7%

Royal Ontario Museum 7%

Art Gallery of Nova Scotia 6%

Vancouver Art Gallery 19%

Winnipeg Art Gallery 8%

Toronto Zoo 7%

The budget presents what is required to implement the brand plan and vision for

Remai Modern.
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8. OPERATIONS PLAN

8.1 OPERATING HOURS

The operating hours for Remai Modern are anticipated to be:

e J10am. -6 pm. on Sunday, Tuesday, and Thursday
e 117 am. -8 p.m. on Wednesday, Friday, and Saturday

The Gallery will be closed on Mondays, and annual statutory holidays. The Remai Modern
store will be open the same hours as the main gallery.

The initial operating hours are based an understanding of art gallery visitation patterns and
the anticipated course of action from the “typical” gallery visitor. The 51 hours of operation
per week are more than what is typically offered by other galleries operating across Canada
and the United States. Some examples of this from Canadian galleries are provided in the
table below.

Hours of Operation Vancouver Art Art Galle_ry of_ National Gallery Art Galle-ry of Winnipeg Art
Gallery Greater Victoria of Canada Ontario Gallery
Monday 10a.m. -5 pm. Closed (during winter)  Closed (during winter) Closed Closed
Tuesday 10am. -9 p.m. 10am. -5 pm. 10am. -5pm. 10 a.m. — 5:30 p.m. 11 am.—5pm.
Wednesday 10am. -5 pm. 10am. —5pm. 10am. -5 pm. 10 a.m. —8:30 p.m. 11T am.—5pm.
Thursday 10a.m. -5 pm. 10am. -9 pm. 10a.m. -8 p.m. 10a.m. - 5:30 p.m. 11T am.-5pm.
Friday 10a.m. -5 p.m. 10a.m. -5 p.m. 10 a.m. -5 p.m. 10 a.m. = 5:30 p.m. 11 am.-=9pm.
Saturday 10am. -5 p.m. 10am. -5 pm. 10am. -5pm. 10 a.m. — 5:30 p.m. 11 am.—5pm.
Sunday 10am. -5 pm. 12 p.m. —5pm. 10am. -5 pm. 10 a.m. — 6:30 p.m. 11T am.—5pm.
Holidays 12 p.m. -5 pm.
Total 53 44 45 48 40

The operating hours are fewer than those of the Mendel Gallery, but more than other galleries
in order to address demand from the Saskatoon market. The management team will monitor

demand and visitation patterns closely upon opening to ensure that the hours of operation

are meeting the needs of the community. The operating hours will be reviewed in future years

and may be adjusted as required based on demand. There will also be the opportunity to
extend hours based on special exhibits and seasonal needs. However, for the purposes of this

business plan the standard hours have been utilized throughout the analysis.



8.2 REMAI MODERN ADMISSIONS AND AT TENDANCE
8.2.1 BENCHMARK DATA

There are a number of factors that impact and influence attendance for an art gallery.
Through reviewing the Council for Business and the Arts in Canada (CBAC) survey data for
2009-2010, a few highlights were noted.

The data confirms that there are substantial differences between galleries across Canada
and as such there is not one clear best practice or direction to follow. There are many
variables that influence a gallery’s operation and results including years of operation, quality
of exhibitions, location in the community, size of the community, etc. This has meant that
there is no one industry best practice or benchmark that can be used for determination of
projected attendance. As such, the analysis considered all information, including previous
prepared studies, to arrive at the projected attendance levels,

8.2.2 ADMISSION FEE ANALYSIS

Over the years, there have been many discussions regarding the potential charging of admission
for Remai Modern. The board and management have decided that it is important for the Gallery
to be as self sufficient as possible and as such a modest admission charge is required.

The charging of an admission fee for the Gallery is an important mechanism — both as a revenue
generator and as a marketing tool. An admission fee should also result in an increase in the
number of memberships purchased for Remai Modern. The admission charge provides
substantial incentive to purchase a membership that allows individuals or families the ability to
visit Remai Modern at a fixed one-time annual charge, multiple times per year.

A study was completed in 2011 by Fast Consulting on potential admission for the new
Gallery. Some residents who were surveyed as part of the study stated that they would be
in favour of an admission charge. It is important to note that this study was completed at

a point in time where the public was unaware of “what” Remai Modern would be and before
the donation of the Picasso exhibit by Mrs. Remai. As the Gallery plans have evolved and
the Saskatoon constituency has learned more about Remai Modern, the acceptance of

a general admission charge has likely grown as well.

A key finding from the Fast Consulting report was the desire of Saskatoon residents to see
the Gallery become as self sufficient as possible. As part of this important goal, a modest
admission fee will be implemented.
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Under the topic of admissions, the Fast Consulting Study asked respondents:

Q. Do you agree the gallery should continue to offer free admission to the public for
all exhibitions at all times?

26%

20%
19%
17%
16%
I I -

Do not Slightly Moderately Agree Completely agree Unsure
agree at all disagree agree

Source: Remai Art Gallery of Saskatchewan Public Opinion Survey Report, November 2011 — Fast Consulting

Based on the responses 33% of those surveyed did not agree that the new Gallery should
continue to offer free admission. Furthermore, 52% of respondents only moderately agreed,
slightly disagreed, or did not agree at all with the continuance of free admission. This
indicates that there is an appreciation for the value that Remai Modern will provide to the
visitor and that value can be realized through an admission fee,

In light of the current plan for Remai Modern and the donation of the Picasso linocuts, the
study’s results for the following question confirm support for an admission fee that is in line
with what is actually being implemented.

Even if access to the permanent colection is free, there may be occasions when a major
special exhibition of an artist(s) of international renown (e.g., Picasso) or national stature
(e.g., Group of Seven) needs to charge a special admission fee in order to cover the costs
of bringing the exhibition to Saskatoon.
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Q. What is the maximum you would be willing to pay for an individual adult admission
to the gallery in suc a scenario (assuming the artist was of great interest to you)?

5%

More than $25, depending upon the artist

No more than $25 3%

No more than $20 13%

No more than $15 13%

No more than $10

31%

No more than $5 18%

Nothing: would not likely attend 13%

Unsure

4%

Source: Remai Art Gallery of Saskatchewan Public Opinion Survey Report, November 2011 — Fast Consulting

An affordable admission rate of $12 for general (adult) admission and $10 for students and
seniors is well within the stated “acceptable” range for an admission fee.

A comparison to other Saskatoon facilities confirms that the proposed admission charge is
a reasonable amount for the facility:

Western Sas.k.atoon Forestry Farm Wanuskewin Ukrainian
Development Facility Day .
and Zoo Heritage Park Museum

Museum Pass
Adult admission $9.00 $9.30 $9.50 $8.50 $4.00
Younger child admission Free Free Free Free Free
Older child admission $2.50 $5.60 $5.756 $4.00 $2.00
Family admission $20.00 $18.60 $19.00 $21.00 $10.00
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In comparison to the admission charged at many Canadian galleries, Remai
Modern's admission charge is very reasonable. Some examples are shown below:

Vancouver Art Art Gallery National Art Gallery of Winnipeg Art
Gallery of .Grea.ter Gallery of Ontario Gallery
Victoria Canada

Adult Admission $20.00 $13.00 $12.00 $19.60 $12.00
Senior $15.00 $11.00 $10.00 $16.00 $8.00
Student $15.00 $11.00 $10.00 $11.00 $8.00
Youth $6.00 $2.50 $6.00 $11.00 $8.00
Child Free Free Free Free Free
Family $50.00 $28.00 $24.00 $49.00 $25.00

To further analyze the potential impacts a charged admission would have on Remai Modern,
a study was prepared by TCI Management Consultants in 2011, The study reviewed

a number of different admission fee scenarios and the impact on attendance. Each scenario
was developed using a baseline of 200,000 annual visitors to the new Gallery. The TCI
study indicated that if an admission charge was implemented, a 47% to 53% reduction in
visitation levels may occur.

The original business plan developed a base case for attendance analysis using the
information provided in the TCI study:

e Year 1 — 300,000
e Year 2 — 250,000
e Year 3 - 200,000

The TCI study stated that as a result of the advantages of the new Gallery, it was reasonable
to expect a new level of attendance compared to what the average Mendel Art Gallery
visitation was in the past. It is important to note that the Mendel Art Gallery visitation
numbers have been based on external door counters. These counters do not count or track
what area a visitor accessed — the Civic Conservatory, the retail store, the coffee shop, or
the Gallery itself.

Therefore, adjusting the visitation projection based on charging an admission fee is likely
a more conservative process. As the Fast Consulting study indicated that an admission
charge may decrease visitation to the areas of the Gallery that are fee for admission, the
revised admission fee revenue assumptions are as follows. They have been developed in
consideration of the previous work, the benchmark data, and management’s estimates:
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Admission Category Price per Admission

General (13 years and over) $12.00
Students and seniors $10.00
Special exhibitions $4.00
Children 12 and under Free

It is assumed that in the first fiscal year of operations, which will only be half a year, the
number of paid general, student, and senior admissions will be 20,000. This is greater than
half the annual projected attendance as a result of the excitement and interest there will be
to first experience Remai Modern. In the second year (the first full year of operations), the
paid attendance will be 30,000. The projection has conservatively kept this attendance level
for future years. This will generate approximately $220,000 in the first year, and $330,000 in
year two and subseguent years. The special exhibitions in full operating years are expected
to attract 20,000 visitors each year. This will generate $80,000 per year in special exhibit
revenue.

8.2.3 ATTENDANCE

Using the data compiled in previous studies for the 2012 business plan, as well as
management experience and expertise, the following assumptions regarding

Remai Modern attendance have been developed. The visitation estimate shows
attendance based on the area of Remai Modern the person is actually there to see —
gallery, sculpture garden, restaurant, etc. The marketing strategy developed with gallery
management and ReBoot is designed to support and drive the attendance projections.
The expected annual visitation for Remai Modern is 220,000. The breakdown of visitation
by 2019 is as follows:

Remai Modern Destination or Reason for Visiting Annual Visitation
General admission (adults, students and seniors) 30,000
Sponsored free admission (children under 12 & one evening per month for all ages) 40,000
Member visitation — free admission with membership 15,000
Ground floor and Yuel Gallery — no admission charge 30,000
Sculpture garden — no admission charge 30,000
Retail store 15,000
Private events and facility rentals 30,000
Restaurant visitors 30,000
TOTAL Annual Visitation 220,000
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A 2009-2010 Council for Business and the Arts Canada study indicated an average of
413 visitors per square foot of exhibition space when analyzing visitation for 39 public art
galleries across Canada. In comparison to this benchmark data, Remai Modern visitation
(calculated using Gallery space including the Atrium space and 115,000 annual

Remai Modern gallery-specific visitors) shows a visitor per square foot of exhibition space
ratio of 4.32, which aligns with the study’s average.

8.3 MEMBERSHIP

The admission charge will increase the appeal of obtaining a membership to Remai Modern.
Memberships are an important way of engaging the public to support and maintain buy in
for galleries. As such, the attraction of members is more than simply a revenue generator,
Additional benefits beyond admission are anticipated to include a discount at the retail store,
reciprocal benefits at selected Canadian art museums, and invitations to special exhibit
openings and others. The full membership program is in development and will be aligned to
the overall brand and vision. A Remai Modern membership will be considered an essential
membership for Saskatoon and area.

The anticipated pricing for memberships is projected to be $65 for an individual annual
membership and $90 for a dual/family membership. This compares closely to the previous
pricing structure of the Mendel Art Gallery and the pricing structures of other facilities in
Saskatoon which range from $40 to $70 for individual and family memberships respectively.
The membership level is projected to increase in each year of operations. It is the

Gallery’s goal to grow the membership to 3,000 members.

2015 2016 2017 2018 2019
Membership 0 1,000 1,400 1,800 2,200

A key driver for memberships will be the admission charge. Without a general admission
charge the incentive to purchase a membership is limited.

8.4 REMAI MODERN STORE

Remai Modern will operate a retail store to complement the Gallery’s core mandate.
The store will support the Gallery’s vision and commitment to modern art by developing
and distributing unique products created with artists and designers, exposing a broad
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audience to new and exciting work from the modern art world. Proceeds from the retall
store sales will support exhibitions, programs, and ongoing collection development.

The store will support the overall brand of the Gallery and be a self-sustaining operation
within the overall Gallery organization. To support a successful launch of the new retail
space within Remai Modern, MNP, as part of their work on the business plan, reviewed
the practices of a number of successful gallery stores throughout the world, including:

e  Museum of Contemporary Art Store (http:/mocastore.org)

e  Museum of Modern Art Store (http:/www.momastore.org)

e Museum of Contemporary Art Australia (http://store.mca.com.au)

e | os Angeles County Museum of Art Store (http:/thelacmastore.org)

e  Museum of Contemporary Art Chicago Store (http:.//www.mcachicagostore.org)
e Tate (http:/shop.tate.org.uk)

e Walker Shop (http://shop.walkerart.org)

e (Guggenheim Store (http://www.guggenheimstore.org)

Each store was contacted individually for further discussion and where possible
guestionnaires were emailed. One interview was held with Michele Tobin from the Walker Art
Center.

In addition to the interview and store reviews, the Museum Store Association’s 2009 Retalil
Industry Report was obtained and key findings and applicable metrics were used to support
any assumptions.

The Museum Store Association (MSA) is a nonprofit, international organization dedicated
to advancing the success of cultural commerce and the professionals engaged in it, by
encouraging high standards of professional competence and conduct. To further benefit
and assist this specialized community, MSA undertakes a retail industry study every few
years to provide insightful and valued information used to benchmark store performance
including financial, operations, and salary information, as well as recommended marketing
and growth strategies to help readers make sound business decisions.®

The information that was shared through data collection, research, and the interview
can be considered key success factors from galleries who have “been there, done that”,
As the final design and inventory selection is completed for the Remai Modern store it
is recommended that the following considerations be reviewed as part of the decision
making process.

6 2009 MSA Retail Industry Report 40
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8.4.1 KEY CONSIDERATIONS AND SUCCESS FACTORS

It is not uncommon in the industry for a smaller museum or gallery store to operate at a loss.
The function of the store is to support the brand of the gallery. The scale of the store relative
to the gallery dictates many choices, especially in the not-for-profit sector. However, galleries
are beginning to revisit retail operations and are making changes in an attempt to have

a profitable operation to support the galleries.

A gallery retail shop or store is no different from any other retail operation — there is
seasonality to the business. This must be understood and planned for in the business
model. Key drivers of sales include special exhibitions (blockbusters) and Christmas. As
with traditional retail operations, labour costs are a significant portion of the operational
expenses. The gallery's opening hours will impact the sales of the retail operation; when
special exhibitions are on and hours are extended, the retail hours may need to be extended
as well. Special events such as cocktail opening receptions, etc. may require the Remai
Modern shop to be open hours outside the normal operations. This creates the need for

a significant amount of part-time labour. It is important for the gallery store to operate as lean
as possible staff wise to support a successful operation.

It is going to take time to fully understand the interest, needs, and desires of the customer.
It will be important to analyze sales in terms of price point, products, and items of interest to
the customer in the first three years. As there will be a learning curve for the first years, and
initial spikes in sales compared to sales that the Mendel Art Gallery store generated, it will
be important to manage inventory and ordering.

The physical design of the store is of critical importance. The space must be functional,
fluid, and designed in a way to support the needs of the Gallery and the retail store.

A modular design is ideal in that it can be changed over and over to suit the needs of the
store through various seasons and exhibitions. Flexible counter and cabinet space will
allow the store manager to find creative ways to display product or store items within the
retail space rather than in the small office/storage area that has been allocated for the retail
operation. The lighting design will also impact sales. Movable lighting that can highlight
higher-end products, such as jewelry, entices customers to buy. The lighting helps catch
visitors’ attention and draws people to the items. A beautiful display space with accent
lighting will support and help grow sales. LLack of attention to these details will hinder sales.
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8.4.2 BEST PRACTICES

An article published by the Guardian in 2012 listed advice and best practices for operating

a retail museum shop.” The tips were shared by a panel of museum retail experts, which
included Sara Ley, Baltic Centre for Contemporary Art; Jeremy Ensor, Ashmolean Museum;
Sara Sevier, Victoria and Albert Museum; Sue Shave, Chiltern Open Air Museum; and Meghan
Cole, Shakespeare’'s Globe. These concepts should be considered for implementation as the
Remai Modern retail shop is designed and operated.

e Promote retail offerings throughout the facility. For example, have prints in the
restaurant and homeware in the cafe. It is important to explore all options and remind
visitors throughout their visit that the retail shop exists.

e Place products to tap into human behaviour. Ensure the products near the entrance
to the shop reference the current exhibitions. Depending on the season, Christmas
for example, ensure related products are in a prime location. Consider staging
products for children in the centre of the store to entice families in,

e The sales counter is an ideal location for smaller pick-up items and gift books.

e Engage with the customers — the shop sales will give Remai Modern the best
indication of what works and what visitors expect. Ensure there is continued
communications with customers as the Gallery matures to define who the customers
are and where they come from. This can be executed through exit and online
surveys and customer focus groups.

e A strong social media presence is a key tool for customer engagement — Twitter,
Instagram, Facebook, etc. are all important tools to share information about
products, sales, etc.

e Track data internally to be able to know how many families, school parties, older
adults, etc. visit the store. This data can be used to assist the store manager with
product selections.

e Tourism visitors and others will want to purchase items that remind them of their visit
(to Saskatoon and Remai Modern). From there, price structure needs to be thought
of to ensure the store has products at price points that appeal to each audience.

e The standard of customer service will be vitally important as it is likely that the last
interaction the visitor has will be with a member of the Gallery staff. This interaction
may be their lasting impression of Remai Modern. Smiling, enquiring if visitors
enjoyed their time at the Gallery, asking what their favourite part of the Gallery
was, etc. are all things that staff can do to help this process and leave a positive
memory. Training of staff will be a key success factor for the retail operation.

e Plan for the next season of sale through internal data analysis. Base inventory and

" http://www.theguardian.com/culture-professionals-network/culture-professionals-blog/2012/
oct/18/top-tips-museum-shop-retail 42
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purchase decisions on previous sales data to avoid being swayed by lower prices of
products in unrealistic quantities.

e  Museum shops are part of the whole visitor experience and should be treated as
such. The store manager will need to ensure the products in the store relate to the
uniqueness of the Gallery collection and help to promote the Gallery.

e |nvest in full-time staff members — understand that the sales team should be an
important part of the overall Remai Modern staff complement. The sales team
should be highly trained and have knowledge not only about what they are selling,
but about the site and surroundings. If volunteers are to be used to support the
sales staff, understand that a considerable investment in time may need to be
made to keep a volunteer up to speed with an ever-changing product file.

8.4.3 PRODUCT MIX AND INVENTORY

As the store will be a small store, it will be important to manage inventory. Turnover and
product mix relative to price must be closely monitored to ensure products are not sitting
for too long. The Mendel Art Gallery store was not as aggressively marketed as the

Remai Modern store will be; however, the buying patterns are a reasonable starting point for
the development of the product mix plan.
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The following graph confirms that the buying patterns over the past three years at the
Mendel Art Gallery store have been fairly consistent as it relates to product purchases:

Percentage of Sales 2011

Il Percentage of Sales 2012

‘| Hl Percentage of Sales 2013
2] >

ltems classified as gifts and jewelry have cumulatively accounted for over 50% of the sales
volume consistently over the past three years, with gift items being the top seller in the
store. Review of the Mendel Art Gallery store indicates that a varied approach has been
taken; some products generate higher return than others.
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One category that likely will not follow the previous sales trends are the products related to
souvenirs. Initial high sales for Remai Modern in this category will likely be experienced, but
this will drop over the first few years and level off as Gallery matures.

8.4.4 ONLINE SALES

The intention is to offer online retail shopping. This decision has been made as an effort to
increase gift shop sales and to support the marketing efforts of the Gallery. Management of
the website and online orders will be a key role for the store manager. As the Remai Modern
store establishes itself in the marketplace, increased demand may require the need for
additional dedicated e-commerce staff.

The online presence must also support the brand and vision. The web design and products
that are showcased must align to the brand.

8.4.5 PROJECTED DEMAND

The November 2011 Fast Consulting report surveyed Saskatoon residents about the
potential interest in a new gift store at the Gallery. The study found that approximately 45%
of Mendel Art Gallery visitors make a purchase in the gift shop on at least one visit a year,
including 29% who make a purchase once or twice a year and 15% who make a purchase
three to five times a year. The Remai Modern store will have vastly different product offerings
from the Mendel Art Gallery store; however, this data provides initial baseline benchmarks to
use as a predictor of visitor sales.

Roughly four out of every ten Saskatoon residents (42%) say they would purchase items
from a gift shop located at the Remai Modern. These residents would like to see a variety of
items in the Gallery gift shop, including high quality craft products, art reproductions, art-
related products aimed at children, handcrafted jewellery, art-related books, giftware and
designer giftware, and stationery.®

Spend per Visit (Low)

15% Spend less than $25 $5 $11,250
30% Spend between $25 — $49 $25 $112,500
32% Spend between $50 — $99 $50 $240,000
10% Spend $100 or more $100 $150,000
Annual Remai Modern Store Sales (Low Projection) $513,750
& Remai Art Gallery of Saskatchewan Public Opinion Survey Report, Fast Consulting, November 2011 45
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Spend per Visit (Median)

15% Spend less than $25 $16 $33,750
30% Spend between $25 — $49 $37 $166,500
32% Spend between $50 — $99 $74.50 $357,600
10% Spend $100 or more $150 $225,000
Annual Remai Modern Store Sales (Mid Projection) $782,850

Spend per Visit (High)

15% Spend less than $25 $25 $56,250
30% Spend between $25 — $49 $49 $220,500
32% Spend between $50 — $99 $99 $475,200
10% Spend $100 or more $200 $300,000
Annual Remai Modern Store Sales (High Projection) $1,051,950

Among those who indicated that they would purchase items from the Remai Modern store,
32% think they would spend between $50-$99 on a typical visit, 30% think they would
spend between $25-$49, and 10% think they would spend $100 or more on a visit to the
Remai Modern store.

If it is assumed that the 15,000 per year store-specific visitors followed this pattern of
spending, the annual sales for these visitors would be:

Overall Total Less than $35,000 - $90,000 - $200,000 - $500,000 or
$35,000 $89,999 $199,999 $499,999 More
Median N fH
edian Number of Hours 46.0 35.0 41.5 45.0 47.0 50.5

Store is Open per Week®

Applying the Fast Consulting survey findings to the visitation projections for the

Remai Modern store indicates the potential for significant store sales. This analysis does
not include potential purchases made by visitors to other areas of the Gallery, which is likely
going to increase sales.

The MSA Retail Industry report indicated that there is an unsurprisingly positive correlation
between the number of hours a store is open per week and gross store sales. As the
number of hours a store is open increases, so does the amount of gross sales.'®

The Remai Modern store will be open 51 hours per week, not including special sale events.
These operating hours should support annual gross sales of over $500,000 per year. The
MSA report also provided the following metrics for a store with annual gross sales of over
$500,000 per year (the median values of the study have been used where applicable):

2009 MSA Retail Industry Report
" Ibid, 46
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e 23% of the stores with annual gross sales of over $500,000 per year are between
900 - 1,599 square feet

® 67% of the stores with annual gross sales of over $500,000 per year are 1,600
square feet or more

e 42% offer a discount to select store customers of 16% - 20%

o 94% offer admission-free access to the store

e Annual visitation to the art galleries surveyed is 300,000 (median value)

e Median Net Sales (Gross Sales Less Returns and Allowances) $1,145,355

e Median Cost of Goods Sold 47%

The Remai Modern store will create additional sales floor space by placing movable racks
and shelving into the atrium areas. This increased sales floor space should translate into
greater sales based on the findings of the MSA Retail Industry report.

Based on this analysis completed for the purposes of this business plan, the projected
annual sales for the Remai Modern store are as follows:

2015 2016 2017 2018 2019
Annual Sales $0 $390,000 $650,000 $650,000 $650,000

As the Remai Modern store will open in 2016, a portion of annual projected sales was
used for 2016. There is an expectation of increased demand in this first year of operations
for special “Opening of Remai Modern” products. The projected annual sales have been
determined using the data from Fast Consulting and are supported by the MSA report.

8.5 FOOD SERVICES

Remai Modern’s location will be a destination not only for those wanting to experience
the art and exhibitions, but also for those looking for a dining destination. In 2013,
fsSTRATEGY developed an updated Retail Food & Beverage Options Analysis study for
Remai Modern. This study analyzed a number of food services options. The full report
is available upon request. Based on the findings, a larger food service outlet with a full
kitchen (supported by the second floor main kitchen) and licensed seating outside the
security perimeter of the Gallery (so that it is capable of being operated after regular
Gallery hours) was the preferred business model for food services.

Food service operations will be subcontracted and the Gallery will provide the equipment
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necessary for the food service provider to begin operations. In turn, the Gallery will collect
a commission of the provider's gross revenues. For the purposes of the projection, base
levels of $92,580 for restaurant commissions and $50,700 for catering commissions
(facility rental functions) have been used. These amounts, including the commission, may
change depending on the arrangement made with the food service provider, who at this
time is unknown.

As part of the contract, the third-party provider will ensure that the restaurant offerings —
food, atmosphere, and service — all align with Remai Modern’s brand.

8.6 FACILITY RENTALS

In 2011, IsSTRATEGY Inc. prepared the Mendel Art Gallery Food and Beverage Opportunity
Assessment and Management Strategy report. This study reviewed the demand and
market for event rental spaces in Saskatoon and assessed the potential revenue that could
be generated for Remai Modern. The findings of this study have been carried forward in
this updated business plan as they remain relevant and appropriate for the Remai Modern
operations plan. A full copy of the report is available by request.

Six spaces at the Gallery are appropriate for catered events:

e Multipurpose Room — 3,046 square foot

e Boardroom