CAVEAT

FORBIDDING REGISTRATION

To THE REGISTRAR OF THE ALBERTA LAND REGISTRATION DISTRICT:

TAKE NOTICE THAT:

THE CITY OF CALGARY

claims an interest in the following lands:

LOTS 1 TO 5 AND 6 MR, BLOCK 8
LOT 1, BLOCK 9

LOT 1, BLOCK 10

LOT 1, BLOCK 11

ALLON PLAN 24/ O@oSs”
EXCEPTING THEREOUT ALL MINES AND MINERALS

(the “Servient Lots”)

standing in the register in the name of: THE CITY OF CALGARY

under and by virtue of a:

Restrictive Covenant as contained in the Development and
Geotechnical Covenant (Setbacks) made between the
Developer and The City, a copy of which Covenant is attached
hereto as Schedule “A” and made part of this Caveat, and
which Covenant sets out the terms and conditions governing
the use of the Servient Lots for the benefit of both the Servient
Lots and The City's streets, lanes and public reserves adjacent
to the Servient Lots (the Servient Lots and the streets, lanes
and public reserves being collectively the “Dominant
Tenement”)

It forbids the registration of any person as transferee or owner of, or of any instrument
affecting the said estate or interest, unless the instrument or certificate of title, as the case
may be, is expressed to be subject to its claim.

It appoints Law, Legal Services, Municipal Building, 12th Floor, 800 Macleod Trail S.E.,
Calgary, Alberta, T2G 2M3 as the place at which notices and proceedings relating hereto

may be served.

DATED this_§ _ day of Fcéawj, , 2024 .

Legal Services (January 2023}

THE CITY OF CALGARY
By its Agent in that behalf

.

JENNIFER NDIRANGU
PARALEGAL — PLANNING
PLANNING & REAL ESTATE
LAW, LEGAL SERVICES



"AFFIDAVIT IN SUPPORT OF CAVEAT

|, JENNIFER NDIRANGU, of the City of Calgary, in the Province of Alberta MAKE OATH
AND SAY:

1. I am the agent for the above named Caveator; and

2. | believe that the said Caveator has a good and valid claim upon the said
lands and | say that this Caveat is not being filed for the purpose of delaying
or embarrassing any person interested in or proposing to deal therewith.

SwWoORN BEFORE ME at the City of )
Calgary, in the Province of Alberta, )
this_(2 day of Feloluar, . 2024} )
)
)
)

oS

NAROBERTS

ISSIONER FOR
Aw:"m%m.mzzg

Jennifer Ndirar{gu

LAl

CAVEAT
FORBIDDING REGISTRATION

LAw, LEGAL SERVICES
THE CITY OF CALGARY (#8053)
FLOOR 12, CALGARY MUNICIPAL BUILDING
800 MAcLEOD TRAIL SE
P.O. Box 2100, POSTAL STATION “M”
CALGARY, ALBERTA T2G 2M3
Fax: 403.268.4634

File: P10888

Legal Services (January 2023)
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This Agreement dated on the 30" day of Januan:’; 2024. SCHEDULE AP
TO CAVEAT
BETWEEN:
THE CITY OF CALGARY, having corporate offices
and carrying on business in the City of Calgary, in
the Province of Alberta
(“the Grantor”)
-and -
THE CITY OF CALGARY, a municipal corporation
carrying on business in and pursuant to the Province
of Alberta
(“the City")
DEVELOPMENT AND GEOTECHNICAL COVENANT
{SETBACKS)
RECITALS:

WHEREAS the Grantor is the registered owner of an estate in fee simple, subject however
to such encumbrances, liens and interests as noted in this Covenant or as endorsed on the
existing Certificate of Title of lands legally described as:

ATTACHED SCHEDULE “A”
("the Servient Lands")

AND WHEREAS pursuant to the Grantor’s subdivision file number SB2021-0144, the City
approved the development of the Servient Lands subject to certain conditions of approval,
including a condition requiring the parties enter into a Development and Geotechnical Covenant
and register such agreement concurrently with the registration of the final subdivision plan;

AND WHEREAS Section 67 of the Land Titles Act, R.S.A. 2000 c. L-4, as amended
provides that when an easement or an incorporeal right in or over land for which a certificate of
title has been granted is created for the purpose of being annexed to or used and enjoyed together
with other land for which a certificate of title has also been granted, the Registrar shall make a
memorandum of the instrument creating the easement or incorporeal right on the existing
certificates of title of the dominant and servient tenements respectively,

AND WHEREAS Section 68(1) of the Land Titles Act provides that an owner may grant
to himself or herself an easement or restrictive covenant for the benefit of land that the owner
owns and against land that the owner owns and the easement or restrictive covenant may be
registered under the Act;

AND WHEREAS the City is the owner of streets, lanes and public reserves adjacent to
the Servient Lands.

IN CONSIDERATION of the approval of subdivision SB2021-0144, the mutual covenants
contained herein, the payment of Ten Dollars ($10.00) from the City to the Grantor and such other
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the parties
hereby agree as follows:

1. that the Grantor does agree for the Development and the Grantor's successors-in-title to
observe and be bound by the hereinafter mentioned covenants which shall be deemed to
be and shall be covenants running with the land and shall be appurtenant to all of the



2 ) .

Servient Lands or any portion or portions thereof for the benefit of each of the Servient
Lands and the following adjacent lands, owned by the City, namely:

MONCTON ROAD, NIMBUS WAY NE AND CIRRUS CIRCLE NE
(“the Dominant Lands”)

The Servient Lands or any portion or portions thereof shall not be developed or
redeveloped in any way other than in strict compliance with the Geotechnical Report (the
"Geotechnical Report") for the Servient Lands prepared by Report 1: 2020 Feb 7 - Tetra
Tech - Preliminary Geotechnical Evaluation and Slope Stability Assessment (Revision 1)
Redevelopment of Midfield Mobile Home Park, Former RCMP Property, and EMS Station
#4 Moncton Road NE and 16 Avenue NE Calgary, Alberta and Report 2: 2022 Jul 6 -
Tetra Tech - Geotechnical Milestone No. M#4 Supplemental Slope Stability Investigation
Redevelopment of Midfield Mobile Home Park, Former RCMP Property, and EMS Station
#4 Moncton Road NE and 16 Avenue NE Calgary, Alberta and Report 3: 2023 Jan 27 —
Tetra Tech - Milestone No. O#4 Geotechnical Surcharge Loading Setback Slope Stability
Assessment, Case 3 (100 kPa and 200 kPa), Redevelopment of Midfield Mobile Home
Park, Calgary, Alberta and dated 2023-01-27, a copy of which is attached hereto as
Schedule "B", and with The City of Calgary Geotechnical Report Requirements then
current at the time development occurs and any further geotechnical reports (the
“Additional Reports”) that may from time to time be submitted prior to development on
behalf of the Grantor by a professional geotechnical engineering consultant (the
“Consultant™), which is a member in good standing of the Association of Professional
Engineers, Geologists, and Geophysicists of Alberta, and who is licensed to practice
engineering in the Province of Alberta, all of which reports referred to above being subject
to the acceptance by the Manager, Development Engineering.

The Grantor further specifically agrees for the Development and the Grantor's successors-
in-title that any development on the Servient Lands will comply with the Development
Setback shown on the Development Setback Plan registered at the Alberta Land Titles
Office as Plan 24 gocf . The Grantor acknowledges and agrees, for itself and for
its successors in title, that the Development Setback is based on the conditions described
in the Geotechnical Report, and is subject to change, at the discretion of the development
or subdivision authority, based on findings of Additional Reports provided to or required
by the development or subdivision authority in connection with a future development.

The covenants set out herein are enforceable against the Grantor or the Grantor's
successors-in-title; and by the owner or owners, or any of them, of the Dominant Lands,
or any portion thereof.

No action shall be maintainable against the Grantor or the Grantor's successors-in-title for
damages for breach of the covenants contained in this Covenant unless the Grantor is or
was, or the Grantor's successor-in-title is or was, the registered owner of the Servient
Lands, or a portion thereof, at the time of the alleged breach of this Covenant. This
paragraph shall constitute an absolute defence to any such action and may be pleaded
as such.

If any provision of this Covenant, or the application thereof to any person or circumstance,
shall to any extent be invalid or unenforceable, the remainder of this Covenant shall not
be affected thereby and each remaining provision shall be valid and shall be enforceable
to the extent permitted by law.

Any notice or communication to be given or made to either party shall be in writing and

may be sufficiently given if messenger delivered or faxed to such party at the following
addresses:

Law, Legal Services (Seplember 2022}
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To the Grantor: THE CITY OF CALGARY, RE&DS
P.O. Box 2100, Stn. M, Mail Code #195, Calgary, Alberta T2P 2M5
Email: N/A
Fax: N/A
Attention: Project Engineer, Development Engineering &

Construction, Real Estate & Development Services

To the City: The City of Calgary, Development Engineering (#8032)
5" Floor, Municipal Building, 800 Macleod Trail S.E.
Calgary, Alberta T2P 2M5
Fax: 403-268-3636
Attention: Manager, Development Engineering

With a copy to: The City of Calgary, Law, Legal Services (#8053)
12th Floor, Municipal Building, 800 Macleod Trail S.E.
Calgary, Alberta T2P 2M3
Fax: 403-268-4634
Email: law.reception@calgary.ca
Attention: Manager, Planning & Real Estate Section

Either party may change its address by notice given to the other in accordance with this
section in which event this section shall be deemed to have been amended accordingly.

Any notice or communication given in the foregoing manner shall be deemed to have been
given and received on the date of delivery or fax.

IN WITNESS WHEREOF the parties have executed this Agreement as evidenced by their
signatures, as of the day and year first above written.

THE CITY OF CALGARY

z! " /": /}
APPROVED AS TO CONTENT | iniTIALS N / )
REAL ESTATE & DEVELOPMENT Per: > -
SERVICES a/sg f\.aqd q Asser M
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Bus. Unit: Development
Engineering
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SCHEDULE “A”

LOTS 1 TO 5 AND 6MR, BLOCK 8,
LOT 1, BLOCK 8,

LOT 1, BLOCK 10,

LOT 1, BLOCK 11

ALL ON PLAN _ 12l awos

EXCEPTING THEREOUT ALL MINES AND MINERALS
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of The City of Calgary and the third parties noted below. Tetra Tech
Canada Inc. does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations
contained or referenced in the report when the report is used or relied upon by any party other than The City of Calgary and the
third parties noted below, or for any project other than the proposed development at the subject site. Any such unauthorized use
of this report is at the sole risk of the user. This report is subject to the terms and conditions of the Master Consuiting Terms and
Conditions executed between The City of Calgary and Tetra Tech Canada Inc

This report has been prepared for The City of Calgary and their agents. The City of Calgary shall at all times be entitled to fully
use and rely on this report, including all attachments, drawings, and schedules, for the specific purpose for which the report was
prepared. in each case notwithstanding any provision, disclaimer, or waiver in the report that reliance is not permitted

The Crty of Caigary shall at all times be entitled to provide copies of the report to City Council, City of Calgary regulatory boards,
City of Caigary employees, officers, agents, affiliates, advisors, consultants, parties contracting with The City of Calgary, lenders
and assignees and other governmental authorities and regulatory bodies having jurisdiction, each of whom shall aiso be similarly
entitied to fully use and rely on the report in the same manner and to the same extent as The City of Calgary for the specific
purpose for which the report was prepared.

Recommendations presented herein are based on a preliminary geotechnical evaluation of the findings in 11 boreholes. The
conditions encountered during the fieldwork are considered to be reasonably representative of the site. If, however, conditions
other than those reported are noted during subsequent phases of the project, Tetra Tech Canada {nc. should be nofified and
given the opportunity to review the current recommendations in light of new findings. Recommendations presented herein may
not be valid if an adequate level of field review is not provided during construction or if relevant Building Code requirements are
not met.

This report has been prepared for the exclusive use of The City of Calgary and the third parties noted above for specific
application to the details described in this report. it has been prepared in accordance with generally accepted soil and foundation
engineering practices. No other warranty is made, either express or implied. Any such unauthorized use of this report is at the
sole risk of the user.
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1.0 INTRODUCTION

This report presents the results of a preliminary geotechnical evaluation and slope stability assessment conducted
by Tetra Tech Canada Inc. (Tetra Tech) for the proposed site redevelopment of the former Midfield Mobile Home
Park (MMHP), former RCMP property, and a portion of EMS Station #4 in Calgary, Alberta.

The objective of the work was to obtain subsurface information to develop preliminary geotechnical and slope
stability recommendations for the future redevelopment of the project site.

It is understood that The City of Caigary (The City) will procced with redeveloping the project site, including but not
limited to land use re-designation, outline plan, deep and shallow utility construction, road construction, and
landscaping. Once the site has been redeveloped by The City, it will be subdivided into individual lots and sold to
respective lot purchasers. A lot-specific geotechnical evaluation should be conducted for each lot by the respective
owner based on the proposed development plan.

The scope of this evaluation was set out in The City of Calgary’s (The City) Statement of Requirements
18-2006-A05-S01, dated February 14, 2019. Authorization to proceed with this work was received in the signed
Scope and Fee Schedule 18-2006-A05-S01, dated March 12, 2019, under RFSO No. 18-2006.

This report was conducted in accordance with ‘The City of Calgary's Geotechnical Report Guidelines for Land
Development Applications,’ dated July 2017.

This work was completed concurrently with a Phase || Environmental Site Assessment (ESA) by Tetra Tech, herein
referred to as the ‘2019 Phase || ESA'. The ESA report is provided under separate cover.

As requested by The City, the slope stability results presented in this report have been updated. This report
(Revision 1) shall supersede the previously submitted report entitled “Preliminary Geotechnical Evaluation and
Slope Stability Assessment, Redevelopment of Midfield Mobile Home Park, Former RCMP Property, and EMS
Station #4, Moncton Road NE and 16 Avenue NE, Calgary, Alberta,” dated September 2019.

20 PROJECT DETAILS

The project site is located northeast of the 16 Avenue NE and Moncton Road NE intersection in northeast Calgary,
Alberta. The site location is presented on Figure 1.

Based on the information provided by The City, the proposed site redevelopment covers an approximate area of
9.6 hectares (23.7 acres) and comprises three separate properties, listed below. The project site plan is presented
on Figure 2.

= Former Midfield Mobile Home Park with the municipal addresses of 954, 970, 990, and 1020 — 16 Avenue NE;
= Former RCMP property with the municipal address of 920 — 16 Avenue NE; and
= Existing EMS Station #4 with the municipal address of 16 Mon¢ton Road NE.

It is understood that the future development plans may comprise commercial and/or residential buildings with
heights varying from 6 to 14 storeys above grade. The development may aiso comprise below-grade structures
including basements and/or underground parkades up to three levels deep (i.e., approximately 9.0 m below ground
surface). Further development details such as final site grade, floor elevations, or potential loads were not available
at the time of this report.

TETRA TECH
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As part of this preliminary geotechnical evaluation, a slope stability assessment was conducted on the slope located
along the north/northeast boundary of the project site. Details regarding the slope (i.e., height and gradient) are
discussed further in Section 4.0.

3.0 PROJECT BACKGROUND

3.1 General

Based on historical photographs, three ravines were located along the north portion of the project site and were
backfilled in the late 1960s. The ravines were estimated to range between 5.2 m and 13.7 m deep based on the
subsurface information obtained from the fieldwork program. It is understood that the fill was not placed in a
contralled manner (compacted and/or screened for organics and/or miscellaneous debris). The estimated boundary
of the ravines (i.e., the backfilled areas) is presented on Figure 3.

According to the information provided by The City, the northeast slope leading into The Winston Golf Club (formerly
Calgary Elks Golf & Country Club) was repaired/reinforced in 1999 and 2007 after slope failures occurred in 1598
and 2006, respectively. The 1998 slope failure occurred near the middie of the slope and the 2006 slope failure
occurred near the toe of the slope. Both the slopes were repaired/reinforced using soil berms based on the
evaluation studies completed by Geo Engineering Ltd. (Geo Engineering) in 1999 and 2006, summarized in
Sections 3.2 and 3.3, respectively.

Compaction records for the former Midfield Mobile Home Park were provided by The City for reference purposes
and are discussed in Section 3.4.

in addition, several environmental assessments were conducted previously at the project site and were reviewed
as part of Tetra Tech’'s 2019 Phase || ESA (presented under separate cover). Monitoring well locations from
previous environmental assessments are presented on Figure 2 along with a brief description of the subsurface soil
conditions.

3.2 1999 Slope Stability Evaluation

A slope stability evaluation was previously completed by Geo Engineering to investigate a slope failure that occurred
in the middle of the northeast slope and appeared to be a block type failure. The results of the slope stability
evaluation were provided in a report entitled Midfie/ld Mobile Home Park Slide, Report on Slope Stabilization
Measures, dated March 1999, herein referred to as the 1999 Slope Stability Evaluation'.

As part of this evaluation, four boreholes, designated as TP-1 through TP-4, were drilled in 1998 in the upper to mid
portion of the northeast slope to determine the subsurface conditions and the potential slope failure mechanism to
provide slope stabilization recommendations. The borehcle locations and subsurface summary are presented on

Figure 2.

The subsurface soils generally consisted of clay/silt till with intermittent layers of medium to high-plastic clays and
silt. A layer of high-plastic clay between the elevations of 1058.5 m and 1059.5 m was noted during Geo
Engineering's field program. Two groundwater tables were identified at the project site at approximate depths of
3.4 mand 15.0 m below the existing ground surface and designated as the shallow/perched and deep groundwater
tables, respectively.

Based on the findings of the 1999 Slope Stability Evaluation, the slope failure was attributed to the layer of medium
to high-plastic clay (shear zone) and precipitatiorvinfiltration. It was recommended that a berm be constructed in
the middle of the slope to improve the overall global slope stability. It is understood that this mid-siope berm was
constructed as per the recommendations provided in the 1999 Slope Stability Evaluation.

2
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3.3 2006 Slope Stability Evaluation

Another slope stability evaluation was completed by Geo Engineering in 2006 to investigate a second slope failure
(block type) that occurred immediately downslope of the 1998 slope failure near the toe of the northeast slope. The
results of the slope stability evaluation were provided in a report entitied Midfield Mobile Home Park, Slope
Stabilization Evaluation, dated December 2006, herein referred to as the ‘2006 Slope Stability Evaluation'.

As part of this evaluation, four additional boreholes, designated as MTP-1 through MTP-4, were drilled in 2006 in
the mid to lower portion of the northeast slope to determine the subsurface conditions and the slope failure
mechanism to provide slope stabilization measures for improvement. The borehole locations and subsurface
summary are presented on Figure 2.

The subsurface soils generally consisted of clay till underlying topsoil with intermittent layers of medium to
high-plastic clay and sand/siit. Bedrock was encountered underlying the overburden soils at depths varying between
6.3 m and 16.2 m. Two groundwater tables were identified at the project site at approximate depths of 4.0 m and
13.0 m below the existing ground surface and designated as the shallow/perched and deep groundwater tables,
respectively.

Based on the findings of the 2006 Slope Stability Evaluation, the slope failure was attributed to the medium to
high-plastic clay (same shear zone as the 1998 slope failure) and heavy precipitationfinfiltration. Several
recommendations were presented in the 2006 Slope Stability Evaluation report and included unioading the mid
slope berm, construction of a toe berm, excavation to remove the shear zone, and construction of a shear key. itis
understood that the construction of a toe berm was selected for slope stabilization and it was constructed in 2007.

34 2018 Compaction Records

The underground utilities for the former Midfield Mobile Home Park were removed between June and August in
2018 and the backfil compaction was monitored by Wiico Contractors Southwest Inc. The following three
compaction letter reperts were provided by The City to Tetra Tech for information purposes only:

»  Midfield Mobile Home Fark, Compaction & Concrete Testing & Inspection — June 2018,
= Midfield Mobile Home Park, Compaction & Concrete Testing & Inspection — July 2018, and
= Midfield Mobile Home Park, Compaction & Concrete Testing & Inspection — August 2018.

Based on the above-listed compaction letter reports (herein referred to as the ‘2018 Compaction Records’), the
backfill compaction for the utility removals were completed in accordance with the project requirements.

A detailed review of the compaction records, including compaction test locations, were not conducted as part of this
evaluation. The compaction records, along with a utility and unit layout map, are included in Appendix A for
information. These documents should be reviewed by the relevant contractors once development plans are
finalized.

4.0 SITE DESCRIPTION

The project site comprises the former Midfield Mobile Home Park, former RCMP property, and existing EMS
Station #4. The project was generally bound to the north and east by The Winston Golf Ciub, to the south by
16 Avenue NE, and to the west by Moncton Road NE.
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At the time of the fieldwork, the Midfield Mobile Home Park and RCMP properties were both vacant and fenced
along the perimeter. Several trees and shrubs were located in the former RCMP property. The EMS station
comprised one building with an asphalt parking lot located in the back of the building (on the east side).

The overall project site was generally level with slight undulations noted in the vacant properties (i.e., Midfield Mobile
Home Park and RCMP property). The majority of the ground surface was grass covered. Some ponding water was
noted at the time of the fieldwork near the north boundary of the Midfield Mobile Home Park and is identified on
Figure 2. The existing site topography survey was provided by The City and is presented on Figure 2.

The project site was elevated approximately 30 m above The Winston Golf Club (located along the north boundary
of the project site) and joined with a slope where gradients varied between 2H:1V and 4H:1V with benches scattered
throughout the siope. A paved pedestrian pathway was located near the north property line/crest of the slope.
Several trees, bushes, and shrubbery were also present atong the slope face.

5.0 GEOLOGY

Based on the surficial geological map (Moran?), the project site is located along severat geological boundaries and
the native soils in the project site were anticipated to consist of pebble loam till, sand, and/or silt.

The site assessment results were generally consistent with the published data with the exception that bedrock and
fill soils were encountered.

6.0 FIELD AND LABORATORY WORK
6.1 Fieldwork

Following utility clearances by Alberta One-Call, DigShaw, and The Utility Locators (private utility contractor),
borehole drilling commenced on April 16, 2019, and was completed on April 22, 2019, using a truck-mounted drill
rig equipped with solid-stem augers contracted from All Service Drilling Inc., of Airdrie, Alberta.

A total of 11 boreholes, designated as Boreholes BH19-01 through BH19-11, were drilled to depths ranging from
3.5 mto 30.6 m below the existing ground surface.

Disturbed bulk samples were recovered at regular intervals from the auger flights. Standard Penetration Tests
(SPTs) were performed at 1.5 mintervals and the blow counts were recorded. Split-spoon samples were recovered
from the SPTs. Soil samples were examined visually and classified during the drilling process. Soil stratigraphy was
logged noting the depths of stratigraphic boundaries and other significant features. The borehole logs are presented
in Appendix B.

Hand-slotted 25 mm diameter and machine-slotted 50 mm diameter polyviny! chloride standpipes were installed in
all the boreholes for future monitoring of the groundwater levels, with the exception of Boreholes BH19-08,
BHA19-09, and BH13-10.

The borehole locations {coordinates and ground elevations) were surveyed by Tierra Geomatic Services Inc. upon
completion of the drilting. The borehole locations are presented on Figure 2 and the survey information (coordinates
and ground elevations) are presented on the borehole logs in Appendix B.

A summary of the borehole drill depths, standpipe installation, and survey data are presented in Table 1.

' Moran, S R. 1986 Surficial Geology of the Calgary Urban Area. Alberta Research Council, Bulletin No. 53.
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Table 1: Borehole Locations and Depths

. Standpipe Depth Below
Ground Borehole Depth CO?;’]:S&S Existing Ground Surface
Borehole Surface Below Existing (m)
No. Elevation Ground Surface
(m) (m) Norting | RS | pamer | Dlameter
Standpipe Standpipe
BH18-01 1074.4 11.1 5658182.770 -2884.103 10.4
BH19-02 1076.0 8.6 5659046.157 -2916.126 88
BH19-03 10748 96 5659094.091 -2775.863 7.0
BH18-04 10761 98 5659036.641 -2653.843 8.1 -
BH19-05 1073.2 26.2 5659155.711 -2648.286 122 2589
BH19-06 10753 12.6 5659103.101 -2527.545 12.2 -
BH19-07 10749 30.6 5659044.743 -2424 118 15.2 244
BH19-08 10756 35 5659084.432 -2851.410 - -
BH19-09 10756 3.5 5659055.879 -2850.913 - -
BH19-10 10757 35 5659033.340 -2851.587 - -
BH19-11 10739 15.7 5659191.575 -2757.827 79 -

6.2 Laboratory Work

Following the fieldwork program, laboratory testing was performed on selected samples collected from the field
program to aid in the evaluation of their engineering properties. Laboratory tests included the following:

= Natural moisture content;

* Particle size analysis;

« Afterberg limits; and

« Soluble sulphate concentration.

Laboratory test results are presented on the borehole logs in Appendix B and the test result sheets are attached in
Appendix C.

7.0 SUBSURFACE CONDITIONS
7.1 General

The following subsections present a summary of the soil conditions encountered in the boreholes advanced at the
project site. The details of the soil and groundwater conditions encountered at each borehole location are presented
on the borehole logs in Appendix B. All noted depths in the following subsections refer to depth below the existing
ground surface at the time of the fieldwork.

72 Topsoil

Surficial topsoil with an approximate thickness ranging between 200 mm and 300 mm was encountered at the
existing ground surface in Boreholes BH19-01, BH19-02, and BH19-10. The topsoil was generally described as
clay, silty, sandy, trace gravel, damp, dark brown, and containing trace organics and trace rootiets.
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The exact lateral and vertical extents of the topsoil in the areas surrounding the boreholes was not determined as
part of this evaluation and it should be expected to vary.

7.3 Fill Soils

Fill soils consisting of clay, gravel, and sand were encountered in all boreholes at the project site to depths ranging
from 1.5 m to 13.7 m. Note that fill thicknesses and lateral extents of the fill materials may vary across the project
site and were not determined as part of this evaluation.

Clay Fill

Clay fill was encountered at the ground surface in Boreholes BH19-03 through BH19-09 and BH19-11, and below
the topsoil in Boreholes BH19-01 and BH19-02. The clay fill ranged in thickness from 1.5 mto 8.8 m.

The clay fill was generally described as silty, some sand to sandy, trace to some gravel, damp to moist, low to
medium plastic, and brown to grey in colour. The clay fill across the site contained trace amounts of oxides, organics,
coal specks, rootlets, bedrock fragments, debris (wood, plastic, and paper), and trace ambient odour. SPT blow
counts (N-values) ranging from 4 to 29 were encountered within the clay fill.

Gravel Fill

Grave! fill was encountered below the clay fill in Borehole BH19-11 at a depth of 6.7 m and with a thickness of
0.6 m. The gravel fili can generally be described as sandy, some silt, trace clay, damp, subrounded to subangular,
fine to coarse gravel, and dark brown in colour. SPT blow counts were not able to be conducted in the gravel fill

due to sloughing and the thickness of the layer.
Sand Fill

Sand fill was encountered below the topsoil in Borehole BH19-10 with a thickness of 2.0 m. The sand fill was
generally described as siity, trace clay, trace gravel, damp, loose, fine sand, and containing trace wood debris. An
SPT biow count of 8 was encountered in the sand fill.

74  ClayTill

An upper layer of clay till was encountered in all boreholes, with the exception of Boreholes BH19-01 and BH19-11,
at depths ranging from 1.5 mto 7.6 m and varied in thickness from 2.4 m to 7.4 m. Muitiple lower layers of clay till
were encountered in Boreholes BH19-05 and BH19-07 at depths ranging from 17.3 mto 24.7 m.

Boreholes BH19-02 through BH19-05 and BH19-08 through BH19-10 were terminated within the clay till at depths
ranging from3.5mto 26.2 m

The clay till was generally described as silty, trace sand to sandy, trace gravel, damp to moist, firm to hard, low to
medium plastic, brown to grey, and containing trace oxidization and coal specks.

Note that while not encountered in the boreholes, till deposits typically contain cobbles and boulders which may be
present in the subsurface soils at the project site.

7.5 Siltt

Silt till was encountered in Boreholes BH19-05 and BH19-07 at respective depths of 142 mand 15.7 m. A lower
silt till layer was encountered in Borehole BH19-07 at a depth of 18.2 m. The silt till had thicknesses varying from
1.7mto105 m.
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The silt material was generally described as some sand to sandy, trace clay, damp to moist, very stiff to hard, trace
to no plasticity. brown in colour, and containing trace oxides and trace coal specks

7.6 Clay

Clay was encountered in Boreholes BH19-01, BH19-05, BH19-06, BH19-07, and BH19-11 at depths ranging from
76mto137m

The clay was generally described as silt, trace to some sand, trace gravel, damp to wet, soft to hard, medium plastic,
brown to grey in colour, and containing trace oxides and trace coal specks. The clay had a thickness of 6.6 m and
7.2 m in Boreholes BH19-05 and BH19-07, respectively, and extended to termination depths of 11.1 m. 127 m,
and 15.7 m in respective Boreholes BH13-01, BH13-06, and BH19-11.

7.7 Sand

Sand was encountered in Borehole BH19-07 at a depth of 22.3 m and was approximately 2 7 m thick. The sand
was described as silty, trace clay, trace gravel, damp to wet, very dense, brown in colour, fine to medium grained,
and containing trace oxides and trace coal specks

7.8 Bedrock

Bedrock consisting of mudstone and sandstone was encountered beneath the clay till in Borehole BH19-07 at a
depth of 27 4 m (elevation of 1047 .5 m). Borehole BH19-07 was terminated within the bedrock at a depth of 30 6 m.

The bedrock consisting of mudstone was generally described as extremely weathered, extremely weak, fine
grained, and brown in colour. The bedrock consisting of sandstone was generally described as extremely
weathered, very weak, fine to medium grained, and brown in colour

7.9 Groundwater Conditions

At the time of drilling, groundwater seepage was encountered in Boreholes BH19-01, BH19-03, BH19-05, BH1S-06,
BH19-07, and BH19-11 at depths ranging from 6.1 m to 21.0 m below the existing ground. Groundwater levels were
measured in all installed standpipes on upon completion of the drilling and again on May 1, 2019. The groundwater
measurements are summarized in Table 2.

Table 2: Summary of Groundwater Depths

Standpipe Depth below .
Sroun Existm‘; %rou:’ 4 Surface Groundwater Level(ae)low Existing Grade Highest
Borehole | Surface (m) Groundwater
No. Elevation §0 mm ?5 mm Upon Dril!ing May 1, 2019 Elevation
(m) Diameter Diameter Compietion (m)
Standpipe Standpipe | 50 mm 25 mm 50 mm 25mm
BH19-01 1074.4 10.4 - 9.1 93 1085.3
BH19-02 1076.0 88 - Dry 59 10701
BH19-03 1074.8 70 - 8.7 56 1088 .1
BH19-04 1076.1 91 - Dry 6.9 1069 2
BH19-05 1073.2 122 259 Dry 21.0 Dry 221 1052.2*
BH19-06 10753 12.2 - 61 71 1069.2
BH19.07 | 10749 152 244 Dry 21.0 Dry Dry 1053 9
BH19-11 10739 79 - Dry 57 1068.2
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Based on the groundwater level measurements, the project site appears to have an upper and lower water table.
The upper water table appears to range between elevations of 1065.3 m and 1070.1 m (depths ranging between
5.6 m and 9.3 m below the existing ground surface). The lower water table appears to range between elevations of
1052.2 m and 1053.9 m (depths ranging between 21.0 mand 22.1 m below the existing ground surface). The upper
water table may be perched on top of semi-impermeable to impermeable soils such as the clay soils encountered

at the project site.

The water level in the standpipes may not have been finalized by the time of the last measurement reported above.
Groundwater levels typically fluctuate seasonally (high in late spring and early summer) and due to climatic
conditions. Groundwater levels should be monitored prior to construction and/or during planning stages to reassess
groundwater levels and their potential to impact the future redevelopment.

8.0 PRELIMINARY RECOMMENDATIONS AND CONSIDERATIONS

The following geotechnical recommendations provided in this report are valid for the project details discussed in
Section 2.0 and are preliminary in nature. The recommendations may offer varying options intended to aid in the
development of project concepts and specifications.

It is understood that The City of Calgary (The City) will procced with redeveloping the project site, including but not
limited to land use re-designation, outline plan, deep and shallow utility construction, road construction, and
landscaping. Once the site has been redeveloped by The City, it will be subdivided into individual lots and sold to
respective lot purchasers. A lot-specific geotechnical evaluation should be conducted for each lot by the respective
owner based on the proposed development plan.

Note that geological conditions are innately variable. At the time of preparation of this report, information on the
subsurface stratigraphy was available only at discrete borehole locations. in order to develop preliminary design
recommendations from this information, it is necessary to make some assumptions concerning conditions other
than those present at the borehole locations. The site conditions should be confirmed at specific structure locations
once they are determined to support the detailed design.

8.1 General

Based on the historic photos of the project site, the soils located within the ravines were placed in the 1860s and
have been consolidation for approximately 50 years. In addition to consolidation and compaction, soil behaviour
(i.e., differential settlement, strength) can be affected by soil composition such as inclusions of organics and debris
and can behave differently under load. Fill soils were encountered at the project site to depths ranging from 1.5 m
to 13.7 m. Apart from the areas identified in the 2018 Compaction Records {utility backfill), due to the lack of
compaction records and the presence of organics and miscellaneous debris (wood, paper, plastic, etc.), the fill
materials at the project site are considered uncontrolled fill.

Recommendations regarding the uncontrolled fill are discussed in Section 8.2.
General recommendations for site preparation are discussed further in Section 8.3.
Suitable foundation options for the project site are provided Section 8.4.
Preliminary floor slabs-on-grade recommendations are provided in Section 8.5.

Preliminary frost protection measures are presented in Section 8.6.
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it is understood that below-grade structures may be utilized at the project site. Preliminary recommendations for
below-grade structures are discussed in Section 8.6.

A preliminary slope stability assessment of the existing siopes located on the north, east, and southeast sides of
the project site was conducted as part of this evaluation to determine potential impacts the slope stability may have
on the future development (i.e., development setback) and is presented in Section 9.0.

8.2 Uncontrolled Fill

Uncontrolled fill soils were generally encountered up to depths varying from 1.5 m to 3.0 m across the project site.
The deepest fills were located near Boreholes BH19-01, BH19-03, BH19-05, and BH19-11 with fill depths up to
9.1m, 7.6 m, 52 m, and 13.7 m, respectively. The deep fills were located near previously backfilled ravines and
the extents of the uncontrolled fill were estimated and are presented on Figure 3. Note that the lateral extent of the
uncontrolied fill was not determined as part of this evaluation and the fill may vary in depth in areas surrounding the
boreholes and areas shown on Figure 3.

It is recommended that all uncontrolled fill soils be removed and replaced with general engineered fill if any
structures/buildings are to be placed in uncontrolled fill areas.

Complete removal of uncontrolled fills may not be economically feasible. Precautions should be taken for any
developments located in areas where uncontrolled fills are not removed, discussed below.

« The uncontrolledfill soils encountered at the project site are not considered suitable to support shallow or deep
foundations. Any developments located over uncontrolied fills should utilize a deep foundation system and
should be founded in native soils below the uncontrolled fills (discussed further in Section 8.4).

= The uncontrolled fills are not considered suitable to support floor slabs-on-grade. Structural slabs should be
utitized for any developments located in areas with uncontrolled fills (discussed further in Section 8.5).

» The uncontrolled fill soils contained trace organics, which may affect the consolidation and the behavior of the
soil under load (i.e, settlement). In addition, organics may also produce methane. An environmentai
assessment of the project site was conducted by Tetra Tech to evaluate the requirements for methane
management and those findings are presented under separate cover. Refer to the environmental assessment
report for recommendations regarding methane risk management and mitigation.

8.3 Site Preparation

The following provides preliminary site preparation recommendations for planning purposes only. These
recommendations may require revision and should be reviewed when the project details or proposed grading plans
become available.

The project site should be stripped of deleterious soils including topsoil, organicsivegetation, uncontrolied fill, and
any soft or loose soils.

As discussed in Section 8.2, complete removal of uncontrolled fills may not be economically feasible, particularly
the uncontrolled fills located in the backfilled ravine. Removal of these soils may be required depending on the
proposed development and should be assessed once the development plans are finalized.

Following initial site stripping of deleterious soils, the areas identified for fill placement should be proof-rolled
(discussed in Section 8.3.1) to identify soft areas. Any soft areas should be over-excavated and backfilled to a
minimum 98% standard proctor maximum dry density (SPMDD) using general engineered fill as defined in the
construction guidelines provided in Appendix D.
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Should greater than 2.0 m of general engineered fill be required to restore or establish the required subgrade
elevation for the proposed structure, then post-construction slab seftiements (consolidation settlements) should be
anticipated. The amournt of the anticipated settlement may be provided after conducting a deep fill study as an
additional scope of work, if requested

Prior to the placement of deep fills, all existing natural and excavation cutslopes shall be graded to a maximum of
5H:1V. If cutslopes steeper than 5H:1V are to remain, it is recommended that benching of sideslopes of the native
soils be performed prior to fill placement.

All fill required for the project to raise the subgrade elevation should meet the requirements as defined in “Backfill
Materials and Compaction” in Appendix D. General engineered fill should be placed in lifts not exceeding 150 mm
in compacted thickness and a density of 98% SPMDD, and should be moisture conditioned between optimum to
3% above the optimum moisture contert (OMC) for fine-grained soils and between 3% below to 3% above OMC
for coarse-grained soils. If required, structural fill should be placed in lifts not exceeding 150 mm in compacted
thickness at a density of 98% SPMDD.

Full-time monitoring and compaction testing should be provided during any fill placement to ensure suitable
subgrade conditions are prepared. Qualified persons, independent of the contractor, should complete this
monitoring.

8.3.1 Proof-Rolling

These guidelines are intended to present standards of good practice and are not intended to represent detailed
specifications for the construction.

Proof-roiling is a method of detecting soft areas in an 'as-excavated® subgrade for fill placerment, foundations, or
detecting non-uniformity of compacted fill. The intent is to detect soft areas or areas of low shear strength not
otherwise revealed by means of testholes, density testing, or visual examination of the site surface and to check
that any fill placed or subgrade meets the necessary design strength requirements. Proof-rolling should be observed
by qualified geotechnical personnel.

Proof-rolling is generally accomplished by the use of a heavy (15 to 60 tonne) rubber-tired roller having four wheels
abreast on independent axles with high-contact wheel pressures (inflation pressures ranging from 550 kPa [80 psi]
up to 1030 kPa [150 psi)).

A heavily-loaded tandem axle gravel truck may be used in lieu of the equipment described in the paragraph above.
The truck should be loaded to approximately 10 tonnes per axle and a minimum tire pressure of 550 kPa (80 psi).

Ground speed should be maximum 8 knmvhr, whereas the recommended speed is 4 km/hr.

The recommended procedure is two complete coverages with the proof-rolling equipment in one direction and a
second series of two coverages made at right angles to the first series; one ‘coverage’ means that every point of
the proof-rolled surface has been subjected to the tire pressure of a loaded wheel. Less rigorous procedures may
be acceptable under certain conditions subject to the approval of an engineer.

Any areas of soft, rutted, or displaced materials detected should either be recompacted with additional fill or the
existing material removed and replaced with general engineered fill, or properly moisture conditioned as necessary.

The surface of the grade under the action of the proof-roller should be observed, noting visible deflection and
rebound of the surface, formation of a crack pattern in the compacted surface, or shear failure in the surface of
granular soils as ridging between wheel tracks.
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If any part of an area indicates significantly more distress than other parts, the cause should be investigated by, for
example, shallow auger holes.

In the case of granular subgrades, distress wili generally consist of either compression due to insufficient
compaction or shearing under the tires. in the first case, rolling should be continued until no further compression
occurs. In the second case, the tire pressure should be reduced to a point where the subgrade can carry the load
without significant deflection and subsequently gradually increased to its specified pressure as the subgrade
increases in shear strength under this compaction.

84 Foundations
8.4.1 General

The uncontrolled fill soils at the project site are not considered suitable to support shallow or deep foundations. All
foundation systems should be founded in native soil or engineered fill.

Any foundation loads placed in proximity of the north property line (refer to Section 9.0 for development setback
guidelines) should be evaluated with a siope stability assessment to ensure surcharge and/or structural loads do
not compromise the global siope stability of the north siope and meet the required global siope stability factor of
safety, per The City guidelines.

Preliminary foundation recommendations for shallow and deep foundation systems are provided in the following
subsections.

8.4.2 Shallow Foundations

A shallow foundation system, consisting of spread footings and strip footings founded on engineered fill or the native
very stiff to hard clay till, is considered suitable to support light to moderately-loaded structures (e.g., wood-framed
buildings).

The preliminary ultimate bearing resistance on the engineered fill or native stiff clay till may be taken in the range
of 250 kPa to 350 kPa (i.e., factored bearing resistance of 125 kPa to 175 kPa). The bearing resistance parameters
should be confirmed or updated during a lot-specific geotechnical evaluation by the respective land owner.

Footings should be placed on a single material type to minimize the potential for post-construction settiement of
foundation elements (differential and consolidation settlement).

Footing excavations should be protected from freezing temperatures, the ingress of free water, disturbance by
construction traffic, and excessive drying. Groundwater was measured at a depth of 5.6 m below the existing ground
surface and may fluctuate such that groundwater seepage may be encountered during footing exactions.

Exposed bearing surfaces should be protected with a mud slab if groundwater seepage is encountered.
Recommendations for minimum depth of cover for footings for frost consideration are presented in Section 8.7.
Design and construction of the shallow foundations should comply with the relevant Building Code requirements.

8.4.3 Bored Cast-in-Place Piles

A deep foundation system consisting of bored cast-in-place piles founded in the native stiff to very stiff clay/silt till
may be considered for moderately to heavily-loaded structures (e.g., concrete-framed buildings or high-rise
buildings).

11
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In areas where uncontrolled fills are located, deep foundations may be considered; however, deep foundations
must be founded below the uncorntrolled fill and must be designed adequately to support the structural loads. Shaft
and/or end-bearing resistances should not be considered for uncontrolled fills.

Sand and silt layers may be encountered during piling operations and are typically prone to sloughing, particularly
if groundwater seepage is encountered, and may cause challenges during instaliation. Medium-plastic clays may
also be encountered, presenting challenges for loading and settlement.

Foundations founded in the bedrock may also be considered; however, bedrock was encountered approximately
30 m below the existing ground surface and it may not be economically feasible to install pile foundations to these

depths.

Groundwater seepage was encountered at depths of 5.6 m (upper water table) and 21.0 m (lower water table)
below the existing ground surface and will likely be encountered during pile installation. Casing, dewatering, and/or
pumping may be required during pile installation.

Design recommendations, including geotechnical design parameters, for deep foundations should be based on
site-specific geotechnical evaluations for individual structures. The geotechnical evaluation should be completed by
the lot owner based on the respective development plan.

8.4.4 Foundation Settlements

Calculations of the foundation settlement should be undertaken during the lot-specific geotechnical evaluation by
the respective ot owner.

Differential settiements, rather than total settlements, are usually the governing factor in structural and architectural
design. For pad footings, the degree of settlement is directly dependent on the quality of construction and adherence
to the recommendations of this report.

8.5 Floor Slabs-on-Grade

Uncontrolled fill soils are not considered suitable for floor slabs-on-grade. Structural slabs should be utilized for any
developments located above areas with uncontrolied fill.

Slab-on-grade construction is considered feasible for native site soils provided the following precautions are
undertaken:

» Any unsuitable soils (topsoil, uncontrolled fill soil, or soils containing organics, softiwet or otherwise disturbed
portions of the native soils) encountered in slab-on-grade areas should be completely removed. The exposed
slab subgrade should be proof-rolled and any soft, loose, or otherwise disturbed areas detected should be
over-excavated and replaced with general engineered fill.

= Should greater than 2.0 m of general engineered fill be required to restore the slab subgrade elevation, then
post-construction slab settiements (consolidation settlements) should be anticipated and assessed with a deep
fills study.

- Consolidation time lag may be required for deep fill areas and should be accounted for in construction
scheduling. Settlement monitoring is recommended to track consolidation.

A structurally supported floor slab may be considered as an alternative to a slab-on-grade if slab movement or
differential movement between the slab and adjacent walls or foundations cannot be tolerated.

12

FAT T eropnet of B2 0 RMIGHE HIGE - Dremnr @ seme, D 3 Se it dhd e ST Va0 @




PRELIMINARY GEOTECHNICAL EVALUATION — REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE: 704-ENG.CGEO036339-01 | FEBRUARY 2020 | ISSUED FOR USE: ISC CONFIDENTIAL - REVISION 1

T ey e T m P——— L e ———— et ) VAT TITRAT §7 T AR P T W e @ wom i€ e e PP . . NN e ee———————————— L

g6 Frost Protection

For protection against frost action, perimeter footings in heated structures should be extended to such depths as to
provide a minimum soil cover of 1.4 m. Isolated or exterior footings in unheated structures should have a minimum
soil cover of 2.1 m uniess provided with equivalent insulation.

Grade beams should be provided with the same soil cover as for footings. Grade beams that do not have adequate
soil cover for frost protection should have a minimum of 100 mm void space on the underside of the grade beam to
reduce the risk of interaction with the underlying soil.

Pipes buried with less than 2.1 m of soil caover should be protected with insulation to avoid damage or breakage as
a result of frost action.

8.7 Wall Pressures and Perimeter Drainage for Below-Grade Structures

Basement walls should be designed to resist lateral earth pressures in the at-rest condition If foundation perimeter
drainage is not provided, allowances should be made for hydrostatic pressures.

It is recommended that a permanent foundation perimeter drainage system be provided for structures with
basements to accommodate seasonal fluctuations of groundwater levels and, if any, post-development groundwater
level changes.

8.8 Construction Excavations

The consistencies of the soils encountered at the site are such that conventional hydraulic excavators should be
able to remove these materials.

Groundwater was encountered at depths as shallow as 5.6 m below the existing ground surface. The soils at the
project site that are below or within 1.0 m of the groundwater table are expected to be sensitive to construction
disturbance and may slough when exposed to construction traffic or vibratory compaction. Remote excavation
techniques would be utilized if excavations are anticipated to be within 1.0 m of the groundwater table.

it is anticipated that sioping of excavation sides will be feasible to provide short-term stability. It is recommended
that sideslopes be trimmed to 1.5H:1V for temporary excavations in the stiff to very stiff native clay/sitt till soils up a
depth of 3.0 m. If sloping of excavation sidewalls is not feasible (due to space limitations) or if excavations deeper
than 3.0 m are anticipated, shoring may be required and these situations should be reviewed on an individual basis.
Occupational Health and Safety standards must be adhered to.

If groundwater seepage is encountered, excavation sideslopes should be reviewed and dewatering may be
required. Construction dewatering recommendations are presented in Section 8.9.

8.9 Construction Dewatering

Based on the groundwater levels measured in the standpipes to date, groundwater seepage is not expected to be
encountered during shallow excavation (less than 3.0 m) as groundwater was encountered at a depth of 5.6 m
below the existing ground surface.

Groundwater seepage may be encountered above the measured groundwater levels if the excavation intercepts a
perched water zone or if excavations are anticipated to be greater than 3.0 m.

13

T Tedecclaprmet O M A LINE HINC - FIevnar e TORE e 25 2 oak X (5 alian i gl @



o

PRELIMINARY GEOTECHNICAL EVALUATION —~ REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE: 704-ENG.CGEC03639-01 | FEBRUARY 2020 | ISSUED FOR USE: ISC CONFIDENTIAL — REVISION 1

A system of ditches leading to sumps equipped with pumps may be used to dewater excavations depending on the
rate of seepage if groundwater is encountered. If vigorous seepage is encountered, dewatering the soil in advance
of the excavation may be necessary for excavation stabilty and seepage control.

8.10 Site Grading and Drainage

It is recommended that final site grading be provided to direct water to areas remote from any proposed structures.
Minimum landscape gradients of 1.5% are recommended to reduce the risk of runoff ponding in localized areas.

Parking lots or landscaping within a zone of approximately 2.0 m laterally from the exterior perimeter of any structure
should be graded to drain away from the structures at a minimum gradient of 2%.

Downspouts should be positively directed away from buildings or, if local regulations permit, directed into the storm
drain system. Downspouts should not be directed into the foundation perimeter drains, if utilized, or towards any
slope areas.

8.11  Buried Utilities

Underground utilities installed in the native soils at the project site may be designed according to conventional utility
line design with no special precautionary measures necessary. However, where utilities are to be installed in fill
soils, some precaution may be required. For Wilities installed in fill scils, provisions should be made to protect buried
utilities from potential damage due to potential future differential settlement.

Setvice connections to buildings should be designed to permit some relative vertical movement.

8.12 Backfill Materials and Compaction

The existing site soils comprising native clay till are considered suitable for use as general engineered fill, providing
the materials are free of organics, cobbles, and boulders.

The existing topsoil and organic soils should be recovered for landscape fill. Soils containing organics or comprising
blended organic soils may be considered for use as backfill provided special precautions are taken, discussed
further in Section 8.13.

Any imported fill materials should be free of miscellaneous debris, organics, cobbles, and boulders.

Backfill comprising silty clay soils to a tesser extent should be considered frost-susceptible and shoutd not be used
in areas where it may become frozen and where frost heaving would be unacceptable.

The existing site soils tc be used for backfilling may require moisture conditioning for proper compaction. Backfill
soils should be uniformly conditioned to a suitable moisture content (wetting or drying the fill as necessary) prior to
compaction.

8.13  Backfill Materials Containing Organics and Blending Recommendations

Per the Federal Highway Administration (FHWA) Technical Report (Report No. FHWA/IN/JTRP-2008/2) entitled
Classification of Organic Soils, dated September 2009 (herein referred to as the FHWA Organic Soils Report), soils
with organic content less than 3% would be considered mineral soils and the presence of organics would not
significantly change the soil’s properties.

Backfill materials containing organics and/or using organic soils blended with cleanr fill soils may be considered for
use as engineered backfill, provided the following recommendations are followed.
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= Any soils containing organics must not exceed 3% organic content or contain cobbles and/or boulders.

»  Soils containing organics and blended fill soils must not exceed 3% organic content and must meet the atterberg
limit classification for inorganic fine-grained soils, per the Modified Unified Soil Classification (i.e., ML, MH, CL,
CL, or CH).

= Soils with organic contents greater than 10% should not be considered for blending and should be reserved for
landscape fill.

=  Strict quality control measures and testing should be implemented during construction for any soils that are
blended with organic soils. Blending operations should ensure that fill soils are uniformly mixed prior to
placement.

= Soils containing organics or blended fill soils should be tested for organic content and atterberg limits after
blending and must comply to the above-mentioned specifications. The number of tests should be determined
based on the volume of blended fill. No pockets, seams, or layers of organics should be present within the fill
during or after placement.

« Per the FHWA Qrganic Soils Report, it is recommended that the dry combustion test method (LECO Analysis)
is used to determine organic content in soils. Blended soils should be screened and tested after blending.

» Note that soils containing organics may generate methane. Fill soils with organics and blended sails should be
evaluated by an environmental specialist to review potential methane generation and the need for methane
mitigation.

= Soils that contain organics may experience loss of strength, increased compressibility, and differential
settiement and should be considered in the planning and development stages of the project, discussed further
in Section 8.13.1.

8.13.1 Risks Associated with Backfill Containing Organics

The engineering properties of backfill materials will be affected by organics including compaction behavior, strength,
permeability, and compressibility. Based on the FHWA Organics Report, the following changes in soil engineering
properties should be anticipated for sails containing up to 3% organics:

= AS5-10% decrease in maximum dry density and a 3-5% increase in optimum moisture.
= A 5-10% decrease in unconfined compressive strength.

= Anincrease in permeability and compressibility, which can lead to more consolidatior/settlement. These values
can vary significantly and depend on the type and state of organics present.
/

The geotechnical properties, mentioned above, of backfill materials will be a{Tected by the amount of organics, type
of organics, and state of organics (i.e., degree of decomposition). These considerations should be carefully
assessed during the planning and development stages for projects that intend to use organic backfill material.

8.14 Concrete Type

Four tests were conducted to determine the water-soluble sulphate content of soil samples recovered from this site.
The tests indicated sulphate concentrations of 0.05%, 0.06%, 0.06%, and 0.11% in Boreholes BH19-02, BH19-04,
BH19-06, and BH-11, respectively. These results indicate the potential degree of a sulphate attack on the concrete
as “negligible” for the clay till, and “negligible” to “moderate” for the ctay fill. Accordingly, sulphate-resistant concrete,
meeting the requirements of Canadian Standards Association (CSA) A23.1-14 exposure Class S-3, is
recommended where in contact with site soils.
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A more stringent exposure classification may be required due to structural requirements or other exposure
considerations (CSA A23.1-14, Table 1). Should any imported fill be placed in contact with concrete, that fill should
also be tested for water-soluble sulphate content and the above recommendations should be re-evaluated.

9.0 PRELIMINARY SLOPE STABILITY ASSESSMENT

9.1 General

Preliminary slope stability analyses of the existing slopes located to the north, east, and southeast of the project
site were carried oLt to establish a preliminary development setback from the property line for conceptual planning
of the project site. These slope stability assessments were conducted in accordance with The City's guidelines for
developments located along siopes (i.e., global slope stability factor of safety of 1.5 or greater).

As part of the preliminary slope stability assessment, a Tetra Tech representative conducted a site visit of the
existing north slope at the project site on April 24, 2019, to visually observe the existing slope and to identify any
potential slope stability issues. A summary of the site observations is provided in Section 9.2,

9.2 Site Reconnaissance

Photographs of the existing slope, designated as Photos 1 through 10, are presented in the Photo Appendix, and
the approximate locations of where the photos were taken are presented on Figure 3.

A summary of site observations made during the site visit is provided below:

= The existing slope is approximately 30 m in height and has variable surface gradients raging from 2H:1V to
4H:1V with benches scattered through the slope, as shown in Photo 1 and Photo 10. Several steeper, smaller
slopes with gradients less than 3H:1V were noted, as shown in Photo 6 and Photo 8. The topography (elevation
contours) of the project site is presented on Figure 2.

» Several manhole covers were noted along the face of the slope (see Photo 1 for an example) and indicate that
utilities might be present in the existing slope. Slope disturbance and regraded slopes may also be present as
result of the manholes.

*  Anumber of trees were noted in the central portion of the north slope and to the north of the project site, as shown
in Photo 6. In general, more vegetation/shrubbery and bushes were located in the east portion of the slope.

= Some localized slumping/tension cracks and erosions were noted along the face of the slope, as shown in
Photos 4, 5, 7, 8, and 9 (refer to Figure 3 for approximate locations).

9.3 Slope Stability Analysis and Resuits

A site-specific slope stability analysis was carried out on three representative cross-sections, designated as
Cross-Sections A-A’, B-B', and C-C’, using the software program GeoStudio 2018 (SLOPE/W). The cross-sections
were based on site topography provided by The City (LIDAR file entitled DEM_2018 Midfield_Park_Area). The
cross-section locations were setected to represent the steepest portions of the existing north slope. The site
topography is presented on Figure 2 and the cross-section locations are presented on Figure 3.

The slopes located along the southeast corner of the project site were reviewed internally as part of the preliminary
slope stability analysis. Theses slopes were determined to provide an adequate factor of safety (i.e., global factor
of safety greater than 1.5).
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The soil parameters utilized for the global stability analyses are summarized in Table 3 and were based on the
subsurface information collected during the fieldwork program (i.e., based on boreholes drilled at the crest of the
slope only within the project boundary), and Tetra Tech's experience with similar soil types.

In addition, a back-analysis of the 1998 slope failure was conducted to cross reference the soil parameters utilized
in this assessment. The slope cross-section was based on the 1939 Slope Stability Evaluation completed by Geo
Engineering. The back-analysis results are presented as part of this slope stability assessmert.

Although boreholes were not drilled at/near the toe of the slope at this stage, subsurface conditions encountered in
the boreholes drilled at the crest of the slope were extrapolated for the toe area in the current slope stability
assessment.

Table 3: Soil Parameters

Soil Type Unit Weisght Cohesion Friction Angle Porewater c10eﬁ'|cient

(kN/m”) (kPa) (Degrees) (ru)
Clay Filt 19 05 25 01
Clay 185 0 15 0.1
Clay Till 19.5 20 27 0.1
Silt 20 0 20 0.1
Bedrock 30 10 45 0.0

Note: ' r, reflects an assumed porewater pressure as a fraction of the overburden stress and was only applied to soil layers located above

the piezometric line.

A piezometric line (groundwater table) was incorporated in the analyses based on the highest measured
grounawater levels and adjusted for seasonal fluctuations (raised 0.25 m) per The City's 2011 Stormwater
Management & Design Manual (Figure 3-20) for groundwater adjustments.

The porewater coefficient (ru) is defined as the “ratio of excess pore pressure to the total stress,” and was modelled
in the soil layers located above the piezometric line to simulate porewater pressure that may be present.

As the project details regarding the future development (i.e., building details including loads, depths of foundations,
and locations) are unknown at this time, the slope stability assessments were conducted under the following two
cases of surcharge loads to establish a setback line for conceptual planning purposes.

= Case 1. A uniform surcharge load of up to 100 kPa was applied at a depth of 1.4 m below the ground surface
within the property boundaries to simulate potential light foundation lcads/lightly-loaded buildings (e.g., one to
two-storey wood frame structures with zero to one level below grade).

« Case 2: A uniform surcharge load of 200 kPa was applied at a depth of 1.4 m below the ground surface within
the property boundaries to simulate potential heavy foundation loads (e.g. high-rise concrete building structures
with two to three levels below grade).

Note that loads/structures placed at deeper depths (i.e., below-grade structures between one and three levels below
grade) and/or deep foundation systems will improve the overall giobal siope stability. The analysis was conducted
by placing loads at/near the surface to simulate a worst-case scenario.

A site visit was also conducted for the existing north slope to assess the existing slope conditions and to identify
any potential slope stability issues. A description and notes from the site visit are presented in Section 9.2.
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In order to establish the setback line for the surcharge loads, the analyses were completed in an iterative process
starting with surcharge loads placed up to the property line and shifted back as necessary until the minimum factor
of safety was achieved.

The results of the back-analysis and prefiminary slope stability assessment are presented in Table 4.

Table 4: Slope Stability Results

Minimum Setback

) Slope / Surcharge Load Factor of Distance from North Reference
Cross-Section Condition Safety Property Line' Figure
{m)
Back Analysis 1999 mid-slope faifure 1.0 n/a Figure 4

Up to 100 kPa ata depth of 1.4 m

. below the existing ground surface >13 25 )
Cross-Section A-A’ Figure 5
200 kPa at a depth of 1.4 m below >15 40

the existing ground surface
Up to 100 kPa at a depth of 1.4 m

) below the existing ground surface 13 30 .
Cross-Section B-B' Figure 6
200 kPa at a depth of 1.4 m below >15 55

the existing ground surface
Up to 100 kPa ata depthof 1.4 m
. >15 30
. below the existing ground surface ,
Cross-Section C-C' Figure 7
200 kPa at a depth of 1.4 m below >15 55
the existing ground surface ’
Note: ! Development setback lines were rounded to the nearest 1 m interval to account for any potential variations in soil conditions that

may be encountered.

The minimum setback distance to maintain a2 global slope stability factor of safety of 1.5 is dependent on the
surcharge load and location in relation to the existing slope. The development setback line with respect to surcharge
loads and location is presented on Figure 8.

9.4 Discussion and Recommendations

The results of this preliminary slope stability assessment should only be used for conceptual planning purposes
and are based on limited subsurface information available from the boreholes drilled at the crest of the slope only
and the loading conditions as discussed in Section 9.3. The slope stability should be reassessed once development
details (such as foundation type, loads, elevations, locations, etc.) are finalized.

+ For conceptual planning purposes, the following recommendations are provided to maintain a global slope
stability factor of safety of 1.5 or greater. Given that the current preliminary slope stability assessment has been
undertaken based on limited subsurface information obtained from the boreholes drilled at the crest of the slope
only, it is recommended that an additional subsurface investigation program be undertaken at/near the toe of
the slope to confirm the subsurface conditions. The current analyses will need to be updated/revised if the
actual subsurface conditions at/near the toe of the slope vary from those assumed in the current analyses.

Given that the subject slope has experienced instabilities in the past, it is recommended that monitoring
instruments (such as slope inclinometers, survey monuments, etc.) be installed to monitor future slope

movements, if any.
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» The recommended development setback distance shown on Figure 8 should be used for conceptual planning
purposes only. Detailed, development-specific slope stability for each of the proposed structures should be
conducted once further details become available. Depending on the development details and additional
subsurface information, a revision/update of the current setback distances may be required.

« Based on the site observations, some signs of siope instability (i.e., slumping and tension cracks) were noted
in localized areas along the face of the slope (refer to the Photo Appendix and Figure 3). The perched
groundwater table may contribute to the tension cracks/slumping noted in the mid slope; however, no
groundwater seepage was noted at the time of the site visit.

These areas should be further investigated for slope stability and monitored on a regular basis. It is
recommended that these areas are repaired as slumping and tension cracks may retrogress and potentially lead
to additional slope movements/failure and/or reduce the overall slope factor of safety. If additional tension cracks,
slumping, and/or siope movement are noted, the slope stability presented in this report should be reassessed.

« Future structures with basements, if any, shouid be installed with a foundation perimeter drainage system to
control the rise in the soil's porewater pressure and to maintain the slope stability.

« To maintain or improve the stability of the existing slope, permanent surface and subsurface drainage systems
should be designed for the proposed development to minimize the impact on the existing groundwater table
and to minimize the potential for the iong-term development of 'new’ perched water tables. Drainage system
outlets or downspouts should not be diverted towards the slope. Surface water runoff should be directed away
from the slope.

= Shrubs/rees typically provide additional slope stability. It is generally recommended to keep slopes vegetated,
unless grades are further flattened and/or reinforced.

= Infiltration, utility leakage (i.e., existing utilities), and surface water can reduce the stability of the existing siope.
It is recommended that surface water at the project site be properly managed to prevent ponding and infiltration
near the existing slope.

= Shallow slumps on relatively steep slopes (steeper than approximately 4H:1V) may occur if seepage from or
parallei to the slopes occurs due to heavy precipitation or due to the presence of uncontrolled fill or other factors.
These shallow slumps are not expected to impact the developed areas but may trigger retrogressive slumping,
which may require repair.

= Waterbodies shouid not be constructed at the project site without the approval of a geotechnical engineer and
confirmation of the slope stability assessment considering such waterbodies.
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Figue1  SiteLocationPian .
Figure 2 Borehole Location Plan

Figure 3 Cross-Section and Uncontrolled Fill Plan

Figure 4 1998 Slope Failure Back-Analysis

Figure § Cross-Section A-A’

Figure 6 Cross-Section B-B’

Figure 7 Cross-Section C-C'

Figure 8 Development Setback Line
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PRELIMINARY GEOTECHNICAL EVALUATION — REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE. 704-ENG.CGEO03638-01 | FEBRUARY 2020 | ISSUED FOR USE: 1SC CONFIDENTIAL - REVISION 1

PHOTOGRAPHS

Pﬁhoto“!'
Photo 2
Photo 3
Photo 4
Photo S
Photo 6
Photo 7
Photo 8
Photo ©
Photo 10

Looking East, General Slope and Existing Ma‘nh.ole Cover

Looking Southeast, Natural Slope with Existing Trees
Looking Southeast, Existing Slope

Looking Southwest, Shallow Slumping

Looking Southwest, Slumping

Looking West, Existing Trees and Slope Gradient
Looking Southeast, Shatlow Slumping/Tension Crack
Looking Sottheast, Erosion along Face of Slope
Looking South, Shallow Stumping

Looking West, Existing Slope and Vegetation




PHOTO APPENDIX

FILE ENG CGEOO3A33-01 [FEBRUARY Z020 | ISSUED FOR LISEISC PROTECTED — REVISION 1

Photo 1:  Looking east
General slope and existing
manhole cover.

Photo 2:  Looking southeast
Natural slope with existing
trees.
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PHOTD APPENTIX
FLE BN EEAR JARY QOO ISSUED FOR LUAF ST PROTECTED — RIVISION

Photo 3:  Looking southeast
Existing slope

Photo 4:  Looking southwest
Shallowing slumping
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ENG CGEON2636.-01 [FERRUARY 2020 [ ISSUED FOR USE1SC PROTECTED — REVISION 1

Photo 5: Looking southwest
Slumping

Photo 6: Looking west
Existing trees and siope gradient
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PHOTO ASPENDIX
ISC PROTECTED — REVISION Y

{{EERRUARY 220 [ISSUED FOR |

Photo7: Looking southeast
Shallow slumpingftension
crack

Photo 8:  Looking southeast
Erosion along face of siope
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PHROTO APPENDIX
» FOR LISEISC PROTECTED — REVISION 1

Photo 9:  Looking south
Shaliow slumping

Photo 10: Looking west
Existing slope and vegetation

un

@ TETRA TECH



o

PRELIMINARY GEQTECHNICAL EVALUATION — REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE: 704-ENG.CGEO03639-01 | FEBRUARY 2020 | ISSUED FOR USE: ISC CONFIDENTIAL ~ REVISION 1

APPENDIX A

2018 COMPACTION TEST RESULTS




TECHNICAL TESTING M&B , 11551 - 42 Srrest SE, Catcary, AB T2Z 4K4
M&B SERVICES LTD. 25,‘: Orrice: 403-243-9733 Fax; 403-243-9736
Est. 1993 - Eman: office@mbtechtesting.com

1993-2018

July 23,2018
Project No. 18-06-0035

WILCO CONTRACTORS SOUTHWEST INC.
4700 - 110 Avenue S.E.

Calgary. AB

T2C2T8

ATTENTION: MR. MICHAEL HEGARTY

RE:  MIDFIELD MOBILE HOME PARK

COMPACTION & CONCRETE TESTING & INSPECTION - JUNE 2018
Dear Sir,
Please find enclosed compaction test reports for the above listed project. As indicated from the
density testing conducted. the materials placed agrees with project requirements with the exception of
tests # 1 to 4 (June 21, 2018) where the compaction levels are below the minimum requirements of
98 %a.
It you have any questions, or require any additional information. please contact this office.

Respectfully submitted,

M & B TECHNICAL TESTING SERVICES LTD.

Mike O Connor. P.Tech.(Eng.)

CCil




TECHNICAL TESTING
SERVICES LTD.

M&B

11551 - 42 Sweer SE. Caaarv. AB T2Z 4K4
OsFice: 403-243-9733 Fax: 403-243-9736

1903-2018

Project: Midfield Mobile Home Park M&B Project #: 18-06-005
054 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3
SUMMARY Of FIELD DENS'TY TESTS Troxes 3430. SN, 39534, Calibrated 02-02-2017 hy Troxler Canada Wesl Inc.
Date | Test Location Elev. | Soil [Dry Unit| Water ProctofProctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Wate} Level
T.0SG. (kg/m3) | (%) #_ | (kg/m’)|(%) (%)
Lots 171 to 172 Removzl of Water & Sanitary Line
Jun 2] Silty
am |* 1 | 15 mNofSendofLot#l7] -1.5 Clay 1785 13.7 101 1865 | 13.8}* 957
Silty
* 2 | 15 mSofNendofLot#l72 -1.5 Clay 1780 13.4 101 1865 | 13.8]* 954
Jun 2] Silty
pm_[* 3 | 20 mNofSendoflLot#17] -1.0 Clay 1786 13.4 101 1865 | 13.8]* 958
Silty
m S of N end of Lot 4172 -1.0 | Clay 1779 13.4 | 101 1865 | 13.8|* 954

have it tested at a at a later date.

Lots 171 to 172

Removal of Water & Sanitary Line

Jun 22 Silty
am |* 5 ] 10 mNofSendofLot#17] -0.5 | Clay 1780 13.5 ] 101 f 1865 | 13.8(* 954
Silty
6 | 10 mSofNendof Lot #172 -0.5 Clay 1860 13.8 101 1893 [ 13.8 98.3
Silty
* 7 Retest of test # § -0.5 | Clay 1830 13.7 { 101 | 1865 {138 98.1
* Test # 7 represents retest of test # 5 after further compaction effort was applied.
Jun 22
pm Scheduled PM testing cancelled due to rain
Jun 23 Scheduled testing cancetled due 1o rain
W of Lot 130 Removal of Water & Sanitary Line
Jun 25 Silty
pm |* 8 | 25 25m Wof E side of Lot #130 -1.5 | Clay 1730 * 176 § 101 | 1865 |13.8]* 928
Silty
* 9 Retest of test # 1 -1.5 Clay 1780 |* 17.8 101 1865 | 13.8{* 954

notified and will rework the area at a later date.

* Test # 8 & 9 does not meet the minimum compaction and moisture requirements. The backfill matial is wet. The contractor was

W of Lot 170, W of Lot 62, E of Lot 141, Lot 140 to 130

Removal of Water & Sanitary Line

* 4 | 20
* Test # | to 4 does not meet the minimum compaction requirements. The contractor was notified and will rework the area and
|

Jun 26 Silty
am 10 | 15 m E of W side of Lot #140 -20 | Chy 1890 10.2 [ 101 1893 |13.2 99.8
11 { 35 m E of W side of Lot #140 -2.0 E‘I:: 1860 13.4 101 1893 113.2 98.3
12 § 55 mE of W side of Lot #140 -2.0 (S?]l]z:: 1875 13.7 { 101 | 1893 [13.2 99.0
* 13 Retest of test # 8 & 9 (Jun 25) -2.0 ?Ig: 1870 13.8 101 1893 | 13.2 98.8

compacted..

* Test # 13 represents retest of test # 8 & 9 (June 25) afier the wet soil was removed and mixed with drier soil, reworked and
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M&

Project:

Job #:

Client:

Contractor:

SUMMARY of FIELD DENSITY TESTS

TECHNICAL TESTING
SERVICES LTD.

Esl. 1993
Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

25

“w
-
-
~

1993-2018

11551 - 42 SrerT SE. Cawcany, AB T2Z 4Ka
Oreice: 403-243-9733 Fax: 403-2439736

M&B Project #: 18-06-005

Minimum Specified Compaction: 88%

Moisture Content: Optimum +/- 3

Troxler 3430, S.N 39134, Calibrated 02-02-2017 by Troxker Canada West lnc

Date | Test Location Elev. | Soil |Dry Unit| Water ProctojProctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content [Samplq Density| Wate Level
T.OS.G. (kgm3) | (%) # |(kg/m')|(%) (%)
Jun 26 Silty
pm 14 ] 12 m WofE sideof Lot 170 -0.5 Clay 1838 14.2 | 101 1865 | 13.8 98.6
Silty
151 29 m WofE side of Lot 170 -0.5 Clay 1857 136 | 101 1893 [ 13.2 98.1
Siley
16 | 43 mWofEsideofLot 170 -0.5 Clay 1860 13.2 | 101 1893 132 98.3
Silty
17 { 11 m W of E side of Lot 62 -1.5 Clay 1823 14.1 101 1865 ] 13.8 97.7
Silty
18 | 21 m W of E side of Lot 62 -1.5 Clay 1822 14.6 101 1865 | 13.8 97.7
Silty
19 | 33 m W of E side of Lot 62 -1.5 Clay 1848 13.1 101 1865 | 13.8 99.1
Silty
20 | 17 mE of W side of Lot 141 -1.5 Clay 1827 14.3 101 1865 | 13.8 98.0
Silty
21 | 32 mE of Wside of Lot 14} -1.5 Clay 1823 14.3 101 1865 | 13.8 97.7
Silty
22 1 51 mE of W side of Lot 141 -1.5 Clay 1837 139 | 101 1865 | 13.8 98.5
Jun 26 Silty
pm 23 | 18 m WofE side of Lot 170 -0.2 Clay 1849 154 101 1893 1132 97.7
Silty
24 | 41 m W of E side of Lot 170 -0.2 Clay 1857 124 101 1893 ] 132 98.1
Silty
25 | 27 mE of Wside of Lot 141 -1.2 Clay 1868 15.0 { 101 1893 | 13.2 98.7
Silty
26 | 45 mE of Wside of Lot 141 -12 Clay 1818 13.0 { 101 1865 | 13.8 97.5
Silty
27 | 60 m E of W side of Lot 141 -1.2 Clay 1846 13.5 101 1865 | 13.8 99.0
Silty
28 | 82 mE of Wside of Lot 14] -1.2 Clay 1837 146 | 101 1865 {13.8 98.5

W of Lot 62, E of Lot 141, W of Lot 170

Removal of Water & Sanitary Line

Jun 27 Silty
am 29 | 22 m W of E side of Lot 62 -1.5 | Clay 1845 13.1 | 101 | 1865 ]13.8 98.9
Silty
30 | 40 m W of E side of Lot 62 -1.5 | Clay 1829 12.0 | 101 | 1865 { 13.8 98.1
Silty
31 | 68 m W of E side of Lot 62 -1.5 | Clay 1845 12.0 | 101 | 1865 [13.8 98.9
Silty
32 | 45 mE of W side of Lot 141 -1.2 | Ciay 1876 11.9 | 101 | 1893 {13.2 99.1
Silty
33 | 65 mE of Wside of Lot 141 -1.2 Clay 1883 11.5 101 1893 | 132 99.5
Silty
34 | 86 mE of Wside of Lot 141 -1.2 Clay 1868 113 101 1893 | 13.2 98.7
Jun 27 Silty
pm 35 1 17 m WofE side of Lot 62 -1.3 | Clay 1858 137 1 10) 1893 132 98.2

Page 2 of &




M&B

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.

Est. 1993

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237
Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

1993-2018

11551 - 42 SwreeT SE. Caloaav, AB T2Z 4K4
Offict: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture

Content:

Troxler 3430. S.N. 3934, Calibrated 02-02-2017 by Troxler Canada West Inc,

98%

Optimum +/- 3

Date | Test Location Elev. | Soit |Dry Unit] Water Proctod Proctor[Opt. |Compaction|
2018 # (m) | Type Wit. | Content [Sampld Density|Wate| Level
T.0SG. (kg/m3) | (%) | # |(kg/m")|(%) (%)
Silty
36 | 42 m W of E side of Lot 62 -1.3 Clay 1847 14.3 101 1893 | 13.2 97.6
Silty
37 | 70 m W of E side of Lot 62 -1.3 Clay 1845 14,1 101 1893 | 13.2 97.5
Silty
38 | 89 m W of E side of Lot 62 -1.3 Clay 1855 14.6 101 1893 | 13.2 98.0
Silty
39 | 8 m WofE side of Lot 170 -0.5 Clay 1880 11.8 10} 1893 | 13.2 99.3
Silty
40 | 28 m W of E side of Lot 170 -0.5 Clay 1900 13.0 101 1922 [ 12,6 98.9
Silty
41 | 48 m W of E side of Lot 170 -0.5 Clay 1877 13.8 101 1893 | 13.2 99.2
Silty
42 | 38 m W of E side of Lot 141 -1.0 Clay 1900 11.2 101 1922 | 12,6 98.9
Silty
43 | 59 m W of E side of Lot 14) -1.0 Clay 1889 12.6 101 1922 | 12,6 98.3
Silty
44 | 75 m W of E side of Lot 141 -1.0 Clay 1874 11.3 101 1893 | 13.2 99.0
Jun 27 Silty
pin 45| 3 m W of E side of Lot 170 -0.3 Clay 1874 11.7 101 1922 | 12,6 97.5
Silty
46 | 26 m W of E side of Lot 170 -0.3 Clay 1885 12.9 101 1922 | 12,6 98.1
Silty
47 | 47 m W of E side of Lot 170 -0.3 Clay 1890 11 101 1922 | 126 98.3
Silty
48 | 10 mE of W side of Lot 141 -0.7 Clay 1903 13.5 101 1922 1126 99.0
Silty
49 | 35 mE of W side of Lot 14] -0.7 Clay 1859 14.9 101 1893 1 13.2 98.2
Sihy
50 | 65 mE of W side of Lot 141 -0.7 Clay 1866 13.8 101 1893 | 132 98.6
W of Lot 62, E of Lot 141, W of Lot 170 Removal of Water & Sanitary Line
Jun 28 Silty
am 51 | 10 m W of E side of Lot 170 0.0 Clay 1895 11.6 | 101 | 1922 | 126 98.6
Sikty
52 ] 20 m W of E side of Lot 170 0.0 Clay 1900 11.8 101 1922 1126 98.9
Silry
53| S m WofE side of Lot 62 -2.0 Clay 1890 12.2 101 1922 | 12.6 98.3
Silts
54 | 20 m W of E side of Lot 62 -2.0 Clay 1888 124 101 1922 1126 98.2
Sily
55 { 35 m W ofE side of Lot 62 -2.0 Clay 1899 13.0 101 1922 {126 98.8
Silty
56 | S m W of E side of Lot 62 2.0 Clay 1910 134 101 1922 | 126 99.4
Silty
57 1 10 mS.15m Wof E side of Lot 62 -1.1 Clay 1887 13.5 10] 1932 1126 98.2

Page 3 of 6




TECHNICAL TESTING
& SERVICES LTD.
£st. 1993

Project:

Job #:
Client:

Contractor:

SUMMARY of FIELD DENSITY TESTS

Midfield Mobile Home Park

954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

25

1993-2018

YEARS

11551 - 42 Sweer SE, Caunary, AB T2Z 4K4
Orrve: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troaler 3430 SN 19134, Calibrated 02-02-2017 by Troxler Canada West Inc.

Date | Test Location Elev. | Soil |Dry Unit| Water Proctof Proctor{Opt. |Compactio
2018 # (m) | Type Wt. | Content Samplq Density | Wate| Level
1.056. tkgmd)| (%) | # |[(ke/m)(%) | (%)
Silty
58 | 10 mS.30m W of E side of Lot 62 -1.1 Clay 1908 136 | 101 1922 [ 126 99.1
Silty
$9 { 10 mS,45m W of E side of Lot 62 -1.1 Clay 1850 13.7 | 101 1922 126 98.3
Silty
60 | 10 mS,60m W of E side of Lot 62 -1.1 Clay 1915 134 | 101 1922 |12.6 99.6
Jun 28 Silty
pm |* 61 ] 10 mS, 10m W of E side of Lot 62 -0.8 Clay 1800 106 | 101 1922 {12.6/* 937
Silty
* 62| 10 mS, 28m W of E side of Lot 62 -0.8 Clay 1810 11.5 101 1922 | 12.6(* 94.2
Silty
63 | 10 mS,45m W of E side of Lot 62 -0.8 Clay 1900 109 | 101 1922 | 126 98.9
Sifry
* 64 ) 10 mS, 69m W of E side of Lot 62 -0.8 | Clay 1820 12.1 101 1922 | 126]* 947
Silty
* 65 Retest of Test # 61 -0.8 Clay 1890 124 | 101 1922 | 12.6 98.3
Sifty
* 66 Retest of Test # 62 -0.8 Ciay 1895 119 | 10] 1922 1126 98.6
Silty
* 67 Retest of Test # 64 -0.8 Clay 1911 11.7 | 101 1922 | 126 99.4
Silty
68 | 10 m W of E side of Lot 62 -1.8 Clay 1835 124 | 101 1922 1 12.6]* 955
Silty
69 | 30 m W of E side of Lot 62 -1.8 Clay 1844 12.6 | 101 1922 1 126(* 959
Sulty
70 | 50 m W of E side of Lot 62 -1.8 Clay 1920 114 | 101 1952 | 12.6 98.4
Sily
71 | 70 m W of E side of Lot 62 -1.8 Clay 1905 13.0 { 10! 1922 112.6 99.1
Silty
72 1 90 m W of E side of Lot 62 -1.8 Clay 1901 125 | 101 1922 1126 98.9
Sidy
73 | 110 m W of E side of Lot 62 -1.8 Clay 1900 129 | 101 1922 1126 98.9
Silty
* 74 Retest of Test # 68 -1.8 Clay 1903 13.4 101 1922 112.6 99.0
Silty
* 75 Retest of Test # 69 -1.8 Clay 1910 12.6 101 1922 1126 99.4
* Test # 65. 66, 67, 74 & S5 represents retest of test # 61, 62, 64, 68 & 69 after further compaction effort was applied.
Jun 28 Silty
pm {* 76| 15 mE of Wside of Lot 141 -0.5 Clay 1850 124 | 10} 1922 1126)* 963
Salty
* 77| 30 mE of Wside of Lot 141 -0.5 Clay 1844 12.6 101 1922 ] 126{* 959
Siley
78 | 45 mE of W side of Lot 141 -0.5 Clay 1905 13.1 101 1922 | 126 99.]
Silty
79 | 60 mE of Wside of Lot 141 -0.5 Clay 1910 13.3 101 1922 [ 126 994

Page 4 of 6



TECHNICAL TESTING
& SERVICES LTD.
£ 1993

Project:

Job #:

Client:

Contractor:

Midfield Mobile Home Park
854 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

1993-2018

»
ar
-
()

-

11551 - 42 Smrerr SE. Caicanry, AB T2Z 4K4
Orrice: 403-243-9733 Fax: 403-243-9738

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troaler 3430, S.N. 39134, Calibrated 02-02-2017 by Troxler Canada West Inc.

Date | Test Location Elev.| Soil |Dry Unit| Water Proctof Proctor|Opt. [Compaction|

2018 # (m) | Type Wt. | Content [Sampld Density|Wate Level

T.OSG. (kg/m3) | (%) # | (kgm')|(%) (%)
Silty

80 [ 75 m E of W side of Lot 141 -0.5 Clay 1900 13.5 101 1922 [ 12.6 98.9
Silty

* 81 Retest of Test # 76 -0.5 Clay 1896 124 101 1922 | 12.6 98.6
Silty

* 82 Retest of Test # 77 -0.5 Clay 1920 12.7 101 1922 {126 99.9
Silty

* 83| 20 mE of Wside of Lot 141} -0.25 | Clay 1852 11.4 101 1922 [ 12.6{* 964
Sihy

84 | 40 mE of W side of Lot 141 -0.25 | Clay 190] 116 [ 101 1922 {126 98.9
Sihy

85 | 60 mE of Wside of Lot 141 -0.25 | Clay 1905 12.) 10] 1922 | 12.6 99.1
Silty

* 86 | 80 mE of Wside of Lot 141 -0.25 | Clay 1880 12.3 101 1922 112.6|* 978
Silty

* 87 Retest of Test # 83 -0.25 | Clay 1910 12.6 101 1922 | 12.6 99.4
Sihy

* 88 Retest of Test # 86 -0.25 | Clay 1903 12.) 10} 1922 [ 12.6 99.0

* Test# 81, 82, 87 & B8 represents retest of test # 76, 77, 83 & 86 after further compaction effort was applied.

W of Lot 62, E of Lot 118, N of Lot 140

Removal of Water & Sanitary Line

Jun 29 Silty

am 89 | 10 m W of E side of Lot 62 -1.6 | Clay 1900 13.7 | 101 1922 112.6 98.9
90 | 25 m W of E side of Lot 62 -1.6 ?I:;: 1885 139 | 101 | 1922 1126 98.1

91 1 45 m Wof E side of Lot 62 -1.6 ?‘ll:; 1890 134 |} 10! 1922 112.6 98.3

* 92| 10 mEofWsideof Lot 118 -2.0 (S"ll-:; 1833 125 | 101 1922 [12.6]* 954

* 93 | 25 mWof Wsideof Lot 118 2.0 ?)ﬁi 1840 12.6 | 10! 1922 12.6[* 95.7

* 94| 45 mEof WsideofLot 118 -2.0 ?“I‘;;; 1825 16.0 | 101 1922 112.64* 950

* 95| 65 mEof Wsideof Lot 118 -2.0 f‘ll:; 1820 139 | 10! 1922 112.61* 947

* 96| 85 mEofWsideof Lot 118 -2.0 ?l]at: 1815 15.8 | 101 1922 {12.6]* 944

* 971 3 mEofWsideofLot 140 0.0 i‘ll‘;: 1886 13.8 { 10! 1922 1126 98.1

* 98 Retest of Test #92 -2.0 E‘ll[‘:/ 1888 13.0 | i0l 1922 [12.6 08.2

* 99 Retest of Test #93 -2.0 (Sll:: 1884 13.7 | 101 1922 | 12.6 98.0

* 100 Retest of Test #94 -2.0 (S"ll.:: 1890 13.5 | 10} 1922 }12.6 98.3

Page 5of 6




TECHNICAL TESTING
& SERVICES LTD.
ts1. 1993

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

1993-2018

Minimum Specified Compaction:

Moisture Content:

11551 - 42 Smeer SE, Caucary, AB T2Z 4K4

OfFICE: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Troxler 3430, SN, 39134, Calibrated 02-02-2017 by Teoaler Canada West Inc.

98%
Optimum +/- 3

Date | Test Location Elev. | Soil |Dry Unit] Water Proctoq Proctor|Opt. |Compaction|
2018 # (m) [ Type Wt, Content Sampld Density| Wate, Level
T.05G. (kg/m3) | (%) # | (kg/m")|(%) (%)
Silty
* 101 Retest of Test #95 -2.0 Clay 1893 13.4 101 1922 | 12.6 98.6
Silty
* 102 Retest of Test #96 2.0 Clay 1885 13.1 101 1922 112.6 98.1
Jun 29 Sitty
pm 103] 15 mNofLot 140 -2.0 Clay 1885 129 101 1922 1126 98.1
Silty
104| 30 mNoflLot 140 -2.0 Clay 1888 13.7 101 1922 1 12,6 98.2
Silty
1051 45 mN of Lot 140 -2.0 Clay 1884 13.6 101 1922 | 12.6 98.0
Silty
106 15 mN of Lot 140 -2.0 Clay 1883 13.4 10 1922 {126 98.2
Sily
107 30 mN of Lot 140 -2.0 Clay 1896 13.9 101 1922 | 12,6 98.6

* Test # 98 to 102 represents retest of test # 92 to 96 after further compaction effort was applied.
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TECHNICAL TESTING
SERVICES LTD.

11551 — 42" Street S.E.
Calgary, Alberta T2Z 4K4

office (403)243-9733
fax (403)243-9736

MOISTURE DENSITY (PROCTOR) RELATIONSHIP

Project: Midfield Mobile Home Park Sample #: 101
954 - 16 Avenue NE Location: Site - Lot 170 to 172
(5318237)
Sample Description: Silty Clay
Project #: 18-06-001
Source:
Date : June 21, 2018 Technician: C.M.
Minimum Dry Density (kg/m3)
Maximum Dry Density (kg/m3) 1865
Client: Wilco Contractors Southwest Inc. Optimum Moisture Content: (%) 13.8
Natural Moisture Content: (%)
Compaction Standard: ASTM D 698
Method 'A’
240 Hammer Weight: 2.5 kg
Hammer Drop 305 mm
300 No. of Layers 3
No. of Blows/Layer: 25
Diameter of Mold: 102 mm
2200 Height of Mold: 116 mm
Volume of Mold: 0.000943 m’
ROCK CORRECTIONS
oversize dry density moisture
2000 (%) kgm) (%)
;E- 5 1893 13.2
E o0 10 1922 12.6
;’ 15 1952 120
e
2 a0
&
x
S w
600 4=
500

1400

..................

[RIte

15 i

MOISTURE CONTENT (%)

col |

All tests performed in accordance with ASTM Standard D698, D557, or D2049 unless otherwise noted,




TECHNICAL TESTING M&B 11551 - 42 Sreeer SE. Caicery. AB T2Z 4K4
& SERVICES LTD. Ocrice: 403-243-9733 FRax: 403-243-9736
Evai: office@mbtechtesting.com

Est 1993
1993-2018

YEARS

August 17. 2018
Project No. 18-06-003

WILCO CONTRACTORS SOUTHWEST INC.
4700 - 110 Avenue S.E.

Calganv. AB

T2C 278

ATTENTION: MR. MICHAEL HEGARTY
RE: MIDFIELD MOBILE HOME PARK

COMPACTION & CONCRETE TESTING & INSPECTION - JULY 2018
Dear Sir.

Please find enclosed compaction test reports for the above listed project. As indicated from the
density testing conducted. the materials placed agrees with project requirements.

I you have any questions, or require anv additional information. please contact this oftice.
Respectfully submitted.

M & B TECHNICAL TESTING SERVICES LTD.

Mike O Connor. P.Tech.(Fng.)

cCiy]
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TECHNICAL TESTING 2""; 11581 - 42 Smecrr SE, Caoary, AB T2Z 4K
& SERVICES LTD. 5: Orrice: 403-243-9733 Fax: 403-24397368

£s1. 1993 1993-2018
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor; Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FIELD DENSITY TESTS Troaler 3430, SN 39133, Calibrated 02-02-2017 by Trosler Canada West Inc.
| Date Test Location Elev. | Soil |Dry Unit| Water ProctoqProctor|Opt. Compaction}
2018 ¥ (m) | Tvpe Wt. | Content Samplg Density|Wate Level
108G (kg/m3) | (%) 4 | (kg/m’)|(%) (%)
N of Lot 82, 83,62, E of Lot 118 Removal of Water & Sanitary Lines
Jul 03 Silty
am 108| 21 m N of S side of Lot #83 -1.2 | Clay 1838 14.1 101 1922 [ 126]|* 956
Silty
* 109 Retest of Test # 108 -1.2 Clay 1876 14.0 10} 1922 [ 12.6 97.6
Sikty
110] 45 m N of S side of Lot #83 -1.5 } Clay 1881 12.5 [ 101 | 1922 [ 126 97.9
Silty
111] 15 m N of S side of Lot #82 -1.5 | Clay 1934 126 | 101 | 1922 [ 126 100.6
Silty
1121 38 m N of S side of Lot #82 -1.5 | Clay 1885 12.1 101 1922 ) 12.6 98.1
Silty
113| 28 mE of Wside of Lot #118 -1.8 | Clay 1852 13.6 101 1922 [ 126]* 964
Silty
114] 66 mE of Wside of Lot #118 -1.8 Clay 1896 13.6 101 1922 | 126 98.6
Silty
* 115 Retest of Test # 113 -1.8 | Clay 1885 13.6 101 1922 [ 126 98.1
Sihy
116 | 19 m N of S side of Lot #62 -0.5 Clay 1900 14.0 101 1922 1126 98.9
Silty
117| 47 m N of S side of Lot #62 -0.5 | Clay 1876 [2.1 104 1922 | 126 97.6
Silty
118} 15 m W of E side of Lot #63 -2.5 | Clay 1902 11.0 101 1922 [ 12.6 99.0
Silty
1191 52 m W of E side of Lot #63 -2.5 | Clay 1889 12.6 101 1922 | 12.6 98.3
* Test # 109 & 115 represents retest of test # 108 & 113 after further compaction effort was applied.
N of Lot 82,8362, Eof Lot 118 Removal of Water & Sanitary Lines
Jul 03 Silty
pm 1204 17 m N of S side of Lot #83 -0.9 | Chay 1912 13.0 101 1922 |1 12.6 99.5
Silty
121] 48 m N of S side of Lot #83 -0.9 | Chay 1909 13.1 101 1922 1126 993
Silty
122 17 m N of S side of Lot #82 -1.3 | Clay 1858 14.5 101 1922 11261* 967
Silty
* 123 Retest of Test # 122 -1.3 Clay 1887 14.2 101 1922 {126 98.2
Silty
124| 20 mE of W side of Lot #118 -1.5 Clay 1818 14.5 101 1922 [ 126 946
Silty
* 125 Retest of Test # 124 -1.5 | Clay 1879 14.5 101 1922 | 12,6 97.8
Sty
1261 63 mE of Wside of Lot #1118 -1.5 Clay 1899 12.6 101 1922 [ 12.6 98.8
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TECHNICAL TESTING
& SERVICES LTD.
£st. 1993
Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.

Contractor:

SUMMARY of FIELD DENSITY TESTS

Wilco Contractors Southwest Inc.

28:

=
1993-2018

11551 - 42 Swen SE, Cawcany, AB T2Z 4X4
Orrice: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Optimum +/- 3%

Moisture Content:

Traxker 3430, SN, 39124, Calibraced 02-02-2017 by Troxler Canada West In¢

98%

Date Test Location Elev. | Soil |Dry Unit} Water Proctof Proctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content amplﬁ Density|Wate| Level
T.0SG. tkg/m3) | (%) # | (kg/m")|(%) (%)
Sikty
127{ 11 mN of § side of Lot #62 -2.0 | Clay 1895 13.3 101 1922 126 98.6
Sihy
128 | 44 m N of S side of Lot #62 -2.0 | Clay 1903 12.3 101 1922 | 126 99.0
Silty
129 44 mN of S side of Lot #62 -2.0 [ Clay 1875 13.8 101 1922 1126 97.6
Siley
130] 25 m N of S side of Lot #83 -0.6 | Clay 1867 15.0 101 1922 112.6 97.1
Sihy
131] 56 m N of S side of Lot #83 -0.6 | Clay 1923 13.7 { 101 1922 112.6 100.1
Siky
132} 20 m N of S side of Lot #82 -1.0 | Clay 1903 129 | 101 1922 {12.6 99.0
Silty
133] 60 m N of S side of Lot #82 -1.0 | Clay 1889 14.5 101 1922 112.6 98.3
* Test # 123 & 125 represents retest of test # 122 & 124 after further compaction effort was applied.
Jul 03 Silty
pm 134] 12 m N of S side of Lot #83 -0.3 | Clay 1814 149 | 101 1922 1 12.6|* 944
Silty
* 135 Retest of Test # 134 -0.3 | Clay 1892 14.7 101 1922 | 12.6 98.4
Silty
1361 49 m N of S side of Lot #83 -0.3 | Clay 1895 14.1 101 1922 | 12.6 98.6
Silty
137] 19 mN of S side of Lot #82 -0.6 | Clay 1805 150 | 101 1922 112.6|* 939
Silty
* 138 Retest of Test # 137 -0.6 | Clay 1880 14.8 101 1922 |1 12.6 97.8
Sily
139| 52 m N of S side of Lot #82 -0.6 | Clay 1888 130 [ 101 1922 112.6 98.2
* Test # 135 & 138 represents retest of test # 134 & 137 after further compaction effort was applied.
N of Lot 82, 83,62, E of Lot 118 Removal of Water & Sanitary Lines
Jul 04 Silty
am 1401 19 m N of S side of Lot #83 0.0 | Clay 1912 11.2 102 | 1922 1124 99.5
Silty
141 | 45 m N of S side of Lot #83 0.0 | Clay 1925 12.1 102 | 1922 {124 100.2
Sitty
142 20 m N of S side of Lot #82 0.0 | Clay 1866 14.2 102 | 1922 {124(* 971
Silty
143] 42 m N of S side of Lot #82 00 | Clay 1810 14.1 102 | 1922 | 124|* 942
Silty
* 144 Retest of Test # 142 0.0 Clay 1893 14.0 102 1922 1124 98.5
Silty
* 145 Retest of Test # 143 0.0 Clay 1883 14.1 102 1922 {124 98.0
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TECHNICAL TESTING 2"": 11551 - 42 Seerr SE, Cacoanv, AB T2Z 4Ké
& SERVICES LTD. = Ornce: 403-243-9793 Fax: 403-243-9736

£st. 1993 t993-2018
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FIELD DENSITY TESTS Troxler 3410, SN 39134, Calibrated 02-02-2017 by Trasler Canada West lnc.
Date Test Location Elev. | Soil |Dry Unit| Water Procto] Proctor[Opt. [Compaction|
2018 # (m) | Type Wt. | Content [Samplq Density| Wate| Level
| T0SG. (kg/md)] (%) | # |(kg/m’)|(%) (%)
* Test # 144 & 145 represents retest of test # 134 & 137 after further compaction effort was applied.
Jul 04 Silty
pm_ |* 146] 44 m N.60m W of S side of Lot #62 -1.8 [ Clay 1816 130 | 102 | 1922 [1241(* 945
Silty
‘ 147] 44 m N.85m W of S side of Lot #62 -1.8 | Clay 1879 148 [ 102 | 1922 [ 124 97.8
Silty
| * 148 44 mN.120m W of S side of Lot #62 -1.8 | Clay 1831 13.3 | 102 [ 1922 [12.4(* 953
Silty
* 149 Retest of Test # 146 -1.8 | Clay 1895 13.0 | 102 | 1922 | 124 98.6
Silty
* 150 Retest of Test # 148 -1.8 | Clay 1880 133 § 102 | 1922 } 124 97.8
Silty
151] 20 mE of W side of Lot #118 -1.5 | Clay 1929 12.5 | 102 } 1922 [12.4 1004
| Sihy
152! 64 mE of Wside of Lot #118 -1.5 | Clay 1891 133 ] 102 | 1922 1124 98.4
Silty
1531106 m E of Wside of Lot #118 -1.5 | Clay 1818 153 [ 102 | 1922 [124|* 946
Silty
* 154 Retest of Test # 153 -1.5 | Clay 1883 15.0 102 | 1922 | 124 98.0
* Test # 149, 150 & 154 represents retest of test # 146, 148, 153 after further compaction effort was applied.
Jul 04 Silty
pm 155] 44 m N, 60m W of S side of Lot #62 -1.5 | Clay 1879 148 | 102 | 1922 [124 97.8
Silty
1561 44 m N. 107m W of S side of Lot #62 -1.5 | Clay 1874 145 | 102 | 1922 {124 97.5
Silyy
157] 44 mN. 127m W of S side of Lot #62 -1.5 | Clay 1920 13.7 | 102 | 1922 124 99.9
Silty
* 158| 44 mN.163m W of S side of Lot #62 -1.5 | Clay 1814 12.1 102 1922 1124 |* 944
Silty
* 159 Retest of Test # 158 -1.5 Clay 1885 12.0 102 1922 {124 98.1
* Test # 159 represents retest of test # 158 after further compaction effort was applied.
N & Woflot 62, E of Lot 118, W of Lot 63, N of Lot 73 & 74 Removal of Water & Sanitary Lines
Jul 05 Silty
am 160] 9 m W, of E side of Lot #63 -2.2 { Clay 1904 10.1 102 | 1922 {124 99.1
Silty
161 ] 46 m W, of E side of Lot #62 -2.2 Clay 1914 9.9 102 1922 {124 99.6
Silty
162] 85 m W. of E side of Lot #63 2.2 | Cly 1878 11.5 102 1922 [ 124 97.7
Sty
163 | 44 m N. S58m W of S side of Lot #62 -1.2 [ Clay 1877 13.0 102 1922 | 124 97.7
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TECHNICAL TESTING
& SERVICES LTD.

Est. 1993
Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

1993-2018

“
@
-
o

-

Minimum Specified Compaction:

Moisture Content: Optimum +/- 3%

11551 - 42 Sweey SE, Cawoanv, AB T22Z 4K4

Orrce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Troxier 330, 8.8, 39134, Calibrated ¢2-02-2017 by Trovler Canada West inc.

98%

Date Test Location Elev. | Soil |Dry Unitf Water Proctof Proctor|Opt. Compactionﬂ
2018 # (m) | Type Wt. (ContentSampld Density|Wate] Level
T.0SG. (kg/m3) | (%) #_ | (kg/m’)|(%) (%)
Silty
164} 44 m N, 104m W of S side of Lot #62 -1.2 | Clay 1917 125 | 102 | 1922 [ 124 99.7
Silty
165] 44 m N, 188m W of S side of Lot #62 -1.2 | Clay 1880 148 | 102 | 1922 | 124 97.8
Jul 05 Silty
am 1661 15 mE,of Wsideof Lot #118 0.9 | Clay 1906 11.0 | 102 | 1922 J124 99.2
Silty
167| 80 mE, of Wside of Lot #118 0.9 { Clay 1881 127 | 102 | 1922 [12.4 979
Silty
168 176 m E, of W side of Lot #118 0.9 | Clay 1884 128 ) 102 | 1922 [12.4 98.0
Jul 05 Silty
pm 169| 20 mE, of W side of Lot #118 -0.6 | Clay 1880 128 | 102 | 1922 {124 97.8
Stlty
170} 80 mE, of W side of Lot #118 -0.6 | Clay 1900 123 | 102 | 1922 {124 98.9
Silty
171 136 mE. of Wside of Lot #118 -0.6 | Clay 1883 116 | 102 | 1922 [12.4 98.0
Silry
172] 10 m W, of E side of Lot #63 -1.9 | Clay 1914 13.5 ) 102 | 1922 | 12.4 99.6
Silry
1731 60 m W, of E side of Lot #63 -1.9 | Clay 1903 14.0 | 102 | 1922 | 124 99.0
Silty
1741 100 m W. of E side of Lot #63 -1.9 | Clay 1914 146 | 102 ] 1922 (124 99.6
E of Lot 118, W of Lot 63, N of Lot 73 & 74 Removal of Water & Sanitary Lines
Jul 06 Silty
am 175) 19 mE, of Wside of Lot #118 0.3 | Cuay 1889 13.6 | 102 [ 1922 (124 98.3
Sihy
176 | 56 m E. of W side of Lot #118 -0.3 | Clay 1914 123 1 102 | 1922 124 99.6
Silty
1771 25 m W, of E side of Lot #63 -1.6 | Clay 1920 11.5 | 102 § 1922 |12.4 99.9
Silty
178} 85 m W, of E side of Lot #63 -16 | Cly 1903 13.0 | 102 | 1922 |24 99.0
Silty
179 18 mN, of S side of Lot #74 -1.3 | Clay 1854 145 | 102 | 1922 [ 124(|* 96.5
Silty
* 180 Retest of Test # 179 -1.3 | Clay 1880 143 1 102 | 1922 | 124 97.8
Silty
181 1S m N.of Sside of Lot #73 -1.3 | Clay 1902 139 } 102 | 1922 124 99.0
* Test # 180 represents retest of test # 179 after further compaction effort was applied.
Jul 06 Sifty
pm 182| 30 m W, of E side of Lot #63 -1.0 | Clay 1891 13.0 | 102 | 1922 j124 98.4
Sily
183 120 m W, of E side of Lot #63 -1.0 | Clay 1879 146 | 102 | 1922 | 124 97.8
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M&

Project:

Job #:

Client:

Contractor:

SUMMARY of FIELD DENSITY TESTS

TECHNICAL TESTING 2‘“':
SERVICES LTD. =
———§st. 1993

Midfield Mobile Home Park
054 - 16 Avenue NE

5318237

1993-2618

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

11551 - 42 Swreev SE, Caoany, AB T2Z 4Ka

Ofrice: 403-243-9733 Fax 403-243-0738

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

98%

Optimum +/- 3%

Troxler 3430, 5.\, 39134, Cahibrated 02-02-2017 by Troxicr Canada Weat Inc

Date Test Location Elev. | Soil |Dry Unit| Water ProctoyProctor{Opt. {Compactio
2018 # (m) | Type Wt. | Content Samplq Density| Wate Level
T.0SG. (kg/m3) | (%) # | (kg/m") (%) (%)
Silty
184} 180 m W, of E side of Lot #63 -1.6 | Clay 1902 13.7 102 1922 {124 99.0
Silty
185 250 m W, of E side of Lot #63 -1.6 | Clay 1912 13.3 { 102 | 1922 {124 99.5
Silty
186} 15 m N, of S side of Lot #74 -1.0 | Clay 1874 14.0 | 102 | 1922 ;124 97.5
Silty
187{ 15 mN.of S side of Lot #73 -10 | Clay 1889 143 | 102 | 1922 [124 98.3
Ju) 06 Silty
pm 1881 25 m W, of E side of Lot #63 -0.7 | Clay 1904 13.8 102 | 1922 {124 99.1
Silty
189] 89 m W, of E side of Lot #63 -0.7 | Clay 1895 14.2 | 102 | 1922 | 124 98.6
Siley
190 176 m W, of E side of Lot #63 -1.0 | Clay 1906 142 1 102 | 1922 {124 99.2
Silty
191{ 264 m W, of E side of Lot #63 -1.0 | Clay 1908 13.7 ] 102 | 1922 |12.4 99.3
Silty
192 20 m N.of § side of Lot #74 -0.7 | Clay 1883 143 | 102 | 1922 } 124 98.0
Sihy
1931 20 m N.of S side of Lot #73 -0.7 | Clay 1833 150 | 102 { 1922 [124]* 954
Silty
* 194 Retest of Test # 193 -0.7 | Clay 1880 149 | 102 | 1922 1124 97.8
Sihy
195] 44 m N, 60m W of S side of Lot #62 -0.6 | Clay 1920 123 | 102 § 1922 | 124 99.9
* Test # 194 represents retest of test # 193 after further compaction effort was applied.
N of Lot 73 & 74. W of Lot 63, E of Lot 16% Removal of Water & Sanitary Lines
Jul 07 Silty
am 196] 12 m N.of S side of Lot §74 -0.4 | Chy 1849 13.0 102 1922 {124|* 96.2
Silty
197] 13 mN.of S side of Lot #73 -0.4 | Clay 1822 13.8 | 102 | 1922 [124(* 948
Silty
* 198 Retest of Test #196 -04 | Clay 1893 13.2 | 102 ] 1922 1124 98.5
Silty
* 199 Retest of Test #197 -04 | Ciay 1902 135 | 102 | 1922 }124 99.0
Silty
2004 162 m W, of E side of Lot #63 -1.0 | Clay 1918 14.0 102 1922 (124 99.8
Salty
2011250 m W, of E side of Lot #63 -1.0 | Clay 1881 150 | 102 | 1922 | 124 97.9
* Test # 198 & 199 represents retest of test # 196 & 197 after further compaction effon was applied.
Jul Q7 Silty
pm 2021165 m W, of E side of Lot #63 -0.7 | Clay 1304 13.5 [ 102 ] 1922 |124 99.1
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M&

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
Est. 1993

Midfield Mobile Home Park
954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

2"'“3 11551 - 42 Svarer SE. CaGary, AB T2Z 4K4
s Ornce: 403-243-9733 Fax: 403-243-9736
1993-2018

M&B Project #: 18-06-003

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

Troaler 3430, SN 39134, Cahibrated 02-02-2017 by Troxler Canada West Inc.

Date | Test Location Elev. | Sofl |Dry Unit| Water Procto] Proctor|{Opt. |Compactio
2018 # (m) | Type Wt. {Content Sampl¢ Density|Wate| Level
T05G. (kg/m3) | (%) # | (kg/m’)|(%) (%)
Silty
2031255 m W, of E side of Lot #63 -0.7 | Clay 1918 143 | 102 [ 1922 [12.4 99.8
Silny
204| 20 m W, of E side of Lot #169 -2.0 | Clay 1885 11.3 102 | 1922 [ 124 98.1
Silty
205] 60 m W, of E side of Lot #169 -2.0 | Cly 1908 12.6 102 1922 {124 99.3

W of lot 63, 154, 169

Removal of Water & Sanitary Lines

Jul 09 Sily
am 206] 128 m W. of E side of Lot #63 -1.0 | Clay 1880 10.6 | 102 | 1922 ] 124 978
207} 206 m W. of E side of Lot #63 -1.0 3’1’3 1822 11.7 [ 102 | 1922 1124]|* 948
208 Retest of Test # 207 -1.0 211];\‘: 1881 11.7 | 102 | 1922 [ 124 97.9
209 256 m W, of E side of Lot #63 -1.0 3:: 1874 11.9 102 1922 {124 97.5
* Test # 208 represents retest of test # 207 after further compaction effort was applied.
Jul 09 Sily
pm 210] 108 m W, of E side of Lot #63 -0.7 | Clay 1887 11.6 | 103 | 1922 | 124 98.2
2111192 m W, of E side of Lot #63 -0.7 s“l:‘\’ 1824 10.8 | 102 | 1922 [124(* 949
212 Retest of Test # 211 -0.7 z‘illat;' 1895 10.6 102 1922 124 98.6
213| 20 m W, of E side of Lot #154 -2.0 ?ll.-:z 1804 118 | 102 | 1922 [124)* 939
214 Retest of Test # 213 -2.0 ?llar; 1878 11.9 | 102 | 1922 | 124 97.7
215] 60 m W, of E side of Lot #154 -2.0 ?:3 1825 12.1 102 | 1922 | 124|* 05.0
216 Retest of Test # 215 -2.0 ?1‘:: 1883 11.7 | 102 | 1922 {124 98.0
2171 10 m W, of E side of Lot #169 -1.7 E‘lllx 1876 12.0 | 102 | 1922 {124 97.6
2181 70 m W, of E side of Lot #169 -1.7 (S‘lllc:: 1883 12.8 102 1922 | 124 98.0
219/ 160 m W, of E side of Lot #169 -1.7 ?1:: 1901 127 | 102 | 1922 | 124 98.9
Test # 212, 214.& 216 represents retest of test # 211, 213 & 21§ after further compaction effort was applied.
Jul 09 Silty
pm 220] 29 mE. of Wside of Lot #16% -1.4 | Clay 1881 129 | 102 | 1922 {124 97.9
221| 89 mE, of W side of Lot #169 -1.4 (S“l)la[; 1837 11.0 | 103 | 1922 }124* 956
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TECHNICAL TESTING 2"“: 11551 - 42 Smenr SE, Cawcany, AB T2Z 4K4
& SERVICES LTD. 5.‘. OFFicE: 403-243-9733 Fax: 403-243-9736

a0, 1993 1993-2618
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FIELD DENS[TY TESTS Troader 3430, S\ 391 34, Calibrated 02-02-20t7 by Troxker Canada West Inc
Date Test Location Elev. | Soil |Dry Unit] Water Proctof Proctor{Opt. |Compaction
2018 # {m) | Type Wt. | Content Sampid Density| Wate Level
1.0, (kg/m3)| (%) # | (kg/m’) (%) (%)
Silty
* 222 Retest of Test # 221 -1.4 | Clay 1880 11.0 102 | 1922 [ 124 97.8
Sily
2231 30 m W, of E side of Lot #]54 -1.7 | Clay 1918 13.0 | 102 | 1922 1124 99.8
Silty
2241 65 m W. of E side of Lot #154 -1.7 | Clay 1902 12.1 102 ] 1922 | 124 99.0

* Test#212.214.& 216 represents retest of test # 211, 213 & 215 after further compaction effort was applied.

W of lot 63, 154, E of Lot 169 Removal of Water & Sanitary Lines
Jul 10 Silty

am 225] 106 m W, of E side of Lot #63 -0.4 | Clay 1878 128 | 102 | 1922 |124 97.7
2261 210 m W, of E side of Lot #63 -0.4 ?lla‘: 1806 12.0 102 1922 1 124]* 940

227|250 m W, of E side of Lot #63 -04 ?lla:: 1837 13.1 102 | 1922 }124|* 956

* 228 Retest of Test #226 -0.4 zlllatyv 1874 122 | 102 | 1922 {124 97.5

* 229 Retest of Test #227 -0.4 ?‘l;; 1883 123 | 102 §{ 1922 [124 98.0

230} 15 mE. of Wside of Lot #169 -1.0 E‘Ikla(: 1841 12.1 102 1922 ] 124]* 95.8

231] 60 mE. of W side of Lot #169 -1.0 ?I];z 1883 11.6 | 102 | 1922 1124 98.0

232|130 mE, of W side of Lot #169 -1.0 ?l:; 1875 129 [ 102 | 1922 [124 97.6

* 233 Retest of Test #230 -1.0 ?lla‘i 1904 113 | 102 | 1922 | 124 99.]

* Test # 228, 229 & 233 represents retest of test & 226, 227 & 230 after further compaction effort was applied.

Jul 10
pm Schedule testing cancelled on site due to rain
E of Lot 169, W of Lot 53, 117 & 154, N of Lot 93 & 94, S of Lot 32 Removal of Water & Sanitary Lines
Jul 11 Sitty
pm 234| 20 mE. of W side of Lot #169 -1.2 | Clay 1885 13.1 102 | 1922 (124 98.1
Silty
235| 40 mE, of W side of Lot #169 -1.2 | Clay 1905 13.5 ] 102 ] 1922 | 124 99.1
Sily
2364 60 m E. of W side of Lot #169 -1.2 Clay 1890 13.4 102 1922 {124 98.3
Siky
237| 20 m W.of E side of Lot 8117 -1.9 | Clay 1900 132 ] 102 ] 1922 (124 98.9
Silty
238 | 40 m W. of E side of Lot #117 -19 | Clay 1888 1.9 | 102 | 1922 {124 98.2
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TECHNICAL TESTING 2"“; 11551 - 42 St SE. Caioam, AB T2Z 4K4
& SERVICES LTD. 5: OFrcs: 403-243-9733 Fax: 403-243-9736

Eat 1993 1953-2618
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +i- 3%
SUMMARY Of FlELD DENSITY TESTS Trozder 3430, SN 39134, Calibrated 02-02-2017 by Troxler Canadas West Inc.
Date Test Location Elev. | Soil {Dry Unit; Water Proctog Proctor|Opt. Compaction!
2018 # (m) | Type Wt. | Content Sampld Density|Wate] Level
TOSG. (kgm3) | (%) # |(kg/m)(%) (%)
Silty
239| 60 m W, of E side of Lot #117 -1.9 | Clay 1915 11.8 1 102 ] 1922 | 124 99.6
Siity
240] 20 m W, of E side of Lot #154 -1.4 | Clay 1889 124 102 1922 {124 98.2
Silty
241 | 40 m W, of E side of Lot #154 -1.4 | Clay 1910 12.6 102 1922 | 124 99.4
Silty
2421 60 m W, of E side of Lot #154 -1.4 | Clay 1903 12.8 102 1922 [12.4 99.0
Silty
24341 20 m N, of S side of Lot #94 -0.8 | Clay 1920 12.5 102 1922 | 12.4 99.9
Silty
2441 40 m N, of S side of Lot #94 -08 | Clay 1910 12.5 102 1922 [ 12.4 99.4
Silty
2454 20 m N, of S side of Lot #93 0.8 | Clay 1890 127 { 102 | 1922 | 124 98.3
Sihy
246{ 40 m N, of S side of Lot #93 -0.8 | Clay 1915 11.7 102 1922 124 99.6
Silty
247] 20 m N. 10m W of S side of Lot #93 -0.8 | Clay 1885 11.9 102 1922 1124 98.1
Silty
248 ] 40 m N, 10m W of S side of Lot #93 -0.8 | Clay 1903 12.5 102 1922 j12.4 99.0
Jut 11 Sity
pm 249 20 m E, of W side of Lot #169 1.0 Clay 1888 13.0 102 1922 [ 124 98.2
Silty
250] 40 mE, of W side of Lot #169 1.0 Clay 1890 13.2 102 1922 {124 98.3
Silty ‘
251] 60 mE, of Wside of Lot #169 1.0 | Chay 1900 134 [ 102 [ 1922 124 98.9
Silty
252 20 m W, of E side of Lot #53 -0.6 | Chay 1905 129 | 102 | 1922 | 124 99.1
Silty
253} 40 m W, of E side of Lot #53 0.6 | Clay 1886 127 | 102 | 1922 | 124 98.1
Silty
2541 60 m W. of E side of Lot #53 -0.6 | Clay 1920 12.5 102 1922 {124 99.9
Silty
2551 80 m W, of E side of Lot #53 -0.6 | Clay 1903 11.0 102 1922 {124 99.0
Silty
256 | 100 m W, of E side of Lot #53 -0.6 | Clay 1910 11.5 102 1922 (124 99.4
Sily
2571 15 mN, of S side of Lot #94 -0.6 | Clay 1915 11.7 102 1922 | 124 99.6
Silty
258 ] 30 mN, of S side of Lot #94 0.6 | Clay 1889 11.9 102 1922 1124 98.3
Sikty
259 | 15 mN, of S side of Lot #93 -0.6 { Clay 1911 13.1 102 1922 {124 99.4
Silty
260{ 30 m N, of § side of Lot #93 -0.6 | Clay 1902 13.7 102 1922 | 124 99.0
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TECHNICAL TESTING
& SERVICES LTD.
£at. 1993

Project:

Job #:

Client:

Contractor:

SUMMARY of FIELD DENSITY TESTS

Midfield Mobile Home Park

954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

25

1993-2Q18

YEARS

11551 - 42 Stael SE. CaGary. AB T2Z 4K4

Ornce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

98%

Optimum +/- 3%

Troaler 430, 8.N. 39134, Calibrated 02-02-2017 by 1roxler (anada West Inc

Date Test Location Elev. | Soil |Dry Unit| Water ProctoyProctor|Opt. [Compaction]
2018 # (m) | Tvpe Wt. | Content [Sampld Density|Wate| Level
1.05G. (kg/m3) | (%) # | (kg/m*)|(%) (%)
Silty
261 | 15 mN.10m W of S side of Lot #93 -0.6 | Clay 1918 13.5 102 | 1922 {124 99.8
Sity
2621 30 m N. of S side of Lot #93 -0.6 | Clay 1900 13.2 102 1 1922 {124 98.9
Sily
2631 15 m S, of N side of Lot #32 22,3 | Clay 1906 13.1 102 | 1922 | 124 99.2
Silty
264 30 mS, of N side of Lot #32 -2.3 | Clay 1903 11.9 | 102 | 1922 | 124 99.0
Silty
265| 20 mE. of W side of Lot #169 -0.7 | Clay 1889 12.7 102 | 1922 | 124 98.3
Silty
266 40 mE. of W side of Lot #169 -0.7 Clay 1905 12.5 102 1922 | 124 99.1
Silty
2671 60 mE. of W side of Lot #169 -0.7 | Clay 1910 123 102 | 1922 [ 124 99.4
Silty
268 | 80 m E. of W side of Lot #169 -0.7 | Clay 1920 12.4 102 1 1922 | 124 99.9
NofLot32,93 & 94, Wof Lot 117 & 154, E of Lot 169 Removal of Water & Sanitary Lines
Jul 12 Siley
am 269 20 m N, of S side of Lot #94 -0.5 | Clay 1833 12.0 102 | 1922 [124|* 954
Silty
2701 20 m N, of S side of Lot #93 -0.5 | Clay 1880 13.1 102 | 1922 | 124 97.8
Sitty
* 271 Retest of Test # 269 -0.5 | Clay 1883 12.0 102 | 1922 {124 98.0
Silty
272| 30 m W.of E side of Lot #154 -1.5 | Clay 1906 11.6 102 | 1922 {124 99.2
Siley
273 | 80 m W.of E side of Lot #154 -1.5 | Clay 1900 12.3 102 | 1922 | 124 98.9
Sily
274| 36 m W.of Esideof Lot #117 -1.5 Clay 1881 13.2 102 1922 1124 97.9
Sitty
275] 100 m W, of E side of Lot #117 -1.5 | Clay 1893 12.8 102 | 1922 {124 98.5
Sty
276 ] 50 m E.of W side of Lot #169 -0.7 | Clay 1924 11.8 102 | 1922 | 124 100.1
Silty
2771 30 m N, of S side of Lot #32 -1.0 | Clay 1918 12.2 102 1922 124 99.8
* Test # 271 represents retest of test # 269 after further compaction effort was applied.
Jul 12 Silty
pm 2781 40 mE, of W side of Lot #169 -0.5 Clay 1918 12.2 102 1922 [ 124 99.8
Silty
279 80 mE. of W side of Lot #169 -0.5 | Clay 1903 13.0 | 102 | 1922 | 124 99.0
Jul 12 Silty
pm 280 | 22 m N. of S side of Lot #94 -0.3 Clay 1904 119 102 1922 1124 99.1
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TECHNICAL TESTING 2"": 11651 - 42 STaerr SE. Caoamy, AB T2Z 4K4
& SERVICES LTD. 5: OFrice: 403-243-9799 Fax: 403-243-0736

Est. 1993 1993-2018 "
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
054 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FlELD DENSITY TESTS Tromder M0, SN 39104 Calibrated 02-02-2017 by Troaler Canada West Inc.
Date Test Location Elev. | Soil [Dry Unit] Water Proctof Proctor|Opt. Compactioﬁl
2018 # (m) | Type Wt. | Content Samplqd Density|Wate] Level
T.05G. (kg/m3) | (%) #_{(kg/m)[(%) (%)
Silty
2811 25 mN, of S side of Lot #93 -0.3 | Clay 1885 12.2 102 1922 [ 124 98.1
Siky
282{ 30 mE, of W side of Lot #169 -04 | Clay 1874 129 102 1922 (124 97.5
Silty
283 | 100 m E, of W side of Lot #169 -04 | Clay 1833 14.0 102 1922 [ 124(* 954
Silty
* 284 Retest of Test #283 04 | Clay 1881 13.8 102 1922 1124 979
Silty
285} 50 m W, of E side of Lot #154 -1.3 | Clay 1913 12.8 102 1922 {124 99.5
Silty
286 ] 150 m W, of E side of Lot #154 -1.3 | Clay 1903 12.6 102 1922 | 124 99.0
Silty
287} 140 m W. of E side of Lot #117 -1.3 | Chy 1887 13.3 102 1922 1124 98.2
Silty
288 | 120 m W, of E side of Lot #117 -1.3 | Chy 1897 12.6 102 | 1922 1124 98.7
Silty
289 | 50 mN, of S side of Lot #32 -0.9 [ Clay 1908 120 102 | 1922 [124 99.3

* Test # 284 represents retest of test # 283 after further compaction effort was applied.

N of Lot 32,93 & 94/ W of Lot 154, 169,117, 112 Removal of Water & Sanitary Lines
Jul 13 Silty
am 290] 20 mN, of S side of Lot #94 -0.3 | Clay 1864 129 | 102 | 1922 {124]|* 970
Silty
* 291 Retest of Test # 290 -0.3 | Clay 1891 129 | 102 | 1922 {124 98.4
Sifry
292! 20 m N, of S side of Lot #93 -0.3 { Clay 1876 14.8 102 | 1922 {124 97.6
Silty
293} 30 m W.of E side of Lot #154 -1.0 | Clay 1911 138 { 102 | 1922 [ 124 99.4
Sihy
294 ] 100 m W, of E side of Lot #1354 -1.0 | Clay 1902 13.1 102 | 1922 {124 99.0
Silty
2951 25 m W.of E side of Lot #169 -0.6 | Clay 1914 122 | 102 § 1922 [ 124 99.6
Silty
296 | 130 m W. of E side of Lot #169 -0.6 | Chy 1883 129 | 102 | 1922 [ 124 98.0
Sily
297| 50 mN, of S side of Lot #32 -0.7 | Clay 1812 125 | 102 | 1922 jl24(* 943
Sihy
* 298 Retest of Test # 297 -0.7 | Clay 1883 126 | 102 | 1922 | 124 98.0
* Test# 291 & 298 represents retest of test # 290 & 297 after further compaction effort was applied.
Jul 13 Silty
pm 299 ] 25 m W, of E side of Lot #154 -0.6 | Clay 1848 126 | 102 | 1922 1124(* 96.
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M&

Project:

Job #:

Client:

Contractor:

SUMMARY of FIELD DENSITY TESTS

TECHNICAL TESTING
SERVICES LTD.
£st. 1993

Midfield Mobile Home Park

954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

-
1982-2018

11551 - 42 Stwrerr SE. Cawoany, AR T2Z 4K4

Orvice: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

98%

Optimum +/- 3%

Trasler 3430, SN 39134, Calibrated 92-02-2017 by Troxler Canada West Inc

Date Test Location Elev. | Soil |Dry Unitf Water ProctoiProctor{Opt. |Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Wate| Level
105G, (kgm3)| (%) | # [(kg/m)(%) ]| (%)
Silty
300! 100 m W. of E side of Lot #154 -0.6 | Clay 1826 15.4 | 102 | 1922 112.4(* 950
Salty
* 301 Retest of Test # 299 -0.6 | Clay 1901 12.3 102 | 1922 [ 124 98.9
Silty
* 302 Retest of Test # 300 -0.6 | Clay 1879 150 | 102 | 1922 | 124 97.8
Silny
303| 15 m W.of Eside of Lot #117 -06 | Clay 1913 126 | 102 | 1922 [ 124 99.5
Silty
304 30 m N, of S side of Lot #94 0.0 | Clay 1893 126 | 102 | 1922 | 124 08.5
Silty
305] 30 mN, of S side of Lot #93 0.0 | Clay 1908 13.5 102 1922 | 124 99.3
* Test # 301 & 302 represents retest of test # 299 & 300 after further compaction effort was applied.
Jul 13 Silty
pm 306| 30 m W, of E side of Lot #154 -0.3 | Clay 1883 12.3 102 | 1922 | 124 98.0
Silty
3071120 m W, of E side of Lot #154 -0.3 | Clay 1902 129 | 102 | 1922 (124 99.0
Silty
* 308 46 m W, of E side of Lot #1}2 -0.3 | Clay 1860 13.8 102 | 1922 {124(* 96.8
Silty
3091 130 m W, of E side of Lot #112 -0.3 | Clay 1901 12.6 102 1922 {124 98.9
Silty
* 310 Retest of Test # 308 -0.3 | Clay 1908 13.5 1 102 | 1922 [ 124 99.3
* Test # 310 represents retest of test # 308 after further compaction effort was applied.
Woflot 117,154, 18 & 63/ N of Lot 1, 28 & 32 Removal of Water & Sanitary Lines
Jul 14 Silty
am 3111 40 mW.of Esideof Lot #117 0.0 | Cla 1818 11.2 102 | 1922 1124|* 946
Silty
3121120 m W, of E side of Lot #117 0.0 Clay 1860 11.3 102 1922 {124 |* 96.8
Silty
* 313 Retest of Test # 311 0.0 | Clay 1901 11.8 | 102 | 1922 | 124 98.9
Silty
* 314 Retest of Test # 312 0.0 | Clay 1902 116 | 102 | 1922 [ 124 99.0
Silty
315] 37 m W_of E side of Lot #¥154 00 | Clay 1865 11.7 1 102 | 1922 ]124(* 970
Sifty
316 | 125 m W. of E side of Lot #154 0.0 | Clay 1859 11.7 102 | 1922 11241  96.7
Silny
* 317 Retest of Test #315 0.0 | Clay 1893 12.3 102 | 1922 | 124 98.5
Silty
* 318 Retest of Test #316 0.0 Clay 1887 11.6 102 | 1922 [ 124 98.2
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TECHNICAL TESTING 2"‘ @ 11551 - 42 Sreer1 SE, Catoary, AB T2Z 4K4
& SERVICES LTD. = Orrice: 403-243-9733 Fax: 403-243-9736

Est, 1993 1693-2618
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FIELD DENSITY TESTS Troaler 3433 S.N. 19134, Calibrated 02-02-2017 by Trosler Canada West Inc
Date | Test Location Elev. | Soil |Dry Unit] Water Procto] Proctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Wate] Level
TOSG. (kgm3) | (%) # | (kg/m))|(%) (%)
Silty
319|100 m W, of E side of Lot #63 0.0 | Clay 1918 11.5 102 1922 1124 99.8
Silty
320 200 m W, of E side of Lot #63 0.0 Clay 1904 12.6 102 1922 {124 99.1
* Test#313.314,317 & 318 represents retest of test # 311.312, 315 & 316 after further compaction effort was applied.
Jul 14 Silty
pm 321{ 25 m N, of S side of Lot #28 -2.0 | Clay 1891 13.9 102 1922 {124 984
Sifty
322} 95 mN, of S side of Lot #28 -2.0 | Clay 1883 14.5 102 | 1922 1124 98.0
Siley
323| 10 m N, of S side of Lot #1 -2.0 { Clay 1787 13.5 102 1922 [1241* 930
Sifty
324] 100 mN, of S side of Lot #1 -2.0 | Clay 1802 14.0 102 1922 [ 124}* 938
Silty
v 325 Retest of Test # 323 -2.0 | Clay 1881 13.3 102 1922 | 124 97.9
Silty
* 326 Retest of Test # 324 -2.0 | Clay 1889 13.8 102 1922 1124 98.3
Silty
327 25 m N, of S side of Lot #32 -1.7 | Clay 1885 13.6 102 1922 1124 98.1
Stity
328 100 m N, of § side of Lot #32 -1.7 | Clay 1903 14.6 102 1922 |12.4 99.0
Sihy
329 40 m W, of E side of Lot #17 -2.0 | Clay 1880 15.1 102 1922 1124 97.8
Silty
330] 30 m W, of E side of Lot #181 -2.0 | Clay 1885 150 | 102 1922 1124 98.1

* Test # 325 & 326 represents retest of test # 323 & 324 after further compaction effort was applied.

Woflot 17,131 & 181/ Nof Lot 1, 28 & 32 Removal of Water & Sanitary Lines

Jul 16 Sty

am 3311 25 m W.of E side of Lot #17 -1.7 | Clay 1901 155 | 102 | 1922 [ 124 98.9
Silty

332] 30 m W. of E side of Lot #181 (South) -1.7 | Clay 1822 14.5 102 1922 [124(* 948
Silty

333 | 30 m W. of E side of Lot #181 (North) -0.7 | Clay 1859 148 | 102 | 1922 [124|* 967
Silty

* 334 Retest of Test # 332 -0.7 | Clay 1900 149 | 102 | 1922 [124 989
Silty

* 335 Retest of Test # 333 -0.7 | Clay 1888 14.5 | 102 | 1922 | 124 98.2
Sily

336) 60 m W. of E side of Lot #181 (South) -1.7 | Clay 1914 14.3 102 1922 1124 99.6

* Test # 334 & 335 represents retest of test # 332 & 333 afier further compaction effort was applied.
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TECHNICAL TESTING
& SERVICES LTD.
£s1. 1993

Project:

Job #:

Client:

Contractor:

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

2""’; 11551 - 42 Smerr SE. Caandy, AB T22 4K4
2 OFnce: 403-243-9733 Fax: 403-2439736

>
1993-7018

M&B Project #: 18-06-005

Minimum Specified Compaction; 98%

Moisture Content: Optimum +/- 3%

Tronler 3430, SN 19134, Calibrated 02-02-201 7 by Troxler Canada West inc.

Date Test Location Elev. | Soil |Dry Unit] Water Proctof Proctor|Opt. |Compaction
2018 # {m) | Type Wt. Content Sampld Density| Wate Level
LOSG. (kg/m3) | (%) #_ | (kg/m’){(%) (%)
Jul 16 Silty
pm 337] 30 mN.of S side of Lot #1 -1.7 | Ciay 1889 12.1 102 | 1922 |12.4 98.3
Silty
338 100 m N, of S side of Lot #1 -1.7 | Clay 1869 126 | 102 | 1922 f124]* 972
Silty
* 339 Retest of Test # 338 -1.7 | Clay 1914 120 | 102 | 1922 112.4 99.6
Silty
340| 28 m N, of S side of Lot #28 -1.7 | Clay 1810 136 | 102 | 1922 J124(* 942
Silty
3411125 mN. of S side of Lot #28 -1.7 | Clay 1802 126 | 102 | 1922 J124(* 938
Silty
* 342 Retest of Test # 340 -1.7 | Clay 1882 129 | 102 [ 1922 | 124 97.9
Silty
> 343 Retest of Test # 341 -1.7 | Clay 1902 128 | 102 | 1922 {12.4 99.0
* Test # 339, 342 & 343 represents retest of test # 338, 340 &34 after further compaction effort was applied.
Jul 16 Silty
pm 344} 25 m N, of S side of Lot #28 -1.5 | Clay 1850 128 | 102 | 1922 [124]* 963
Silty
3451 109 m N. of S side of Lot #28 -1.5 | Clay 1839 129 [ 102 | 1922 11241* 957
Sily
* 346 Retest of Test # 344 1.5 | Clay 1903 12.5 102 | 1922 | 124 99.0
Silty
* 347 Retest of Test # 345 -1.5 | Clay 1890 12.9 102 | 1922 | 124 98.3
Silty
348| 37 m W, of E side of Lot #181 (North) -0.4 | Clay 1916 10.1 102 1 1922 1124 99.7
Stlty
349 40 m W.of E side of Lot #181 (South) -1.4 | Clay 1901 126 | 102 | 1922 | 124 98.9
Sihy
350 10 m N, of S side of Lot #1 -14 | Clay 1789 137 | 102 1922 | 124} 931
Silty
351 | 80 m N, of S side of Lot #] -1.4 | Clay 1818 114 | 102 | 1922 [124]% 946
Silty
3521140 m N, of S side of Lot #] -1.4 | Clay 1803 127 | 102 | 1922 [124({* 938
Silty
* 353 Retest of Test # 350 -1.4 | Clay 1878 13.3 [ 102 ] 1922 | 124 97.7
Silty
* 354 Retest of Test # 351 -1.4 | Chay 1904 120 | 102 [ 1922 | 124 99.1
Silty
* 355 Retest of Test # 352 -14 | Clay 1895 124 [ 102 | 1922 | 124 98.6
Silty
356| 40 m W.of E side of Lot #17 -1.4 | Clay 1914 10.1 102 | 1922 | 124 99.6

* Test # 346, 347. 353.354 & 35S represents retest of test # 344, 345_350. 351 & 352 after further compaction effort was applied.
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TECHNICAL TESTING
& SERVICES LTD.

fst. 1993
Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 53182137
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

1993-2018

)
a«
-
oy

>~

11551 - 42 St SE, Canary, AB T22Z 4K4
Orrce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

Trarler 3430. S N\ 39124, Calibrated 02-02-2017 by Troxler Canada West Inc

Date Test Location Elev. | Soil {Dry Unit| Water Proctof Proctor|Opt. [Compaction
2018 # (m) | Type Wt. | Content Sampld Density | Wate, Level
1056, kgmd) | (%) #__ | (kg/m’) (%) (%)
NofLot1,28 & 32/ Woflot 17 & 181 Removal of Water & Sanitary Lines
Jul 17 Silty
am 357] 20 m N, of S side of Lot #1 -1.3 | Clay 1800 127 ] 102 ] 1922 |124]* 937
Silty
358] 90 mN. of S side of Lot #1 -1.3 | Clay 1785 13.7 1 102 | 1922 {124i* 929
Silty
* 359 Retest of Test # 357 -1.3 | Clay 1897 118 1 102 ] 1922 1124 98.7
Silty
* 360 Retest of Test # 358 -1.3 | Clay 1881 129 { 102 | 1922 [ 124 97.9
Silty
361] 15 mN.of S side of Lot #28 -1.3 | Clay 1914 10.1 102 | 1922 | 124 99.6
Silty
362] 105 m N, of S side of Lot #28 -1.3 Clay 1902 11.8 102 1922 | 124 93.0
Silty
363} 35 m W, of E side of Lot #17 -}.1 | Clay 1863 13.3 102 | 1922 [124)* 969
Silty
* 364 Retest of Test # 363 -1.1 Clay 1905 13.0 102 1922 | 124 99.1
* Test # 359. 360 & 364 represents retest of test # 357, 358 & 363 after further compaction effort was applied.
Jul 17 Silty
pm * 365] 15 m N, of S side of Lot #32 -1.0 | Clay 1853 114 | 102 { 1922 | 124|* 964
Silty
* 3661 80 mN, of § side of Lot #32 -1.0 | Clay 1839 11.1 102 | 1922 [ 124]* 957
Silty
* 367 Retest of Test # 365 -1.0 | Clay 1885 11.6 102 | 1922 |12.4 9R.1
Sifty
* 368 Retest of Test # 366 -1.0 | Clay 1899 108 | 102 | 1922 1124 98.8
Silty
369| 25 m N. of S side of Lot #28 -1.0 | Clay 1855 11.8 | 102 | 1922 [ 124 96.5
Silty
* 370|120 mN. of § side of Lot #28 -1.0 | Clay 1787 13.1 102 | 1922 {124(* 930
Silty
* 371 Retest of Test # 370 -1.0 | Clay 1889 12.7 | 102 | 1922 1124 98.3

* Test # 367,368 & 371 represents retest of test # 365, 366 & 370 after further compaction effort was applied.

Jul 17 Silny
pm 3721 30 m W, of E side of Lot 4181 (South) -1.1 | Clay 1774 13.1 102 | 1922 [124([* 923
* 373 Retest of Test § 372 -1.1 ?Ilali 1894 12.8 102 | 1922 {124 98.5
374! 30 m W.of E side of Lot #]7 -0.8 (S‘nl.':: 1778 14.7 1 102 } 1922 j124(* 925
* 375 Retest of Test # 374 -0.8 ?l:::' 1880 14.3 102 1922 1124 97.8

Page 14 of 24




TECHNICAL TESTING
SERVICES LTD.

tal 1993

M&

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

11551 - 42 Smeec1 SE, Cawganv, AB T2Z 4K4
Orrice: 403-243-9733 Fax: 403-243-9736

-
1923-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

Troaler 3430, S\ 19134, Calibrated 02-02:2017 by Troxler Canada West lnc

Date Test Location Elev. | Soil |Dry Unit] Water Proctog Proctor|Opt. |Compaction

2018 # (m) | Type Wt. [ Content Sampld Density|Wate| Level

1.05G. (kgm3)| (%) # | (kg/m*)|(%) (%)
Silty

376 | 20 m N, of S side of Lot #28 -0.8 | Clay 1829 139 | 102 | 1922 [124]* 952
Silty

3771 127 m N. of Sside of Lot #28 -0.8 | Clhay 1834 13.1 102 | 1922 j124[* 954
Silty

378 | 10 m N, of S side of Lot #32 -0.7 | Clay 1879 144 { 102 | 1922 | 124 97.8
Silty

379|110 m N, of S side of Lot #32 -0.7 | Clay 1901 13.2 102 | 1922 [ 124 98.9
Sily

* 380 Retest of Test # 376 -0.7 | Clay 1906 13.5 | 102 | 1922 124 99.2
Silty

* 381 Retest of Test # 377 -0.7 | Clay 1899 13.7 102 1922 | 124 98.8
Silty

382 20 m N. of S side of Lot #1 -1.0 | Clay 1776 136 | 102 | 1922 [124}* 0624
Silty

383 120 m N, of S side of Lot #) -1.0 [ Clay 1837 14.0 102 1922 1 12.4(* 95.6
Sihy

* 384 Retest of Test # 382 -1.0 | Clay 1907 13.9 102 1922 | 124 99.2
Silty

* 385 Retest of Test # 383 -1.0 | Clay 1897 13.8 ] 102 | 1922 | 124 98.7

was applied.

* Test # 373,175,380, 381. 384 & 385 represents retest of test # 372,374, 376. 377. 382 & 383 after further compaction effort

NofLot1,28 & 32/ WofLot131,181,72 & 17

Removal of Water, Storm & Sanitary Lines

Jul 18 Sitty

am 386| 25 m N, of S side of Lot #1 -0.7 | Clay 1793 12.5 102 1922 1124|* 933
387|125 m N. of S side of Lot %] -0.7 f?ll:::: 1883 13.0 102 1922 | 124 98.0

* 388 Retest of Test # 386 -0.7 f‘]l:;' 1885 12.5 102 1922 {124 98.1

389{ 30 m W.of Eside of Lot #131 (South) -0.8 E‘ll:i 1878 147 | 102 | 1922 | 124 97.7

390{ 35 m W.of E side of Lot #181 (North) -0.4 ?l:,i 1817 120 | 102 ] 1922 |124(* 945

* 39) Retest of Test # 390 -0.4 f‘ll:: 1880 120 | 102 | 1922 124 97.8

392 30 m W.of Eside of Lot 417 -0.7 (S‘lllz::: 1895 12.0 102 1922 [ 124 98.6

393 | 25 m N. of Sside of Lot #28 -0.6 ?lll;; 1790 11.9 102 1922 1124(1* 931

394 { 130 m N, of S side of Lot #28 -0.6 (Slllnl: 1812 11.5 | 102 | 1922 [ 124 94.3

* 395 Retest of Test # 393 -0.6 f‘ll]:: 1905 11.6 102 1922 {124 99.]
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M&

Project:

Job #:

Chent:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
€1, 1993

Midfield Mobile Home Park
954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

Z“.Bz 11581 - 42 Strert SE. Cawaany, AB T2Z 4K4
> Ornct: 403-243-9733 Fax: 403-243-9736
1992-2018

M&B Project #: 18-06-005

Minimum Specitied Compaction: 98%

Moisture Content: Optimum +/- 3%

Troaler 3430, S.N 39134, Cahbraied 02-02-2017 by Troaker Canada West Inc

Date Test Location Elev. | Soil {Dry Unitf Water Proctof Proctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Wate] Level
T.OS6. (kg/m3) | (%) #  |(kg/m")|(%) (%)
Silty
396{ 25 m N. of S side of Lot #32 -0.3 [ Clay 1831 13.0 | 102 [ 1922 [ 124]* 953
397] 130 m N. of S side of Lot #32 -0.3 (S‘lllari 1818 12.0 102 1922 | 124(* 946
398 Retest of Test # 396 0.3 ?lla‘: 1895 12.8 | 102 | 1922 {124 98.6
399 Retest of Test # 397 -0.3 z“ll-:: 1879 12.2 102 1922 {124 97.8
Test # 388, 391, 395, 398 & 399 represents retest of test # 386. 390. 393. 396 & 397 after further compaction effort was applied.
Jul 18 Sihy
pm 400| 50 m W, of E side of Lot #72 -2.0 | Clay 1855 4.1 102 1922 | 124|* 965
401 Retest of Test # 400 -2.0 ?12: 1901 13.5 | 102 { 1922 | 124 98.9
402 20 m NW. of E side of Lot #129 -2.0 ?"l::: 1909 13.0 [ 102 | 1922 {124 99.3
403 ] 20 m SW. of E side of Lot #129 -2.0 z‘lllal; 1900 12.6 102 1922 1124 98.9
4041 30 mN. of S side of Lot #28 -0.6 (S‘Illa?. 1812 133 [ 102 | 1922 [124]* 943
405 | 130 m N, of S side of Lot #28 -0.6 ?lla‘: 1876 14.0 | 102 | 1922 [ 124 97.6
406 Retest of Test # 404 -0.6 (S.‘ll:‘: 1884 13.8 102 | 1922 124 98.0
407 | 30 m W, of E side of Lot #17 -04 m 1862 12.1 102 | 1922 |12.41* 96.9
408 Retest of Test # 407 -0.4 ?II:; 1903 11.8 [ 102 } 1922 124 99.0
409| 30 m W, of E side of Lot #181 -0.4 f"llal: 1897 13.3 102 1922 1124 98.7
4101 30 m W, of E side of Lot #181 (North) 0.0 ?l:: 1840 11.0 1 102 [ 1922 {12.4(* 957
411 Retest of Test # 410 0.0 E‘ll:; 1914 11.3 102 1922 {12.4 99.6
412] 20 m N, of S side of Lot #32 0.0 zllla‘: 1820 13.5 [ 102 | 1922 [12.4(* 947
413 {120 m N.of Sside of Lot #32 0.0 ?II:: 1829 146 [ 102 | 1922 J12.4([* 952
414 Retest of Test #412 0.0 ?l’::: 1878 13.0 [ 102 | 1922 } 124 97.7
415 Retest of Test # 413 0.0 (S‘ll:: 1903 14.8 102 | 1922 (124 99.0

Test # 401,406, 411, 414 & 415 represents retest of test # 400. 404, 407. 410. 412 & 413 afier further compaction effort was

applied.
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TECHNICAL TESTING
& SERVICES LTD.
£31. 1993

Project:

Job #:

Chent:

Contractor:

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

1993-2608

11851 - 42 Swear SE, Cawcany, AB T22 4K4
Ofnice: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

Trosker 3430, 0N 39134, Cahbrated 02-02.2017 by Troaler (Canada West Inc

Date Test Location Elev. [ Soil |Dry Unit| Water Proctog Proctor|Opt. |Compaction
2018 # (m) | Type| Wt |ContentSampld Density Wate| Level
1.056. (kg/m3) | (%) ¥ |(kg/m")|(%) (%)
Jul 18 Silty
pm 416{ 30 m N, of S side of Lot #] -0.4 | Clay 1884 127 | 102 [ 1922 1124 98.0
Silty
417[ 120 m N. of § side of Lot #1 04 | Clay 1860 13.3 102 | 1922 |124]|* 668
Silty
* 418 Retest of Test # 417 -04 | Clay 1903 13.0 {1 102 | 1922 | 124 99.0
Stity
4194 30 m N. of S side of Lot #28 04 | Clay 1851 13.4 102 1922 {124{* 963
Sily
420 120 m N. of S side of Lot #28 -0.4 | Clay 1812 120 § 102 { 1922 |124([* 943
Silty
* 421 Retest of Test # 419 04 | Clay 1901 137 | 102 ¢ 1922 [124 98.9
Sily
* 422 Retest of Test # 420 -04 | Clay 1912 124 | 102 | 1922 1124 99.5
* Test#418.42]1 & 422 represents retest of test # 417. 419 & 420 after further compaction effort was applied.
Jul 19 Scheduled Testing cancelled on site due to wet site conditions
NofLot1,28/S Lot 28/E Lot 22 & 129/W of Lot 17, 181/S of Lot 129 Removal of Water, Storm & Sanitary Lines
Jul 20 Silty
am 4231 30 m N. of S side of Lot #! 0.0 Clay 1753 13.0 | 102 1922 124 912
Silty
4241150 m N, of S side of Lot #1 00 | Clay 1801 133 ] 102 | 1922 J124|* 937
Sitty
* 425 Retest of Test # 423 0.0 Clay 1900 13.2 102 1922 {124 98.9
Silty
* 426 Retest of Test #424 0.0 | Clay 1889 137 1 102 | 1922 {124 98.3
Sihy
427 30 m N.of S side of Lot #28 -0.5 Clay 1885 13.5 102 1922 [ 124 98.1
Sily
428 ] 150 m N, of S side of Lot #28 -0.5 | Cla 1897 13.1 102 | 1922 (124 98.7
Jul 20 Silty
pm 429 ] 30 m W, of E side of Lot #72 -1.0 | Clay 1887 13.2 ] 102 ] 1822 1124 98.2
Sily
430] 100 m W. of E side of Lot #72 -1.0 | Clay 1904 13.8 [ 102 | 1922 |124 99.1
Sily
4311 40 mE. of Wsideof Lot #17 1.0 | Clay 1916 13.7 | 102 | 1922 | 124 99.7
Silty
4321 80 mE.of Wsideof Lot #17 -1.0 | Clay 1920 13.1 102 1922 {124 999
Silty
433 40 m E. of W side of Lot #181 -1.0 | Clay 1753 13.1 102 1922 {1 124]* 91.2
Sila
431| 80 mE. of W side of Lot #181 1.0 | Clay 1724 13.2 [ 102 | 1922 |12.4|* 89.7
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TECHNICAL TESTING 2"": 11851 - 42 StReet SE. Caunasv, AB T2Z 4K4
& SERVICES LYD. 5: Orrice: 403-243-9733 Fax: 403-243-9736

993 19932618
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUMMARY Of FIELD DENSITY TESTS Troxler 3430, S.N 39134, Calibrated 02-02-2017 by Troaler Canada Wess inc.
Date Test Location Elev. | Soil |Dry Unit| Water Proctoy Proctor|Opt. (Compaction
2018 # (m) | Type| Wt [ContentSampiqDensity|Watel Level
T.05G. (kg/m3) | (%) #__| (kg/m’)|(%) (%)
Silty
* 435 Retest of Test # 433 -1.0 | Clay 1891 13.7 | 102 | 1922 {124 98.4
Silty
* 436 Retest of Test # 434 -1.0 | Clay 1897 133 102 1922 124 98.7
Silty
437| 20 m N, of S side of Lot #129 -2.0 | Clay 1899 14.1 102 | 1922 [ 124 98.8
Sikty
438 [ 20 m W, of E side of Lot #129 -2.0 | Clay 1887 13.9 102 1922 [ 124 98.2
* Test #425,426, 435 & 436 represents retest of test # 423. 424, 433 & 434 after further compaction effort was applied.
SW of Lot #129, W of MH 13 & 14, W of Lot #172 & #72 Removal of Water, Storm & Sanitary Lines
Jul 21 Silty
am 439 | 20 m SW, of E side of Lot #129 -1.5 | Clay 1871 9.8 102 | 1922 [ 124]* 973
Silty
440 | 40 m SW, of E side of Lot #129 -1.5 | Clay 1910 9.7 102 | 1922 124 99.4
Silty
* 441 Retest of Test # 439 -1.5 | Clay 1884 9.5 102 | 1922 t124 98.0
' Silry
442 1 15 m W.of E side of MH14 -2.0 | Clay 1914 113 | 102 | 1922 {124 99.6
Sily
443 | 20 m W, 6m N of E side of MH14 -2.0 | Clay 1893 125 | 102 | 1922 [124 98.5
Silty
444 | 31 m W.6m N of E side of MH14 -20 | Clay 1891 13.0 | 102 | 1922 {124 98.4
Silty
445 | 33 m W.5m N of E side of MH14 2.0 | Clay 1891 124 | 102 [ 1922 |124 98.4
Silty
446 | 30 m W, of E sideof Lot 72 -0.8 | Clay 1840 9.6 102 [ 1922 j124(* 957
Sily
447 | 130 m W, of E side of Lot 72 -0.8 | Clay 1876 103 1 102 | 1922 | 124 97.6
Sihy
* 448 Retest of Test # 446 0.8 | Clay 1901 100 { 102 | 1922 {12.4 98.9
Jui 21 Silty
pm 449 | 50 m W, of E side of MH13 -1.7 Clay 1895 113 102 1922 (124 98.6
Silty
450 | 150 m W, of E side of MH13 -1.7 | Clay 1860 130 | 102 | 1922 j12.4]* 96.8
Silty
451 } 250 m W, of E side of MH13 -1.7 | Clay 1903 116 | 102 | 1922 [12.4 99.0
Siley
452 {300 m W. of E side of MH13 -1.7 | Clay 1893 105 { 102 { 1922 (124 98.5
Stlty
* 453 Retest of Test # 450 -1.7 | Clay 1882 13.2 | 102 | 1922 [ 124 97.9
Silty
454 [ 10 m W.of E side of Lot 72 -0.6 | Clay 1861 129 | 102 [ 1922 | 12.4{* 96.8

Page 18 of 24




TECHNICAL TESTING 2"“; 11551 - 42 Swerr SE. Cawsam, AB T2Z 4K4
& SERVICES LTD. 5: OfFice: 403-243-9733 Fax: 403-243-9736

w1993 1993-2618
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
054 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3%
SUM MARY Of FIELD DENSITY TESTS Troaler 3430, S.N. 39124, Calibrated 02-02-2017 by Troaler Canada West Inc.
Date Test Location Elev. | Spil |Dry Unit] Water Proctof Proctor|Opt. |Compaction|
2018 # (m) | Type Wt, | Content Sampld Density| Wate| Level
T.05.G. {kg/m3) | (%) #_ | (kg/m")|(%) (%)
Silty
455 | 100 m W, of E side of Lot 72 -0.6 | Clay 1903 13.6 | 102 | 1922 | 124 99.0
Silty
* 456 Retest of Test # 454 0.6 | Chy 1892 12.5 102 1922 {124 98.4
* Test # 441, 448, 453 & 456 represents retest of test # 439, 446, 450 & 454 after further compaction effort was applied.
W of Lot #129, W of MH 14, W of Lot #63, W of Lot #72 Removal of Water, Storm & Sanitary Lines
Jut 23 Silty
am 457 1 15 m W, of E side of Lot 129 -1.7 | Clay 1832 13.2 | 102 | 1922 [124 95.3
Silty
458 | 40 m W, of E side of Lot 129 -1.7 { Clay 1883 139 [ 102 | 1922 | 124 98.0
Silty
459 | 20 m W, of E side of MH14 -1.7 | Clay 1860 10.7 [ 102 | 1922 [1241]* 96.8
Silty
460 | 20 m W.6m N of E side of MH14 -1.7 | Clay 1887 13.6 102 1922 | 124 98.2
Silty
461 | 31 mW.6mN of E side of MH14 -1.7 | Clay 1901 11.8 | 102 | 1922 | 124 98.9
Stlty
462 | 33 m W.5m N of E side of MH14 -1.7 | Chy 1864 13.0 | 102 | 1922 {124 97.0
Silty
* 463 Retest of Test # 459 -1.7 | Clay 1903 11.0 102 1922 [ 124 99.0
Silty
* 464 Retest of Test # 462 -1.7 | Cly 1899 13.3 102 1922 1124 98.8
Jul 23 Silty
pm 465 | 250 m W. of E side of Lot 63 0.0 | Clay 1907 10.2 | 102 | 1922 [ 124 99.2
Siity
466 | 280 m W, of E side of Lot 63 0.0 Clay 1846 2.8 102 1922 {124]* 96.0
Silty
* 467 Retest of Test # 466 00 | Ciay 1879 12.3 102 | 1922 | 124 97.8
Silty
468 | 30 m W, of E side of Lot 72 -0.5 | Clay 1883 109 | 102 | 1922 {124 98.0
Silty
469 | 130 m W, of E side of Lot 72 -1.0 | Clay 1924 9.4 102 | 1922 | 124 100.1
Silty
470 [ 170 m W, of E side of Lot 72 -1.5 | Clay 1873 10.9 102 1922 11244* 975
Silty
* 471 Retest of Test # 470 -1.5 | Clay 1889 10.6 | 102 § 1922 1124 98.3
Silty
472 | 20 m W. of E side of Lot 129 -1.4 | Clay 1880 11.8 | 102 | 1922 [124 97.8
Silty
473 | 40 m W, of E side of Lot 129 -14 | Oy 1889 110 | 102 | 1922 {124 98.3
* Test # 463, 464. 467 & 471 represenis retest of test 3 459, 462. 466 & 470 after further compaction effort was applied.
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M&

Project:

Job #:

Chent:

Contractor:

TECHNICAL TESTING
SERVICES LTD.

Esl. 1993
Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

2"": 11551 - 42 Stwt SE. Catoany, AB T2Z 4K4
z Orrice: 403-243-9733 Fax: 403-243-9736
1993-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum ~+/- 3%

Troxler 3430, SN 19134 Cahbrated 02.02-2017 by Tronier Canada Wess Inc

Date Test Location Elev. | Soil |Dry Unit| Water Proctoy Proctor|Opt. |C ompaction‘

2018 # (m) | Type Wt. | Content[Sampld Density|Wate] Level
T.0SC. (kgm3)| (%) # | (kg/m"){(%) (%)

Jul 24 Scheduled Testing cancelled due 1o wet site conditions

Jul 25 Scheduled Testing cancelled on site due to wet site conditions

W of MH-13 & 14, W of Lot #129

Removal of Water, Storm & Sanitary Lines

Jul 26 Sihy
am 4741 20 m W,of E of MHI13 0.0 Clay 1889 11.2 102 1922 | 124 98.3
475/ 100 m W, of E of MH13 0.0 (S.‘ILI;; 1904 104 ¢ 102 | 1922 | 124 99.1
476 | 200 m W, of E of MH13 0.0 ?“llz 1903 10.8 102 1922 (124 99.0
477( 300 m W. of E of MHI3 0.0 ?l:i 1854 11.4 102 1922 [ 12.4|* 96.5
478 Retest of Test # 477 0.0 E‘II’:; 1602 11.1 102 1922 {124 99.0
Jul 26 Silty
pm 4791 23 m W, of Eof MH14 -1.3 Clay 1864 13.4 102 1922 | 124|* 970
480( 23 m W.8m W of E of MH14 -1.3 ?"lla(: 1905 11.3 102 1922 1124 99.1
481 ] 36 m W,8m W of E of MH14 -1.3 21:; 1885 119 [ 102 | 1922 {124 98.1
482] 36 m W, of E of MH14 -1.3 2'1:; 1906 12.7 | 102 [ 1922 {124 99.2
483 Retest of Test # 479 -1.3 ?1:: 1889 13.0 | 102 { 1922 | 124 98.3
484| 10 m W, of E side of Lot 129 -1.3 ?I]alz 1859 12.6 102 1922 [1241* 96.7
485] 40 m W, of E side of Lot 129 -1.3 S“I:: 1835 13.8 102 1922 [ 124]* 955
486 Retest of Test # 484 -1.3 ?1:: 1903 124 | 102 [ 1922 {124 99.0
* 487 Retest of Test # 485 -1.3 ?l:; 1897 129 | 102 | 1922 [ 124 98.7

Test # 478, 483, 486 & 487 represents retest of test # 477. 479, 484 & 48S after further compaction effort was applied.

W of MH-14/ W of Lot #63 & 129, N of Lot #118

Removal of Water, Storm & Sanitary Lines

Jut 27 Silty
am 4881 15 m W, of E side of Lot 129 -1.0 Clay 1889 9.7 101 1922 | 124 98.3
Silty
489} 23 m W.of E side of Lot 129 -1.0 | Clay 18R8 10.3 101 1922 | 124 98.2
Sihy
4901 23 mW,7mN of E sideof Lot 129 -1.0 | Clay 1855 13.9 10] 1922 11241* 965
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M&B

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
Est. 1993

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

-
1943-2C18

Troxler 3430

11551 - 42 Srer7 SE, Caucary, AB T2Z 4Ke
OrFicE: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

. S.N. 39134, Calibrated 02-02-2017 by Troxler Canada West Inc

Date Test Location Elev. | Soil |Dry Unit| Water ProctoyProctor|Opt. {Compaction
2018 # (m) [ Type| Wt |ContentSampldDensity|Wate| Level
1.08G. (kgm3) | (%) # | (kgm")|(%) (%)
Sitty
49] Retest of Test # 490 -1.0 | Clay 1910 125 | 101 1922 124 99.4
Silty
4921 13 m W.of E of MHI4 -1.0 | Clay 1889 11.2 | 101 1922 | 124 98.3
Silty .
4931 23 m W.8m N of E of MHI14 -1.0 | Clay 1914 106 [ 101 1922 | 124 99.6
Sikty
494 | 35 m W.of E of MH14 -1.0 | Clay 1823 12.3 101 1922 | 124|* 950
Silty
495] 35 m W, 8m N of E of MH14 -1.0 [ Clay 1906 11.5 101 1922 1124 99.2
Salty
496 Retest of Test # 494 -1.0 | Clay 1876 12.0 | 101 1922 124 97.6
Sthty
497|120 m W of E side of Lot # 72 -0.3 | Ciay 1850 116 | 101 1922 | 124(* 963
Stlty
498 { 180 m W of E side of Lot # 72 -0.3 | Clay 1823 104 | 10l 1922 | 124 94.8
Sifty
499 Retest of Test # 497 -0.3 | Clay 1895 11.8 | 10! 1922 [ 124 98.6
Jul 27 Sitty
pm 500{ 12 mNof Ssideof Lot #118 -2.0 | Clay 1830 14.2 101 1922 |124|* 95.2
Sily
501 12 mN.12m Wof Ssideof Lot # 118 -2.0 | Clay 1866 14.6 | 10l 1922 [ 124+ 971
Silty
502| 35 mN,of Ssideof Lot# 118 -2.0 | Clay 1803 157 | 101 1922 {124([* 938
Sthy
503 Retest of Test # 500 2.0 | Clay 1901 13.7 { 101 1922 1124 98.9
Silty
504 Retest of Test # 501 -2.0 | Clay 1883 14.0 [ 101 1922 124 98.0
Silty
305 Retest of Test # 502 2.0 | Cay 1906 14.6 | 101 1922 124 99.2
Sitty
506 | 200 m W, of E side of Lot # 63 -0.3 | Cuay 1884 15.3 101 1922 1124 98.0
Silty
507 | 250 m W, of £ side of Lot # 63 -0.3 | Ciay 1828 14.0 | 10! 1922 1124(* 95.1
Silty
508 Retest of Test # 507 -0.3 | Clay 1878 14.3 101 1922 | 12.4 97.7
Jul 27 Sifty
pm 509 15 m W.of E of MH14 -0.7 | Clay 1824 13.7 § 101 1922 | 12.4]* 949
Silty
510] 30 m W.of Eof MH14 -0.7 | Clay 1849 13.0 | 10] 1922 112.4|* 96.2
Silty
5111 30 m W.10m N of Eof MH14 -0.7 | Clay 1880 11.9 [ 10} 1922 1124 97.8
Silty
512 Retest of Test # 509 -0.7 Clay 1899 13.3 101 1922 {124 9R R
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TECHNICAL TESTING
& SERVICES LTD.
Est. 1993

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.

Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

:Z"": 11551 - 42 Swen SE. Catoanv. AB T2Z 4K4
=z Ornce: 403-243-9733 Fax: 403-243-9736
1993-2C14

M&:B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3%

Troxler 320, $.N. 391134, Calibrated 02-02-2017 by Troaler Canada West Inc

Date Test Location Elev. | Soil |Dry Unit] Water Proctof Proctor|Opt. (Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Wate| Level
T.05G. (kg/m3) | (%) # (kg/m") (%) (%)
Silty
* 513 Retest of Test # 510 -0.7 | Clay 1904 12.9 101 1922 124 99.1

further compaction effort was applied.

* Test #491. 496, 499, 503, 504, 505, 508. 512, 513 represents retest of test # 490. 494, 497, 500. 501, 502, 507. 509, 510 after

N of Lot #118/ W of Lot #129/ W of MH-14

Removal of Water, Storm & Sanitary Lines

Jul 28 Silty
am 514 9 mN.ofSsideofLot#118 -1.7 | Clay 1852 13.6 102 1922 [ 12.41* 964
515/ 9 mN.12m Wof Sside of Lot # 118 -1.7 ?1:: 1845 13.9 | 102 | 1922 | 124}* 96.0
516 35 mN.of Ssideof Lot# 118 -1.7 ?‘Il::: 1835 12.7 102 1922 | 124 95.5
517) 9 mN.3mEof S side of Lot # 118 -1.7 (s‘lll:::' 1879 113 {1 102 ] 1922 | 124 97.8
* 518 Retest of Test # 514 -1.7 E‘llla(: 1882 13.0 102 1922 | 124 97.9
* 519 Retest of Test # 515 -1.7 ?:R 1875 14.5 102 1922 [ 124 97.6
520 15 m W, of Esideof l.ot# 129 -0.7 ?1:: 1855 11.5 | 102 | 1922 {12.4(* 965
521 25 m W, of E side of Lot # 129 -0.7 ?l'::z 1835 10.9 | 102 | 1922 {12.4(* 955
522) 24 m W, 8m N of Ssideof Lot # 129 -0.7 f‘ll:: 1858 120 | 102 | 1922 {12.4|* 96.7
* 523 Retest of Test # 520 -0.7 S‘il::' 1901 11.1 102 } 1922 1124 98.9
* 524 Retest of Test # 521 -0.7 zlllat; 1889 11.8 102 1622 {124 98.3
* 525 Retest of Test # 522 -0.7 ?I:: 1878 11.8 § 102 | 1922 |124 97.7
5261 15 m W_of E of MH14 -0.4 (S.‘ll::: 1925 9.5 102 | 1951 115 98.7
527{ 30 m W.10m N of E of MH14 -0.4 ?llali' 1861 106 § 102 ( 1922 J124]* 968
* 528 Retest of Test # 527 -0.4 zillari 1885 10.2 102 1922 1124 98.1
* Test# 518.519. 523. 524. 525. 528 represents retest of test & 514. 515, 520. 521. 522. 527 after further compaction effort was
applied.
W of Lot ¥129, N\ of Lot #118 Removal of Water, Storm & Sanitary Lines
Jul 30 Silry
am 5291 16 m W. of E side of Lot # 129 0.0 | Clay 1911 9.2 102 | 1951 |11.5 97.9
530] 22 m W.of E side of Lot # 129 0.0 ?ll::i 1931 10.6 102 1951 | 11.5 95.0
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M&B

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.

Est. 1993

Midficld Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

-
1693-2018

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

11951 - 42 Swrerr SE, Cawary, AR T2Z 4x4
Orrick: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 08%

Moisture Content: Optimum +/- 3%

Troxler 3430, SN 39134, Calibrated 02-02-2017 by Iroxler Canada West lnc

Date Test Location Elev. | Soil |Dry Unit; Water Proctof Proctor{Opt. {Compaction|
2018 # (m) | Type Wt. | Content Samplq Density|Wate Level
1.05G. (kg/m3) | (%) 8 |(kg/m))(%) (%)
Silty
531{ 4 mN.ofSsideoflot#118 -1.4 | Clay 1844 9.8 102 | 1922 1124 959
Silty
5320 4 mN. 1ImWofSsideof Lot#118 -14 t Clay 1855 104 | 102 | 1922 [1241* 965
Silty
5331 33 mN.of Ssideof Lot# 118 -1.4 | Chy 1908 10.1 102 1922 | 124 99.3
Silty
534| 17 mN,of SsideofLot# 118 -1.4 | Clay 1899 9.5 102 1922 1124 98.8
Silty
* 535 Retest of Test # S31 -1.4 ) Clay 1897 9.8 102 | 1922 j124 98.7
Silty
* 536 Retest of Test # 532 -1.4 | Clay 1884 106 | 102 | 1922 | 124 98.0
Jul 30 Silty
pm 5371 10 mN.of Ssideof Lot # 118 0.0 [ Clay 1885 9.7 102 | 1922 [ 124 98.1
Silty
S53B{ 35 mN.of Ssideof Lot # 118 0.0 Clay 1879 9.5 102 1922 | 124 97.8
Silty
539 10 mN.12m Wof Ssideof Lot # 118 -1.0 | Clay 1854 100 | 102 | 1922 [ 124|* 965
Sthy
* 540 Retest of Test # 539 -1.0 | Chy 1899 9.5 102 1922 1124 98.8
Siny
5411) 350 m W, of S side of Lot# 118 -0.3 | Clay 1847 11.2 102 1922 [124(* 961
Silty
* 5424 Retest of Test # 541 -0.3 | Clay 1884 11.5 102 1922 1124 98.0

* Test # 535. 536, 540. 542 represents retest of test # 531. 532, 539. 54] after further compaction effort was applied.

W of Lot #1 & Lot #72

Removal of Water, Storm & Sanitary Lines

July 31 Schedule am Testing canceiled on site.
July 31 543 [ 200 m W. of E side of Lot # 72 -1.0 ?ll.: 1810 11.3 | 102 | 1922 |124[* 94.2
544 1220 m W.of E side of Lot # 72 -1.0 till:; 1885 11.8 102 1 1922 [124 98.1
* 545 Retest of Test # 543 -1.0 ?Islal; 1901 11.6 102 ] 1922 1124 98.9
546 | 15 m W.of E side of front gate Lot #] -2.0 ?Ilu.: 1833 149 | 102 1 1922 {124(* 954
347 75 m W.of E side of front gate Lot #] -2.0 (S‘Il:z 1811 152 ] 102 | 1922 ] 124* 942
* 548 Retest of Test # 546 -2.0 2‘:: 1897 14.8 102 { 1922 | 124 98.7
* 549 Retest of Test # 547 -2.0 (SZIII;: 1883 149 | 102 | 1922 J124 98.1
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TECHNICAL TESTING
& SERVICES LTD.
€31, 1993

Project:

Job #:

Client:

Contractor:

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

-
1693-2018

11551 - 42 Sweer SE, Cagany, AB T2Z 4K4
Ofnce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

98%

Optimum +/- 3%

Troxler 2420, S N_20) 34, Calibrated 02-432-2017 by 1roxler Canada West [nc

Date Test Location Elev. | Soil |Dry Unit| Water Proctot Proctor|Opt. |Compaction
2018 # (m) | Type| Wt |ContentSampld Density{Wate| Level
T.0SG. (kgmd) | (%) # | (kg/m"){(%) (%)
Silty
550 | 35 m W, 10m N of E side of front gate Lot #1 -2.0 | Clay 1849 154 102 1 1922 124 962
Silty
551 | 35 m W.90m N of E side of front gate Lot #] -2.0 | Chy 1938 9.9 102 | 1951 | 11.5 99.3
Silty
* 552 Retest of Test # 550 -2.0 | Clay 1880 152 | 102 | 1922 | 124 97.8

* Test # 545. 548. 549. 552 represents retest of test # 543, 546. 547. 550 after further compaction effort was applied.
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M&B

TECHNICAL TESTING
SERVICES LTD.

11551 — 42™ Street S.E.
Calgary, Alberta T2Z 4K4 fax

MOISTURE DENSITY (PROCTOR) RELATIONSHIP

MOISTURE CONTENT (%)

office (403)243-9733
(403)243-9736

Al tests performed in accordance with ASTM Standard 1698. D1557, or D2049 unless otherwise noted.

kg
mm

mm
mm

Project: Midfield Mobile Home Park Sample #: 102
954 - 16 Avenue NE Location: Site - N of Lot 62
(5318237)
Sample Description: Silty Clay. trace of gravel
Project #: 18-06-001
Source:
Date : July 4, 2018 Technician: C.M.
Minimum Dry Density (kg/m3)
Maximum Dry Density (kg/m3) 1895
Client: Wilco Contractors Southwest Inc. Optimum Moisture Content: (%) 13.0
Natural Moisture Content: (%)
Compactior Standard: ASTM D 698
Method ‘A’
R = oA Hammer Weight: 25
Eperes: \ Hammer Drop 305
2300 $2 *‘ ) No. of Layers 3
: — =\ No. of Blows/Layer: 25
HE Diameter of Mold: 102
2200 ﬁwi ;_;J"_"}\ Height of Mold: 116
28 - See=mms A Volume of Mold: 0.000943
2100 4 i __: = T\_“‘\
= e \ ROCK CORRECTIONS
45 ; pass :’:‘VA;\‘ oversize dry density moisture
2000 T ise==so (%) (kg/m’) (%)
- EEsScssesssosgspusss i =2 s 1922 124
g, oo S BN 10 1951 1.9
= S m s = — A\ 15 1980 11.3
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TECHNICAL TESTING M&B 11551 ~ 42 Srreer SE, Calgary, AB T2Z 4K4
M&B SERVICES LTD. Orrice: 403-243-9733 Fax: 403-243-9736
EvaiL: office@mbtechtesting.com

Est. 1993
1993-2018

YEARS

September 17. 2018
Project No. 18-06-003

WILCO CONTRACTORS SOUTHWEST INC.
4700 - 110 Avenue S.E.

Calgary. AB

12C 2T8

ATTENTION: MR. MICHAEL HEGARTY
RE: MIDFIELD MOBILE HOME PARK

COMPACTION & CONCRETE TESTING & INSPECTION — AUGUST 2018
Dear Sir.

Please find enclosed compaction test reports for the above listed project. As indicated from the
density testing conducted. the material placed agrees with project requirements.

If vou have any questions. or require any additional information. please contact this office.
Respectfully submitted,

M & B TECHNICAL TESTING SERVICES LTD.

Mike O*Connor, P.Tech.(Eng.)




M&

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
£st 1993

Midfield Mobile Home Park
954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

1983-2018

YEARS

11551 - 42 Swen SE, Cawasy, AB T2Z 4K4
Orrce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troaler 3430, SN, 39134, Calthrated 02-02-2017 by Troxler Canada West Inc

Date Test Location Elev. | Soil |Dry Unit] Water Proctof Proctor|Opt. {Compaction
2018 # (m) | Type W¢. | Content Samplq Density]Wate] Level
T0SG. kg/m3) | (%) # | (kg/m*)|(%) (%)
Removal of Water & Sanitary Line
Lot #1, Lot #72
Aug 01 Silty
am 553 | 15 m W, of E side of front gate Lot #1 -1.7 | Chay 1883 11.8 102 | 1922 | 124 98.0
Silty
554 | 75 m W, of E side of front gate Lot #1 -1.7 | Clay 1844 11.3 102 1922 | 124}* 959
Sty
555 | 35 m W, 10m N of E side of front gate Lot #1 -1.7 | Clay 1893 139 | 102 §{ 1922 | 124 98.5
Stlty
556 | 35 m W, 30m N of E side of front gate Lot #1 -0.5 | Clay 1864 14.9 102 | 1922 [124|* 970
Sihy
557 | 35 mW.90m N of E side of front gate Lot #1 -0.3 | Clay 1937 9.0 102 1922 | 124 100.8
Silty
558 Retest of Test #554 -1.7 | Clay 1908 11.5 102 | 1922 {124 99.3
Silty
559 Retest of Test #556 -0.5 | Clay 1922 140 § 102 | 1922 [ 124 100.0
Aug 01 Silty
m 560 [ 15 m W, of E side of front gate Lot #1 -1.5 | Clay 1895 116 | 102 | 1922 [ 124 98.6
Silty
561 | 75 m W.of E side of front gate Lot #1 -1.5 | Clay 1841 10.8 | 102 | 1922 {124(* 958
Sity
562 | 30 m W, 12m N of E side of front gate Lot #1 2.0 | Clay 1847 154 | 102 { 1922 | 124]|* 96.]
m W, 6m N. 10m E of E side of front gate Sity
563 | 30 Lot#l -2.0 | Clay 1850 144 | 102 | 1922 | 124f* 963
m W, 32m N, 7m W of E side of front gate Sitty
564 | 30 Lot #] 2.0 | Clay 1921 13.3 102 | 1922 | 124 99.9
Silty
565 Retest of Test #561 -1.5 | Clay 1899 11.0 | 102 | 1922 1124 98.8
Sily
566 Retest of Test #562 22,0 | Clay 1902 15.2 102 ] 1922 | 12.4 99.0
Silty
567 Retest of Test #563 -20 | Chy 1885 146 | 102 | 1922 | 124 98.1
Aug 01 m W.6m N, 12m E of E side of front gate Silty
pm 568 | 30 Lot#xl -2.0 | Clay 1789 16.1 102 1922 {12.4|* 93.]
Silty
569 | 30 m W, 15m N of E side of front gate Lot #1 2.0 | Clay 1890 12.0 102 1922 [ 124 983
m W. 32m N. 7m W of E side of front gate Silty
570 | 30 Lot#] 2.0 | Clay 1906 124 102 1922 | 12.4 99.2
Silty
571 | 35 m W_10m N of E side of front gate Lot #1 -1.4 | Clay 1839 13.2 102 1922 124 957
Silty
572 | 35 m W.30m N of E side of front gate Lot #1 -0.3 | Clay 1880 140 | 102 { 1922 [ 124 97.8
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M&

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.

ExL. 1993
Midfield Mobile Home Park
954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

11881 - 42 SWeeT SE, Cacary, AB T2Z 44
OrFce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

Troxler 1430, S\, 39134, Calibratcd 02-02-2017 by Trozler Canada West Inc

98%

Optimum +/- 3

Date Test Location Elev. | Sojl [Dry Unit| Water Proctog Proctor{Opt. [Compactio
2018 # (m) | Tvpe Wt. | Content Sampld Density(Wate| Level
TOSG. (kgmd)| (%) | # |(kg/m’)|(%) (%)
Silty
573 | 35 m W.90m N of E side of front gate Lot #] 0.0 | Clay 1908 106 | 102 | 1922 [ 124 99.3
Silty
* 574 Retest of Test #568 0.0 | Cuy 1876 155 | 102 | 1922 {124 97.6
Silty
* 575 Retest of Test #571 0.0 | Clay 1901 13.5 [ 102 | 1922 | 124 98.9
Silty
576 | 200 m W, of E side of Lot #72 0.0 Clay 1803 10.8 102 1922 11241 938
Silty
577 | 220 m W, of E side of Lot #72 0.0 Clay 1847 10.2 102 1922 {124}* 96.1
Silty
* 578 Retest of Test #576 0.0 | Clay 1912 107 | 102 | 1922 | 124 99.5
Silty
* 579 Retest of Test #577 0.0 | Clay 1895 9.9 102 | 1922 | 124 98.6
* Test # 558, 559, 565, 566, 567. 574, 575. 578, 579 represents retest of test # 554, 556. 561. 562, 563. 568. 571. 576, 577 after
further compaction effort was applied.
Lot #1
Aug 02 Silty
am 580 j 35 m W, 15m N of E side of front gate Lot #1 -0.6 | Clay 1916 155 | 10} 1922 ] 12.6 99.7
Sthy
581 | 35 m W.30m N of E side of front gate Lot #1 0.0 | Clay 1927 14.2 t 101 | 1922 {12.6 100.3
Sifty
582 | 15 m W of E side of front gate Lot #1 -13 | Clay 1789 169 | 101 1922 §12.6{* 93.1
Silty
583 | 75 m W of E side of front gate Lot #1 -1.3 | Clay 1822 155 [ 101 | 1922 [12.6{* 948
Silty
584 | 30 m W.7m N of E side of front gate Lot #] -1.7 | Clay 1889 10.9 [ 101 | 1922 126 98.3
m W. 7m N, 10m E of E side of front gate Silty
585 | 30 Lot#l -1.7 | Clay 1893 119 | 101 { 1922 | 12,6 98.5
Silty
586 | 30 m W.32m N of E side of front gate Lot #1 -1.7 | Chy 1837 146 | 101 1922 {12.6|* 956
Silty
* 587 Retest of Test #582 -1.3 | Clay 1887 153 | 101 | 1922 | 126 98.2
Sitty
* 588 Retest of Test #583 -1.3 | Clay 1897 15.3 | 10} 1922 {126 98.7
Silty
* 589 Retest of Test #586 1.7 | Clay 1914 14.0 | 101 1922 1 12.6 99.6
Aug 02 Sily
pm 590 | 15 m W of E side of front gate Lot #1 -1.0 | Clay 1904 149 | 101 1922 {126 99.1
Stlty
591 | 75 m W of E side of front gate Lot #1 -1.0 | Chy 1881 159 101 1922 1126 97.9
Silty
592 | 35 m W. 10m N of E side of front gate Lot #] -0.3 | Clay 1835 13.0 § 101 1922 | 12.6(* 955
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M&

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.

Eat. 1993
Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

1893-2018

v
=
-
o

>

11551 - 42 Swerr SE, Caloary, AB T22 4K4
OfFIE: 403-243-9733 Fax: 403-243-9736

Minimum Specified Compaction:

Moisture

M&B Project #: 18-06-005

98%

Content: Optimum +/- 3

Troxler 1430. S.N. 391 34, Calibrated 02-02-2017 by Troaler Canada West Inc.

Date | Test Location Elev. | Soil |Dry Unit] Water ProctogProctor{Opt. [Compaction
2018 # (m) | Type Wt. | Content Sampld Density| Wate Level
b TOSG. (kg/m3) | (%) #_ | (kg/m")|(%) (%)
Silty
593 | 30 m W.10m N of E side of front gate Lot #1 -14 | Clay 1810 147 | 101 | 1922 | 126|* 942
m W, 10m N, 10m E of E side of front gate Siity
594 | 30 Lot#l -1.4 | Clay 1889 14.0 101 1922 (126 98.3
m W. 30m N. 7m E of E side of front gate Silyy
595 | 30 Lot#] -1.4 | Clay 1901 15.0 [ 101 | 1922 [ 126 98.9
Silty
596 Retest of Test #592 -0.3 | Clay 1883 13.5 | 10} 1922 1126 98.0
Silty
597 Retest of Test #593 -14 | Clay 1876 149 | 101 1922 112.6 97.6
Aug 02
pm Site was shutdown due to weather 3:30pm
Test # 587. 588, SB9. 596, 597 represents retest of test # 582, 583. 586, 592, 593 after further compaction effort was applied.
Aug 03 Scheduled texting cancelled on site due to wet site comditions
Lot #1
Aug 07 Silty
am 598 | 15 m W of E side of front gate Lot #1 -0.6 | Clay 1632 104 | 102 | 1922 1124 100.5
Silty
599 | 75 m W of E side of front gate Lot #1 -06 | Clay 1908 129 1 102 | 1622 j124 993
Silty
600 | 30 m W.8m N of E side of front gate Lot #1 -1.0 | Clay 1862 13.7 § 102 | 1922 [ 124({* 969
m W.8m N, 12m E of E side of front gate Silty
601 | 30 Lot#! -1.0 | Clay 1883 120 | 102 | 1922 | 124 98.0
Silty
602 | 30 m W.30m N of E side of front gate Lot #] -1.0 | Clay 1918 12.6 | 102 | 1922 | 124 99.8
m W, 30m N. 7m E of E side of front gate Silny
603 | 30 Lot#l -1.0 [ ctay 1822 14.6 | 102 | 1922 [ 124(* 948
Silty
604 Retest of Test #600 -1.0 | Clay 1880 13.2 ] 102 ] 1922 | 124 97.8
Silty
605 | 30 Retest of Test #603 -1.0 | Clay 1885 146 | 102 | 1922 |12.4 98.1
Aug 07 Silty
pm 606 1 15 m W of E side of front gate Lot #1 0.3 | Ciay 1901 13.7 { 102 | 1922 {1124 98.9
Sikty
607 | 75 m W of E side of front gate [.ot #1 0.3 | Clay 1903 11.6 | 102 | 1822 124 99.0
Silty
608 | 30 m W, 10m N of E side of front gate Lot #1 -0.7 | Clay 1878 13.5 | 102 | 1922 [ 124 97.7
m W, 10m N. 10m E of E side of front gate Silty
609 | 30 Lotxl -0.7 | Clay 1864 14.2 102 1922 | 1241* 970
Silty
610 | 30 m W, 30m N of E side of front gate Lot 41 -0.7 | Clay 1889 10.3 102 | 1922 [ 124 98.3

Page 3 of 11




TECHNICAL TESTING
SERVICES LTD.

sl. 1993

M&B

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client; Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

21551 -~ 42 Steeer SE, Cawcany, AB T2Z 4K4
Orrce; 403:243-9733 Fax: 403-243-9736

>
1993-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troxler 3430, S.\. 39134, Calibrated 02-G2-2017 by Troxler Canada West Ing

Date Test Location Elev. | Soil [Dry Unit| Water Procto] Proctor|Opt. |Compaction
2018 # (m) | Type Wt. | Content Sampld Density|Watej Level
1056 (kg/m3) | (%) # | (kg/m")|(%) (%)
m W, 30m N, 7m W of E side of front gate Silty
611 | 30 Lot#l -0.7 | Clay 1900 12.9 102 1922 1124 98.9
Silty
* 612 Retest of Test #609 -0.7 | Clay 1889 140 | 102 | 1922 {124 98.3
Aug 07 Silty
pm 613 | 15 m W of E side of front gate Lot #1 00 | Clay 1876 130 | 102 [ 1922 [ 124 97.6
Silty
614 | 75 m W of E side of front gate Lot #1 0.0 Clay 1900 11.2 102 1922 | 124 98.9
Silty
615 | 30 m W, 8m N of E side of front gate Lot #1 -0.4 | Clay 1841 13.9 102 1922 [124|* 958
m W, 8m N. 10m E of E side of front gate Silty
616 | 30 Lot#l -0.4 | Clay 1807 124 ] 102 | 1922 |124(* 940
m W.30m N, 10m W of E side of front gate Silty
617 } 30 Lot#] -0.4 | Clay 1899 136 | 102 | 1922 1124 98.8
Silty
* 618 Retest of Test #615 -04 | Clay 1893 130 | 102 | 1922 [12.4 98.5
Silty
* 619 Retest of Test #616 -04 | Clay 1880 122 | 102 | 1922 {124 97.8
* Test #604, 605. 612, 618, 619 represents retest of test #600, 603, 609, 615, 616 after further compaction effort was applied.
Lot #]
Aug 08 Silty
am 620 { 15 m W of E side of front gate Lot #1 0.0 | Clay 1889 13.9 102 1922 | 12.4 98.3
Silty
621 | 75 m W of E side of front gate Lot #1 0.0 | Clay 1831 13.0 | 102 1922 |12.4]* 953
Silty
622 | 30 mW.15mN of E side of front gate Lat #1 0.0 Clay 1812 11.5 102 1922 [1241* 943
m W, 10m N. 10m E of E side of front gate Silty
623 | 30 Lot#l 0.0 | Clay 1861 139 ( 102 | 1922 }124|* 96.8
Silty
624 | 30 m W, 30m N of E side of front gate Lot #1 0.0 | Clay 1904 12,6 102 | 1922 [124 99.1
m W, 30m N. 10m W of E side of front gate Silty
625 | 30 Lot#l 0.0 Clay 1899 13.7 102 1922 1124 98.%
Silty
* 626 Retest of Test #621 0.0 | Cly 1891 13.0 | 102 | 1922 {124 98.4
Sihy
* 627 Retest of Test #622 0.0 Clay 1876 12.0 102 1922 {12.4 97.6
Silty
* 628 Retest of Test #623 00 | Cly 1889 13.5 102 | 1922 [ 124 98.3
* Test #626. 627. 628 represents retest of test #621. 622, 623 after further compaction effort was applied.
Lot #2, #169
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M&B

Project:

Job #:
Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
Est. 1993

Midfield Mobile Home Park
954 - 16 Avenue NE
5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

Ma8
:! = - 11551 - 42 Sreeer SE, Calcany, AB T2Z 4K4
3 OFFice: 403-243-9733 Fax: 403-243-9736
1993-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troxler 3410. S N 39134, Calibrated 02-02.2017 by Troxler Canada West Ing.

Date Test Location Elev. | Soil |Dry Unit| Water Proctof Proctor{Opt. [Compaction|
2018 # (m) | Type Wt. | Content Sampld Density| Wate Level
1.05G. kgm3)| (%) | # [(kg/m)|(%) (%)
Aug 09 Silty
am 629 | 5 m N of S side of front gate Lot 42 -2.0 | Clay 1810 128 | 102 | 1922 [124]* 942
Silty
630 | 10 m N of § side of front gate Lot #2 -20 | Clay 1848 13.8 | 102 | 1922 11244 96.]
Silty
631 | 15 m N of S side of front gate Lot #2 -1.5 | Ciay 1891 13.0 § 102 | 1922 1124 984
Silty
* 632 Retest of Test #629 -2.0 | Clay 1901 126 | 102 | 1922 [124 98.9
Silty
* 633 Retest of Test #630 -2.0 | Clay 1893 13.5 1 102 | 1922 [ 124 98.5
Aug 09 Silty
pm 634 | 6 mN of S side of front gate Lot #2 -1.5 { Clay 1908 113 | 102 1 1922 124 99.3
Silty
635 | 15 m N of S side of front gate Lot #2 -1.5 | Clay 1891 13.0 [ 102 | 1922 | 124 98.4
Silty
636 | 26 m N of S side of front gate Lot #2 -1.2 | Clay 1922 9.7 102 | 1922 {124 100.0
Aug 09 Silty
pm 637 { 6 mN of S side of front gate Lot #2 -1.3 | Clay 1812 148 | 102 | 1922 [124]* 943
Silty
638 | 1S m N of S side of front gate Lot #2 -1.3 | Clay 1858 135 | 102 | 1922 ]124|* 96.7
Silty
639 | 25 m N of S side of front gate Lot #2 -0.9 | Clay 1845 14.0 | 102 | 1922 | 124(* 96.0
Sily
640 | 10 m S of N side of Lot #169 -2.0 | Clay 1829 8.5 102 | 1922 1124|* 95.2
Silty
641 | 30 m S of N side of Lot #169 -2.0 | Clay 1885 9.3 102 | 1922 1124 98.1
Silty
¥ 642 Retest of Test #637 -1.3 Clay 1875 14.5 102 1922 [ 124 97.6
Sily
* 643 Retest of Test #638 -1.3 Clay 1900 13.0 102 1922 1124 98.9
Silty
* 644 Retest of Test #639 0.9 | Cly 1883 138 | 102 | 1922 124 98.0
Silty
* 645 Retest of Test #640 -2.0 | Clay 1902 8.9 102 | 1922 [12.4 99.0
* Test #632.633. 642. 643, 644, 645 represents retest of test #629. 630, 637, 638. 639, 640 afier further compaction effon was
applied.
Lot #2, #169
Aug 10 Silty
am 646 | 5 m N of Sside of front gate Lot #2 0.9 | Cly 1896 127 | 102 | 1922 112.4 98.6
Silty
647 | 12 m N of S side of front gate Lot #2 -0.9 | Clay 1845 12.2 102 | 1922 | 124(* 960
Sily
648 | 26 m N of S side of front gate Lot #2 -0.6 | Clay 1883 11.6 102 1922 [124]* 98.0
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TECHNICAL TESTING
& SERVICES LTD.
Est. 1993

>
1993-2019

11551 - 42 Streer SE. Catcany, AB T22Z 4K4
QFrice: 403-243-9733 Fax: 403-243-9736

Project: Midfield Mobile Home Park M&B Project #: 18-06-005
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wilco Contractors Southwest Inc. Moisture Content: Optimum +/- 3
SUMMARY Of FIELD DENS[TY TESTS Troxler 3430, 8.\ 19134, Calibrated 02.02.2007 by Troxler Canada Wesrt loc
Date Test Location Elev. | Soil |Dry Unit| Water Proctof Proctor|Opt. Compaction
2018 # (m) | Type| Wt |ContentSampldDensity|Wate] Level
T.05G. (kg/m3) | (%) # | (kg/m’)|(%) (%)
Silty
649 | 10 m S of N side of front gate Lot #169 -1.6 | Clay 1862 8.9 102 | 1922 |124 96.9
Silty
650 | 30 m S of N side of front gate Lot #169 -1.6 | Clay 1887 9.3 102 1922 1124 98.2
Silty
* 651 Retest of Test #647 -0.9 | Clay 1889 120 | 102 | 1922 | 124 983
Silty
* 652 Retest of Test #649 -1.6 | Clay 1897 8.5 102 1922 (124 98.7
Aug 10 Silty
pm 653 | 5 m N of S side of front gate Lot #2 -0.6 | Clay 1831 13.0 [ 102 | 1922 [12.4[* 953
Silty
654 | 15 mN of S side of front gate Lot #2 -0.6 | Clay 1866 132 | 102 [ 1922 j124(* 971
Sitty
655 | 25 m N of S side of front gate Lot #2 -0.3 | Clay 1901 125 | 102 | 1922 [ 124 98.9
Silty
656 | 10 m § of N side of front gate Lot #169 -1.3 | Clay 1816 128 | 102 | 1922 |124[* 945
Silty
657 | 30 m S of N side of front gate Lot #169 -1.3 | Clay 1851 120 | 102 [ 1922 |124]|* 963
Sily
* 658 Retest of Test #5653 0.6 | Clay 1880 12.8 | 102 | 1922 1124 97.%
Silty
* 659 Retest of Test #654 -0.6 | Clay 1889 13.2 102 1922 1124 98.3
Silty
* 660 Retest of Test #656 -1.3 | Clay 1884 126 | 102 | 1922 124 98.0
Sifry
* 661 Retest of Test #657 -1.3 | Clay 1893 11.5 | 102 | 1922 (124 98.5
Aug 10 Silty
pm 662 | S m N of S side of front gate Lot #2 -0.3 | Clay 1853 11.9 1 102 | 1922 |124(* 964
Silty
663 | 12 mN of S side of front gate Lot #2 -0.3 | Clay 1891 125 1 102 | 1922 | 124 98.4
Silty
664 | 26 _m N of S side of front gate Lot #2 0.0 | Chay 1883 13.1 102 | 1922 [ 124 98.0
Silty
665 | 10 mS of N sidc of front gate Lot #169 -1.0 | Clay 1912 9.7 102 1922 [ 12.4 99.5
Silty
666 | 30 m S of N side of front gate Lot #]69 -1.0 | Clay 1897 9.3 102 | 1922 124 98.7
Silty
* 667 Retest of Test #662 -0.3 | Clay 1889 11.5 | 102 { 1922 {124 98.3
* Test #651. 652. 658. 659. 660. 661. 667 represents retest of test #647. 649. 653. 654. 656. 657. 662 after further compaction
effort was applied.
Lot #2, #3, #169
Aug 11 Siley
am 668 { 10 _m S of N side of front gate Lot #169 -0.3 | Clay 1849 9.5 102 | 1922 | 124|* 96.2
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TECHNICAL TESTING
& SERVlCES LTD

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

11551 - 42 Strerv SE, Calary, AB T2Z 4K4
Orrce: 403-243-9733 Fax: 403-243-9736

-~
1993-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troxier 3430, S N 19134, Cahbrared 02-02-20) 7 by Troxler Canada West Inc.

Date Test Location Elev. | Soil |Dry Unit|] Water Proctol Proctor|Opt. {Compaction
2018 # (m) | Type| Wt |Content{SamplqDensity|Wate, Level
T.086G. (kg/m3) | (%) # (l_&gm’) (%) (%)
Sihy
669 | 30 m S of N side of front gate Lot #169 -0.3 | Clay 1893 8.9 102 1 1922 (124 98.5
Silty
670 | 5 m N of S side of front gate Lot #2 00 | Clay 1815 105 | 102 | 1922 |124}* 944
Silty
671 | 15 m N of § side of front gate Lot #2 0.0 [ Clay 1824 10.1 102 | 1922 1124|* 9459
Silty
672 | 26 _m N of § side of front gate Lot #2 0.0 | Clay 1829 120 | 102 | 1922 [124[* 952
Silty
* 673 Retest of Test #668 -0.3 | Clay 1889 9.0 102 | 1922 1124 98.3
Silty
* 674 Retest of Test #670 0.0 | Clay 1879 103 | 102 | 1922 [ 124 97.8
Sihy
* 675 Retest of Test #671 0.0 | Clay 1885 10.5 | 102 | 1922 | 124 98.1
Silty
* 676 Retest of Test #672 00 | Clay 1881 10.2 ] 102 ] 1922 1124 97.9
Aug 11 Siky
pm 677 [ 4 m N of S side of front gate Lot #3 -1.7 [ Clay 1875 142 [ 102 | 1922 ;124 97.6
Siley
678 | 12 m N of S side of front gate Lot £3 -1.7 | Clay 1806 14.8 | 102 { 1922 j12.4!* 940
Silty
679 | 26 m N of S side of front gate Lot 43 -1.7 | Clay 1860 13.7 | 102 | 1922 | 124[* 968
Sihy
* 680 Retest of Test #678 -1.7 | Clay 1878 14.5 | 102 | 1922 {124 97.7
Stlty
* 681 Retest of Test #679 -1.7 | Clay 1887 13.5 | 102 | 1922 {124 98.2

apphed.

* Test#673.674, 675, 676, 680, 681 represents retest of test #668. 670, 671, 672, 678, 679 after further compaction effort was

Lot #3, #169, #171, #172

Aug 13 Sitty
am 682 | 4 m N of S side of front gate Lot #3 -1.4 | Clay 1864 11.9 102 1922 1 124(* 970
Stlty
683 | 12 m N of S side of front gate Lol #3 -14 { Cly 1831 129 | 102 | 1922 |1241* 953
Sikty
684 | 26 m N of S side of front gate Lot #3 -1.4 | Chy 1843 11.6 | 102 | 1922 [124]* 959
Silty
* 685 Retest of Test #682 -14 § Chy 1899 116 | 102 | 1922 {124 98.8
Silty
* 686 Retest of Test #683 -1.4 | Clay 1839 125 | 102 | 1922 (124 95.7
Stlty
* 687 Retest of Test #684 -1.4 | Clay 1880 114 | 102 § 1922 (124 97.8
Aug 13 Silty
pm 688 1 4 m N of S side of front gate Lot #3 -1.0 | Clay 1851 109 | 102 | 1922 11241* 963
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M&B

Project:

Job #:

Client:

Contractor:

TECHNICAL TESTING
SERVICES LTD.
€at. 1993

Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

-
19$3-2018

11551 - 42 Swent SE, Cacary, AB T2Z 4K4
Orrce: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction:

Moisture Content:

98%

Optimum +/- 3

Troxler 2410, S.N. 39134, Calibrated 02-02-2U1 7 by Troxlet Canada Wes: Inc.

Date Test Location Elev. | Soil |Dry Unit] Water Proctof Proctor|Opt. [Compaction|
2018 # (m) | Type Wt. | Content Samplq Density| Wate Level
1.056. (kg/m3) | (%) # | (kg/m")|(%) (%)
Silty
689 1 12 m N of S side of front gate Lot #3 -1.0 | Clay 1843 120 | 102 | 1922 | 124([* 959
Silty
690 | 26 m N of S side of front gate Lot #3 -1.0 | Clay 1875 12.2 102 | 1922 }124 97.6
Silty
* 691 Retest of Test #688 -1.0 | Clay 1897 105 | 102 | 1922 [124 98.7
Silty
* 692 Retest of Test #689 -1.0 | Ciay 1881 122 | 102 | 1922 | 124 97.9
Silty
693 | 15 m S of N side of front gate Lot #169 -0.3 | Clay 1832 13.1 102 | 1922 {12.4{* 953
Silty
694 | 35 m S of N side of front gate Lot #169 -0.3 | Clay 1862 125 | 102 | 1922 [124|* 969
Silty
* 695 Retest of Test #693 -0.3 | Clay 1889 128 | 102 | 1922 | 124 98.3
Silty
* 696 Retest of Test #0694 -0.3 | Clay 1883 12.1 102 § 1922 112.4 98.0
Aug 13 Sily
pm 697 | 10 m S of N side of front gatc Lot #169 0.0 | Clay 1837 11.8 | 102 | 1922 {124]|* 956
Silty
698 | 25 m S of N side of front gate Lot #169 0.0 Clay 1787 12.9 102 1922 [124]* 930
Silty
699 | 40 m S of N side of front gate Lot #169 0.0 | Clay 1824 12.5 102 § 1922 [124(* 949
Silty
* 700 Retest of Test #697 0.0 | Clay 188! 11.5 | 102 | 1922 [12.4 97.9
Silty
* 701 Retest of Test #698 0.0 | Clay 1873 123 ) 102 [ 1922 {124 97.5
Silty
* 702 Retest of Test #699 0.0 | Chy 1893 123 | 102 | 1922 [ 124 98.5
Silty
703 | 10 _m N of S side of front gate Lot #3 -0.7 | Clay 1889 105 | 102 | 1922 {124 98.3
Silty
704 | 22 m N of S side of front gate Lot 43 -0.7 | Clay 1904 10.1 102 | 1922 | 124 99.1
Salty
705 | 15 m N of § side of front gate Lot #171 -1.8 | Clay 1804 135 | 102 | 1922 [124i* 939
Silty
706 | 15 m N of S side of front gate Lot #172 1.5 | Clay 1845 12.8 | 102 | 1922 [ 124]|* 96.0
Silty
* 707 Retest of Test #7085 -1.8 | Clay 1880 13.0 | 102 | 1922 [12.4 97.8
Silty
* 708 Retest of Test #706 -1.5 | Clay 1893 123 | 102 | 1922 [ 124 98.5
* Test #685, 686. 687. 691, 692, 695. 696. 700. 701, 702.707. 708 represents retest of test #682, 683, 684. 688. 689. 693. 694, 697,
698. 699. 705. 706 after further compaction effort was applied.
* Test # 707 & 708 represents retest of test # 1 10 4 (June 1) after the material at that area was removed. reworked and compacted.
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TECHNICAL TESTING
SERVICES LTD.
£, 1993

M&

Project: Midfield Mobile Home Park
954 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc.
Contractor: Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

11551 - 42 Sy SE, Cawganr, AB T2Z 4K4
OfFcE: 403-243-9733 Fax: 403-243-9736

1943-2018

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Troaler 3430, S N, 39134, Calibrated 02-02-2017 by 1roxler Canada West inc

Date Test Location Elev. | Soil |Dry Unit| Water Proctoy Proctor|Opt. Compaction]
2018 # (m) | Type| Wt |ContentSampldDensity{Wate] Level
1.056. {kg/m3) | (%) # [ (kg/m’)|(%) (%)
Lot #3, #169, MH #2, MH #3, MH # 14
Aug 15 Silty
am 709 | 2 mN of Sside of Lot #169 -2.0 | Clay 1875 7.8 102 [ 1922 1124 97.6
Silty
710 { 5 m N of S side of Lot #169 -2.0 | Clay 1860 10.2 102 1922 | 12.41* 96.8
Silty
* 711 Retest of Test #710 -2.0 | Clay 1901 10.5 [ 102 | 1922 [ 124 98.9
Silry
712 | 1.5 m N of § side of front gate Lot #3 -2.0 | Clay 1926 8.1 102 | 1922 {124 100.2
Silty
713 | 5 mN of S side of front gate Lot #3 -1.5 [ Clay 1808 8.4 102 | 1922 |124]* 94.1
Silty
714 | 12 m N of S side of front gate Lot #3 -0.6 | Clay 1899 104 | 102 | 1922 [124([* 988
Silty
715 | 22 m N of S side of front gate Lot #3 -0.3 | Clay 1851 8.9 102 | 1922 | 12.4(* 963
Silty
* 716 Retest of Test #713 -1.5 | Clay 1881 8.5 102 | 1922 {124 97.9
Silty
* 717 Retest of Test #714 -0.6 | Clay 1874 10.0 § 102 | 1922 124 97.5
Silty
* 718 Retest of Test #715 -0.3 | Clay 1895 84 102 | 1922 124 98.6
Aug 15 Sihy
pm 719 | 4 mWMH#14 -2.0 | Clay 1931 7.5 102 ) 1922 ] 12.4 100.5
Silty
720 [ 2 mNMH#14 2.0 | Clay 1914 9.1 102 1922 124 99.6
Silty
721 | 2 mNof Ssideof Lot #169 -1.7 | Clay 1885 8.5 102 | 1922 1124 98.1
Stity
722 | 5 mN of S side of Lot £169 -1.7 | Clay 1897 7.7 102 | 1922 (124 98.7
Silty
723 { 1.5 mNMH#3 2.0 | Clay 1793 11.3 102 1922 [ 12.4]* 933
Silty
724 { 2 mNMH#3 2.0 | Clay 1781 12.0 102 1922 [124(* 927
Sikty
725 4 mNMH#3 220 | Clay 1805 1.6 102 1922 112.41* 9319
Sily
* 726 Retest of Test #723 2.0 | Clay 1899 110 | 102 | 1922 |124 98.8
Sifty
* 727 Retest of Test #724 -2.0 | Clay 18K2 12.5 102 1922 [ 12.4 97.9
Sihy
* 728 Retest of Test #725 -2.0 | Clay 1903 114 | 102 ) 1922 [ 124 99.0
Silty
729 1 mEMH#2 -2.0 | Clay 1850 10.0 102 1922 1 124(* 96.3
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M&

Project:

Job #:

Client:

Contracior:

TECHNICAL TESTING
SERVICES LTD.
fsat. 1993
Midfield Mobile Home Park
954 - 16 Avenue NE

5318237

Wilco Contractors Southwest Inc.

Wilco Contractors Southwest Inc.

SUMMARY of FIELD DENSITY TESTS

25

=
=
-
w

-
1993-2018

11551 - 42 Sweer SE, Caicanr, AB T2Z 4K4
Orrice: 403-243-9733 Fax: 403-243-9736

M&B Project #: 18-06-005

Minimum Specified Compaction: 98%

Moisture Content: Optimum +/- 3

Tsoaler 3430 S.N. 39134, Cahbdrated 02-02-2017 by Tronler Canada West Inc

Date Test Location Elev. | Sofl |Dry Unit| Water Proctof Proctor;Opt. |Compaction

2018 # (m) | Type| Wt |ContentSampld Density|Wate] Level

105G, (kg/m3)| (%) #_ | (kg/m’){(%) (%)
Silty

730 | 5 mEMH#2 -2.0 | Clay 1840 11.0 | 102 | 1922 |124|* 957
Silty

731t 12 mEMH#2 -1.0 | Clay 1836 116 | 102 | 1922 1124|* 955
Silty

732 | 20 mEMH# 0.5 | Clay 1901 108 | 102 | 1922 ]124 98.9
Silty

733 Retest of Test #729 -2.0 | Chy 1895 9.3 102 | 1922 1124 98.6
Silty

734 Retest of Test #730 -2.0 [ Clay 1882 10.5 | 102 | 1922 1124 97.9
Silty

735 Retest of Test #731 -1.0 | Clay 1879 11.5 102 | 1922 | 124 97.8
Silty

736 { 1 m N of S side of front gate Lot #3 -1.5 | Clay 1885 9.5 102 | 1922 124 98.1
Silty

737 | 10_m N of S side of front gate Lot #3 -0.3 | Clay 1874 8.} 102 | 1922 [ 124 97.5
Silty

738 | 22 m N of S side of front gate Lot #3 0.0 | Ciay 1891 8.9 102 1922 {124 98.4
Aug 15 Silty

pm 739 | 1 mN of Sside of Lot #169 -1.3 | Clay 1807 9.7 102 | 1922 j124(* 94.0
Silty

740 | § mN of Sside of Lot #169 -1.3 | Clay 1789 11.2 | 102 | 1922 | 12.4]* 931
Silty

741 Retest of Test #739 -1.3 | Clay 1883 10.1 102 | 1922 [12.4 98.0
Silty

742 Retest of Test #740 -1.3 | Clay 1878 11.0 ] 102 | 1922 | 124 97.7
Silty

743 | 3 mEMHS#3 -1.5 | Clay 1886 115 1 102 | 1922 | 124 98.1
Silty

744 1 2 mNMHA3 -1.5 | Clay 1852 11.1 102 | 1922 j1241* 964
Silty

745 {1 1.5 mSMH#3 -1.5 | Clay 1876 122 ] 102 | 1922 [12.4 97.6
Silty

746 Retest of Test #744 -1.5 | Clay 1899 107 ) 102 § 1922 (124 98.8
Silty

747 | 1 mN of S side of front gate Lot #3 -0.9 | Clay 1878 9.9 102 | 1922 [ 124 97.7
Silty

748 | 10 m N of S side of front gate Lot #3 0.0 | Cla 1912 8.5 102 ] 1922 1124 99.5
Silty

749 | 1 mEMH#2 1.7 | Clay 1803 128 | 102 | 1922 j1241(* 938
Silty

750 | 5 mEMH#® -1.7 | Clay 1881 13.0 | 102 | 1922 | 124 97.9
Silty

751 | 12 mEMH#2 -0.7 { Cla 1841 12.1 102 1922 (124 958
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TECHNICAL TESTING 2"“: 11551 - 42 Sreerr SE. Caioasv, AB T2Z 4K4é
SERVICES LTD. 5: OfFKe: 403-243-9733 Fax: 403-243-9726

S 1993 mormre—rm 1993-2018
Project: Midfield Mobile Home Park M&B Project #: 18-06-005
054 - 16 Avenue NE
Job #: 5318237
Client: Wilco Contractors Southwest Inc. Minimum Specified Compaction: 98%
Contractor: Wileo Contractors Southwest Inc. Moisture Content: Optimum +- 3
SUMMARY Of FIELD DENSITY TESTS Troaler 3410, 5N 19134, Catibrated 02-02-2017 by 1 raxler Canada West Inc.
Date Test Location Elev. | Soil {Dry Unit| Water Proctog Proctor|Opt. [Compaction
2018 # (m) | Type Wt. | Content Sampld Density| Wate, Level
1.08G. (kg/m3) | (%) # | (kg/m’)|(%) (%)
Silty
752 | 20 mEMH#2 -0.3 | Clay 1903 10.3 ] 102 | 1922 1124 99.0
Silty
* 753 Retest of Test #749 -1.7 | Clay 1889 123 1 102 | 1922 {124 98.3
Silty
* 754 Retest of Test #751 -0.7 | Clay 1899 11.5 | 102 | 1922 |124 98.8
* Test#711, 716,717, 718, 726, 727. 728, 733, 734. 735, 741. 742, 746. 753. 754 represents retest of test #710, 713, 714, 715,
723, 724. 725, 729, 730.731.739. 740, 744, 749,751 after further compaction effort was applied.
Lot #3, #169, MH #2, MH #3, MH # 14
Silty [
Auglé | 755 5 mEMHH#3 0.0 | Clay 1860 125 | 102 | 1922 [124]* 9.8
Sthy
756 2 mNMH#3 0.0 | Clay 1885 119 | 102 | 1922 | 124 98.1
Silty
757 2 mWMH# 0.0 Clay 1827 9.8 102 1922 1 124|* 951
Silty
* 758 Retest of Test #755 0.0 | Clay 1901 12.0 [ 102 | 1922 | 124 98.9
Siley
* 759 Retest of Test #757 0.0 Clay 1906 10.2 102 1922 | 124 99.2
Silty
760 1 mEMH#®2 0.0 | Cly 1918 8.9 102 | 1922 1124 99.8
Silty
761 10 mEMH %2 0.0 | Clay 1933 9.3 102 [ 1922 [ 124 100.6
Silty
762 1 mNMHE#4 0.0 Clay 1822 8.7 102 1922 [12.4(* 948
Silty
763 3 m WMHE#14 0.0 | Clay 1876 11.2 | 102 | 1922 [124 97.6
Sikty
* 764 Retest of Test #762 0.0 Clay 1881 8.5 102 1922 | 12.4 97.9
Sty
765 2 mN\ of Sside of Lot #169 0.0 | Clay 1804 108 | 102 | 1922 1124/ 939
Silty
766 5 m N of Sside of Lot #169 00 | Cly 1839 10.2 102 1922 1 124i* 957
Sitty
* 767 Retest of Test #765 0.0 Clay 1895 10.5 102 1922 [ 124 98.6
Silty
* 768 Retest of Test #766 0.0 | Chy 1881 10.9 102 1922 {124 97.9
Stiry
769 1 mN of Sside of front gate Lot #3 0.0 Clay 1889 88 102 1922 1124 98.3
Silty
770 5 m N of S side of front gate Lot #3 00 | Chy 1899 10.1 102 § 1922 1124 98.8
* Test #758., 759. 764. 767.768 represents retest of test #755. 757, 762. 765. 766 after further compaction effort was applied.
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PRELIMINARY GEDTECHN CAL EVALUATION - REDEVELOBPMENT OF MIDFIELD MOBILE HCME PARK
FILE 704-ENG CGEOQ3633-01 | FEBRUARY 2020 1 IZSUED FOR USE. I1SC CTCHFICENTIAL - REVISION 1
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BOREHOLE LOGS



MODIFIED UNIFIED SOIL CLASSIFICATION

TYPICAL
MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
=Dq/D, Greater than 4
oW Well-graded gravels and gravel- & o
; sand mixtures, (itthe or no fines i C= . x I Batween 1 ang 3
g i e g Poorly graded graveis and gravei- gs .
SE cp sand mixtures, [%tte Or no fines ::. ] Not mesting both criteria for GW
g s ﬂ"ggi Atterberg limits
2 55 - Sity gravels, ! EZ B ¥ | Atorverg imhs piot below " tine | Lol
: 35 g;g grave)-sand-sit mixturas & or plasticity indax less than 4 hatched area are
bordariine
aﬁ’ % e Clayey gravels, E Atterberg Bmits pit abave A" kne ""’"‘“‘*""‘d
& grave!-sand-ciay mixtures o plastictty Index greater than 7 raquiring use
¥ ks dua) symbols
] = Greatet than 6
'! oW Wel-graded sands ang gravelly g & D"m}
g§ 5 §§ sands, ite ar no fines !ii C= Dﬂib. Between 1 and 3
: EE sp Poorly gracad sands and gravelly i Eig Not meeting both criteri for SW
E L33 sands, itile or no fines ! ¢ ! ™
£3% £=
53 ;
Y | attectorg imits piot betow *A° ng. | A22ErDErY limits
| 2 i SM Silty sands. aand-siit mixtures a piotting In
f 5 gzg@ !55 or prasticlty Index lexs than 4 hatched arva are
| ; BE borderiine
5 . fimits piot abave "A" fine Classifications
sC Clayey sanda, sand-clay mixtures Atesberg requiring use of
E or plasticity Index graster than 7 prirpitichens
f p L m‘;’mr““"&:"- For claxsificason of fine-grained sois and fine traction of Correa-Grained sobe.
§ & of glight plasticity PLASTICTTY CHART
i 1 o Inorganic sits, Micaceous o .
R MH dlatomaceous fine sands or
siite, elastic siits S0ds passing 425 ym
| s Inorganic clays of low plasticity, ®
g g o gm”m“‘mmv mion of A e P = Q.73 4L - 20)
B i v ality clays, lean clays g “ .
g E 5 E- E 2 a Inorganic clays of medium
! g i plasticty, sify clays g -
§ 2 Inorganic clays of high » :
é g EE cH plasticty, fal ctays a
AL .
@ 3 oL Organic sifts and organic siltty claya S SORRE "
s g Z o' 'ow ¢ . "° - ;] « 0 [ -3 m = [ 108
‘ S g g $ oH Organic clays of madium Atk LT
‘ =] o high plasticity
| *Basad on the matertal passing the 75 mm sieve
| HIGHLY ORGANIC SOILS P Peat and cther ighly organic Reference; ASTM Designation D247, for kientification procedure
soiis see D2488. USC as modified by PFRA
SO COMPONENTS OVERS(ZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SIZE PERCENTAGE BY MASS OF Rounded or subrounded
MINOA COMPONENTS COBBLES 75 mm to 300 mm
PASSING | RETANED PERCENTAGE DESCRIPTOR BOULDERS > 300 mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35% “and®
fine 19 mm 475 mm ROCK FRAGMENTS >75 mm
21035 % “y-adjective” ROCKS > 0.76 cubic metre In volume
coarse 475mm 2.00 mm 101020 % “some®
medium 2.00 mm 425 ym
. fine 425 ym 75 pm >0 10 % “race”
| ﬁru (non piastic) 75 m as above but
CLAY (lastie by behavior |
L M o e S ot 00 ‘ o T - x

1t TETRATECH




TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075 mm sieve): Includes (1) clean gravels and sands, and (2) silty or
clayey gravels and sands. Condltion s rated according to relative density, as Inferred from laboratory or In situ tests.

descriptive term relative density n (blows per 0.3 m)
Very Loose 010 20% Oto 4
Loose 20 to 40% 4t010
Compact 40 to 75% 10t0 30
Dense 7510 90% 3010 50
Very Dense 90 to 100% greater than 50

The number of blows, N, on a 51 mm 0.D. split spoon sampler of a 63.5 kg weight falling 0.76 m, required to drive the
sampier a distance of 0.3 m from 0.15 m to 0.45 m.

FINE GRAINED SOILS (major portion passing 0.075 mm sleve): Inciudes (1) Inorganic and organic siits and clays, (2)
gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated according to shearing strength, as estimated from
laboratory or In situ tests.

descriptive term unconfined compressive
strength (kPa)
Very Soft Less than 25
Soft 251050
Firm 50 to 100
stift 100 to 200
Very Stitt 200 to 400
Hard Greater than 400

NOTE: Slickensided and fissured clays may have lower unconfined compressive sirengths than
shown above, because of planes of weakness or cracks In the soll.

GENERAL DESCRIPTIVE TERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - contalning shrinkage cracks, frequentty filled with fine sand or siit; usually more or less vertical.
Laminated - composed of thin layers of varying colour and texture.

Interbedded - composed of atternate layers of differsnt soll types.

Calcareous - contalning appraciable quantities of calclum carbonats.;

Well graded - having wida range In grain sizes and substantial amounts of intermediate particie sizes.

Poorly graded - predominantty of one grain size, or having a range of sizes with some intermediate size missing.

without the knawdedige of Tetra Tech. The testing services reported herein have been performed 10 recognized industry standards, uniess ngied. No other warranty is made TETRATECH
Thess data do not Include or represent any intsrpretalion or oginlon of specification compiiance or matsrial suttebitfty. Should snginsering intsrpretation be required, Tetra
Tech wit provide ftupon wrtten requast.

Tt_Dorshole Terms_Genersd.odr

Data presented hereon is for the sole use af the stipulaied client. Tetra Tech is not reaponsibie, nor can be heid iable, for use made of this report by any other party, with o C




BOREHOLE KEYSHEET

Water Level Measurement

Measured In standpipe
. \ f »-
! pie zameter or well ~f  Inferred

Sample Types

f e - Disturoed, Bag o ~ ~
E L-Casing [I:l Core Grat ? I] HZ Core | Har
. N . D c
Jarand Eag Fi N2 Core [j Mo Recovary | o] opht Spoond/SPT [[D Tube
B CRREL Care

Backfill Materials

Cement/
>rmut

- Asphatt - Bentcrite %y Drit Cuttings Greut
Gravel Sand | g Siugh F-:_..:_- Topscil Backdl ;

Lithology - Graphical Legend’

Lt Clay Coal
i
Limestane E;:»id Mudstone

Sand A Sandstone % Shale

CabblesiEaulders i

d
i

4

EE% Cvganics

AN
{

Tili peg ;‘:1 Topsoi

V The graphical i£0end 15 an approymaton and fOr wsual repre sentator anly Sl strats rmiay COMENse @ combination of the basic

syrad i shawn ghove Particle cizes are not dravan to slale
nl TETRATECH




Borehole No; BH19-01

Projedt: Redevelcpment of Midfisld Mobile Home Parx | Prgedt No: CGEQ03633-01

Location: 18 Moncton Road NE Ground Elev: 1074.385 m
Calgary, Abarta 3Th -26884.103 E; 535918277 N
& = <
. > € — Y <
Z - = AQ
fe|d Soil S 2218 mrTom | EEE
812 Description Bla 5| e 2.4 == S
& E & | Pastc Moisture  Liguid
g Lmt  Content  Limd
A Posxet Pen. kP2 A
5 20 40 60 80 100 200 300 400
- TOPSOIL - Tlay. sity. sardy. trate g-avel. da 1. Garx biown, race : B - : B .
b | organics.trate rootists i : : : : : ]
E CEAY P - sfly. some sand. atagrawe., damp. oW (laslc. Diows. . | : R : 1074
race oxiies | ] : ‘ : p
C 81 By : 'Y 3
1 H ‘ : ST R ]
o ' \ .
- : 1073—
L L ) ]
r i 11163 @ L] ]
S S e I T -
: a - 1072
g | :
3 : B
r - fark > owr, trace organics, ace wood geb s T ) . ]
C oy 9 : : 3
L | s 23 ] [] —
- [ . : 1
- q 83 A ]
E - brown E 1070:
; & |- mast (‘a .
u & X183 8 |1BS) @ ] ;]
-5 < £ ]
C £ | ]
b & . : o
S & | - dark owr staning B 84 : . : A : 1069
L ° -
L& 3
6 ]
E - sUff, dark trowr, race r potiets, vace wood Jebns N 3
F MR ) . 1068
’: [ E
F - brow : _:
s 85 A 3
b o L :
. bt 10s7
F -gray.lace ambiant odo.t 5 : E:E .
P Xpsaloe 2 ] ~ ] rod =
E- 2 [ . ’ E:r‘_“ . 1
L - 310w, ate tbhies EZE:: 1056 :
C n BG A E._}:_ 065
g | SN
N a5 3
kA 4 CoIER Y ]
A 4 GLAY - sy, sandy. Vara gravet, wal. olt. mexdium plastc. Diown, : =N A
[ & 3ce OXes. rate Coa! specks 40 ® . Lol 5
- 2 SAENE
C 19 'S CREE
b i ':—:': . 3
10 . l : , - T{T{T] 1964
Contractor: Al Servize Completion Cepth: 1.1
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Borehole No: BH19-01
Project: Radevelopment of Ml ald Mobile Home Park. | Proiect No: CGEC03639-01
@ Location: 16 Moncton Read NE Ground Elev: 1074.385 m
Calgary, A'berta ITM -2884.103 £; 5559182.77 N
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Borehole No: BH19-02

Projedt: Redevelopment of Midfield Mobile Home Park | Project No: CGE003839-01
Location; 920 16 Avenue KE Ground Elev. 1075.983 m
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Borehole No: BH19-03

Prged: Redevelcpment of M dfieid Mobile Home Park | Prgied No: CGEQ03833-01
@ Locatien: 954 16 Avenue NE Ground Elev: 1074.827 m
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Borehole No: BH19-04
Project: Redavelopment of Mdfield Mobia Home Park [ Projact No: CGEQ03633-01
Location: 951 16 Averue NE Ground Elev: 1076137 m
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Borehole No: BH19-05

Project: Redeveiopment of Midieid Mobile Home Park

Project No: CGEQ03633-01

Location: 951 1iAveme NE

Ground Elev: 1073.308 m
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Borehole No: BH19-05

Project: Redeveiopmant of Midfieid Mobile Home Park

Projedt hNo: CGEO03633-01

Location: 951 16 Averue NE

Ground Elev, 1073.308 m
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Borehole No: BH19-05

Project: Redevelop~ent of Midisld Mobila Home Park

Prged No: CGEO03639-01

Locaton: 951 16 Avenue NE

Ground Elev: 1673.308 m

Cagary, Aberta
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Borehole No: BH19-06

Project: Redavelopment of M Fiald Mobila Home Park

Projlect No: CGE003633-01

Location: 951 15 Avenua NE

Ground Elev: 1075.263 m
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Borehole No: BH19-06

Project: Redaveiopment of Mdfiald Mobile Homa Park | Proed No: CGEQ)3633-01
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Borehole No: BH19-07

Project: Redevelopment of Mdfield Mobile Home Park

Project No: CGEQ03639-01
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Borehole No: BH19-07

Project: Redeveiopment of MiXinld Mobie Home Park

Proed No: CGEQ03639-01

o

Locaton: 951 16 Avenue PLE_»

Ground Elav; 1074.87 m

Caigary, Alberta

3TM -2424.118 E; 5359044 743 N

TETRATECH

Contractor, A Sarvice

Cempleton Depth: 30.5

Cr.ling Rig Type: Solid Stem Auger

Start Date: 2013 Apri 17

Logged By: IB

Complation Date: 2019 Apal 17

Revewed By: KL

Page 2 of 3
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Borehole No: BH19-07
# Projact: Redevelopment of Midfield Mobila Home Park | Projact No: CGEQ03639-01
-Q Location: 951 18 Averus NE Ground Elev: 1074.87 m
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Borehole No: BH19-08

Projedt: Radevelopment of Midfield Mobile Home Park

Project No: CGEQ03633-01
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Borehole No: BH19-09

Projedt: Redevelopment of M dfiald Mobila Homa Park

Projed No: CGEQ03833-01

Location; 920 16 Avenue NE
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Borehole No: BH19-10
Projedt: Redavelopment of Midieid Mobila Home Park | Praject No: CGEQ03839-01
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Borehole No: BH19-11
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Borehole No: BH19-11

Project: Redeveiopment of Midf eld Mobila Home Park

Project No: CGEC03653-01

Locatcn: 954 16 Avenue NE
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PRELIMINARY GEOTECHNICAL EVALUATION - REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE: 704-ENG.CGED03638-01 | FEBRUARY 2020 | ISSUED FOR USE: ISC CONFIDENTIAL - REVISION 1

APPENDIX C

LABORATORY TEST RESULTS



ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: B2 N o
Redevelopment o _ Borehole Number:  BH-05 _
Project No: 704-ENG.CGEO03639-01 . Depth: 1.8-2.1m
Client: The City of Calgary Sampled By: 1B TestedBy: JB
Attention: . DateSampled: April22, 2019 _
Email: L Date Tested: ~ May 13, 2019 o

Sample Description: SILT, sandy, some clay — B . - -

Plasticity Chart
S0 f
T 4 CH
M
% 30 [+] /
(=4
5 /
° 20 !
2 cL /
E 10 Y //
TLML 1 ML arOL MH or OH
0 ML ) | i
0 10 20 0 40 50 60 70
Liquid Limit (W)
Liquid Limit (W, : 26 Natural Maisture (%) 21.6
Plastic Limit : 18 Soil Plasticity: Low
Plasticity Index (iIp) : 8 Mod.USCS Symbol: ML - CL

Remarks:

Reviewed By: M P.Eng.

Data presented hereon is for the soie use of the stipulated client. Tetra Tech is not respersible, nor can be held liable, for use made of this report by
any other party. with o without the knowladge of Tetra Tech. The testing services raported herein have been performed to recognized industry

standards, unless noted. No other waranty is made. These data do not include or represent any interpretalion ar opinion of specificaticn compliance l n TETRA TECH
or matenal suttability. Should engineering intarpretation be requirad. Tetra Tach will provide it upon written request.




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: S5
Redevelopment , Borehole Number:  BH-05
Project No: 704-ENG.CGEO03639-01 Depth: 7681m
Client: The City of Calgary SampledBy: 1B Tested By: JB
Attention: - B - Date Sampled: Aprif22, 2019
Email: Date Tested: May 13, 2019

Plasticity Chart
50
~ 40 CH
-g’ 0 c /
c i
; /
T - e
G cL /
£
a 10 :
T T weo o on
o s ML i
! 10 20 30 40 50 b 0
Liquid Limit (W,)
Liquid Limit (W,: 23 Natural Moisture (%) 15.3
Plastic Limit : 15 Soil Plasticity: Low
Plasticity index {ip) : 8 Mod.USCS Symbo!: CL-ML

Remarks:

Reviewed By: —% P.Eng.
P

Data presented nerzon is ‘of the s2le use ot the stipafated chert Tetra Tech 1S not tesponsible. nor Can be heid hadie, 107 Lss mads

any otaer paty ant or wincut the knowledge ¢f Tetra Tech The tesiing services Teporea natein Rave been pertarmad 1o recognized ndusity TETR TECH
stangards. uniess notes. No otner watranty is made These data 9o not irciugde of 'eprasent any 1vemr2iahion Of Jpinen Of specilicalion comp! arce -'t A

or matanal suilablly Shou d sngreanng interpretahon be required. Tatrg Tech wil provide 1 upsr wrttan retues:




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: ss
Redevelopment Borehole Number:  BH-07
Project No:  704-ENG.CGEO03639-01 Depth: 13.7-142m
Client: The City ot Calgary Sampled By: I8 Tested By: JB
Attention: Date Sampled: April 22, 2019
Email: Date Tested: May 13, 2019

Sample Description: CLAY, siity (Lacustrine)

Plasticity Chart
N !
'a 30 CH
X f ‘ /
-g ) ; Ci
£
z /
R I : : ~
I cL i
8 P |
a 1) }
T T = T
;.---.C.L;':‘l-----t ...... = MLor OL MH or OH
th ML . 1 ‘
3] 10 RS 30 10 30 of) )
Liquid Limit (W)}
Liquid Lirmt (W ,: 29 Natural Moisture (%) 19.5
Plastic Limit : 17 Soil Plasticity: Low to Medium
Plasticity index (ip) : 12 Mod.USCS Symbol: CL-CI
Remarks:
// -
Reviewed By: ”W P.Eng.
/
Uata preserasngrecn g o ite soie use o he shpurate ettt Tev s gt 28T orantehellane st made ot s wnopd by

re xroniedye (f Teira Te

s ralte Tresadwa e

pary, Wi ar

NC OTrET wWarrar

an 2 Pavg bean paryemed 1 ey zad ndustry
€372 un £ 3° reCTRSANE any In 2pimon 3 3p2ct canon comeiancs 1b TETRA TECH

o mataca: sytaly Should angmeanng nisrpraalor te wgures Teia Teotw ! piowide 1l LDIT WIKIET equest




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: B7 i
Redevelopment ..~ Borehole Number:  BH-06
Project No: 704-ENG.CGEO03639-01 Depth: 9.9-10.1m
Client: The City of Calgary - Sampled By: B Tested By: JB
Attention: - , Date Sampled: Aprit 22,2019 -
Emait: Date Tested: May 13, 2019

Sample Description: CLAY, silty, sandy, trace gravel

Plasticity Chart

S0 E
—_ CcH
= 30 {
» % /
3 30 . c
£ * |
> !
S 243 ; ] e
L L /
7]
] [ ]
8 " i /
RN bocccvannmnn L~ ;
L...ChMe 1 ML or OL MH or OH
ML | i
)
0 10 20 30 40 S0 601 70
Liquid Limit (W)
Liquid Limit (W,,: 27 Natural Moisture (%) 15.3
Plastic Limit : 14 Soil Plasticity: Low
Plasticity Index {ip) : 13 Mod.USCS Symbot: CL
Remarks:
Reviewed By: ‘W P.Eng.
s
Caa presented herear 5 o Ihe sole use 3 the siouialzd chient Tetra Tech s st respons biz, nor car be heid wable 107 Lse mace O kg rens By
any other parly. with: o without the knowledge of Tetra "ech The testng services repcried nerein have been perlormed tore ad nJusty
standards, uriess noles No other warrarty is made Tnese data do notinciuge &7 1€Erasant any imtemyatalizn of SpHion 3 SLehacr SoTR AT CE TETRA TECH
or matedal sutabilly Should engreseng interpretation be required. Tetra Tech wil provide 1t upar writter reques?



ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: S9
Redevelopment Borehole Number:  BH-05
Project No: 704-ENG.CGEO03839-01 Depth: 13.7-14.2m
Ciient: The City of Calgary Samplec By: B Tested By: MS
Attention: Date Sampled: April 22, 2019
Email: Date Tested: May 29, 2019

Sample Description: SILT, some clay, trace sand {Lacustrine)

Plasticity Chart

30 4 B o Gl /

“ | | B //‘
; cL /

Plasticity Index (Ip)

N = ML or OL MH or OH
: [ : |
0 ; ; )
G 10 20 RIS} 40 50 0] 70

Liquid Limit (W )

Liquid Limit (W, 25 Natural Moisture (%) 26.1
Plastic Limit : 22 Soil Plasticity: Low
Plasticity index (Ip) : 3 Mod.USCS Symbol: ML
Remarks:
Reviewed By: //:,w/ P.Eng.
’,K 7
7\

Data presented hareor s for the sole use of the shpuated ciiert Tedra Tesh s not responsible, nor can be heig liatle, tor use mace of k.5 raport &y

ary alher Samy with O withow! the xnowieaga o Totra Tesh The testng services reponied hersin have beer percenad fo racogmzed rdusiry
s'andards, unless nolad Ne othsrwaranty (s made These data de not relude o ragiesent any :TRMIAANCN GF 5 MR O* SpeCificalion compiance 1E TETRA TECH

o makeng swiabilihy Shodlc engmesnar interpretaion B2 eguied Tetra Tecn wii prov de ¥ upor water reques




PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT

ASTM D7928
Project: Midfield Mobile Home Park Redevelopment Sample No: B3
Client: The City of Calgary Borehole/ TP:  BH-03
Project No.: 704-ENG.CGEO03639-01 ~ Deptn: 3.840m
Location: Former Midfield Mobile Home Park Date Tested  May 13, 2019
Description "1 GRAVEL. some sand, some silt, trace clay Tested By: MS
Particle | Percent Clay size Siit Size Sand Gravel
Size Passmg Fine Medium Coarse Fine Coarse
l()" | [ : i Pl ! !
100mm | | m | l | [
75 mm P 90 7 i | [ 1
50 mm 100 e ; P P ‘
38 mm 67 r RO L i il ! [
; T :
25 mm 59 ¢ H E '
e e | 1 an |
19mm | 57 n70 ; :
13 mm 48 |t ' i i
10mm | 44 L n '
- E 60 : — T v
2 mm 35 nso : i 1 4
850um | 33 | e | RN | Hian
425pm | 30 r 10 : | | ‘ ; ol F
250 um | 28 N ( ' T i
o b b T L L
150 um 26 20 i i wutll ‘ - — .
T - y X : ‘ | ; Material Description
75 um 23 i ! {/ ‘ Propartion (%)
30 um 18 M"() % ’ i 3 Prall | | Clay size 8
a” L A } ' f Silt Size 15
19 um 16 s 'L SRR | Sand 16
11 ym 14 S 10 /',?t, 2t : | i i‘ i . Gravel 61
Ll i i C Cobbles 0
S iR | T 110
6 um 11 0 IR . ; ! 1} ek
3 um 2 80 100 2 5 20 75
] €———— Particle Size (um) -——————>¢——  Particle Size(mm) —>
um

Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocols.
** Unless expressly stated, this test was performed by the Air Dry Method

Reviewed By: W P.Eng.
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PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT

ASTM D7928
Project: Midfield Mobile Home Park Redevelopment Sample No.:  S10
Client: The City ot Calgary Borehole/ TP: BH-05
Project No.: 704-ENG.CGEQ03639-01 ) Depth: 15.2-15.7m
Location: Former Midfield Mobile Home Park Date Tested  May 13,2019
Description **:  SILT, some clay, trace sand (Lacustrine) Tested By: MS
Particle | Percent Clay size Silt Size Sand Gravel
Size Passing Fine Medium Coarse Fine Coarse
100
100 mm }
75mm | | P90 /
50 mm e /
38 mm r 80 {/
25 mm ¢ /
: e
19 mm ] n70
13 mm t (
10 mm 100 60 / 1
5 mm 100 'I: /
850 um 100 | e /
425 ym 100 40 ]’ |
2:8 pm 19090 b ,
1 1
| 190 um vy 30 Materlal Description
| 75 pm 98 )/ Proportion (%)
2aum | 74 | My Clay Size* 15
7 a Silt Size 83
17 pm 60 s / ' Sand 2
11 pm 40 810 Gravel 0 H
8 um 39 l Cobbles 0
sum | 24 0 | [ 1
3 um 20 2 80 400 2 5 20 75
1 um 11 «——— Particle Size (um) ——>€¢——  Particle Size(mm) —

Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocols.
** Unless expressly stated, this test was performed by the Air Dry Method

Reviewed By: ‘%/W P.Eng.
”~

Data presenied hereon is for the sole use of the stipulated cliamt Tetra Tach is not responsible. nor can be held liable. for use made of this repart by
any other party. with of without the knowledge of Tetra Tach The testing sarvices reported herein have been pertormed to recognized industry
standards, uniess noted. No olher warranty is made. These data do nof include of rapresent any intarpretation or opinion of specification compliance or
matenial suitabsity. Should engineering inlerpretalion be required. Tetra Tech will provide it upon written request.
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PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT

ASTM D7928

Project: Midfield Mobile Home Park Redevelopment Sample No.: 815 B
Client: The City of Calgary - Borehole/ TP: BH-05 -
Project No.: 704-ENG.CGEO03638-01 Depth: 2z .9-23.3 n
Location: Former M”igfield Mabile Home Park Date Tested May 13, 2019
Description ™*:  SILT, trace clay, trace sand (Lacustrine) Tested By: Mso
Particle | Percent Clay size Silt Size Sand Gravel
Size Passmg Fire Medium Coarse Fire Coarse
100 —
100 mm /
_I5mm | P 90 r”
50 mm i e / I
_ 38 mm " %0
25 mm ¢
2 mm e
1Bmm | n70
13 mm_| t [
10 mm 60 /
smm | 00 | F /
o 2mm | 100 I nso !
850 ym 100 e /
425 um 100 r 40
250 um 100 /
e e b )
150 pr 97
B Y 30 Material Description
75 um | 91 ‘ / Proportion (%)
29 ym 52 20 Clay Size * 9
oL 4 a L Silt Size 82
20 um 3 s Pd Sand 9
12 pm 19 10 | Ppre Gravel ¢]
P
Cobbles 8]
9 rm 16 H 1 1 T T IL
ul (T Tl
6 um 15 0 — R ERERL ! Bl
3 um 11 2 80 400 2 5 20 75
- 8 ¢«———— Particle Size (um) ———><———  Particle Size(mm) ?
Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocols.
** Unless expressly stated, this test was performed by the Air Dry Method
Reviewed By: W P.Eng.
»”

[iata presentad hetaon is lor the sole use of the stipulated thent. Tatra Techis not rasponsitie nor can be resd Gable Yor use made of tyis tepont by

any other party. with o without the knowledge of Tetra Tech The testing senvices raponted herein have been pecermed to re

" 2en nadustry

standards. uniess reted No other warranty is made. These data 0o nol include ot recresent any sniespietation or apeon of spechcation comphancs o
matens suitabiily. Should erginesnng inepratation be raguesn. Tetrs Tacn wil provide 1 upon watien raguest
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PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT

ASTM D7928
Project: Midfield Mobile Home Park Redevelopment SampleNo.. B4 )
Client; The City of Calgary Borehole/ TP: BH-06
Project No.: 704-ENG.CGEO03639-01 Depth: 5.3-55m
Location: Former Midfield Mobile Home Park Date Tested  May 13, 2019
Description **:  CLAY, silty, sandy, trace gravel __ Tested By MS
Particle | Percent Clay size Silt Size Sand Gravel
Size Passing Fine Medium | Coarse]  Fine Coarse
100 BT
100 mm ‘i //"'”
75 mm P 90 - ant
50 mm e /
38 mm ] r 80 / )
25 mm c /
e
B 19 mm 100 n 70 H
13 mm 99 t
10 mm 98 E 60 '/
5 mm 97 i
..2mm ] 94 In 50
850 um 93 e
425 um 91 r 40
250wum | 87 .
150 80 4
vz 1Yy 30 ’ Material Description
75 um 67 // Proportion (%)
29 um 47 M 20 // Clay Size * 19 L
a e Silt Size 48
19 um 0 Is ! Sand a0
11 um 33 s 10 Gravel 3 H
Cobbles 0
8 um 30 -
6 | 27 0 CLHE T T
3 um 21 2 80 400 2 5 20 75
1 um 17 <——— Particle Size (um) ——>¢——  Particle Size(mm) —>

Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocols.
** Unless expressly stated, this test was performed by the Air Dry Method

Reviewed By: M P.Eng.

Dala presented hergon is for the sole use of the stipulated client. Tetra Tech is not responsible. nor can be held liable, for use made of this repon by
any ather party, with or without the knowledge of Tetra Tech. The testing services reporied herein have been performed to recognized industry
standards. unkass noted. N other warranty is made. These data co nol include or reprasent any interpretation or opinion of spacification compliance or
material suitability. Should enginesring intevpretation be required. Tetra Tech will provide it upon writien reques!,
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PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT

ASTM D7928
Project: M@qtield Mobile Home Park R‘eﬂd‘evglkogmgnl Sample No.: B13
Client: The City of Calgary Borehole/ TP: BH-07
ProjectNo.:  704-ENG.CGEO03639-01 Deptn: 191182m
Location: Former Midfield Mobile Home Park Date Tested May 13, 2019
Description **:  CLAY, silty, some sand Tested By: MS
Particle | Percent Ciay size Silt Size Sand Gravel
Size Passing Fine Mediumn Coarse Fine Coarss
100 [ I
100 mm /"
75 mm P 90 o
50 mm e /
38 mm " so0 /
25 mm : /
19 mm n 70 / 1
13 mm t /
10 mm
F 60 /
Smm | 100 |° f
2 mm 100 n 50
850 ym 100 e /
425 pym a9 r 40
250 ym 97 b /
150 95
pm y 30 3 Material Dascription
q
75 um 90 ) Propaortion (%)
29 pm 56 M 20 d Clay Size * 13
e 1 a Silt Size 77
_20.m | 4t 1 g ] % Sand 10
12 pm 29 s 10 Gravel 0 H
9 ym %6 Cobbles 2]
v [T T
3 um 14 2 80 400 2 5 20 75
1 um 12 €——— Particle Size (pm) ———><———  Particle Size(mm) —>

Remarks:* The description is behaviour based & subject to Tetra Tech Canada descriplion protocols.
" Unless expressly slated, this test was performed by the Air Dry Method

Reviewed By: W ’
/

Data presertiad hereon is for Tw sale use of the sipudatad disnt. Tetra Tech is not responsible. nor can be heid adle for use made of this report by
any other party, with or without the knowledge of Teva Tech. mmmwmmmmnmwmm

standards, urdess notad. No gther warranty is macts. Thesa data do ot Inchuda o rep

P

material quitabity. Should engingering intarpretation be required. Teta Tech wil provide It upon writian request
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MOISTURE CONTENT TEST RESULTS

ASTM D2216
Project: Midfield Mobile Home Park Redevelopment Sample No.: BH-01 - BH-03
Project Number: 704-ENG.CGEQ03639-01 Date Tested: May$9, 2019
Client: The City of Calgary Tested By: MS
Project Manager: Page: 1
B.H. Number Ssrr:gleer hé%g{%;? Visual Description of Soll
BH-01 B1 15.0 CLAY, silty, sandy, trace gravel
S1 16.3 CLAY, silty, sandy. trace gravel, trace organics
S2 28.0 Organic SOIL
83 18.5 CLAY, silty, sandy, trace gravel
S4 30.5 CLAY, silty. sandy, some organics, trace gravel
S5 27.0 CLAY, siity, sandy, some organics. trace gravel
S6 25.4 CLAY, silty. trace sand
S7 23.8 SAND., silty, some clay
BH-02 B1 18.3 CLAY, silty, sandy
S 14.4 CLAY, silty. sandy, trace gravel
B2 15.2 CLAY, silty, sandy, trace gravel
B3 204 CLAY, silty. some sand
B4 21.3 CLAY, siity. some sand
B5 16.1 CLAY, silty. sandy, trace gravel
B8 15.1 CLAY, silty. sandy. trace gravel
BH-03 B1 19.0 CLAY,. silty. sandy. trace gravel. trace organics
S1 8.0 CLAY, silty, sandy. cravelly, trace organics
B2 12.4 CLAY, siity. sandy, trace gravel
83 13.5 GRAVEL, some sand, some silt, trace clay
B4 17.5 CLAY, silty, sandy. trace gravel
B5 224 CLAY, siity. sandy. trace gravel!
B5 20.7 CLAY, siity, some sand

Reviewed By: s P.Eng.
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MOISTURE CONTENT TEST RESULTS

ASTM D2216
Project: Midtield Mobile Home Park Redevelopment Sample No.: BH-04,BH-06
Project Number: 704-ENG.CGEQ03639-01 - Date Tested:  May9,20t9
Client: The City of Calgary B - Tested By: MS
Project Manager: Page: 2.
B.H. Number Sj::g;er P‘gzgggr:te Visual Description of Soil
BH-04 B 128 | CLAY,silty, sandy, trace gravel .
B2 186 CLAY, silty. sandy
B3 20.1 CLAY, silty, sandy
B4 148 | CLAY,silty, sandy. trace gravel
BS 171 CLAY, silty, sandy, trace gravel
B6 1490 CLAY, silty. sandy. trace gravel
BH-06 - B1 . 171 - C,L_ALYf s”.‘)’f S_?'?d.Y. O
st 168 | SILT.sandy, someclay
82 144 | CLAY, silty, sandy, trace gravel
- B3 | 134 | CLAY, silty. sandy, trace gravel
B4 12.5 CLAY, silty, sandy, trace gravel
BS | 118 | CLAY, silty. sandy, trace gravel
_B6 1.8 CLAY, silty, sandy, trace gravel
B7 15.3 CLAY, silty, sandy, trace gravel
BB | 126 CLAY, silty, sandy, trace gravel

Reviewed Byzw P.Eng.
e

Data presenta herean is for the sole use of the stipuiated chant Tewz Techs notrasponsibe nor 2a~ be haignabe for use made of Ivs report Ty
ary ciher pady. with Cf without the knowledge of Tetra Tech The testng services regoned rerein nave been per ormed ia recognzed industyy TETRA TECH
standads. unigss not23 N other warranty is made. “hese ata do not nelude o7 rapresant any iniergretatian or of fsoecheation compliance 1t

or matarial sunabidity Should engineanng interpretat on te required. Telra TeCh wiii provide 1t uDGh wrilen ragues’




ASTM D2216
Project: Midfield Mobile Home Park Redevelopment Sample No.: BH-05
Project Number: 704-ENG.CGE003638-01 Date Tested:  May 9, 2019
Client: The Cityof Calgary _ Tested By: MS
Project Manager. Page: 3
B.H. Number S:::g:; hé%;):: Visual Description of Sail
BHO5 | B | 183 CLAY, silty, sandy, trace gravel
S1 16.9 CLAY, silty, sandy, trace grave!
B2 21.6 SILT, sandy, some clay o ]
s 1 16z CLAY, silty, sandy, trace gravel
] _53 16.4 CLAY, silty, sandy, trace gravel
. S4 14.0 | CLAY, silty, sandy, trace gravel B
- S5 | 153 CLAY, silty, sandy, trace gravel
S6 13.1 CLAY, silty, sandy, trace gravel
57 16.8 CLAY, silty, sandy with layer of medium to high plastic clay
] S8 26.3 SILT, some clay, trace sand (Lacustrine)
S9 26.1 SILT, some clay, trace sand (Lacustrine)
510 23.7 SILT, some clay, trace sand (Lacustrine)
e | 811 11.5 Fine SAND, silty, some clay
| S12 7.3 Fine SAND, silty, some clay
~ 513 19.3 CLAY, silty, sandy o
| | | S14 20.4 SILT, trace clay, trace sand (Lacustrine)
S15 24.7 SILT, trace clay, trace sand (Lacustrine)
S16 17.5 SAND, some silt, some clay
517 11.8 CLAY, silty, sandy, trace gravel
Reviewed By:W P.Eng.
~

Data presented hereon is {or the sole use of the stipulaled chienl. Tetra Tech is not responsible. nof can be hefd liabie, for use made of this report by

any other party, with or without the knowledge of Tetra Tech. The testing services reported herein have been periormed fo recognized industry TETRA TE
siandards, unless notec. No other warranty is made. These dala do not include or represent any interpretation or opinion of specification comphiance CH
or material suitability. Should engineering interpretation be required. Tetra Tech will provide it upon witlen request.




MOISTURE CONTENT TEST RESULTS

ASTM D2216
Project: Midfield Mobile Home Park Redevelopment ~ SampleNo:. BH-07
Project Number:  704-ENG.CGEQ03639-01 ~ DateTested: May9, 2019 ~
Client: The City of Calgary ; .. Tested By: MS
Project Manager: - Page: 4
B.H. Number 53255 hé‘;:::,:? Visual Description of Soil
Yo
BH-07 B1 17.7 SILT, sandy, some clay (Lacustrine)
51 13.1 CLAY, silty, sandy, trace gravel
. B2 ] 182 CLAY, silty, sandy, trace gravel
52 12.0 CLAY, silty, sandy, trace gravel
B3 14.1 CLAY, silty, sandy, trace gravel
B4 | 151 SAND, silty, some clay
B5 14.4 CLAY, silty, sandy, trace gravel
B | 205 CLAY, silty, sandy, trace gravel
] B7 ] 142 CLAY, silty, sandy, trace gravel .
B8 19.5 CLAY, silty, sandy, trace gravel
BS 157 | CLAY, silty, sandy. trace gravel
59 19.5 CLAY, silty (Lacustrine)
B10 32.4 CLAY, sifty (Lacustrine) i
B11 13.0 | CLAY, silty. sandy, trace gravel
B12 13.3 CLAY, silty, sandy, trace gravel
B13 13.4 CLAY, silty, some sand
B14 13.3 CLAY, silty. sandy, trace gravel
B15 18.5 SAND, some silt, trace clay
B16 10.9 Weathered SHALE
B17 10.7 Weathered SHALE
S17 11.7 Weathered SHALE
B19 8.9 Weathered SHALE

Reviewed By: W P.Eng.
/

Data presented hereor s kot he soie use of the supuialed chent Tetra Tech s notrespons:ble nor can ba helahabe for use mage of this repat by

dny oihet aTy with or withsut the knowieuge of "atra Tech The testing services repontec herern have dees pertormed 15 recoan 2es rousty TETRA TECH
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MOISTURE CONTENT TEST RESULTS

ASTM D2216
Project: Midfield Mobile Home Park Redevelopment Sample No.:  BH-08 - BH-11
Project Number: 704-ENG.CGEO03639-01 @ DateTested: May$, 2019
Client: The City of Calgary Tested By: Ms
Project Manager: _ Page: 5 i
Moisture
Sample . - .
B.H. Number Numser Co(r:/t()ent Visua!l Description of Soil
| BH-08 S1 12.6 CLAY, silly, sandy, trace gravel .
- | 82 16.2 CLAY, silty, sandy, trace gravel ]
BH-09 Bi1 14.7 CLAY, silty, sandy, trace gravel ) o
B2 15,6 | CLAY, silty, sandy, trace gravel
BH-10 S1 6.4 SAND, some silt, trace gravel
- - 82 202 | CLAY,silty, sandy, trace gravel
BH-11 B1 224 CLAY, silty, sandy, trace gravel .
T -1 - 136 __CLAY, silty, sandy, trace gravel - ]
B2 13.4 CLAY, silty, sandy, trace gravel
52 19.9 CLAY, silty, sandy, trace gravel, trace organics
~ B3 23.0 CLAY, silty, sandy, trace gravel, trace organics o
| S3 10.5 Rock and wood
- B4 23.5 CLAY, silty, sandy, trace gravel, trace organics ~
B5 6.2 SAND abd GRAVEL, trace organics
B6 18.4 ORGANIC SOIL
B7 19.8 CLAY, silty, sandy, some organics, trace gravel
B8 21.0 CLAY, silty, sandy, trace gravel, trace organics
BS 13.2 CLAY, silty, sandy, trace gravei
B10 250 CLAY, silty, some sand

Reviewed By: % P.Eng.
-

Data presented hereon is for the sole use of the stipufated ckeni. Tetra Tech is not responsible. nar can be held liable, for use made of this report by
any other party, with or without the knowledge of Tetra Tech The testing services repoted herein have been performed to recognized industry
standards. uniess noted. No olner warranty is made. These data do not include or represen any inferpretalion or opirson of specification compliance
or material suitability. Should engineering interprelation be required, Tetra Tech will provide it upon writhan request
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SOLUBLE SULPHATE ION CONTENT OF SOIL

(CSA Designation A23.2-28 & A23.2-3B)

Project: Midfield Mobile Home Park Redevelopment Date Tested: May 10, 2019

Project No.. 704.ENG.CGEO03639-01 Tested By: EM

Client: The City of Calgary ] Sample Source:  seebelow
Location: Former Midfield Mobile Home Park Laboratory: Calzary,

Sampie Number B3 B2 S1 S2

Borehole Number 8H-02 BH-04 BH-06 BH-11

Depth (m) 3.8-4.0 1.8-2.1 1520 3.0-35

Sulphate Conlenl % 0405 0.06 0.06 0.1

Degree of Exposure (Class) Negligible | Negligible | Negligible | Moderate

Water soluble

Watcr-soluble Sulphate (50y) sulphate (804) Cementing
Class of Degree of sulphate (SO4)t in groundwater in recycled aggregate  materialsto
exposure  exposurc in soil sample, K samples, mg/Lt sample, % be used§
S Very severe > 2.0 > 10000 > 2.0 HS or HSb
5-2 Severe 0.20-2.0 1500-10 000 0.60-2.0 HS or H5b
$-3 Moderate 0.10-0.20 §150-1500 0.20-0.60 M5, MSb,
LH, HS, or
HSb

“For sea woter exposure, see Clouse 4.1.1.5.
tin accordance with CSA A23.2-38.
tin accordonce with CSA A23.2-28.

§Cementing material combinations with equivolent performonce may be used (see Ciouses 4.2.1.2, 4.2.1.3, and
4.2.1.4). Type HS cement sholl not be used in reinforced concrete exposed 1o both chiorides and sulphates. Reler 1o
Clouse 4.1.1.6.3.

Limitations:

i) The degree of expasure class included herein are valid only if drainage and weeping systems
meet the requirements of the site conditions.

i) The degree exposure class should be re-verified if backfill soils for foundation walls originate
from an unknown source.

Remarks:

Reviewed By: W W P.Geol,

Z

Dats presenied herson is for the sole use of e tipuated clant. Tetra Tech is not reaponsibie, nor can be haid liabie, for uss made of this report by Ty
other parly. with or without the knawiedge of Tetra Tach . Tha Wsting sarvices reported harein have been performed (o recognizad industry siandards,

unless roted. No ather warranty is made Thesa dats do not inchude or represent any inerpretation or opinion of apecification compliance or materlal Tt
wuitahilily. Shoud engineering interpretation be required, Teta Tech will provide R upon weithen request.
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PRELIMINARY GEOTECHNICAL EVALUATION - REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE: 704-ENG.CGEC03639-01 | FEBRUARY 2020 | ISSUED FOR USE: ISC CONFIDENTIAL — REVISION 1

APPENDIX D

DESIGN AND CONSTRUCTION GUIDELINES



CONSTRUCTION GUIDELINES

BACKFILL MATERIALS AND COMPACTION (GENERAL)

Feai or Mo 17 L3t Peased JotohE L0103

1.0 DEFINITIONS

“Landscape fill" is typically used in areas such as berms and grassed areas where settiement of the fill and
noticeable surface subsidence can be tolerated. “Landscape fill’ may comprise soils without regard to engineering
quality.

“General engineered fill" is typically used in areas where a moderate potential for subgrade movement is tolerable,
such as asphalt (i.e., flexible) pavement areas. “General engineered fill" should comprise clean, granular or clay
soils.

“Select engineered fill" is typically used below slabs-on-grade or where high volumetric stability is desired, such as
within the footprint of a building. “Select engineered fill” should comprise clean, well-graded granular soils or
inorganic fow to medium plastic clay soils.

“Structural engineered fill” is used for supporting structural loads in conjunction with shallow foundations. *Structural
engineered fill" should comprise clean, well-graded granular soils.

“Lean-mix concrete” is typically used to protect a subgrade from weather effects including excessive drying or
wetting. “Lean-mix concrete” can also be used to provide a stable working piatform over weak subgrades. “Lean-mix
concrete” should be fow strength concrete having a minimum 28-day compressive strength of 3.5 MPa.

Standard Proctor Density (SPD) as used herein means Standard Proctor Maximum Dry Density (ASTM Test
Method D698). Optimum moisture content is defined in ASTM Test Method D638.

2.0 GENERAL BACKFILL AND COMPACTION RECOMMENDATIONS

Exterior bacifill adjacent to abutment walls, basement walis, grade beams, pile caps and above footings, and below
highway, street, or parking lot pavement sections should comprise "general engineered fill" materials as defined
above.

Exterior backfill adjacent to footings, foundation walls, grade beams and pile caps and within 600 mm of final grade
should comprise inorganic, cohesive “general engineered fill". Such backfill should provide a relatively impervious
surficial zone to reduce seepage into the subsoil against the structure.

Backfill should not be placed against a foundation structure until the structure has sufficient strength to withstand
the earth pressures resulting from placement and compaction. During compaction, careful observation of the
foundation wall for deflection should be carried out continuously. Where deflections are apparent, the compactive
effort should be reduced accordingly.

In order to reduce potential compaction induced stresses, only hand-held compaction equipment should be used in
the compaction of fill within 1 m of retaining walls or basement walls. If compacted fill is to be placed on both sides
of the wall, they should be filled together so that the leve! on either side is within 0.5 m of each other.

All lumps of materials should be broken down during piacement. Backfill materials should not be placed in a frozen
state, or placed on a frozen subgrade.

Where the maximum-sized particles in any backfill material exceed 50% of the minimum dimension of the
cross-section to be backfilled (e.g., lift thickness), such particies should be removed and placed at other more
suitable locations on site ar screened off prior to delivery to site.

1 @nmmu



CCNSTRUCTION GUIDELINE REVISION NO: 02
BACKFILL MATERIALS AND COMPACTION (GENERAL) LAST REVISED: OCTOBER 2. 2015

Excavation and construction operations expose materials to climatic elements (freeze/thaw, wet/dry) and/or
mechanical disturbance which can cause severe deterioration of performance. Unless otherwise specifically
indicated in this report, the walls and floors of excavations, and stockpiles, must be protected from the elements,
particularly moisture, desiccation, frost, and construction activities. Should desiccation occur, bonding should be
provided between backfill lifts. For fine-grained materials the previous lift should be scarified to the base of the
desiccated layer, moisture-conditioned, and recompacted and bonded thoroughly to the succeeding lift. For granular
materials, the surface of the previous lift should be scarified to about a 75 mm depth followed by proper
moisture-conditioning and recompaction.

3.0 COMPACTION AND MOISTURE CONDITIONING

“Landscape fill" material should be placed in compacted lifts not exceeding 300 mm and compacted to a density of
not less than 90% of SPD unless a higher percentage is specified by the jurisdiction.

"General engineered fill' and “select engineered fill” materials should be placed in layers of 150 mm compacted
thickness and should be compacted to not less than 98% of SPD. Note that the contract may specify higher
compaction levels within 300 mm of the design elevation. Cohesive materials placed as “general engineered fill” or
“select engineered fill" should be compacted at 0 to 2% above the optimum moisture content. Note that there are
some silty soils which can become quite unstable when compacted above optimum moisture content. Granular
materials placed as “general engineered fill" or “select engineered fill” should be compacted at slightly below (0 to
2%) the optimum moisture content.

“Structural engineered fill" material should be placed in compacted lifts not exceeding 150 mm in thickness and
compacted to not less than 100% of SPD at slightly below (0 to 2%) the optimum moisture content.

4.0 “GENERAL ENGINEERED FILL”

Low to medium plastic clay is considered acceptable for use as “general engineered fill," assuming this material is
inorganic and free of deleterious materials

Materials meeting the specifications for “select engineered fill* or “structural engineered fill' as described below
would also be acceptable for use as “general engineered fill.”

5.0 “SELECT ENGINEERED FILL"

Low to medium plastic clay with the following range of plasticity properties is generally considered suitable for use
as "select engineered fill":

Liquid Limit =20to 40%
Plastic Limit =10 to 20%
Plasticity Index =10t0 30%

Test results should be considered on a case-by-case basis.

“Pit-run grave!” and “fill sand” are generally considered acceptable for use as “select engineered fill.” See exact
project or jurisdiction for specifications.

The “pit-run gravel” should be free of any farm of coating and any gravel or sand containing clay, loam or other
deleterious materials should be rejected. No material oversize of the specified maximum sieve size should be
tolerated. This material would typically have a fines content of less than 10%.

The materials above are also suitable for use as “general engineered fill.”

: s




REVISION NO: 02
LAST REVISED: OCTOBER 2. 2015

CONSTRUCTION GUIDELINE
BACKFILL MATERIALS AND COMPACTION (GENERAL)

6.0 “STRUCTURAL ENGINEERED FiLL"

Crushed gravel used as “structural engineered fill" should be hard, clean, well graded, crushed aggregate, free of
organics, coal, clay lumps, coatings of clay, silt, and other deleterious materials. The aggregates should conform to
the requirement when tested in accordance with ASTM C136 and C117. See exact project or jurisdiction for

specifications. This material would typically have a fines content of less than 10%.

In addition to the above, further specification criteria identified below should be met:

“Structural Engineered Fill” — Additional Material Properties

Material Type

Percentage of Material Retained on
5 mm Sieve having Two or More
Fractured Faces

Plasticity Index
(<400 um}

L.A. Abrasion Loss
(percent Mass)

Various sized
Crushed Gravels

See exact project or jurisdiction for
specifications

See exact project or
jurisdiction for
specifications

See exact project or
jurisdiction for
specifications

Materials that meet the grading limits and material property criteria are also suitable for use as “select engineered

fill."

7.0 DRAINAGE MATERIALS

“Coarse gravel” for drainage or weeping tile bedding should be free draining. Free-draining grave! or crushed rock
generally containing no more than 5% fine-grained soil (particles passing No. 200 sieve) based on the fraction

passing the 3/4-inch sieve or material with sand equivalent of at least 30.

"Coarse sand” for drainage should conform to the following grading limits:

“Coarse Sand” Drainage Material — Percent Passing by Weight

Sieve Size Coarse Sand*

10 mm 100

5 mm 95 -100
25 mm 80-100
1.25 mm 50-90
630 pm 25-65
315 ym 10-35
160 um 2-10

80 um 0-3

* From CSA A23.1-09, Table 10, “Grading Limits for Fine Aggregate’, Class FA1

Note that the “coarse sand” above is aiso suitable for use as pipe bedding material. See exact project or jurisdiction
for specifications.

8.0 BEDDING MATERIALS

The “Coarse Sand “gradation presented above in Section 7.0 is suitable for use as pipe bedding and as backfill
within the pipe embedment zone, however see exact project or jurisdiction for specifications.

3 @mm
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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of The City of Calgary and the third parties noted below. Tetra Tech
Canada Inc. does not accept any responsibility for the accuracy of any of the data the analysis, or the recommendations
contained or referenced in the report when the report is used or relied upon by any party other than The City of Calgary and the
third parties noted below, or for any project other than the proposed development at the subject site. Any such unauthorized use
of this report is at the sole risk of the user. This report is subject to the terms and conditions of the Master Consulting Terms and
Conditions executed between The City of Calgary and Tetra Tech Canada Inc

This report has been prepared for The City of Calgary and their agents. The City of Calgary shall at all times be entitied to fully
use and rely on this report, including all attachments, drawings. and schedules, for the specific purpose for which the report was
prepared, in each case notwithstanding any provision, disctaimer, or waiver in the report that reliance is not permitted.

The City of Calgary shall at all times be entitled to provide copies of the report to City Council, City of Calgary regulatory boards.
City of Calgary employees, officers, agents, affiliates, advisors, consultants, parties contracting with The City of Calgary, lenders
and assignees and other governmental authorities and regulatory bodies having jurisdiction. each of whom shall also be similarly
entitled to fully use and rely on the report in the same manner and to the same extent as The City of Calgary for the specific
purpose for which the report was prepared.

Recommendations presented herein are based on the findings in 6 boreholes. The conditions encountered during the fieldwork
are considered to be reasonably representative of the site. If, however, conditions other than those reported are noted during
subsequent phases of the project, Tetra Tech Canada Inc. should be notified and given the opportunity to review the current
recommendations in light of new findings. Recommendations presented herein may not be valid if an adequate leve! of field
review is not provided during construction or if relevant Building Code requirements are not met

This report has been prepared for the exciusive use of The City of Calgary and the third parties noted above for specific
application to the details described in this report. It has been prepared in accordance with generally accepted soil and foundation
engineering practices. No other warranty is made, either express or implied. Any such unauthorized use of this report is at the
sole risk of the user.
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10 INTRODUCTION

This report presents a summary of the slope monitoring instrumentation installations, slope monitoring results
collected to date, and supplemental slope stability analyses results for the Redevelopment of Midfield Mobile Home
Park project in northeast Calgary, Alberta. Tetra Tech Canada Inc. (Tetra Tech) was retained by The City of Calgary
(The City) to provide the necessary geotechnical services for this redevelopment project.

More specifically, this report represents the Milestone No. M#4 Final Geotechnical Report deliverable as scoped
within Tetra Tech’s response to Supplemental Scope and Fee Schedule No. 18-2006-A05-S01-05, under Master
Agreement RFSO 18-2006 Category E ~ Land Development, dated November 30, 2018. Authorization to proceed
with this work was received from The City via Extension No. 5, dated April 21, 2021, of Purchase Order No.
0000728644P. This Milestone No. M#4 addresses the comments received from The City on the Milestone No. M#3
Draft Geotechnical Report dated April 28, 2022

The Extension No. 5 scope of work, which includes 'Milestone M-Supplemental Slope Stability Investigation' and
‘Milestone N-Regular Monitoring of Slope Inclinometers’, was requested by The City following a surficial slope failure
located just north of an existing asphalt pedestrian walkway in June 2020. Subsequently, an additional ‘Milestone
N-Regular Monitoring of Slope Inclinometers’ interval was incorporated within the Extension No. 8 scope of work
(Fee Schedule No. 18-2006-A05-S0108). This was a result of the Milestone No. N#6 interval being brought forward
to provide an up-to-date representation of the existing conditions for use in the development of the geotechnical
slope stabilization detailed design (Milestone No. O#1), while also maintaining instrumentation readings at a twelve-
month interval.

The main objectives of Extension No. 5 and Extension No. 8 Milestone No. N#7 included the following:

= Mitigate future slope failures through the installation and regular monitoring of geotechnical slope
instrumentation (i.e., Slope Inclinometers [S!] and Vibrating Wire Piezometers [VWP]). The instrumentation
accomplishes this by pre-emptively identifying areas experiencing subsurface horizontal displacements and/or
elevated porewater pressures that could resutt in a slope failure so that preventative stabilization measures can
be applied.

» Further delineate the subsurface soil/groundwater conditions along the project site’s northern slopes.

= Confirm and/or update the previously determined development construction setback distances through
supplemental slope stability analyses integrating the additionally collected subsurface information and
considering the results of the regular instrumentation monitoring program.

» Assess the previously observed slope instability areas, inclusive of the June 2020 failure area, and discuss
potertial slope stabilization measures for input into a detailed geotechnical design.

The purpose of this report is to provide a summary of the above-mentioned main objectives.

2.0 SITE DESCRIPTION

21 Location

The general proposed redevelopment project site is located northeast of the 16" Avenue NE and Moncton Road NE
intersection in northeast Calgary, Alberta. The project site location is presented on Figure 1.

The proposed redevelopment covers an approximate area of 9 6 hectares (23.7 acres) and comprises three
separate properties, listed below and outlined on Figure 2.
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»  Former Midfield Mobile Home Park with the municipal addresses of 954, §70, 990, and 1020 — 16" Avenue NE.
» Former Royal Canadian Mounted Police (RCMP) property with the municipal acdress of 920 — 16! Avenue NE.

« Existing Emergency Medical Services (EMS) Station #4 with the municipal address of 16 Moncton Road NE
2.2 Surface Condition

At the time of the geotechnical slope monitoring instrumentation installation program, the general proposed
redevelopment project site was largely vacant (except for the EMS Station #4) and fenced along the perimeter. The
temporary excavations for environmental remediation were in progress to replace the contaminated uncontrolied
ravine fills with general engineered fill within areas slated for infrastructure construction The EMS Station #4
property comprised one building with an asphalt parking lot iocated on the east side of the building

The overall proposed redevelopment project site was generally level, apart from the temporary excavations for
environmental remediation, with slight undulations noted in the vacant properties (i.e., Midfield Mobile Home Park
and RCMP properties) Much of the existing ground surface within the fenced area was stripped of topsoil down to
fill materials or native till soils while the existing slopes to the north. east. and south were grass covered with
occasional pockets of shrubshrees

The proposed redevelopment project site north and east boundaries were elevated approximately 30.0 m above
The Winston Golf Club and joined with a slope where gradients varied between roughly 2H.1V and 4H.1V with
intermittent vegetated benches throughout (i.e., larger trees and short bushes) A paved asphalt pedestrian pathway
was located near the north property line/crest of the existing slope. The slope to the south of the project site blended
as required into the gradient of 16" Avenue NE.

The project site topography around the approximate time of the instrumentation installation program was provided
by The City through LIDAR survey and is presented as contours on Figure 2

23 Surficial Geology

Based on surficial geological mapping (Moran') and Tetra Tech's experience in the area. the proposed
redevelopment project site is understood to be located along several geological boundaries with the native soils
expected to consist generally of pebble loam till. sand, and/or silt

Three historical ravines were located along the north portion of the project site which were filled in the late 1960s
with material containing organics and miscellaneous debris placed in an uncontrolied manner without proper
compaction. The ravines were estimated to range between approximately 52 mto 13.7 m in depth based on the
subsurface information obtained from the previous fieldwork programs conducted within the project site The
estimated boundaries of the historical ravines (i.e., uncontrolled filled areas) are presented on Figure 2.

24 Site Development History

The below Table 1 presents a summary of the site development history in chronological order that is relevant to the
main objectives of this work scope from a geotechnical perspective (i e , reporting related to the environmental
aspects of the redevelopment have been omitted); accordingly, the referenced deliverables may be referred to for
any necessary supplementary background information.

"Moran. S R 1986 Surficial Geology of the Calgary Urban Area Alberta Research Council. Bulletin No 53

2
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Table 1: Relevant Geotechnical Historical Site Development Documents

Documaent Title

Author

Date
lssued

Geotechnically Pertinent Details

Midfiekd Mobile
Home Park Slide,
Report on Slope
Stabilization
Measures”

Geo-
Engineering

(M.S5.T)) Ltd.

March 12,
1999

Reter to dashed box area onT-‘igure 2 identified as 'Previous Geo-
Engineering (M.S.T.) Ltd. Toe Berm Slope Stability Design Area'.

A layer of high-plastic clay (approximate downslope daylight elevation
of 1058.5 m to 1059.5 m) and leakage from a compromised
stormwater sewer system near the slope crest were identified as the
major contributors to a July 1998 slope failure.

Advancement of four boreholes, designated TP-1 through TP-04
(refer to Figure 2), to support the detailed toe berm design.
Installation of one slope inclinometer (Borehole TP-02), and eight
standpipe piezometers (Boreholes TP-01 [one], TP-03 [four], and
TP-04 [three]); however, no horizontal displacement monitoring
results were provided.

Suggested peak and residual sail strength friction angles for the
high-plastic clay layer of 25 degrees and 15 degrees, respectively.

A detailed slope stabilization design by means of a general
engineered fill toe berm was developed (and eventually constructed)
as a mitigation measure to increase the slope stability factor of safety
to1.2.

Toe berm design included the placement of approximately 7,000 m? of
general engineered fill to an overall elevation of approximately
1061.0 m prior to topsoil coverage.

Midfield Mobile
Home Park,
Slope Stabilty
Evaluation®

Geo-
Engineering

(M.S.T.) Ltd.

December
6, 2006

Refer to dashed box area on Figure 2 identified as 'Previous Geo-
Engineering (M.S.T.) Ltd. Toe Berm Slope Stability Design Area’.
Reactivation of June 1998 slope failure area mid-slope and further
downslope in summer 2005 and spring 2006, respectively, following
heavy rainfall events.

Advancement of four boreholes, designated MTP-1 through MTP-4
(refer to Figure 2), to further delineate features of the failure area.
instaltation of one slope inclinometer (Borehole MTP-3), and four
standpipe piezometers (Boreholes MTP-1 [one], MTP-2 [two], and
MTP-4 [one]); however, the slope inclinometer sheared at an
approximate elevation of 10523 m prior to acquiring a reading.

A detailed slope stabilization design by means of a general
engineered fill toe berm was developed (and eventually constructed)
as a mitigation measure to increase the slope stability factor of safety
to1.2.

Toe berm design included the placement of approximately 8,000 m? of
general engineered fill to an overall elevation of approximately
1057.0 m inclusive of the relocation of Teebox No. 14.

Midfieid Mobile
Home Park,
Compaction &
Concrete Testing
& Inspection —
June 2018 / July
2018 / August
2018*

M&B
Technical
Testing

Services Ltd.

July 23,
2018
August 17,
2018
September
17, 2018

Three letter reports detailing compaction effort and resuiting in situ
{field) density measurements of general engineered backfil! following
underground utility removals as conducted by Wilco Contractors
Southwest nc.

Indicates general areas where backdill materials have been properly
placed and compacted in a controlled manner,
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Table 1: Relevant Geotechnical Historical Site Development Documents

Document Title Author Isl:s)saut: d Geotechnically Pertinent Details
s Preliminary geotechnical evaluation for the provision of design
parameters and construction recommendations for the proposed
Preliminary redevelopment. Included the establishment of construction setback
Geotechnical distances offset from the historically instable north siope required to
" achieve a factor of safety of 1.5 or greater (in accordance with The

Evaluation 'a.nd TetraTech | February 7, City's guidelines for developments along a stope).

Slope Stabilty | Canada Inc. 2020 * Advancement of eleven boreholes, designated BH19-01 through
Assessment BH18-11, to further delineate the subsurface conditions within the
(Revision 1) entire project site.

= Recommended continued monitoring of identified observable siope
instability areas (i.e., slumps and tension cracks).
» Extension No. 5 Milestone No. M#1 Desktop and Site Review
(attached as Appendix A).
Redevelopment * Site visit to determine the borehole locations for the slope monitoring
of Midfield Mobile instrumentation installations.
Home Park, Tetra Tech April 20, * Included an assessment of the existing condition of the 70 mm
Midfield M#1 Canada Inc. 2021 diameter siope inclinometer casing installed within Borehole TP-2,
Desktop and Site which was found to be functional.
Review * Document constituted the overall work plan for the fieldwork program
executed as part of this Milestone No. M#4 deliverable and discussed
further in Section 3.0.

Note: * As provided by The City of Calgary.

As highlighted above, the northeast slope leading into The Winston Golf Club (formerly Calgary Elks Golf & Country
Club) was repaired/reinforced in 1998 and 2007 after slope failures that occurred in 1998 and 2006, respectively
(general approximate area depicted within dashed box on Figure 2). The 1998 slope failure occurred mid-slope
while the 2006 slope failure occurred near the slope toe. Both the slopes were repaired/reinforced using soil berms
as evaluated and designed by Gea-Engineering (M.S.T.) Ltd. (Geo-Engineering).

A limited amount of the uncontrolled backfill was replaced with controlled general engineered backfill in 2018 during
the removal of the previous Mobile Home Park and RCMP property underground utilities, as conducted by Wilco
Contractors Southwest Inc. and verified/documented by M&B Technical Testing Services Ltd.

As part of Tetra Tech's response to Supplemental Scope and Fee Schedule No. 18-2006-A05-S01-05,
Milestone No. M#1 Desktop and Site Review was planned to review the background data and conduct a site visit
to observe the existing site conditions to determine the optimal locations for slope monitoring instruments. This
Milestone No. M#1 Deskiop and Site Review is attached as Appendix A for reference and formed the basis of the
instrument installation program discussed further in Section 3.0,

Note that environmental remediation through soil removal and replacement with controlled general engineered
backfill was in progress at the time of this report's preparation. The eventual construction summary document
(i.e., as constructed) presenting the extent of material removal and backfilling, once completed, should be referred
to when considering geotechnical design and construction requirements/specifications for any future structure(s)
within the project site.
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3.0 FIELD AND LABORATORY WORK
3.1 Fieldwork

The underground utility services within the vicinity of the proposed borehole locations for the instaliation of slope
monitoring instrumentation were located using Alberta One-Call and private locator Tierra Geomatic Services Inc.
(Tierra) prior to advancement.

The slope monitoring instruments were installed from May 17 to May 21, 2021 (inclusive), utilizing track-mounted
rig{s) equipped with 150 mm (6 inch) diameter solid-stem continuous flight augers, 159 mm (6% inch) diameter
hollow-stem augers, or a high-frequency sonic vibratory drill contracted from Mobile Augers and Research Ltd., of
Calgary, Alberta. The selection of the drill equipment was dependart on rig availability, the expected/observed
subsurface conditions (soil and groundwater), and the need to otherwise interchange techniques for driliing
efficiencies.

A total of six boreholes, designated as Boreholes BH21-12 through BH21-17 (continuation of the numbering system
from the preliminary geotechnical evaluation fieldwork), were drilled to completion depths ranging from
approximately 10.7 mto 25.5 m below the existing ground surface. The borehole locations (coordinates and ground
elevations) were surveyed by Tierra at the time of private utility locating. The borehole locations are presented on
Figure 2 with a summary, inclusive of locations and completion depths, presented in Table 2.

Table 2: Borehole LLocations and Depths

Installed Instrumentation
DB::;::G Depth / Elevation
. ) ep ow my*
orenoleNo, | Mg | Easting | Elewaton | g istng ak
Ground Slope Vibrating Wire

Surface (m) . - | Piezometer**
inclinometer (Serial No.)
15.2/1060.7

BH21-12 56592018 -2760.0 1075.9 255 25.0/1050.9 (#132946)
9.1/1054.5

B - 2 1 . . .4/1 . :

B8H21-13 5659245 5 2744 0836 10.7 10.4/1053.2 (#132933)
13.7/1061.7

BH21-14 5659172.1 -2637.7 10754 19.8 19.5/1055.9 (#132926)
13.7/1061.5

BH21-15 5659170.0 25793 10752 19.8 18.97/1056.3 (#132045)
11.6/1052.9

BH21-16 5659196.8 -2578.9 1064.5 122 11.6/1052.9 (#132925)
14.6/11045.2

AT . - 9 ) : 6/ .
BH21.17 5659206.0 2439 1059.9 15.2 14.6/10453 (#132947)

Notes: * Coordinates are based on 3TM grid surveyed to a geodetic benchmark, as provided by Tierra Geomatic Services Inc.
** Additional details pertaining to the instalied slope monitoring instrumentation are provided in Sectlon 3.3.
*** Installed slope inclinometer casing is 70 mm in diameter (opposed to the generally installed 85 mm throughout the project site).

Disturbed soil samples were recovered at regular intervals from the solid-stem auger flights or sonic cuttings within
each borehole except for Borehole BH21-12 which was advanced using hollow-stem augers. Standard Penetration
Tests (SPTs) were typically performed with the blow counts recorded at regular 1.5 m intervals mostly taken within
the native soils. Relatively undisturbed thin-walled Shelby Tube samples were collected at selected locations
targeting observed/perceived softer soils that may be more prone to horizontal displacements for advanced
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laboratory testing (i.e., direct shear testing). Additionally, Pocket Penetration (PP) tests were conducted on select
cohesive soil grab samples.

All so0il samples were visually classified in the field, and the individual soll strata and interfaces between them were
noted. The resulting instrumentation installation borehole logs and an explanation of the terms and symbois used
on the logs are provided in Appendix B.

The high-frequency sonic vibratory drill method, as well as certain obtained SPT samples, enabled observation of
relatively continuous subsurface soil samples (where that drilling equipment or sampling methodology was
employed), which were photographed if deemed appropriate in the field. These photographs, where obtained and
considered added value, have been provided on the installation borehole logs in Appendix B for supplementary
visual information purposes; however, in the event of discrepancy between the installation borehole log data and
the photographs, the installation borehole log data takes precedence.

3.2 Laboratory Work

Following the completion of the subsurface fieldwork, laboratory testing was performed on selected samples’
collected from the boreholes to aid in the evaluation of their engineering properties. Laboratory testing included the
following:

« Natural moisture content (American Society for Testing and Materials [ASTM] D2216).
= Afterberg limits (ASTM D4318).

» Particle size analysis hydrometer (ASTM D7928).

= Direct shear (ASTM D3080).

Laboratory testing results are summarized in Table 3 as well as presented on the borehole logs in Appendix B
with the individual laboratory result sheets attached for reference in Appendix C.

Table 3: Laboratory Test Results Summary

. . - Direct Shear Strength
Particle Size Analysis Atterberg Limits
Sample Location MC (ASTM D3080)
(ASTM (ASTM D7928) (ASTM D4318) (Cohesion / Angle)
1D
Avg. Avg. | D2216)
Depth Elev. (%) Gravel | Sand | Silt | Clay | LL { PL | PI Peak Residual
(%) (%) | (%) | (%) | (W) ]| (%) | (%) | (kPar) (kPal)
(m) (m)
1.7 1074.2 19.8
54 1070.5 41.2
10.0 1065.9 13.4
13.0 1062.9 8.6
BH21-12
149 1061.0 17.7 25 14 11
17.6 1058.3 27.3
207 1055.3 209
26.2 1050.7 26.0

@nmm
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Table 3: Laboratory Test Results Summary

- . Direct Shear Strength
. Particle Size Analysis Atterberg Limits
Sample Location MC (ASTM D7928) (ASTM D4318) (ASTM D3080)
ASTM (Cohesion f Angle)
ID (
Avg. Avg. | D2216) ;
Depth Elev (%) Gravel | Sand | Silt | Clay | LL | PL | PI Peak Residual
) (%) (%) | (%) | (%) [ (%) | (%) | (%) | (kPar) {kPar)
(m) (m)
31 1060.5 18.2
46 1058.7 16.6
6.1 1057.5 167
BH21-13
7.6 1056.0 25.4 32| 20 | 12
8.5 1055.1 7871318 | 58/289
10.0 1053.6 16.8
23 1073.2 26.2
41 1071.3 209
8.1 1067.4 18.4
11.4 10640 17.6
BH21-14 133 1062.2 309 1 20 46 33 38 19 19
13.9 1061.6 300 56 | 23 | 33
155 1060.0 1837283 | 11.7/23.0
16.3 1059.1 26.7
19.4 1056.1 9.4
20 1073.2 222
53 1069.9 221
7.2 1068.0 35.2
8.4 1066.8 18.5
BH21-15
14.5 1060.7 281 1 5 77 17 27 20 7
16.9 1058.3 101
18.5 1056.7 16.2
19.1 1056.2 14.1
1.4 1063.1 15.6
3.2 1061.3 42
47 1059.8 6.6 0 78 14 8
BH21-16 6.3 1058.2 3.2
7.8 1056.7 28
93 1055.2 57
10.8 1053.7 102
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Table 3: Laboratory Test Results Summary

Direct Shear Strength

BH21-17 6.3 1053.6 151

. Particle Size Analysis Atterberg Limits
Sample Location MC (ASTM D3080)
(ASTH (ASTM D7928) (ASTM D4318) (Cohesion / Angle)
{D
Avg. Avg. | D2216)
Depth Elev (%) Gravel | Sand | Silt | Clay | LL | PL Pl Peak Residual
(m) (m)' (%) (%) | () [ (%) | (6) | (%) | (%) | (kPaFr) (kPal°)
1.7 1058.2 16.0
32 1056.7 17.1 32| 16 | 16

44 1055.4 13.1

7.8 1052.1 14.5
10.8 1049.0 14.8
139 1046.0 14.6

Notes: * MC = Moisture Content; LL = Liquid Limit, PL = Plastic Limit; Pl = Plasticity [ndex.

3.3
3.3

The

Slope Monitoring Instrumentation Installation Procedures

.1 General

following subsections describe the means and methods associated with the installation of the slope monitoring

instrumentation within the subsurface investigation borehole locations. Note that the details of the instruments are
also presented on the borehole logs within Appendix B. Material specification product sheets for the installed
instruments from Durham Geo Slope Indicator (DGSI) and RST Instruments Ltd. (RST) are provided in Appendix D
for reference.

3.3

.2 Slope Inclinometer (Sl) Installation

The installation of the Sl instruments included the following:

Glue and snap 85 mm outside diameter (73 mm inside diameter) casings supplied by RST and 70 mm outside
diameter (59 mm inside diameter) casings supplied by DGSI with casing anchors attached at the base. The
70 mm casing was installed at Borehole BH21-17 to better correlate any measured horizontal displacements
with the existing 70 mm casing installed immediately upslope within historical Borehole TP-2.

A 25 mm polyvinyl chioride grout tube was attached to the outside of the casings for grout tremie purposes
which extended to the borehcle bottom with the casing and anchor.

The casings were inserted into the borehole with one set of grooves oriented approximately parallel to the slope
crest alignment and the other set perpendicular. Attempts were made to limit casing rotation during instaliation. The
casings had the following angle offsets for the grooves relative to perpendicular (downslope) orientation following
installation; BH21-12 at 12° counter-clockwise; BH21-13 at 8° clockwise; BH21-14 at 3° counter-clockwise;
BH21-15 at 2° counter-clockwise; BH21-16 at 7° clockwise;, BH21-17 at 14° counterClcckwise. In addition, the
previously installed casing within Borehole TP-2 has an orientation relative to perpendicular of 7° clockwise.

Once the casing reached the bottom depth the anchor ‘wings' were released to resist uplift forces during
grouting.

The Slis were grouted in-place from the bottom up using a mixture of water, cement, ana bentonite with an
approximate mix ration of 100 kg, 40 kg, and 10 kg, respectively.
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= Protective covers were installed over the top of the Si casings which were grouted into place.
3.3.3 Vibrating Wire Piezometer (VWP) Installation

The installation of the VWP instruments included the following:

« Piezometer tips supplied by RST with pressure range between 0 kPa and 350 kPa (Model No. VW2100). The
calibration sheets for the piezometer tips are included in Appendix E which are required to calculate the water
pressure from the instrument readings. The serial numbers of the VWPs within each borehole are provided in
Table 2.

= Prior to installation, the VWP tips were soaked in water for more than 24 hours per manufacturer specifications
and read prior to installation while comparing to the calibration sheet 'zero pressure’ reading to ensure proper
functionality.

« Once the borehole reached completion depth, the location of the VWP was determined targeting areas of
observed increased groundwater seepage and/for soil layers suspected to be susceptible to excess porewater
pressures (i.e., high plastic clays).

«  The VWP was taped tip up to the outside of the S| at the predetermined instailation depth during lowering of
the casings. The VWP cable wires were then taped to the Sl casings at regular intervals together with the grout
tube to the surface.

= The VWP's were then grouted in-place together with the S| casings using a mixture of water, cement, and
bertonite with an approximate mix ration of 100 kg, 40 kg, and 10 kg, respectively.

= The excess VWP cable wire was then housed within the protective cover.

40 SUBSURFACE CONDITIONS

4.1 General

The following subsections present a summary of the soil and groundwater conditions based only on the six
boreholes advanced during this instrument installation fieldwork program (i.e., excludes results of previous
subsurface investigations conducted by Tetra Tech and others for brevity). The details of the soil and groundwater
conditions encountered at each discrete borehole location are presented on the individual logs in Appendix B. Note
that geological conditions are innately variable.

4.2 Soil Conditions
421 Topsoil

Topsoil was encountered in all the boreholes at the existing ground surface with thicknesses ranging from
approximately 150 mm to 300 mm. The topsoil was variable but can generally be described as cortaining some
sand to sandy, some clay, some silt to silty, trace gravei, dry to damp, and dark brown in colour, with organics.

The exact lateral and vertica! extent of the topsoil in the areas surrounding the boreholes may vary and was not
determined as part of this instrumentation installation stability assessment.

4.2.2 Fill Soils

As mentioned in Section 2.0, the project site is understood to contain a significant amount of uncontrolled backfill
material containing organics and miscellaneous debris most notably within/in proximity to the three previously
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existing ravines (estimated to generally range between approximately 5.2 m to 13.7 m in depth within the project
site). Consequently, sand and/or clay fill materiais were encountered below the topsoil within all the boreholes apart
from Borehole BH21-18 which is conceivable given its position relative to the understood location of the historical
ravines.

Sand fill was encountered within Borehole BH21-12 below the topsoil overlying clay fill with a thickness of
approximately 1.1 m. The sand fill can generally be described as containing some silt, trace clay, trace gravel, fine
grained, poorly graded, and dark brown in colour.

Clay fill was encountered in every borehole, apart from Borehole BH21-16, below the topsoil or sand fill (as in
Borehole BH21-12) with thicknesses ranging from approximately 2.5 m to 13.1 m. The clay fill can generally be
described as containing some silt to silty, trace sand to sandy, trace to some gravel, low plastic, damp to wet, brown
to grey in colour, with organics including wood debris and hydrocarbon odours. Field soil consistency measurements
were taken within the clay fill which resulted in SPT values ranging from 4 to 19 (average of approximately 12) and
PP values ranging from 50 kPa to 450 kPa (average of approximately 165 kPa).

Consider that the thickness and composition of the fill soils may vary in areas surrounding the boreholes. A detailed
assessment of the fill thickness and composition was not undertaken as part of this assessment. Note that
environmenta! remediation through soil remaoval and replacement with controlied general engineered backfill was
in progress at the time of this report's preparation. The eventual construction summary document (i.e., as
constructed) presenting the extent of material removat and backfilling, once completed, should be referred to when
considering the ultimate uncontrolled backfill and controlled backfill extents.

423 Glacial Till (Silt/Clay)

Glacial silt and/or clay till was encountered underlying the topsoil, fill materials, or clay layer within every borehole
at initial depths ranging from approximately 0.3 m to 25.0 m below the existing ground surface and typicaily
progressed to the borehole completion depth.

Silt till was encountered within Boreholes BH21-12, BH21-14, BH21-15, and BH21-17 at depths ranging from
approximately 4.1 mto 25.0 m below the existing ground surface and thicknesses ranging from approximately 1.5 m
to 3.1 m or otherwise progressing to the borehole completion depth (Borehole BH21-12). The silt till can generally
be described as containing trace sand to sandy, trace to some clay, trace gravel, stiff to very stiff in consistency
(SPTs ranging from 11 to 24 [average of 18]), moist to wet, low to non-plastic, and brown in colour. A direct shear
strength laboratory test was conducted on a Shelby Tube sample collected from Borehoie BH21-14 at a depth of
approximately 15.5 m with the results summarized in Table 3 and provided in Appendix C.

Clay till was encountered in every borehole, apart from Borehole BH21-12, at depths ranging from approximately
0.3 m to 8.2 m below the existing ground surface and thicknesses ranging from approximately 1.5 mto 5.5 mor
otherwise progressing to the borehole completion depth (BH21-17). The clay till can generally be described as
containing trace sand to sandy, some silt to silty, trace gravel, trace cobbles, firm to very stiff in consistency (SPTs
ranging from 8 to 26 [average of 19], PPs ranging from 50 kPa to 200 kPa [average of approximately 150 kPa)), dry
to moist, low to medium plastic, and brown to grey in colour. Two VWPs were installed in the clay till within Boreholes
BH21-15 and BH21-17 at depths of approximately 13.7 m and 14.6 m, respectively.

4.24 Clay

A primarily clay deposit, as distinguished by its decreased percentage of secondary constituents and increased
plasticity, was encountered within Boreholes BH21-12, BH21-13, and BH21-14 at depths ranging from
approximately 7.2 mto 14.3 m below the existing ground surface and thicknesses of 2.4 mand 10.7 m or otherwise
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progressing to the borehole completion depth (Borehole BH21-13). The clay deposit can generally be described as
silty, containing trace to some sand, trace gravel, firm to hard in consistency (SPTs ranging from 7 to 32 [average
of 16]; PPs of 50 kPa and 75 kPa), damp to wet, low to high plastic, and brown in colour.

Three VWPs were installed in the clay deposit within Boreholes BH21-12, BH21-13, and BH21-14 at depths of
approximatety 15.2 m, 9.1 m, and 13.7 m, respectively.

A direct shear strength [aboratory test was conducted on a Shelby Tube sampie collected from Borehole BH21-13
at a depth of approximately 8 5 m with the results summarized in Table 3 and provided in Appendix C.

425 Sand

Sand deposits were encountered within Boreholes BH21-14, BH21-15, and BH21-16 at depths ranging from
approximately 2.1 mto 17.7 m below the existing ground surface and progressed to the borehole completion depths.
The sand deposits can generally be described as containing some silt to silty, trace clay, trace gravel, fine grained,
poorly graded, compact to very dense in consistency (SPTs ranging from 12 to 72 [average of 29]), damp to moist,
and brown in colour.

One VWP was installed in the sand deposit within Borehole BH21-16 at a depth of approximately 11.6 m.

4.3 Groundwater Conditions

The borehole iocations were visually observed for groundwater seepage levels during advancement and the
groundwater levels were caiculated from the VWP readings during the execution of the ‘Milestone N-Regular
Monitoring of Slope Inclinometers’. A summary of the groundwater level readings taken to date is presented in
Table 4.

Table 4: Groundwater Level Readings to Date

. . ximate
B°;::’°'e 32': :1 1('::) E"I‘g’ P (2';, Soil Unit opgepr?:: Seepage Date an::lzil::ua;en?c
’ ) During Drilling* Elev. (m)™
June 4, 2021 1061.2
June 14, 2021 1061.2
July 5, 2021 1061.3
BH21-12 152 1060.7 Clay 76m (El 10683 m) |—gust21. 2021 10612
October 19, 2021 1061.2
November 22, 2021 1061.2
February 25, 2022 1061.1
June 21, 2022 1061.1
June 4, 2021 10545
June 14, 2021 <1054.5
July 5, 2021 <1054.5
BH21-13 91 10545 Clay 8.7 m (El. 10549 m) August 21, 2021 <10545
October 19, 2021 <1054.5
November 22, 2021 <1054.5
February 25, 2022 <1054.5
June 21, 2022 <1054.5

1
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Table 4: Groundwater Level Readings to Date

- - Approximate Calculated
B°'rf° hole ;:;31.[;5 ) E\1:<IP (.:";, Soil Unit Obs:rsed Seepage Date Piezometric
) ) During Drilling* Elev. (m)*
June 4, 2021 1061.8
June 14, 2021 1061.8
July 5, 2021 1061.8
August 21, 2021 1061.8
BH21-14 137 1061.7 Clay 14.6 m (El. 1060.8 m)
October 19, 2021 1061.8
November 22, 2021 1061.8
February 25, 2022 1061.8
June 21, 2022 1061.7
June 4, 2021 1061.5
June 14, 2021 <1061.5
July 5, 2021 <1061.5
) August 21, 2021 1061.6
BH21-15 137 1061.5 Clay Till 13.7 m (El. 1061.5 m)
October 19, 2021 <1061.5
November 22, 2021 <1061.5
February 25, 2022 1061.5
June 21, 2022 1061.5
June 4, 2021 10529
June 14, 2021 <1052.9
July 5, 2021 <10529
August 21, 2021 <1052.9
BH21-16 116 1052.9 Sand Not observed
October 19, 2021 10529
November 22, 2021 <1052.9
February 25, 2022 <1052.9
June 21, 2022 <1052.9
June 4, 2021 10453
June 14, 2021 1045.2
July 5, 2021 <1045.2
) August 21, 2021 <1045.2
BH21.17 14.6 10452 Clay Till Not observed
October 19, 2021 <1045.2
November 22, 2021 <1045.2
February 25, 2022 10453
June 21, 2022 10453

Notes: * Elevations are based on 3TM grid surveyed to a geodetic benchmark, as provided by Tierra Geomatic Services Inc.
** Piezometric elevations are calculated using the VWP calibration sheets, s provided in Appendix E, and the survey date provided by
Tierra Geomatic Senvices Inc.

Groundwater seepage was observed during the advancement of the boreholes at depths ranging from
approximately 7.6 mto 14.6 m below the exiting ground surface {elevations of approximatety 1054.9 mto 1068.3 m).
The groundwater seepage that was abserved during drilling within Borehole BH21-12 at a depth of approximately
7.6 m, representing an elevation of 1068.3 m, can likely be attributed to a perched groundwater table as also

12
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observed during the preliminary geotechnical evaluation fieldwork (which reported a perched groundwater table
between elevations of approximately 1065.3 mto 1070.1 m).

The groundwater levels were calculated using the data collected from the VWPs which resulted in groundwater
table elevations ranging from approximately 1045.2 m to 1061.8 m. All piezometric elevations calculated to date
have been near or below the VWP tip installation elevation except for Borehole BH21-12, which has remained at a
water pressure head of approximately 0.4 mto 0.6 m.

Groundwater levels typically fluctuate seasonally due to climatic conditions (high in late spring and early summer).
There is also potential for perched groundwater to develop within the uncontrolied fill materials and sand/silt soils,
particularly during heavy rain events.

5.0 SUPPLEMENTAL SLOPE STABILITY ANALYSIS

5.1 General

The following subsections present a summary of the methodology and resuits of the supplemental slope stability
analysis conducted to re-establish/corroborate the redevelopment setback distances originally determined within
Tetra Tech's preliminary geotechnical evaluation. This was conducted in response to the June 2020 slope failure
to ensure The City's guidelines for developments located along slopes were still adhered to (i.e., global slope
stability factor of safety of 1.5 or greater).

To progress redevelopment approvals, The City asked that interim slope stability analysis be conducted and
provided in advance of this document The interim slope stability results were provided within the
‘Milestone No. N#3' deliverable which is attached in Appendix F for reference.

These supplementa! slope stability analyses build on the interim ‘Milestone No. N#3' results as well as include
additional assessments for the historical slope failure toe berm area (as designed by Geo-Engineering) and
pedestrian asphalt paved walkway, at the request of The City.

The slope stability assessment for the historical failure toe berm area (previously analyzed by Tetra Tech as a ‘Back
Analysis’) first included duplicating the results of Geo-Engineering's 2006 toe berm design (in which a factor of
safety of 1.2 was achieved) and amending as appropriate based on the factual data of this subsurface investigation
and regular instrumentation monitoring.

The pedestrian asphalt paved walkway results are provided for information purposes only and have not been
assessed considering the customary City requirement for developments located along slopes (i.e., globat slope
stability factor of safety of 1.5 or greater). Noting that the purpose of the analyzed and established construction
setback distances is to ensure that the slope stability factor of safety requirement is met in relation to the location
of the redevelopment structures.

These supplemental slope stability analyses were conducted using the Siope/W component of the GeoStudio
computer software program (Version 11.2.0).

5.2 Regular Instrumentation Monitoring Results

Since the slope monitoring instruments were installed in May 2021, there have been seven intervals in which
readings have been taken for any horizontal displacements and/or elevated adverse pore water pressures that
might suggest potential impending slope failures {i.e., June 4, 2021, June 14, 2021; July 5 2021; August 21, 2021;
November 22, 2021, February 25, 2022; June 21, 2022). The results of the 'Milestone N-Regular Monitoring of
Siope Inclinometers' that have been collected and provided to date have been considered within the supplemental
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siope stability analysis discussed herein and have been attached within Appendix F for reference (i.e., Milestones
No. N#1 through N#7).

In general, the results of Milestones No. N#1 through N#7 portray the following relevant items related to the
supplemental slope stability analysis:

= Dawnslope horizontal displacements of approximately 5 mm within Borehole BH21-12 casing at depths of
approximately 3.5 m (fill materials) and 19.5 m (clay) corresponding to approximate elevations of 1072.4 m and
1056.4 m; however, these are not yet of a magnitude to suggest the soils have undergone enough strain to
reduce their shear strength to @ minimum residual state.

= Calculated Bbar/r. values from all the VWP readings are below a vaiue of 0.1 which is typically used in slope
stability analysis for these types of cohesive based fill materials (based on Tetra Tech's experience with similar
materials in similar conditions). The calculated pressures also do not suggest significantly elevated porewater
conditions within the native soils at the elevations where VWP tips were installed.

= Visual monitoring suggests the existing observable slope movement slumps, cracks, and settlements have not
significantly increased in magnitude over the duration of the monitoring period; however, it is understood The
City requests these areas be mitigated, which includes the June 2020 failure area, which is further discussed
in Section 6.2.

The installed slope monitoring instrumentation should continue to be used as part of a general observational
approach methodology to assess the overall stability of the project site northern slopes. Certain circumstances or
events at the project site may prompt the collection of additional measurements to confirm stable slope conditions
such as, but not necessarily limited to; visually observable slope instabilities, precipitation event which greatly
exceeds historical averages, the introduction of surcharge loading above that previously analyzed or imposed,
changes in the slope condition/geometry due to future development at the upper or lower areas of the slope, and/or
if an arbitrary reading interval suggests increasing adverse conditions. Based on the slope monitoring
measurements collected to date (June 21, 2022), Tetra Tech recommends the instruments next be read following
a significant rain event sometime in June/July 2023. Once the results of that monitoring interval have been
processed and reviewed, Tetra Tech can propose a date for a subsequent instrumentation reading.

5.3 Analysis Section Updates

Based on the fieldwork laboratory testing results (refer to Section 3.2), the overail additional subsurface information
collected {refer to Section 4.0), and the regular slope instrumentation monitoring results collected to date (refer to
Section 5.2), amendments to the previous slope stability analysis section configurations were required, as detailed
in Table 5. Note that only the analysis section items that were modified have been detailed below. The locations of
the analysis sections and general analyzed areas are presented on Figure 2.

14
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Table 5: Analysis Section Update Summary

Preliminary Slope Stability Details*

Supplemental Siope Stability Updates

mz:‘s Previous Section Configuration and Material Properties I\S,Lac'gzlr\s Updated Section Configuration and Material Properties
Material Boundaries:
1. Existing ground surface re-processed and imported given errors
in original data reduction.
2. Fill material base shifted to EI. 1061 5 m at Borehole BH21-12
and El. 1059.5 m at Borehole BH21-13.
3. Clay layer thickness increased to 7.1 m at Borehole BH21-12 and
Material Boundaries: 3.5 m at Borehole BH21-13.
1. Existing ground surface based on LiDAR provided by The City 4. Silt till top decreases from El. 1054.4 m at Borehole BH21-12 to
(LIDAR_DEM_2018_Midfield_Park). El 1053.0 m at Borehole BH21-13.
2. Filt material base at a constant EI. 1060.2 m. 5. Clay till layer included between the fill and clay units with a
3. Clay layer thickness at a constant approximate 2.1 m. thickness of 0.0 m at Borehole BH21-12 to a thickness of 3.0 m at
4. Silt till top at a constant EI. 1058.1 m. Borehole BH21-13.
5. Clay till layer not included.
AA AA Material Strengths:

Material Strengths:

6. Clay strength friction angle of 15° with a cohesion of 0 kPa.
7. Clay till layer not included.

8. Silt till cohesion of O kPa.

Pi tric Groundwater Tabl
9. Estimated phreatic surface and r,=0.1 applied.

6. Clay strength friction angle increased to 25° with a cohesion of
2.5 kPa. Based on the results of the advanced direct shear
laboratory testing (refer to Table 3 and Appendix C) and lack of
horizontal displacements within the installed Sls suggest peak
native clay soil strengths at depth in this area.

7. Clay till strength friction angle of 27° with a cohesion of 2.0 kPa
included (no change in previously assigned strength for clay till).

8. Siit till cohesion increased to 2 kPa. Based on the results of the
advanced direct shear laboratory testing (refer to Table 3 and
Appendix C).

Piezometric Groundwater Tables

9. General reduction in estimated phreatic surface based on VWP
monitoring results (refer to Table 4) and r,=0.1 unchanged.

Tl o i
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B_B-"

Material Boundaries:

1. Existing ground surface based on LiDAR provided by The City
along analysis section designated B-B’
(LIDAR_DEM_2018_Midfield_Park).

2. Clay till layer thickness at a constant approximate 1.5 m.

3. Clay layer thickness at a constant approximate 7.5 m with top
El. 1066.5 m and bottom EI. 1059.0 m.

4. Sill till top at a constant El. 1059.0 m and no defined bottom.
5. Sand layer not included.

Material Strengths:
6. Clay strength friction angle of 15° with a cohesion of O kPa.

7. Sitt till cohesion of O kPa.
8. Sand layer not included.

Piez tic G i Tables
9. Estimated phreatic surface and r,=0.1 applied.

B1-B1"™

Material Boundaries:

1. Existing ground surface based on LiDAR provided by The City
along analysis section previously designated B-B, relabeled to
B1-B1".

2. Clay till layer thickness increased to 5.0 m at Borehole BH21-14.

3. Clay !ayer thickness reduced at BH21-14 to a constant
approximate 2.0 m with top El. 1063.0 m and bottom El.
1061.0m.

4. Silt till top shifted to El. 1061.0 m at BH21-14 and inclusion of
bottom at EI. 1058.0 m.

5. Sand layer included at BH21-14 with top Ei. 1058.0 m.

Materia) Strengths:

6. Clay strength friction angle increased to 25° with a cohesion of
2.5 kPa. Based on the results of the advanced direct shear
laboratory testing (refer to Table 3 and Appendix C) and tack of
horizontal displacements within the installed Sis suggest peak
native clay soil strengths at depth in this area.

7. Silt till cohesion increased to 2 kPa. Based on the results of the
advanced direct shear laboratory testing (refer to Table 3 and
Appendix C).

8. Sand strength friction angle of 30° with a cohesion of O kPa
included (no sand layers present in any of previous analysis).

Piezometric Groundwater Tables

9. None. Worst case estimated phreatic surface and r,=0.1
remained given the absence of additional groundwater level
information at/near the slope toe.
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Table 5: Analysis Section Update Summary

Preliminary Slope Stability Details*

Supplemental Slope Stability Updates

A;nea::z::‘s Previous Section Configuration and Material Properties As';%::‘s Updated Section Configuration and Material Properties

Material Boundaries:

1. Existing ground surface based on LiDAR provided by The City
along June 2020 failure designated B2-B2' (new analysis
section). Incorporated changes in the surface since LiDAR date

Material Boundaries: resulting from the failure through supplemental survey collected
1. Existing ground surface based on LiDAR provided by The City t()-‘\'/h'l;hceﬂc;;t)y and provided via email dated July 7, 2021

along analysis section designated B-B' ) o ) )

(LIDAR_DEM_2018 Midfield_Park). 2. Clay till layer thickness increased to 5.5 m with top El. 1067.0 m
2. Clay till layer thickness at a constant approximate 1.5 m. (from EI. 1068.0 m).
3. Clay layer thickness at a constant approximate 7.5 m with top 3. C!ay.layer remed. ) ]

El 10665 m and bottom El. 1059.0 m. 4. Silt till top shifted to El. 1061.5 m at BH21-15 and inclusion of
4. Sill till top at a constant El. 1059.0 m and no defined bottom. bottor at E1. 1060.0 m. Sittill layer remaved at BH21-16.

. 5. Sand layer included with top El. 1060.0 m at BH21-15 and EI.
B-B** 5. Sand layer not included. B2-B2'*

Material Strengths:

6. Clay strength friction angle of 15° with a cohesion of 0 kPa.
7. Sitt till cohesion of 0 kPa.

8. Sand layer not included.

Piezometric Groundwater Tables
9. Estimated phreatic surface and r.=0.1 applied.

1062.5 m at BH21-16.

6.
7.

Clay layer removed.
Silt till cohesion increased to 2 kPa. Based on the results of the

advanced direct shear taboratory testing (refer to Table 3 and
Appendix C).

. Sand strength friction angle of 30" with a cohesion of O kPa

included (no sand layers present in any of previous analysis).

Piezometric Groundwater Tables

9.

Updated estimated phreatic surface based on VWP monitoring
results along B2-B2 (refer to Table 4) and r.=0.1 unchanged.

2 Dort, Malcolm. Email to Kyle Haugrud. Subject ‘FW: Midfieid Heights Survey Request — June 2020 Siope Failure Area’. July 7, 2021.
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Table 5: Analysis Section Update Summary

Preliminary Siope Stability Details*

Supplemental Siope Stability Updates

As"::'tyizf Previous Section Configuration and Material Properties Asrzltyi::s Updated Section Configuration and Material Properties
Material Boundaries:
1. Existing ground surface and subsurface boundaries updated
based on Geo-Engineering (M.S.T.) Ltd. 2006 slope stability
Material Boundaries: evaluaﬁo‘n toe berm design inclusive pf residual ~strength clay
1. Existing ground surface and subsurface boundaries based on z:?;s;nsgh::mj:ep?k?yf?: approximate location of the
Geo-Engineering (M.S.T.) Ltd. 1999 slope stability evaluation. o ) ) )
X . 2. Clay fill included in areas of 1999 and 2006 toe berm designs.
2. Clay fill not included. . i
3. Clay layer (residual strength) top at EI. 10615 mt0 1. 1059.0M | 1o Berm 3 S'ay layer (residual strength) thickness reduced to a constant
and no defined bottom. € pproximate 2.0. m mimicking the existing slope gradient to the
M , Design Area | gshear plan ‘key-in'.
Back 4. Clay till not included below clay layer (residual strength). (general | 4 Clay til included below clay layer (residual strength).
Analysis area
Material Strengths: identified on . .
5. Clay fill not included Figure 2) Mﬂgm—s‘ - . ,
y ’ 5. Clay fill strength friction angle of 25° with a cohesion of 0.5 kPa
6. Clay till not included below clay layer (residual strength). included (no change in previously assigned strength for clay fill).
6. Clay till strength friction angle of 27° with a cohesion of 2.0 kPa
Piezometric Groundwater Tables included (no change in previously assigned strength for clay tilf).
7. Estimated phreatic surface and r,=0.1 applied.
Piezometric Groundwater Tables
7. Extended estimated phreatic surface downslope and r,=0.1
unchanged.
c.c 1. The original analysis provided within the preliminary geotechnical
(general evaluation for section C-C' takes precedence as no additional
c-C 1. Refer to note '*. area information was collected in proximity to warrant an update
identified on (nearest subsurface information collected at an offset of
Figure 2) approximately 120 m at BH21-17).

Noles: * As per Tetra Tech's ‘Preliminery Geotechnical Evaluation and Slope Stability Assessment (Revision 1)' report dated February 7, 2020.
** General area represented by previous analysis Section B-B’ was split into two analysis sections, designated Sections B1-B1' and B2-B2, to differentiate/analyze the June 2020 failure
separately.

COE o enghcdet 28 Dot chrw o Tappldersens o S SETeR e heaban e

@mm




REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK — MILESTONE M4 SUPPLEMENTAL SLOPE STABILITY INVESTIGATION
FILE. 704-ENG.CGEQ04110-01 | JULY 2022 | ISSUED FOR USE: CONFIDENTIAL

54 Material Parameters

The slope stability analysis configurations, stratigraphy, material parameters, and piezometric elevations are as per
the initial preliminary geotechnical evaluation analysis with updates based on the results of this subsurface
investigation and regular instrumentation monitoring as outiined in Table 5.

in general, Table 8 presents a summary of the soil and pore pressure parameters used in the supplemental slope
stability analysis.

Table 6: Soil Parameters

Soil Type Unit Welsght Cohesion Friction Angle Porewater c?efﬁcient
(kN/m?3) (kPa) {Degrees) (ru)
Clay Filt 19.0 0.5 25 0.1
Clay (Peak) 195 25 25 01
Clay (Residual) 195 00 15 0.1
Clay Till 195 20 27 0.1
Siit Tifl 200 20 20 0.1
Sand 20.0 0.0 30 0.1

Notes: * r, refiects an assumed porewater pressure as a fraction of the overburden stress and was only applied to soils located above the
piezometric line.

A piezometric line (groundwater table) was incorporated in the analysis based on the highest measured
groundwater levels, updated based on the regular monitoring results, and adjusted for seasonal fluctuations (raised
a minimum 0.25 m) per The City's ‘2011 Stormwater Management & Design Manual (Figure 3-20)' for groundwater
adjustments.

The porewater coefficient (r,) is defined as the “ratio of excess pore pressure to the total stress," and was applied
to the soils located above the piezometric line to simulate porewater pressures that may be present.

55 Surcharge Loading

The supplemental slope stability analysis was conducted under the following two surcharge loading cases as
previously determined to establish the construction setback distances:

= Case 1: uniform surcharge foad of up to 100 kPa applied at a depth of 1.4 m below the ground surface within
the property boundaries to simulate potential light foundation loads/lightly-loaded buildings (e.g., one to
two-storey wood frame structures with zero to one level below grade).

= Case 2: uniform surcharge load of up to 200 kPa applied at a depth of 1.4 m below the ground surface within
the property boundaries to simulate potential heavy foundation loads (e.g., high-rise concrete building structures
with two to three levels below grade).

To establish the construction setback distances based on the above predetermined surcharge loading cases, the
analysis was conducted via an iterative process which was initialized with the surcharge loads placed at the property
limit then progressively moved away from the slope crest until The City’s required minimum factor of safety for
developments along a slope was achieved (i.e , global siope stability factor of safety 21.5).

Note that loads/structures placed at greater depths (1.e., below-grade structures between one and three levels below
grade) and/or deep foundation systems will only improve the overali calculated global slope stability factors of
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safety. The analysis was conducted by placing the surcharge loads at/near the ground surface to simulate worst-
case scenariocs given the affects of the soil weight in addition to the surcharge loading.

The surcharge ‘live loading' of traffic (i.e., pedestrians and potential maintenance vehicles/equipment) along the
asphalt paved pedestrian walkway at the project site northern limit was modelled as a uniform surcharge load of up
to 5 kPa over the width of the pathway of approximately 2.6 m.

5.6 Analysis Results

A summary of the supplemental slope stability analysis results is presented in Table 7. The locations of the analysis
sections and general areas in which the analysis results apply are highlighted on Figure 2. Excerpts of the typical
critical slip surface slope failure paths for each analyzed section/area are provided as Figures 3 through 8 as
indicated below. The locations of the VWPs and measured Sl horizontal displacements to date are presented on
the cross-sections for reference.

Table 7: Analysis Results

or of Safe Con i
Analysis (f"irfnh gg:;:aigsgigmz A > Setbsa::‘;::; Reference
Section/Area surface) Calculated Required Prop?.':))( Line Figure
_ S kPa (Along 2.6 m Pathway Surface) 14 N/A N/A
C’“if:"t'm 100 kPa >1.5 215 25 Figure 3
200 kPa >1.5 215 40
_ 5 kPa (Along 2.6 m Pathway Surface) 1.2 N/A N/A
CrosBs1-SBe1<':tlon 100 kPa >1.5 215 30 Figure 4
) 200 kPa >15 215 55
_ 5 kPa {Along 2.6 m Pathway Surface) 12 N/A N/A
CrosBsz-_Sée;tlon 100 kPa >1.5 215 30 Figure 5
200 kPa >15 21.5 S5
Toe Berm Area | 5 KPa (Along 2.6 m Pathway Surface) 1.2 N/A N/A
{Previously 100 kPa >1.5 215 30 Figure 6
‘Back-Analysis) 200 kPa >15 215 55
) S kPa (Along 2.6 m Pathway Surface) 1.4 N/A N/A
Cr°szsce,°t'°" 100 kPa >1.5° 215 30° N/A
’ 200 kPa >15° 215 55°

Notes: * As per Tetra Tech’'s 'Preliminary Geotechnical Evaluation and Slope Stability Assessment (Revision 1)’ report dated
February 7, 2020. Original analysis takes precedence as no additional information was collected in praximity to warrant an update. The
preliminary slope stability assessment report may be referred to for additional details related to the area of Cross-Section C-C'.

In general, the calculated supplemental slope stability analysis factors of safety indicated that the previously
designated construction setback distances are valid at the time of this report’s preparation (refer to Table 7).

6.0 DISCUSSION AND RECOMMENDATIONS

6.1 General

There were several items recommended within Tetra Tech's 'preliminary geotechnical evaluation and slope stability
assessment' to improve the condition of the northern slope in terms of stability. These items are listed in Table 8
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along with any corrective actions that may have taken place to address said items to date followed by any suggested
further corrective actions.

Table 8: Status of Previous Slope Stability Recommendations

Item Previous Recommendation® Status Further Recommended Actions
P » Conduct additional subsurface Compieted
:.|:1nedt$ubsuﬁaoe investigation at/near the toe of the (as partofthis | « N/A
nformation slope work scope)
Visually Observable | = Installation of slope monitoring (aior:r’:lz:‘et:is . NA
Slope Instabilities instruments P
work scope)
Development- = Update slope stabilty assessment * Development loading specifics should
Specific S| or?ce redevl;lo ment structure Carried be reviewed once finalized to ensure
F’e‘?‘_'c ope . loading is kn P Forward continued compliance with The City's
Stability Analysis 0ading IS Known slope stability guidelines (i.e., 21.5)
Visually Observable | * InTtpt;eartn:: tnf:eoapseu rsézt:glzniit:\?:wize Carried
S'“”‘Ps and the potential for retrogressive slope Forward * Refer to Section 6.2
Tension Cracks failures
* Foundation perimeter drainage
systemns should be installed around
Structure any basements to minimize the Carried » Should be addressed during detailed
Basements potential for increasing porewater Forward design and construction
pressures in the soils which may
lead to instabilities
= Permanent surface and subsurface
drainage systems shouid be
designed to minimize the potential
) ) impact of water surcharge on the Carried * Should be addressed during detailed
Stte Drainage stability of the slope. Outlets or Forward design and construction
downspouts and surface runoff
should not be diverted towards the
slope
= Slope should stay vegetated with
shrubs/rees as it typically provides . . : .
Vegetation additional slope stability, unless the F(:Sarned 3’2;”': ab: da::r::tsrz?:tdi:nunng detailed
grades require flattening and/for orward g
reinforcement
s Shoul not be constructed at the
project site without the approval of . . . .
Waterbodies a geotechnical engineer and Carried 32;'”': ::da::rr:tsns]i:odnurmg detailed
confirmation through additional Forward 9
slope stability analysis

Notes: * As per Tetra Tech's ‘Preliminary Geotechnica! Evaluation and Slope Stability Assessment (Revision 1)’ report dated
February 7, 2020.

6.2 Slope Stabilization Measures

It is understood The City desires the existing observable slumps and tension cracks, as identified in the preliminary
geotechnical evaluation, as well as the June 2020 failure area be stabilized to reduce the potential for future
retrogressive larger failures.
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In general, Tetra Tech recommends progressing through the below potential options during the detailed design and
analysis reviews when determining which slope stabilization mitigation measure is best suited for each of the
identified failure areas.

Potential Option 1. Regrading Slopes

Wherever possible, the preferred slope stabilization mitigation measure is for the failure area to be graded back to
a stable. long-term slope. Cut slopes with gradients varying from approximately 3H.1V to 3.5H:1V are likely to
provide a suitable factor of safety (dependent on the eventual determined factor of safety requirement) against
instability for these localized areas that are prone to slump failures. This mitigation measure couid also take
advantage of cut/fill balance efficiencies. however, may also require fill beyond the existing slope toe extent within
The Winston Goif Club.

Fotential Option 2 Engineered Fill Berms

VWhere the required factor of safety cannot be achieved through regrading the slopes. fill berms in a form of slope
toe support can be constructed (most likely out of cohesive clay till and/or granuiar fill for this project site) to stabilize
the existing slopes with an overall final combination of slope gradients varying from approximately 2.0H:1V to
3 5H:1V. Providing such toe supports for the existing slopes are likely to notably improve the factor of safety against
instability. This mitigation option may require additional space allocation beyond the existing slope toe extent within
The Winston Golf Club

Fotential Option 3 Soti Nati Slopes

VWhere space or other limitations do not allow for cut and regrading slopes or the construction of a fill toe berm, soil
nails may be used to ‘anchor’ the unstable part of the slope consisting of appropriate sized and depth soil nails
combined with mesh, mats, or panels. The design of a soil nall reinforced slope cocmprises confirming the internal
and global stabilities inclusive of determination of the nail configuration spacing and depths. Other typical features
of such soil nail slopes include defining, but not necessarily limited to. the following: ultimate grout to soil bond
resistance; minimum bar ultimate load capacity, minimum soil nail bore diameter (typically 150 mm); and inclination
of soil nails Note that this mitigation measure minimizes the expected disturbance to the existing slope, however
may be limited by accessibility for construction equipment.

Patentiai Option 4 Reinforced Slopes

The next preferred option is to regrade/cut back the slopes as flat as possible and reinforce the regraded/cut slope
where necessary (e g., with gradient of approximately 1.5H:1V to 2 5H:1V) Reinforced slope examples may include
heavy stone cover or steel mesh cover for flatter sections and/or the installation of geogrid slope reinforcement
materials These types of slope reinforcement typically require additional design features and considerations when
compared to the above options such as temporary and permanent drainage systems, bearing surface review and
preparation, and increased displacement monitoring during construction

Fotental Option & Retairunig Structuras

When all the above options are not possible, the slope can be stabilized using a conventional cast-in-place concrete
retaining wall (cantilever wall), founded on a wide base footing or a deep foundation, and extending vertically as
required. The portion of the cut slope above the top of the wall, if any, may need to have a stable gradient such as
3H1V. This option poses the advantage of a stable vertical wall without the need for soil nails or anchors but would
require structural technical design input from qualified personnel. There . would be a considerable disturbed zone
behind the retaining wall during the construction period, which should be reinstated after the wall is constructed.
This condition similarly applies to a Mechanically Stabilized Earth (MSE) wall, a modular wall or block wall pile
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walls withAvithout soil nails, or gravity wall system, which are also equally feasible. Modular walls may aiso be tied
back using metal tie-backs or geosynthetic tie-backs. Some of these retaining systems could be designed as
free-standing cantilever concrete pile walls without the requirement for tie-back anchors or internal bracing
depending on their height and surcharge loadings, if any. Relatively higher lateral wall movements would typically
be expected for such walls without anchors. Note that this slope stabilization mitigation option would require
extensive design and construction work.

Recommended for Midfield Project Site

Tetra Tech recommends utilizing one of the above Potential Options 1 through 3 for each of the identified surficial
slope failure areas as they would be most appropriate based on our current understanding of the project site,
collected slope monitoring data, and detailed slope stability analysis to meet The City's requirement. At the time of
this report's preparation, Tetra Tech was in the process of further reviewing the suitability of these options for each
failure area for input into a detailed design, in consuitation with The City, as part of Milestone No. O#1 Slope
Stabilization Detailed Design as scoped within Tetra Tech's Supplemental Scope and Fee Schedule
No. 18-2006-A05-S01-08. Part of Tetra Tech's mitigation option review includes considering any potential
constraints and limitations a failure area may pose given equipment accessibility, proximity to property boundaries,
locations of existing infrastructure, and the existing vegetation.
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FIGURES

Figure 1 Site Location Plan

Figure 2 instrumentation Installation Locations and Analysis Sections
Figure 3 Slope Stability Results — Cross Section A-A’

Figure 4 Slope Stability Results — Cross Section B1-B1

Figure 5 Slope Stability Results — Cross Section B2-B2’

Figure 6 Slope Stabiiity Results — Toe Berm Area
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MILESTONE M#1 DESKTOP AND SITE REVIEW




T TETRA TECH FIELD REPORT

Project: Redevelopment of Midfield Mobile Home Park Date: April 20, 2021
Location: Moncton Road and 16 Ave NE Calgary, AB Tetra Tech Rep(s): lpryl Buiza, EIT
Client: The City of Calgary Kyle Haugrud, P Eng
Weather: 10¢C Status: ISSUED FOR USE
File: 704-ENG CGEO04110-01 Milestone M#1

SUBJECT:

Site visit was conducted on April 20, 2021 to determine potential borehole locations for instrumentation instaliations
(Slope Inclinometer [S1] and Vibrating Wire Prezometers [VWP]) and assess the condition of the 70 mm St casing
previously installed within subsurface borehole TP-2 This field report represents the Milestone No. M#1 deliverable
as part of extension five of The City of Calgary's (The City) scope and fee schedufe No 18-2006-A05-801-05 dated
April 15, 2021. The supplementary site photographs and accompanying data provided by The City April 15, 2021
via a file sharing portal were reviewed prior to conducting the site visit

BACKGROUND SITE INFORMATION (DESKTOP REVIEW):

The following was noted prior to conducting the site visit on April 20, 2021 during the background data review

«  The existing S! casing within Borehole TP-2 was instalied under the direction of Geo-Engineering (M S T ) LLtd
(Geo-Eng) on November 26 1998 to a total depth of aprroximately 159 m Displacement data was not
available at the time of this report's preparation however, negligible movement was noted in a slope stability
evaluation conducted by Geo-Eng dated December 6 2006. No additional information on the condition of the
Sl casing was avallable post the 2006 evaluation,

« Ponded water typically present in area of June 2020 slope failure during the summer months.
«  Water flow visually apparent over asphalt path in area of failure in late June to early July 2020

+  Trench with fabric separator installed in area of failure to @ maximum approximate 0.9 m (3 ft) depth in July
2020 to minimize seepage and runoff flows. and

»  Additional V-ditch and berm understood to be instalied in November 2020 to further reduce water flows to failure
area
SITE OBSERVATIONS:

The following steps were carried out to assess the existing condition of the Si previously installed within TP-2 during
the site visit (refer to Figure A)

+ A10miong 25 mm diameter steel rod was attached to the end of a measuring tape and lowered inside the SI
casing The steel rod was able to reach & depth of 12 9 m below the top of Si casing suggesting it had not been
previously sheared and was unobstructed to its base

+  An Sl probe was lowered inside the Sl casing and reached the depth of 159 m below the top of S! casing
Tightness was noted durning the lowering of the S! probe at an approximate depth of 9 1 m (30 ft) below the top

of Sl casing and

Tetra Tech Canzda inc
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= The Sl was initialized with the Sl probe which consisted of two consecutive S| readings to determine a baseline
that will be used to measure displacements going forward Accordingly, the potential proposed Sl replacement
numbered BH21-18 within the scope fee schedule is currently determined to not be necessary

Groundwater levels were measured in the installed standpipes that were accessible with the results presented in
Table 1 which will be used to adjust/confirm groundwater levels in stability analyses as part of Milestone M#3. The
locations of the boreholes below are highlighted with blue text on Figure A for reference. Access to the locations
within the fenced project site area was granted by personnel on-site at the time of the site visit

Table 1: Groundwater Level Reading Results

i Depth to
S; Tgxlgiggsth Ground Elevation at | Groundwater Beiow Groundwater
Borehole Number g Borehole Location Existing Ground Elevation
Ground Surface
(m) Surface (m}
(m)
{m)
BH18-05 2589 10732 22 1 10511
BH19-07 24 4 10749 Dry <1050.5
126 Dry <10551
TP-3 10677
16 6 155 10522

A site walkthrough was then conducted to assess potential borehole locations along the stability sections for
instrumentation installations The selected locations are presented on Figure A and photographs of each are
provided as Photographs 1 though 6. The borehole locations were surveyed using a hand-held GPS which are
presented in Table 2

DISCUSSION:

As previously discussed, intialization readings were obtained in the existing Sl casing instalied at Borehole TP-2
(refer to background site information section for additional details). Accordingly, the potential replacement Si at this
location is currently deemed not necessary. These initialization readings will be used going forward to measure any
displacements.

Given the proximity to the existing slope and pathway, borehole locations BH21-14 and BH21-15 will require
complete closure of the pathway during borehole advancement as well as temporary fence removal (which will be
reinstailed following completion) for the drilling equipment. The distance between the fence posts is such that the
drilling equipment may be able to maneuver into position without post removal, however, in the event one post
requires extraction, it will be reinstated with bentonite chips and/or quick mix grout

Borehole BH21-12 will ikely only require proper signage and delineation of the drilling area to divert pathway traffic
away from potential hazards. Note that proper signage and working area delineation wili be commonplace at each
drilling location

The excess drill cuttings and any additional waste materials will be removed from site upon completion of the
fieldwork accordingly, pedestrian pathways will be clear of any obstructions related to the driling activities
Additionally. the rubber tracks and weight of the drill rig are such that the asphalt paved pedestrian pathways will
remain intact given the minimal disturbance incurred from any required equipment crossings (attempts will be made
to minimize movement on asphalt paved areas)

The nstallation depths of the proposed S!'s and VWP's was determined based on the available borehole data and
slope stability analyses. Note that these may still be somewhat shifted based on observed subsurface conditions

r

TETRATECH



during execution of the fieldwork (1 e , base on Sl casing to be founded in competent material, VWP to be installed
targeting the unit considered to have highest pore pressure response) Excerpts of the stability analysis cross-
sections with overlays of the proposed instrumentation locations and depths are presented on the attached
Figures 1 and 2 A summary of the updated proposed instrument iocation details following the data review and site
visit Is presented in Table 2 Note that the instrument locations w [l include steel protective casings and padiocks

Table 2: Proposed Borehole Summary

Total Stope Proposed Proposed Respective

Borehole . . . . ) . : . Borehole R
Northing (m) Easting (m) Inclinometer Vibrating Wire . Cross-Section
Number Depth (m) Depth (m) Location and Figure
P P Photo g

BH21-12 5661680.88 70742279 20 14 Photo 1 Section A (Fig 1)
BH21-13 5661728 29 707431 14 10 4 Photo 2 Section A (Fig 1)
BH21-14 5661652 .44 707537 83 20 14 Photo 3 Section B1 (Fig 2)
BH21-15 5661653.65 707588 92 20 14 Photo 4 Section B2 (Fig 2)
BH21-16 5661676.31 707590 47 10 4 Photo 5 Section B2 (Fig 2)
BH21-17 5661681 03 707771 61 15° 3 Photo 6 ‘98 Failure (Fig 1)

Notes' * Coordinates were taken with a hand-held GPS and are based on UTM Zone 11.
** Proposed Borehole BH21-17 should have St casing bottom anchor instalied at least 3.0 m into the bedrock
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FIELD REPORT - REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK
FILE 7C4-ENG CGEOQ04110-01 | APRIL 20 2021 ! ISSUED FOR USE

This field report has been prepared for The City of Calgary and their agents. The City of Calgary shall at all times
be entitled to fully use and rely on this field report, including all attachments, drawings, and schedules, for the
specific purpose for which the field report was prepared, in each case notwithstanding any provision, disclaimer, or
waiver in the field report that reliance is not permitted.

The City of Calgary shall at all times be entitled to provide copies of the field report to City Council, City of Calgary
regulatory boards, City of Calgary employees, officers, agents, affiliates, advisors, consuitants, parties contracting
with The City of Calgary, lenders and assignees and other governmental authorities and regulatory bodies having
jurisdiction, each of whom shall also be similarly entitied to fully use and rely on the field report in the same manner
and to the same extent as The City of Calgary for the specific purpose for which the field report was prepared.

Respectiully subr}',itted,

o 4
~04-EN@GCGED04110-C1 QGHOHT _
7042%’31:@50041 10-C1 G CGEO04110-0
T044ENG.CGEO04110-01 704-ENG.CGEOQOC4110-C1
Prepared by: Reviewed by:
lpryl Buiza, E.T. Kyle Haugrud, P.Eng.
Geotechnical Engineer-in-Training Geotechnical Engineer
Engineering Practice, Prairie Region Engineering Practice
Direct Line: 403.723.1578 Direct Line: 403.723.1618
Ipryl.buiza@tetratech.com kyle.haugrud @tetratech.com
Attachments (2): Figure 1 Proposed Inclinometer Locations, Cross Sections A and 1998 Failure

Figure 2 Proposed Inclinometer Locations, Cross Sections B1 and B2
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SOIL DESCRIPTION GUIDELINES AND BOREHOLE LOGS




TERMS USED ON BOREHOLE LOGS
TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075mm sleve): Includes (1) clean gravels and sands, and (2) silty or
clayey gravels and sands. Condition is rated according to refative density, as inferred from laboratory or in situ tests.

DESCRIPTIVE TERM RELATIVE DENSITY N (blows per 0.3m)
Very Loose 0TO0 20% Oto4
Looss 20 T0 40% 41010
Compact 40 TO 75% 10to 30
Dense 75 TO 90% 30to 50
Very Dense 80 TO 100% graater than 50

The number of blows, N, on a 51mm 0.D. split spoon sampler of a 63.5kg weight falling 0.76m, required to drive the
sampler a distance of 0.3m from 0.15m to 0.45m.

FNE GRAINED SOILS (major portion passing 0.075mm sieve); Includes (1) inorganic and organic silts and clays, (2) gravelly,

sandy, or silty clays, and (3) clayey silts. Consistency is rated according to shearing strength, as estimated from laboratory
or In shu tests,

DESCRIPTIVE TERM UNCONFINED COMPRESSIVE
STRENGTH (KPA)

Very Soft Less than 25
Soft 25 to 50
FArm 5010 100
Stiff 100 to 200

Very Stiff 200 to 400
Hard Greater than 400

NOTE: Slickensided and fissured clays may have lower unconfined compressive sirengths than
shown above, hecause af planes of weakmness or cracks in the soil.

GENERAL DESCRIPTIVE TERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - contalning shrinkage cracks, frequently filled with fine sand or silt; usually more or Jess vertical.
Laminated - composed of thin layers of varying colour and tenture.

Interbedded - composed of alternate layers of ditferent soll types.

Calcareous - containing appreciable quantities of calclum carbonate.;

Waell graded - having wide range in grain sizes and substantial amounts of intermediate particle sizas.

Poorty graded - predominantty of one grain size, or having a range of sizes with soms intermediate size missing.

Data presented hereon is for the sole use of the stipulated clierrl. Tetra Tech EBA is not responsitde, nor can be held kabie, for use made of this report by sty ather party, with

e
or without the knowdedge of ERA, The tasting servicas reported hereln have been performad to recognizad Indusiry standands, uniess noted. Mo other wamanty s made. | | TETRATECH

Thesa data do not inctude or represent any interpretation or opinion of specification compilance or mxterial sultabiiity. Should sngineering lnterpretation be required, EBA
will provide R Upon written reguest.

1 _Baroncie Terug Ginersboer




MODIFIED UNIFIED SOIL

CLASSIFICATION

GROUP TYPICAL
MAJOR DIVISION SYMBOL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
C,aDy/D, Greater than 4
Gw s o T o e, UE-E__
ﬁ 5 g 5 C= XD, Between 1 and 3
£ I3
Poorly graded gravels and gravel- 1 . e
ESE &P sand mixtures, Iitde of o fines ;;!; Not meeting both crileria for 6W
Y
:§ gs oM Sy g, 3 % R B | Attorverg imits pict below *A" line m:‘“""’
: Bg §§§ grevel-sand-sift mixtures E or plasticity index less than 4 hetchd srea
gﬁ § Gc Clayey gravels, E Atterberg Emits plot above “A” fine dwm‘
g s Qravei-sand-ciay mixtures or plasticlty index greatar than 7 m"’mﬂ
)
g i g, = DD, Greater than &
: v | mmmEmmee b
= Batween 1 and 3
; 5 g s g exDa
2 EE Poorly graded sands and gravelty et
§ 55 5P sands, itte or no fines !!r: Nt meeting both criteria for SW
g3 33
1% | pttorberg imits piot below “A" in Attartiarg limits
E SM Sity sands, sand-sitt mixtures § oy piot o plotting in
§ 2z 357 | or plestictty index lesa than 4 hatchved ares are
z gg bardedine
« classifications
A above “A”
SC Clayey sands, sand-clay mixtures mn;m“fmzt 'm';"' wn use of
Inorganic siits, very fine sands,
. ® ML rock Bour, sifty or clayey fine sanda For clexsificalion of fine~grained soils and fins fraction of coarse-grained soil.
g : ot STgMR plasucky PLASTIGITY CHART
I - Inorganic silts, micaceous or
R MH diatomacsoiss fine sands of -
- sits, elastic silts Salls pessing 425 e /
§ E inorgank days of low plasticity, " /
i g ® v 8 mmm"mm' Equetien of A", P = LM AL - X CH /
¥y e v sty clays, lsan cays g « 7
| >/ !
:’g Esé E s a Inorganic days of medium “ ‘
% E _5 g § = plasticity, siity clays E »
i o
3 R ) 0 .
v’y Inorganic dayy of high
gg 52 CH plasticity, fat clays 2 // W or OW
£ e - b I U A
<) . % o mc:::andmmsmdm Y z'{.’, ML or OL
ﬁ g 5 m my * L w n » «© ) [ ™ ) ” 198
3 LIQUID LM
g g 2 8 oH Organic days of medium
S A to high plasticity
R N *Based on the matevial passing the 75 mm sieve
HIGHLY ORGANIC SOILS PT f::: and other tighly orgenic nm;oc-:ltjsscjn Dnlgnmlg D%g?‘, for idsmiification procsdurs
see 2488, a3 modif by
SOIL COMPONENTS OVERSIZE MATERIAL
DEFINING RANGES OF
FRACTION SIEVE SZE PERCENTAGE BY MASS OF Rounded or subrotnded
MINOR COMPONENTS
COBBLES 75 mm to 300 mm
PASSING | RETAINED PERCENTAGE DESCRIPTOR BOULDERS > 300 mm
GRAVEL Not rounded
coarse 75 mm 19 mm >35% “and”
fina 19 mm 4.75 mm ROCK FRAGMENTS >75 mm
21t035% “y-adjective” ROCKS > 0.76 cubic metre In volume
coarse 475mm 200 mm 10020 % “soma”
medium 2.00 mm 425 ym
fine 425 pm 75 ym >0t0 10 % “trace”
ST (non plastic)
o 75 pm as above Pu‘t
QLAY (plastic) by behavior
PUReaner e S et catrud
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BOREHOLE KEYSHEET
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Borehole No: BH21-12
Project: Midfield Mobile Home Park Redevelopment Project No: ENG CGEO04110-01
Location: Moncton Road NE and 16 Avenue NE Ground Elev. 1075 906 m
Calgary, Alberta 3TM: -2759.955157 E; 5659201 831 N
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Borehole No: BH21-12

Project: Midfield Mobile Home Park Redevelopment

Project No. ENG CGEO04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075.906 m

Calgary, Alberta

3TM: -2759 655157 E; 5659201 831 N
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Contractor. Mobile Augers and Research

Completion Depth: 2545 m

Driling Rig Type Solid Stem Auger/Hollow Stem
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Completion Date: May 17, 2021
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Borehole No: BH21-12

Project Midfield Mobile Home Park Redevelopment

Project No: ENG CGEO004110-01

Location’ Moncton Road NE and 16 Avenue NE

Ground Elev 1075906 m

Calgary, Alberta 3TM: -2759 955157 E; 56569201 831 N
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TETRATECH

Contractor Mobile Augers and Research

Completon Depth. 2545 m

Drilhng Rig Type- Solid Stem Auger/Hollow Stem

Start Date: May 17 2021

Logged By 1B

Completon Date May 17, 2021

Reviewed By
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Borehole No: BH21-12

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGEC04110-01

L.ocation: Moncton Road NE and 16 Avenue NE

Ground Elev; 1075.906 m

Calgary, Alberta

3TM: 2756 955157 E; 5659201 831N
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Contractor: Mobile Augers and Research

Completion Depth: 2545 m

Drilling Rig Type: Solid Stern Auger/Hollow Stem

Start Date: May 17, 2021

Logged By B

Completion Date: May 17, 2021

Reviewed By
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Borehole No: BH21-12

Project: Midfield Mobiie Home Park Redevelopment

Project No: ENG CGE004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075.906 m

Calgary, Alberta 3TM: -2755 955157 E; 5659201 831 N
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Confractor Mobile Augers and Research

Completion Depth 2545 m

Drilling Rig Type Sold Stem Auger/Hollow Stem

Start Date May 17, 2021

Logged By 1B

Completion Date: May 17, 2021

Reviewed By
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Borehole No: BH21-12

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG. CGE004110-01

Location; Moncton Road NE and 16 Avenue NE

Ground Elev: 1075.806 m

Calgary, Alberta 3TM: -2758.955157 E; 5659201 831 N
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Contractor: Mobile Augers and Research

Conpletion Depth: 2545 m

Drilling Rig Type: Solid Stem Auger/Hollow Stem

Start Date' May 17, 2021

Logged By: IB

Completion Date: May 17, 2021

Reviewed By
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Borehole No: BH21-

13

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG.CGE004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1063593 m

Calgary, Alberta

3TM: -2744.154862 E; 5659245 503 N
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Contractor. Mobile Augers and Research

Completion Depth. 10.67 m

Drilling Rig Type: Sohid Stem Auger

Start Date: May 19, 2021

Logged By 1B

Completion Date. May 19, 2021

Reviewed By
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Borehole No: BH21-13

Project. Midfield Mobile Home Park Redevelopment

Project No: ENG CGE004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1063.593m

Calgary, Alberta 3TM: -2744.154862 E; 5659245 503 N
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Contractor: Mobile Augers and Research

Completion Depth: 10.67 m

Drilling Rig Type: Solid Stem Auger

Start Date May 19, 2021
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Logged By: iB

Compietion Date’ May 19, 2021

Reviewed By
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Borehole No: BH21-13

Project Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location; Moncton Road NE and 16 Avenue NE

Ground Elev: 1063583 m

Calgary, Alberta

3TM: -2744.154862 E; 5659245 503 N
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Contractor Mobile Augers and Research

Completion Depth: 10.67 m

Driling Rig Type Solid Stem Auger

Start Date May 19, 2021

Logged By B

Completion Date: May 19, 2021

Reviewed By
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Borehole No: BH21-14

Project. Midfield Mobile Home Park Redevelopment

Project No: ENG.CGEO04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075438 m

Calgary, Alberta

3TM: -2637.701253 E; 5658172068 N
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Contractor: Mobile Augers and Research

Completion Depth: 19.81 m

TETRATECH

Drilting Rig Type: Sonic

Start Date: May 20, 2021

Logged By: IB

Completion Date: May 20, 2021

Reviewed By

Page 10f5

GEOTECHNICAL ENG-CGEQGA110:01 GPJEBAGDT 198721




Borehole No: BH21-

14

Project Midfield Mobile Home Park Redevelopment

Project No: ENG CGEO004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075438 m

Calgary, Alberta

3TM: -2637 701253 E; 5659172.068 N
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Contractor. Mabile Augers and Research

Completion Depth. 1981 m

Drilling Rig Type. Sonic

Start Date: May 20, 2021

Logged By. 1B

Completion Date: May 20, 2021

Reviewed By
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Borehole No; BH21-

14

Project. Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev; 1075438 m

Calgary, Alberta

3TM: -2637.701253 E; 5659172.068 N
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Contractor. Mobile Augers and Research

Completion Depth: 19.81m

Driling Rig Type: Sonic

Start Date: May 20, 2021

Logged By: 1B

Completion Date May 20, 2021

Reviewed By.
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Calgary |

Borehole No: BH21-

14

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGEC04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev; 1075438 m

Calgary, Alberta

3TM: -2637 701253 E; 5659172.068 N
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Contractor: Mobile Augers and Research

Completion Depth. 19.81m

Drilling Rig Type Sonic

Start Date: May 20, 2021

Logged By 1B

Completion Date: May 20, 2021

Reviewed By
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Borehole No: BH21-14

Project. Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075438 m

Calgary, Alberta

3TM. -2637.701253 E; 5659172 068 N
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Borehole No: BH21-15

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGEOQ4110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev; 1075212 m

Calgary, Alberta ITM: -2579 261462 E; 5653170 019 N
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Borehole No: BH21-15

Project Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location: Moncton Road ME and 16 Avenue NE

Ground Elev: 1075212 m

Calgary, Alberta

3TM: -2579.261462 E; 5659170 019 N
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Borehole No: BH21-15

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1075212 m

Calgary, Alberta
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Borehole No: BH21-15

Project: Midfield Mobile Home Park Redevelopment

Project No' ENG CGEO04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev; 1075.212m

Calgary, Alberta

3TM. -2579.261462 E; 5659170019 N
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Borehole No: BH21-15

Project. Midfield Mobile Home Park Redevelopment
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Borehole No: BH21-16

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGEQ04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1064 478 m

Calgary, Alberta

3TM. -2578.917229 E; 5659196.791 N
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Borehole No: BH21-16

Project Midfield Mobile Home Park Redevelopment

Project No: ENG CGE004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1064478 m

Calgary, Alberta
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= £
w3 =
ko] N &l E P 2 a § c
22 Soil SI2 | 2| 5| Msouesupnates o) WsPT N E 5|22 £
2E3 At sle|i g |9 1. 2 3 4 20 40 60 80 | T T l3=
a7 |2 Description g2 % | e E|z|e|8
35 £ | Plastic Moisture  Liquid 3
@ £ | Limt Content Limt
A Pocket Pen, (kPa) A
457 20 40 60 80 100 200 400
i Maena Frapontcns : : : : . : E{ FEe]
r Band /8% SI.14% Cay{<ZuT - B%] it |@ A \,\,‘
:d ‘do
i . A
=S Ay N~
- o -f=d
L Ld 1de
v s 9
I < .. -. .
i Sl e . AL
| 4 4o
- / L) e la
€ g
3 4[4
q |4°e
- 3 o o'
i YRY K]
° e
- La (A
b N 3 ’
L Ve q & s
.l .ﬂ 'Q
I {6
- LRy
e e
+ F ':‘ ."':;
|- E :l -. .‘
L 2 . AR
U'; e & . ‘o ‘q "s
— O . B I A A
- f__/)o_ .’l }‘ﬂ '.
-{ 8.8
L LR
. -5
" YR
-~ A o"..s
1 [d»
r b o 3 ’
L ALY
L 7 P A
:l o 'ﬂ
L 4 [ {s
g Y ¥
w{ [edos
4 [d'e
L o
b :l -l .0
b . . 9
S < N ] :l "g'e
- : JRN
[ .‘. ‘H ‘0
L A e
4 |4’
L Fd F S o
L o o
4 5
Lo MRS
L ld 14
914 bl Feo

'I‘b TETRATECH

Contractor. Mebile Augers and Research

Completion Depth. 12.19m

Drilling Rig Type  Solid Stem Auger

Start Date’ May 21, 2021

Logged By IB

Completon Date May 21, 2021

Reviewed By

Page 2 of 3

GEOTECHHAL ENGOBEQUI 134 SRJERA 30T 1197




Borehole No: BH21-16

Project: Midfield Mobile Home Park Redevelopment Project No: ENG CGEQ04110-01
Location; Moncton Road NE and 16 Avenue NE Ground Elev; 1064478 m
Calgary, Alberta 3TM: -2578.917229 £; 5659196 791 N
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Borehole No; BH21-17

Project: Midfield Mobile Home Park Redevelopment

Praject No: ENG CGEG04110-01
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Borehole No; BH21-17

Project: Midfield Mobile Home Park Redevelopment

Project No: ENG CGE004110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1059.85 m

Calgary, Alberta

3TM: -2430 879301 E; 5659205.991 N

s g
ol 2 =
° . gi E P 2 _6 o
g'é' 2 Soil =l 2 ?_- 5| Wsowesuraes %W WSPT VE & % 2 %'E
E c e = > =
o~ (8 Descnptlon gl 2 & | o 1 2 3 4 20 40 BO 80 S el
3| E Z | Plestc Moisture  Liquid 8
« g | Limt Content Limt
A Pocket Pegbg(Pa) A
4 20 40 60 80 100 200 400
L A LAY
- .I .I:.
- sand seam appreximately 150 mm tick 4L Ls
- 5 L EACAY
- - o r.g
- » LSRN
. (e
o : d ¢’
i =SHIY . SN
B o ks
— N '- .c ’-.
- ) i
3 4 40
L CLAY (TiLL) - sty some sand trace gravel cemp. very A B4 F
shff iow plastc brown t-ace oxices *{ 4
- . X
o ‘d 1'd¢
P 6 ................. s "- ’l "'ﬂ
i o |ds
Unconfined Compressive Strength : : -;. \-:
- {Packet Pener =150 - ) : P
{Packet Penetrometer = 150 kPa) a2 151 ° . N F ki
: : ) .l .I .I
L { b
» : ¥ (Y%
= 5 B - ~4=0
i g : q Ide
< : Py
b E - ‘I .l ..
- 9.‘2 . -4 0
» s¢ | 2 a o fd
7 =2 A N S ERITRTIRRI-TUREE IRPRRE) FRPTPP R R R SRR SHER R
B [ 414
[ o qe
- @ " A ".B
RO
- AWM
L PROD
— r‘- '. '-n
A [de
Urconfined Compressive Stergth : Y rre
r [Packet Penetrometer = 175 kPa) : LAY
L 3 el @ s L8
: SHON &
L L&
8 EATEEACAY
- - DY Y
L4 ['as
r . o §» ’
L - sandy YHAN ;
| 4 [l
- RS 26 [ | ) ‘q .
& LA
r L | ‘I a
I~ ..1 .4 .‘
- SN
- 4 de
9 rrrrrrr "- r.l '-u
ld |4
- 914 L{ tdy

Contractor. Mobile Augers and Research

Completion Depth: 1524 m

Drilling Rig Type. Solid Stem Auger

Start Date: May 21, 2021

1% TETRATECH

Logged By 1B

Compiletion Date: May 21, 2021

Reviewed By

Page 2 of 4

GEQTECHNICAL ENG CGEOMILE0 GRIEBA GDT 11871



Borehole No: BH21-

17

Project: Midfield Mobile Home Park Redevelopment

Praoject No: ENG CGEQ04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 105985 m

Calgary, Alberta

3TM: -2436.879301 E, 5558205.991 N
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Borehole No: BH21-17

Project: Midfield Mobile Home Park Redevelopment

Project No ENG CGEQO04110-01

Location: Moncton Road NE and 16 Avenue NE

Ground Elev: 1059.85m

Calgary, Aberta

3TM: -2430.879301 E, 5558205.991 N
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Contractor: Mobile Augers and Research

Completion Depth. 1524 m

Drilling Rig Type: Solid Stem Auger

Start Date' May 21, 2021

Logged By IB

Completion Date: May 21, 2021
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APPENDIX C

LABORATORY TEST RESULTS




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number: S4
Redevelopment Borehole Number:  BH21-12
Project No: 704-ENG.CGEQO04110-01 Depth: 14.6-15.1m
Client; The City of Calgary Sampled By: EB Tested By: AT
Altention: Date Sampled: May 17, 2021
Email: Date Tested: June 8, 2021

Sample Description: CLAY, silly, sandy, trace gravel

Plasticity Chart
50

40 CH

™

10 | » //

Plasticity index (lp)
Sad
o
o

G =T T ML or oL MH or OH
0 ML ! |
0 10 0 0 40 50 60 70
Liquid Limit (W,)
Liquid Limit (W, : 25 Natural Moisture (%) 17.7
Plastic Limit : 14 Soil Plasticity: Low
Plasticity Index {ip} : 11 Mod.USCS Symbol: CL-ML

Remarks:

Reviewed By: é'%ﬂWf’Eng.

Data presented herean is Iof e sola use of e sipulated dlient Tetra Tech is not responsibia. nor can be heid iadie, v use mada of s tepon by

aty other party, with or without tha knowdedge of Taira Tech. The lasiing sarvices reporied harein have been periomed 1o recogrizad industry
s'andars, uiass nctec. No othe: warranty s made. These data do ot inciud Of nepresen 27y InMrpreiatan of opsreon of specfcaon compliance TETRA TECH

of matenial susitabity Should engineenny interpretation be required, Tetra Tech will provige it upar written request



ATTERBERG LIMITS TEST REPORT

ASTM D4318

Project: Midfield Mobile Home Park Sample Number: B5
Redevelopment Borehole Number: BH21-13
Project No: 704-ENG.CGEO04110-01 Depth: 7.5-78m
Client: The City of Calgary Sampled By: EB Tested By: AT
Attention: Date Sampled: May 17, 2021
Email: Date Tested: Jung B, 2021

Sample Description: CLAY, silty, some sand, trace grave!

Plasticity Chart

24 o
cL /

! .
10 N //
E:::?@Z@EI:::::? MLor oL MH or OH

ML | |

Plasticity index (Ip)
2]

0 10 26 30 40 S0 60 I

Liquid Limit (W,)

Liguid Limit (W, 32 Natura! Moisture (%) 25.4

Plastic Limit : 20 Soil Plasticity: Medium

Plasticity index {Ip} : 12 Mod.USCS Symbal: Cl
Remarks:

/.
/ (/ 2
Reviewed By: . / . P.Eng.

Cata precentec bernor 18 Yo Ihg sole Use of Tie supu Atec St Tela Tach s nol responsdia. nor ca be heid saie, ! use made of fus nepon by

a0y 0tner panty, e St witou! e knowteane of Tatra Tech. The testing sanaces raportec nanein Fave been perommed I mecogrized indusiry

si3rcards aniess no'ed No other wamarty s made Thesa 4l do nat include oF represen; ary inlteryr21370r of opinean of specfication compiance TETRA TECH
or materal sutantty Shoud engneennq interpreaton be "equrec Teira Teck will provide  unon wrlten request




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midtield Mobile Home Park Sample Number: B8
Redevelcpment Borehole Number:  BH21-14
Project No:  704-ENG.CGEO04110-01 Depth: 13.1-134m
Client: The City of Calgary Sampled By: EB Tested By: AT
Attention: Date Sampled: May 17, 2021
Email: Date Tested: June 8, 2021

Sample Description: CLAY, silty, sandy, trace gravel

Plasticity Chart
i |
5 a0 cH
x
.E" 30 [~] /
:; //
‘© 4] &
= cL /
[
a 10 //
[HRC T = ML or OL MH or OH
o ML E
0 10 20 30 40 50 60 el
Liquid Limit (W}
Liquid Limit (W,,: 38 Natura! Moisture {%s) 30.9
Plastic Limit : 18 Sail Piasticity: Medium
Piasticity index (ip) : 19 Mod.USCS Symbat: Cl
Remarks:

7

&f” :
Reviewed By: W‘Eng

Data presenied hereon is lor the sols use of (e stpulaied clionl Telra Tech is nol responsibia, nov can be boid iabie, for usa made of Bus report by

any othar party. with Or wethout the kncwiedoe of Tetra Tech. The Lesiing services reporied herein have been per'ormed io recognized industry

standzrds, unless nolec, Mo othet warrly is made. These dala de not include Of represan! any interpreiation of opinion of specficatior compliance @ TETRA TECH
o matstal suilaity. Shautd engneering inlepretation be required. Tetra Tech will prowide € upon wririen reques;




ATTERBERG LIMITS TEST REPOAT

ASTM D4318
Project: Midfield Maobile Home Park Sample Number: B9
Redevelopment Borehole Number:  BH21-14
Project No: 704-ENG.CGEO04110-01 Depth: 13.7-14m
Client: The City of Calgary Sampied By: EB Tested By, S5
Attention: Date Sampled: May 17, 2021
Email: Date Tested: June 8, 2021

Sample Description: CLAY, silty, seme sand, trace grave!

Plasticity Chart

50

40

20
i //
10

_______________________ [
I = S I o MLor OL MH or OH
ML H |
4] Hy 20 30 44 50 60 70

Plasticity Index (ip)
3
Q
\

Liquid Limit (W)}

Liquid Limit (W,: 56 Natural Moisture {%) 300

Piastic Limit : 23 Scil Plasticity: High

Plasticity Index {Ip) : 33 Mod.USCS Symbel: CH
Remarks:

7 ,
f r/ 1 3 s
Reviewed By: é’/éw W P.Eng

Cata presented hezeon s for Ihe sofe use of e sipulated cient. Teira Tach s not /BSpONS:e NN 22 be halc kanle, for use made of s report by
ay omet Larty, wih o without the knewiedge of Teta Tech The testng services reported harew: have been pedarmed o recognaed ingustry : }

s1andands. uniest noled. No other warmanty is made. These dala do ot inciuge Or represent Ay inerpretation of openion of spacification eomgfiance .'t TETRA TECH
or matenal suitaility Should engaeanng interprelation be mouired, Tara Tech will provige 1 LpoR wrifien request




ATTERBERG LIMITS TEST REPORT

ASTM D4318
Project: Midfield Mobile Home Park Sample Number; B7
Redevelopment Barehole Number:  BH21-15
Project No: 704-ENG.CGEO(04110-01 Depth: 14.3-146m
Client: The City of Calgary Sampled By: EB Tested By: AT
Attention: Date Sampled: May 17, 2021
Emait: Date Tested: June 8, 2021

Sample Description: SILT, some clay, trace sand, trace gravel

Plasticity Chart
50 [
g ¥ cH
é 30 & /
£ /
":f: 20 ]
b c /
o
g 10 //
T . S >t ML o OL MH or OH
o ML | 5
0 1o 20 0 40 50 60 70
Liquid Limit (W)
Liquid Limit (W, : 27 Natural Moisture (%) 28.1
Plastic Limit : 20 Sail Plasticity: Low
Plasticity Index {Ip) : 7 Mod.USCS Symbol: ML
Remarks:

Reviewed By: W P.Eng.

Data presented fereon is dor the soie use of e stpulated Sienl Tatra Tech 5 nol responsibia, not tan ba he & liabia 1o usk made ot s repor by

any other panty, with of without the knowiedge of Tetra Tech. The 18sng services eporied haren hive beer paricnTad to recogruzad indus!ry

standa s, uniess noted No other warmanty is mada. These data oo not includa or represant anry intépretation ¢ opiron of speaficabon compiance TETRA TECH
of material suitabrity Should enginesning iMterpratator: be required, Tera Tech will provide f LPON walten raques!



ATTERBERG LIMITS TEST REPORT

ASTM D4318

Project: Midfield Mobile Home Park
Redevelopmen:

Project No: 704-ENG.CGEQ04110-01
Client: The City of Calgary
Attention:

Email:

Sample Description: CLAY, silty, sandy, trace gravel

Sample Number: B2
BH21-17
30-34m
Tested By: SS

Borehole Number:
Depth:

Sampled By: EB
May 17, 2021
May 21, 2021

Date Sampled:
Date Tested:

Plasticity Chart
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C
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T 0 //
R T MLor oL MH or OH
o LS ? |
0 ti 20 kY 40 50 60 70
Liquid Limit (W,)
Liquid Limit (W, 32 Natural Moisture (%) 17.1
Plastic Limit : 16 Soil Plasticity: Medium
Plasticity Index (ip) : 16 Mod.USCS Symbol: Ci
Remarks:
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{';/ L f o fA
Reviewed By: (/(//W/W/é P Eng

Cawz presentec hareon & ior e 5008 Lse of he shpulalsd dant Tetra Tech s o0 responsibie. not can b heid hable. 1ov use made of tus repon by

&7y oher DAy, will o mihout the knowlede of Teira Tect The lesting senvices reponed nerer~ have been pericrmac Ic recognized indsty
standards. uidess naled No ofer warranty i3 made These <3l de nol nclude o repmsent any mnieqprelason of opinon of speabcation tompliance
o malenat satabliy Snouls engiresting interm iation ba requed. Tatrg Tack wii provide i upon weitten rqgues’
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PARTICLE SIZE ANALYSIS {Hydrometer) TEST REPORT

ASTM D7328
Project: Midlield Mobile Home Park Redevelopment Sample No.: BS§
Ciient: The City of Calgary Borehoie/ TP: BH21-14
Project No.: 704-ENG.CGEO04110-01 Depth: 131134 m
Location: Moncton Road NE and 16 Avenue NE, Calgary Date Tested  June 8, 2021
Description *": CLAY, silly, sandy, trace gravel Tested By: AT

Pafticle Percgnt Clay size Silt Size Sand Grave!

Size Passmg Fine Medium Coarse Fine Coarse
100 « , e "

100 mm 1 /,.,-v' |
75 mm P Y0 |
50 mm e lt
38 mm r 80 /

c |
25 mm . [ !
e o : i
19 mm n 70 = ;
Bmm | 100 |t | /
5 mm 99 F /
i
2 mm 99 n so

850 um 97 e /

425 um 96 v 40 /

250 um %2 |, }

|
150 87 :
50 um y 30 // Material Description
75 um 79 Proportion (%)
23 um 6s | M, Ciay Size * 3z |
a . Silt Size 46
15 um 67 s e Sand 20
9 um 62 S |0 | Gravel 1 -
i Cobb! 0
Tam | S8 il I e
5 um 49 0 — -
3 um 38 2 S 80 400 1S 20 75
- 26 €———— Particle Size (um) ~———><———  Patticle Size(mm) —
um

Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocols.
** Unless expressly stated, this test was performed by the Air Dry Method

Reviewed By: WP.&Q

Disia presented heteor 15 'of B sole use of e sipulaled chent. Tetra Tech is nel responsibie. nor can be helc habie. lor use made of tes repent by
4%y other panty. with or wlaLT the knowledge of Tetra Tect. The lesting samicss reponed herein have Seen pedommed (o meognged indusiry
s3ndarcs. unless nciec. No other waranty is made. These tata do ot nclude Or represem anty interpretaton or oginion of Soecchcabon comgitance of
matena sutabdity Shoulc en@neenng Inteprelaten Se required, Toira Tach wilf praage i upon widen mauest

@ TETRA TECH




PARTICLE SIZE ANALYSIS {(Hydrometer) TEST REPORT

ASTM D7928

Project: Midfield Mobile Home Park Redevelopment Sample No.:  B7
Client: The City of Calgary Borehole/ TP: BH21-15
Project No.: 704-ENG.CGEQQ411G-01 Depth: 14.3-14.6m
Location: Moncton Road NE and 16 Avenue NE, Calgary Date Tested  June 8, 2021
Descrintion °* SILT, some clay. trace sand, trace gravel Tested By: AT
Particle | Percent Clay size Silt Size Sand Gravel
Size Passing Fine Medium Coarse Fine Coarse
i T ! |
100 mm [}l 1 - |
i /)
75 mm P Y0 IR
50 mm e /;/'/
38 mm r 80 ‘ ] i i
. c TR
25 mm ;
€ ; / L
19 mm 106 n 70 :
o
13 mm 95 t X I
10 mm 89 60 ; I;
5 mm 93 F': l
< mm 99 noso : 1
850 pm 97 e | ’
425 96 r |
250 - 95 v |
e !
150 um 95 0 :
y 0 P Material Description
75 um 94 S Proportion (36)
25 um 80 M 20 Clay Size * 17 |
a i Sit Size 77
7um | 64 | b o .
11 pum 44 s i : Gravel 1
& um 35 i . zi | ’, Cobbls\a{s O -
B um 28 o RS ! ‘ }““i [ i ‘z IE
3 20 : 80 400 TS 20 75
- . ¢<———— Particle Size (um} ———><——  Particle Size(mm) —>

Remarks: * The dascription is behaviour based & subject ta Tetra Tech Canada description protocals.
** Unless expressly stated. this tast was pedormed by the Air Dry Method

s
CLiiAds il
Reviewed By: » ~ P.Eng.

Cata presanied neieon is for the sole use of the stpulatad cert Tel<a Tecn & aod responsiie. nor can De kala fiabie for e made of tes repan by
1ry ciher pary, with of wihou! D8 wiowieoge of et Tach The lesang services mocred femin have biee pertomed 1o recogrized mrhusty
standarss unless woled. No other wanranty i3 made  Thesa data do ot inDiue 0 IFTRSAn! Ay il mBlauon 3f opiian of spachcation complance of
matenal satabity Shoult engneesing Mt A ba requeed Taira Tach wl provide (¢ pon witien riguest.
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PARTICLE SIZE ANALYSIS {Hydrometer) TEST REPORT

ASTM D7928
Project: Midtield Mobile Home Park Redevelopment Sample No.: B3
Client; The City of Calgary Borehole/ TP:  BH21-16
Project No.: 704-ENG.CGEQ04110-01 Depth: 4.6-4.3m
Location: Moncton Road NE and 16 Avenue NE, Calgary Date Tested  June 8, 2021
Description =*: SAND, some silt, trace clay Tested By: AT
Particle | Percent Clay size Silt Size Sand Gravel
Size Passing Firg Medum Coarse Fine Coarse
100
100 mm /
75 mm P 90
50 mm e { i
38 mm r 80 /
25 mm ¢ [
e
19 mm n 70
13 mm t /
10 mm 4
£ 60 HF
5 mm i / 1
2 mm n 30 !
850 um | 100 |e / |
425um | 00 [T .
250 pm 79 b / :
|
150 35
Hm y 30 7 Material Dascription
75 um 21 / Proportion (%%}
32 ym 17 M 20 . i Clay Size * 8 |
a -~ Sitt Size 14
el
20 pm 16 s /‘,,wl‘ Sang 78
12 um 16 s 10 P Grave! 0 '
Cobbi 0
ol I - T T
6 pm 13 0 ' - -
- 5 € Parlicle Size (pm) —————3¢———  Particle Size(mm) —>

Remarks: * The description is behaviour based & subject to Tetra Tech Canada description protocals.
** Unless expressly slated, this test was periormed by the Air Dry Method

Vs
Reviewed By: %ang

Datz presentad hereon is lor the sole use of the Spulmed cien:. Taira Tech is nol responsidie, nor can be held kabia for uss made of thes fepon ty

any ocher Party Wil of without the knowiedos of Teira Tech. The testing serces reponed herein hava been pertanmed to RCOGRIZ 8¢ INTASIY

standards, unless noted. No other warranty is made These data do nol include of represent any mEretation or opinior of specification comafiance o TETRA TECH
ma'enal sulaility Shouid engneenng inemmtation be required, Telrt Tech wil provide 7 upon wrtien request.



SUMMARY of DIRECT SHEAR TEST RESULTS

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole: BH21-13
Project No.. ENG.CGEO04110-01 Depth: N/A
Client: City of Caigary Date: June 23, 2021
Attention: Tested By: TD
Email: Office: Edmonton
160
NN EE.
| B peak Iine A Residual -------line L
AL | T
120 - ] e
—_ A | el
g // 4
E 80 !’l r -
7 e
P A LT
[x] b -
2 P
wn -
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40 e
et
o
'/"-
0
0 40 80 120 160 200 240
Normal Stress (kPa)
Inferred Shear Strength Parameters -
Inferred Angle of Shearing
Cohesion Intercept Resistance
(kPa) (Degrees)
Peak Strength: 7.8 31.8
Residual Strength: 5.8 289
Reviewed By: V-0 P.Eng
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DIRECT SHEAR TEST

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole No.:  BH21-13
Project No.: ENG.CGEO04110-01 Depth: N/A
Client: City of Calgary Test No.: DS-1
Date Tested: June 23, 2021 Machine: 3
Description: SILT, clayey, sandy, trace gravel, brown Preparation: Undisturbed
Initial Final
Normal Stress (kPa) = 75 Moisture Content (%) 21.4 189
Peak Stress (kPa) = 52 Wet Density (Mg/m’) 2.046 1.940
Residual Stress (kPa) = 45 Dry Density (Mg/m*) 1.685 1.632
60
= —— v ; ;
< 40 S .,
(4]
(]
Y
? 20 :
2 @ : i Peak
7 : : Residual ————-
0 i i 2 i i i i
0 2 4 6 8 10 12 14 16
Horizontal Deflection (mm)
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T
(@] | . :
w -06 F : e e e e e
(%4 :
5 : :
> .09 '
0 2 4 6 8 10 12 14 16
Horizontal Deflection (mm)
Remarks:
Reviewed By: V- O P Eng
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DIRECT SHEAR TEST
ASTM D3083
| Project: Midfield Mobile Home Park Redevelopment Test Hole No.:  BH21-13
Project No.: ENG.CGE004110-01 Depth: N/A
|
| Client: City of Calgary Test No.: Ds-2
; Date Tested: June 23,2021 Machine: 2
| Description: SILT, clayey, sandy, trace gravel, brown Preparation: Undisturbed
Initial Final
Normal Stress (kPa) = 125 Moisture Content (%) 243 18.0
Peak Stress (kPa) = 90 Wet Density (Mg/m?) 1.994 1.831
Residual Stress (kPa) = 84 Dry Density (Mg/m‘) 1.604 1.539
150 :
s ﬁ
a :
% 100 } :
[%] e cna :
(7] : T e T s S e R Tl
¢ =
9 50 } // ‘»
E 74 Pea!(
S ‘ Residual ————-
0 i A X I i i i
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Remarks:
Reviewed By: \/ O P Eng
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DIRECT SHEAR TEST

ASTM D308C
Project: Midfield Mobile Home Park Redevelopment Test Hole No.:  BH21-13
Project No.: ENG.CGEOQ04110-01 Depth: N/A
Client: City of Calgary Test No.: DS-3
Date Tested: June 23, 2021 Machine: 1
Description: SILT, clayey, sandy, trace gravel, brown Preparation: Undisturbed
Initial Final
Normal Stress (kPa) = 175 Moisture Content (%) 25.2 206
Peak Stress (kPa) = 114 Wet Density (Mg/ms) 1.882 1.832
Residual Stress (kPa) = 98 Dry Density (Mg/m*) 1.584 1.519
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Remarks:

Reviewed By: \/ O P Eng

73”1 1g Made Trete a2 30
rng Meroretanct e rec. 8l

v Shoud engree

TETRA TECH




SUMMARY of DIRECT SHEAR TEST RESULTS

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole: BH21-14
Project No.: ENG.CGEO04110-01 Depth: N/A
Client: City of Calgary - - Date: June 28, 2021
Attention: Tested By: TD
Email: Office: Edmonton

300
HEEEEENNEEEEEEEE.
— @ peak line A Residual =e=ee-- line
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Normal Stress (kPa)

Inferred Shear Strength Parameters :-

inferred Angle of Shearing

Cohesion Intercept Resistance
(kPa) (Degrees)
Peak Strength: 18.3 26.3
Residual Strength: 11.7 23.0
Reviewed By: \/ O P Eng
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DIRECT SHEAR TEST

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole No.: BH21-14
Project No.: ENG.CGEQ04110-01 Depth: N/A
Client: City of Calgary Test No.: DS-4
Date Tested: June 28, 2021 Machine: 3
Description: SILT, clayey, brown ; ~__ Preparation: ‘Undisturbed
Initial Final
Normal Stress (kPa) = 100 Moisture Content (%) 26.5 23.6
Peak Stress (kPa) = 69 Wet Density (Mg/m°) 2.037 1.925
Residual Stress (kPa) = 58 Dry Density (Mg/m®) 161 1.557
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a S 4 R e e e B
§' 50 |/ i
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Remarks:

Reviewed By: P Eng
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DIRECT SHEAR TEST

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole No.:  BH21-14
Project No.: ENG.CGEO04110-01 Depth: N/A
Client: City of Calgary Test No.: DS-5
Date Tested: June 28, 2021 - - Machine: 2
Description: SILT, clayey, brown Preparation: Undisturbed
Initial Final
Normal Stress (kPa) = 200 Moisture Content (%) 32.1 327
Peak Stress (kPa) = 115 Wet Density (Mg/m") 1.923 1.882
Residual Stress (kPa) = 89 Dry Density (Mg/m”) 1.456 1.418
200
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$ 100 } P - T g S S O
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§ 50 p g : Peak
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O 1 1 3 i i i 1
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0 2 4 6 8 10 12 14 16
Horizontal Deflection (mm)
Remarks:
Reviewed By: \/ 0 P.Eng
ez rreremer ~avezr o tne toe Lze of e ciruizencien Tera Tert g ~oe tieatis e ane Rvoge rade of vgeprtt

N Tt
van e

:1‘ ze .':V', : oz , : ~:": B '7::: ‘:: ciace TETRA TECH
RiLsegreerny ~etnalziimrecer, el Tevz et ool Te tzan oten celuet




DIRECT SHEAR TEST

ASTM D3080
Project: Midfield Mobile Home Park Redevelopment Test Hole No.:  BH21-14
Project No.; ENG.CGEO04110-01 Depth: N/A
Client: City of Calgary Test No.. DS-6
Date Tested: June 28, 2021 Machine: 1
Description: SILT, clayey, brown B Preparation: Undisturbed
Initial Final
Normal Stress (kPa) = 300 Moisture Content (%) 26.4 243
Peak Stress (kPa) = 168 Wet Density (Mg/ma) 2.000 1.864
Residual Stress (kPa) = 143 Dry Density (Mg/m®) 1.583 1.500
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Reviewed By: V O P Eng
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APPENDIX D

INSTRUMENTATION MATERIAL SPECIFICATIONS (SI AND VWP)



SLOPE INDICATOR

Inclinometer Casing

Inclinometer casing is a special pur-
pose, grooved pipe used in inclinom-
eter installations. It is typically
installed in boreholes, but can also
be embedded in fills, cast into con-
crete, or attached to structures.

Inclinometer casing provides access
for the inclinometer probe, allowing it
to obtain subsurface measurements.
Grooves inside the casing control the
orientation of the probe and provide a
surface from which repeatable tilt
measurements can be obtained.

Choosing Inclinometer Casing
Although Slope Indicator casingis
competitively priced, price should
never be the deciding factor in
choosing inclinometer casing. The
cost of casing is quite small relative
to the cost of mobilizing a drill rig,
and very small relative to the cost ofa
failed installation.

This page summarizes the most
important factors to consider when
choosing casing.

GEOTECHNICAL & STRU

Inclinometer Casing

CGasing Diameter

The useful life of the casing ends
when ground movement pinches or
shears the casing. preventing the
probe from passing through. Larger
diameter casing generally provides
longer life.

85mm (3.34") Casing is suitable for
landslides and long term monitoring.
It is also appropriate for monitoring
rmultiple shear zones or very narrow
shear zones, and itis required for the
horizontal Digitilt inclinometer probe.

70mm (2.75") Casing is suitable for
construction projects. t can also be
used for slope stability monitoring
when only a moderate degree of
deformation is anticipated.

48mm (1.9") Casing is suitable for
applications where small deforma-
tions are distributed over broad
zones. Itis generally not installed in
soils.

Casing Grooves

Measurement accuracy is directly
influenced by the quality of casing
grooves. Slope Indicator optimizes
casing grooves for the wheels of the
Digitiltinclinometer probe, providing
a flat surface for the wheels and also
the extra width needed when the
probe must pass through cross-axis
curvature. Groove spiral is also tightly
controlied.

Casing Strength

In borehole installations, the annular
space around the casing is usually
backfilled with grout. The grouting
process can generate pressure high
enough to cause the casing to col-
lapse. In deepinstallations, the pres-
sure of grout must be controlied by
stage grouting, but in other cases,
the casing must be strong enough to
withstand the normal pressure of
grouting. Slope Indicator uses thick-
walled pipe and carefully controls the
depth of the grooves,

TURAL

Sealable Couplings

if casing joints are not adequately
sealed, grout can force its way into
the casing and later prevent the
probe from reaching its intended
depth.

Siope Indicator offers several types
of couplings and casings, all of which
can be sealed easily and consistently.
Our newest designs feature O-ring
seals, and our older designs feature
tight-fitting surfaces that are fused
together with solvent cement.

Assembly

Inclinometer casing should be easy
to assemble, even with an untrained
crew. Slope Indicator’s QC casing,
which snaps together, is the current
leader in quick and easy assembly.
Other types of casing are assembled
with shear wires or with solvent
cement.

Casing Materiais

Slope Indicator uses only ABS plastic
for its casing for several reasons.
ABS plastic retains its shape and
flexibility over a wider range of tem-
peratures than PVYC plastic. ABS
plastic is much easier to handle and
seal than fiberglass casing. Finally,
ABS plastic is suitable for long term
contact with all types of soils, grouts,
and ground water, unlike aluminum
casing, which is no longer recom-
mended for any application.

instaliation information

Visit the technical support section at
www.slopeindicatar.comto find rec-
ommended grout mixes, ways to
counter casing buoyancy, and notes
on other installation issues,
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QC CASING

QC {Quick Connect) casing features snap-
together convenience and strong, flush jomts
Grooves: Grooves are machine broached for
excellent control ot width, chamfer, depth,
straightness, and spiral.

Sealing: O-ring seals prevent entry of grout
Coupling: Built-in couplings stap together to
make a flush joint Unigue loding mechanisim
engages full nner arcumference of casing, pro-
viding rmch stronges joints than other snap-type
CASINGS

Assembly: Press casing sections together unul
jomnt snaps dosed. The resulting jointis stiong,
flusty, and grout proof. Solvent cement, rvets, o
tape are not required. O-ring lubricantis applied
at factory. bxtra O-nngsand lubnecant are sup
plied with eadh box of casing.

Best for: General use

QC Casing 85mm - 3.34"

Casing OD: 85 mm, 3.34 inches.
Casing ID: 73 mum. 2.87 inches.
Collapse Rating: 12.4 bar 180 1.
Load Ratng: 635kg, 1400 1h,
Temprating: -291088°C, -2010 190 °F.
Spiral; < 0.33° per 3m or 10° section.

QC Casing 70mm - 2.75"

Casing OD: 70 mm, 2.75 inchies.
Casing ID: 59mm. 2.32 inches.
Collapse Raling: 16.5 bar, 240 psi.
Load Rating: 635kg. 1400 (b.
Temprating: -29t0 88°C, 2010190 "¢
Spiral: < 0.33" per 3m or 10' section.

INDICATOR

SLOPE

STANDARD CASING

Slope Indicator’s traditional indinometer casing
features high-strength, flush joints and s avail-
able in three diameters,

Grooves: Groaves are machine broached for
excellent control of width, chamfer, depth,
straighmess, and spiral.

Sealing: Solvent cement and tape

Coupling: Precision moldad couplings have
interference ht for high-strength bonding. Smalt
dameter version has integral couplings.
Assembiy: Casing and couplings are glued
together with ABS solvent cemet, 1iveted, and
wrapped with tape.

Best for: General use The extra-sirong foints
are helptul in very deep boreholes and oversize

boreholes in which casing is not well supported.

Standard Casing 85mm - 3.34"
Coupling OD: 89 mm, 3.51 mches.
Casing 0D: 85mm, 3.34 inches
Casing ID; 73mm. 2.87 inches.
Collapse Rang: 10.6 bar, 155 psi.
Load Ratng: 320 kg, 7001h.

Temp rating: -29 10 88°C, -2010190 °F
Spiral: = 0.33% per 3 or 10° section.

Standard Casing 70mm - 2.75"
Coupling 0D: 70 mim, 2.75 inches
Casing OD: 70 mem, 2.75 inches,
Casing ID: 59mim, 2.32 inches.
Collapse Rating: 15 bar, 220 psi.

Load Ratng: 320 kg, 7901h
lemprating: -29t0 88 %, -20t0 190 %
Spiral: < 0.33"per 3 mor 10" section.

Standard Casing 48mm - 1.9°
Casmg OD: 48 mm, 1.9inches.

Casing iD: 38 mm, 1.5 nches.

Collapse Rabing: 24 bar, 350 psi.

Load Ratng: 320 kg, 700 1h.
Temprating: -291088°C, -20 10 190 *F
Spital: = 0.33° per 3 m or 10° section,

EPIC CASING

EPIC casing is an economical casing that can be
ait and coupled at any point along its length.
Grooves: Grooves are formed during extrusion
and are less prease than broached grooves.
Sealing: Solvent cement, mastic, and tape.

Coupling: Gversize couplings make very strong
joints.

Assembly: Casing and couplings are glued
togettier with ABS solvent cement. The joint
murst then be sealed with mastic and tape,

Best for: General use. Some care must be Bken
toseal the coupling.

EPIC Casing 70mm - 2.75" Only
Coupling OD: 78 mm, 3.07 inches
Casing OD: 70 mm, 2.75 incties.
Casing ID: 60 mm, 2.32 inches,
Collapse Rating: 15 bar. 220 psi.

Load Rating: 320 kg, 7001b.
Temprating: -29to 88°C, -20 to 190 °F.
Spiral: < 0.5¢ per 3m or 10° section.
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CPI CASING

CP1 casing features quid assembly and dis-
assembly and 1s available in 3 diameters.
Grooves: Graoves are inachine broached for
excellent controf of width, chamfer, depth,
straighiness, and spiral.

Sealing: O-ring seaks prevent entry of grout
Coupling: Oversize couplings and shear wires
make high strength joint

Assembly: Apply grease 1o C-nigs, press coup-

ling onto casing, and insert shear wire.

Best for: ¢ old weather assembly or tempoiary
installations that involve repeated disassembly.

CPl Casing 85mm - 3.34"
Coupling OD: 94 mm, 3.7 inches.
Casing OD: 85 mm, 3.34 inches.
Casing ID: 73 mm, 2.87 inches.
Coltapse Rating: 11 bar, 155 psi.

Load Rating: 635 kg, 14001b.

Temp r@ting: -29ta 88°C, -20 to 190 °L
Spiral: < 0.33" per 3m or 10" section.

CPI Casing 70mm -2.75"
Coupling OD: 76 mm, 3inches.

Casing OD: 70 mmum, 2.75 inches.
Casing ID: 59mm, 2.32inches.
Collapse Rating: 15 bar, 220 psi.

Load Rating: 400 kg, 900 ib.
Temprating: -291088°C, -20to 190 °F.
Spiral: =< 0.33" per 3m or 10° section.

CPI Casing 48mm - 1.9"

Coupling OD: 54 mm, 2.12inches.
Casing OD: 48 mun. 1.9inches

Casing ID: 38 mm, 1.5 inches.

Collapse Rating: 24 bar, 350 psi.

Load Rating: 320 kg, 900 Ib.
Temmprating: -29t0 88 “C, -20 10 190 .
Spiral: < 0.33” per 3 m or 10" section.

GEOTECHNICAL & STRUCTUR

SHEAR-WIRE CASING

Shear-Wire casing features flush joints that can
be assembied easily in cold weather

Grooves: Grooves are machine broached for
excellent control of width, chamfer, depth,
straightness, and spiral.

Sealing: O-ring seals prevent entry of grout
Coupling: Built-in couplings lock together with
removable nylon shear wire to make flush joint.
Assembly, Press casing sections together, then
insert shear wire The resultisa flush, grout-
proof joint. Solvent cement, nivets, and tape are
not required. O-ring lubricantis applied at the
factory. Extra O-nngs, lubricant, and shear wires
are supplied with each box of casing.

Best for: Easy assembly in weather that s too
cold for solvent cement or snap-together joints.
Generally used in water-filled boreholes.

Shear Wire Casing 85mm - 3.34"
Casing OD:; 85min, 3.34 inches.

Casing ID: 73 mm, 2.87 inches.

Collapse Rating: 12.4 bar, 180 psi.

Load Rating: 225 kg, 5001b.

Temp NG -291088°C, -20t0 190 °F
Spiral: < 0.33" per 3m o1 10° saction.

Shear Wire Casing 70mm - 2.75"
Casing 0D: 70 mm, 2.75 inches

Casing ID: 59mm, 2.32inches.

Collapse Rating: 15.5 bas, 240 psi.

Load Rating: 225kg, 5001b.
Temprating: -29t0 88 °C, -20tc 190 °F
Spiral; = 0.33° per 3m or 10 section.

GROUT VALVES

Groutvalves allow placement of grout badkfill in
borefioles that cannot accommodate an extemal
grout pipe. The one-way valve is installed in the

bottom section of asing. A grout pipe 1s lowered
through the casing to mate with the grout valve

and deliver the grout

TELESCOPING SECTIONS

Optional telescoping sections accommodate 150
mm {6 inches) of compression or extension. Fully
extended, eadh telescoping section adds 0.76 m
{2.5 feet) of length to the casing

CASING ANCHORS

In its Auid state, grout exerts an uplift force that
can push even water-filled casing out of the
borehaole. Holding the casing dows from the top
has unfortunate side-effects: the <asing goes
into compression and snakes from side to side in
the borehole. Thirs @asing aurvature is prasent
from the start, and slight variations i the posi-
tioning of the probe are move likely to produce
reading erros..

The casing anchor, installed in place of the bot-
tom cap, provides a convenient way to courntes
casing buoyancy and reduces casing ainvature,
sitice the casing self-centers in the borehole. The
anchor has spring loaded arms thatare activated
when a pinispulied. Anchors are available for 70
mn and 85 mm asing.

s o
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QC CASING 85MM - 3.34"
Casing Section, 10" {3.05 m}
Casing Section, 5 {1.52 m}

Section, Telescoping. .. ...........
Cap, Bottom.................. ..
Cap, Bottom, Heavy Duty .. ... ... ..
Grout Valve, Gasket Type
Cap,Top.......o ot
Cap, Locking
Splice Kit, Male .

QC CASING 70mm - 2.75"
Casing Sectian, 10" (3.05 m}
Casing Section, 5°{1.52 m)
Section, Telescoping. ... .. ..
Cap, Bottom o
Cap, Bottom, Heavy Duty. . ... .. ..
Grout Valve, Gasket Type . . ..

Cap, Locking . ..
Splice Kit, Male .
Splice Kit, Female, ...... .. . ....

STANDARD CASING 85mm -
. 51109100

Casing Section, 10" {2.05 m)
Casing Section, 5' (1.52 m)
Telescoping Section . .............
Coupling ......... ... ..

Cap, Bottom, Heavwy Duty... . ...,
Grout Vzlve, Gasket Type . . .

Cap .. ..
Cap locking ... .. .... . ...
PopRivet AD44H . .. ... . ...

STANDARD CASING 70mm
Casing Section, 10" {3.05mj . ... ..
Casing Section, 5 (1.52m) ... . ..
Telescoping Section .. .. ..
Coupling .......... ... ... ..
Cap, Bottam, Heavy Duty. . .
Grout Valve, Gasket Type ... . .. ..
Cap . oo
Locking Cap with Padlock ... ...
Pop Rivet AD42H . .. ..

WWW.SLOPEINDICATOR.COM

51150319
51150311
51150320
51150332
51100520
51100835
51100509
51100553

. 51150350

51150351

51150210
51150211

.. 51150225
. 51150232

51101520

. 51100820
.. 51101500
. 51101553

51150259
51150251

3.34"

51100105
51106400
51100200
51100520
51100832
51100500
51100550
51103301

2.75"
51101100
51101105

51107400

51101200

. 51101528

51100820

51101500

51101550
51003303

STANDARD CASING 48mm - 1.9"

CasingSection, 5°(1.52m} ... ...
Cap ........... .. ...
Locking Cap with Padlock ... ... ...
Grout Valve, Gasket Type .. o

vaeay slopeindicator com

51102305
51102500
51102550
51104000

EPIC CASING 70mm - 2.75"

Casing Section, 10" (3.05m) ....... 51111100
Coupling. . ..... ... 51111200
Telescoping Coupling . .. ... ....... 51111400
Cap, Bottom, Heavy Duty ... . .... .. 51101520
Grout Valve, Gasket Type ... .. ... .. 51100820
Cap ... 51111500
Locking Cap with Padlock. ... .... . 51101550
Pop Rivet ADdeH ... ... ........ 51003310
Lubricant for Telescoping Coupling. . . 57504000
CPI CASING 85mm - 3.34"

Casing Section, 10" (3.05m)...... .. 57500100
Casing Section, 5' (1.52my ........ 57500105
Telescoping Section ... .... .. ... 57506400
Coupling with 2 ShearWares . .. . . . 57500200
Capwith ShearWire .. . . ... .. 57500500
Cap, Bottom, Heawy Duty ... ... .. .. 51100520
Grout Valve, Gasket Type .. ... ... 51100830
Cap, Top...... .. 51100500
Spars Nylon Shear Wire . . 57500760
O-Ring Lubricant ... ... .. . 57504000
CP1 CASING 70mm - 275"

Casing Section, 10" (3.05m) .. ... . 57501100
Casing Section, 5" {1.52m; ... . 57501105
Talescoping Section ... ... ... 57507400
Coupling with 2 Shear Wires. . ... . 57501200
Cap with ShearWire. . . ... ... 57501500
Cap, Bottom, Heavy Duty . . . 51101520
Grout Valve, GasketType ... ... . .51100820
Cap,Top. ... L. . 51101500
Spare Nylor ShearWire ... ..., .. 575017G0
O-Ring Lubrnicant ... ... L 57504000
CPI CASING 48mm - 1.9"

CasingSection, 5' {1.52mj} .. ... .57502105
Coupling with 2 ShearWires. . ... . 57502200
Cap with Shear Wire . . ... . 57502500
Grout Valve, Gasket Type ... . ... . 57503700
Cap, Top . .. . ... ... ... 51102500
Spare Nylon Shear Wire . . 57532700
O-Ring Lubricant. . ... ... ..., 57504000

DGSY East 2175 West Park Court, Stone Mountain, GA USA 30087 Tel +1-770-485-7557

SHEAR WIRE CASING 85mm - 3.34"

10" (3.05 m} Casing Section. .. ... ... 51160310
5°(1.52 m) Casing Section. .. ... .... 51160311
Section, Telescoping .. ............ 51160320
Cap, Bottom . .. ....... ... ... 51160339
Cap, Bottom, Heaw Duty ...... .. 51100520
Grout Valve, Gasket Type . ......... 51100830
Cap.Top.............. e 51100500
Cap, locking.................... 51100550

SHEAR WIRE CASING 70mm - 2.75"

Casing Section, 10'(3.05m} .. ... .51160210
Casing Section, 5" {(1.52m) .. ..... .51160211
Section, Telescoping ... ........... 51160229
Cap, Bottom .............. .. .... 51160230
Cap, Bottom, Heavy Duty ...... .. .51101520
Grout Valve, Gasket Typa ... ..., . . 51100820
CapTop ... o oo 51101500
Cap Locking. .................. 51101559
CASING ANCHORS

Casing Anchor, 85mm (3.34"; ... ... 51104385
Casing Anchor, 70 mm (2.75%) ...... 51104370

Anchor + Grout Valve, 85mmi3.34") .51104485
Anchor + Grout Valve, 70mm{2.75"} .51104470

INSTALLATION ACCESSORIES

Mastic Sealing Tape .. .......... .. 51003800
VinylTape ... ... ... ... 51003900
DuctTape ... .................. 51004000
AES Solvent Cement, 1/2pint ., . .. .. 51103401
ABS Solvent Cement, 1 pint .....51103402
Pop RivetGun........... ... ... 50100202
CasingClamp . ......... ... ....50100200

solutions@siope com

DGSI West 12123 Harbour Reach Drive, Mukiiteg, WA, USA 98275 Tel. +1-425-493-6200
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Installing the Casing Anchor

Casing Anchor  Supplied parts include the anchor, a large
Components  O-ring, and fourscrews.

You must provide ABS cement, tape,and a
release cord of appropriate length. We suggest
cord that is rated for 250 kg or 500 Ib.

Step1 1. Holdlegs

closed. Slip
O-ring over
one leg.

2. Wrap O-ring
behind pipe.

3. Slip O-ring
over other

leg.

Step2 1. Cut off end of casing,

Glue and secure with screws.

2. Glue top of anchor to casing with ABS
cement and secure with self-tapping screws.

3. Tape joint well to prevent entry of grout.

Step3 1. Tie release cord onto O-ring.

2. Devise method for handling release cord as
the casing is installed down hole.

Deploying 1. Pull drill casing, if any, above elevation of anchor so that anchor is not deployed
the Anchor inside.

2. Pull release cord and retrieve cord and O-ring.
3. Backfill borehole as specified. Check that casing remains anchored.

Casing Anchor, 2008/2/05
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Key to qualty inclinometer casing is not only the material, but the quality
and shape of the grooves. The indinometer probe utilizes grooves
in the casing to control the azimuth of the inclinometer probe.
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SNAP SEAL CASING

Snap Seel is the originel Oring sealed
coupling system, which does not require
glue, pop rivets, screws, or shear wires, This
patented, innavatve sysiem alows casing
Seons 1o lock tagater whde mantaning
pracise groove shianment and hign callapse
strength The Snap Seal systam la tiush
coupied for eass of installabon in hiotiow

slem gugers and casng advaniss

GLUE + SNAP CASING

Glus & Snap providesthe s ;
sonvaniencs of a smaz-together fugl
cmuring combinad with the low cast :nd
high tensiig/nigh torsional strength of a
gue it inglalation s Smly 300e by
aspiyng absad ofglue tothe mas end,
SNap caEng taaether and nsst down hie

E o e s of e T armetas Dagin g At
with its arms fully extended. Both Snap Seal (shown)

At Dlue & T aoar a0g lyied are iy aralile

ORDERING

DESCRIPTIGN

GLUE & SNAP © SNAP SEAL

70MM
T2.75 IN.

€5 MM
13,34 1N

70 MM
(27518

B5 MM
13,34 IND

Cortoct RST for Details
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INCLINOMETER CASING ANCHOR

The Incfinometer Casing Anchor
pravents busyant uphit of ncimometar
casmy curngingalianon s athived
tatne battom of the ncmometer
CASING pHGr o INserting it nto the
dril-rod/borehale. As scon as the
anchar sats the botor opening of the
drill-iad/borehole, the spring loaded
arms ofthe anchor ars automan sally
extendad (o Qnp the Darehole wall

TELESCOPIC SECTION

When vertical heave or setiement is anticipated

to exceed 1-2%, inclinameter Casing Telescoping
Sectiing rost be used to el ow aval reovement

of the casing while minimizing distortion due fo
vertical sirain. Telescopic sections must be insarted
approciataly sviendad o collapse 21 acoommaodats
the expected settiementirebound. Seitiement
sections are avadable in 70 mm (2.75in.) and 85

mm (3.34 in)) and each section can accommodaie
up to 150 mm (8 in) of compression or heave.

RYT e urserru Lt reserves the ngv 1 change spwcricubons et out nobos. 1CS00C1C
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Vibrating Wire Piezometer

The BET Vibrating Wite Pierometw provides excellent long ternt accuacy
statulit, ot readdings and reliability under demanding geotechnical conditions
Litbraung Wire Piazometers are the electrical piczometers of cholce as

the Fequency output of VIV deaces is mmune to exiernal electical nose
and dbsie 10 foderate wel vitnng comnion in geotechnical applicatons

vitratmg Wik Diezonioters contain 2 high tensile sleel vare valh a lived anchor at
nne end and are altached 1o a diaphiagm in contactwith vates pressure at the
other end The wareis electnically plucked vith the resonant fiequency of vbration
propronional to the tension in thewire This requency induces an altetnating
cuttent in g coil vruch s detected by the readout unit. such as the V2106
Libranng Wie Beadout see saparate brochure and can then be converted

o a pressause Hie fegquency, output s mmune 1o extemal eleciical noise

Thie frequaency signalis exceplionall; inrmne troni cabie ettects nduding
flength 1o several bilometers. splicing 1esistance nose pickup and moisture
The vibrating e col cireut containg 1o sevconductor devces andhas
buslt i onized gas discharge device protection against ranstent damage A5
A tesult the abriing vire piezometer provides exceflent reliability in fypical
geotechmical situations - i e long outdoo cables butied in satinated soil

The precometes is equipped vith a standard sintered stainless steel porous filter

to preent sail paaicles hone cantacting the daphiiagm & thetnaston s built

mio the precometet body o permsit temperature nieasurement and tempetatute
compensation of the piezometer Standard constiuction is all stainless steel BST
Abrating e prezomelens are shipped with extiemely tough polvwethane jacketed
tod shrededed cable for mavimum endurance in field conditions

> APPLICATIONS

» FEATURES

- BENEFITS

facrease Safely High Accuravy




Monitor

Confldence

Vibrating Wire Piezometer

SPECIFICATIONS + ORDERING

| TEL 604 540 1100
info corstinstruments com
www rstinstruments.com

RST Instruments Ltd.
11545 Kingston St..
Maple Ridge. BC V2X 0Z5 Canada /!

[_PRCCLCY CATEGORY:
i FIEZCMEIERS - TRANSCUCERS

O

SPECIFICATIONS ELECTRICAL CABLE SPECS
GESCRIFTION SPECIFICATION PART # DESCR PTION

— - P Y-
[N Gl i

i AL

sra
etangt

VRLL

ERMAIE-2

e
!

ORDERING

DESCRIPTION

Avaiinbie for
IMMEDIATE
DELIVERY

Contact RST for Datalls

PRESSURE RANGE DIMENSION

%

AR aagrler t R e o Pt Dorine en pie . ator Uoeinar. O3




REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK - MILESTONE M4 SUPPLEMENTAL SLOPE STABILITY INVESTIGATION
FILE: 704-ENG.CGEQ04110-01 | JULY 2022 | ISSUED FOR USE: CONFIDENTIAL

APPENDIX E

VIBRATING WIRE PIEZOMETER CALIBRATION SHEETS




IS,

INSTRUNENTS

- Monitor
" with
Confidence

Calibration Record

PHTIL

RST Instruments Ltd., 11545 Kingston St., Mapie Ridge, British Columbia, Canada V2X 025

e-mail: info@rstinstruments.com ¢ Website: www.rstinstruments.com

Vibrating Wire Piezometer

Tel: 604 540 1100 » Fax: 604 540 1005 « Toli Free: 1 800 665 5599 (North Amesica only)

Cusiomer: TETRA TECH CANADA INC.
Sales Order: 227851
Customer ID:
Modsl: VW2100-0.35
Senal Number: VW132946
Mig Number: P132946
Range- 350 kPa
Cabie Length: 40 meters
Cable Marking: 625888 m to 625929 m
Cable Type: EL3B80004
Cablg Colour Code: Req/Biack (Coit} Green/White {Tharmistor}
Thermistor Type: 3K
Applied First Second Average Caiculated Linearity Calculated Palynomial
Pressura Reading Reading Reading Linear Error Polynomiai Error
{kPa) (B units) {8 units) (B units) {kPa) {%F5) (kPa) {%FS)
[eX] 8588 8588 8588 -0.2 -0.05 0.1 0.02
70.0 7942 7943 7942 70.0 -0.01 69.9 -0.03
140.0 7296 7296 7296 140.1 0.04 139.9 -0.01
2100 6651 6651 6651 210.2 0.07 2100 0.01
280.0 6007 6008 6007 280.2 0.05 28C.1 0.03
350.0 5367 5368 5368 345.7 -0.0% 3499 -0.02
Max Error (%) 0.08 0.03

Linaar Cafibration F

actor:

CF = 1.0864e-01 kPa/B unit

Temperature Correction Factor: Tk = -1.3430e-01 kPa/*C rise

Polyniomial Gauge Factor:
A =1,7989e-07 kPa/(B unity?

B =-1.1115¢-01 kPa/B unit

Users must establish site zero readings for calculation purposes
Polynamiat C = -[A(L "} + B{L}]

Pressure is calculated with the following equations:
Linear: P = CF{L -L}- T({T - T} + (S, - §)
Polynomial: P = A(L?) + B{L) + C -TK(T, - T) + (S, - S}

= nitia (:nstallation) and cument readings, in B units

C =_calculate {see below) kPa

L.t

o
TC; T = initial {instatiation) and current temperature, in °C
Sgc S = imtal {installation) ang current baromalric prassure readings, in kPa
B units = Hz/1003 ie: 1700 Hz = 2830 B units

Date VW Reading (B Units} Temperature (°C) Baro {mbar}
Shipped Zero Readings:
29 Apr 2021 8580 215 1026.2

This instrument has beer calibrated using standards traceable to the NIST ir compliance with ANS| 2540-1

Technician: Qra Nvaren Date: 25/04/2021
Approved: Kailah Toews Date: 29/04/2021
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Monitor
rs with RST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2Xx 025
Confidence Tel: 604 540 1100 * Fax: 604 540 1005 = Toll Free: 1 800 665 5589 (North Amarica only}

e-mail: info@rstinstruments.com ¢ Website: www.rstinstruments.com

Vibrating Wire Piezometer

Customer: TETRA TECH CANADA INC.
Sales Order: 227851
Customer |D:
Modei: VW2100-0.35
Serial Numbar: VW132933
Mfg Number: P132933
Range: 350 kPa
Cable Length: 40 meters
Cable Marking: 947256 m to 947297 m
Cable Type: EL380004
Cable Colour Code: Red/Black (Coil} Green/White (Thermistor)
Thermistor Type: IK
Applied First Saecond Average Caiculated Linearity Calculated Polynomial
Prassure Reading Reading Reading Linear Error Polynomial Error
(kPa) (B units}) (B units) {B units) {kPa) {%FS) (kPa) {%FS)
0.0 8610 8610 8610 -0.5 0.14 0.0 0.00
70.0 7947 7948 7948 701 0.04 70.0 0.01
140.0 7289 7290 7290 140.3 0.09 138.8 -0.02
210.0 6632 6633 6632 2104 0.11 2100 0.00
2800 5978 5978 5978 280.2 0.05 280.1 0.02
350.0 5328 5329 5328 349.5 -0.16 350.0 -0.01
Max Error (%) 0.5 0.02
Linear Calibration Factor: CF = 1.0664e-01 kPa/B unit
Temperature Correction Factor: Tk = -7.81142-02 kPa/°C rise
Palynomiat Gauge Factor:
A = 3.4406e-07 kPa/(B unit)? B = -1.1144e-01 kPa/B unit C =_calculate {see below) kPa
Users must astablish site zero readings for calculation purposes
Polynomial C = {A(L %} + B(L,)]
Pressure is caiculated with the following equations:
Linear P = CF{Ly - L) - TK(T - T+ (S, - S)
Poiynomial: P = A(L?) + B(L) + C -TK(T, - T} + (S, - S)
LD, L = initial (instailation) and current readings. in B unils
To' T = initial (installation) and current temperature, in °C
S,. S = initiat (installation) and current barometric pressure readings, in kPa
B units = Hz*1000 ie: 1700 Hz = 2890 B units
Date VW Reading (B Units) Temperature (°C} Baro {mbar)
Shipped Zero Readings:
29 Apr 2021 8600 215 1026.2

This instrument has been calibrated using standards traceable to the NIST in compliance with ANS| 2540-1

Technician: Qra Nygren Date:  29/04/2021
Approved: Kailah Toews Date: 29/04/2021




Calibration Record
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Vibrating Wire Piezometer

Phzi-t Yy

RST instruments LId., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X 025
Tel: 604 540 1100 » Fax: 604 540 1005 ¢ Toll Free: 1 800 665 5599 (North America anly)
e-mail: info@rstinstruments.com + Website: www.rstinstruments.com

Customer: TETRA TECH CANADA (NC.
Sales Order: 227851
Customer iD:
Model: VYW2100-0.35
Serial Number: VW132926
Mfg Number: P132926
Range: 350 kPa
Cable Length: 40 meters
Cable Marking: 947215 mto 947255 m
Cable Type: EL380004
Cabie Colour Code: Red/Black (Coil) Green/VWhite {Thermistor)
Thermistor Type: 3K
Applied First Second Average Calculated Linearity Calculated Polynomiat
Pressure Reading Reading Reading Linear Error Polynomial Error
(kPa) (B units) (B units) (B units) (kPa) (%FS) (kPa) (%FS)
0.0 8515 8516 8515 0.5 -0.14 0.1 0.02
70.0 7861 7862 7861 700 0.01 69.9 -0.03
140.0 7208 7209 7209 140.4 0.10 139.9 £0.02
210.0 6558 6558 6558 2105 0.14 210.1 0.02
280.0 5911 5912 5911 280.2 0.07 2801 0.04
350.0 5270 5271 5270 349.3 -0.19 3499 -0.03
Max Error (%) 0.18 0.04

Linear Calibration Factor: CF = 1.0781e-01 kPa/B unit
Temperature Corraction Factor: Tk = -7.1559e-02 kPa/*C rise

Polynomial Gauge Factor:

A = 3.98648-07 kPa/(B unit)’ B = -1.1331e-01 kPa/B unit

C =_calculate {see below) kPa

Usars must estabtish site zaro readings for calculation purposes
Polynomial C = JA(L,") + B(L;)]

Pressure is calculated with the following equations:
Lingar: P = CF(L, - L) - Tk(T, - T} + (S, - 5)
Polynomial: P = A{L?) + B(L) + C -Tk(Ty - T) + (S, - S)

Lo, L = initial {installation) and current readings, in B units

To' T = initia} {installation) and current temperature, in *C

S, S = initial (installation) and current barometric pressure readings, in kPa
B units = Hz*/1000 ie: 1700 Hz = 2830 B unils

Data VW Reading (B Units)
Shipped Zero Readings:

Temperature (*C)

Baro (mbar)

28 Apr 2021 8498 21.5

1026.2

This instrument has been calibrated using standards traceable lo the NIST in compliance with ANS| Z540-1

Technician: Ora Nygren Date: 29/04/2021
Approved: Kailah Toews Date: 29/04/2021




Calibration Record

BH2I-I5

" Monitor
rs with RST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X 025

Confidence Tel: 604 540 1100 * Fax: 604 540 1005 ¢ Toll Free: 1 800 665 5599 muorth Amarica only)

ANSTROMENTS e-mail: info@rstinstruments.com « Website: www.rstinstruments.com

Vibrating Wire Piezometer

Customer: TETRA TECH CANADA INC.
Sales Order: 227851
Customer 1D:
Model: VW2100-0.35
Serial Number: VW132945
Mfg Number: P132945
Range: 350 kPa
Cable Length: 40 meters
Cable Marking: 868213 mto B68254 m
Cable Type: EL3B0004
Cable Caolour Code: Red/Black (Cail) Green/White (Thermistor)
Thermistor Type: 3K
Applied First Second Average Calculated Linearity Calculated Polynomial
Prassure Reading Reading Reading Linear Error Polynomial Error
(kPa) (B units) {B units) (B units) (kPa) (%FS) (kPa) (%FS)
0.0 8440 8441 8441 -0.1 .01 0.1 0.02
70.0 7792 7793 7792 69.9 -0.02 69.9 -0.03
1400 7142 7143 7142 140.1 0.02 140.0 -0.01
2100 6492 8493 6493 210.2 0.05 2101 0.02
2800 5844 5844 5844 280.1 0.04 280.1 0.03
350.0 5199 5199 5199 3498 -0.06 3499 -0.02
Max Error (%) 0.06 0.03
Linear Calibration Factor: CF = 1,0791e-01 kPa/B unit
Temperature Correction Factor: Tk = 6.0432e-02 kPa/*C rise
Polynomial Gauge Factor:
A =9 1155e-08 kPa/(B unit)’ B8 = -1.0916e-01 kPa/B unit C =_calcuiate (see below) kPa
Users must establish site zero readings for calculation purposes
Polynomial C = -[A(L,") + B{L )}
Pressure is calculated with the following equations:
Lingar P = CF(Ly - L) - Tk(T, - T) + (5, - S)
Polynomial: P = A(L?) + B(L)} + C -Tk(T, - T) + (S,J - 8)
L,. L = initiai (installation) anc current readings, in B units
T,. T = initial (instaliation} and current temperature, in °C
Sy S = initial (installation) and current barometric pressure readings, in kPa
B units = Hz*/1000 ie: 1700 Hz = 2890 B units
Date VW Reading (B Units) Temperature ("C Baro (mbar
Shipped Zero Readings: 8 ™ o ( )
29 Apr 2021 8422 214 1026.2

This instrument has been calibrated using standards traceable to the NIST in compliance with ANSI 2540-1

Technician: Ora Nygren Date: 29/04/2021

Approved: Kailah Toews Date: 29/04/2021
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RST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X 025
Tel: 604 540 1100 * Fax: 604 540 1005 » Toll Free: 1 800 665 5599 (Nonth Amarica onty)
e-mail: info@rstinstrurmnents.com » Website: www.rstinstruments.com

Vibrating Wire Piezometer

Customer: TETRA TECH CANADA INC.
Sales Order: 227851
Customer ID:
Model: VW2100-0.35
Serial Number. VW132925
Mfg Number: P132925
Range: 350 kPa
Cable Length: 40 meters
Cable Marking: 868255 m to 868296 m
Cable Type: EL380004
Cable Colour Code: Red/Black (Coil) Green/White (Thermistor)
Thermistor Type: 3K
Applied First Second Average Calculated Linearity Calculated Polynomial
Pressure Reading Reading Reading Linear Error Polynomial Error
(kPa) (B units) (B units) (B units) (kPa) {%FS) {kPa) {%FS)
00 8509 8510 8509 0.2 -0.05 0.1 0.03
70.0 7684 7885 7885 69.9 -0.03 69.8 -0.05
140.0 7258 7258 7258 140.2 0.05 139.9 -0.02
210.0 6632 8633 6633 210.3 0.09 2101 0.02
280.0 6010 6010 6010 280.2 0.05 280.1 0.04
350.0 5391 5392 5391 3496 -0.11 349.9 -0.03
Max Error (%) 0.1 0.05
Linear Calibration Factor: CF = 1,12180-01 kPa/B unit
Temperature Correction Factor: Tk = -6.9830¢-02 kPa/*C rise
Polynomist Gauge Factor:
A = 2.3180e-07 kPa/(B unit)* B = .1.1540e-01 kPa/B unit C =_calcuiate (see below) kPa
Users must establish site zero readings for calculation purposes
Polynomial C = 4A({L %) + B{L,)]
Pressure is calculated with the following eguations:
Linear: P = CF(L, - L) - Tk(T, - T) + (5 - 5)
Polynomial: P = A(L?) + B(L} + C-TR(T, - T} + (S - 5)
Ly L = initial (instaliation) and current readings, in B units
Ty T = initial (installation) and current temperature, in °C
S, S = initial {instatiation) and current barometric pressure readings, in kPa
B units = H2*/1000 ie: 1700 Hz = 2890 B units
Date VW Reading (B Units) Temperature (°*C) Baro (mbar)
Shipped Zero Readings:
29 Apr 2021 8491 214 1026.2

This instrument has been calibrated using standards traceable to the NIST in compliance with ANSt 2540-1

Technician: Qra Nygren
Approved: Kailah Toews

Date: 258/04/2021

Date: 29/0412021




e-mail: info@rstinstruments.com * Website: www.ratinstruments.com

Vibrating Wire Piezometer

: e RAPIE,
Calibration Record T

Monitor
rs with RST Instruments Lid., 11545 Kingston St.. Maple Ridge, British Columbia, Canada V2X 0Z5
Confidence Tel: 604 540 1100 ¢ Fax: 604 540 1005 = Toll Free: 1 800 665 5599 (North America enty)

Customer. TETRA TECH CANADA INC.
Sales Order: 227851
Customer ID:
Mode!: VW2100-0.35
Serial Number: VW132947
Mfg Number: P132947
Range: 350 kPa
Cable Length: 40 meters
Cable Marking: 625846 m to 625887 m
Cabie Type: EL 380004
Cabie Colour Code: Red/Black {Coil) Green/White {Thermistor)
Thermistor Type: 3K
Applied First Second Average Calculated Linearity Caiculated Polynomial
Pressure Reading Reading Reading Linear Error Polynomial Error
(kPa) (B units) (8 units) (B units) (kPa) (%FS) (kPa) (%FS)
0.0 8582 8583 8583 -0.2 -0.07 0.1 0.02
70.0 7946 7947 7946 69.9 -0.02 69.9 -0.04
140.0 7309 7309 7309 140.2 0.06 140.0 -0.01
210.0 6673 6673 6673 210.3 0.10 2101 0.02
280.0 6040 6040 6040 280.2 0.04 280.1 0.03
350.0 5410 5410 5410 3496 -0.11 349.9 -0.02
Max Error (%) 0.11 0.04
Linear Calibration Factor: CF = 1,10268-01 kPa/B unit
Temperature Correction Factor: Tk = -5,14080-02 kPa/*C rise
Polynomial Gauge Factor:
A =2.4429¢-07 kPa/(B unit)’ B = :1.13686-01 kPa/B unit C =_calculate {sea balow) kPa
Users must establish site zero readings for calculation purposes
Polynomial C = {A(L,%) + B(L,)}
Pressure is calculated with the fallowing equations:
Linear: P = CF{L,-L)- Tk(T,-T)+ (S,-S)
Polynomial: P = A(L*) +B{L} +C -'I'I((TlJ -T)+ (So -S)
Lo L= initial (installation) and current readings. in B units
T, T = initiai (instaliation) and current temperature, in °C
S, S = initial (installation) and current barometric prassure raadings, in kPa
B units = Hz*71000 ie: 1700 Hz = 2890 B unils
Date VW Reading (B Units} Temperature (°C}) Baro (mbar}
Shipped Zero Readings:
28 Apr 2021 8561 215 1026.2

This instrument has been calibratad using standards traceable 1o the NIST in compiliance with ANS! Z540-1

Technician: QOra Nygren Date: 29/04/2021

Approved: Kailah Toews Date: 29/04/2021
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APPENDIX F

MILESTONES NO. N#1-N#7 REGULAR MONITORING OF SLOPE
INCLINOMETERS

@ TETRA TECH




TETRA TECH

TECHNICAL MEMO

ISSUED FOR USE CONFIDEMNTIAL

To: Malcolm Dort. P.Eng., LEED AP (The City of Calgary) Date: June 23. 2021
From: Kyle Haugrud, P.Eng. Memo No: N#1
Joseph Yonan PhD., P.Eng File: 704-ENG.CGEO04110-01

Subject: Regular Siope Monitaring Program
Milestone N#1: One Week Interval — June 4. 2021
Redevelopment of Micfield Mobile Home Park
Calgary. Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Siope Inclinometers {SI] and
Vibrating Wire Piezometers [VWWP]) and visual observations collected by Tetra Tech Canada Inc. (Tetra Tech) as
part of the reguiar slope monitoring program for the Redevelopment of Midfield Mobile Home Park project. The
project is located northeast of the 16 Avenue NE and Moncton Road NE intersection in northeast Calgary, Alberta.

The details of the S| and VWP installations will be provided within the Milestone No. M#4 Final Geotechnical Report
which was in progress at the time of this technical memo's preparation.

This technical memo represents the Milestone No N#1 deliverable (one-week post installation interval) as part of
extension five of The City of Caigary’s (The City) scope and fee scheduie No. 18-2006-A05-S01-05 dated
April 15, 2021. This is the first monitoring interval of the currently proposed six monitoring intervals. with the
following remaining: two-week irterval; four-week interval, three-month interval; six-month interval; and one-year
interval. Table 1 summarizes the monitoring intervals as completed to date. Note that if instrumentation exhibits
adverse conditions, additional monitoring intervals may be required.

Table 1: Instrumentation Regular Monitoring Summary

Instrument Sl No. N#¥1 No. N#2 No. N#3 No. N#4 No. N#S No. N#6
Borehole | Initialization | One-Week Two-Week Four-Week | Three-Month Six-Month One-Year
Number Date Date Date™ Date** Date** Date** Date**
BH21-12 '

BH21-13
BH21-14
May 26, 2021
BH21-15 June 4, 2021
BH21-16
BH21-17
TP-2* Apr 20, 2021

Notes: * Borehole TP-2 was instalied under the direction of Geo-Engineering (M.S.T.) Ltd. on November 26, 1998. Previous displacement data
was not available, and the instrument was re-initialized on April 20, 2021.
* Greyed-out celis represent proposed future monitoring intervals yet to be completed.

Tetra Tech Canada inc.

Suite 110 140 Quarry Park Bivd SE
Calgary. AB T2C 3G3 CANADA

Tel 403 203.3355 Fax 403 203 3301
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20 MONITORING AND MEASUREMENT

2.1 General

The key objective of the instalied instrumentation (S| and VWP) and visual observations is to sufficiently monitor
slope movement and measure pore pressure responses throughout the Midfield project site’s northern slope to
assess its overall slope stability, and to provide enough warningftime for slope stabilization measures.

The locations of the installed instrumentation are provided on the attached Figure 1. The following subsections
summarize the monitoring results completed to date.

22 Slope Inclinometer (Sl) Summary

A summary of the horizontal displacements within the S| casings measured to date (N#1 one-week) is provided in
Table 2.

Table 2: Slope Inclinometer (S1) Movement Summary for N#1

si Is\zztlx,sr:s; si Movement
Bo:ahole Casing Depth | pepth | Elev. Soil Shear (mm)* Total (mm)*™
© Diameter (m) (m) (m) Unit New Cumulative New Cumulative

BH21-12 | A/85mm 250 N/A NA N/A N/A N/A <5 <5
BH21-13 A/85mm 10.4 N/A N/A N/A N/A N/A <5 <5
BH21-14 | B1/85mm 18.5 N/A N/A N/A N/A N/A <5 <5
BH21-15 | B2/85mm | 189 N/A N/A N/A N/A N/A <5 <5
BH21-16 | B2/85mm 11.6 N/A N/A N/A N/A N/A <5 <5
BH21-17 C/70 mm 146 N/A N/A N/A N/A N/A <5 <5

TP-2 C/70 mm 15.9 N/A N/A N/A N/A N/A <5 <5

Notes: * Shear movement is considered observable horizontal movement over a discrete plane.
** Total movement is not considered until over 5 mm is observable (considered ‘naise’ <5 mm).

Given that this was the first measurement interval and only establishes a baseline for potential fluctuations over a
limited period (approximately one week), it is difficult to determine with any certainty if areas of potential movement
exist at depth. Each monitoring interval will provide a greater understanding of the existing conditions and any
deviations from those conditions. Accordingly, commenting on potential movement planes, or the complete absence
of such, will be reserved until at least the second monitoring interval (approximately two weeks following
initialization). The Si casing displacement plots are attached in Appendix A for reference.

The displacement plots in Appendix A present two graphs for each Sl casing location, this is a result of there being
two ‘sets’ of grooves which control the orientation of the inclinometer probe reader. Attempts are made during
installation to ensure one set of grooves is properly aligned with the direction of expected movement (ie.,
downslope, typically Ac-Aies); however, shifts in the casing's orientation are typical prior to the grout completely
curing. Therefore, both groove sets are read from the bottom of the Sl casing to the top and should be reviewed in
tandem for a comprehensive representation of the casing condition. Schematic 1 presents a top view of an Sl casing
depicting the general groove orientation.
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A

Schematic 1: SI Casing Groove Orientation

2.3 Vibrating Wire Piezometer (VWP) Summary

A summary of the porewater pressure response calculated from the VWP measurements to date (N#1 one-week)
is provided in Table 3.

Table 3: Vibrating Wire Piezometer (VWP) Pore Pressure Summary for N#1

VWP Measured
Bo;::.ole g::g::'s DV:::‘T(::' ‘E’:’:: :;:3 Soil Unit Date P;:S.n;:“t;;llc C;l::rllar:d
BH21-12 A (Crest) 15.2 1060.7 Clay June 4, 2021 1061.2 N/A
BH21-13 A (Toe) g1 1054.5 Clay June 4, 2021 1054 5 N/A
BH21-14 B1 (Crest) 137 10617 Clay June 4, 2021 1061.8 N/A
BH21-15 B2 (Crest) 13.7 1061.5 Clay June 4, 2021 1061.5 N/A
BH21-16 B2 (Toe) 11.6 1052.9 Sand June 4, 2021 1052.9 N/A
BH21-17 C (Mid) 146 1045.2 Clay June 4, 2021 10453 NIA

Note: * Piezometric elevations have yet t stabilize. Bbar/r, to be caicuiated during N#2 (two-week interval).

Given that the VWPs were attached to the side of the Sl casing and fully grouted in-place, the one-week interval
has not provided enough time for the piezometric elevation envelope to stabilize at the tip location. Accordingly,
commenting on potential elevated pore pressures at depth, or the complete absence of such, will be reserved until
at least the second monitoring interval (approximately two weeks following initialization). The measured piezometric
elevation can then be translaied into a Bbar/r. groundwater pressure parameter (if applicable) to be used in siope
stability analyses. Over time, the piezomefric elevations can be plotted to determine any potential porewater
pressure trends within the soil/bedrock.

2.4 Visual Observations

During the collection of the instrumentation data, the slope and general project area (inclusive of the erosion and
sediment control berm) is also visually observed for any potential signs of movement along the existing ground
surface (e.g., slumping, cracking, settlements).

Visual observations of the erosion and sediment control berm (located in the northern portion of the project site
along the pedestrian pathway) suggest it is functioning properly and containing any potential surface water run-off

@Tmnﬂcu
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from further eroding the June 2020 slope failure area. It is also understood that additional maintenance of the control
berm was scheduled for Monday June 14, 2021

Visual observations of the general project area slope presented no immediate ground surface indicator of potential
slope movement or failure as supported by the lack of slumping. cracking, or new depressions.

3.0 COMMENTARY

In general, the Milestone No. N#1 one-week monitoring interval results suggest the following

»  Not enough monitoring results to comment on immediate concern to overall slope stability as supported by the
initial St and VWP measurements

» The erosion and sediment control berm appears to be functioning properly and containing any potential surface
water run-off from further eroding the June 2020 slope failure area.

» No immediate ground surface sign of potential slope failure as supported by the lack of visually observation
movement along the slope crest or at the midtoe of slope instrumentation locations (e.g., slumping, cracking,
settlements)

The above will be further developed following the measurements taken as part of the Milestone No. N#2 Two-week
monitoring interval

4.0 LIMITATIONS OF TECHNICAL MEMO

This technical memo has been prepared for The City of Calgary and their agents The City of Calgary shall at all
times be entitled to fully use and rely on this technical memo. including all attachments, drawings, and schedules,
for the specific purpose for which the technical report was prepared, in each case notwithstanding any provision,
disclaimer, or waiver in the technical memo that reliance is not permitted. This technical memo is subject to the
terms and conditions of the Master Consulting Terms and Conditions executed between The City of Calgary and
Tetra Tech Canada inc

The City of Calgary shall at all times be entitied to provide copies of the technical memo to City Council, City of
Calgary regulatory boards, City of Calgary employees. officers. agents. affiliates, advisors, consultants, parties
contracting with The City of Calgary, lenders and assignees and other governmental authorities and regulatory
bodies having jurisdiction, each of whom shall also be similarly ertitled to fully use and rely on the technical memo
in the same manner and to the same extent as The City of Calgary for the specific purpose for which the technical
memo was prepared

@ TETRA TECH
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We trust this technical memo meets your present requirements. If you have any questions or comments, please
contact the undersigned

Respectfully submitted.
Tetra Tech Canada Inc.

Prepared by

]
]

Zi

*1-06-24

Kyle Haugrud, P.Eng
Geotechnical Engineer
Engineering Practice

Direct Line- 403 723 1618
kyle haugrud @tetratech com

/mh

Attachments

Reviewed by

Joseph Yonan, Ph.D.. P.Eng.
Principal Consultant
Engineering Practice

Direct Line 403 723.6885
joseph yonan@tetratech.com

RM SIGNATURE

PERMIT TO PRACTICE
TETRA TECH CANADA INC.

g

BMAPZGA 12 & 14727

DATE Jute 23 280

PERMIT NUMBER: P013774

The Association of Professional Engineers and
Guosciertists of Alberta (APEGA)

Figure 1 Instrument Installation Locations

Appendix A — Siope Inclinometer Measurements

o

@ TETRA TECH



REDEVLOPMENT OF MIDFIELD MOBILE HOME PARK ~ MILESTONE N1 REGULAR MONITORING ONE WEEK INTERVAL
704-ENG.CGEQ04110-01 | JUNE 2021 | ISSUED FOR USE

FIGURES

Figure 1

Instrument Installation Locations
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APPENDIX A

SLOPE INCLINOMETER MEASUREMENTS
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TETRA TECH

TECHNICAL MEMO

ISSUED FOR USE CONFIDENTIAL

To: Malcolm Dort, P.Eng., LEED AP (The City of Calgary) Date: July 12,2021
From: Kyle Haugrud, P.Eng. Memo No: N#2
Joseph Yonan. PR.D., P.Eng Flle: 704-ENG.CGEQ04110-01

Subject:  Regular Slope Monitoring Program
Milestone N#2: Two Week Interval — June 14, 2021
Redevelopment of Midfield Mobile Home Park
Calgary, Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers [SI] and
Vibrating Wire Piezometers [VWP]) and visual observations collected by Tetra Tech Canada Inc. (Tetra Tech) as
part of the regular slope monitoring program for the Redevelopment of Midfield Mobile Home Park project. The
project is located northeast of the 16 Avenue NE and Moncton Road NE intersection in northeast Calgary, Alberta.

The details of the Sl and VWP installations will be provided within the Milestone No. M#4 Final Geotechnical Report
which was in progress at the time of this technical memo's preparation.

This technical memo represents the Milestone No. N&#2 deliverable (two-week post installation interval) as part of
extension five of The City of Calgary's (The City) scope and fee schedule No. 18-2006-A05-S01-05 dated
April 15, 2021. This is the second monitoring interval of the currently proposed six monitoring intervals, with the
following remaining: four-week interval, three-month interval;, six-month interval; and one-year interval. Table 1
summarizes the monitoring intervals as completed to date. Note that if instrumentation exhibits adverse conditions,
additional monitoring intervals may be required.

Table 1: Instrumentation Regular Monitoring Summary

Instrument S| No. N#1 No. N#2 No. N&3 No. N#4 No. N#5 No. N#6
Borehole | Initialization | One-Week Two-Week Four-Week | Three-Month Six-Month One-Year
Number Date Date Date** Date™ Date** Date** Date**
BH21-12 - DI L
BH21-13
BH21-19 ) May 26, 2021

ay 26, June 4, June 14,
BH21-15 2021 2021
BH21-16 - o _,
BH21-17 N
TP-2" Apr 20, 2021 ‘ '

Notes: * Borehole TP-2 was installed under the direction of Geo-Engineering (M.S.T.) Ltd. on November 26, 1998. Previous displacement data
was not avaiiable, and the instrument was re-initialized on April 20, 2021.
** Greyed-out cells represent proposed future monitoring intervals yet to be completed.

Tetra Tech Canada inc.

Suite 110. 140 Quarry Park Blvd SE
Calgary. AB T2C 3G3 CANADA
Tel 403.202.3355 Fax 403 203 3301
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2.0 MONITORING AND MEASUREMENT

2.1 General

The key objective of the installed instrumentation (S| and VWP) and visua! observations is to sufficiently monitor
slope movement and measure pore pressure responses throughout the Midfield project site's northern siope to
assess its overall slope stability, and to provide enough warningftime for slope stabilization measures.

The locations of the installed instrumentation are provided on the attached Figure 1. The following subsections
summarize the monitoring results completed to date.

2.2 Slope Inclinometer (Sl) Summary

A summary of the horizontal displacements within the Si casings measured to date (N#1 and N#2 two-week) is
provided in Table 2.

Table 2: Slope Inclinometer (St) Movement Summary to Date

Analysis Movement
SI Section / St

Borehole Casing Depth Depth | Elev. Soil Shear (mm)* Total (mm)**

No. Diameter | ™ (m) (m) Unit New | Cumulative | New | Cumulative
BH21-12 A/85mm 250 19.5 1056.4 Clay N/A N/A <5 <5
BH21-13 A/85mm 104 N/A N/A N/A N/A N/A <5 <5
BH21-14 | B1/85mm 195 N/A N/A N/A N/A N/A <5 <5
BH21-15 | B2/85 mm 188 N/A N/A N/A N/A N/A <5 <5
BH21-16 | B2/85mm 11.6 N/A N/A N/A N/A N/A <5 <5
BH21-17 | C1/70 mm 14.6 N/A N/A N/A N/A N/A <5 <5

TP-2 C1/70 mm 15.9 N/A N/A N/A N/A N/A <5 <5

Notes: * Shear movement is considered observable horizontal movement over a discrete plane.
** Total movement is not considered until over 5 mm is observable (considered ‘noise’ <5 mm).

The Si casing displacement plots are attached in Appendix A for reference. As presented in Appendix A, most of
the N#2 (two-week) deflection plots dated June 14, 2021 are comparable to the previous N#1 (one-week) interval
dated June 4, 2021, except for BH21-12. From a depth range of approximately 18.0 m to 21.0 m (approximate
ElL 1054.9 mto El. 1057.9 m) within BH21-12 there appears to be a gentle propagation of cumulative deflection
over time. The total displacement magnitude over this depth range of approximately 3 mm is still below the
considered ‘noise’ threshold (5 mm) and is not an immediate stability concern at this time; however, it warrants
mentioning and increased attention during future monitoring intervals. The next monitoring N&3 four-week interval
will provide a greater understanding of this potential movement zone.

The displacement plots in Appendix A present two graphs for each Sl casing location; this is a result of there being
two ‘sets’ of grooves which control the orientation of the inclinometer probe reader. Attempts are made during
instaltation to ensure one set of grooves is properly aligned with the direction of expected movement (ie.,
downslope, typically Aq-A1eo), however, shifts in the casing's orientation are typical prior to the grout completely
curing. Therefore, both groove sets are read from the bottom of the Si casing to the top and should be reviewed in
tandem for a comprehensive representation of the casing condition. Schematic 1 presents a top view of an S| casing
depicting the general groove orientation.
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Schematic 1: S| Casing Groove Orientation

2.3 Vibrating Wire Piezometer (VWP) Summary

A summary of the porewater pressure fesponse calculated from the VWP measurements to date (N#1 and N#2
two-week) is provided in Table 3.

Table 3: Vibrating Wire Piezometer (VWP) Pore Pressure Summary to Date

VWP | Analysis | VWP Tip | VWP Tip | Soil Measured | Water | o . 1ated
Borehole Section Depth (m) | Elev. {m) Unit Date Piezometric | Pressure Bbariry*
No. P : Elev. (m) Head (m) v
BH21-12 | A (Crest) 15.2 1060.7 Cla June 4. 3021 10612
s1-1. res s
( Y T June 14 2021 1061 2 06 | <01
. June 4 2021 1054 5
BH21-13 | A (Tce) 91 1054 5 Clay
June 14, 2021 <1054.5 <0.1 | <01
BH21.14 B1 13.7 1061.7 ol June 4. 2021 10618
Ll Y . H a
(Crest) Y T June 14,2021 1061 8 0.1 [ <01
BH21-15 B2 13.7 10615 | ¢ June 4, 2021 10615
21- . a
(Crest) Y Mlune 142021 <1061.5 <01 ] <01
June 4, 2021 105298
BH21-16 | B2 (Toe) 16 10826 Sand
June 14, 2021 <1052.9 <0.1 | <01
June 4 2021 10453
BH21-17 | C1 (Mid) 14.6 10452 Clay
June 14, 2021 <1045.2 <01 ] <01

Note * Water pressure head and Bbar/r, not caiculated during N#1 (one-week interval); ali current (as of June 14, 2021) Bbar/r, calculated
pressures are under 0.1

All piezometric elevations were near or below the VWP tip installation elevation except for BH21-12, which exhibited
a water pressure head of approximately 0.6 m. The resulting calculated Bbar/r, groundwaler pressure parameters
are all below a value of 0.1 typically used in stability analyses for fill (based on Tetra Tech experience of similar
materials in similar conditions) and do not suggest significant elevated porewater conditions within potential native
soils at the tip elevation.

(3]
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2.4 Visual Observations

During the coliection of the instrumentation data, the slope and general project area (inclusive of the erosion and
sediment control berm [ESCB]) were also visually observed for any potential signs of movement along the existing
ground surface (e.g., slumping, cracking, settiements).

As mentioned within the Milestone N#1 one-week monitoring interval technical memo, maintenance of the ESCB
was scheduled and consequently conducted on June 14, 2021 prior to Tetra Tech's Milestone N#2 site visit. Visual
observations following the maintenance suggest an additional approximate 0.3 m (1 ft) was removed from the trench
base and placed along its crest given recent erosion and slumping from rainfait events. Minimal ponded water was
visually observed in finite segments of the ESCB approximately at a 0.8 m depth from the existing ground surface:
understandably so, given the lack of precipitation following the Milestone N#1 monitoring interval. Overali, the ESCB
appeared to be functioning properly and contained any potertial surface water run-off from further eroding the
June 2020 slope failure area over the N#2 monitoring interval.

Visual observations of the general project area siope presented no immediate ground surface indicator of potential
slope movement or failure as supported by the lack of siumping, cracking, or new depressions.

3.0 COMMENTARY

In general, the Milestone No. N#2 two-week monitoring interval results suggest the following:

= The SI monitoring measurement results for the two-week interval are comparable to the one-week interval and
there is no immediate concern to overall slope stability, however, propagation of cumulative displacement within
BH21-12, although minimal, warrants mentioning and increased attention during future monitoring intervals.

= The VWP calculated Bbar/r, groundwater pressure parameters are all below a value of 0.1 typically used in
stability analyses for fill and do not suggest significant elevated porewater conditions within potential native
soils at the tip elevation at this time.

« The ESCB had undergone additional maintenance, appeared to be functioning properly, and contained any
potential surface water run-off from further eroding the June 2020 slope failure area over the N#2 monitoring
interval.

» There was no immediate ground surface sign of potential slope failure as supported by the iack of visually
observed movement along the slope crest or at the midtoe of slope instrumentation locations (e.g., slumping,
cracking, settiements).

The above will be further developed following the measurements taken as part of the Milestone No. N#3 four-week
monitoring interval.

40 LIMITATIONS OF TECHNICAL MEMO

This technical memo has been prepared for The City of Calgary and their agents. The City of Calgary shall at ali
times be entitled to fully use and rely on this technical memo, including all attachments, drawings, and schedules,
for the specific purpose for which the technical report was prepared, in each case notwithstanding any provision,
disciaimer, or waiver in the technical memo that reliance is not permitted. This technical memo is subject to the
terms and conditions of the Master Consulting Terms and Conditions executed between The City of Caigary and
Tetra Tech Canada inc.

@TETIATECH




REDEVLOPMENT OF MIDFIELD MOBILE HOME PARK - MILESTONE Nz REGULAR MONITORING TWO WEEK INTERVAL
704-ENG CGEQQ4110-01 1 JULY 202+ [ ISSUED FOR USE

The City of Calgary shall at all times be entitled to provide copies of the technical memo to City Council, City of
Calgary regulatory boards, City of Calgary employees, officers, agents. affiliates, advisors, consultants, parties
contracting with The City of Calgary, lenders and assignees and other governmental authorities and regulatory
bodies having jurisdiction, each of whom shall also be similarly entitled to fully use and rely on the technical memo
in the same manner and to the same extent as The City of Calgary for the specific purpose for which the technical
memo was prepared

5.0 CLOSURE

We trust this technical memo meets your present requirements. If you have any questions or comments, please
contact the undersigned.

Respectfully submitted,
Tetra Tech Canada Inc

20270772

Loow 1T
Prepared by: Reviewed by:
Kyle Haugrud, P.Eng Joseph Yonan, Ph D, P.Eng
Geotechnical Engineer Principal Consultant
Engineering Practice Engineering Practice
Direct Line: 403.723.1618 Direct Line: 403.723 6885
kyle haugrud@tetratech.com joseph yonan@tetratech.com
/mh PERMIT TO PRACTICE

TETRA TECH CANADA INC.

RM SIGNATURE

RMAPEGA ID # _T2722

DATE July 13260t

PERMIT NUMBER: P013774

The Association of Professional Engineers and
Geoscientists of Alberia (APEGA)

Attachments:  Figure 1: Instrument Installation Locations
Appendix A — Slope Inclinometer Measurements
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FIGURES

Figure 1 Instrument Installation Locations




Lo ey
peminy 0 HDIL VHLaL _

ERTTILINE L TR 117 PRI KETE S T

Furedo v e i

HEERY]

3N FEidav G

e &

CLaNTE

PRV T % OO D06 P
[T RERN R N Rl Y I I

Iy Ty lic v

EY B

AN - PR

L
LHE R

S8 :
EEALLE

-0

P LT ey o

i

N

-

I’

ey




REDEVLOPMENT CF MIDFIELD MOBILE HOME PARK — MILESTONE N2 REGULAR MONITORING TWO WEEK INTERVAL
704-ENG.CGEO04110-01 | JULY 2021 { ISSUED FOR USE

APPENDIX A

SLOPE INCLINOMETER MEASUREMENTS
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{SSUED FOR USE. CONFIDENTIAL

To: Malcolm Dort, P.Eng , LEED AP (The City of Calgary) Date: August 10, 2021

From: Kyle Haugrud. P.Eng. Memo No: N&3
h Yonan Ph D , P.Eng.
Joseph Yonan. PnD, P Eng File: 704-ENG . CGEO04110-01

Subject:  Regular Slope Monitaring Program and Interim Preliminary Slope Stability Analysis
Milestone N#3: Four-Week interval — July 5, 2021
Redeveiopment of Midfield Mobile Home Park
Calgary, Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers [SI] and
Viprating Wire Piezometers [VWP)), visual observations, and interim preliminary slope stability analyses conducted
by Tetra Tech Canada Inc. (Tetra Tech) as part of the regular slope monitoring program for the Redevelopment of
Midfield Mobile Home Park project. The project is located northeast of the 16 Avenue NE and Moncton Road NE
intersection in northeast Calgary, Alberta.

The details of the S| and VWP installations will be provided within the Milestone No. M#4 Final Geotechnical Report,
which was in progress at the time of this technical memo’s preparation.

To progress development approvals, The City of Calgary (The City) requested that interim preliminary slope stability
anatyses for the instrumentation section lines (refer to Figure 1) be conducted to verify that the setback distances
previously provided within Tetra Tech's Geotechnical Evaluation Report (Tetra Tech! [referred to herein as ‘Geo
Eval) still satisfy the required 1.5 factor of safety. The justification for additional stability analyses was driven by a
surficial slope failure that occurredin June 2020 foliowing the provision of the setbacks, which prompted The City
to request a reassessment of the existing slope stability condition, noting that no previous slope stability
instrumentation monitoring data was available. Tetra Tech has amended the applicable setback distance analysis
sections, inclusive of a newly developed analysis section along the slope failure (designated Section B2),
incorporating the recently acquired additional subsurface information and instrumentation monitoring data collected
to date. The results of the interim preliminary slope stability analyses are presented herein, Note that these results
are preliminary in nature and may not be identical to the ultimate results provided in the future M#4 Final
Geotechnical Report deliverable; however, for the intent of progressing development approvals, these provided
results may be relied upon. The setback distances will be further confirmed within the M#4 deliverable as well as
validated through the ongoing regular siope monitoring program intervals.

This technical memo represents the Milestone No. N#3 deliverable (four-week post-installation interval) as part of
extension five of The City's Scope and Fee Schedule No. 18-2008-A05-501-05 dated April 15, 2021. This is the
third monitoring interval of the currently proposed six monitoring intervals, with the following remaining: three-month
interval, six-month interval, and one-year interval. Table 1 summarizes the monitoring intervals as completed to
date. Note that if instrumertation results suggest adverse conditions, addttional monitoring intervals may be
required.

' Tetra Tech Canada Inc. 2020. Preliminary Geotechnical Evailuation and Siope Stability Assessment (Revision 1), Redevelopment of Midfield
Mobile Home Park, Farmer RCMP Property, and EMS Station #4, Mancton Road NE and 16 Avenue NE, Calgary, Alberta, File No. 704-
ENG.CGED03639-01, dated February 7, 2020

Tetra Tech Canada Inc.

Suite 110. 140 Quarry Park Bivd SE
Calgary. AB T2C 3G3 CANADA
Tel 403 203.3355 Fax 403.203 3301
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Table 1: Instrumentation Regular Monitoring Summary

Instrument Si No. N#1 No. Ni#2 No. N#3 No. N#4 No. N#5 No. N#6
Borehole | Initialization | One-Week Two-Week Four-Week | Three-Month | Six-Month One-Year
Number Date Date Date Date Date** Date* Date™
BH21-12 Wl e
BH21-13
BH21-14

May 26, 2021 J 14
BH21-15 June 4, 2021 oo | w5202
BH21-16
BH21-17
April 20
TP-2* ’ o y
2021 B 2R *_‘:‘bﬁ» v

Notes: * Borehole TP-2 was installed under the direction of Geo-Engineering (M.S.T.) Ltd. on November 26, 1998. Previous displacement data
was not available, and the instrument was re-initialized on April 20, 2021,
** Greyed-out cells represent proposed future monitoring intervals yet to be compieted.

It is important to note that the instrument readings for this N#3 interval (four-weeks post installation) were collected
following a heavy rainfall event that occurred between July 2, 2021, and July 4, 2021, which resulted in
approximately 37.1 mm of precipitation (Environment and Climate Change Canada?). Typical normal precipitation
amounts for Calgary over the entire month of July are approximately 66.6 mm.

2.0 MONITORING AND MEASUREMENT
2.1 General

The key objective of the instalied instrumentation (S! and VWP) and visual observations is to sufficiently monitor
slope movement and measure pore pressure responses throughout the Midfield project site’s northern slope to
assess its overall slope stability and to provide enough warning/time for slope stabilization/mitigation measures.

The locations of the installed instrumentation are provided on the attached Figure 1. The following subsections
summarize the monitoring results completed to date.

2.2 Slope Inclinometer Summary

A summary of the horizontal displacements within the S| casings measured ta date (N#1 through N#3 four-week)
is provided in Table 2.

2 Weather Dashboard for Caigary. 'Total Precipitation — Daily Data for Calgary on July 2 to 4, 2021, Accessed July 5, 2021.
https://calgary weatherstats.ca/charts/recipitation-daity htmi

@mm
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Table 2: Slope Inclinometer Movement Summary to Date

Analysis Movement*
S| Section / S|
Borehole Casing Depth Depth Elev. Soil Shear (mm)™ Total (mm)~*
No. Diameter (m) (m) {m) Unit New Cumulative New Cumulative
BH21-12 A/85 mm 250 19.5 1056.4 Clay - - - <5

BH21-13 | A/85mm 10.4 - - - - - - R
BH21-14 | B1/85mm 195 - - - - - - -
BH21-15 | B2/85mm 18.9 - - - - - - -
BH21-16 | B2/85mm 116 - - - - - R _
BH21-17 [ C1/70mm | 146 - - - - - - -

TP-2 C1/70mm | 159 - - - - - - -

Notes: * '~ indicates no notable movement is apparent at any specific depth.
** Shear movement is considered observable horizontal movement over a discrete plane.
*** Total movement is not considered until over 5 mm is observable (considered ‘noise’ <5 mm)

The Sl casing displacement plots are attached in Appendix A for reference, which present two graphs for each Si
casing location; this is a result of there being two 'sets’ of grooves that control the orientation of the inclinometer
probe reader. Attempts are made during installation to ensure one set of grooves is properly aligned with the
direction of expected movement (j.e., downslope, typically Ac-A1s0); however, shifts in the casing’s orientation are
typical prior to the grout completely curing. Therefore, both groove sets are read from the bottom of the Si casing
to the top and should be reviewed in tandem for a comprehensive representation of the casing condition.
Schematic 1 presents a top view of an Sl casing depicting the general groove orientation.

A iso

Schematic 1: Sl Casing Groove Orientation

Each Sl casing displacement plot displays the Ao direction in degrees relative to directly downslope (clockwise
equalling a positive angle and counterclockwise equalling a negative angle). These ‘skew’ angle values range from
approximately 2° (BH21-15) to 14° (BH21-17).

As presented in Appendix A, the N#3 (four-week) deflection plots dated July 5, 2021, are comparable to the previous
N#2 (two-week) interval dated June 14, 2021. The deflection previously noted within BH21-12 from a depth range
of approximately 18.0 m to 21.0 m (approximate El. 1054.9 m to El. 1057.9 m) had not noticeably increased from
the total displacement magnitude of approximately 3 mm and is still below the considered ‘noise’ threshold (5 mm).

3
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In addition, the displacement is within the Be-B1go plane paraliel with the slope crest as opposed to perpendicular
(e , downslope) ltis possible this displacement is at the backfill-native soil interface and a by-product of disturbing
the area during the drilling and installation activities

23 Vibrating Wire Piezometer Summary

A summary of the porewater pressure response calculated from the VWP measurements to date (N#1 through N#3
four-week) is provided in Table 3

Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

ot [anss [ g [vwersp [ son | | eemrss T Mot T cacume
No. Section Depth (m) | Elev. (m) Unit Elev. (m) Head (m) Bbarlr,

June 4, 2021 1061 2

BH21-12 | A (Crest) 152 1060.7 Clay June 14, 2021 1061.2 06 <01
July 5, 2021 1061.3 06 <01
June 4, 2021 1054.5

BH21-13 A (Toe) 91 1054 5 Clay June 14, 2021 <1054.5 <01 <01
July 5, 2021 <1054.5 <0.1 <01
June 4, 2021 1061 8

BH21-14 (C?;st) 137 1061.7 Clay June 14, 2021 1061 8 01 <01
July 5, 2021 1061.8 01 <01
June 4, 2021 10615

BH21-15 (C?ezst) 137 1061.5 Clay June 14, 2021 <1061.5 <0.1 <0.1
July 5, 2021 10615 <0.1 <01
June 4, 2021 10529

BH21-16 B2 (Toe) 116 10529 Sand June 14, 2021 <10529 <01 <01
July 5, 2021 <10529 <01 <01
June 4, 2021 10453

BH21-17 C1 (Mid) 146 10452 Clay June 14 2021 <10452 <0.1 <01
July 5, 2021 <1045.2 <01 <01

Note: * Water pressure head and Bbar#, not calculated during N#1 (one-week interval), all current (as of July 5. 2021) Bbar/r. calculated
pressures are under 0 1.

All piezometric elevations were comparable to the previous readings and were near or below the VWP tip installation
elevation except for BH21-12, which still exhibited a water pressure head of approximately 0.6 m The resulting
calculated Bbar/ru groundwater pressure parameters were all still below a value of 01 typically used in stabilty
analyses for fill (based on Tetra Tech experience of similar materials in similar conditions). The water pressure
heads aiso do not suggest significant elevated porewater conditions within potential native soils at the tip elevation

2.4 Visual Observations

Durning the collection of the instrumentation data, the slope and general project area (inclusive of the erosion and
sediment control berm [ESCB)) were also visually observed for any potential signs of movement along the existing
ground surface (e g., slumping, cracking, settlements)



FHDFIELD - THLESTOME N3 REBULAR MIMITORING PROGRAM AND BNTERIM PRELIEUNARY SLOPE STABLITY AHALYSIS
TUA-TNG OSEQDS 001 AUGUST 2021 LISSUED FOR USE CONFIDENTIAL

Following the heavy rainfail event, Mr Sean Kim, P.Tech (Eng ), of The City, observed the condition of the ESCB
on July 3, 2021. Mr. Kim stated there was a decent amount of ponded water but no observabie issues with the berm
or signs of surface water flowing over the pathway

During the collection of the instrumentation data on July 5, 2021, Tetra Tech observed ponded water within the
ESCB approximately at 0 3 m from the berm crest Photograph 1 depicts the condition of the ESCB at the time of
Tetra Tech’s field visit

- o it 08

Photograph 1: ESCB Condition on July 5, 2021

Overall. the ESCB appeared to be functioning properly and contained any potential surface water runoff from further
eroding the June 2020 surficial slope failure area over the N#3 monitoring interval

Visual observations of the general project area slope at the existing ground surface presented no indicator of
immediate potential slope movement or failure as supported by the lack of slumping, cracking, or new depressions

3.0 INTERIM PRELIMINARY SLOPE STABILITY ANALYSIS RESULTS

3.1 General

The key objective of the interim preliminary siope stability analyses was to verify that the previously provided setback
distances still satisfy the 1 5 factor of safety requirement at a minimum (refer to ‘Geo Eval’)

The interm preliminary slope stability analyses were conducted using the S/ope/W component of the GeoStudio
computer program (Version 11 20) The overall slope stability analysis configurations, stratigraphy. material
parameters, piezometric elevations, and surcharge loads were as per the original analyses provided in the ‘Geo
Eval except for the general adjustments discussed in Section 3 2

The results of the interim slope stability analyses presented in the following subsections are preliminary in nature
and may not be identical to the ultimate results provided in the M#4 Final Geotechnical Report deliverable; however,
they may still be relied upon for the intent of setback distance approvals until the issuance of the M#4 as well as
corroborated through favourable instrumentation monitoring data.

N
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The original analysis provided within the ‘Geo Eval' for Section C-C' (refer to Figure 1) should take precedence as
no additional information was gathered in close enough proximity to warrant an update (nearest Borehole BH21-17
advanced at a 120 m offset).

The toe berm design slope stability analyses and subsequent construction previously completed by
Geo-Engineering (M S T.) Ltd. for the 1998 Slope Failure’ area (Geo-Engineering®#) should take precedence until
instrumentation monitoring data evaluation is complete

3.2 Analysis Section Adjustments

The general updates made to the analysis sections based on the additional subsurface and monitoring data. for the
purpose of setback distance approval, include the following:

= Section A-A".

Updated existing ground surface profile based on LiDAR provided by The City (previously improperly
reduced)

Reduced fill material depth (shifted from approximately El. 1060.0 m to 1061.5 m).

Increased native clay friction angle (phi) based on advanced direct shear testing results from 15° to 25°
and inclusion of a 2 & kPa cohesion. The lack of horizontal displacements within the installed Sis suggests
potential peak native soil strengths, however, instrumentation data is currently limited, and thus analyses
were also conducted assuming residual strength (as per ‘Geo Eval’) in the event future displacements are
measured.

Increased native clay thickness from approximately 20 m to 7.0 m resulting in greater depth to silt till
material from approximate E! 1058 0 mto Ei. 10545 m

- Included native clay till unit with a thickness of approximately 3 5 m between the fill materials and native
clay based on observation made during fieldwork at section toe Borehole BH21-13.

Revised the silt till cohesion parameter (originally O kPa) based on direct shear test results on a Shelby
Tube sample taken within the unit.

«  Section B1-B1’

Relabelled from Section B-B' to Section B1-B1" given the additional analysis section along the June 2020
slope failure (designated Section B2-B2))

Increased the thickness of the clay till unit from approximately 1.5 mto 5.0 m thereby reducing the thickness
of the underlying clay from approximately 7.0 mto 2.0 m. Clay material parameters were also modified as
per analysis Section A-A’.

Raised the elevation of the silt till from approximately EI 1059 0 mto El 1061 0 m

Included a sand unit underlying the siit till at an elevation of approximately £I. 1058.0 m with a friction angle
(phi) of 28" and a cohesion of 0 kPa.

> Geo-Engmneering (M.S T ) Ltd 2006 Midfield Mobile Home Park. Siope Stability Evaiuation. File No G4058. dated December 6 2006

* Geo-Engineenng (M.S.T ) Ltd. 2007 Issued for Construction Drawing Package Titled Siope Stability Construction, IFC Drawings. Drawing
Nos 4267-1 through 4267-4. dated January 26. 2007

@ TETRA TECH
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= Section B2-B2' (Section B1-B1’ used as a base):

- Updated existing ground surface profile based on survey collected by The City following the June 2020
failure and provided via email on July 7, 2021.

- Increased the thickness of the clay till unit from approximately 1.5 m to 5.5 m and removed the previous
underlying clay unit while shifting the silt till from approximately E). 1059.0 m to 1061.5 m with a thickness
of approximately 1.5 m.

- Included a sand unit underlying the siit till at an elevation of approximately El. 1060.0 m with a friction angle
{phi) of 28° and a cohesion of O kPa.

3.3 Interim Slope Stability Analysis Results

A summary of the interim preliminary slope stability analysis results together with the original analysis results is
presented in Table 4. Figure excerpts of the typical critical slip surface failure paths for each analyzed section are
provided in Appendix B for reference.

Table 4: Interim Preliminary Slope Stability Analysis Results

Minimum Setback Distance from
Surcharge Load Factor of Saf;
Cross- Condition 4 North Property Line (m)
Section | (1.4 m below exiting | As per Original As per Updated | As per Original | As per Updated
ground surface) Analysis’ Interim Analysis** Analysis® Interim Analysis**
100 kPa >15 >15 25 25
A-A
200 kPa >15 >15 40 40
BB 100 kPa >15 >15 30 30
(&-8) 200 kPa >15 >15 55 56
100 kPa - >15 - 30
B2-B2
200 kPa >15 >15 - 55

Notes: * Original analysis as detailed in the Tetra Tech ‘Geo Eval' report.
** The tack of horizontal displacements within the instalied Sis suggest potential peak native soll strengths: however, instrumentation
data is currently limited, and thus analyses were also conducted assuming residual strength (as per ‘Geo Eval’) for the clay unit in the
event future displacements are measured, which alsoresulted in a Factor of Safety >1.5.

40 COMMENTARY

In general, the Milestone No. N#3 four-week monitoring interval resuits and interim preliminary slope stability
analyses suggest the following:

« The Sl monitoring measurement resuits for the four-week interval are comparable to the two-week interval;
accordingly, there is no immediate concern to overall slope stability. The cumulative displacement previously
measured within BH21-12 had not propagated further as it remained at approximately 3 mm.

« The VWP calculated Bbar/r, groundwater pressure parameters are all below a value of 0.1 typically used in
stability analyses for fill (inclusive of the analyses presented herein). The water pressure heads also do not
currently suggest significant elevated porewater conditions within potential native soils at the tip elevation.

Cae e e @TmATEﬂ'I
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» The ESCB appeared to be functioning properly and contained any potential surface water runoff from further
eroding the June 2020 surficial slope failure area over the N43 monitoring interval

« There was no immediate sign of potential slope failure at the existing ground surface as supported by the lack
of visually observed movement along the slope crest or at the mid/toe of slope instrumentation locations (e.g.,
slumping, cracking, seftlements).

« The interim preliminary slope stability analyses incorporated the additional subsurface information collected
during the instrumentation installation program as well as considered the instrument measurements collected
to date. In general, the calculated slope stability factors of safety indicated that the previously designated
setback distances are considered valid at the time of this report’s preparation (refer to Table 4). Note that these
results are preliminary in nature and may not be identical to the ultimate results provided in the M#4 Final
Geolechnical Report deliverable. The setback distances will be further confirmed within the M#4 deliverable as
well as validated through the ongoing regular slope monitoring program intervals. Additiona! analyses would
also be necessary if the instrumentation started displaying adverse conditions.

The above will be further developed following the measurements taken as part of the Milestone No. N#4
three-month monitoring interval.

50 LIMITATIONS OF TECHNICAL MEMO

This report has been prepared for The City of Calgary and their agents. The City of Caigary shall at all times be
entitled to fully use and rely on this report, including all attachments, drawings, and schedules, for the specific
purpose for which the report was prepared, in each case notwithstanding any provision, disclaimer, or waiver in the
report that reliance is not permitted.

The City of Calgary shall at all times be entitled to provide copies of the report to City Council, City of Calgary
regulatory boards, City of Calgary employees, officers, agents, affiliates, advisors, consultants, parties contracting
with The City of Calgary, lenders and assignees and other governmental authorities and reguiatory bodies having
jurisdiction, each of whom shall also be similarly entitled to fully use and rely on the report in the same manner and
to the same extent as The City of Calgary for the specific purpose for which the report was prepared.
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We trust this technical memo meets your present requirements. If you have any questions or comments, please

contact the undersigned.

Respectfully submitted,
Tetra Tech Canada Inc.

2021-08-10
;. 101166

Prepared by:

Kyle Haugrud, P.Eng.
Geotechnical Engineer
Engineering Practice

Direct Line: 403.723.1618
kyle. haugrud@tetratech.com

/biw

Joseph Yonan, Ph.D., P.Eng.
Principal Consultant
Engineering Practice

Direct Line: 403.723.6885
joseph.yonan@tetratech.com

Attachments:  Figure 1 — Instrument Installation Locations
Appendix A — Slope Inclinometer Measurements

Appendix B — Interim Preliminary Slope Stability Analysis Results
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PERMIT TO PRACTICE
TETRA TECH CANADA INC.

RM SIGNATURE:
RMAPEGA D #; _T4722

DATE: August 10 2021

PERMIT NUMBER: P013774

The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)
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FIGURES

Figure 4 instrument Installation Locations
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APPENDIX A

SLOPE INCLINOMETER MEASUREMENTS

TETRA TECH
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APPENDIX B

INTERIM PRELIMINARY SLOPE STABILITY ANALYSIS RESULTS
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Tg| TETRA TECH TECHNICAL MEMO

ISSUED FOR USE. CONFIDENTIAL

To: Malcolm Dort, P.Eng., LEED AP (The City of Calgary) Date: September 15, 2021

From: Kyle Haugrud, P.Eng. Memo No: N#4
Joseph Yonan. Ph.D.. P.Eng. File: 704-ENG.CGEO04110-01

Subject: Regular Siope Monitoring Program
Milestone N#4' Three-Month Interval — August 21, 2021
Redevelopment of Midfield Mobile Home Park
Calgary, Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Stope Inclinometers [SI] and
Vibrating Wire Piezometers [VWP)) and visual observations conducted by Tetra Tech Canada Inc. (Tetra Tech) as
part of the regular slope monitoring program for the Redevelopment of Midfield Mobile Home Park project for The
City of Calgary (The City). The project is located northeast of the 16 Avenue NE and Moncton Road NE intersection
in northeast Calgary, Alberta.

The details of the S| and VWP instaliations as well as updated stability analyses will be provided within the
Milestone No. M#4 Final Geotechnical Report, which was in progress at the time of this technical memo's
preparation.

At the request of The City, an interim preliminary slope stability assessment for the instrumentation section lines
was conducted to verify that the setback distances initially provided still satisfied the required 1.5 factor of safety
based on the supplementary subsurface information and instrumentation monitoring data collected. The results of
the interim preliminary slope stability analyses were provided within the Milestone No. N#3 technical memo
(four-week interval), which considered instrument measurements up to July 5, 2021 {Tetra Tech'). The results of
this regular monitoring interval as they pertain to the interim slope stability analyses is further discussed in
Section 3.0.

This technical memo represents the Milestone No. N#4 deliverable (three-month post-installation interval) as part
of extension five of The City’s Scope and Fee Schedule No. 18-2006-A05-S01-05 dated April 15, 2021. This is the
fourth monitoring interval of the currently proposed six monitoring intervals, with the following remaining: six-month
interval and one-year interval. Table 1 summarizes the monitoring intervals as completed to date. Note that if
instrumentation results suggest adverse conditions, additional monitoring intervals may be required.

' Tetra Tech Canada Inc. 2021. Regular Siope Monitoring Program and Interim Preliminary Siope Stabillty Analysis, Milestone N#3: Four-Week
interval - July 5, 2021, Redevelopment of Midfieid Mobile Home Park, Calgary, Alberta. File No. 704-ENG.CGEQ04110-01, dated
August 10, 2021.

Tetra Tech Canada inc.

Suite 110. 140 Quarry Park Blvd SE
Calgary, AB T2C 3G3 CANADA
Tef 403.203.3355 Fax 403 203 3301
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Table 1: Instrumentation Regular Monitoring Summary

Instrument Sl No. N# No. N#2 No. N#3 No. N#4 No. N#5 No. N#6
Borehole | Initialization | One-Week Two-Week Four-Week | Three-Month Six-Month One-Year
Number Date Date Date Date Date Date** Date**
BH21-12
BH21-13
BH21-14 May 26 2021

ay ,
BH21-15 June 42021 | MR 14 | juy s 2001 | Augestat.
BH21-16
BH21-17 :
. April 20, "
TP-2 D021 oL

—
Notes: * Borehole TP-2 was installed under the direction of Geo-Engineering (M.S.T.) Ltd. on November 26, 1998. Previous displacement data
was not available, and the instrument was re-initialized on April 20, 2021, ** Greyed-out cells represent proposed future monitoring
intervals yet to be completed.

MONITORING AND MEASUREMENT

General

2.0
21

The key objective of the installed instrumentation (Sl and VWP) and visual observations is to sufficiently monitor
slope movement and measure pore pressure responses throughout the Midfield project site's northern slope to
assess its overall slope stability and to provide enough warning/time for potential slope stabilizatiornvmitigation
measures to be employed.

The locations of the installed instrumentation are provided on the attached Figure 1. The following subsections
summarize the monitaring results completed to date.
2.2 Slope Inclinometer Summary

A summary of the horizontal disptacements within the St casings measured to date (N#1 through N#4 three-month)
is provided in Table 2.

Table 2: Slope Inclinometer Movement Summary to Date

Analysis Movement*
St Section / S!
Borehole | " iing | DePth | Depth | Etev. Soil Shear (mm)™ Total (mm)™™
No. Diameter (m) {m) {m) Unit New Cumutative New Cumulative
195 | 10564 | Clay - - 1 5
BH21-12 A/85mm 250 -
35 10724 Fill - - 1 <5
BH21-13 A /85 mm 10.4 - - - - . - .
BH21-14 B1/785 mm 195 - - - - - . R
BH21-1S | B2/85 mm 18.9 - - - - - . .
BH21-16 B2/85mm 116 - - - - - - .
BH21-17 | C1/70 mm 146 - - - - - . .
TP-2 C1/70 mm 159 - - - R R . _

Notes: * -’ indicates no notable movement is apparent at any specific depth. ** Shear movement is considered cbservable harizontal
movement over a discrete plane. ** Total movement is not considered until over 5 mm is observable (considered ‘'noise’ <5 mm).

@mAw
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The Sl casing displacement plots are attached in Appendix A for reference, which present two graphs for each Si
casing location; this is a result of there being two ‘sets’ of grooves that control the orientation of the inclinometer
probe reader. Attempts are made during installation to ensure one set of grooves is properly aligned with the
direction of expected movement (i.e., downslope, typically As-Aisc); however, shifts in the casing’s orientation are
typical prior to the grout completely curing. Therefore, both groove sets are read from the bottom of the Sl casing
to the top and should be reviewed in tandem for a comprehensive representation of the casing condition.
Schematic 1 presents a top view of an Sl casing depicting the genera! groove orientation.

Ao
A
A
Y N
/ § \
Bio ¢ — — ™% 5B,

\\\\ ’ /
\ | ,//
s
A 180

Schematic 1: Sl Casing Groove Orientation

Each S| casing displacement plot displays the Ao direction in degrees relative to directly downslope (clockwise
equalling a positive angle and counter-clockwise equalling a negative angle). These ‘skew’ angle values range from
approximately 2° (BH21-15) to 14° (BH21-17).

As presented in Appendix A, the N#4 (three-month) deflection plots dated August 21, 2021, are comparable to the
previous N#3 (four-week) interval dated July 5, 2021, except for Borehole BH21-12. The deflection previously noted
within Borehole BH21-12 from a depth range of approximately 18.0 m to 21.0 m (approximate El. 1054.9 m to
El. 1057.9 m) had a slight measurable increase in displacement to a total magnitude of approximately 5 mm, which
is equivalent to the considered ‘noise’ threshold (5 mm). However, the displacement is within the Bo-B1so plane
parallel with the slope crest as opposed to perpendicular (i.e., downslope). It is possible this displacement is near
the backfill-native soil interface and a by-product of disturbing the area during the drilling/installation activities or
may also be a potential groundwater drainage path. Additionally, cumuiative displacement has become discernible
at a depth range of approximately 2.5 mto 4.5 m (approximate El. 1073.4 m to El. 1071.4 m) within the fill materials.
Although this displacement is within the ‘noise’ threshold, it should be noted and have increased attention during
future readings. Whether these displacements within Borehole BH21-12 will continue to propagate or not will
become more apparent during the next monitoring N#5 six-month interval.

Borehole BH21-17 also appears to have propagating deflections over the previous few monitoring intervals;
however, this movement is at/directly underying the existing ground surface and is potentially an outcome of not
being entirely rigid following installation and/or tampering from the public given its proximity to a trail. The measured
deflection near the topsoilfill interface (approximatety 0.2 m depth) is still within the ‘noise’ threshold (5 mm).

2.3 Vibrating Wire Piezometer Summary

A summary of the porewater pressure response calculated from the VWP measurements to date (N#1 through N#4
three-month) is provided in Table 3.

@ TETRA TECH
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

B | Anatysis [ vwPTip | vwPTip | Soi Date pasured | pvater | calcutated
No. Section | Depth (m) | Elev. {(m) { Unit Elev. (m) Head (m) Bbar/r,
June 4, 2021 1061.2 h
June 14, 2021 1081.2 06
BH21-12 | A (Crest) 15.2 10607 | Clay
July 5, 2021 1061.3 06
August 21, 2021 1061.2 08 <0.1
June 4, 2021 1054.5 B
June 14, 2021 <1054.5 <0.1
BH21-13 | A (Toe) 9.1 10545 | Clay
July 5, 2021 <1054.5 <0.1 <0.1
August21,2021 | <10545 <0.1
June 4, 2021 1061.8 L
June 14, 2021 1061.8 0.1 .
BH21-14 B 137 1061.7 | Clay <01
(CresY) July 5, 2021 1061.8 0.1 <0.1
August 21, 2021 1061.8 <0.1 <0.1
June 4, 2021 1061.5 | e
BH21-15 82 13.7 10615 cl June 14, 2021 <10615 <0.1 <0.1
- . . a
(Crest) Y T Juy 5 2021 1061 5 <01 <01
August 21, 2021 1061.6 0.1 <01
June 4, 2021 10529 [ 7
June 14, 2021 <1052.9 <0.1 <0.1
BH21-16 | B2 (Toe) 116 10529 | Sand
July 5, 2021 <1052.9 <01 <01
August 21,2021 | <10529 <0.1 <0.1
June 4, 2021 10453 [y Ua AR L
. June 14, 2021 <1045.2 <0.1 <01
BH21-17 | C1 (Mid) 146 10452 | Clay
July 5, 2021 <10452 <0.1 <0.1
August 21, 2021 <1045.2 <01 <0.1

Note: * Water pressure head and Bbark, not calcutated during N#1 (one-week interval); all current (as of August 21, 2021) Bbar/r. calculated
pressures are under 0.1.

All piezometric elevations were comparable to the previous readings and were near or below the VWP tip installation
elevation except for Borehole BH21-12, which still exhibited a water pressure head of approximately 0.6 m. The
resulting calculated Bbarfry groundwater pressure parameters were all still below a value of 0.1 typically used in
stability analyses for fill (based on Tetra Tech’'s experience with similar materials in similar conditions). The water
pressure heads also do not suggest significant elevated porewater conditions within potential native soils at the tip
elevation.

24 Visual Observations

During the collection of the instrumentation data, the slope and general project area (inclusive of the erasion and
sediment control berm [ESCB]) were also visually observed for any potential signs of movement along the existing
ground surface (e.g., slumping, cracking, settlements).
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During the collection of the instrumentation data on August 21, 2021, Tetra Tech observed ponded water within the
ESCB ditches at depths of approximately 0.2 m. Photograph 1 depicts the condition of the ESCB at the time of
Tetra Tech's field visit.

Photograph 1: ESCB Condition on August 21, 2021

{ Overall, the ESCB appeared to be functioning properly and contained any potential surface water runoff from further
| eroding the June 2020 surficial slope failure area over the N#4 monitoring interval.
\

Visual observations of the general project area slope at the existing ground surface presented no indicator of
immediate potential slope movement or failure as supported by the lack of slumping, cracking, or new depressions.
Photograph 2 depicts the condition of the slope crest along the area of the June 2020 surficial slope failure at the
time of Tetra Tech'’s field visit. Note that the observable cracks within the asphalt bike path were present prior to
the instrumentation installation fieldwork program and the cracks have not noticeably increased in size over the
regular monitoring period to date.

5
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3.0 COMMENTARY
In general, the Milestone No. N#4 three-month monitoring interval results suggest the following:

« The S| monitoring measurement resuits for the three-month interval are comparabte to the four-week intervat;
accordingly, there is no immediate concern to overall siope stability. The cumulative displacement previousty
measured within Borehole BH21-12 had a slight increase to an overall approximate movement of 5 mm parallel
to the siope crest direction as well as a further minimal displacement at an approximate average depthof 3.5 m
(<5 mm). Additionally, the measured displacement at the top of Borehole BH21-17 is largely withinfabove the
topsoil material and is likely caused by overland disturbance as opposed to subsurface movements. All
displacements discussed should be further reviewed during the next monitoring interval.

« The VWP calculated Bbar/r, groundwater pressure parameters are all below a value of 0.1 typically used in
stability analyses for fill (inclusive of the analyses presented herein). The water pressure heads also do not
currently suggest significant elevated porewater conditions within potential native soils at the tip elevation.

« The instrumentation monitoring results over the N#4 (three-month) interval do not canstitute an update to the
interim slope stability analyses provided within the N#3 (four-week) interval deliverable; accordingly, the
provided setbacks should still be considered valid.

« The ESCB appeared to be functioning properly and contained any potential surface water runoff from further
eroding the June 2020 surficial slope failure area over the N#4 monitoring interval.

« There was no immediate sign of potential slope failure at the existing ground surface as supported by the lack
of visually observed movement along the slope crest or at the midfoe of slope instrumentation locations (e.g.,
slumping, cracking, settlements).

The above will be further developed following the measurements taken as part of the Milestone No. N#5 six-month
monitoring interval.

4.0 LIMITATIONS OF TECHNICAL MEMO

This report has been prepared for The City of Calgary and their agents. The City of Calgary shall at all times be
entitied to fully use and rely on this report, including all attachments, drawings, and schedules, for the specific
purpose for which the report was prepared, in each case notwithstanding any provision, disclaimer, or waiver in the
report that reliance is not permitted.

The City of Calgary shall at all times be entitied to provide copies of the report to City Council, City of Calgary
regulatory boards, City of Calgary employees, officers, agents, affiliates, advisors, consultants, parties contracting
with The City of Calgary, lenders and assignees and other governmental authorities and regulatory bodies having
jurisdiction, each of whom shall also be simiiarly entitled to fully use and rely on the report in the same manner and
to the same extent as The City of Calgary for the specific purpose for which the report was prepared.
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We trust this technical memo meets your present requirements. If you have any questions or comments, please

contact the undersigned.

Respectfully submitted,
Tetra Tech Canada Inc.

| ..2021-09-%6
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Prepared by:
Kyle Haugrud, P.Eng.
Geotechnical Engineer
Engineering Practice

Direct Line: 403.723.1618
kyle.haugrud@tetratech.com

/mh

Attachments;  Figure 1 — Instrument Installation Locations

Reviewed by:

Joseph Yonan, Ph.D., P.Eng.
Principal Consultant
Engineering Practice

Direct Line: 403.723.6885
joseph.yonan@tetratech.com

Appendix A — Stope Inclinometer Measurements

PERMIT TO PRACTICE
TETRA TECH CANADA INC.

RM SIGNATURE:

RM APEGA ID #: 74722

DATE: Septemnber 16 2021

PERMIT NUMBER: P013774

The Association of Professional Engineers and
Geoscientists of Alberta (APEGA)
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FIGURES

Figure 1 Instrument Installation Locations
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APPENDIX A

SLOPE INCLINOMETER MEASUREMENTS
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ISSUED FOR USE: CONFIDENTIAL

To: Maicolm Dort, P.Eng., LEED AP (The City of Calgary) Date: December 6, 2021

From: Kyle Haugrud, P.Eng. Memo No: N#5
Joseph Yonan PnD., P.Eng. File: 704-ENG.CGEO04110-01

Subject:  Regular Slope Monitoring Program
Milestone N#5. Six-Month Interval —~ November 22, 2021
Redevelopment of Midfield Mobile Home Park
Calgary, Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers [Si] and
Vibrating Wire Piezometers [VWPY]) and visual observations conducted by Tetra Tech Canada Inc. (Tetra Tech) as
part of the regular slope monitoring pragram for the Redevelopment of Midfield Mobile Home Park project for The
City of Calgary (The City). The project is located northeast of the 16 Avenue NE and Moncton Road NE intersection
in northeast Calgary, Alberta.

The details of the SI and VWP installations as well as updated stability analyses will be provided within the
Milestone No. M#4 Final Geotechnical Report, which was in progress at the time of this technical mema's
preparation with the intent of incorporating these regular monitoring results into the analyses.

At the request of The City, an interim preliminary siope stability assessment for the instrumentation section lines
was conducted to verify that the setback distances initially provided still satisfied the required 1.5 factor of safety
based on the supplementary subsurface information and instrumentation monitoring data collected. The results of
the interim preliminary slope stability analyses were provided within the Milestone No. N#3 technical memo
(four-week interval), which considered instrument measurements up to July 5, 2021 (Tetra Tech'). The resuilts of
this regular monitoring interval as they pertain to the interim slope stability analyses is further discussed in
Section 3.0.

This technical memo represents the Milestone No. N#5 deliverable (six-month post-installation interval) as part of
extension five of The City’s Scope and Fee Schedule No. 18-2006-A05-501-05 dated April 15, 2021. This is the
fith monitoring interval of the currently proposed six monitoring intervals, with one interval remaining at the one-year
mark. Table 1 summarizes the monitoring intervals as completed to date. Note that if instrumentation resutts suggest
adverse conditions, additional monitoring intervals may be required.

' Tetra Tech Canada inc. 2021. Regular Slope Monitoring Program and Interim Preliminery Siope Stability Analysis, Milestone N#t3: Four-Wesek
interval — July 5, 2021, Redevelopment of Midfield Mobile Home Park, Calgary, Alberta. File No.704-ENG.CGEO04110-01, dated
August 10, 2021.

Tetra Tech Canada Inc.

Suite 110. 140 Quarry Park Bivd SE
Calgary. AB T2C 3G3 CANADA
Tel 403.203.3355 Fax 403.203.3301
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Table 1: Instrumentation Regular Monitoring Summary

Instrument S| No. N#1 No. N#2 No. N#3 No. N#4 No. N#S No. N#6
Borehole | Initialization | One-Week Two-Week Four-Week | Three-Month Six-Month One-Year
Number Date Date Date Date Date Date Date**
BH21-12
BH21-13
BH21-14
B8H21-15 May 26, 2021 June 14 August 21 November

N June 4, 2021 ' July 5, 2021 ‘
Br2116 2021 2021 22,2021
BH21.17
. April 20,
TP-2 2021

Notes: * Borehdle TP-2 was installed under the direction of Geo-Engineenng (M. S.T.) Ltd. on November 26, 1998, Previous displacement data
was not available, and the instrument was re-initialized on Apnl 20, 2021
** Greyed-out cells represent proposed future monitoring intervals yet to be compieted

MONITORING AND MEASUREMENT

General

2.0
21

The key objective of the installed instrumentation (Sl and VWP) and visual observations is to sufficiently monitor
any slope movements and/or adverse pore pressure responses throughout the Midfield project site’s northern slope
These results are utilized to assess the overall slope stability and act as precursors to potertial slope failures that
may be preventively stabilized/mitigated

The locations of the installed instrumentation are provided on the attached Figure 1 The following subsections
summarize the monitoring results completed to date.
2.2 Slope Inclinometer Summary

A summary of the horizontal displacements within the Si casings measured to date (N#1 through N#5 six-month) is
provided in Table 2

Table 2: Slope Inclinometer Movement Summary to Date

Analysis Movement*
St Section / SI
Bo::ole Casing D(er:;h Depth Elev. Soil Shear (mm)™ Total (mm)*™
: Diameter (m) (m) Unit New Cumulative New Cumulative
35 10724 Filt - - 2 5
BH21-12 A /85 mm 250
195 1056.4 Clay - - 0 5
BH21-13 A/85mm 10 4 - - - R R -
BH21-14 B1/85mm 195 - - - - R .
BH21-15 B2 /85 mm 18.9 - - - R - . .
BH21-16 B2 /85 mm 116 - - - - . . .
BH21-17 | C1/70 mm 146 20 10579 Fill - - 1 <5
TP-2 C1/70 mm 159 B - - . . R .

Notes *'-'indicates no notable movement ts apparent at any specitic depth. ™" Shear movement is considered observable horizontal
movement over a discrete plane. *** Total movement is not considered until over 5 mm is observable (considered noise” <5 mm)

]

@ TETRA TECH



REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK — MILESTONE NS REGULAR MONITORING SIX MONTH INTERVAL
704-ENG CGEO04110-01 | DECEMBER 2021 | ISSUED FOR USE" CONFIDENTIAL

The Sl casing displacement plots are attached in Appendix A for reference, which present two graphs for each Sl
casing location; this is a result of there being two ‘sets’ of grooves that control the arientation of the inclinometer
probe reader. Attempts are made during installation to ensure one set of grooves is properly aligned with the
direction of expected movement (i.e., downslope, typically designated Ac-A1so); however, shifts in the casing's
orientation are typical prior to the grout completely curing. Accordingly, both groove sets are read from the bottom
of the Sl casing to the top and should be reviewed in tandem for a comprehensive representation of the casing
condition. Schematic 1 presents a fop view of an S| casing depicting the general groove orientation.

AIUD

Schematic 1: Sl Casing Groove Orientation

Each Sl casing displacement plot in Appendix A displays the Ao direction in degrees relative to directly downslope
(clockwise equalling a positive angle and counter-clockwise equalling a negative angle). These 'skew’ angle values
range from approximately 2° (BH21-15) to 14° (BH21-17).

When comparing the N#5 (six-month) deflection plots dated November 22, 2021, to the previous N#4 (three-month)
interval dated August 21, 2021, the following can be distinguished related to measured displacements:

« Barehole BH21-12 from a depth range of approximately 2.5 m to 4.5 m (approximate EI. 1073.4 m to
El. 1071.4 m) within fill materials had an approximate 2 mm of new movement for a cumulative total of roughly
5 mm. Over a six-month period, this amount of displacement is minor; however, this area should continue to be
observed closely during future manitoring intervals in the event the rate of movement begins to increase.

* Borehole BH21-12 from a depth range of approximately 18.0 m to 21.0 m (approximate El. 1057.9 m to
El. 1054.9 m) within native clay had no discernable additional displacement and remained at roughly 5 mm total
(within Bo-B1so plane). This gives credence to the possibility of the displacement occurring near the
backfill-native interface because of installation disturbance and/or groundwater drainage (as there has been
minimal precipitation after the previous monitoring interval). This displacement area should be further assessed
during the next monitoring interval scheduled during the spring rainy season (end of May/early June 2022).

» Borehole BH12-17 from a depth range of approximately 1.0 m to 2.0 m (approximate El. 1068.9 m to
El. 1057.9 m) within fill materials had a slight observable increase in displacement for a total of roughly 2 mm.
Given the large variance of measured deflection in the opposite direction at the existing ground surface
(-11 mm), it is still suggested this is an outcome of the protective casing not being entirely rigid following
installation and/or tampering from the public.
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= All other borehole locations and depths had no additional discernable horizontal displacements over the
three-month period from N#4 to N#5.

23 Vibrating Wire Piezometer Summary

A summary of the porewater pressure response calculated from the VWP measurements to date (N&#1 through N#5
six-month) is provided in Table 3. Note that additional pore pressure readings were obtained between N#4 and N#5
on October 19, 2021, during Tetra Tech's site visit to bail water from the top of the Si casings to avoid blockage
from freezing.

Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

VWP wweTp | VWP Measured | Water
Borehole ‘;Z?:'tyi::f Deptﬂp ETIIe':I 3:::: Date Piezometric | Pressure C;I;::rlzte;d
No. (m) (m)' Elev. (m) Head (m) u
June 4, 2021 1061.2
June 14, 2021 1061.2
BH21-12 A 152 | 10607 | Clay July 5, 2021 10613
(Crest) August 21, 2021 1061.2
October 19, 2021 1061.2
November 22, 2021 1061.2
June 4, 2021 1054.5
June 14, 2024 <1054.5
BH21-13 A 9.1 10545 | Clay July 5. 2021 <10343
(Toe) August 21, 2021 <1054.5
October 19, 2021 <1054.5
November 22, 2021 <1054.5
June 4, 2021 1061.8
June 14, 2021 1061.8
BH21-14 B1 137 | 1081.7 | Clay July 3, 2021 10678
(Crest) August 21, 2021 1061.8
October 19, 2021 1061.8
November 22, 2021 1061.8 .
June 4, 2021 1061.5 R
June 14, 2021 <10615 <0.1 <01
82 July 5, 2021 1061.5 <0.1 <0.1
BH21-15 13.7 10615 | Clay
(Crest) August 21, 2024 1061.6 0.1 <0.1
October 19, 2021 <1061.5 <0.1 <0.1
November 22, 2021 <1061.5 <0.1 <0.1
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

VWP
VWP VWP Tip - ; Measured Water
Borehole g"ez'::i: Depth ETIeF\,/ S:": Date Piezometric | Pressure c;‘;:r"a:fd
No. {m) (m)' Elev. {(m) Head (m) Y
June 4, 2021 10529
June 14, 2021 <10529
B2 July 5, 2021 <10562.9
BH21-16 116 1052.9 Sand
(Toe) August 21, 2021 <1052.9
October 19, 2021 1052.9
November 22, 2021 <10529
June 4, 2021 10453 | auiian R
June 14, 2021 <1045.2 <01 <0.1
C1 July 5, 2021 <10452 <0.1 <0.1
BH21-17 ; 14.6 1045.2 Clay
(Mid) August 21, 2021 <10452 <0.1 <0.1
October 19, 2021 <1045.2 <01 <0.1
November 22, 2021 <1045.2 <0.1 <0.1

Note: * Water pressure head and Bbarf, not calculated during N#1 (one-week interval); all current (as of November 22, 2021) Bbar/r, calculated
pressures are under 0.1.

All piezometric elevations were comparable to the previous readings and were near or below the VWP tip instaliation
elevation except for Borehole BH21-12, which still exhibited a water pressure head of approximately 0.5 m. The
resulting calculated Bbar/ry groundwater pressure parameters were all still below a vafue of 0.1 typically used in
slope stability anailyses for fill (based on Tetra Tech's experience with similar materials in similar conditions). The
water pressure heads also do not suggest significant elevated porewater conditions within potential native soils at
the tip elevation.

24 Visual Observations

During the collection of the instrumentation data, the slope and general project area were also visually observed for
any potential signs of movement along the existing ground surface (e.g., slumping, cracking, settlements).

During the collection of the instrumentation data on November 22, 2021, Tetra Tech cbserved no ponded water
within the Erosion and Sediment Control Berm (ESCB) as well as an excavation (within a red fenced area) and
material stockpiles directly south of the ESCB on the west side of the project site. Given temperatures now typically
reach below 2ero, it is understood backfilling of the project site is on hold until the spring; ascordingly, the existing
excavation and stockpiles are assumed to remain over winter. Photograph 1 depicts the condition described above
at the time of Tetra Tech’s field visit.
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Photograph 1: General Site Condition on November 22, 2021

Overall, the material stockpiles are at an offset from the slope crest such that the surcharge weight is not expected
to adversely affect its stability. Additionally, there are no constraints associated with the open excavation in relation
to the stability of the slope at this time.

Visual observations of the general project area slope at the existing ground surface presented no indicator of
immediate potential slope movement or failure as supported by the lack of slumping, cracking, or new depressions.
Photograph 2 depicts the condition of the crest between the June 2020 surficial slope failure and Borehole BH21-12,
where displacement has been observed near the existing ground surface (depth of approximately 3.5 m). Note that
the depicted cracks within the asphalt bike path were present prior to instrumentation installation and have not
noticeably increased in size over the regular monitoring periods to date; however, the cracks substantiate the
measured shallow displacement in the nearby instrument.

8
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3.0 COMMENTARY

in general, the Milestone No. N&5 six-month monitoring interval results suggest the following:

= The S| monitoring measurement results for the six-month interval are comparable to the previous three-morth
interval; accordingly, there is no immediate concern to overall slope stability. The cumulative displacement
previously measured within Borehole BH21-12 at the shallow depth of approximately 3.5 m had a slight increase
to an overall approximate movement of 5 mm. The deeper displacement within Borehole BH21-12 at
approximately 19.5 m had no measurable increase from the previous reading and remained at a cumulative
total of approximately 5 mm. Additionally, the shallow measured displacement at Borehole BH21-17 had a slight
increase, though is still considered to have been caused by overland disturbance given the variance of
movement at the ground surface. All displacements discussed should be further reviewed during the next
monitoring interval.

« The VWP calcuiated Bbar/r, groundwater pressure parameters are all below a value of 0.1 typically used in
stabifity analyses for fill. The water pressure heads also do not currently suggest significant elevated porewater
conditions within potential native soils at the tip elevation.

« Overall, the instrumentation monitaring results for the N#5 (six-month) interval do not constitute an update to
the interim slope stability analyses provided within the N#3 (four-week) interval deliverable; accordingly, the
provided setbacks should still be considered valid.

« There was no sign of immediate potential slope failure as supported by the lack of measured displacement
within the Sis as well as the absence of visually observable slumping, cracking, and/or settlements at the
existing ground surface.

The above will be reassessed following the measurements taken as part of the Milestone No. N#6 one-year
monitoring interval.

4.0 LIMITATIONS OF TECHNICAL MEMO

This report has been prepared for The City of Calgary and their agents. The City of Calgary shall at all times be
entitied to fully use and rely on this report, including all attachments, drawings, and schedules, for the specific
purpose for which the report was prepared, in each case notwithstanding any provision, disclaimer, or waiver in the
report that reliance is not permitted.

The City of Calgary shall at all times be erntitied to provide copies of the report to City Council, City of Calgary
regulatory boards, City of Caigary employees, officers, agents, affiliates, advisors, consultants, parties contracting
with The City of Caigary, lenders and assignees and other governmental authorities and regulatory bodies having
jurisdiction, each of whom shall also be similarly entitled to fully use and rely on the report in the same manner and
to the same extent as The City of Calgary for the specific purpose for which the report was prepared.
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50 CLOSURE

We trust this technical memo meets your present requirements. If you have any questions or comments, please

contact the undersigned.

Respectfully submitted,
Tetra Tech Canada Inc.

2021-12-08

TPy "14\1“,“:

Prepared by:

Kyle Haugrud, P.Eng.
Geotechnical Engineer
Engineering Practice
Direct Line: 403.723.1618

kyle.haugrud @tetratech.com

/mh

Reviewed by:

Joseph Yonan, Ph.D., P.Eng

Principal Consultant
Engineering Practice

Direct Line: 403.723.6885
joseph.yonan@tetratech.com

Attachments:  Figure 1 — Instrument Instaliation Lacations
Appendix A — Slope Inclinometer Measurements

PERMIT TO PRACTICE
TETRA TECH CANADA INC.

RM SIGNATURE:

AMAPEGA ID #: _T4722

DATE: December 6 2021

PERMIT NUMBER: P013774

The Assaciation of Professional Engineers and
Geoscientists of Alberta (APEGA)

@ TETRA TECH
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FIGURES

Figure 1 "

instrument Installation Locations
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APPENDIX A

SLOPE INCLINOMETER MEASUREMENTS
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To: Malcolm Dort, P.Eng.. LEED AP (The City of Caigary) Date: March 9, 2022

From: Kyle Haugrud, P.Eng. Memo No: NHE
Joseph Yonan. Ph.D.. P.Eng. File: 704-ENG.CGEO04110-01

Subject: Regular Slope Monitoring Program
Milestone N&6 Nine-Month Interval — February 25, 2022
Redevelopment of Midfield Mobile Home Park
Calgary, Alberta

1.0 INTRODUCTION

This technical memo summarizes the results of the instrumentation measurements (Stope Inclinometers [S1] and
Vibrating Wire Piezometers [VWP]) and site visual observations conducted by Tetra Tech Canada Inc. (Tetra Tech)
as part of the regular slope monitoring program for the Redevelopment of Midfield Mobile Home Park project for
The City of Calgary (The City). The project is located northeast of the 16 Avenue NE and Moncton Road NE
intersection in northeast Calgary, Alberta.

The details of the Sl and VWP installations as well as updated slope stability analyses will be provided within the
Milestone No. M#4 Final Geotechnical Report, which was in progress at the time of this technical memo's
preparation with the intent of incorporating these regular monitoring results into the siope stability analyses.

At the request of The City, an interim preliminary slope stability assessment for the instrumentation section lines
was conducted to verify that the setback distances initially provided still satisfied the required 1.5 factor of safety
based on the supplementary subsurface information and instrumentation monitoring data collected to that point.
The results of the interim preliminary slope stability analyses were provided within the Milestone No. N#3 technical
memo (four-week interval), which considered instrument measurements up to July 5, 2021 (Tetra Tech'). The
results of this regular monitoring interval as they pertain to the interim slope stability analyses is further discussed
in Section 3.0.

This technical memo represents the Milestone No. N#6 deliverable (nine-month post-installation interval) as part of
the fifth (5) extension of The City's Scope and Fee Schedule No. 18-2006-A05-S01-05 dated April 15, 2021. Note
that this milestone was originally planned as a twelve-month post-instaliation interval, however, given funding
restrictions resulting in an accelerated construction schedule, the geotechnical detailed design for any slope stability
mitigation measures is required mid-July 2022. To meet this deadfine, the Milestone No. N#6 interval was brought
forward to provide an up-to-date representation of the existing conditions for use in the development of the
geotechnical detailed design. An additional monitoring interval (Milestone No. N#7) was being incorporated into the
eighth (8) extension (Fee Schedule No. 18-2006-A05-S01-08), which was being deveioped at the time of this
technical memo’s preparation. Confirmation to conduct the Milestone No. N#6 at nine months post-installation
(instead of twelve months) was received from The City via email correspondence dated February 9, 2022 (Dort?).
The tweive-month interval (now Milestone No. N#7) scheduled for the beginning of June 2022 will act as a final
review prior to construction in mid-August.

' Tetra Tech Canada inc. 2021. Regular Siope Monitoring Program and interim Preliminary Slope Stability Analysis, Milestone N#3: Four-Week
interval — July 5 2021, Redewelopment of Midfield Mobile Home Park, Calgary, Alberta. File No.704-ENG.CGEO04110-01. dated
August 10, 2021.

2 Dort, Malcoim. Email to Kyle Haugrud. Subject ‘RE: Midfield — DRAFT Supplemental Scape & Fee Sched #8 — Clarifications'. Februery 9, 2022.

Tetra Tech Canada inc.

Suite 110 140 Quarry Park Blvd SE
Calgary, AB T2C 3G3 CANADA
Tel 403.203.3355 Fax 403.203 3301
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Table 1 summarizes the monitoring intervals as completed to date. Note that if instrumentation results suggest
adverse conditions, additional monitoring intervals may be required.

Table 1: Instrumentation Regular Monitoring Summary

. N#4 . . .
Slinitialize | NO-NFt | No.N&2 | No.N& NT':\r:e N%i:f‘s N:n::s Toehe.
ID One-Week | Two-Week | Four-Week
Date Date Date Date Month Month Month
Date Date Date**
BH21-12
BH21-13
BH21-14 May 26,
BH21-15 2021 June 4, June 14, July 5, August 21, | November | February
2021 2021 2021 2021 22, 2021 25, 2022
BH21-16
BH21-17
. April 20,
P2 2021 e

was not available, and the instrument wes re-initialized on April 20, 2021,
** Additional monitoring interval included at nine-month post-installation at the request of The City.
“** Greyed-out cells represent proposed future monitoring intervals yet to be completed.

2.0
2.1

MONITORING AND MEASUREMENT

General

Nates: * Borehole TP-2 was Installed under the direction of Geo-Engineering (M.S.T.) Ltd. on November 26, 1998. Previous displacement data

The key objective of the installed instrumentation (Sl and VWP) and site visual ebservations is to sufficiently monitor
any slope movements and/or adverse pore pressure responses throughout the Midfield project site’s northern slope.
These results are utilized to assess the overall slope stability and act as precursors to potential slope failures that
may be preventatively stabilized/mitigated.

The locations of the installed instrumentation are provided on the attached Figure 1. The following subsections
summarize the monitoring results completed to date.

2.2 Slope Inclinometer Summary

A summary of the horizontal displacements within the S| casings measured to date (N#1 through N#6) is provided
in Table 2.
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Table 2: Slope inclinometer Movement Summary to Date

Analysis Movement*
Sl Section/ S|
Borehole Casing Depth | pepth | Elev. Soil Shear (mm)™ Total (mm)™
No. Diameter (m) (m) (m) Unit New | Cumuiative New Cumulative
35 1072.4 Fill - - ) 5

142 | Ar 25.0
BH2 AT85 mm 195 | 10564 | Clay - B 0 5

BH21-13 A/85mm 10.4 - - - - - - -
BH21-14 | B1/85mm 19.5 - - - - - - -
BH21-15 | B2/85mm | 18.9 - - - - - - R
BH21-16 | B2/85mm | 11.6 - - - - - - R
BH21-17 | C1/70mm | 146 20 1057.9 Fill - - 0 <5

TP-2 C1/70 mm 15.9 - - - - - - -

Notes: * '~ indicates no notable movement is apparent at any depth. ‘New’ indicates discernable change from previous monitoring intervat.
** Shear movement Is considered observable horizontal movement over a discrete plane.
*** Total movement is not considered until over S mm is observable (considered ‘noise’ <5 mm).

The SI casing displacement plots are attached in Appendix A for reference, which present two graphs for each Si
casing location; this is a result of there being two ‘sets’ of grooves that control the orientation of the inclinometer
probe reader. Attempts are made during installation to ensure one set of grooves is properly aligned with the
direction of expected movement (i.e., downslope, typically designated Ac-Aseo); however, shifts in the casing's
orientation are typical prior to grout curing. Accordingly, both groove sets are read from the bottom of the Sl casing
to the top and should be reviewed in tandem for a comprehensive representation of the casing condition.
Schematic 1 presents a top view of an Sl casing depicting the general groove orientation.

AIW

Schematic 1: Sl Casing Groove Orientation

Each Sl casing displacement plot in Appendix A displays the Ao direction in degrees relative to downslope or
perpendicular to the slope crest (clockwise equalling a positive angle and counter-clockwise equalling a negative
angle). These ‘skew' angle values range from approximately 2° (BH21-15) to 14° (BH21-17).

When comparing the N#6 (nine-month) deflection plots dated February 25, 2022, to the previous N#5 (six-month)
interval dated November 22, 2021, the following can be distinguished related to measured displacements:
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Borehole BH21-12 previous movements from depth intervals of approximately 2.5 mto 45 m (El. 1073.4 mto
El. 1071.4 m) within fill materials and approximately 18.0 m to 21.0 m (El. 1057.9 m to El. 1054.9 m) within
native clay had no new discernable displacements and both remained at approximately 5 mm total. These
displacement areas should be further assessed during the next monitoring interval scheduled during the spring
rainy season (end of May/early June 2022).

Borehole BH12-17 previous movement from a depth range of approximately 1.0 mto 2.0 m (El. 1058.9 mto
El. 1057.9 m) within fill materials had no new discernable displacement and remained at a total of approximatety
2 mm. The large variance of measured deflection in the Ao-A1ee direction at the existing ground surface slightly
decreased from approximately -11 mm to -9 mm; accordingly, it is still suggested this movement is an outcome
of the protective casing not being completely rigid during grout curing and/or tampering from public.

All other borehole locations and depths had no discernable horizontal displacements over the three-month
period from N#S to N#6.

23 Vibrating Wire Piezometer Summary

A summary of the porewater pressure response caiculated from the VWP measurements to date (N&#1 through N#6)

is

provided in Table 3.

Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

VWP
B:rg:ﬂe A;r:lty::s vge‘:)zl':p E.‘I.Iel:/ 3::: Date P';lez::::gc P‘::::Jrre c;':: rllar:?d
No. (m) (m) Elev.(m) | Head (m)
June 4, 2021 1061.2
June 14, 2021 1061.2 06 <01
July §, 2021 1061.3 0.6 <01
BH2112 | (o r‘:st) 152 | 10607 | Clay | August21, 2021 10612 0.6 <01
October 19, 2021 1061.2 0.5 <01
November 22, 2021 1061.2 0.5 <0.1
February 25, 2022 1061.1 .5 <0.1
June 4, 2021 10545  ppeemniuakiin)
June 14, 2021 <1054.5 <0.1 <0.1
July 5, 2021 <1054.5 <0.1 <0.1
BH21-13 (Tge) 9.1 10545 | Clay August 21, 2021 <1054.5 <0.1 <0.1
October 19, 2021 <1054.5 <0.1 <0.1
November 22, 2021 <1054.5 <0.1 <0.1
February 25, 2022 <1054.5 <0.1 <0.1
4

B I R LA AN S SO S ]
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date

VWP
sorenele [ Anarss | TLoP | Te | Sl | by | pleromenc | pressure | Coculsts
No. (m) (m). Elev. (m) Head (m) Y
June 4, 2021 1061.8 i :
June 14, 2021 1061.8 0.1 <0.1
July 5, 2021 1061.8 0.1 <0.1
BH21-14 (C?;st) 13.7 1061.7 Clay August 21, 2021 1061.8 <0.1 <0.1
October 19, 2021 1061.8 01 <0.1
November 22, 2021 1061.8 0.1 <0.1
February 25, 2022 1061.8 <0.1 <0.1
June 4, 2021 1061.56 i L )
June 14, 2021 <1061.5 <0.1 <01
July 5, 2021 <1061.5 <0.1 <0.1
BH21-15 (C?ezst) 13.7 1061.5 Clay August 21, 2021 1061.6 0.1 <0.1
October 19, 2021 <10615 <0.1 <0.1
November 22, 2021 <1061.5 <0.1 <0.1
February 25, 2022 1061.5
June 4, 2021 1052.9 LT e :
June 14, 2021 <1052.9 <01 <0.1
July 5, 2021 <1052.8 <01 <0.1
BH21-16 (T'i) 116 | 10529 | Sand | August21, 2021 <10529 <01 <0.1
October 19, 2021 1052.9 <0.1 <0.1
November 22, 2021 <1052.9 <0.1 <0.1
February 25, 2022 <10529 <0.1 <0.1
June 4, 2021 1045.3 3
June 14, 2021 1045.2
July 5, 2021 <1045.2 <0.1 <0.1
BH21-17 (Mci:,) 146 | 10452 | Clay | August21, 2021 <10452 <04 <01
October 19, 2021 <1045.2 <0.1 <0.1
November 22, 2021 <10452 <0.1 <0.1
February 25, 2022 1045.3 <0.1 <01

Note: * Water pressure head and Bbark, not calculated during N#1 (one-week interval), all current (as of February 25, 2022) Bbar#, calculated
pressures are under 0.1.

All piezometric elevations were comparable to the previous readings and were near or below the VWP tip installation
elevation except for Borehole BH21-12, which remained at a water pressure head of approximately 0.5 mto 0.6 m.
The resuiting calculated Bbar/r, groundwater pressure parameters were all still below a value of 0.1, typically used
in slope stability analyses for fill (based on Tetra Tech's experience with similar materials in similar conditions). The
water pressure heads also do not suggest significant elevated porewater conditions within potential native soils at
the tip elevation.
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24 Visual Observations

During the collection of the instrumentation data, the slope and general project area were also visually observed for
any potential signs of new movement along the existing ground surface (e g, slumping, cracking. settlements)

Note that during the coliection of the instrumentation data on February 25, 2022, snow coverage limited effective
visual observations at the existing ground surface.

In general. the site conditions inclusive of the Erosion and Sediment Control Berm (ESCB) as well as the existing
open excavation and material stockpiles directly south of the ESCB on the west side of the project site appeared
unchanged from the previous monitoring interval. It is understood that backfilling of the project site is on hold until
the spring. Photograph 1 depicts the general site condition around the ESCRB at the time of Tetra Tech's field visit.

R gy - R
:r"::i: ERCE Jat BN :

Photograph 1: General Site Condition on February 25, 2022

Visual observations of the general project area slope at the existing ground surface, though limited given snow
coverage, presented no indicator of immediate potertial slope movement or failure (1.e., no visual slumping,
cracking, or new depressions)

Although the primary objective of the visual observations is to highlight areas of potential new or increasing
displacements (thereby generally excluding commentary on now stable known slumps), previously existing tension
cracking/slumping situated directly west of the 1998 slope failure toe berm area was identified by The City as a
concern. Photograph 2 depicts the area of concern as communicated by The City via email (Dort?).

¥ Dort, Malcoim. Emaii to Kyle Haugrud Subject 'FW: Midfield Heights Geotechnical Reports’. February 15. 2022

6
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Photograph 2: Existing Siump Identified by The City as Viewed February 25, 2022

The area depicted above was first observed and documented by Tetra Tech during the site reconnaissance
conducted on April 24, 2019, as part of the preliminary geotechnical evaluation (Tetra Tech?). Photograph 3 is an
excerpt from the preliminary evaluation report depicting this area of cancern. Although the entire extent of this
existing slump was not precisely portrayed by a ‘Tension Cracks/Slumping’ icon on 'Figure 3' within the same
document, the intention has always been to review this area along with all other previously identified historical
slumps during execution of the slope stabilization measure geotechnical detailed design.
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Photograph 3: Existing Slump Identified by The City as Viewed April 24, 2019

* Tetra Tech Canada Inc 2020. Prefiminary Geotechnicai Evaluation and Siope Stabilty Assessment (Revision 1), Redevelopment of Midfieid
Mobie Home Park. Former RCMP Froperty. and EMS Station #4. Moncton Road NE and 16 Avenue NE. Caigary. Alberia File

No 704-ENG CGEQ03639-01 dated February 7 2020
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