
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 

ALL ON PLAN 2o// O(JJO'S-
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 -1L_ day of rdHt.vw1 I 2021_. 

THE CITY OF CALGARY 

By its ~~at behalf 

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



"AFFIDAVIT IN SUPPORT OF CAVEAT 

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

SWORN BEFORE ME at the City of ) 
Calga!)', in the Province of Alberta, A ) 
this -12 day of lib r~~ , 202=r_. ) 

) 
) Jennifer Ndirangu 

~Al~ ) 

Legal Services (,J:rnuar-y 2023) 
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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 
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This Agreement dated on the '::t:>~ day of ..... Ja ........... o ...... va_a_1------' 201:.:L SCHEDULE "A" 
TO CAVEAT 

BETWEEN: 

RECITALS: 

THE CITY OF CALGARY. having corporate offices 
and carrying on business in the City of Calgary, in 
the Province of Alberta 

- and -

THE CITY OF CALGARY, a municipal corporation 
carrying on business in and pursuant to the Province 
of Alberta 

DEVELOPMENT AND GEOTECHNICAL COVENANT 
(SETBACKS) 

("the Granter") 

("the City") 

WHEREAS the Granter 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 582021-0144, 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, RS.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 CONSIOERA TION of the approval of subdivision S82021-0144, the mutual covenants 
contained herein, the payment of Ten Dollars ($10.00) from the City to the Granter and such other 
valuable consideration, the receipt and sufficiency of which is hereby acknowledged, the parties 
hereby agree as follows: 

1. that the Granter 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 
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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") 

2. 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 Moncion Road NE and 16 Avenue NE Calgary, Alberta and Report 3: 2023 Jan 27 -
Tetra Tech - Milestone No. 0#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 Granter 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. 

3. The Granter 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 lL{t rui:I. . The Granter 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. 

4. The covenants set out herein are enforceable against the Granter 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. 

5. 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 Granter 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. 

6. 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. 

7. 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: 
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To the Granter: 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: 

With a copy to: 

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

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. 

APPROVED AS TO CONTENT INITIALS 
REAL ESTATE & DEVELOPMENT 

SERVICES 

She~ S\.-\ i r"Oe \'... ~ 
APPROVED AS TO FORM INITIALS 

BY LAW, LEGAL SERVICES 

Jennifer Ndirangu 
~ 

APPROVED AS TO CONTENT INITIALS THE CITY OF CALGARY 

Bus. Unit: Development 
Engineering 

(_)f 
Name: ;'J:\, fl,\ 1-c:,(,~ ii'~' e 

! 

APPROVED AS TO FORM INITIALS 
BY LAW, LEGAL SERVtCES Per~ </J/'l ClvV ?--._ _ _,. 

Name: Jennifer Ndirangu 

~ File. f1 r>q~ c£ 
City Clerk FEB 0 1 2024 

Katarzyna Martin 
Cr!'{ C1erk 
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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 1s subject to the terms and conditions of the Master Consulting Terms and 
Cond1bons 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. d1scla1mer, or waiver in the report that reliance is not permitted 

The Crty 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 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 Inc. should be notified and 
given the opportunity to review the current recommendations 1n light of new findings. Recommendations presented herein may 
not be valid if an adeqJate 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 1s 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 (M MHP), 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 Calgary (The City) will proceed 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-AOS-501, 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 II Environmental Site Assessment (ESA) by Tetra Tech, herein 
referred to as the '2019 Phase 11 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. 

2.0 PROJECT DETAILS 

The project site is located northeast of the 16 Avenue NE and Moncion 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 Moncton 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 also 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 
controlled manner (compacted andlor 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 1998 
and 2006, respectively. The 1998 slope failure occurred near the middle 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 II 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 Midfield 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 borehole 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 m and 15. O 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 precipitation/infiltration. 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-slope berm was 
constructed as per the recommendations provided in the 1999 Slope Stability Evaluation. 
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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 entitled 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/silt. 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 precipitation/infiltration. Several 
recommendations were presented in the 2006 Slope Stability Evaluation report and included unloading the mid 
slope berm, construction of a toe berm, excavation to remove the shear zone, and construction of a shear key. It is 
understood that the construction of a toe berm was selected for slope stabilization and it was constructed in 2007. 

3.4 2018 Compaction Records 

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

Midfield Mobile Home Park, 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 Club, 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 slope. A paved pedestrian pathway was located near the north property line/crest of the slope. 
Several trees, bushes, and shrubbery were also present along the slope face. 

5.0 GEOLOGY 

Based on the surficial geological map (Moran1). the project site is located along several 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 Field\York 

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 m to 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 m intervals 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 8 

Hand-slotted 25 mm diameter and machine-slotted 50 mm diameter polyvinyl 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 BH19-10. 

The borehole locations (coordinates and ground elevations) were surveyed by Tierra Geomatic Services Inc. upon 
completion of the drilling. 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. 

1 Moran, SR. 1986 Surficial Geology of the Galgary Urban Area. Alberta Research Council. Bulletin No. 53. 
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Table 1: Borehole Locations and Depths 

Coordinates 
Standpipe Depth Below 

Ground Borehole Depth (3TM) 
Existing Ground Surface 

Borehole Surface Below Existing (m) 

No. Elevation Ground Surface 5Qmm 25mm 
(m) (m) Northing Easting 

Ola meter Diameter (m) (m) Standpipe Standpipe 
BH19-01 1074.4 11.1 5659182. 770 -2884.103 10.4 -
BH19-02 1076.0 9.6 5659046. 157 -2916.126 8.8 -
BH19-03 1074.8 9.6 5659094.091 -2775.863 7.0 

BH19-04 1076.1 9.6 5659036.641 -2653.843 9.1 

BH19-05 1073.2 26.2 5659155. 711 -2648.286 12.2 25.9 

BH19-06 1075.3 12.6 5659103.101 -2527.545 12.2 

BH19-07 1074.9 30.6 5659044.743 -2424.118 15.2 24.4 

8H19-08 1075.6 3.5 5659084.482 -2851.410 - -
BH19-09 1075.6 3.5 5659055.879 -2850.913 - -

BH19-10 1075.7 3.5 5659033.340 -2851.587 - -
BH19-11 1073.9 15.7 5659191.575 -2757.827 7.9 -

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; 

Atterberg limits; and 

Soluble sulphate concentration. 

Laboratory test results are presented on the borehole logs in Appendix Band the test result sheets are attached in 
AppendixC. 

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. 

7.2 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 rootlets 
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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 m to 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 

Gravel 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 fill 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 silty, trace clay, trace gravel, damp, loose, fine sand, and containing trace wood debris. An 
SPT blow count of 8 was encountered in the sand fill. 

7 .4 Clay Till 

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 m to 7.6 m and varied in thickness from 2.4 m to 7.4 m. Multiple lower layers of clay till 
were encountered in Boreholes BH19-05 and BH19-07 at depths ranging from 17.3 m to 24. 7 m. 

Boreholes BH19-02 through BH19-05 and BH19-08 through BH19-10 were terminated within the clay till at depths 
ranging from 3.5 m to 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. 

7.6 Silt 

Silt till was encountered in Boreholes BH19-05 and BH19-07 at respective depths of 14.2 m and 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 
1.7mto10.5 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 
7.6mto13 7 m 

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 min Boreholes BH19-05 and BH19-07, respectively, and extended to termination depths of 111 m. 12 7 m, 
and 15.7 m 1n respective Boreholes BH19-01, BH19-06, 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 1n 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 BH 19-07 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 1n Boreholes BH19-01, BH19-03, BH19-05, BH19-06, 
BH19-07, and BH19-11 at depths ranging from 61 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 
Groundwater Level Below Existing Grade 

Ground Existing Ground Surface 
(m) Highest 

Borehole Surface (m) Groundwater 
No. Elevation 50 mm 25 mm Upon Drilling 

May 1, 2019 
Elevation 

(m) Diameter Diameter Completion (m) 

Standpipe Standpipe 50mm 25mm 50 mm 25mm 

BH19-01 1074.4 10 4 . g 1 93 1065.3 

BH19-02 1076.0 88 - Dry 5.9 1070.1 

BH19-03 1074.8 70 . 6.7 5.6 1068.1 

BH19-04 1076. 1 9. 1 . Dry 6.9 1069.2 

BH19-05 1073.2 12.2 25.9 Dry 21.0 Dry 22.1 1052.2* 

BH19-06 1075.3 12.2 6 1 7 1 1069.2 

BH19-07 1074.9 15 2 24.4 Dry 210 Dry Dry 1053 g• 

BH19-11 1073.9 7.9 - Dry 5.7 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 
1052.2mand1053.9 m (depths ranging between 21.0 m and 221 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) wlll proceed 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 1960s and 
have been consolidation for approximately 50 years In addition to consolidation and compaction, soil behaviour 
(ie., 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 slopes 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 
9.1 m, 7. 6 m, 5.2 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 
uncontrolled 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 uncontrolled fill soils encountered at the project site are not considered suitable to support shallow or deep 
foundations. Any developments located over uncontrolled 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 
utilized 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 environmental 
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 so its including topsoil, organics/vegetation, uncontrolled 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 settlements (consolidation settlements) should be 
anticipated. The amount 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 :1 V. If cutslopes steeper than 5H: 1 V are to remain, it is recommended that benching of sides lopes 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% SPMDO, and should be moisture conditioned between optimum to 
3% above the optimum moisture content (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-rolling is a method of detecting soft areas in an 'as-excavatecf subgrade for fill placement, 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 al:x>ve. 
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 km/hr, 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 will 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. 

8.4 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 slope stability assessment to ensure surcharge and/or structural loads do 
not compromise the global slope stability of the north slope and meet the required global slope 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 settlement 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 grounct.vater 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). 
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In areas where uncontrolled fills are located, deep foundations may be considered; however, deep foundations 
must be founded below the uncontrolled 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 installation. 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, includng 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 lot owner. 

Differential settlements, 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. 

8.6 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 uncontrolled 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, soft/wet 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 settlements (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. 
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8.6 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 unless 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 cover 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 Om of the groundwater table. 

It is anticipated that sloping of excavation sides will be feasible to provide short-term stability. It is recommended 
that sideslopes be trimmed to 1.5H:1 V for temporary excavations in the stiff to very stiff native clay/silt 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 mare 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 1s 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 
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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 stability 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 utilities installed in fill soils, provisions should be made to protect buried 
utilities from potential damage due to potential future differential settlement 

Service 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 lesser extent should be considered frost-susceptible and should not be used 
in areas where it may become frozen and where frost heaving would be unacceptable. 

The existing site soils to 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 clean fill soils may be considered for 
use as engineered backfill, provided the following recommendations are followed. 

14 
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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 soi Is 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 Organic Soils Report, it is recommended that the dry cormustion test method (LEGO 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 soils 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 
settlement 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 soils containing up to 3% organics: 

A 5-1 Oo/o decrease in maximum dry density and a 3-5% increase in optimum moisture. 

A 5-1 Oo/o decrease in unconfined compressive strength. 

An increase in permeability and compressibility, which can lead to more consolidation/settlement. These values 
can vary significantly and depend on the type and state of organics pre¥nt. 

I 
The geotechnical properties, mentioned above, of backfill materials will be a~ected 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 o/o 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 clay fil I. 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. 

15 
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A more stringent exposure classification may be required due to structural requirements or other exposure 
considerations (CSA A2.3.1-14, 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 out to establish a preliminary development setback from the property line for corceptual planning 
of the project site. These slope stability assessments were conducted in accordance with The City's guidelines for 
developments located along slopes (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 min height and has variable surface gradients raging from 2H:1V to 
4H:1 V with benches scattered through the slope, as shown in Photo 1 and Photo 10. Several steeper, smaller 
slopes with gradients less than 3H: 1 V 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. 

A number 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 JocaliZed 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 Results 

A site-specific slope stability analysis was carried out on three representative cross-sections, designated as 
Cross-Sections A-A', 8-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_MidfieJd_Park_Area). The 
cross-section locations were selected 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 1999 Slope Stability Evaluation completed by Geo 
Engineering. The back-analysis results are presented as part of this slope stability assessment. 

Although boreholes were not drilled aUnear 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 

Soll Type 
Unit Weight Cohesion Friction Angle Porewater Coefficient 

(kN/m3) (kPa) (Degrees) (ru)1 

Clay Fill 19 0.5 25 0.1 

Clay 19.5 0 15 0.1 

Clay Till 19.5 2.0 27 0.1 

Silt 20 0 20 0.1 

Bedrock 30 10 45 0.0 

Note: 1 r0 re11ects an assumed pa-ewater pressure as a fraction of the overt>urden 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 
groundwater 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 (ie., 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 loads/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 global slope stability. The analysis was conducted 
by placing loads aUnear 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 identity 
any potential slope stability issues. A description and notes from the site visit are presented in Section 9.2. 

17 
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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 preliminary slope stability assessment are presented in Table 4. 

Table 4: Slope Stability Results 

Minimum Setback 

Cross-Section 
Slope I surcharge Load Factor of Distance from North Reference 

Condition safety Property Llne1 Figure 
(m) 

Back Analysis 1999 mid-slope failure 1.0 n/a Figure 4 

Up to 100 kPa at a depth of 1.4 m 
> 1.5 25 

Cross-Section A-A' 
below the existing ground surface 

Figure 5 
200 kPa at a depth of 1.4 m below 

> 1.5 40 
the existing ground surface 

Up to 100 kPa at a depth of 1.4 m 
> 1.5 30 

Cross-Section B-8' 
below the existing ground surface 

Figure 6 
200 kPa at a depth of 1.4 m below 

> 1.5 55 
the existing ground surface 

Up to 100 kPa at a depth of 1.4 m 
> 1.5 30 

Cross-Section C-C' 
below the existing ground surface 

Figure 7 
200 kPa at a depth of 1.4 m below 

> 1.5 55 
the existing ground surface 

Note: 1
. Development setback lines were rounded to the nearest 1 m interval to account for any polential variations in soil concitions that 

may be encountered. 

The minimum setback distance to maintain a 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 Reconmendations 

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 rronitor 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 shoi.Jd 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 slope 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 stumping 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 slope movement are noted, the slope stability presented in this report should be reassessed. 

Future structures with basements, if any, should 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 long-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/trees 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 slope. 
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 
parallel 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 should 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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PHOTOGRAPHS 

Photo 1 

Photo 2 

Photo 3 

Photo 4 

Photo 5 

Photo 6 

Photo 7 

Photo 8 

Photo 9 

Photo 10 

",,-.. ;•,,_"• 

Looking East, General Slope and Existing Manhole 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, Shallow Slumping!Tension Crack 

Looking Southeast Erosion along Face of Slope 

Looking South, Shallow Slumping 

Looking West, Ex1stmg Slope and Vegetation 

I' j:., ,-;t • -
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Photo 2: Looking southeast 
Natural slope with existing 
trees. 

1 

Photo 1: Looking east 
General slope and existing 
manhole cover 
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Photo 4: Looking southwest 
Shallowing slumping 

l 

Photo 3: Looking southeast 
Existing slope 

[-n:) TETRA TECH 



PH<TC APPEhCIX 
Fii_E fl,(; CGE00'.'.639 .. :ir i FEBRUARY ::'020 i ISSi.IEO FOR USE ISC P~OTECTEC REI/IS ION 1 

Photo 6: Looking west 

Photo 5: Looking southwest 
Slumping 

Existing trees and slope gradient 

3 ["""=)TETRA TECH 



PH(J7:) t,::ip:.:~·JCi.t 

~ .[. ~ E ~\I,:;;: :-;~c:C<>S~)~'~ - : I :: f i.?.P: .: ..::.~ y :· J.':'0 I : SS J E [ F1)R l ~: F i::c PR 1')7FCT~[i - R ~'j lS! 01'-J ·1 

Photo 8: Looking southeast 
Erosion along face of slope 

4 

Photo 7: Looking southeast 
Shallow slumpingltens1on 
crack 
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Photo 10: Looking west 
Existing slope and vegetation 

Photo 9: Looking south 
Shallow slumping 
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M&B 
July 23. 2018 

TECHNICAL TESTING 
SERVICES LTD. 
--Est. 1993--- 2S~ 

1993-2018 

WILCO CONTRACTORS SOUTHWEST INC. 
4 700 - 110 A venue S.E. 
Calgary. AB 
T2C 2T8 

ATTENTION: MR. MICHAEL HEGARTY 

RE: 1\UDFIELD MOBILE HOME PARK 

11551 - 42 STREET SE. CALGARY, AB T2Z 4K4 

OmcE: 403-243-9733 f;x: 403-243-9736 
EMAIL: office@mbtechtesting.com 

Project No. 18-06-005 

COMPACTION & CONCRETE TESTING & INSPECTION -Jl!NE 2018 

Dear Sir. 

Please Jind 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# l to 4 (June 21. 2018} where the compaction levels are below the minimum requirements of 
98 %i. 

If you ha\e any questions. or require any additional information. please contact this oflice. 

Respectfully submitted. 

!Vt & B TECHNICAL TESTING SERVICES LTD. 

Mike o·connor. P.Tech.(Eng.) 

re:~ 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--Loi. 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 
Date Test Location 
2018 # 

Lots 171to172 
Jun 21 

am * I 15 m N of S end of Lot # 171 

* 2 15 m Soft\ end of Lot #172 
Jun 21 

pm * 3 20 m N of Send ofLot #171 

.. 4 20 m S of N end of Lot #I 72 

2s~ 
10Q3-2018 

11.55.1 - 42 STA£ET SE. CAulARY. AB T2Z 4K4 
OFFICE: 403·243-9733 F.u: 403·243-9736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +I- 3 

Trod« ,1430. ~ :-.. ~91J4. C1libn1ed 02-02·2017 hy lro•ler Canada\\"'' Inc. 

Elev. Soil DI")· Unit W1ter Procto1 Proctor Opt. Compaction 
(m) Type Wt. Content Sa mph Density Wate Level 

T.O.S.G. (k2/mJ) (%) # (k21m') Co/•) (%) 

Remonl of Water & Sanlt1ry Line 
Silty 

-1.5 Cla; 1785 13.7 IOI 1865 13.8 • 95.7 
Silty 

-1.5 Clay 1780 13.4 IOI 1865 13.8 • 95.4 
Silty 

-1.0 Clay 1786 13.4 101 1865 13.8 • 95.8 
Silty 

-1.0 Clay 1779 13.4 IOI 1865 13.8 • 95.4 
* Test # I to 4 does not meet the minimum compaction requirements. The contractor was notified and will rework the area and 

have it tested at a at a later date. 

L 171 172 ots to R I fW emova o ater &S . amtary L ne 
Jun 22 Silty 

am • 5 10 m N ofS end of lot #171 -0.5 Clay 1780 13.5 IOI 1865 13.8 • 95.4 
Silty 

6 JO m S of N end of Lot #I 72 -0.S Clay 1860 B.8 101 1893 13.8 98.3 
Silty 

• 7 Retest of test # S -0.5 Clay 1830 13.7 101 1865 13.8 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 cancelled due to rain 

W of Lot 130 Removal of Water & Sanitarv Line . 
Jun 25 Silty 

Pm • 8 25 25m W of E side of Lot #130 -1.5 Clay 1730 • 17.6 101 1865 13.8 • 92.8 
Silly 

• 9 Retest of test # 1 -1.5 Clay 1780 • 17.8 101 1865 13.8 • 95-4 
* Test# 8 & 9 does not meet the minimum compaction and moisture requirements. The backfill matial is wet. The contractor was 

notified and \\ill rework the area at a later date. 

W f L 170 W fL 62 E fL 141 L 140 130 0 ot ' 0 ot ' 0 ot 
' 

ot to R I fW emo\·a o at er &S arutan· L' 10e 
Jun 26 Silty 

am 10 15 m E ofW side of Lot #140 -2.0 Clay 1890 10_2 101 1893 13_2 99.R 
Silty 

II 35 m E of W side of Lot # 140 -2.0 Clay 1860 13.4 IOI 1893 13.2 98.3 
Silty 

12 55 m E of W side of Lot # 140 -2 0 Clay 11!75 13.7 101 1893 13.2 99.0 

Silty 

• !3 Retest of test# 8 & 9 (Jun 25) -2.0 Clay 1870 13.8 IOI 1893 13.2 98.8 .. Test ii 13 represents retest oftest# 8 & 9 (June 25) after the "et soil was removed and m1:><;ed with drier soil. reworked and 
compacted .. 

Page 1of6 



M&B TECHNICAL TESTING 
SERVICES LID. 
-E.st.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 
Date Tesr Location 
2018 # 

Jun 26 
pm 14 12 m WofE side of Lot 170 

15 29 m W of E side of Lot I 70 

16 43 mW of E side of Lot 170 

17 II mW of E side of Lot 62 

18 21 m ·w ofE side of Lot 62 

19 33 mW ofE ~ide of Lot 62 

20 17 m E ofW side of Lot 141 

21 32 mEofWsideofLot 141 

22 51 m E ofW side of Lot 141 
Jun 26 

pm 23 18 mW ofE side of Lot 170 

24 41 m W of E side of Lot I 70 

25 27 m E ofW side of lot 141 

26 45 m E ofW side of Lot 141 

27 60 m E ofW side of Lot 141 

28 82 m E ofW side of Lot 141 

WofLot 62, E of Lot 141, W of Lot 170 
Jun 27 

am 29 22 m W of E side of Lot 62 

30 40 mW ofE side of Lot 62 

31 68 mW of E side of Lot 62 

32 45 m E of W side of Lot 141 

33 65 m E ofW side of Lot 141 

34 86 m E ofW side of Lot 141 
Jun 27 

pm 35 17 m W of E side of Lot 62 

U.551. • 42 S'l'AUl SE. CAl.GAlrr. A8 T2Z 4K4 
Oma: 403-243-9733 Fu:: 403-2.n-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3 

Trnd<r J4.IO. S.!'I: 1q1H. Ca~hr~d 02.(12.1017 hv Tro•k• fmadl We.t loc 

Elev. Soil Dry Unit Water Procto Proctor Opt. Compaction 
(m) T)·pe Wt. Content $ampl1 Density Wate Level 

T.O.S.G. (b/m3) ('Y•) # (ksVm-') (D/.) W•> 
Silty 

-0.5 Clay 1838 14.2 101 1865 13.8 98.6 
Silty 

-0.5 Clay 1857 13.6 IOI 1893 13.2 98.1 
Sill) 

-0.5 Clay 1860 13.2 101 1893 13.2 98.3 
Silty 

.1.5 Clay 1823 14.I 101 1865 13.8 97.7 

Silty 
-1.5 Cla) 1822 14.6 IOI 1865 13.8 97.7 

Sill) 

-1.5 Clay 1848 13.1 101 1865 13.8 99.I 
Silty 

-1.5 Cla} 1827 14.3 101 1865 13.8 98.0 
Silty 

-1.5 Clay 1823 14.3 101 1865 13.8 97.7 
Silty 

-1.5 Clay 1837 13.9 101 1865 13.8 98.5 

Silty 
-0.2 Clay 1849 15.4 101 1893 13.2 97.7 

Silty 

-0.2 Clay 1857 12.4 101 1893 13.2 98.1 

Silty 

-1.2 Clay 1868 15.0 101 1893 13.2 98.7 

Silt> 
-1.2 Clay 1818 13.0 IOI 1865 13.8 97.5 

Silty 

- l.2 Clay 1846 13.5 101 1865 13.8 99.0 
Silty 

-1.2 Cla~ 1837 14.6 101 !865 13.8 98.5 

Removal of Water & Sanitan· Line 
Silty 

-1.5 Clay 1845 13.1 101 1865 13.8 98.9 

Silty 
-1.5 Clay 1829 12.0 IOI 1865 13.8 98.1 

Silty 

-1.5 Clay 1845 12.0 101 1865 13.8 98.9 
Silty 

-1.2 Clay 1876 11.9 IOI 1893 13.2 99.1 
Silt} 

-1.2 Cla~ 1883 11.5 101 1893 13.2 99.5 
Silty 

-1.2 C'la) 186H IU JOI 1893 13.2 9!0 

Silty 

-1.3 Cla} 1858 13.7 JOI 1893 13.2 98.2 

Page 2 of 6 



M&B TECHNICAL TESTING 
SERVICES LID. 
--[Sl. 199)--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Witco Contractors Southwest Inc. 

Witco Contractors Southwest Inc. 

SUMMARY of FIELD DENSITY TESTS 
Date Test Location 

2018 # 

36 42 mW ofE side of Lot 62 

37 70 m W of E side of Lot 62 

38 89 mW ofE side ofLot 62 

39 8 m W of E side of Lot 170 

40 28 m W of E side of Lot 170 

41 48 m W of E side of Lot I 70 

42 38 m W of E side of Lot 141 

43 59 mW ofE side of Lot l4l 

44 75 mW ofE side of Lot 141 
Jun 27 

pm 45 3 m W of E side of Lot 170 

46 26 mW ofE side of Lot 170 

47 47 mW ofE ~ide of Lot 170 

48 10 m E ofW side of Lot 141 

49 35 m E ofW side of Lot 141 

50 65 m E ofW side of Lot 141 

W of Lot 62, E of Lot 141, W of Lot 170 
Jun 28 

am 51 10 m W of E side of Lot 170 

52 20 m W of E ~ide of Lot I 70 

53 5 mW ofE side of Lot 62 

54 20 m W of E side of Lot 62 

55 35 mW ofE side of Lot 62 

56 50 mW ofE side of Lot 62 

57 10 m S. l Sm W of E side of Lot 62 

25~ 
1993-2018 

U.551 - •2 STA'En SE. CAI.GMT. AB T2Z 4M4 
Ona· 403·2'3-9733 F.u:: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Con1ent: Optimum +/- 3 

Tr""'lcr .'4.10. S .'\ .. •Q IJ4. C.hbrattd 02-02-2011 tr. Trod<r Can•d• W0>t Inc. 

Elf\'. Soll Dry Unit Water Procto1 Proctor Opt. Compaction 

(m) Type Wt. Content Sampl' Density Wate Level 
T.0.S.G. (k2/mJ) (9/e) # ("2/m·') (•/o) (9/e) 

Silty 
-13 Clay 1847 14.3 101 1893 13.2 97.6 

Silty 
-1.3 Clay 1845 14.l IOI 1893 13.2 97.5 

Silty 
-1.3 Clay 1855 14.6 IOI 1893 13.2 98.0 

Silty 
-0.5 Clay 1880 11.8 IOI 1893 13.2 99.3 

Silty 
-0.5 Clay 1900 13.0 IOI 1922 12.6 98.9 

Silty 
-0.5 Clay 1877 13.8 IOI 1893 13.2 99.2 

Silty 
-1.0 Clay 1900 11.2 101 1922 12.6 98.9 

S1l1y 
-1.0 Clay 1889 12.6 101 1922 12.6 98.3 

Silty 
-1.0 Clay 1874 11.3 101 1893 13.2 99.0 

Silty 

-0.3 Cht} 1874 11.7 JOI 1922 12.6 97.5 
Silt} 

-0.3 Cla} 1885 12.9 101 1922 12.6 98.l 
Silty 

-0.3 Clay 1890 11. l IOI 1922 12.6 98.3 
Silt} 

-0.7 Clay 1903 13.5 IOI 1922 12.6 99.0 
Silty 

-0.7 Cla~ 1859 14.9 101 1893 13.2 98.2 
Silt} 

-0.7 Cla} 1866 13.8 tot 1893 13.2 98.6 

Removal of Water & Sanitan· Line 
Silty 

0.0 Cla} 1895 11.6 101 1922 12.6 98.6 
Silty 

0.0 Clay 19{)0 11.8 101 1922 12.6 98.9 
Silt) 

-2.0 Clay 1890 l2.2 JOI 1922 12.6 98.3 
Silt~ 

-2.0 Clay 1888 12.4 !Ol 1922 12.6 98.2 
Sill~ 

-.2.0 Cla: 1899 13.0 101 1922 12.6 98.8 
Sih) 

-2.0 Clay 1910 13.4 !Ol 1922 12.6 99.4 
Silt) 

- l. l Clai 1887 13.5 101 1922 12.6 98.2 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--llt.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 
Date Test Location 
2018 # 

58 10 m S. 30m W of E side of Lot 62 

59 JO m S. 45m W of E side of Lot 62 

60 10 m S, 60m W of E side of Lot 62 
Jun 28 

pm * 61 10 m S, I Om W of E side of Lot 62 

* 62 10 m S, 28m W of E side of Lot 62 

63 10 m S, 45m W ofE side of Lot 62 

• 64 10 m S, 69m W of E side of Lot 62 

• 65 Retest of Test# 61 

* 66 Retest of Test # 62 

* 67 Relest ofTesl # 64 

68 10 mW ofE side of Lot 62 

69 30 mW ofE side of Lot 62 

70 50 mW of[ side of Lot 62 

71 70 mW ofE side ofLot 62 

72 90 m W of E side of Lot 62 

73 110 m W of E side of Lot 62 

* 74 Retest of Test # 68 

• 75 Retest of Test# 69 

11.551 - 42 Sm:n SE, C4UINIY, AB T2Z 4K4 
OFFICE: 403-243-9733 FAll: 403·243-9731 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3 

Tro1ler 14.lU. S !\ .IQ I t4. fahbrot<d 02-02-2011 by Tro•l<t ("onad• West Inc. 

Elf\·, Soil Dry Unit Water Procto PrCKtor Opt. Compaction 
(m) Type Wt. Content Samph Density \\'ate Lenl 

1.0.S.G. (k2/m3) W•> # (k2fm·') (%) (
0/e) 

Silty 

-I. I Clay 1905 13.6 IOI 1922 12.6 99.I 

Silty 

-1. I Clay 1890 13.7 IOI 1922 12.6 98.3 

Silty 

· l.I Clay 1915 13.4 IOI 1922 12.6 99.6 

Silty 
-0.8 Clay 1800 10.6 101 1922 12.6 • 93.7 

Silty 
-0.8 Clay 1810 I 1.5 IOI 1922 12.6 • 94.2 

Silty 
-0.8 Clay 1900 10.9 JOI 1922 12.6 98.9 

Silty 

-0.8 Clay 1820 12.I 101 1922 12.6 * 94.7 
Silly 

-0.8 Clay 1890 12.4 IOI 1922 12.6 98.3 
Silty 

-0.8 Clay 1895 11.9 IOI 1922 12.6 98.6 

Silly 
-0.8 Clay 1911 I 1.7 IOI 1922 12.6 99.4 

Silty 
-1.8 Clay 1835 12.4 IOI 1922 12.6 * 95.5 

Silt) 

·1.8 Clay 1844 12.6 101 1922 12.6 * 95.9 

Silty 
-1.8 Cla) 1920 11.4 IOI 1952 12.6 98.4 

Silly 
-1.8 Cla) 1905 13.0 JOI 1922 12.6 99.J 

Silty 

-1.8 Clay 1901 12.5 101 1922 12.6 98.9 

Silt) 

·1.8 Clay 1900 12.9 101 1922 12.6 98.9 

Sill) 

-1.8 Clay 1903 13.4 IOI 19.22 12.6 99.0 
Sill) 

-1.8 Clay 1910 12.6 IOI 1922 12.6 99.4 

• Test# 65. 66, 67. 74 & 55 represents retest oftest# 61. 62. 64. 68 & 69 after further compaction effort was applied. 

Jun .28 Silt) 

pm .. 76 15 m E ofW side of Lot 141 ·0.5 Clay 1850 12.4 101 1922 12.6 * 96.3 

S1hy 

• 77 30 m E ofW side of Lot 14! -0.5 Cla) 1844 12.6 101 1922 12.6 ,. 95.9 

Silt) 

78 45 rn E ofW side of Lot 141 -0.5 C!a) 1905 131 101 1922 12.6 99.I 

Sill) 

79 60 m E ofW side of Lot 141 -0.5 Cla) 1910 13.3 101 1922 12.6 99.4 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--h• 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 
Date Test Location 
2018 # 

80 75 m E of W side of Lot 141 

.. 81 Retest of Test# 76 

.. 82 Retest of Test # 77 

* 83 20 m E of W side of Lot 141 

84 40 m E ofW side of Lot 141 

85 60 m E ofW side of Lot 141 

• 86 80 m E ofW side of Lot 141 

.. 87 Retest of Test# 83 

.. 88 Retest of Test# 86 

ll551 • 42 SnlUT SE. C.uGun, AB T2Z 4K4 
Offa: 403-243-9733 F.uc: 403-243-97315 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

Tr~•lcr .14.\0. S ,-,; .191.14. Calibrat<d Ol-01·1011 bv l roller Canada Weso Inc. 

Elev. Soil Dry Unit Water Prodo1 Proctor Opt. Compaction 
(m) Type Wt. Content Sa mph Density Wate Level 

T.O.S.G. {k2/m3) (D/o) # (k2/m,) (•/o) (°lo) 

Silty 

-0.5 Clay 1900 13.5 101 1922 12.6 98.9 
Silty 

-0.5 Clay 1896 12.4 IOI 1922 12.6 98.6 
Silty 

-0.5 Clay 1920 12.7 IOI 1922 12.6 99.9 
Silty 

-0.25 Clay 1852 11.4 101 1922 12.6 .. 96.4 

Silly 

-0.25 Clay 1901 11.6 101 1922 12.6 98.9 
Silty 

-0.25 Clay 1905 12.1 101 1922 12.6 99.1 

Sill) 

-0.25 Clay 1880 12.3 101 1922 12.6 • 97.8 
Silty 

-0.25 Cla) 1910 12.6 101 1922 12.6 99.4 

Silly 

-0.25 Cla) 1903 12.I 101 1922 12.6 99.0 
* Test # 81, 82. 87 & 88 represents retest of test # 76, 77, 83 & 86 after fu11her compaction effort was applied. 

W of Lot 62, E of Lot 118, N of Lot 140 Remo\•al of Water & Sanitarv Line 
Jun 29 Silty 

am 89 JO m W of E side of Lot 62 -1.6 Clay 1900 13.7 101 1922 12.6 98.9 
Silty 

90 25 m W of E side of Lot 62 -1.6 Clay 1885 13.9 101 1922 12.6 98.1 
Sill) 

91 45 mW ofE side of Lot 62 -1.6 Clay 1890 J.l.4 101 1922 12.6 98.3 
Silty .. 92 10 m E of W side of Lot 118 -2.0 Cla> 1833 1 :?..5 IOI 1922 12.6 • 95.4 
Silty 

• 93 25 m W of W side of Lot 11 8 -2.0 Clay 1840 12.6 JOI 1922 12.6 • 95.7 
Silty .. 94 45 m E of\\' side of Lot I 18 -2.0 Cla~ 1825 16.0 IOI 1922 12.6 • 95.0 

Silt~ 

• 95 65 m E ofW side of Lot 118 -2.0 Clay 1820 13.9 IOI 1922 12.6 • 94.7 
Silty 

• 96 85 m E of W side of Lot 118 -2.0 Cla~ 1815 15.8 101 1922 12.6 • 94.4 
Silly 

* 97 5 m E ofW side of Lot 140 0.0 Cla~ 1886 13.8 101 1922 12.6 98.1 
Silly 

* 98 Retest of Test #92 -2.0 Clay 1888 13.0 101 1922 12.6 98.2 

Sill~ .. 99 Retest of Test ~3 -2.0 Clay 1884 LU lOl 1922 12.ti 98.0 

Silty 
• 100 Retest of Test #94 -2.0 Cla~ 1890 13.5 IOI 1922 12.6 98J 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
-bt . .1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 A venue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest lnc. 

SUMMARY of FJELD DENSITY TESTS 
Date Ttst Lontion 
2018 # 

• 101 Retest or Test #95 

• 102 Retest or Test #96 
Jun 29 

pm 103 IS m N of Lot 140 

104 30 m N of lot 140 

!OS 45 m N of Lot 140 

106 15 m N of Lot 140 

107 30 m N of Lot 140 

11551 - 42 STRUT SE. C...G<Un', AB T2Z 4K4 
Of~ICE: 403-243-9733 FAlC: 403·243-973& 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +I- 3 

Troller :430. s.-.. WB4. Cahbraled 02-02-2011 bv lro.icr Canada WeSI Inc. 

Elev. Soil D11-· Unit Water Procto Proctor Opt. Compaction 
(m} Type Wt. Content $a mph Density Wate Level 

T.O.S.G. (b/m3) t•/.) # (ki!lm") (•/o) ('%) 

Silt~ 

-2.0 C'lay 1895 13.4 101 1922 12.6 98.6 
Sill) 

-2.0 Cia~ 1885 13.1 101 1922 12.6 98.1 
Sill) 

-2.0 Cla) 1885 12.9 101 1922 12.6 98.1 
Silty 

-2.0 Clay 1888 13.7 IOI 1922 12.6 98.2 

Silt>· 
-2.0 Cla)· 1884 13.6 101 1922 12.6 98.0 

Silty 
-2.0 ('lay 1888 13.4 JOI 1922 12.6 98.2 

Silty 

-2.0 C'lay 1896 13.9 IOI 1922 12.6 98.6 
'* Test# 98 to 102 represents retest ofte!>1 # 92 to 96 after further compaction effort was applied. 
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M&B TECHNICAL TESTING 
SERVICES LTD. 

11551 - 42°d Street S.E. 
Calgary, Alberta T2Z 4K4 

otlice { 403 )243-9733 
fax (403)243-9736 

MOISTURE DENSITY (PROCTOR) RELATIONSHIP 

Project: Midfield Mobile Home Park 
954 - 16 Avenue NE 
(5318237) 

Sample#: 101 
Location: Site - Lot 170 to I 72 

Project#: 18-06-001 

Date: June 21. 20 I 8 Technician: C.M. 

Client: Wilco Contractors Southwest Inc. 

Sample Description: 

Source: 

Minimum Dry Density (kg/m3) 
Maximum Dry Density (kg/m3) 
Optimum Moisture Content:(%) 
Natural Moisture Content: (%) 
Compaction Standard: 

Hammer Weight: 
Hammer Drop 
No. of Layers 
No. of Blows/Layer: 
Diameter of Mold: 
Height of Mold: 

Volume of Mold: 

Silty Clay 

1865 
13.8 

ASTM D698 
Method 'A' 

2.5 
305 

3 
25 

102 
116 

0.000943 

ROCK CORRECTION§ 

oversize 

(%) 
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11 5 10 IS 20 25 ,l[J 35 

dry density moisture 

(kg/m3
) (•/a) 

1893 13.2 

1922 12.6 

1952 12.0 

kg 
mm 

mm 
mm 
m3 

MOISTURE CONTE1'T (%) re:~ 
All tests performed in .act"ordance with ASTM Stand.ard 0698, Dl!'\!17, or D2049 unless otherwise noted. 



M&B 
August 17. 2018 

TECHNICAL TESTING 
SERVICES LTD. 
--Est. 199'3--- 25~ 

1993-2018 

WILCO CONTRACTORS SOUTHWEST INC. 
4700 - I JO Avenue S.E. 
Calgary. AB 
T2C 2T8 

ATTENTION: MR. MICHAEL HEGARTY 

RE: MIDFIELD MOBILE HOME PARK 

11ss1 - 42 sr"m SE. c~LG~RY. AB r2z 41<4 

O=FcE: 403-243-9733 Filx: 403-243-9736 
EvA.;L: oHice@mbtechtesting.com 

Project No. 18-06-005 

COMPACTION & CONCRETE TESTING & INSPECTION-.Jl-L\' 2018 

Dear Sir. 

Please find enclosed compaction test reports ti:ir the abo\'e listed project. As indicated from the 
density testing conducted. the- materials placed agrees with project requirements. 

If you have any questions, or require any additional infnm1ation. please contact this office. 

Respectfully submitted. 

M & B TECH!'llCAL TESTING SERVICES LTD. 

A----
Mike O"Connor. P.Tech.(Eng.) 



M &B TECHNICAL TESTING 
SERVICES LTD. 
-[ol.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

1.1551 - 42 $m£n SE, CAUlAA"t, AB T2Z 41<4 
Oma:: 403-243-9733 FAX: 403-243-9736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content Optimum +/- 3% 

SUMMARY of FIELD DENSITY TESTS r tOJl.)Ct ~4~0. s' J91J4, CiiW~ralcd 0.2-02·20l1 hv Tr~1kt (J1nada \\ei1 lnc . 

Date Test Location Elev. Soil Dry UnJt Water .,rodo1 Proctor Opt. Compaction 
2018 # (m) T~·pe \\'t. Content Sa mph Density Wate Level 

r.o.s.c;. Ck2/m3) (•/o) # (kg/m-') (~.) c·1·> 

N of Lot 82, 83,62, E of Lot 118 Removal of Water & Sanitan· Lines 
Jul 03 Silty 

am 108 21 m r.: of S side of Lot #83 . J.2 ('lay 1838 14.I IOI 1922 12.6 • 95.6 
Silty 

* 109 Retest of Test # 108 .J.2 <:la) 1876 14.0 101 1922 12.6 97.6 
Silty 

110 45 m N of S side of Lot #83 -1.5 Clay 1881 12.5 101 1922 12.6 97.9 
Silty 

111 15 m N of S side of Lot #82 • 1.5 Clay 1934 12.6 101 1922 12.6 100.6 
Silty 

112 38 m ~ ofS side of Lot #82 .1.5 Clay 1885 12.I 101 1922 12.6 98.1 
Silty 

I 13 28 m E of W side of Lot # 118 -1.8 Clay 1852 13.6 101 1922 12.6 • 96.4 
Silt)· 

114 66 m E of W side of Lot # 11 8 -1.8 Clay 1896 13.6 101 1922 12.6 98.6 
Silty 

* l 15 Retest of Test# 113 -1.8 Clay 1885 13.6 101 1922 12.6 98.1 
Sil1y 

116 19 m N of S side of Lot #62 -0.5 C'la) 1900 14.0 IOI 1922 12.6 98.9 
Silty 

117 47 m N of S side of Lot #62 -0.5 Clay 1876 12.l 101 1922 12.6 97.6 
Silty 

118 15 m W of E side of Lot #63 -2.5 C'la) 1902 I 1.0 IOI 1922 12.6 99.0 
Silty 

119 52 m W of E side of Lot #63 -2.5 Cla~ 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. 83.62, E of Lot 118 Remo,·al of Water & Sanitan· Lines 
Jul 03 Silt) 

pm 120 17 m ~ of S side of Lot #83 -0.9 Cla) 1912 13.0 IOI 1922 12.6 99.5 
Silt) 

121 48 m N of S side of Lot #83 -0.9 Clay 1909 13.I 101 1922 12.6 99.3 
Silt) 

122 17 m l\ of S side of Lot #82 -1.3 C'lay 1858 14.5 101 1922 12.6 • 96.7 
Silly 

* 123 Retest of Test# 122 -1.3 Clay 1887 14.2 IOI 1922 12.6 98.2 
Silty 

124 20 m l: of W side of Lot #I I 8 . 1.5 C'la) 1818 14.5 JOI 1922 12.6 • 94.6 
Silt_, 

* 125 Retest of Test # 124 -1.5 Cla) 1879 14.5 101 1922 12.6 97.8 
Silly 

126 63 m E of W side of Lot # l 18 -U Clay 1899 12.6 IOI 1922 12.6 98.8 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--f!l.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 
Date Test Location 
2018 # 

127 II m ~ ofS side of Lot #62 

128 44 m :-.; ofS side of lot #62 

129 44 m N of S side of Lot #62 

130 25 m N of S side of Lot #83 

131 56 m N of S side of Lot #83 

132 20 m N of S side of Lot #82 

133 60 m N of S side of Lot #82 

2s~ 
!993-2018 

US51 - 42 StMn SE, C.1.&UIY, AB T2Z 4K4 
Omct:: 403-243-9733 FAX: 403-24H73e 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

Trm.Jcy .l430. S.!'\. ~QI ~4. CahbraE~ 02-0Z·20l 7 by Troxkr Cianada W~ tM 

Eln. Soll Dry Unit Water Procto1 Proctor Opt. Compaction 
(m) Type Wt. Content Sam pit Density Wate Le\·el 

T.O.S.G. llu!/m3) (9/e) # (kl!/m~) (%) W•> 
Sihy 

-2.0 Clay 1895 13.3 101 1922 12.6 98.6 
Sihy 

-2.0 Clay 1903 12.3 IOI 1922 12.6 99.0 

Silty 
-2.0 Clay 1875 13.8 IOI 1922 12.6 97.6 

Silty 
-0.6 Clay 1867 15.0 101 1922 12.6 97.1 

Silty 
-0.6 Clay 1923 13.7 IOI 1922 12.6 100.1 

Silt)' 
-1.0 Clay 1903 12.9 101 1922 12.6 99.0 

Silty 
-1.0 Clay 1889 14.5 IOI 1922 12.6 98.3 

.. Test# 123 & 125 represents retest oftest# 122 & 124 after further compaction effort was applied. 

Jul 03 Silt)' 
pm 134 12 m N of S side of Lot #83 -0.3 Clay 1814 14.9 IOI 1922 12.6 .. 94.4 

Silty .. 135 Retest of Test # l 34 -0.3 Clay 1892 14.7 101 1922 11.6 98.4 
Silty 

136 49 m N of S side of Lot #83 -0.3 Clay 1895 14.1 101 1922 12.6 98.6 
Silty 

137 19 m N of S side of Lot #82 -0.6 Clay 1805 15.0 101 1922 12.6 • 93.9 
Silty .. 138 Retest of Test # 137 -0.6 Cla> 1880 14.8 101 1922 12.6 97.8 

Silly 
139 52 rn N of S side of Lot #82 -0.6 Clay 1888 13.0 JOI 1922 12.6 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 Remonl of Water & Sanitarv Lines 
Jul 04 Silty 

am 140 19 m !\' of S side of Lot #83 0.0 Clay 1912 11.2 102 1922 11.4 99.S 
Silty 

141 45 m N of S side of Lot #83 0.0 Clay 1925 12.1 102 1922 12.4 100.2 
Silty 

142 20 m l\" of S side of Lot #82 0.0 Clay 1866 14.2 102 1922 12.4 • 97.1 
Silty 

143 42 m N of S side of Lot #82 0.0 Clay 1810 14.1 102 1922 12.4 .. 94.2 
Silt} .. 144 Retest of Test# 142 0.0 Clay 1893 14.0 102 1922 12.4 9!L5 
Silt)' 

* 145 Retest of Test # 143 0.0 Cla> 1883 14.l 102 1922 12.4 98.0 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--£51.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 
954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

11551 - 42 Snt£n SE, C•L.wtY, AB T2Z 4K4 
OmcE: 403-243-9733 FAJ1: 403-243-97M 

M&B Project #: I 8-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

SUMMARY of FIELD DENSITY TESTS l ro1lcr ... 30. S.N l9134. tahbrated 02.02-2017 t.. Jroaler Canida W<•l lnc. 

Date Test Location Ele,._ Soil Dry Unit Water rrocto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content $ampl1 Density Ware Level 

T.0.S.G. (k21m3) W•> # (k21m') (•/.} (•/e) 

* Test # 144 & 145 represents retest of test # 134 & 13 7 after further compaction effort was applied. 

Jul 04 Silty 

pm • 146 44 m N. 60m W of S side of Lot #6~ -1.8 Clay 1816 13.0 102 1922 12.4 .. 94.5 
Silty 

147 44 m N. 85m W of S side of Lot #62 -1.8 Clay 1879 14.8 102 1922 12.4 97.8 
Silty 

• 148 44 m S. 120m W ofS side of Lot #62 -1.8 Clay 1831 13.3 102 1922 12.4 • 95.3 
Silty 

• 149 Retest of Test# 146 -1.8 Clay 1895 13.0 102 1922 12.4 98.6 
Silty 

• 150 Retest of Test# 148 -1.8 Clay 1880 13.3 102 1922 12.4 97.8 
Silly 

151 20 m E of W side of Lot # 118 -1.5 Clay 1929 12.5 102 1922 12.4 100.4 
Sihy 

152 64 m E ofW side of Lot #118 -1.5 Clay 1891 13.3 102 1922 12.4 98.4 
Silty 

153 106 m E ofW side of Lot #118 -1.S Cla~· 1818 15.3 102 1922 12.4 • 94.6 
Silty 

• 154 Retest of Test# 153 -1.5 Clay 1883 15.0 102 1922 12.4 98.0 
'* Test It 149. 150 & 154 represents retest of test # 146. 148. 153 after fun her compaction effort was applied. 

Jul 04 Sil1y 

pm 155 44 m N. 60m W of S side of Lot #62 -1.5 Clay 1879 14.8 102 1922 12.4 97.8 
Silty 

156 44 m N. 107m W of S side of Lot #62 -1.5 Clay 1874 14.5 102 1922 12.4 97.5 
Silt) 

157 44 m J\. I 27m W of S side of Lot fl<i2 -1.5 Clay 1920 13.7 102 1922 12.4 99.9 
Silty 

• 158 44 m K lli3m W ofS side of Lot #62 -1.5 Clay 1814 12.1 102 1922 12.4 .. 94.4 
Silty .. 159 Retest of Test# 158 -1.5 Cla} 1885 12.0 102 1922 12.4 98.1 

'* Test# 159 represents retest oftest# 158 after further compaction effort was applied. 

S & W of Lot 62 E of Lot 118, W of Lot 63 1"i of Lot 73 & 74 . ' 
Remo\'al of Water & Sanitan· Lines 

Jul 05 Silly 

am 160 9 m W, of E side of Lot #63 -2.2 Clay 1904 10.l 102 1922 12.4 99.1 
Silt) 

161 46 m W. of E side of Lot #Ii~ -2.2 Clay 1914 9.9 102 1922 12 4 99.6 
Silly 

162 85 m W. of E side of Lot #63 -2.~ Clay 1878 11.5 102 1922 12.4 97.7 
Silty 

163 44 m K 58m W of S side of Loc #62 -1.2 Clay 1877 13.0 102 1922 12.4 97.7 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E.ol.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Sou1hwesl Inc. 

Wilco Contractors Southwest Inc. 

SUMMARY of FIELD DENSITY TESTS 
Date Test Location 
2018 # 

164 44 m N. I 04m W of S side of Lot #62 

165 44 m N. 188m W ofS side of lot #62 
Jul 05 

am 166 15 m E, ofW side of Lot #I 18 

167 80 m E, ofW side of Lot #118 

168 176 mE,ofWsideofLot#ll8 
Jul 05 

pm 169 20 m E, ofW side of Lot #118 

170 80 m E, ofW side of Lot #118 

171 136 m E. ofW side of lot #118 

172 10 mW, of E side of Lot #63 

17.3 60 mW, ofE side of Lot #63 

174 100 mW. ofE side of Lot #63 

E of Lot 118 \\'of Lot 63, N of Lot 73 & 74 . 
Jul 06 

am 175 19 m E. ofW side of Lot #l 18 

176 56 m E. ofW side of Lot #118 

177 25 mW. of E side of Lot #63 

178 85 m W, of E side of Lot #63 

179 18 m N, ofS side of Lot #74 

• 180 Retest of Test # 179 

181 15 m N. of S side of Lot #73 

U.551 - 42 Stllm SE, C..WAll'f, AB T22 4K4 
Oma.: 403-243-9733 FAX: 403-243-97315 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

1 roder .t.t.10. S :\. 391 J4, Cabbn1ed 02·02-2017 b\' lro,IC'r Canada \\'est Joe. 

Elev. Soil Dry Unit Water Procto1 Proctor Opt. Compaction 
(m) Type Wt. Content Sample Density Wate Level 

T.O.S.G. (k2/m3) (•/o) # (k2/m') (•/.) (•/o) 

Silty 
-1.2 Clay 1917 12.5 102 1922 12.4 99.7 

Silt} 
-1.2 Clay 1880 14.8 102 1922 12.4 97.8 

Silty 

0.9 Clay 1906 I 1.0 102 1922 12.4 99.2 

Silly 

0.9 C'lay 1881 12.7 102 1922 12.4 97.9 
Silty 

0.9 Clay 1884 12.8 102 1922 12.4 98.0 
Silty 

-0.6 Clay 1880 12.8 102 1922 12.4 97.8 
Silly 

-0.6 Clay 1900 12.3 102 1922 12.4 98.9 
Silty 

-0.6 Clay 1883 11.6 102 1922 12.4 98.0 
Silty 

-1.9 Clay 1914 13.5 102 1922 12.4 99.6 
Silty 

-J.9 Clay 1903 14.0 102 1922 12.4 99.0 

Silty 

-19 ('Jay 1914 14.6 102 1922 12.4 99.6 

Removal of Water&. Sanltar\' Lines 
Silry 

-0.3 C'lay 1889 13.6 102 1922 12.4 98.3 

Silty 

-0.3 Clay 1914 12.3 102 1922 12.4 99.6 
Silty 

-1.6 Clay 1920 11.5 102 1922 12.4 99.9 

Sill)' 

-1.6 Clay 1903 13.0 102 1922 12.4 99.0 
Silty 

-1.3 Clay 1854 14.5 102 1922 l 2.4 • 96.5 
Sil~· 

.1.3 Cla~ 1880 14.3 102 1922 12.4 97.8 
Silty 

.1.3 Clay 1902 13.9 102 1922 12.4 99.0 
* Test # 180 represents retest of test # 179 after further compaction effort was applied. 

Jul 06 Silty 
pm 182 30 m \\', of E side of Loi #63 -1.0 ('la~ 1891 13.0 102 1912 12.4 98.4 

Sill) 
183 120 m \\".of E side of Lot 1163 -l.O C'lay 1879 14.6 102 1922 12.4 97.8 
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M &B TECHNICAL TESTING 
SERVICES LTD. 
-&1.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 
954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Witco Contractors Southwest Inc. 

SUMMARY of FIELD DENSITY TESTS 
Date Test Lout ion 

2018 # 

184 180 m W. of E side of Lot #63 

185 250 m W, of E side of Lot #63 

186 15 m N. ofS side of Lot #74 

187 15 m !\.of S side of Lot #73 
Jul 06 

pm 188 25 mW. ofE side of Lot #63 

189 89 m W, of E side of Lot #63 

190 176 m W, of E side of Lot #63 

191 264 m W. of E side of Lot #63 

192 20 m N. of S side of Lot 1174 

193 20 m N. of S side of Lot #73 

• 194 Retest of Test # 193 

195 44 m N. 60m W of S side of Lot #62 

Eln. Soll 
(m) Type 

r.o.s.G 

Silty 
-1.6 Clay 

Silty 
-1.6 Clay 

Silty 
-1.0 Clay 

Silly 
-1.0 Clay 

Silty 
-0.7 Clay 

Silty 
-0.7 Clay 

Silty 
. 1.0 Clay 

Silty 
-1.0 Clay 

Silty 
--0.7 Clay 

Silty 
-0.7 Cla) 

Silty 
-0.7 Clil) 

Silty 
-0.6 Clay 

j,1!551 - 42 STlll'ET SE. CALO&AY, AB T2Z 4K4 
Oma:: 403-243-9733 Ftt 40S-24H7H 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

Dry Unit Water Procto1 Proctor Opt. Compaction 
Wt. Content S1mpl1 Density Wate Level 

(lu!/m3) (•/.) # (lu!lm-') (•/.) (9/e) 

1902 13.7 102 1922 12.4 99.0 

1912 IJ.3 102 1922 12.4 99.5 

1874 14.0 102 1922 12.4 97.5 

1889 14.3 102 1922 12.4 98.3 

1904 13.8 102 1922 124 99.1 

1895 14.2 102 1922 12.4 98.6 

1906 14.2 102 1922 12.4 99.2 

1908 13.7 102 1922 12.4 99.3 

1883 14.3 102 1922 12.4 98.0 

1833 15.0 102 1912 12.4 • 95.4 

1880 14.9 102 1922 12.4 97.8 

1920 12.3 102 1922 12.4 99.9 

* Test# 194 represents retest oftest# 193 after further compaction effort was applied. 

N of Lot 73 & 74. W of Lot 63, E of Lot 169 Remo\'al of Water & Sanitarv Lines 
Jul 07 Silty 

am 196 12 m N. ofS side of Lot #74 -0.4 Cla> 1849 13.0 102 1922 12.4 .. 96.2 
Silt) 

197 13 m K ofS side of Lot #73 -0.4 Clay 1822 13.8 102 1922 12.4 .. 94.8 

Sill) .. 198 Retest of Test #196 -0.4 C'la) 1893 13.2 102 1922 12.4 98.5 

Silty 
• 199 Retest of Test # 197 -0.4 Cla) 1902 13.5 102 1922 12.4 99.0 

Silt) 
200 162 m \\', of E side of Lot #63 -1.0 Cla> 1918 14.0 102 1922 12.4 99.8 

Silt) 
201 250 mW, ofE side of Lot #63 -1.0 C'la) 1881 15.0 102 1922 12.4 97.9 

* Test # 198 & 199 represents retest of test # 196 & 197 after further compaction effort was applied. 

Jul 07 Silt> 
pm 202 165 m W. of E side of Lot 1163 -0.7 Clay 1904 13.5 102 1922 12.4 99.1 
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M&B TECHNICAL TESTING 
SERVICES LID. 
--Ell. l~l--

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 
Date Test Location 
2018 # 

203 255 mW. ofE side of Lot #63 

204 20 mW, ofE side of Lot #169 

205 60 mW. of E side of Lot #169 

Woflot63,154 169 . . 
Jul 09 

am 206 128 mW. ofE side of lot #63 

* 207 206 mW. ofE side of Loi #63 

.. 208 Retest of Test# 207 

209 256 m W. of E side of Lot #63 

2s~ 
1003-?018 

.U.551 - 42 $Titr£T SE, CAlGAln, AB T2Z 4K4 
Ornc:E: 403-243-9733 F.u: 403-24M73tl 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

lrode,. ;.&JU. S., \9l ~- {'ahbrattd 02-02-2017 b\· Trodcr Canada \\C'~ inc. 

Elev. Soll Dry Unit Water l>rocto Proctor Opt. Compaction 
(m) Trpe Wt. Content Sampl4 Density Wate Len! 

T.0.S.G. (k2/m3) (9/e) # (k21m') (•/e) W•> 
Silty 

-0.7 Cla) 1918 14.3 102 1922 12.4 99.8 

Silt) 
-2.0 Cla~ 1885 11.3 102 1922 12.4 98.1 

Silty 
-2.0 Cla) 1908 12.6 102 1922 12.4 99.3 

Removal of Water & Saoitan- Lines 
Silry 

-l.O Clay 1880 10.6 102 1922 12.4 97.8 

Silty 
-1.0 Clay 1822 11.7 102 1922 12.4 • 94.8 

Silty 
-1.0 Clay 1881 11.7 102 1922 12.4 97.9 

Sihy 
-1.0 Clay 1874 11.9 102 1922 12.4 97.5 

* Test# 208 represents retest oftest# 207 after funher compaction effon was applied. 

Jul 09 Silly 
pm 210 108 m W. of E side of Lot #63 -0.7 Clay 1887 11.6 102 1922 12.4 98.2 

Sill)I 

211 192 m W. of E side of Lot #63 -0.7 Clay 1824 10.8 102 1922 12.4 • 94.9 

Silty 

• 212 Retest of Test # 211 -0.7 Clay 1895 10.6 102 1922 12.4 98.6 

Sihy 

213 20 mW, ofE side oflo1 #154 -2.0 Cla} 1804 11.8 102 1922 12.4 • 93.9 

Sil~ 

• 214 Retest of Test# 213 -2.0 Cla) 1878 11.9 102 1922 12.4 97.7 

Silty 

215 60 mW. ofE side of Lot #154 -2.0 Clay 1825 12.l 102 1922 12.4 * 95.0 

Silly 

• 216 Retest of Test # 21S -2.0 Clay 1883 11.7 102 1922 124 98.0 
Silty 

217 10 mW. of E side of Lot #l69 -1.7 Clay 1876 12.0 102 1922 12.4 97.6 

Silt~· 

218 70 m W. of E side of Lot # 169 -1.7 Clay 1883 12.8 102 1922 12.4 98.0 

Sihy 

219 160 mW, ofE side of Loi #169 -1.7 Cla~ 1901 12.7 102 1922 12.4 98.9 
* Test# 212. 214.& 216 repre!>ents retest of test# 211. 213 & 215 after funher compaction effon was applied. 

Jul 09 Silt~· 

pm 220 29 m E. ofW side of Lot #169 -1.4 Clay 1881 12.9 102 1922 12.4 97.9 
Silty 

221 89 m E. of W side of L.0111169 -1 .4 Cla) 1837 1 l.O 102 1922 12.4 • 95.6 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
-ltl.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

11551 - 42 Snnm 5£, Ct.L.G.Ul'Y, AB T2Z 4K4 
Oma:: 403·243-9733 F.uc: 403-243-9736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

SUMMARY of FIELD DENSITY TESTS ·1 mxler 34~\I. S '- .~CJJ.\4. Cahbraled 02-02·2CH'? h~ TmJi\cr Canad.a \\ t-st. Inc 

Date Test Loution Elev. Soil Dry Unit Water Procto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Samph Density Wate Level 

T.o.s.1;. (lu!/m3) W•> # (k2Jm-') 1c•I.) (9/'e) 

Silty 

• 2.2~ Retest of Test # 221 -1.4 Clay 1880 11.0 102 1922 12.4 97.8 

Silty 

223 30 mW, of E side of Lot #154 -1.7 Clay 1918 13.0 102 1922 12.4 99.8 
Silly 

224 65 mW. of E side of Lot #154 -l.7 Clay 1902 12.l 102 1922 12.4 99.0 
* Test# 212. 214.& 216 represents retest oftest# 21 l. 213 & 2 I 5 after further compaction effon was applied. 

W fl 63 54 E fL 0 ot ,L, 0 ot 169 R 1 fW emova o at er &S anitary L' mes 
Jul 10 Sill>· 

am 225 106 mW. ofE side of Lot #63 -0.4 Clay 1878 12.8 102 1922 12.4 97.7 
Silty 

226 210 m W, of E side of Lot #63 -0.4 Clay 1806 12.0 102 1922 12.4 • 94.0 

Silty 

227 250 mW, ofE side of Lot #63 -0.4 Clay 1837 13.1 102 1922 12.4 • 95.6 
Silty .. 228 Retest of Test #226 -0.4 Clay 1874 12.2 102 1922 12.4 97.5 
Silty 

• 229 Retest of Test #227 -0.4 Clay 1883 12.3 102 1922 12.4 98.0 

Silty 

230 15 m E. of W side of Lot #169 -1.0 Clay 1841 12.1 102 1922 12.4 • 95.8 

Silty 

231 60 m E. ofW side of Lot 11169 -1.0 Clay 1883 11.6 102 1922 12.4 98.0 

Silty 

232 130 m E, ofW ~ide of Lot #169 -1.0 Clay 1875 12.9 102 1922 12.4 97.6 

Silty .. 233 Retest of Test #230 -1.0 Cla~ 1904 11.3 102 1922 12.4 99.1 

* Test# 228. 229 & 233 represents retest oftest# 226. 227 & 230 after funher compaction effon was applied. 

Jul 10 
pm Schedule testiOJ.? cancelled on site due to rain 

E of Lot 169, W of Lot 53, 117 & 154, !'\ of Lot 93 & 94, S of Lot 32 Removal of Water & Sanitan· Lines 
Jul 11 Silty 

pm 234 20 m E. of W side of Lot #169 -1.2 C'la~ 1885 13.1 102 1922 12.4 98.1 

Silty 

235 40 m E, ofW side of Lot #169 -1.2 Clay 1905 13.5 102 1922 12.4 99.l 

Silty 

236 60 m E. of W side of Lot #169 -1.2 Clay 1890 13 .4 102 1922 12.4 98.3 

Silt~ 

237 20 m v.•. of E side of Lot ti I 17 -1.9 Cla~ 190-0 13.2 102 1922 12.4 98.9 

Silty 

238 40 m W. of E side of Lot # l 1 7 -1.9 Clay 1888 I l.9 102 1922 12.4 98.2 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E!ll.199)--

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 
Datr Test Location 
2018 # 

239 60 mW. of E side of Lot #117 

240 20 mW, ofE side of Lot #154 

241 40 mW, ofE side of Lot #154 

242 60 mW. ofE side of Lot #154 

243 20 m N, ofS side of Lot #94 

244 40 m N. of S side of Lot #94 

245 20 m N. of S side of Lot #93 

246 40 m N. ofS side of Lot #93 

247 20 m N. lOm W ofS side of Lot #93 

248 40 m N. !Om W ofS side of Lot #93 
Jul 11 

pm 249 20 m E. ofW side of Lot #169 

250 40 m E, ofW side of Lot #169 

251 60 m E. ofW side of Lot #169 

252 20 m W, of E side of Lot #53 

253 40 mW. ofE side of Lot #53 

254 60 mW. ofE side of Lot #53 

255 80 m W. of E side of Lot #53 

256 100 m W. of E side of Lot #53 

257 15 m N, ofS side of Lot #94 

258 30 m r-;, of S side of Lot #94 

259 15 m J\. ofS side of Lot #93 

260 30 m 1'. of S side of Lot #93 

11551 - 42 STllfE'T SE. CALIWl'f. AB T2Z 4K4 
Oma: 403·243-9733 F.u: 403-243-9739 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +i- 3% 

lroder :i,.~O. ~.~ 39134. C~hbralcd 02·02·2017 b,· TroJ1.lcr Can•d• \\ eu Inc. 

Elev. Soil Dry Unit Water rrocto1 Proctor Opt. Compaction 
(m) Type Wt. Content Samplt Density Watr Lrvrl 

T.O.S.G. (lurlm3) (91.) # (lurlm-') (91,) <9/o} 

Silty 

-1.9 Cla} 1915 11.8 102 1922 12.4 99.6 
Sill) 

·1.4 C'lay 1889 12.4 102 1922 12.4 98.3 
Silt)' 

-1.4 Clay 1910 12.6 102 1922 12.4 99.4 
Silty 

• 1.4 Clay 1903 12.8 102 1922 12.4 99.0 
Silty 

·0.8 Clay 1920 12.5 102 1922 12.4 99.9 
Silty 

·0.8 Clay 1910 12.5 102 1922 12.4 99.4 
Silty 

-0.8 Clay 1890 12.7 102 1922 12.4 98.3 
Silty 

-0.8 Clay 1915 11.7 102 1922 12.4 99.6 
Silty 

-0.8 Clay 1885 11.9 102 1922 12.4 98.I 
Silty 

-0.8 Clay 1903 12.5 102 1922 12.4 99.0 

Silty 
1.0 Cla) 1888 13.0 102 1922 12.4 98.2 

Sil~ 

1.0 Clay 1890 13.2 102 1922 12.4 98.3 
Silty 

1.0 Clay 1900 13.4 102 1922 12.4 98.9 
Silty 

-0.6 Clay 1905 12.9 102 1922 12.4 99.1 
Silty 

.Q.6 Clay 1886 12.7 102 1922 12.4 98.I 
Silty 

-0.6 Clay 1920 12.5 102 1922 12.4 99.9 
Silty 

-0.6 Clay 1903 11.0 102 1922 12.4 99.0 

Sil~ 

-0.6 Clay 1910 11.5 102 1922 12.4 99.4 

Silty 
-0.6 Cla~ 1915 11.7 102 1922 124 99.6 

Silty 
-0.6 Cla~ 1889 11.9 102 1922 12.4 98.3 

Silt~ 

-0.6 Cl~y 1911 13.1 102 1922 12.4 99.4 
Silty 

-0.6 Clay 1902 13.7 102 1922 12.4 99.0 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--hl.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954- 16 Avenue NE 

5318237 

Witco Contractors Southwest Inc. 

Witco Contractors Southwest Inc. 

11551 - 42 STRCCI SE. CALG4RT. AS T2Z 4K4 
Oma: 403·243-9733 F.u: 403-243-0736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

SUMMARY of FIELD DENSITY TESTS 1 ro•kr ~430. S.'- .. 191.1~. Cal1br11<d 02-02-1017 b' lro•leT Canada Wr>t Inc 

Date Trst Location Elt\'. Soil Dry Unit Water Procto1 Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sampl1 Density Watt Level 

1.0.S.G (lu!/m3) {°/•) # (kstlm') (•/e) (9/e) 

Silty 

261 15 m N. !Om W ofS side of Lot #93 -0.6 Clay 1918 13.5 102 1922 12.4 99.8 

Sihy 

262 30 m N. ofS side of lot #93 -0.6 Clay 1900 13.2 102 1922 12.4 98.9 

Silty 

263 15 m S, of N side of Lot #32 -2.3 Clay 1906 13.1 102 1922 12.4 99.2 

Silty 

264 30 m S, oft-; side of Lot #32 -2.3 Clay 1903 11.9 102 1922 12.4 99.0 

Silty 

265 20 m E. of W side of Lot # 169 -0.7 Clay 1889 12.7 102 1922 12.4 98.3 

Silty 

266 40 m E. ofW side of Lot #169 -0 7 Clay 1905 12.5 102 1922 12.4 99.I 

Silty 

267 60 m E. of W side of Lot #169 -0.7 Clay 1910 12.3 102 1922 12.4 99.4 

Silty 

268 80 m E. of W side of Lot #169 -0.7 Clay 1920 12.4 102 1922 12.4 99.9 

N of Lot 32, 93 & 94 W of Lot 117 & 154, E of Lot 169 , Remonl of Water & Sanitarv Lines 
Jul 12 Silty 

am 269 20 m N, of S side of Lot #94 -0.5 Clay 1833 12.0 102 1922 12.4 .. 95.4 
Silty 

::no 20 m N. of S side of Lot #93 -0.5 Clay 1880 D.1 102 1922 12.4 97.8 

Silty .. 271 Retest of Test# 269 -0.5 Clay 1883 12.0 102 1922 12.4 98.0 
Silty 

272 30 mW. of E side of Lot #154 .1.5 Cla> 1906 11.6 102 1922 12.4 99.2 
Silty 

273 80 mW. ofE side of Lot #154 -1.5 Clay 1900 12.3 102 1922 12.4 98.9 

Silt> 

274 36 mW. of E side of Lot #I 17 -1.5 C'bi) 1881 13.2 102 1922 12.4 97.9 
Silty 

275 100 mW. ofE side of Lot #117 -1.5 Clay 1893 12.8 102 1922 12.4 98.5 

Silt> 
276 50 m E. of W side of Lot 11169 -0.7 ('Jay 1924 11.8 102 1922 12.4 JOO.I 

Silty 

277 30 m !\. of S side of Lot #32 -1.0 (la) 1918 12.2 102 1922 12.4 99.8 
* Test II 271 represents retest of test /1 269 after further compaction cffon was applied. 

Jul 12 Silty 

pm 278 40 m E. of W side of Lot #169 -0.5 Cla> 1918 1:u 102 1922 12.4 99.8 
Silty 

279 80 m E. of W side of Lot #169 -0.5 Clay 1903 13.0 102 1922 L!.4 99.0 
Jul 12 Silty 

pm 280 :?2 m N. of S side of Lot #94 -0.3 Cla) 1904 11.9 102 1922 12.4 99.1 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
-91.1993-

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

11551 • 42 Smm SE. Cal.GAlr'r, A8 T2Z 4K4 
Oma:: 403-243-9733 F.u: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

SUMMARY of FIELD DENSITY TESTS lrl'll.lfr ''·'0. SS 3QJ 4. Cahbuct"d 02.01 •. WJ1b\·1 nn.ICT Coad.I \\'~,;1 Jn(. 

Date Test Location Ele\'. Soil Dry Unit Wafer Procto1 Proctor Opt. Compaction 
2018 # (m) T)·pe Wt. Content SampJj Density Wate Level 

T.0.S.G. (k2/m3) ("le) # (k2fm·') ("le) (9/e) 

Silty 

281 25 m N. of S side of Lot #93 -0.3 C'la} 1885 12.2 102 1922 12.4 98.I 
Silty 

282 30 m E. ofW side of Lot #169 -0.4 Clay 1874 12.9 102 1922 12.4 97.5 
Silty 

283 100 m E, ofW side of Lot #169 -0.4 Clay 1833 14.0 102 1922 12.4 • 95.4 
Silt~ 

• 284 Retest of Test #283 -0.4 Clay 1881 13.8 102 1922 12.4 97.9 
Silty 

285 50 mW, of E side of Lot #154 -1.3 Clay 1913 12.8 102 1922 12.4 99.5 
Silty 

286 150 mW, ofE side of Lot #154 -1.3 Clay 1903 12.6 102 1922 12.4 99.0 
Silty 

287 140 mW. of E side of Lot #l 17 -1.3 Clay 1887 13.3 102 1922 12.4 98.2 
Silty 

288 120 mW, ofE side of Lot #117 -1.3 Clay 1897 12.6 102 1922 12.4 98.7 
Silty 

289 50 m N, of S side of Lot #32 -0.9 Clay 1908 12.0 102 1922 12.4 99.3 
* Test# 284 represents retest oftest f:I 283 after further compaction effort was applied. 

N fL 32 93& 94/W fL 154 169 117 112 0 ot , 0 ot , , . R I fW emova o ·ater &S . anrtary L. mes 
Jul 13 Sill) 

am 290 20 m !\. of S side of Lot #94 -0.3 Clay 1864 12.9 102 1922 12.4 * 97.0 

Silty 

* 291 Retest of Test # 290 -OJ Clay· 1891 12.9 102 1922 12.4 98.4 

Silty 

292 20 m !\. of S side of Lot #93 -0.3 Cla:l' 1876 14.8 102 1922 12.4 97.6 
S•h)' 

293 30 mW. ofE side of lot #154 -1.0 Clay 1911 13.8 102 1922 12.4 99.4 
Silty 

294 100 mW. of E side of Lot #154 -1.0 Clay 1902 13. I 102 1922 12.4 99.0 
Silty 

295 25 mW. ofE side of Lot #169 -0.6 Clay 1914 12.2 102 1922 12.4 99.6 
Silty 

296 130 mW. ofE side of lot #169 -0.6 Clay 1883 12.9 102 1922 12.4 98.0 

Sill> 
297 50 m J\. of S side of Lot #32 -0.7 Cla~ 1812 12.5 102 1922 12.4 • 94J 

Silty 
• 298 Retest of Test# 297 -0.7 C'lay 1883 12.6 102 1922 12.4 98.0 
* Test # 291 & 298 represents retest of test # 290 & 297 after further compaction effort was applied. 

Jul 13 Silty 
pm 299 25 mW. ofE side of Lot #154 -0.6 Cla; 1848 12.6 102 1922 12.4 * 96.l 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--tsi. 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 
Date Test Location 
ZOl8 # 

300 100 mW.ofEsideofLot#l54 

• 301 Retest of Test # 299 

• 302 Retest of Test# 300 

303 15 m W. of E side of Lot# 117 

304 30 m ~- ofS side of Lot #94 

305 30 m !\. of S side of Lot #93 

2s~ 
1993-2018 

El"·· Soil 
(m) Type 

T.0.S.G. 

Silly 

-0.6 ("Jay 

Silty 

-0.6 C'la) 

Silty 

-0.6 Cla} 

Silly 

-0.6 Clay 

Silty 

0.0 Clay 

Silly 

0.0 Clay 

U.551 - 42 StRffl SE. C&1..D41n', AB T2Z 41<4 
Oma: 403-243·9733 FAii: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

Dry Unil Water Procto1 Proctor Opt. Compaction 
Wt. Content Sa mph Dfnsit}· Wate Level 

lk21m3) (0/.) # (lea.Im") (•fe) (9/o) 

1826 15.4 102 1922 12.4 • 95.0 

1901 12.3 102 1922 12.4 98.9 

1879 15.0 102 1922 12.4 97.8 

1913 12.6 102 1922 12.4 99.5 

1893 12.6 102 1922 12.4 98.5 

1908 13.5 102 1922 12.4 99.3 
* Test# 301 & 302 represents retest oftest II 299 & 300 after further compaction effon was applied. 

Jul 13 Silly 

pm 306 30 mW. ofE side of Lot #154 -OJ Clay 1883 12.3 102 1922 12.4 98.0 

Silty 

307 120 mW. ofE side of Lot 11154 -0.3 Clay 1902 12.9 102 1922 12.4 99.0 

Silty 

• 308 46 mW, ofE side of Lot #l l2 -0.3 Clay 1860 13.8 !02 1922 12.4 • 96.8 

Silt~ 

309 130 mW. of E side of Lot #112 -0.3 Clay 1901 12.6 102 1922 12.4 98.9 

Silty 

• 310 Retest of Test # 308 -0.3 Clay 1908 13.5 102 1922 12.4 99.3 
* Test # 31 O represents retest of test # 308 after further compaction effort was applied. 

W of lot 117, 154, 18 & 63/ N of Lot I, 28 & 32 Removal of Water & Sanitan· Lines 
Jul 14 Silt) 

am 311 40 m Y.'. of E side of Lot # 117 0.0 Cla) 1818 11.2 102 1922 12.4 • 94.6 

Silty 

312 120 m W. of E side of Lot ff 117 0.0 Cla) 1860 11.5 102 1922 12.4 • 96.8 

Silty 

* 31J Retest of Test# 311 00 Clay 1901 JU< 102 1922 12.4 98.9 
Silty .. 314 Retest of Test # 312 0.0 Clay 1902 11.6 102 1922 12.4 99.0 

Silty 

315 37 mW. of E side of Loi #154 0.0 Clay 1865 11.7 102 1922 12.4 .. 97.0 
Silty 

316 125 m \\'.of E ~ide of Lot 11154 0.0 Cla) 1859 11.7 102 1922 12.4 .. 96.7 

Silly 

* 317 Retest of Test #315 0.0 Clay 1893 12.3 102 1922 12.4 98.5 
Silt) 

* 318 Retest of Test #316 0.0 ('lay 1887 11.6 102 1922 12.4 98.2 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Ett.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 
Date Test Location 
2018 # 

319 I 00 m W, of E side of Lot #63 

320 200 m W, of E side of Lot #63 

25~ 
1993-2018 

11551 - 42 STREn SE. c.uOAR\', AB T2Z 4K4 
Of'FIC(; 403-243-9733 FAX: 403-243-9739 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +I- 3% 

'lro11CT l4311, S.:"\ ;~1:\4. (ahbra1cd 01-02-2017 h\ Trc:1.lrr C'anada West hx 

Ele". Soil Dry Unit Water Proc:to1 Proctor Opt. Compaction 
(m) Type Wt. Content Sampll Density Wate Level 

T.O.S.<o. (kg/m3) t•1.) # (k2/m·') (•/.) (9/o) 

Silt} 

0.0 Clay 1918 I l.5 102 1922 l.:?.4 99.8 

Silty 
0.0 Clay 1904 12.6 102 1922 12.4 99.l 

11 Test # 313. 314. 3 l 7 & 318 represents retest of test # 311. 3 12, 315 & 316 after further compaction effon was applied. 

Jul 14 Silty 
pm 321 25 m N, of S side of Lot #28 -2.0 ('lay 1891 13.9 102 1922 12.4 98.4 

Sill~· 

322 95 m N. of S side of Lot #28 -2.0 Clay 1883 14.5 102 1922 12.4 98.0 
Sihy 

323 10 m N, ofS side of Lot #1 -2.0 Clay 1787 13.5 102 1922 12.4 • 93.0 
Silty 

324 100 mN,ofSsidcofLot#I -2.0 Clay 1802 14.0 102 1922 12.4 .. 93.8 
Silty .. 325 Retest of Test # 323 -2.0 Clay 1881 13.3 102 1922 12.4 97.9 

Silty 

* 326 Retest of Test# 324 -2.0 Clay 1889 13.8 102 1922 12.4 98.3 
Silly 

327 25 m N. of S side of Lot #32 -1.7 Clay 1885 13.6 102 1922 12.4 98.1 

Si Icy 
328 100 m N, ofS side of Lot #32 -1. 7 Clay 1903 14.6 102 1922 12.4 CJ9.0 

Silty 
329 40 m W. of E side of Lot #I 7 -2.0 Cla>· 1880 15.1 102 1922 12.4 97.8 

Silty 

330 30 mW. of E side of Lot #181 -2.0 Clay 1885 15.0 102 1922 12.4 98.1 
11 Test# 325 & 326 represents retest oftest# 323 & 324 after further compaction effort was applied. 

W of lot 17, 131 & 1811 N of Lot 1, 28 & 32 Removal of Water & Sanitan Lines 
Jul 16 Silty 

am 331 25 mW. ofE side: of Lot #17 -1.7 Clay 1901 15.5 102 1922 12.4 98.9 

Silty 

332 30 m W. of E ~ide of Lot # 181 (South) -1.7 C'la) 1822 14.5 102 1922 12.4 .. 94.8 

Silty 

333 30 mW. of E side of Lot #181 (Nonh) -0. 7 Clay 1859 14.8 102 1922 12.4 .. 96.7 

Silty .. 334 Retest of Test # 332 -0.7 Cla~ 1900 14.9 102 1922 12.4 98.9 

Silty 

* 335 Retest of Test# 333 -0.7 Clay 18RX 14.5 102 1922 12.4 98.2 
Silly 

336 60 m W. of E side of Lot# 181 (South) -1.7 Cla> 1914 14.3 102 1922 12.4 99.6 
* Test# 334 & 335 represents retest of test# 332 & 333 after fun her compaction effort was applied. 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--hl199J--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

11551 - 42 Sn1En SE. CALGARY, AB T2Z 4K4 
OmcE: 403·243-9733 Fu: 403-243-97315 

M&B Project #: I 8-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +!- 3% 

SUMMARY of FIELD DENSITY TESTS lw•J<=r ~4.\(i. ~-~ ~QI 3-4. Cahbratt"d 02-02-2017 b\ lrolkr Cmada \\c!.1 Inc. 

Date Test Location Eln. Soil Dry Unit Water Procto1 Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sa mph Densit)• Wate Len I 

l.0.~.1;. (k2/m3) W•> # (kl!/m-') (•,;.) W•> 
Jul 16 Silty 

pm 337 30 m !". of S side: of Lot #I -1.7 C'lily l 889 12.1 102 1922 12.4 98.3 
Silty 

338 100 m N. of S side of Lot #l -l.7 Cla~ 1869 12.6 102 1922 12.4 • 97.2 

Silly 
• 339 Recest of Test# 338 -1.7 Clay 1914 12.0 102 1922 12.4 99.6 

Silty 

340 28 m -:'\.of S side of Lot #28 -1.7 Cla> 1810 13.6 102 1922 12.4 • 94.2 

Silt> 

341 125 m N. ofS side of Lot #28 -1.7 Clay 1802 12.6 102 1922 12.4 • 93.8 

Silt~ 

• 342 Retest of Test # 340 -1.7 Clay 1882 12.9 102 1922 12.4 97.9 

Silly 

• 343 Retest of Test# 341 -1.7 Clay 1902 12.5 102 1922 12.4 99.0 

* Test # 339. 342 & 343 represents retest of test # H8. 340 &341 after further compaction effort wa~ applied. 

Jul 16 Silty 

pm 344 25 m ]\;, ofS side of Lot #28 -1.5 Clay 1850 12.8 102 1922 12.4 • 96.3 

Silty 

345 109 m :\.of S side of Lot #28 -LS Cla) 1839 12.9 102 1922 12.4 * 95.7 

Silty 

• 346 Rftest of Test# 344 .1.5 Clay 1903 12.5 102 1922 12.4 99.0 

Silty 

• 347 Retest of Test# 345 -1.5 Clay 1890 12.9 102 1922 12.4 98.3 
Silty 

348 37 mW, of E side of Lot# 18 l (North) -0.4 Clay 1916 IO.I 102 1922 12.4 99.7 

Sill) 

349 40 mW. ofE side of lot #181 (South) -l.4 nay 1901 12.6 102 1922 12.4 9R.9 

Si tty 

350 10 m !\,of S side of Lot #I -1.4 Clay 1789 13.7 102 1922 12.4 • 93.1 
Sil1y 

351 80 m !\, ofS side of lot #I -1.4 Clay 1818 11.4 102 1922 12.4 • 94.6 

Silty 

352 140 m N. ofS side of Lot#! -1.4 nay 1803 12.7 102 1922 12.4 • 93.8 
Silty 

" 353 Retest of Test # 350 -1.4 na~ 1878 13.3 102 1922 12.4 97.7 
Silty 

• 354 Retest of Test# 351 -1.4 nay 1904 12.0 102 1922 12.4 99.1 
Silt) 

• 355 Retest of Test# 352 -1.4 Lia> 1895 12.4 102 1922 12.4 98.6 
Silty 

356 40 mW. of E side of Lot #17 -1.4 Cla) 1914 10.1 102 1922 12.4 99.6 
* Te~t ti 346. ~47. 353.354 & 355 represents retest oftest;; 344. 345_ 350. 351 & 352 afler further compaction effort was applied. 
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M&B TECHNICAL TESTING 
SER\llCES LTD. 
--fol. 1993---

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Horne Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

SUMMARY of FIELD DENSITY TESTS 
Date Test Location 
2018 # 

N of Lot I 28 & 32/ W of lot 17 & 181 ' Jul 17 
am 357 20 m !\, ofS side of Lot #1 

358 90 m !\. ofS side of Lot #1 

• 359 Retest of Test # 35 7 

• 360 Retest of Test# 358 

361 15 m K of S side of Lot #28 

362 I 05 m !\.of S side of Lot #28 

363 35 mW, ofE side of lot #17 

.. 364 Retest of Test # 363 

11551 - 42 S111m SE, CALGAll'r, AB T2Z 4K4 
Owa: 403-243-9733 Fu: 403-243-97315 

M&B Project#; 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

Tro••t-r l4\(I S' 'Ql\4 C'ahbralitd02'-02-:!0l7tn. lmxlerCanad1Westlnc - - .. 

Eln. Soil Dr,· Unit Water .,rocto1 Proctor Opt. Compaction 
(m) Type Wt. Content Samph Density Wate Level 

1.0.~.G. (1Wm3) (•/.) # (k2'm-') c•1,) {~1) 

Remoul of Water & Sanitan· Lines 
Silty 

-l.3 Clay 1800 12.7 102 1922 12.4 .. 93.7 
Silty 

-1.3 Clay 1785 13.7 102 1922 12.4 • 92.9 
Silty 

-1.3 Clay 1897 11.8 102 1922 12.4 98.7 
Silty 

-1.3 Clay 1881 12.9 102 1922 12.4 97.9 
Silty 

-1.3 Clay 1914 JO.I 102 1922 12.4 99.6 
Silty 

-1.3 Clay 1902 11.8 102 1922 12.4 99.0 
Silty 

-I. I Clay 1863 13.3 102 1922 12.4 • 96.9 
Silty 

-I. I C'lay 1905 13.0 102 1922 12.4 99.I 
* Test# 359. 360 & 364 represents retest of test# 357. 358 & 363 after further compaction effort was applied. 

Jul 17 Silty 

om .. 365 15 m !\,of S side of lot #32 -1.0 Clay 1853 11.4 102 1922 12 4 • 96.4 
Sill) 

• 366 80 m N, ofS side of Lot #32 -1.0 (la)' 1839 11.l 102 1922 12.4 • 95.7 
Silty 

• 367 Retest of Test# 365 -1.0 Clay 1885 11.6 102 1922 12.4 98.1 
Silty 

• 368 Retest of Test # 366 -1.0 Cla) 1899 10.8 102 1922 12.4 98.8 
Silty 

369 25 m ?\. of S side of Lot #28 -1.0 Cla) 1855 11.8 102 1922 12.4 96.5 
Silty 

• 370 120 m f\. of S side of Lot #28 -1.0 Cla) 1787 13.l 102 1922 12.4 • 93.0 
Silt) 

• 3il Retest of Test# 370 -1.0 Cla) 1889 12.7 102 1922 12.4 98.3 
* Test# 367, 368 & 371 represents retest oftest# 365. 366 & 370 after funher compaction effon wa~ applied. 

Jul 17 Silt) 

om 372 30 mW. ofE side of Lot 11181 (South) -1.1 Cla) 1774 13.J 102 1922 12.4 • 92.3 
Silty 

• 373 Retest of Test # 3 72 -I. I Cla> 1894 12.8 102 1922 12.4 98.5 
Silty 

374 30 m \\'.of E side of Lot #17 -0.8 Cla) 1778 14.7 102 1922 12.4 • 925 
Silty 

• 375 Retest of Test# 374 -0.8 Cla) 1880 14.3 102 1922 12.4 97.8 
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M&B TECHNICAL TE. STING 
SERVICES LTD. 
--UI. J99.I--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 · 16 Avenue NE 

s31s2n 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

SUMMARY of FIELD DENSITY TESTS 
Date Test Location 
2018 # 

376 20 m K of S side of Lot #28 

377 127 ml\. ofS side of Lot #28 

378 10 mt\. ofS side of Lot #32 

379 110 m !\.of S side of Lot #32 

• 380 Retest of Test# 376 

• 381 Retest of Test# 377 

382 20 m N. ofS side of Lot #I 

383 120 m J\. of S side of Lot # J 

• 384 Retest of Test# 382 

.. 385 Retest of Test # 383 

Eln. Soil 
(m) Type 

1.0.S.G. 

Silty 

-0.8 Cla) 

Silt~ 

-0.8 Clay 

Silty 

-0 7 Clay 

Silty 

-0.7 C'la) 

Silt) 

-0.7 C'la) 

Silty 

-0.7 Clay 

Silty 

·1.0 Clay 

Silty 

-J.O Cla~ 

Silly 

-J.O Clay 

Silt> 
.J.Q Cl~) 

U551 - 42 5TR£n SE. CAUl.urt, AB T22 4K4 
Oma:: 403·243-11733 FAX: 403-24a.11736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

Dr)· Unit "'ater Procto1 Proctor Opt. Compaction 
Wt. Content Sa mph Density Wate Level 

(k2/m3) (91.) # (ke/m'') c•/o) (91.) 

1829 13.9 102 1922 12.4 .. 95.2 

1834 13.1 102 1922 12.4 .. 95.4 

1879 14.4 102 1922 12.4 97.8 

1901 13.2 102 1922 12.4 98.9 

1906 13.5 102 1922 12.4 99.2 

1899 13.7 102 1922 124 98.8 

1776 13.6 102 1922 12.4 • 92.4 

1837 14.0 102 1922 12.4 • 95.6 

1907 13.9 102 1922 12.4 99.2 

1897 LU 102 1922 12.4 98.7 
* Test# 373. 375, 380. 381. 384 & 385 repre~ent~ retest oftest# 372. 374. 376. 377. 382 & 383 after further compaction effort 

was applied. 

NofLotl 28&32/WofLotl31181 72&17 . . ,, Removal of Water Storm & Sanitarv Lines • 
Jul 18 Silty 

am 386 25 m !\. of S side of Lot # l -0.7 Clay 1793 12.5 102 1922 12.4 • 93.3 
Silty 

387 125 m N. of S side of Loi #l -0.7 Clay 1883 13.0 102 1922 12.4 98.0 

Siiiy .. 388 Retest of Test # 386 -0.7 Clay I8R5 12.5 102 1922 12.4 98.l 
'5il1y 

389 30 rn W. of E side of Lot 11131 (South) -0.8 C'la) 1878 14.7 102 1922 12.4 97.7 
Silt} 

390 35 mW. of E side of Lot #181 (North) -0.4 Clo) 1817 12 9 102 1922 12.4 • 945 
Silty .. 391 Retest of Test# 390 -0.4 Cla; 1880 12.0 102 1922 12.4 97.8 

Silt; 

392 30 mW. of F side of Lot #17 -0.7 Cla; 1895 12.0 102 1922 12.4 98.6 

Sill; 

393 25 rn !\. of S side of Lot #28 -0.6 Cla} 1790 I J.9 102 19.22 12.4 • 93.1 
Silt; 

394 DO m !\.of S side of Lot #.28 -0.6 Cla~ 1812 11.5 102 1922 12.4 94.3 
Silt; 

* 395 Retest of Test ti 393 -0.6 C'la; 1905 11.6 102 1922 12.4 99.J 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Fsl. 19'J)--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 
954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

2!;~ 
IUl-2018 

.U.551 - 42 STRm SE. CAUWft, AB T2Z 4K4 
Omu:: 403-243-9733 Fu: 403-243-0736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

SUMMARY of FIELD DENSITY TESTS Trnder .l410. ~.\: ~Ql)4, f.Jtbraird(J~-02-2017 h' lroakr Canada Wes• Im 

Date Test Location EleY. Soil Dr)· Unit Water ~rocto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sampl4 Density Wate Lenl 

T.O.S.G. (k2/m3) (•/o) # (k2fm·') (•/o) W•> 
Silt) 

396 25 m N. ofS side of lot #32 -0.3 Cla} 1831 13.0 102 1922 12.4 • 95.3 
Silty 

397 130 m N. ofS side of lot #32 -0.3 Clay IX18 12.0 JO:! 1922 12.4 • 94.6 
Silty 

• 398 Retest of Test# 396 -0.3 Cla~ 1895 12.8 102 1922 12.4 98.6 
Silt~ .. 399 Retest of Test# 397 -0.3 Clay 1879 12.2 102 1922 12.4 97.8 

* Test# 388, 391. 395. 398 & 399 represents retest oftest# 386. 390. 393. 396 & 397 after further compaction effort was applied. 

Jul 18 Silty 
pm 400 50 m W. of E side of Lot #72 ·2.0 Clay 1855 14.l JO:! 1922 12.4 * 96.5 

Silty 

* 401 Retest of Test# 400 -2.0 Clay 1901 13.5 102 1922 12.4 98.9 
Silty 

402 20 m NW. ofE side of lot #129 -2.0 Clay 1909 13.0 102 1922 12.4 99.3 
Silt) 

403 20 m SW. ofE side of Lot #129 -2.0 Clay 1900 12.6 102 1922 12.4 98.9 
Sill} 

404 30 m I\. of S side of Lot #28 -0.6 (l;.iy um 1.U 102 1922 12.4 • 94.3 
Silty 

405 130 m N. ofS side of Lot #28 -0.6 Clay 1876 14.0 102 1922 12.4 97.6 
Silty 

• 406 Retest of Test # 404 -0.6 Clay 1884 13.8 102 1922 12.4 98.0 
Silty 

407 30 mW, of E side of lot #17 -0.4 Clay 1862 12.l 102 1922 12.4 • 96.9 
Silty 

• 408 Retest of Test# 407 -0.4 Cla) 1903 11.8 102 1922 12.4 99.0 
Silty 

409 30 mW. of E side of lot 11181 -0.4 Cla} 1897 LU 102 1922 12.4 98.7 
Silty 

410 30 mW, of E side of Lot #181 (J\'orthl 0.0 Cla) 1840 11.0 102 1922 12.4 * 95.7 
Silty 

• 411 Retest of Test# 410 0.0 Cla> 1914 11.3 !02 1922 12.4 99.6 
Sihy 

412 20 m ~. ofS side ofLot 1132 0.0 Cla> 1820 13.5 102 1922 12.4 • 94.7 
Silt~ 

413 120 mN.ofSsideoflot#32 0.0 Cla> 1829 14.6 102 1922 12.4 .. 95.2 
Silty 

• 414 Retest of Test# 412 0.0 Cla) 1878 13.0 102 1922 12.4 97.7 
Silt) 

• 415 Retest of Test# 413 0.0 Cla> 1903 14.8 102 1922 12.4 99.0 
* Test r: 401. 406. 411. 414 & 4 15 represents retest of test # 400. 404, 407. 410. 412 & 413 after further compaction effon was 

applied. 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--bl. 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 
Date Test Location 
2018 # 

Jul 18 
pm 416 30 m !\.of S side of Lot #I 

417 120 m !".of S side of Lot #I 

.. 418 Retest of Test# 417 

419 30 m N. ofS side of Lot #28 

420 120 m N. ofS side of lot #28 

• 421 Retest of Test# 419 

• 422 Retest of Test # 420 

Elev. Soil 
(m) T~·pe 

1.0.S.G. 

Silty 
-0.4 C"lay 

Silly 
-0.4 C"lay 

Silty 
-0.4 Cla} 

Silty 
-0.4 Clay 

Silty 
-0.4 Clay 

Silty 
-0.4 Clay 

Silt} 
-0.4 Clay 

llSS~ - 42 STREn SE. CALGAll'r, AB T22 4K4 
Oma: 403-243-9733 Fu: 403-243-9736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

-
Dr~· Unit Water l'rocto1 Proctor Opt. Compartion 

Wt. Contrnt Sa mph Drnsity Wate Lnel 
(k2/m3) (•/o) # (k2fm·') (•/.) (•fo) 

1884 12.7 102 1922 12.4 98.0 

1860 1.U 102 1922 12.4 * 96.8 

1903 13.0 102 1922 12.4 99.0 

1851 1.3.4 102 1922 12.4 • 96.3 

1812 12.0 102 1922 12.4 • 94.3 

1901 13.7 102 1922 12.4 98.9 

1912 12.4 102 1922 12.4 99.5 

* Test# 418. 421 & 422 represents retest oftest# 417. 419 & 420 after further compaction effort was applied. 

Jul 19 Scheduled Testin).! cancelled on site due to wet site conditions 

"i of Lot I, 28/S Lot 28/E Lot 22 & J 29/W of Lot 17, 181/S of Lot 129 Remo,·at of Water, Storm & Sanitan· Lines 
Jul 20 Silt~ 

am 423 30 m !\:. ofS ~ide of Lot #I 0.0 Cla~ 1753 13.0 102 1922 12.4 .. 912 
Silt) 

424 150 m !\. of S side of Lot # 1 0.0 Clay 1801 13.2 102 1922 12.4 .. 93.7 
Silty 

• 425 Retest of Test# 423 00 Clay 1900 13.2 102 1922 12.4 98.9 
Silt) .. 426 Retest of Test # 424 0.0 Clay 1889 13.7 102 1922 12.4 98.3 
Silt) 

427 30 m N. of S side of Lot #28 -0.5 Clay 1885 13.5 102 1922 12.4 98 1 
Silty 

428 150 m !\, ofS side of Lot 1128 -0.5 Cla} 1897 13.1 102 1922 12.4 98.7 
Jul 20 Silt) 

pm 429 30 m \\'. of E side of Lot #72 -1.0 C'la) 1887 13.2 102 1922 12.4 98.2 
Sill) 

430 100 mW. ofE side of lot #72 -1.0 C'ld) 1904 13.8 102 1922 12.4 99.1 
Silt) 

431 40 m E. of W side of Lot #I 7 -1.0 Cl3) 1916 13.7 102 1922 12.4 99.7 
Sill) 

432 80 m E. of W side of Lot ti I 7 -1.0 Cla~ 1920 13. l 102 1922 12.4 99.9 
Silly 

433 40 m E. ofW side of Lot #181 -1.0 Cloy 1753 13.l 102 1922 12.4 • 9U 
Silty 

434 80 m E. of W side of Lot # l 81 -1.0 Clay 1724 13.2 102 1922 12.4 • 1!9.7 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Hl.1991--

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 
Date Test Location 
2018 # 

• 435 Retest of Test # 433 

• 436 Retest of Test # 434 

437 20 m N, of S side of Lot #129 

438 20 mW, of E side of Lot lil 29 

2s~ 
, 993-7018 

11551 - 42 STAUl SE. C.LOARY. AB T2Z 4K4 
Omct:: 403·243-9733 FAX: 403·243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +I- 3% 

Tn.1·d1.:r ~4~0. SS -'~ll4. Cal&bra1cd 0:!-02-201'1 by lm1.ler Canada We-s1 lnc 

Ele\·, Soil Dry Unit Water l>rocto Proctor Opt. Compaction 
(m) Type Wt. Content $ampl1 Density Wate Level 

1.0.S.G, (k2/m3) (%) # (k2'm·') (9/o) W•> 
Silt~ 

-1.0 Cla~ 1891 13.7 102 1922 12.4 98.4 

Silty 

-1.0 Clay 1897 13.3 102 1922 12.4 98.7 
Silty 

-2.0 C'Ja) 1899 14. 1 102 1922 12.4 98.8 

Silty 

-2.0 Clay 1887 13.9 102 1922 12.4 98.2 
• Test II 425. 426, 435 & 436 represents retest oftest ti 423. 424. 433 & 434 after further compaction effort was applied . 

SW of Lot #129, W ofMH 13 & 14, W of Lot #172 & #72 Remoul of Water, Storm & Sanitan· Lines 
Jul 21 Silly 

am 439 20 m SW. ofE side of Lot #129 -1.S Clay 1871 9.8 102 1922 12.4 * 97J 
Silty 

440 40 m SW, ofE side of Lot #129 -1.5 Clay 1910 9.7 102 1922 12.4 99.4 

Silty 
.. 441 Retest of Test# 439 .1.5 Clay 1884 9.5 102 1922 12.4 98.0 

Silty 

442 15 mW. ofE side ofMH14 -2.0 Clay 1914 1 J.3 102 1922 12.4 99.6 

Silt) 
443 20 mW. 6m N ofE side ofMH14 -2.0 ("lay 1893 12.5 102 1922 12.4 98.5 

Silty 

444 31 mW. 6m N ofE side ofMH14 -2.0 Clay 1891 13.0 102 1922 12.4 98.4 
Silty 

445 33 mW. 5m )'; ofE side ofMH14 -2.0 Clay 1891 12.4 102 1922 12.4 98.4 

Silty 
446 30 mW. of E side of lot 72 -0.8 Clay 1840 9.6 102 1922 12.4 * 95.7 

Silty 

447 130 mW. of E side of Lot 72 -0.8 Clay 1876 10.3 102 l922 12.4 97.6 
Silt) 

* 448 Retest of Test# 446 -0.8 Clay 1901 10.0 102 1922 12.4 98.9 
Jul 21 Silty 

pm 449 50 m W. of E side of MH 13 · l. 7 Clay 1895 11.3 102 1922 l2.4 98.6 
Silty 

450 ISO mW, ofE side ofMHl3 -1. 7 Clay l860 13.0 102 1922 12.4 .. 96.8 
Silty 

451 250 m W, of E side of MHI 3 -1.7 Clay 1903 11.6 102 1922 l2.4 99.0 

Sill~ 

452 300 mW. ofE side ofMHl3 -1.7 Clay 1893 10.5 102 1922 12.4 98.5 
Silty 

* 453 Retest of Test # 450 -l.7 C'lil) 1882 13.2 102 1922 12.4 97.9 
Silly 

454 10 m W. of E side of Lot 72 -0.6 Clay 1861 12.9 102 1922 12.4 .. 96.8 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
-bl. 1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Witco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

1.1551 - 42 SlREn SE. CAU>.un. AB T2Z 4K4 
Ofl'ICE: 403·243-9733 FAX: 403·243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+!- 3% 

SUMMARY of FIELD DENSITY TESTS 1 ruxkr ,\4)0. S \: .~9114. ( ahbrarc-d 02-02.2017 bv Tro.1.fcr Canada \\ C"lti Inc . .. 

Date Test Location Elev. Soil Dry Unit Water Proc:to1 Proctor Opt. Compaction 
2018 # (m) Type 'Wt. Content Samplt Density Wate Level 

T.O.S.G. (kl!/m3) (o/o) # (kafm·') We) (%) 

Silt> 
455 100 mW,ofEsideofL0172 -0.6 ('Jay 1903 13.6 102 1922 12.4 99.0 

Silt> 
• 456 Retest of Test # 454 -0.6 Clay 1892 12.5 !02 1922 12.4 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:\1Hl4, W of Lot#63 W of Lot #72 ' Removal of Water, Storm & Sanitan· Lines 
Jul23 Silly 

am 457 15 mW, ofE side of Lot 129 -1.7 Clay 1832 13.2 102 1922 12.4 95.3 

Silty 

458 40 mW. ofE side of Lot 129 -1.7 CJ a) 1883 13.9 102 1922 12.4 98.0 
Silty 

459 20 mW, ofE side ofMH14 -l.7 Clay 1860 10.7 102 1922 12.4 • 96.8 
Silty 

460 20 mW. 6m N ofE side ofMHl4 -1.7 Clay 1887 13.6 10.2 1922 12.4 98.2 
Silty 

461 31 mW. 6m '!'\ ofE side ofMH 14 -1.7 Clay 1901 11.8 102 1922 12.4 98.9 
Silty 

462 33 mW. Sm!\ ofE side ofMHl4 -1.7 Clay 1864 13.0 102 1922 12.4 97.0 

Silty 

* 463 Retest of Test# 459 -1.7 Cla) 1903 11.0 102 1922 12.4 99.0 
Silty 

• 464 Retest of Test# 462 -1.7 Cla~ 1899 13.3 102 1922 12.4 98.8 
Jul 23 Silty 

pm 465 250 m W. of E side of Lot 63 0.0 Clay 1907 10.2 102 1922 12.4 99.2 
Silly 

466 280 m W. of E side of Lot 63 0.0 Clay 1846 12 8 102 1922 12.4 • %.0 
Stlt} 

* 467 Retest of Test # 466 0.0 Cla} 1879 l2J 102 1922 12.4 97.8 
Silty 

468 30 m W, of E side of Lor 72 -0.5 Clay 1883 J0.9 102 1922 12.4 98.0 
Silty 

469 130 mW. ofE side of lot 72 -1.0 Cla} 1924 9.4 102 1912 12.4 100.l 
Silty 

470 170 m W, of E side oflot 72 -1.5 Cla~ 1873 10.9 102 1922 12.4 * 97.5 
Silty 

.. 471 Retest of Test # 470 -1.5 C'Jay 1889 10.6 102 1922 12.4 98J 
Silt} 

4i2 20 m \\'.of E side of Lot 129 -1.4 Clay 1880 11.8 102 1922 12.4 97.8 

S1Jn 
473 40 rn W. ofE ~ide of Lot 129 -1.4 C'Ja) 1889 11.0 102 1922 12.4 98.3 

,. Test 11 463. 464. 467 &:. .nJ represent;; retest of test "459. 462. 466 & 470 afier further compaction effort wa~ applied. 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E!ll.19!13--

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 
Date Test Location 
2018 # 

Ele\·. 
(m) 

T.O.S.G. 

Jul 24 Scheduled Te~aing cancelled due to wet site conditions 

Soil 
Type 

U..SSj. - 42 Sria:a SE. C..UU.lrf, AB T2Z 4K4 
Omcl: 403•2-43-9733 f'AX; 403•243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

Dry Unit Water Procto1 Proctor Opt. Compaction 
Wt. Content $amplt Density Wate l.enl 

(k2/m3) (•le) # (kl!/m·') (9/o) (o/o) 

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 & Sanitan· Lines 
Jul 26 Silty 

am 474 20 mW, of E ofMH13 0.0 Clay 1889 11.2 102 1922 12.4 98.3 

Silty 

475 100 m W, of E of MHI 3 0.0 Clay 1904 10.4 102 1922 12.4 99.1 

Silty 

476 200 m W, of E of MHI 3 0.0 Clay 1903 10.8 102 1922 12.4 99.0 

Silty 

477 300 mW. ofE ofMH13 0.0 Clay 1854 11.4 102 1922 12.4 • 96.5 

Silt)' 

* 478 Retest of Test# 477 0.0 Clay 1902 I I.I 102 1922 12.4 99.0 
Jul 26 Silty 

pm 479 23 mW. ofE ofMH14 .1.3 Clay 1864 13.4 102 1922 12.4 • 97.0 

Silty 

480 .23 mW. Sm WofE ofMHI4 .1.3 Clay 1905 11.3 102 1922 12.4 99.1 

Sili, 

481 36 mW. 8m W ofE ofMH14 -1.3 Clay 1885 11.9 102 1922 12.4 98.1 

Silt; 

482 36 mW, ofE ofMH14 -1.3 Clay 1906 1.2.7 102 1922 12.4 99.2 

Silly 

• 483 Retest of Tesi # 479 .1.3 Clay I 889 13.0 102 1922 12.4 98.3 

Silt; 

484 JO mW, ofE side of Lot 1.29 -l.3 Clay 1859 12.6 102 1922 12.4 " 96.7 

Silty 

485 40 mW, ofE side of Lot 129 -IJ C'la) 1835 13.8 102 1922 12.4 ... 95.5 

Silry 
... 486 Retest of Test # 484 -1.3 C'la~ 1903 12.4 102 1922 12.4 99.0 

Silt;· 

• 4R7 Retest of Test # 48S .1.3 Clay 1897 12.9 102 1922 12.4 98.7 

* Test# 478, 483, 486 & 487 represents retest oftest# 477. 479. 484 & 485 after further compaction effort was applied. 

W of MH-14/ W o fl.. #63 & 29 ot I f , :'Ii o Lot #118 R I f \\' emova o 11ier, s torm &S anltan· Lines 
Jul 27 Silty 

am 488 15 mW. ofE side of Loi 129 -l.O Clay 1889 9.7 101 1922 12.4 91U 

Silty 

489 .23 m \\'. of E side of Lot 129 -1.0 Clay IRRR lOJ IOI 19.22 12.4 98.2 

Silty 

490 23 mW, 7m !\ ofE side of Lot 129 -1.0 C'la) 1855 13.9 101 1922 12.4 • 96.5 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Ell. 1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 · 16 Avenue NE 

5318237 

Wilco Contractors Southwest lnc. 

Wilco Contractors Southwest Inc. 

1.1551 - 42 SIREn SE, CWIARY. AB T2Z 4K• 
Oma: 403·243-9733 FAA: 403·243-9736 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3% 

SUMMARY of FIELD DENSITY TESTS Truxler .\4,\0, S.\. lQIJ.C. Ca.hbntC"d 02-02-2011 ~ lrC\icln Canida West Inc 

Date Test Loution Eln. Soil Dry Unit Water Procto1 Proctor Opt. Compaction 
2018 # (m) T~·pe Wt. Content ~ampl~ Density Wate Level 

1.0.S.G. (k2Jm3) (o/e) # (kg/m-') (9/o) ("le) 

Silty 

* 491 Retest of Test # 490 ·LO Clay 1910 12.5 IOI 1922 12.4 99.4 
Silty 

492 13 mW.ofEofMHl4 -1.0 Clay 1889 11.2 101 1922 12.4 98J 
Silty 

493 23 mW. 8m !'\ ofE ofMHl4 -1.0 Clay 1914 10.6 IOI 1922 12.4 99.6 
Silty 

494 35 mW. ofE ofMHl4 -l.O Clay 182; 123 IOI 1922 12.4 • 95.0 
Silty 

495 35 mW, 8m N ofE ofMH14 -1.0 Clay 1906 11.5 JOI 1922 12.4 99.2 
Silty 

* 496 Retest of Test # 494 -1.0 Clay 1876 12.0 101 1922 12.4 97.6 
Srlty 

497 120 rn W ofE side of Lot# 72 -0.3 Cla) 1850 11.6 101 1922 12.4 * 96.3 
Silty 

498 180 m W of E side of Lot # 72 -0.3 Clay 1823 10.4 101 1922 12.4 94.8 
Silty 

• 499 Retest of Test# 497 -OJ Clay 1895 I 1.8 IOI 1922 12.4 98.6 
Jul 27 Silty 

pm 500 12 m J\ of S side of Lot # 118 -2.0 Clay 1830 14.2 101 1922 12.4 * 95.2 
Silty 

501 12 m ~- I 2m W of S side of lot # 118 -2.0 Clay 1866 14.6 IOI 1922 12.4 • 97.1 

Silty 
502 35 mN.ofSsideofLot# 118 ·2.0 Clay 1803 15.7 101 1922 12.4 .. 93.8 

Silty 
• 503 Retest of Test # 500 -2.0 Clay 1901 13.7 101 1922 12.4 98.9 

Silty 

* 504 Retest of Test # SO I -2.0 C'lay 1883 14.0 101 1922 12.4 98.0 
Silty 

• 505 Retest of Test # 502 -2.0 Clay 1906 14.6 JOI 1922 12.4 99.2 
Silty 

506 200 m W, of E side of lot # 63 -0.3 Clay 1884 15.3 101 1922 12.4 98.0 
Sri!) 

507 250 m W. of E side of lot # 63 -0.3 Cla) 1828 14.0 101 1922 12.4 • 95.I 
Sill) .. 508 Retest of Test # 507 -0.3 Clay 1878 14.3 101 1922 12.4 97.7 

Jul 27 Silty 
pm 509 15 m W. off of MH 14 -0.7 Cidy 1824 13.7 IOI 1922 12.4 .. 94.9 

Silty 
510 30 m \\'.off of~H14 -0.7 Cla) 1849 13.0 101 1922 12.4 * 96.2 

Silty 
511 30 m \\'. I Om S of E of MH 14 -0.7 Clay 1880 11.9 IOI 1922 12.4 97.8 

Silty .. 512 Retest of Test# 509 ·0.i Ua\ 1899 13.3 lOI 19:!2 12.4 98.K 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E•I. 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 
D1te Test Location 
2018 # 

• 513 Retest of Test# 510 

11551 - 42 STllUl SE. CAt.GAR'r. AB T2Z 4K4 
()me(: 403-243-9733 fAX: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/. 3% 

1r,,al<"r \4'.'0, ~ ' ~91 '.\"4, Cahhra1cd 02-02-2<H 7 b\ 'f ra•)('r C11t•d1 West lnc 

Ele\·. Soil Dr~· Unit Water J>rocto1 Proctor Opt. Compaction 
Cm) Type' Wt. Content $a mph Density Wate Level 

T.O.~.G. (IU!/m3) (%) # (k2fm·') (%) Wo) 

Silty 

·0.7 Clay 1904 12.9 101 1922 12.4 99.l 

• Tesl # 491. 496. 499, 503, 504. 505, 508. 512. 513 represents retest of test# 490. 494. 497. 500. 501, 502, 507. 509. 510 after 
further compaction effort was applied. 

~of Lot #118/ W of Lot #129/ \l' of MH-14 Remo,·al of Water. Storm & Sanitarv Lines 
Jul 28 Silty 

am 514 9 rn t\. of S side of Lot # 118 -1.7 Clay 1852 13.6 102 1922 12.4 • 96.4 

Silt~ 

515 9 m K 12m W of S side of Lot # 118 -1.7 Clay 1845 13.9 102 1922 12.4 • 96.0 

Silty 
516 35 m N. ofS side of Lot# 118 -1.7 Clay J!B5 12.7 102 1922 12.4 955 

Silty 

517 9 m N. 3m E ofS side of Lot# 118 -1.7 Clay 1879 11.3 102 1922 12.4 97.8 
Silty 

• 518 Retest of Test# 514 .J.7 Clay 1882 13.0 102 1922 12.4 97.9 

Sill)' .. 519 Retest of Test# 515 -1.7 Clay 1875 14.5 102 1922 12.4 97.6 
Silty 

520 15 m W, of E side of I .ot # I 29 -0.7 Clay 1855 l l.5 102 1922 12.4 • 96.5 
Silty 

521 25 mW,ofEsideofLot# 129 -0.7 Clay 1835 10.9 102 1922 12.4 • 95.5 
Silt) 

522 24 mW, Rm~ ofS side of Lot# 129 -0.7 Clay 1858 12.0 102 1922 12.4 • 96.7 
Silty 

" 523 Retest of Test # 520 ·0.7 Clay 1901 I I. I 102 1922 12.4 98.9 

Stll) 

• 524 Retest of Test# 521 -0.7 Clay 1889 11.8 102 1922 12.4 98.3 
Stlt)I 

• 525 Retest of Test# 522 -0.7 Cla) 1878 11.8 102 1922 12.4 97.7 
Silt) 

526 15 mW. ofE ofMH14 -0.4 Cla) 1925 9.5 102 1951 11.5 98.7 
Silt) 

527 30 mW.10mSofEofMHl4 -0.4 Clay 1861 10.6 102 1922 12.4 • 96.8 
Sill} 

• 528 Retest of Test# 527 -0.4 Cla> 1885 10.2 102 1922 12.4 98.1 
• Test # 518. 519. 523. 524. 525. 528 represents retest of test# 514. 5 I 5, 520. 521. 522. 527 after further compaction effort was 

applied. 

WofLot#l29,'.\ of Lot#ll8 RemoYal of Water, Storm & Sanitan· Lines . 
Jul 30 Silt) 

am 529 16 mW. ofE side of Lot# 129 0.0 Cla) 1911 9.2 102 1951 l I.5 97.9 
Silt) 

5.~0 2:? mW. of E ~ide of Lot# 129 0.0 Clay 1931 10.6 JO:! 1951 11.5 99.0 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--fol J.!193--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Witco Contraclors Southwest Inc. 

U551 - 42 5TR££T 5£. CAuiARY. AB T2Z 4M4 
<mia: 403·2<'3-9733 FAii: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/. 3% 

SUMMARY of FIELD DENSITY TESTS fro1.ler ,l.4!-0. '-.'\ .\91 J ... Cahbratrd 02-02-~017 b\ hoxlcr C"Anad.i Wut Inc 

Date Test Location Eln. Soil D11· Unit Water rrocto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sam pl• Densit)· Wate Level 

1.0.S.G. (k2/m3) (o/e) # (lu!.lm-') (9/e) c•1.> 
Silt) 

531 4 m :-i. ofS side of Lot# 118 -1.4 Cla} 1844 9.8 102 1922 I 2.4 • 95.9 

Silty 

532 4 m N. I l m W of S side of Lot # l 18 -1.4 Cla> 1855 10.4 102 1922 12.4 • 96.5 

Silt~ 

533 33 m ~.of S side of Lot # l l 8 -1.4 Cla~ 1908 10.1 102 1922 12.4 99.3 

Silty 

534 17 m N, of S side of Lot# 118 - l .4 Clay 1899 9.5 102 1922 12.4 98.8 

Silty 

• 535 Retest of Test# 531 - l .4 C'lay 1897 9.8 102 1922 12.4 98.7 

Silty 

• 536 Retest of "fest# 532 -l .4 C'la) 1884 10.6 102 1922 12.4 98.0 
Jul 30 Silt) 

pm 537 10 m K of S side of Lot II l l 8 0.0 C'la) 1885 9.7 102 1922 12.4 98.1 

Silly 

538 35 m N. of S side of Lot # I I 8 0.0 Clay 1879 9.5 102 1922 12.4 97.8 

Silty 

539 10 rn N. I 2m W of S side of Lot # 118 -1.0 Ci<I} 1854 10.0 102 1922 l 2.4 • 96.5 

Silty 

• 540 Retest of Test # 539 -1.0 Cla} 1899 9.5 102 1922 12.4 98.8 

Silty 

541 350 mW. ofS side of Lot ti I 18 -OJ Clay 1847 11.2 102 1922 12.4 • 96.l 

Silty 

* 542 Retest of Test # 541 -0.3 Clay 1884 11.5 102 1922 12.4 98.0 

* Tesl # 535. 536, 540. 542 represents retest oftest# 531. 532. 539. 541 after further compaction effort was applied. 

W of Lot #I & Lot #72 Removal of Water. Storm & Sanitary Lines 

fol) 31 Schedule am Testing cancelled on site. 

Silt) 

July 31 543 200 mW. of E side of Lot II 72 -1.0 Clay 1810 I 1.3 102 1922 12.4 * 94.2 

Sill) 

544 220 mW. of[ side of Lot# 72 -1.0 f'lay 1885 11.8 102 1922 12.4 98.J 

Silly 

• 545 Retest of Test# 543 -1.0 Clay 1901 l 1.6 102 1922 12.4 98.9 

Sill" 
546 15 m \\'.of E side of front gate Lot #I -2.0 Clu) 1833 14.9 102 1922 12.4 • 95.4 

Silt) 

547 75 m W. of E side of front ~ate Lot # l -2.0 ("Jay 1811 15.2 102 1922 12.4 * 94.2 

Silt) 
• 548 Rl'test of Test # 546 -2.0 C"la) 1897 14.8 102 1922 12.4 98.7 

Silt~ 

.. 549 Retest of Test # 547 -2.0 Cla) l8R5 14.9 102 1922 12.4 98.l 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--fOl.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 
Date Test Location 
2018 # 

550 35 mW. !Om N ofE side of front gate Lot #1 

551 35 mW. 90m N ofE side of front gate Lot #I 

• 552 Retest of Test # 550 

Elev. Soil 
(m) Type 

T.O.S.G. 

Sill~ 

-2.0 Cla~ 

Silty 
-2.0 Clay 

Silty 
-2.0 Clay 

U.5S.1 - 42 Sn1m SE. CA&.GAA'r. AB T2Z 4K4 
C>ma: 403-243-9733 FM: 403-243-9736 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3% 

Dry t:nit Water Procto Proctor Opt. Compaction 
\\'t. Content $ampl4 Density Wate Len I 

(b/mJ) (•/.) # (kglm·'> (%) (•.fe) 

1849 15.4 102 1922 12.4 • 96.2 

1938 9.9 102 1951 11.5 99.3 

1880 15.2 102 1922 12.4 97.8 
• Test# 545. 548. 549. 552 represent~ retest of test# 543. 546. 547. 550 after further compaction effort was applied. 
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M&B TECHNICAL TESTING 
SER VICES LTD. 

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

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

MOISTURE DENSITY (PROCTOR) RELATIONSHIP 

Project: Midfield Mobile Home Park 
954 - 16 Avenue NE 
(5318237) 

Sample#: 
Location: 

102 
Site - N of Lot 62 

Sample Description: Silty Clay. trace of gravel 
Project#: I 8-06-001 

Date: July 4, 2018 Technician: C.M. 

Client: Wilco Contractors Southwest Inc. 

~•oo E:::::=:E31~""""-I\. ......... '-

... 
!::: 
fl) 

2300 

Z ISOO 
~ 
c ... 
a: 
Cl 

1600 

150(1 

1400 

I )U(I 

'"'""'" _._ -~ 
---+~ ..... 

10 I.I 20 

Source: 

Minimum Dry Density (kg/m3) 
Maximum Dry Density (kg/m3) 1895 
Optimum Moisture Content: (%) 13.0 
Natural Moisture Content: (%) 

Compaction Standard: ASTM D 698 

JO 

Hammer Weight: 
Hammer Drop 
No. of Layers 
No. of Blows/Layer: 
Diameter of Mold: 
Height of Mold: 

Volume of Mold: 

Method 'A' 
2.5 

305 

3 
25 

102 
I 16 

0.000943 

ROCK CORRl;;~TIQNS 

oversize dry density moisture 

(%) (kg/m~) (%) 
5 1922 12.4 

10 1951 11.9 

15 1980 1 IJ 

kg 
mm 

mm 
mm 
m3 

.___ __________ ,_1_0_1s_T_u_RE_c_o_N_T_E_N_T_("A_._> ______________ [c~ 
All tests performed in accordance with AST'\1 Standard 0698. Dl557, or 02049 unless otherwise noted. 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--Est. 1993---

September 17. 2018 

1993-2018 

WILCO CONTRACTORS SOUTHWEST INC. 
4700 - 1 IO "'henue S.E. 
Calgary. AB 
T2C 2T8 

ATTENTION: MR. MICHAEL HEGARTY 

RE: MIDFIELD MOBILE HOME PARK 

11551 - 42 STREET SE. CALGARY. AB T2Z 4K4 

OrncE: 403-243-9733 f;x: 403-243-9736 
E'v'.A.1L: office@mbtechtesting.com 

Project No. t 8-06-005 

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 \r.,ith project requirements. 

If you have any questions. or require an) additional infommtion. please conta\:t this office. 

Respectfully submitted. 

M & B TECHNICAL TESTING SERVICES LTD. 

µ_ 
Mike O'Connor. P.Tech.(Eng.) 

I"·--, 

!CCil~! 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--r.1. 1991--

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 
Date Test Location 
ZOl8 # 

Lot #I Lot #72 
' AugOI 

am 553 15 mW, of E side of front gate Lot #I 

554 75 m W, of E side of front 2ate Lot #I 

555 35 m W, I Om N of E side of front gate Lot # 1 

556 35 mW. 30m N ofE side of front gate Lot #I 

557 35 m W. 90m N of E side of front gate Lot #I 

• 558 Re1est of Test #554 

• 559 Re1est of Test #556 
AugOI 

pm 560 15 m W. of E side of front gate Lot #I 

561 75 m W. of E side of front gate Lot # 1 

562 30 mW. 12m N ofE side of front gate Lot Ill 
mW. 6m N. lOm E ofE side offront gate 

563 30 Lot#I 
mW. 32m N. 7m W ofE side of front gate 

564 30 Lot #I 

• 565 Retest of Test #561 

• 566 Retest of Test #562 

.. 567 Retest of Test #563 
AugOI rn W. 6rn N, 12m E ofE side of front gate 

pm 568 30 Lot Ill 

569 30 m W, l 5m ~ of E side of front gate Lot# I 
m W. 32m ~- 7m \\'of E side of front gate 

570 30 Lot #I 

571 35 m \V. !Om !I.: ofE side of front gate Lot #I 

572 35 mW. 30m N of E side of front gate Lot #I 

U.551 - 42 STMn SE. C..taMr, AB T2Z 4K4 
OmcE: 403-243-9733 fA.X: 403-243-97315 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +I- 3 

Trod<r l•lO S -.: 391 '4 <"•l•hr•1cd 02·02-2017 by lrodcr Canad• West Inc - ... - . 
Elev. Soil D11· Unit Water Procto1 Proctor Opt. Compaction 
(m) T)•pe Wt. Content Samph Density "'ate Level 

T.O.S.G. (kg/mJ) (o/o) # (kefm·') <"'•> (%) 

Remo\·al of Water & Sanitar\' Line 

Silty 
-1.7 Clay 1883 I 1.8 I02 1922 12.4 98.0 

Silty 
-1.7 Clay 1844 11.3 102 1922 12.4 • 95.9 

Sill)' 
-1.7 Cla)' 1893 13.9 102 1922 12.4 98.5 

Silly 
-0.5 Cla) 1864 14.9 102 1922 12.4 "' 97.0 

Silty 
-0.3 Clay 1937 9.0 102 1922 12.4 100.8 

Silty 
-1.7 Clay 1908 11.5 102 1922 12.4 99.3 

Silty 
-0.5 Clay 1922 14.0 I02 1922 12.4 100.0 

Silty 
.1.5 Clay 1895 11.6 102 1922 12.4 98.6 

Silt> 
-1.5 Clay 1841 10.8 102 1922 12.4 • 95.8 

Silty 
·2.0 Clay 1847 15.4 102 1922 12.4 .. 96.1 

Silly 
-2.0 Clay 1850 14.4 102 1922 12.4 .. 96.3 

Silty 
-2.0 Clay 1921 13.3 102 1922 12.4 99.9 

Silly 
· 1.5 Clay 1899 11.0 102 1922 12.4 98.8 

Silty 
-2.0 Clay 1902 15.2 102 1922 12.4 99.0 

Silt~ 

·2.0 Clay 1885 14.6 102 1922 12.4 98.l 
Silly 

-2.0 Clay 1789 16.l 102 1922 12.4 • 93.l 
Silty 

-2.0 Clay 1890 12.0 102 1922 12.4 9!U 

Silt~ 

-2.0 Cla) 1906 12.4 102 1922 12.4 99.2 
Silty 

-l .4 Clay 1839 13.2 102 1922 12.4 .. 95.7 

Silt> 
-0.3 Clay 1880 14.0 I02 1922 12.4 97.8 

Page 1 of 11 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--bl. 1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954- 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

25~ 
1093-2018 

11551 - 42 SlRfFT SE. CAuaAr, AB T2Z 4K4 
Oma:: 403-243-9733 Fu: 403-243-97315 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3 

SUMMARY of FIELD DENSITY TESTS Troder :4<1,0, ~"\ .. \'I I.~ ... Cahbra1cd 02-02-2017 ~· Tr1>1.lcr ( aaad.a West Int 

Date Tett Location Elev. Soll Dr}· Unit Water Procto1 Proctor Opt. Compaction 
2018 # (m) T~·pe Wt. Content Samph Density Wate Le\·el 

T.O.S.G. (k2/ml) (9/e) # (klllm') ("lo) ('Ye) 

Sill) 

573 35 mW. 90m N of E side of front 2ate Lot #1 0.0 Clay 1908 10.6 102 1922 12.4 99.3 
Silty 

• 574 Retest of Test #568 0.0 Clay 1876 15.5 102 1922 12.4 97.6 

Sihy 

* 575 Retest of Test #571 0.0 Clay 1901 13.5 l02 1922 12.4 98.9 
Silty 

576 200 m W, of E side of Lot #72 0.0 Clay 1803 l0.8 102 1922 12.4 • 93.8 
Silly 

577 220 mW. ofE side of Lot #72 0.0 Clay 1847 10.2 l02 1922 12.4 * 96.I 
Silty 

• 578 Retest of Test #576 0.0 Clay l912 10.7 102 1922 12.4 99.5 
Silly 

• 579 Retest of Test #577 0.0 Clay 1895 9.9 102 1922 I2.4 98.6 
* Test# 558. 559, 565, 566, 567. 574, 575. 578, 579 represents retest oftest# 554. 556. 561. 562, 563. 568. 571. 576, 577 after 

further compaction effort was applied. 

Lot #1 
Aug02 Salt~· 

am 580 35 m W, I Sm N of E side of front gate Lot #I -0.6 Clay 1916 15.5 101 1922 12.6 99.7 
Sil1y 

581 35 mW. 30m 'N ofE side of front gate Lot #I 0.0 Clay 1927 14.2 IOI 1922 12.6 100.3 
Silty 

582 15 m W of E side of front gate Lot #I -1.3 Clay I789 16.9 101 1922 12.6 • 93.I 
Silty 

583 75 m W of E side of front gate Lot #I .1.3 Clay I822 15.5 IOI 1922 12.6 • 94.8 
Silty 

584 30 mW. 7m N of E side of front 11:ate Lot #I -1.7 Cla} I889 10.9 101 1922 12.6 98.3 
mW. 7m N. IOm E ofE side of front gate Silly 

585 30 Lot #I -1.7 Clay 1893 11.9 IOI 1922 12.6 98.5 

Silt» 

586 30 m W. 32m N of E side of front gate Lot ti I .1.7 Clay 1837 14.6 101 1922 12.6 • 95.6 
Silty 

• 587 Retest of Test #582 .1.3 Clay 1887 15.3 101 1922 12.6 98.2 
Silty 

• 588 Retest of Test #S83 .J.3 Clay 1897 15.3 101 1922 12.6 98.7 

Silt~ 

• 589 Retest of Test #586 -1.7 Clay 1914 14.0 IOI 1922 12.6 99.6 
Aug02 Silly 

pm 590 15 m W of E side of front gate Lot II I -1.0 Clay 1904 14.9 IOI 1922 12.6 99.I 
Silty 

591 75 m W of E side of front J?ate Lot# I -1.0 Clay 1881 15.9 JOI 1922 12.6 97.9 
Silt} 

592 35 mW. !Orn N ofE side of front gate Lot #I -0.3 Clay 1835 13.0 IOI 1922 12.6 • 95.5 

Page 2 of 11 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--&1.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 A venue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

U5!5.1 - 42 5TR£n SE, CAI.BART. AB T22 4K4 
°"1c(: 403-243-9733 F.u: 403-243-9736 

M&B Project #: I 8-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3 

SUMMARY of FIELD DENSITY TESTS Tm"°lt'r .l-4JO. ~S :l9J .\4. Cabbratc-d 0:!..02-2CH 7 h\' Tro:.Jcr ("1t1ada Wc-~c Inc. 

Date Test Location Elev. Soil Dry Unit Water 1>rocto1 Proctor Opt. Compaction 
2018 # (m) Type Wt. Content ISamph Density Wate Level 

T.0.S.G. (kl!/m3) (9/•) # (kl!fm·') (%) (O/e) 

Silty 

59] 30 m W. 1 Om N of E side of front gate lot I; 1 -1.4 Cla) 1810 14.7 101 1922 12.6 * 94.2 
mW. !Om N. !Om E of E side of front gate Silty 

594 30 lot Ill -14 Clay 1889 14.0 101 1922 12.6 98.3 
mW. 30m N. 7m E ofE ~ide of front gate Silt) 

595 30 Lot #I -1.4 Clay 1901 15.0 201 1922 12.6 98.9 
Silty 

* 596 Retest of Test #592 -OJ Cla) 1883 13.5 IOI 1922 12.6 98.0 
Silty 

* 597 Retest of Test #593 -1.4 Cla> 1876 14.9 IOI 1922 12.6 97.6 
Aug02 

pm Site was shutdown due to weather 3:]0pm .. Test# 587. 588. 589. 596, 597 represents retest of te~t # 582. 583. 586. 592, 593 after further compaction effort was applied . 

Aug03 Scheduled texting cancelled on site due to wet site comditions 

Lot #I 
Aug 07 Silt> 

am 598 15 m W of E side of front gate lot #I -0.6 Clay 1932 10.4 102 1922 12.4 100.S 
Silty 

599 75 m W of E side of front 2ate Lot # l -0.6 Clay 1908 12.9 102 1922 124 99.3 
Silty 

600 30 m w_ Rm N of E side of front gate Lot #I -1.0 Cla» 1862 13.7 102 1922 12.4 * 96.9 
m W. Bm N. l 2m E of E side of front gate Silt; 

601 30 Lot #1 -1.0 Clay 1883 12.0 102 1922 12.4 98.0 
Silty 

602 30 m W. 30m N of E side of front gate Lot # l -1.0 Clay 1918 12.6 102 1922 12.4 99.8 
m W. 30m N. 7m E of E <iide of front gate Sill) 

603 30 Lot#I -1.0 Cla~ 1822 14.6 102 1922 12.4 * 94.8 
Silty 

• 604 Retest of Test #600 -1.0 Clay 1880 132 102 1922 12.4 97.8 
Silty 

.. 605 30 Retest of Test #603 -l.O C'lay 1885 14.6 102 1922 12.4 98.l 
Aug07 Silly 

pm 606 15 m W of E side of front gate Lot # 1 -OJ c;ay 1901 13.7 102 1922 12.4 98.9 

Silt> 

607 75 m W of E side of front J.?ate I .ot #I -0.3 Cla) 1903 l l.6 102 1922 12.4 99.0 
Silt~ 

608 JO m \\'. l Om ~ of E side of front 2a1e Lot ti I -0.7 Clay 187R 13.5 102 1922 12.4 97.7 
mW. !Om:--;. l Om E of E side of front gate Silt; 

609 30 Lot t1l -0.7 lla) 1864 14.2 102 1922 12.4 * 97.0 
Silt> 

610 30 m W, 30m ~ of E side of front gate Lot ti I -0.7 Cla) 1889 10.3 102 1922 12.4 98.3 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Eol.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

uss1 - 42 5111(n SE, C.wwrr, AB T2Z 4k4 
Oma:; 403•243-9733 F4ll: 403-243-9731 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

SUMMARY of FIELD DENSITY TESTS lroxler ~.no. S., ~QP4. Callbrau:d 01·02-.W17 b\' Tro:ir.ler Can.ad:a Wnt 111~ 

Date Test Location Eln. Soil Dry IJnit Water Procto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sa mph Density Wate Ltvel 

l.O.S.G. (k2/m3) (•/.) # (kg/m·') ('lo) c•1.> 
mW. 30m N. 7m W ofE side of front gate Silty 

611 30 Lot #1 -0.7 Clay 1900 12.9 102 1922 12.4 98.9 

Silty 
• 612 Retest of Test #609 .o.7 C'lay 1889 14.0 102 1922 12.4 98.3 

Aug07 Silty 
pm 613 15 m W of E side of front gate Lot # l 0.0 Clay 1876 13.0 102 1922 12.4 97.6 

Sill) 

614 75 m W of E side of front gate Lot # l 0.0 Cla) 1900 11.2 102 1922 12.4 98.9 
Silty 

615 30 m W, Sm 1\ of E side of front flatc Lot #I -0.4 Clay 1841 13.9 102 1922 12.4 • 95.8 
m W, Sm N. I Om E of E side of front gate Silty 

616 30 Lot #I -0.4 Clay 1807 12.4 102 1922 12.4 • 94.0 
mW. 30m N. !Om W ofE side of front gate Silt) 

617 30 Lot Ill -0.4 Clay 1899 13.6 102 1922 12.4 98.8 
Sill) 

• 618 Retest of Test #615 -0.4 ('la> 1893 13.0 102 1922 12.4 98.S 
Silty 

* 619 Retest of Test #616 -0.4 Cla)· 1880 12.2 102 1922 12.4 97.8 .. Test #604, 605. 612. 618, 619 represents retest of test #600, 603, 609, 615. 6 I 6 afler further compaction effort was applied . 

Lot #l 
Aug08 Silt~ 

am 620 15 m W of E side of front gate Lot #I 0.0 Clay 1889 13.9 102 1922 12.4 98.3 
Silty 

621 75 m W of E side of front gate Lot #I 0.0 Clay 1831 13.0 102 1922 12.4 • 95.3 
Silly 

622 30 mW. !Sm JI.: ofE side of front gate Lot #I 0.0 Clay 1812 l l.5 102 1922 12.4 .. 94.3 
m W, I Om N. I Om E of E side of front gate Silty 

623 30 Lot#! 0.0 Cla~ 1861 13.9 102 1922 12.4 .. 96.8 
Silty 

624 30 m W. 30m !" of E side of front gate Lot n I 0.0 Clay 1904 12.6 102 1922 12.4 99.1 
mW. 30m N. !Om W of E side of front gale Silt~ 

625 30 Lot#I 0.0 Cla~ 1899 13.7 102 1922 12.4 98.8 
Silty 

* 626 Retest of Test #621 0.0 Clay 1891 13.0 102 1922 12.4 98.4 
Silty 

* 627 Retest of Test #622 0.0 Clay 1876 12.0 102 1922 12.4 97.6 
Silty 

• 628 Retest of Test #623 0.0 C1'1} 1889 13.5 102 1922 12.4 98.3 
• Test #626. 627. 628 represents retest oftest #621. 622. 623 after further compaction effort was applied. 

Lot #2, #169 

Page 4 of 11 



M&B TECHNICAL TESTING 
SERVICES LTD. 
--t.sf.199'J--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

2s~ 
199l-2018 

1l.551 • 42 SrMn SE. CALGARY, AB T2Z 4K4 
OFl'IOE: 403-243-9733 F.u: 403•243-0738 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

SUMMARY of FIELD DENSITY TESTS 1 ro'ltr \43(1. ~ '.\ ~~I ~4. Calibrated 02-02.20l 1 h\· l ro-.Jtr (IJiada We3.1 Inc. 

Date Test Location Elev. Soil Dry Unit Water Procto1 Proctor Opt. Compaction 
2018 # (m) l')·pe Wt. Content Sam pit Density Wate Level 

T.O.S.G. (kf!lm3) (•/o) # (kf!lm·') (o/e) (%) 
Aug09 Silty 

am 629 5 m N of S side of front gate Lot 112 -2.0 Clay 1810 12.8 !02 1922 12.4 • 94.2 
Silly 

630 10 rn N of S side of front gate Lot #2 -2.0 Clay 184R 13.8 102 1922 12.4 • 96.1 
Silty 

631 15 m ~ of S side of front gate Lot #2 -1.5 ("lay 1891 13.0 102 1922 12.4 98.4 

Silty 
• 632 Retest of Test #629 ·2.0 Clay 1901 12.6 102 1922 12.4 98.9 

Silly 
• 633 Retest of Test #630 -2.0 Clay 1893 13.5 102 1922 12.4 98.5 

Aug09 Silty 
pm 634 6 m N of S side of front gate Lot #2 -1.5 C'lay 1908 11.3 102 1922 12.4 99J 

Silt> 
635 15 m N of S side of front gate Lot #2 -1.5 Clay 1891 13.0 102 1922 12.4 98.4 

Silty 
636 26 m N of S side offront gate Lot #2 -1.2 Cla> 1922 9.7 102 1922 12.4 100.0 

Aug09 Silty 
om 637 6 m N of S side of front gate Lot #2 -1.3 Cla>· 1812 14.R 102 1922 12.4 • 94.3 

Silty 
638 15 m N of S side of front gate Lot #2 -1.3 Clily 1858 13.5 102 1922 12.4 • 96.7 

Silty 
639 25 m N of S side of front _gate Lot #2 ·0.9 Cla) 1845 14.0 102 1922 12.4 • 96.0 

Silty 
640 10 m S ofN side of Lot #169 -2.0 Clay 1829 8.5 102 1922 12.4 * 95.2 

Silty 
641 30 m S ofN side of Lot #169 -2.0 Clay 1885 9.3 102 1922 12.4 98.1 

Silty 
• 642 Retest of Test #637 -1.3 Clay 1875 14.5 102 1922 12.4 97.6 

Silty 
• 643 Retest of Test #638 -U Clay 1900 13.0 102 1922 12.4 98.9 

Silty 
• 644 Retest of Test #639 -0.9 Clay 1883 13.8 102 1922 12.4 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. MS represents retest oftest #629. 630. 637. 638. 639. 640 after further compaction effort was 

applied. 

Lot #2, #169 
Aug 10 Sill~ 

am 646 5 rn ~ of S side of fronr gate Lot #2 ·0.9 n,1y lR96 12.7 102 1922 12.4 98.6 
Silt) 

647 12 m ~ of S side of front gate Lot #2 -0.9 Cla) 1845 12.2 102 1922 12.4 .. 96.0 
Silly 

648 1h m :"\ of S side of front gate Lot li2 -0.6 Cla> 1883 11.6 102 1922 12.4 • 98.0 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E.C.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 
Date Test Location 
2018 # 

649 lO m S of N side of front gate Lot # 169 

650 30 m S of N side of front £ate Lot # 169 

• 651 Retest of Test #647 

• 652 Retest of Test #649 
Aug 10 

pm 653 5 m N of S side of front gate Lot #2 

654 15 m N of S side of front 2ate Lot #2 

655 25 m N of S side of front i:tate Lot #2 

656 JO m S ofN side of front gate Lot #169 

657 30 m S of N side of front gate Lot # 169 

* 658 Retest of Test #653 

• 659 Retest of Test #654 

... 660 Retest of Test #656 

• 661 Retest of Test #657 
Aug JO 

pm 662 5 m N of S side of front £ate Lot #2 

663 12 m S of S side of front £ate Lot #2 

664 26 m N of S side of front gate Lot #2 

665 10 m S of N side of front gate Lot # J 69 

666 30 m S of~ side of front gate Lot # 169 

* 667 Retest of Test #662 

1.1551 - 42 STRf.ET SE. CA10..,.., AB T2Z 4K4 
Oma:: 403-243-9733 fAJC 403·24MT3e 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

ln.i.1dtr .\4~0. S.\: ~QI ~4. Cahbrateod 02-02·2CH1 b\ ·1rcu1.l1r ("anada \\en lac 

Ele·"· Soil Dry Unit Water Procto Proctor Opt. Compaction 
(m) Type Wt. Content Sam pit Density W1te Lf'·el 

T.O.S.G. (k2/m3) (%) # (k2fm·') (%) (%) 

Silty 

-1.6 Clay 1862 8.9 102 1922 12.4 96.9 
Silly 

-1.6 Cla~ 1887 9.3 102 1922 12.4 98.2 
Sihy 

-0.9 Clay 1889 12.0 102 1922 12.4 98.3 
S1h)' 

-1.6 Cla) 1897 8.5 102 1922 12.4 98.7 
Silty 

-0.6 Clay 1831 13.0 102 1922 12.4 • 95.3 
Silty 

-0.6 Cla} 1866 13.2 102 1922 12.4 • 97.1 
Sill~ 

-0.3 Clay 1901 12.5 102 1922 12.4 98.9 
Silt) 

-1.3 Clay 1816 12.8 102 1922 12.4 • 94.5 
Silly 

-l.3 Clay 1851 12.0 102 1922 12.4 • 96.3 
Silt~ 

-0.6 Clay 1880 12.8 102 1922 12.4 97.8 
Silty 

-0.6 c-tay 1889 13.2 102 1922 12.4 98.3 
Silty 

-1.3 Clay 1884 12.6 102 1922 12.4 98.0 
Silry 

-1.3 Clay 1893 11.5 102 1922 12.4 98.5 
Silty 

-0.3 Cla} 1853 11.9 102 1922 12.4 * 96.4 
Silty 

-0.3 Clay 1891 12.5 102 1922 12.4 98.4 
Silty 

0.0 Clay 1883 13.1 102 1922 12.4 98.0 
Silty 

-1.0 Cl.a~ 1912 9.7 102 1922 12.4 99.5 
Silty 

-1.0 Clay 1897 9.3 102 1922 12.4 98.7 
Silty 

-OJ Cla> 1889 I LS 102 1922 12.4 98.3 

* Test #651. 652. 658. 659. 660. 661. 667 represents retest oftest #647. 649. 653. 654. 656. 657. 662 after further compaction 
effort was applied. 

Lot #2, #3, #169 
Aug 11 

am 668 10 m S ofS side of front ate Lot #169 -OJ 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--f.91. 1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 
954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

11551 - 42 STREF.l SE. CAl<Wl'I, AB T2Z 4H4 
Omc:f:; 403·243-9733 FA•: 403-243-97315 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

SUMMARY of FIELD DENSITY TESTS rt,11l~r ~4JO, Sf"\ .WI :l4. Cahl:ua1cd 02-02-2017 bv lr111;ler C'111.ad1. \\.est Inc 

Date Test Location Ele,·. Soil Dry Unit Water Procto Proctor Opt. Compaction 
2018 # (m) Type Wt. Content ISamplj Density Wate Level 

T.O.S.G. (ke/mJ) {°le) # ("2/m-') (%) (Of.) 

Silt} 
669 JO m S of 1' side of front gate Lot #169 -0.3 C'lay 1893 8.9 102 1922 12.4 98.5 

Silty 

670 5 m N of S side of front gate Lot #2 0.0 na, 1815 10.5 I02 1922 12.4 ... 94.4 
Silty 

671 15 m N of S side of front gate Lot #2 0.0 Clay 1824 I0.1 102 1922 12.4 • 94.9 
Silt~ 

672 26 m N of S side of front gate Lot #2 0.0 Cla) 1829 11.0 102 1922 12.4 .. 95.2 
Silly 

.. 673 Retest of Test #668 -0.3 Clay 1889 9.0 102 1922 12.4 98.3 
Silly 

* 674 Retest of Test #670 0.0 Clay 1879 10.3 102 1922 12.4 97.8 
Silty 

* 675 Retest of Test #671 0.0 Clay 1885 10.5 I02 1922 12.4 98.1 
Silty 

* 676 Retest of Test #672 0.0 Cla) 1881 10.2 102 1922 12.4 97.9 
Aug 11 Silty 

pm 677 4 m N of S side of front gate Lot #3 -1.7 Clay 1875 14.2 102 1922 12.4 97.6 
S1hy 

671< 12 m N of S sidc:- of front gate Lot #3 -1.7 Cla~ 1806 14.8 102 1922 12.4 .. 94.0 
Silty 

679 26 m !\ of S side of front gate Lot 113 -1.7 Clay 1860 13.7 102 1922 12.4 * 96.8 
Silty 

• 680 Rete1t of Test #678 -1.7 Clay 1878 14.5 102 1922 12.4 97.7 
Silty 

* 681 Retest of Test #679 -1. 7 flay 1887 13.5 102 1922 12.4 98.2 
• Test #673. 674, 675. 676. 680. 681 represents retest oftest #668. 670, 671. 672, 678. 679 after further compaction effort was 

applied. 

Lot #3, #169, #171, #172 
Aug 13 Sill) 

am 682 4 m N of S side of front !!ate Lot #3 -1.4 Cla} 1864 11.9 102 1922 12.4 * 97.0 
Silty 

683 12 m !'\ ofS side of front gate Lol #3 -1 .4 Clay 1831 12.9 102 1922 12.4 ... 95.3 
Silty 

684 26 m !'\ of S side of front ~ate Lot # 3 -1.4 Clay 1843 11.6 102 1922 12.4 • 95.9 
Sil1y 

.. 685 Retest of Test #682 -1.4 Clay 1899 11.6 10~ 1922 12.4 98.R 
Silty 

.. 686 Retest of Test #683 -1.4 Clay 1839 12.5 102 1922 12.4 95.7 
Sill) 

.. 687 Retest of T Hf #684 . 1.4 Clay 1880 11.4 102 1922 12.4 97.8 
Aug 13 Silt) 

pm 688 4 m !\ of S side of front gate Lot #3 -1.0 Cla) 1851 10.9 102 1922 12.4 "' 96.3 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Ul.1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 
954 - 16 Avenue NE 

5318237 

Wiko Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

21;; 
1993-1018 

11551 - 42 $TRm SE. CoWWIY, AB T2Z 4K4 
Of'Flef.: 403-243-9733 F.u: 403-243-97311 

M&B Project#: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

SUMMARY of FIELD DENSITY TESTS 1 rode:r .l.4~0. S.~. J91 :u .. Calibrated 02-02-.?:UI 7 b' Tro11lt-t C~ada "'~1 lnc. 

Date Test Location Elev. Soil Dry Unit Water Procto Proctor Opt. Compaction 

2018 # (m) Type Wt. Content Sampl1 Dens it)· Wate Level 
T.O.S.G. (k2/m3) (•/o) # (lu!/m·') Wo) Wo) 

Sill)' 

6119 12 m ~ of S side of front gate Lot #3 -1.0 Cla:r 1843 12.0 102 1922 12.4 * 95.9 
Sill)' 

690 26 m N of S side of front gate Lot 113 -1.0 Cla) 1875 12.2 102 1922 12.4 97.6 

Silty 
• 691 Retest of Test #688 -1.0 Cla)' 1897 10.5 102 1922 12.4 98.7 

Silty 
• 692 Retest of Test #689 -1.0 Clay 1881 12.2 102 1922 12.4 97.9 

Silty 

693 15 m S of r\ side of front gate Lot # 169 -0.3 Cla)' 1832 13.l 102 1922 12.4 • 95.3 
Silty 

694 35 m S of N side of front gate Lot II 169 -0.3 Clay 1862 12.5 102 1922 12.4 .. 96.9 
Silly 

• 695 Retest of Test #693 -0.3 Clay 1889 12.8 102 1922 12.4 98J 
Silty 

• 696 Retest of Test #694 -0.3 Clay 1883 12.1 102 1922 12.4 98.0 
Aug 13 Silly 

pm 697 10 m S of N side of front gate Lot # 169 0.0 Clay 1837 11.8 102 1922 12.4 • 95.6 
Silty 

698 25 m S of N side of front gate Lot # 169 0.0 Clay 1787 12.9 102 1922 12.4 .. 93.0 
Silly 

699 40 m S of!\' side of front gate Lot # 169 0.0 Cla} 1824 12.5 102 1922 12.4 • 94.9 
Silty 

.. 700 Retest of Test #697 0.0 Clar 1881 11.5 102 1922 12.4 97.9 
Silty 

• 701 Retest of Test #698 0.0 Clay 1873 12.3 102 1922 12.4 97.5 
Silty 

• 702 Retest of Test #699 0.0 Clay 1893 12.3 102 1922 12.4 98.5 
Silty 

703 10 m !" of S side of front gate Lot 113 -0.7 Clay 1889 10.5 102 1922 12.4 98.3 
Silty 

704 22 m ?\ of S !>ide of front gate Lot #3 -0.7 Clay 1904 10.l 102 1922 12.4 99.l 
Silty 

705 15 m !" of S side of front gate Lot # 171 -15 Clay 1804 13.5 102 1922 12.4 • 93.9 
Sill~ 

706 15 m !'\ of S side of front gate Lot # l 72 -1.5 Clay 1845 12.8 102 1922 12.4 • 96.0 
Silty 

• 707 Retest of Test #705 -1..5 Cla:r 1880 13.0 102 1922 12.4 97.8 
Silt> 

• 708 Retest of Test #706 -1..5 Cla} 1893 12.3 102 1922 12.4 98.5 .. Test #685, 686. 687. 691. 692. 695. 696. 700. 701. 702.707. 708 represents retest oftest #682. 683. 684. 688. 689. 693. 694. 697, 
698. 699. 705. 706 after further compaction effort was applied. 

.. Test# 707 & 708 represents retest oftest# 1to4 (June 1) after the material at that area wa~ removed. reworked and compacted . 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Eo•. 1993--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

.1.1551 • 42 51Rffl SE, C•tGAAT, AB T2Z 4K4 
Oma: 403-243-9733 FAX; 403-243-9738 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum +/- 3 

SUMMARY of FIELD DENSITY TESTS l'w:t.IC'r .\4~. ~~.~QI H. (alibrarcd 02-01·2017 b\ 1 roxltt c·.anadl \\·u1 hK 

Date Test Location Elel'. Soil Dry Unit Water .. rocto1 Proctor Opt. Compaction 
2018 # (m) Type Wt. Content Sa mph Density Wate Len I 

l.O.S.G. (k2/m3) (91.) # (k2/m·') c•1.> (%) 

Lot #3, #169, MH #2, MU #3, MH # 14 
Aug 15 Silty 

am 709 2 ml\ of S side of Lot #169 -2.0 Clay 1875 7.8 102 1922 12.4 97.6 

Silty 
710 5 m !>: ofS side ofL01 #169 -2.0 Clay 1860 10.2 102 1922 12.4 • 96.8 

Silty 
• 7l I Retest of Test #710 -2.0 Clay 1901 10.5 102 1922 12.4 98.9 

Silry 
712 1.5 m N of S side of front gate Lot #3 -2.0 Cla".I 1926 8.1 102 1922 12.4 100.2 

Silty 
713 5 m N of S side of front ~ate Lot #3 -1.5 Clay 1808 8.4 102 1922 12.4 * 94.I 

Silty 
714 12 m N of S side of front gate Lot #3 -0.6 Clay 1899 10.4 102 1922 12.4 • 98.8 

Silty 
715 22 m N of S side of front ~ate Lot #3 -0.3 Clay 1851 8.9 102 1922 12.4 • 96.3 

Silty 
• 716 Retest of Test #713 -1.5 Clay 1881 8.5 102 1922 12.4 97.9 

Silty 
* 717 Retest ofTest#714 -0.6 Clay 1874 10.0 102 1922 12.4 97.5 

Silty 
• 718 Retest of Test #715 .QJ Cla) 1895 8.4 102 1922 12.4 98.6 

Aug 15 Silty 
pm 719 4 mWMH#l4 ·2.0 Clay 1931 7.5 102 1922 12.4 100.5 

Silt) 

720 2 m N MH #14 -2.0 Clay 1914 9.1 102 1922 12.4 99.6 

Silly 

721 2 ml\ of S side of Lot #169 -1.7 Clay 1885 8.5 102 1922 12.4 98.1 

S1it) 

722 5 m l\ of S side of Lot #I 69 -1. 7 Cla) 1897 7.7 !02 1922 12.4 98.7 

Silt) 

723 1.5 m ~ '.\1H #3 -2.0 Cl3y 1793 11.3 102 1922 12.4 • 93.3 

Silty 
724 2 m !"' '.\1H #3 -2.0 Cla) 1781 12.0 102 1922 12.4 • 92.7 

Silty 

725 4 m ~ MH #3 -2.0 Cla} 1805 11.6 102 1922 12.4 • 93.9 

Silty 

* 726 Retes1 of Test #723 -2.0 Clay 1899 11.0 102 1922 12.4 98.8 

Silty 

* 727 Retest of Test #724 -2 0 Cla) IKK2 12.5 102 1922 12.4 97.9 

Silty 
.. 728 Retest of Test #725 ·2.0 Clay 1903 11.4 102 1922 12.4 99.0 

Silty 
729 1 rn E '.\i!H #2 -2.0 Clay 1850 10.0 102 1922 12.4 • 96.3 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--Ul.1991--

Project: 

Job#: 

Client: 

Contractor: 

Midfield Mobile Home Park 

954 - 16 Avenue NE 

5318237 

Wilco Contractors Southwest Inc. 

Wilco Contractors Southwest Inc. 

:U.551 • 42 5JRE£T SE. Ci.ulAWr, AB T2Z 4K4 
Oma: 403-243-9733 Fu: 403-243-9738 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+/- 3 

SUMMARY of FIELD DENSITY TESTS lrn•ler 3430 S.\: .. \QI .\4. C.ahbra1cd 0.!-02-2017 b'' 1roder Canada \\'c,os1 Inc 

Date Test Location EJe,-. Soll Dry Unit Water Procto Proctor Opt. Compaction 
2018 # (m) T~·pe Wt. Content $ampJj Density Wate Level 

T.O.S.G. (kg{m3) (9/o) # (k2/m·') ,("I·) (9/e) 

Silty 

730 5 m E MH #2 -2.0 Clay 1840 11.0 102 1922 12.4 • 95.7 

Silty 

731 12 m EMH#2 -1.0 Clay 1836 11.6 102 1922 12.4 • 95.5 
Silt>· 

732 20 mE MH#2 -0.5 Clay 1901 10.8 102 1922 12.4 98.9 

Sil1~ 

• 733 Retest of Test #729 -2.0 Cla> 1895 9.3 102 1922 12.4 98.6 
Silty 

• 734 Retest of Test #730 -2.0 Clay 1882 10.5 102 1922 12.4 97.9 

Silty 

* 7;\5 Retest of Test #731 -l.O Clay 1879 1 l.5 102 1922 12.4 97.8 
Silty 

736 1 m N of S side of front gate Lot #3 -1.5 Clay 1885 9.5 102 1922 12.4 98.1 
Silty 

737 10 m N of S side of front gate Lot #3 -0.3 Clay 1874 8 1 102 1922 12.4 97.5 
Silt) 

738 22 m N of S side of front gate Lot #3 0.0 Cla} 1891 8.9 102 1922 12.4 98.4 
Aug 15 Silty 

pm 739 I m ~ ofS ~ide of Lot #169 -1.3 Clay 1807 9.7 102 1922 12.4 * 94.0 

Silty 
740 5 m N of S side of Lot # 169 -1.3 Cla> 1789 11.2 102 1922 12.4 • 93.l 

Silty 
• 741 Retest of Test #739 -1.3 Clay 1883 JO.I 102 1922 12.4 98.0 

Silt)' 

* 742 Retest of Test #740 -1.3 Clay 1878 11.0 102 1922 12.4 97.7 
Silt) 

743 3 rn E MH #3 -1.5 CJai 1886 11.S 102 1922 12.4 98.1 
Silt) 

744 2 m :'-/ MH#3 -1.5 Clay 1852 11.1 102 1922 12.4 * 96.4 

Sill~ 

745 l.5 m SMH 113 -1.5 Clay 1876 12.2 102 1922 12.4 97.6 
Sill) 

• 746 Retest of Test #744 -1.5 C'lai 1899 10.7 102 1922 12.4 98.8 
Sill) 

747 1 m N ofS side of front gate Lot #3 -0.9 Clai 1878 9.9 102 1922 12.4 97.7 

Sill~ 

748 10 m N of S side of front gate Lot 113 0.0 C'la) 1912 !l.5 102 1922 12.4 99.5 
Sill) 

749 1 mE MH #2 . J.7 Clai 1803 12.8 102 1922 12.4 • 93.8 
Sill) 

750 s m E MH #2 -1.7 Clay 1881 13.0 102 1922 12.4 97.9 
Silt) 

751 12 m EMH 112 -0.7 Clai 1841 12.1 102 1922 12.4 .. 95.8 
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M&B TECHNICAL TESTING 
SERVICES LTD. 
--E51. 1991--

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 
Date Test Location 
2018 # 

752 20 m E MH #2 

• 753 Retest of Test #749 

• 754 Retest of Test #751 

Elev. Soll 
(m) Type 

1.0.S.G. 

Sill> 
-0.3 Cla> 

Silt} 

-1.7 Cla~ 

Sill) 
-0.7 Clay 

U.551 - 42 STRUT SE. C&UWIY, AB T22 4114 
Oma: 403-243-9713 fAJI: 403-243-97315 

M&B Project #: 18-06-005 

Minimum Specified Compaction: 98% 

Moisture Content: Optimum+;- 3 

D~· Unit \\later l>rocto Proc:tor Opt. Compaction 
Wt. Content SampJj Density Wate Le,· el 

(k2/m3) (%) # (k21'm» (9/e) (•/o) 

1903 10.3 102 1922 12.4 99.0 

1889 12.3 102 1922 12.4 98.3 

1899 11.5 102 1922 12.4 98.8 
• Test #711. 716, 717. 718. 726. 727. 728. 733. 734. 735, 741. 742. 746. 753. 754 represents retest oftest #710. 713. 714, 715. 

723, 724. 725, 729. 730. 731.739. 740, 744, 749, 751 after fun her compaction effort was aoolied. 

Lot #3, #169, MH #Z, MH #3, MH II 14 

Silty 
Aug 16 755 5 m E MH #3 0.0 Clay 1860 12.5 102 1922 12.4 • 96.8 

Silt> 
756 2 m N MH#J 0.0 Clay 1885 11.9 102 1922 12.4 98.I 

Silty 
757 2 m WMH#3 0.0 Clay 1827 9.8 102 1922 12.4 • 95.I 

Silty 

* 758 Retest of Test #755 0.0 Clay 1901 12.0 102 1922 12.4 98.9 
S1lty 

• 759 Retest of Test #757 0.0 Clay 1906 10.2 102 1922 12.4 99.2 
Silty 

760 1 m E MH 112 0.0 Clay 19lR 8.9 102 1922 12.4 99.8 
Silly 

761 10 m EMH #2 0.0 Cla} 1933 9.3 !02 1922 12.4 100.6 
Silty 

762 1 m N MH #14 0.0 Clay 1822 8.7 102 1922 12.4 .. 94.8 
Silty 

763 3 mW MH #14 0.0 ("Jay 11176 11.2 102 !922 12.4 97.6 
Silty 

• 764 Retest of Test 11762 00 Clay 1881 8.5 102 1922 12.4 97.9 

Silty 
765 2 m ~ ofS side of Lot #169 0.0 Cla) 1804 10.8 102 1922 12.4 • 93.9 

Silty 

766 5 m l\ of S side of Lot # 169 0.0 Cl•) 1839 10.2 102 1922 12.4 • 95.7 
Silty 

.. 767 Retest of Test #765 0.0 Cht} 1895 !0.5 102 1922 12.4 98.6 
Silty 

• 76S Retest of Test #766 0.0 Cht} 1881 10.9 102 1922 12.4 97.9 

Sil(> 
769 I m 1\ of S side of front gate Lot #3 0.0 Cla) 1889 88 102 1922 12.4 98.3 

Silt) 
770 5 m ~ of S side of front gate Lot #3 0.0 Cia) 1H99 lO.I !02 1922 12.4 98.8 

• Test #758. 759. 764. 767.76P. represents retest ofte~t #755. 757. 762 765. 766 after further compaction effon was applied . 
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PRELIM tJA.RY GE:)TECHN CAL EV4LUt. Tl :)ri - REDEvELCJPMErH c;:o MIDFIE:..D MOBILE HOME PARK 

FILE 704-E'JG CGE003639-!J1 'FEERvAR ( 20:0 i<:SJED FOR USE !SC ·:01wcrnT1A.L - REV:SION 1 

APPENDIX B 
BOREHOLE LOGS 

~ TETilA TECH 



MODIFIED UNIFIED SOIL CLASSIFICATION 

MAJOR DMSION 
GROUP TYPICAL LABORATDRY Cl.ASSIACATION CRITERIA 

SYMBOL DESCRIPTION 

Well-gt'lded gravels and gravel· 
C,,•D,.ID,. 8"Ja:tBrlllan4 

GW I C.• D,.~ 11 !I 
und mbltlns, 111111orno1111911 e.twaen , and 3 

Poorly graded gmel9 lll1d gnvel- ~~I: i!§ GP und mllltllrft, llt1le or no 11-
Not meeting both crtteria for GW 

Wi I 
~~11 ~lim113 

i is GM 
Silty gmmts, ! ii /lttertlerlJ Amill plot below "Iii' llne pkJtltng In 

~1 Iii 
gmet-lalld·dt mtxturu or plulldty index len 1l1ml .C 

hall:hed - 8111 'll a: I 
bclnMl11M 

~ Clayey gnr;els, ArlertJerg Bml1J plot idxm! "A" lne claaslllclllions 

11 
GC gl'lMll-und·ciaY mlxtllrM or plutldty Index greatar ltlan 7 requlr111Q UM ot 

'& dual _,mbolll 

I~ Woll"'9f'lded nncll and gmelly I C. • D,JD,, Gl9atM lllan 6 
~ sends, llllle or no nnes II 1!1 c.- (D,j 

11 ~i I o ... D,. Between , and 3 

! le ie i 
I SP 

Poorly graded sands nl grlWlly 1 I le Not meeting botll crlletill tor SW I lSjC 
NlldS. lltlle or no llnes 

~i ..:~I 
' !I u~ AttertJerg lmlll plot below "A" 11119 AttettlerV llml13 

SM Silty aands. sand-lilt mixtures 
H~ 

pkJtltng In 

ij "'i="' 
or plulldty lndelt lea 1llan .C 

lla1ched lll'N are 
I ~- ~ bofdel11ne 

/lttertlerg lmill plot above •A• line cla9lllr:atlonl 

I SC Clayey l1811ds, wlCI -i:lay mix1ures or plll1ldty Inda gremr ltlan 7 requlr111Q UM of 

I 
dual symbols 

I lnorpnlc 11118,""" tine sandl, For cllumca'lOn o1 1ne-gn1ne11 llJlll 11111 nne hl:tioo at C011W-lll9ilea '°°" 
j ifj ML rock flour, silty or Clayey fll1e sands 

i Of lllgll'I plaS1letty 
PtASTICITY aWIT 

I ! lno!vanlc slits, mlcec:eous or 
5! MH dla1om8ceoUf ftne sand8 or " 

i 
I\ 

Jl 
lllts, elUlk: 11119 - imllnO 425 Ill I 
lnllt'pnic: clays ol IOW plUticlty, .. 

ti ~ 
a. gl'llVlllly clays, 1811dy c:layl, _ .. .,.... .. :Pl•0.731J.·IDI CH 

~: 1111)' cll!ys, lean clays 
~ .. --

ii ~i· ! 

= 
loorganic clays ol medillm "".;. 

~, ' Cl plasllctty, Siity Clayg I: u 3' 
I ~ v .. . --
I Ii Inorganic Clays of tigh 

CH plastlctty, 131 Clays 11 ll1tf or OH 
I ,. 
I t ·-··:i:c··---
I 

i~ :0 OL 
Orvanic siltl and organ le silty clays • ... ~ ;"-;• MlorOL 

I of low plas1lclty • • .. • .. .. .. .. "' .. .. , .. 
11 ! LIQUE LIMIT 

~ Off 
Organic etays ol medillm 

I 
Q 1D high plastlctty 

I "Sued on !tie matelial passing Ille 75 mm sieve 
HIGHLY ORGANIC SOILS PT 

Peat 8l1d o1ller hlllhlY organic ll9fnllC9: AS'TM D11lgndon 02"87, fur ldentlllcatlon procedure 
sol ls see 02488. USC e modfll!d ~ PfM 

SOIL CO'*<INENTS OVERSIZE MAmllAL 

DEFINING RAHGES or Rounded or subroundld FRACTION SIEVE SIZE PERCENTAGE BY MASS OF 
MINOR COMPONENTS COBBlfS 75 mm lo 300 mm 

PASSING RETAINED PERCENTAGE DESCRl'TOR BOULDERS >300mm 

GRAllEl Nol rounded 
coarae 75mm 19mm >35% "Ind" 
fine 19 mm .C.7Smm ROCK FRAGMEl'lT'S >75mm 

2111135% 
SAND 

"y-adfec;ttve• ROCKS > o. 76 cubic matre In volUme 

coarse .C.75mm 2.00 mm 101D 20% "90me• 
medium 2.00mm 4251111 
line .C25pm 75 11111 >Olll 10" "1rw::e" 

I SU (non plart!c) as above but I or 75pm I 
by behavior CLAY (plu1k:) 

- -- - -- ·- --· 

("ft;) TETRA TECH 



TERMS USED ON BOREHOLE LOGS 

TERMS DESCRIBING CONSISTENCY OR CONDmON 

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. Condition Is rated according to relative density, as Inferred from laboratory or In sl1u tests. 

descriptive term relative density n (blows per 0.3 m) 

Very Loose 01D20% 01D4 
Loose 201D40% 4to 10 

Compact 40to75% 101D 30 
Dense 75to90% 301D50 

Very Dense 901D 100% greater 1han 50 

The number of blows, N, on a 51 mm O.D. split spoon sampler of a 63.5 kg weight falling 0.76 m, required to drive 1he 
sampler a distance of 0.3 m from 0.15m1D 0.45 m. 

FINE GRAINED SOILS (major portion passing 0.075 mm sieve): Includes (1) Inorganic and organic silts and clays, (2) 
gravelly, sandy, or silty clays, and (3) clayey silts. r.onsistency is rated according tn shearing strength, as estimated from 
laboratory or In situ tests. 

descriptive term 

Very Soft 
Soft 
Firm 
S1lff 

Very Stiff 
Hard 

unconftned compressive 
strength (kPa) 
Less than 25 

251D 50 
so to 100 
1001D 200 
2001D 400 

Greater than 400 

NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths 1han 
shown above, because of planes of weakness or cracks In the soil. 

GENERAL DESCRIPTIVE TERMS 

Sllck8nsided - having Inclined planes of weakness that are slick and glossy In appearance. 
Fissured - containing shrinkage cracks, frequently filled with fine sand or 9111; usually more or less verttcaJ. 
l.Jlmlnated - composed of thin layers of varying colour and texture. 
lnterbedded - composed of atternate layers of dlffarent BOii types. 
Calcareous - containing appreclable quantities of calcium carbonate.; 
Well "8ded - having wide renge In grain sizes and subs1antlal amounts of Intermediate particle sizes. 
Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate size missing. 

Dall~ hnoll ii for Ille IDie ute 111111 llipullllld clillnl Telra Teel! ii not mparmible, nor C111 be held lilble, far 111e mlde of tit llPOrtbr 1nJ llllw '*'1. wlll1 Of ~ 
Wi1houl the knawledge ollelnl TICIL The 1811ing IBF1li;wl'llpOl1lld hlJl'llin i.. i.r. plll1urmlJcl ID 19C09niml lndtJllry 11m11n11, one. no1ed. NoGl!sWWTW!ty is mlde. 11: TETRA TECH 
11-dDdo not lncludl«r.-rllllY ~D111111Aii1 oroplnlun dlllJliCflll;lll1 camplllra or miDllll ~Should ~In ....... be l'lllUlnd. nn 
Tll:h wlll pnJWi141 ltupan wrtbn. l'llqUml. 

lUIM* ..... _eer.&alk 



BOREHOLE KEYSHEET 

Water Level Measurement 

Measured 1n stan,:Jp1pe. 
p:e zo rnete' or we!I 

Sample Types 

~ A-Casing []] 

• J3r Jnd E:;~ ~ 

~ CRPEL Core 

Backfill Materials 

• A·op'13't • 
~ . . (,--3,,.el D . 

Inferred 

Core 

f·J.:J C+:ire 

Ben'.r:n.te 

0::311d 

• 
c:;lil 

~"'·~ . 

ITilill ' 

Lithology - Graphical Legend 1 

~ Fi>3'. 

CII1J ~~i1:str::ine 

O:sturbed. 83~ D HO Core LS] J3r 
C•r3b 

f·J: PecC1'''°"i :><i ::·pl·t Spoon1SPT []] Tube 
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Borehole No: BH19-01 
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!Borehole No: BH19-03 
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Borehole No: BH19-04 
Calgary Project Redeveiop'11!!nl of M :Ii el d Mobil !I Home Pa-1\ 
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!Borehole No: BH19-05 
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Borehole No: BH19-06 
Calgary Prtjeoc Redevelop-nent of Mi :lield Mobile Horne Park P·q ect No: CGE00363~1 

Location: 95116Averuet\E Ground Elev: 1075.263 rn 

Caigary, Aberta 3TM:-2527.545 E; 5659103.101 N 
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;Borehole No: BH19-06 
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I Borehole No: BH19-07 
Calgary LocaliOn: 95116Ave'll.le ~E 

Soil 
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PRELIMINARY GEOTECHNICAL EVALUATION - REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK 

FILE: 704-ENG.CGE003639-01 I FEBRUARY 2020 I ISSUED FOR USE: ISC CONFIDENTIAL - REVISION 1 
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ATIERBERG LIMITS TEST REPORT 
ASTM 04318 

Project: Midfield Mobile Home Park Sample Number: 82 

Borehole Number: BH-05 Redevelopment ___ ___,________ - ---- -

Project No: 704-ENG.CGE003639~Q_!__ ____ _ Depth: 1.8-2.1 m 

Client: The City of Calgary Sampled By: 18 Tested By: JB 

Attention: Date Sampled: -------------· - ------- -- -- April_ 22, 2019 ------------
Email: Date Tested: May 13, 2019 

---"---''-----·· ------ -

Sample Description: §_!'=-T .!.__san~y_, _~o~!:JE~ay 
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Liquid Limit (W1) 

Liquid Limit (W 1>: 26 Natural Moisture(%) 21.6 

Plastic Limit : 18 Soil Plasticity: Low 

Plasticity Index (Ip) : 8 Mod.USCS Symbol: ML-Cl 

Remarks: 

ReviewedBy: ~ P.Eng. 

Data presented hereon is tor the sole use of !he st1pulatl!t1 client. Tetra Tech IS no! respcosible. nor can be held liable, for use made ol lhis report by 
any other pany. »ith or without the knowledge of Taira Teeh. The tes~ng services reported herein have been petf01med to recogl'tzea induslry 
standards. unless noted. No other wananry is made. These data do not include or represent any inl&rpretalion or opinion ot specificaticn compliance 
or marenal s•nallility Should engineerin~ interpretation be required. Tetra Tech will provide 11 upon written rll(JJest. 
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ATTERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704-ENG.CGE003639-01 

ASTM 04318 

Sample Number: 

Borehole Number: 

Depth: 

SS 

BH-05 

7.6-8.1 m 

Client: The City of Calgary Sampled By: IB Tested By: JB 

Attention: 

Email: 

Date Sampled: April 22, 2019 

Date Tested: May 13. 20_19 

Sample Description: CLAY. silty. sandy.trace gravel 
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Liquid Limit (W 11 : 23 Natural Moisture(%) 15.3 
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Plasticity Index (Ip) : 8 Mod.USCS Symbol: CL-ML 

Remarks: 
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ATTERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704-ENG.CGE003639-01 

ASTM 04316 

Sample Number: 

Borehole Number: 

Depth: 

S9 

BH-07 

13.7-14.2 m 

Client: The City of Calgary Sampled By: 18 Tested By: JB 

Attention 

Email: 

Sample Description: CLAY. silty (Lacustrine) 

'd 

Date Sampled: April 22. 2019 

Date Tested: May 13. 2019 
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c· •nat~· a' SJ :.:ind., Shtu!j '2'1)l'le8iif1J r,'.€n re•a1 :." ~ f. rt:'.):,.,He: i t'.!'3 ... e:." .,. ' P'C.l~nJe !l ~r.:.-i ... r:re" reJue~: 

CL-Cl 
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ATIERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704-ENG.CGE003639-01 

ASTM 04318 

Sample Number: 

Borehole Number: 

Depth: 

B7 

BH-06 

9.9-10.1 m 

Client: The City of C~)Qary Sampled By: IB Tested By: JS 

Attention: Date Sampled: Af?~~22. 201Q_ ~ 

Email: Date Tested: May 13, 2019 

Sample Description: CLAY, silty, sandy, tra~~!<:ivel 

51) 

~ 
411 

)( 

ill 30 "C 
.E 
?: 
:!::! 20 

iii 
Ill 

c::: ill 

() 

() 

Liquid Limit (W ,, : 

Plastic Limit : 

Plasticity Index (Ip) : 

Remarks: 

Plasticity Chart 

CL 

:::f~~~1:::: ::::::·--- ML or OL 
I 

MH or OH 

ML 

JO 40 7() 

Liquid Limit (W1) 

27 Natural Moisture(%) 15.3 

14 Soil Plasticity: Low 

13 Mod.USCS Symbol: CL 

Reviewed By: ~· --~...,..---"""--....... -----P.Eng. 

Ga:a p1eser:ec irere~r s !~· t"'le sole ;.ise ;' :rfe s;1~ia!~:l ~Jier,t Tetra Te::r is n::;i ·es:;C'1S tie, nc' car be !-eij ·iat!e !~Y 1..se r-a::'e )' tt' s ·~:::~ t.t' 
any other i,::arty Aitt :J• 'h1ttiout !he kriowie::lge of 7etra - ecn 7he !es:irv; serv1ces repcrie:j 1ere1r have Deel'! ;iero·med r:; r~:::o~rized 1Must')' 

standards urless note: "40 other .... arra,.'.'y is r""lade Tnese aata do rct mc: .. '.le :,;· rei:r~se1t any n:erpretat;:f' or :it: ,.i::;r. ::' .sce.;.ticatiY· :o-r-~ "~,.ce 
er rnate·ia SJ lab•Uy ShOJlJ eng re~'r,g 1nferpreta'1or be ~equ-1reJ TetrJ Tec"i t,1.,1'! prov1(lle 1l upor wrrtte,.. re:ucs'. 
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Project: 

ATTERBERG LIMITS TEST REPORT 
ASTM 04318 

Midfield Mobile Home Park Sample Number: 

Redevelopment Borehole Number 

S9 

BH-05 

Project No: 704-ENG.CGE003639-01 Depth: 13.7-14.2 m 

Client: The City of Calgary 

Attention: 

Email: 

Samplec By: IB 

Date Sampled: April 22. 2019 

Date Tested: May 29, 2019 

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

Plasticity Chart 

)(I 

& 4(' 

>< j 11) 
_'\() 'tl 

-= I 
-~ :!(! .!::! 
Ui Cl 
l':l j a: [(I 

n 
(i 10 21) Jn 40 50 

Liquid Limit (W,) 

Liquid Limit (W 11 : 25 Natural Moisture(%) 

Plastic Limit : 22 Soi! Plasticity: 

Plasticity Index (Ip) : 3 Moj.USCS Symbol: 

Remarks: 

Tested By: MS 

CH 

60 70 

26.1 

Low 

ML 

Reviewed By: ~/---~'---#-_,...· _________ P.Eng 

'\ 

::Jt.:! oresenie-j ri1?:ear' is fc• !""C sole u~e of lhe s:ipu a!ed c:,e,.~ Terr~ Tech is ricl res.co~sible, nor car, oe heid 11ac1e, tc• use !"'lace ol :r, 5 rep:i~ t:¥ 

2r-v o~tie• ::ar;-, Nitr or n1t'10t..! 1:ie "'nowte~e ::· Terra:.:::;!": -r.e '.e!>!•r·~ ~er.ices re::>o'":ed 1ere,n have oeer per!crn~d :o •ecogn•l'?-1 ·r.d..:srry 
s'a"idards J!~less io!~d \Jc 01nsr wa"·ant)' 1s l'T'ade :t-e:;e da\a cc ri'.Jl rc!u1e c· ·ecreseri! any i1:~rpr;;tat1cri or '.J:J rior (~' spenficak:n C0"'~1J.1cr' ... t 
Ct ~ai-i"a s~,,:1t:i1i:'.\ St'iJJld t:n!}re~nru; interr-~ta~1011 t;~ reQJlfed ; e·,:a T ecr, w1 c:ro\ j~ '~ upor wnner reQJeJ: 
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Project: 

Client: 

Project No.: 

Location: 

Description .. : 

Particle 
Size 

Percent 
Passing 

PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 
ASTM 07928 

Midf~e~d_ Mob~~H_9_~e Park Redevelopment 

The City of Calgary 

704-ENG. CG E003639-01 

Former Midfield Mobile Home Park 

GRAVEL. some sand, some silt trace clay 

Clay size 

100 

P90 

e 

Silt Size 

I ' l 
I I Ii 

i i 

Sample No.: 

Borehole/ TP: 

Depth: 

Date Tested 

Tested By: 

Sand 
Fine Coarse 

1 
I 11 i 
I I i 
, , Ii 
I I 

B3 

BH-03 

3.8-4.0 m 

May 13, 2019 

MS 

Gravel 
Fine Coarse 

100 mm 

75 mm 

50 mm 

38 mm 

25 mm 

19 mm 

13 mm 

10 mm 

100 

67 

59 

57 

48 

44 

38 

35 

33 

30 

28 

26 

r l'\O 
c 
e 
n 70 
t 

I I 
i 1 :1: ,,r I' 1' 

\ 11! 

5 mm 

2 mm n 50 
e 
r .m 

b 

I I 
! l'i 
I 
l 11 I ,ii 
I ' I 11 

I I: Ii 
ii 
Ii 

lj 

BSQ µm 

425 µm 

250 µm 

1~0 __ 1lm y 'O Material Description 
75 µm 

30 µm 

19 µm 

11 µm 

23 Prooortion (%) 

8 µm 

6 µm 

3 µm 

1 µm 

18 

16 

14 

12 

11 

9 

7 

M 
a 20 

s 
s IO 

() 

!\(I 

Particle Size (µm) 
-100 

Clay Size• 

Silt Size 

Sand 

Gravel 

Cobbles 

Ii Ill 
, :'i 20 

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:~ ,,, 

8 

15 

16 

61 

0 
I 

I I 
I I 

P.Eng 

8a'.a prescrted he:re.:y-, is bt tr.e s~!e use of the stipulated ~ae'i: i e:ra ~ i::h s riot re:,;:.ot'ls;:le ror _:3,., te 1e1'J ;a!Jle ior J~f '13 J€ ui tis ·eccr: ty 
a"y ott'er i:;arty ~ :"' o• w tn,u1 :he k"'IJ~ie:lge cf Tetra 'ec .. , Tr.e :est rq services rep::"1e~ here rt-ave bee", ;er'·::rrne,i :~ re.:;Jgr, zec irt:l.;51')' 
star-dltds.. unless roteo "'.:: 01r·er \\·a.trai:y is ma".le- -hese ca1a de nJ' rcuoe or ·~present anv 1n:erpreta:1s~ er ~1 "1~T Y sci·:c1f:ca: or. c·:""'Pi•3":~ or 
rna·er1a: st..:1:a:.1H) Src.;ij engirieer-r'i n1e•t;re:J:·cr t:e reJ,.,,rej Te!rc i~C" Y.di ::i•cv11t:t t UPCf't w·.ner, re1JeSI 

( "J1:: l TETRA TECH 

--------------------------



PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 

ASTM 07928 

Project: Midfield Mobile Home Park Redevelopment ___ _ Sample No.: S10 

The City of Calgary Client: Borehole/ TP: BH-05 -----
Project No.: 704-ENG.CGE003639-01 Depth: 15.2-15.7 m 

May 13, 2019 Location: Former Midfield Mobile Home Park Date Tested 

Tested By: 

---

Description ••: SILT, some clay, trace sand (Lacustrine) MS 

Particle Percent Clay size Silt Size Sand Gravel 
Size Passing Fine Medium Coarse Fine Coarse 

100 ._,_ 
II 

100 mm v 
75 mm P90 I.._ _____ ~---- ..__ - --

50 mm e J 
·-

38 mm r 80 J 
25 mm 

c 

I - f--- - e 
19 mm n70 -- I 

13 mm t 

10 mm 100 
F60 ' 5 mm 100 ! i 

2 mm 100 nso 
850 µm 100 e I I 425 µm 100 r 

-- 40 T 

250 µm 100 
b 

150 µm 99 
I 

y 30 I Material Description 
~75 µm 98 Prooortion (%) 

·-

24 µm 74 M 
_,.,,. 

Clay Size• 15 

8 
20 

, 

v Silt Size 83 
17 µm 60 I 

s / I Sand 2 

11 µm 40 s 10 ' Gravel 0 

8 µm 31 
I Cobbles 0 
I 

111 111 
6 µm 24 0 

i 
2 80 400 2 5 20 75 3 µm 20 

' Particle Size (µm) Particle Size(mm) ---+ -
1 µm , 1 

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:;;...,o:...:;..L...-~-------P.Eng. 
Dala presenled hereon is for lhe sole use ol fie stipulaled client Tetra Tech is not responsille. nor can be held liable. IOI usa made ol 11\s report by 
any ocner party. with or wilhoul lhe knowledge ol Tecra Tech The testing services reported her11n have been pertormed IO ~IZed irdJslry 
scandards, unless noted. No other warranty is made_ These dala do nol include or represent any interprelation or opinion ol specification compliance or 
material suilabOily. Should engineering .nlerpietalion be reqwred. Te1ra Tech will proviOe it upon wntten request 

( '1t;) TETRA TECH 



Project: 

Client: 

Project No.: 

Location: 

Description .. : 

Particle Percent 
Size Passing 

100 mm 

75 mm 

50 mm 

38 mm 

25 mm 

19 mm 

13 mm 

10 mm 

5 mm 100 

2 mm 100 
-

850 µm 100 

~??_µm 100 

250 µrn 100 

150 pm 97 

75 µm 91 

29 µm 52 

20 µm 34 

12 µm 19 

9 µm 16 

6 µm 15 

PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 
ASTM 07928 

Midfield Mobile Home Park Redevelopment 

Th~ C_ity ?fCalgary 

704-ENG.CGE003639-01 

Former Midfield Mobile Home Park 

SILT, trace clay, t~ace sandJ~acustrine) 

Clay 

100 

P90 

e 

r 80 
c 
e 
n70 
t 

F60 

i 
n 50 
e 
r 

40 

b 
y 30 

M 
a 20 

s 
s 10 

() 

size 

......•.....• 

.,..,-

Silt Size 

I I I 
w .1 
I I i 

I 
11• 

: :,I I 

11 I 

I I 

I I 
···--·· Ti . .. 

i 

I I 
I I 

11 

I 1 I 
i l I 

i : l 

I 
I 

I [ i 

I 
,i 

I i: 
i ii i Ii I I, 

i I 11 ,I JI 

I 
I I /i I 

I!- T? 
/~ 

..... 

I 

!I : \ \ ;' 

I 

I 
I 

I 
I 

l 
- ·~.--. -

I 

/1 I 
I 

I 1/; I! 
J, 1 I 
I I 

I 

/ i 
I 

'1 I 

I I 11 
I 

I I I i I 
I I i 

I I I I 
I I 

I 
I 
'' 

I 

' ,. 

II I 1 

11 

' 
/ 

I 
,1 
'• 
I 

I 
I 
I 
I 

: 

I 

: 

Fine 

1 

i 
I 
I 
I 
I 

l 
I 

II 

Sample No.: 815 

Borehole/ TP: BH-05 

Depth: 

Date Tested 

Tested By: 

22.9-23.3 m 

M~y!~· 2019 

MS 

Sand Gravel 
Medium Coarse Fine Coarse 

11 I 

I I I ~ 
I 

i I I I I I , I 
I 

1 ! I I ' ' 
I i I I I : 

: 
I 

I I 
I I 

i I 
I ! I I I I I 

I ; I 
i 

' I 

I ·I 

I 
I 

I I 

11 
I 

I i I I I I : ' I 
, I j I i l 

i 

I I ii 

I ii i I I I I 

I 11! I ! l' 
1 i : 

1 I' 
! 

! l1 
I 

I 'I i 

I': ll I I II 
I I 

I i !. I 

! i I 

I' jl I 
/i 

I I i '. I j; 

I I I I 

I Material Description 

Proportion ('%i 

Clay Size· 9 
; 

Silt Size 82 

Sand 9 
.... , ..... ..•. ;-·--·- Gravel 0 

I 
Cobbles 0 

I ! I i \ 111 
I I ! I 

I 
'I 
,/ 
'I 
I 

'i 11 
I' 
11 

'' I 
! 

l 

!I 
i:I 

1! 

I 

' 

3 µm 11 80 
Particle Size (µm) 

400 2 5 20 75 

1 µm 8 
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: ~ P.Eng 

Dala pres~n!ed t-ttireon is !or lhe s.(je u;~ :-if !f'ie snpu.a!e1 ci1e1'. Tetra Te::r. is n01 res.pons:t·e 110! <:a'' :'f' .. e,: rntk use- r13jg ol t·11s ·epcr. by 
a:-:y other par:y w·HI or without the ~f'iowledge d ie!ra Tech The :esJt"'G se:-"liiCes re-001ej heretri :)Qve teer. pe:<crrnej t:: rt:c:::g"l ten mdust·y 
s:afldarcts ,_,n!ess roted Ne olhe1 warra'!t) 1s: rradt. "!"ilese da'.a o:::i nor rn,:;!ude '"' recrese11 a1~ ~nterp1€'1a·1t.'irt er opi"" c,r, J' s:::e:.:!ica:~y, c0"~plia""Y;;e r;r 

11.~rt:nit: :ii' .. :11aL1'!1y Shou1d er;1111eenng ir'>:t-·pretat11..-1n be r"!:~trreo Teti a Tee: w<~i ;;rev· de 1! upon wntter ·ec;ve::i: 

(-n:) TETRA TECH 



Project: 

Client: 

Project No.: 

Location: 

Description **: 

Particle Percent 
Size Passing 

100 mm 

75 mm 

50 mm ------

38 mm 

25 mm 

19 mm 100 
-

13 mm 99 

10 mm 98 

5 mm 97 ----
2 mm 94 

·---- -- -

850 µm 93 

425 µm 91 ---·-
250 ~m _ 87 

- -

150 µm 80 

75 µm 67 ----- --
29 µm 47 

19 µm 40 

11 µm 33 

8 µm 30 

6 µm 27 

3 µm 21 

1 µm 17 

PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 

ASTM 07928 

Midfield Mobile Home Park Redevelopment 
--· ··------ -------- -------

The City of Calgary 

704-ENG.CGE003639·01 

Former Midfield Mobile Home Park 

CLAY. silty, sandy, trace gravel 

Clay size Silt Size 

100 
Fine 

Sample No.: 

Borehole/ TP: 

Depth: 

Date Tested 

Tested By: 

Sand 
Medium Coarse 

84 

BH-06 

5.3·5.5 m 

May 13, 2019 __ .. __ 

MS 

Gravel 
Fine Coarse -

~ 
i,...i- ... 

-Ir'""' p 90 
e 1,1" 
r 80 

J 
c I e 
n 70 
t 

I 
60 

F 
J 

i 
n 50 J 

e / r 
40 

I b 
y 30 Material Description 

,,...~ 
';' Pronortion {%l 

M Clay Size* 19 
20 -

a .,,,,. Silt Size 48 

s I Sand 30 
i 

s 10 Gravel 3 
Cobbles 0 

0 
111 Ill 

2 80 400 2 5 20 75 
- Particle Size (µm) 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 

ReviewedBy: ~ P.Eng. 

Dala presented hereon 1s l011he sole use of the stipulated client Tetra Tech is not respo~ble. nor can be held liaDle, lor use made of this rl!jlon by 
any other parly, with or Without the knowledge ol Tetra Tech. The testing services reported herein have been perf01med to recognized in<lJStry 
standards, unless noted. No other warranty is made. These data do nol include or represent any 1nterpretati011 or opinion of specification compliance or 
matenal suitability. Should engineenng int9'J)ft1ati011 be required. Tetra Tech will provide ii upon wnnen request. 

(iit:) TETRA TECH 



PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 

ASTM 07928 

Project: Midfield Mobile Home Park Redevelopment Sample No.: 813 

Client The Ci~ of Ca~al}' Borehole/ TP: BH-07 

Project No.: 704-ENG.CGE003639-01 Depth: 19.1-19.2 m 

Location: Former Midfield Mobile Home Park Date Tested May 13, 2019 

Description "*: CLAY! silty, some sand Tested By: MS 

Particle Percent Clay size Slit Size Sand Gravel 
Size Passing 

Fine Medium Collf'Se .... Coatse 
100 

100 mm i I v L..r""' 
I 

75 mm p 90 
50 mm e 

I 

38 mm r 
80 Ii I 

25 mm c 

I e 
19 mm n 70 J 

13 mm t 

Ii 10 mm 60 l 

5 mm 100 
F 

; I I 
2 mm 100 n so 

/' : 

I 
I 85011m 100 e I 

425 !_Jm 99 r I t 40 

I I I 
I 

250 µm 97 ! 
b I 150 µm 95 y 30 

~ I i 

I 
Material Description I 75 µm 90 

I I Pro=rtion C% I 
29 µm 56 M 1, Clay Size• 13 20 a / 

I ii 
Silt Size 77 20 ,,m 41 s v Sand 10 

...... , -12 µm 29 s JO - Gravel 0 

I I I 
I 9 µm 26 Cobbles 0 

I I I Ill I 6_1:m __ , 22 0 

3 µm 14 2 80 400 2 5 20 75 -..... "' 

Particle Size (µm) - Particle Slze(mm) ~ 111m 12 
, 

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: ~~·· P.Eng, 

Oala prlllfMd hnon ts lr:r IN IGlt "" or tile llipWlad dill't Tm Ttcll ls Nll raspcnsllile nar can be Niki llaole lr:r ioe ,,...,. or tis rwpa11. t.y 
11ry dlw I*\'."'" or 1lilttllA hi llnowlodgo or Ten Tedt The 1n11w; ......, rtp:l1ld hll1lin i.... ti.I pM1ormed m ~ lnriiR)' 
s1aldlrds. l.ldest nollld. No alNw Wlll'Wlly ts mlde These dlf.t c1o 11e1 indu£ll m Np'Htrll 11ry in1iltpnlldcll ar apiw"' or flM'db!lon conic"ianca., 
"'*4..i Mabl'ly. Should~~ be~ Ten Tedi ... '"'1de ~ upo11 Mielll ~ 

[°11:) TETRA TECH 



MOISTURE CONTENT TEST RESULTS 
ASTM 02216 

Project: Midfield Mobile Home Park Redevelopment 

Pro1ect Number: 704-ENG.CGE003639-01 

Client: The City of Calgary 

Sample No.: 

Date Tested: 

Tested By: 

BH-01 • BH-03 

May 9, 2019 

MS 

Project Manager: 

8.H. Number 

BH-01 

BH-02 

BH-03 

Sample 
Number 

81 

S1 

S2 

S3 

S4 

S5 

S6 

S7 

81 

S1 

82 

83 

84 

BS 

86 

81 

S1 

82 

83 

B4 

BS 

BS 

Moisture 
Content 

(~o) 

15.0 

16.3 

28.0 

18.5 

30.5 

27.0 

25.4 

23.B 

18.3 

14.4 

1 S.2 

20.4 

21.3 

16., 

15.1 

19.0 

9.0 

12.4 

13.5 

17.5 

22.4 

20.7 

Page: 

Visual Description of Soil 

CLAY. silty. sandy. trace gravel 

CLAY. silty. sandy, trace gravel, trace organics 

Organic SOIL 

CLAY. silty, sandy, trace gravel 

CLAY. silty. sandy, some organics, trace gravel 

CLAY. silty. sandy, some organics. trace gravel 

CLAY. silty. trace sand 

SAND. silty. some clay 

CLAY, silty. sandy 

CLAY, silty. sandy, trace gravel 

CLAY, silty. sandy. trace gravel 

CLAY. silty. some sand 

CLAY. silty. some sand 

CLAY. silty. sandy. trace gravel 

CLAY. silty. sandy. trace gravel 

CLAY. silty. sandy. trace gravel. trace organics 

CLAY. silty. sandy. f;ravelly, trace organics 

CLAY. silty. sandy, trace gravel 

GRAVEL, some sand. some silt. trace clay 

CLAY, silty. sandy. trace gravel 

CLAY, silty. sandy. trace gravel 

CLAY. silty. some sand 

J.f-3 ::''t')e•·;;~J "1ere1:n is b' !~e sc~e use ol 11e shp.,la:e".j ::11'.!:nt T ~·ra .. ~;;~is r,:\ ·~5:'1YS tl~ ""J' .:r :it· "<e:j :1a:: e 1Y ..i$·~ "!'aJe 01 tn:s re::Jor': t'y 

a~\ J::-·e· t:-3~• '" !" :;r ,.,..! .. «>,. '."~· l('l;'/,ted}e c' ;e··a ~!:<' ~t:e ::s'. "~ ;~;1:~s ·2c:·r:e: :-ie·e:r ra~i: ::~~~ ;:-tr:n-i.~c.:l lJ re:.~~--;,ze: 1r:: ... s1'", 

o:.:;i-jJ·:ls u".;c::;s ••:.::-1 t-,: o'.-fr 1'i1"ar1t} ·~ rrajt -res:" ~·a '.'l: "':· ": ... :..:: :~ ":P'ese"'' ar1 ;"W:·~r~ta'..Y' Jr J;:-1r1:;:-, ·:)' s::e-cil ::ari:r :J'T'C 1r.:£ 
er f""·:tte''i!• S01tar,11'\' St--J.Jkl enJii.eeqr,; 1n!eq::r£.>'.:lt.(r· '.'IS 't?J.;lf(:;".: ~8!'il It::'." u:I ~~':'V·~'? V'.D" WL'.te., r:?QUf::S' 

[-n:) TETRA TECH 



Project: 

MOISTURE CONTENT TEST RESULTS 
ASTM 02216 

Midfi~ld Mobile Home Park Redevelo2ment Sample No.: 

Project Number: 704-ENG.CGE003639-01 Date Tested: 

BH-04, BH-06 

May9~0J9 

MS Client: The City of Calg(lry Tested By: 

Project Manager: Page: 2 

Sample Moisture 
8.H. Number 

Number Content Visual Description of Soil 
(%) 

8H-04 81 12.8 CLAY, ~ilty. san_c:ly. tra£_e gravel 
- - --- -

82 18.6 CLAY, silty. sandy 

83 20.1 CLAY, silty, sandy 

84 14.8 CLAY, ~ilty, sandy. trace gr~vel 

BS 17.1 CLAY, silfy, sandy: trace _gravel 

86 14.0 CLAY. silty. sandy. trace gravel 

--

BH-06 81 17.1 ,_ CLAY~ silty: sandy 

S1 16.8 SILT. sa!lcJY·_ some clay 

82 14.4 CLAY, silty. sandy, trace gravel 

83 13.4 ,_ CLAY, silty, sandy. trace gravel - ·-- . 

84 12.5 CLAY, silty. s~ncjy. trace gravel 

85 11.8 C~~Y. silty. sandy, trace gr.avel 
- -· ----

86 11.9 CLAY, silty, sa_ndy. trace gravel 

87 15.3 CLAY. silty, sandy, trace gravel 

BB 12.6 CLAY, silty. sandy, trace gravel 

Reviewed By:~/ P.Eng. 

Data p·e-sentaj here~n is for the sole vse ot tr;e st.pu:ate:l :ha1t Teve T&ch is r;:: resp:i1St.c.: ro• ::a~ t:e rie10 .ar: e i::? JSe ma.:>e of !'"Is re-por ty 

a"'y c:her parry w1tti or l\-it:t~J! the k1ov.iej9* of Te~·a 7ect The :es:.ng services 1e:>o":ej ""ere:n r\ave teen i::e,..:;rmej iJ re::i1y-::ze:l 1ndusty 
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Project: 

MOISTURE CONTENT TEST AES UL TS 
ASTM 02216 

Midfield ~fobile Home Park Redevelopment Sample No.: BH-05 

Project Number: 704-ENG.CGE003639-01 Date Tested: May 9, _20_1_9 _____ _ 

Client: The City of Calgary 
---------

Tested By: MS 
-~~-~-----

Project Manager: ___________________ _ Page: 3 

Sample Moisture 
B.H. Number 

Number Content Visual Description of Soil 

(%) 

BH-05 91 18.3 CLAY, silty, sandy, trace gravel 
-· ----

51 16.9 CLAY, silty, sandy, trace gravel 
·-1-----.. -- ----· --

92 21.6 SILT, sandy, some clay 
-------· --- ·-------· 

52 16.2 CLAY, silty, sandy, trace gravel 
--------- ----- -- ---

S3 16.4 CLAY, silty, sandy, trace gravel 
.............__-~~ ---.-- ·-· 

54 14.0 CLAY, silty, sandy, trace ~_r_a_v~I -- --------~ ------·- -·- ------- --- -
SS 15.3 CLAY, silty, sandy, trace gravel -· -- ------·· ' - '' - - - -- - - ·-
56 13.1 CLAY, silty, sandy, trace gravel 

S7 16.8 CLAY, silty, sand¥ with layer 9~_medium to _high plastic clay 
-· 

SB 26.3 SILT, some clay, trace sand (Lacustrine) 
>------- - ---- ·-----

S9 26.1 SILT, some clay, trace sand (Lacustrine) --
S10 23.7 SILT, some clay, trace sar:!_d (La~_u_~!rine) 

-··· 

sn 11.5 Fine SAND, silty, some clay 
f----·-· -~ -----

812 7.3 Fine SAND, silty, some clay ___ 
r------ ------ • ·-

S13 19.3 CLAY, silty, sa_~~~ _ --------- --------· -- .. -- -- ,, ---

S14 20.4 SILT, trace clay, trace sand (Lacustrine) 
-·-··--·----- --

515 24.7 SILT, trace clay, trace sand (Lacustrine) 

816 17.5 SAND, some silt, some clay 

517 11.8 CLAY, silty, sandy, trace gravel 

Reviewed By:~ P.Eng. 

Data presented hereon 1s for fie sole use ri the sli?Ual«I c~ent. Tetra Tech is r.ot responsible. no1 C¥1 be held liable. tor use made ri this report by 
any other party. with or withoul lhe KMWledge of Tetra Tech. The lesling services reported herein have been pertormed to recogr1zed industry 
sl•n<lards. un!ess no1ee. No other -ranly is made. These data do nOI incklde or represent atty ioterpretabon or opioiori of specitica'on compliance 
or matenal suitab1l1ty. Should engrnet11ng interpretalion be reQ1.J1red. Tetra Tech will pr0Y1de 1t upon wntten request. 
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MOISTURE CONTENT TEST RESULTS 

Project: 

ASTM 02216 

Midfield Mobile Horne Park Redevelop~ent 

Project Number: 704-ENG.CGE003639-01 

Client: The City of Calgary 

Project Manager: 

Moisture 

Sample No.: 

Date Tested: 

Tested By: 

Page: 

BH-07 

May __ 9, 2019 

MS 

4 

Sample 
B.H. Number 

Number Content Visual Description of Soil 
(%) 

8H-07 91 17.7 SILT, sandy, some clay (Lacustrine) 

S1 13.1 CLAY. silty. Si:if'lc:!Y· trace gravel 

82 15.2 CLAY, ~i~y! sandy, trace _gravi=I 
--- - .. 

52 12.0 CLAY. silty. sandy, trace gravel 

83 14.1 CLA '!_, silty. ~~nc:J_~ tr:_ace gravel 

84 15.1 SAND, silty, some clay 

BS 14.4 CLAY, silty, sandy, trace gravel 

86 20.5 CLAY, silty, _sa_f'lc:J_y. t_r~ce gravel 

87 14.2 CLAY. __ si~ty. sandy. trac;e gravel 
... ----~ . 

88 19.5 CLAY, silty. sandy, trace gravel 

99 15.7 CLA '!..:...silty._~a_nc:J_y. trace gravel 

S9 19.5 CLA Y,_~ilty (Lacustrine) 

810 32.4 CLAY, silty (Lacustriri~) 

811 13.0 CLAY. si~ty. sandy, trace gravel 

812 13.3 CLAY, silty, sandy,_trace gravel 

813 13.4 CLAY, silty. some sand 

814 13.3 CLAY. silty. sandy, trace gravel 

915 18.5 SAND, some silt. trace clay 

816 10.9 Weathered SHALE 

917 10.7 Weathered SHALE 

S17 11.7 Weathered SHALE 

819 8.9 Weathered SHALE 

Da!a presented hereor s k:t !he so,e .. s.e oi the s'.1pu!a1ed chent Teira Teer \S ri~I resxns ble n:r can te t--el:t ! ab e !or usie .,..ace 01 rt-is rep71 ~Y 

ar.y omer caT; will) or Mh::JI rtle 1tn0'1{e';~ cf - 2tra ~ e::ti T'1e test:n9 sEr.',ces. ·er.artec: he1e1.., ra .. e ~e~r oert:Jrne,1 l:J r~::J!i ze:: r:; .... s:'\ 
standar1s ur:!ess nolej. ~~o J1toer wa-rartv ·S 'fade T "Iese da:a do not ,nch.de or recreseril ar:r m~er;:·erat1~ or oom.on ct speof cat:r- :"~ 1'P1 ar::E 
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MOISTURE CONTENT TEST RESULTS 

Project: 

ASTM 02216 

!!'1J~eld M()bile Home P<ir_k Re_<!~~IOR_"!en! Sample No.: BH-08 - BH-11 

Project Number: _ZQ_4-ENG.CGE003639-01 

Client: The qit~y_o_f _C_a~lg_a~ry __________ _ 

Date Tested: 

Tested By: 

~~y~!.~-0~-­
MS 

Project Manager: 

B.H. Number 
Sample 
Number 

Moisture 
Content 

(%) 

Page: 5 

Visual Description of Soil 

BH-08 51 12.6 CLAY, silt , sandy, trace ravel 
--t-------t----~~~-~--~·~----· -------·-··----

S2 _1_6_.2__ _ _<;:LAY, silty!.~~ndy, t~~~ __ g_ra_v~~-- _ 

BH-09 81 

92 

14.7 

15.6 

CLAY, silt , sandy, trace.51_ravel _________ ----------·--·---< 

---------- -~~,4.Y_, ~i_l~_!iandy, ~r-~ce gravel 

BH-10 Sl 6.4 SAND, some silt, trace gravel 
--4--~~---Jf--~--'----,;.._---"'--------

S 2 ______ 20_.2___ _ -~hf'Y, sil~~. sandy! !':<l_~~..9~~~~---- __ _ 

BH-11 91 22.4 CLAY, sil , sandy, trace ~ravel 

S1 13.6 --~~Y. silty, sa!ldy_._tracee!°Cl_v~I 
--- ---- ------

82 13.4 CLAY, silty, sandy, trace ravel 

52 19.9 CLAY, si , sandy, trace ravel, trace or anics 

93 23.0 CLAY, silty, sandy,_ trace gravel, trace organics 
- -·--·--

53 10.5 Rock and wood -
84 23.5 CLAY, silty, sandy, trace gravel, trace organics 

95 6.2 SAND abd GRAVEL, trace organics 

96 18.4 ORGANIC SOIL 

87 19.8 CLAY, silty, sandy, some organics, trace gravel 

BB 21.0 CLAY, silty, sandy, trace gravel, trace organics 

89 13.2 CLAY, silty, sandy, trace gravel 

810 25.0 CLAY, silty, some sand 

ReviewedBy: ~ P.Eng. 

Dala presenled he•eon is for lhe sole use of 1he slipulated dienL Tetra Tech is nol respoAsible nor ca• be held liable. for use made cf lhis report by 
any omer party. wilh or wiltioul lhe knowledge ol Tetra Tech The res11ng services reported herein have been perlormed to recognized '1ciJslry 
s1a11c!ards. unless nole1. No Olher warranty is made These data do no! indude or represent any rnterp191alion or lllJ•OOn of specifica11on con°4)hance 
or malerial su~abili1y. Shoulc engineering 1nlerpre1a1ion be requred. Telra Teck will provide i1 upon written reques1 
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SOLUBLE SULPHATE ION CONTENT OF SOIL 
(CSA Designation A23.2·2B & A23.2·3B) 

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

Project No.: 704.ENG.CGE003639-01 Tested By: EM 

Client: The City of Cal.9-ary Sample Source: see below 

Location: Former Midfield Mobile Home Park Laboratory: 

Sample Number 83 82 S1 

Borehole Number BH-02 BH-04 BH-06 

Depth (m) 3.8-4.0 1.8-2.1 1.5-2.0 

Sulphate Content % 0.05 0.06 0.06 

Degree of Exposure (Class) Negligible Negligible Negligible 

Water-soluble Sulphate (S04) 
Class of Degree of sulphate (S04)t In groundwater 
exposure exposure in soil sample, % samples, mg/'-* 

S-1 Very severe > 2.0 

S-2 Sevete 0.20-2.0 

S-3 Moderate 0.10-0.20 

•For sea wot~ t:1rposure, st:t: Clouse 4.1. 1 .S. 
tin accordance with CSA A13.1·3B. 
:f.ln accordance with CSA A23.Z-2B. 

> 10 000 

1500-10 000 

150-1500 

S2 

BH-11 

3.0-3.5 

0.11 

Moderate 

Water soluble 
sulphate (S04) 
In recycled aggregate 
~mple. 'M. 

>2.0 

0.60-2.0 

0.20-0.60 

Cermmtlng 
matcri1tls to 
be used§ 

HS or HSb 

HS or HSb 

MS, MSb, 
LH, HS, or 
HSb 

§Cemtntlng material comb/notions with equivalent performance may be ustti (see Clausts 4.2.1.2, 4.2.1.3, and 
4.2.1.4). Type HS ce-ment shall nol bt: usi:d In reinforced concrete exposed 10 both chlorides and sulphates. Relt1 to 
Clause 4. 1 .1.6.3. 

Limitations: 

I) The degree of exposure class Included herein are valid only if drainage and weeping systems 

meet the requirements of the site conditions. 

Ii) The degree exposure class should be re-verified If backfill soils for foundation walls originate 

from an unknown source. 

Remarks: 

Reviewed By: 
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APPENDIX D 
DESIGN AND CONSTRUCTION GUIDELINES 



CONSTRUCTION GUIDELINES 

BACKFILL MATERIALS AND COMPACTION (GENERAL) 

1.0 DEFINITIONS 

"Landscape fill" is typically used in areas such as berms and grassed areas where settlement 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 low 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 platform over weak subgrades. "Lean-mix 
concrete• should be low 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 0698). Optimum moisture content is defined in ASTM Test Method 0698. 

2.0 GENERAL BACKFILL AND COMPACTION RECOMMENDATIONS 

Exterior backfill adjacent to abutment walls, basement walls, 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 compact1ve 
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 level on either side is within 0.5 m of each other. 

All lumps of materials should be broken down during placement. 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 particles should be removed and placed at other more 
suitable locations on site or screened off prior to delivery to site. 



CONSTRUCTION GUIDELINE 

BACKFILL MATERIALS AND COMPACTION (GENERAL) 

REVISION NO: 02 

LAST REVISED OCTOBER 2. 2015 

Excavation and construction operations expose materials to climatic elements (freeze/thaw, weUdry) 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 wrthin 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 11SELECT 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 

Plastic Limit 

Plasticity Index 

= 20 to 40% 

= 10 to 20% 

= 10 to 30% 

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

"Pit-run gravel" 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 form 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." 

2 



CONSTRUCTION GUIDELINE 

BACKFILL MATERIALS AND COMPACTION (GENERAL) 

REVISION NO: 02 

LAST REVISED OCTOBER 2. 2015 

6.0 11STRUCTURAL 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 

Percentage of Material Retained an Plasticity Index L.A. Abrasion Lass 
Material Type 5 mm Sieve having Two or More 

Fractured Faces (<40011om) (percent Mass) 

Various sized See exact project or jurisdiction tor See exact project or See exact project or 

Crushed Gravels specifications 
jurisdiction for jurisdiction for 
specifications 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 gravel 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 rrrn 100 
5mm 95-100 

2.5mm 80-100 
1.25 mm 50-90 

630µm 25-65 

315 µm 10-35 

160 µm 2-10 

BOµm 0-3 
• From CSA A23. 1-09, Table 10, "Grading L1m1ts fOf Fine Aggregate". a ass FA 1 

Note that the "coarse sand' above is also 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 
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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 1s 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 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, 1n 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 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 tl'ie report was prepared. 

Recommendattons 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 not1f1ed 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 tor 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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REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK- MILESTONE M4 SUPPLEMENTAL SLOPE STABILITY INVESTIGATION 

FILE 704-ENG.CGE004110-01 I JULY 20221 ISSUED FOR USE CONFIDENTIAL 

1.0 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 Horne 
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 Qty on the Milestone No. M#3 
Draft Geotechnica/ 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. 1B-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. 0#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 [SI] 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 result 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 
potential 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 

2.1 Location 

The general proposed redevelopment project site is located northeast of the 161h 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 954 970, 990, and 1020 -161h Avenue NE 

Former Royal Canadian Mounted Police (RCM P) property with the municipal address of 920 -16th Avenue NE 

Existing Emergency Medical Services (EMS) Station #4 with the municipal address of 16 Moncton Road t'JE 

2.2 Surface Condition 

At the time of the geotechnical slope monitoring 1nstrumentat1on 1nstallat1on 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 1n progress to replace the contaminated uncontrolled 
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 located on the east side of the bu1ld1ng 

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 (ie, 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 ex1st1ng slopes to the north east and south were grass covered with 
occasional pockets of shrubs/trees 

The proposed redevelopment proiect site north and east boundaries were elevated approximately 30 0 m above 
The Winston Golf Club and joined with a slope where gradients vaned between roughly 2H.1V and 4H.1V with 
intermittent vegetated benches throughout (1.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 pro1ect site blended 
as required into the gradient of 16th Avenue NE 

The project site topography around the approximate time of the 1nstrumentat1on installation program was provided 
by The City through UDAR survey and 1s presented as contours on Figure 2 

2.3 Surficial Geology 

Based on surf1cial geological mapping (Moran1) and Tetra Techs experience 1n 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 1n an uncontrolled manner without proper 
compaction The ravines were estimated to range between approximately 5 2 m to 13 7 m 1n depth based on the 
subsurface 1nformat1on obtained from the previous field\vork programs conducted w1th1n the project site The 
estimated boundaries of the historical ravines (Le. uncontrolled filled areas) are presented on Figure 2 

2.4 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 (1 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.SR 1986 Surfic1al Geology of the Calgary Urban Area Alberta Research Council Bulletin No 53 
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Table 1: Relevant Geotechnical Historical Site Development Documents 

Document Title Author 
Date 

Geotechnically Pertinent Details 
Issued 

. Refer to dashed box area on Figure 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. 

Midfield Mobile . Installation of one slope inclinometer (Borehole TP-02). and eight 
Home Park Slide, Geo-

March 12, 
standpipe piezometers (Boreholes TP-01 [one}, TP-03 [four}, and 

Report on Slope Engineering TP-04 [three]); however, no horizontal displacement monitoring 

Stabilization (M S.T.) Ltd. 
1999 results were provided. 

Measures• . Suggested peak and residual soil 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 
to 1.2. 

• Toe berm design included the placement of approximately 7,000 m3 of 
general engineered fill to an overall elevation of approximately 
1061.0 m prior to topsoil coverage. 

• 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 tour boreholes, designated MTP-1 through MTP-4 
(refer to Figure 2). to further delineate features of the failure area. 

Midfield Mobile 
Geo-

. Installation of one slope inclinometer (Borehole MTP-3), and tour 
Home Park, 

Engineering 
December standpipe piezometers (Boreholes MTP-1 [one]. MTP-2 [two), and 

Slope Stabilrt:y 6, 2006 MTP-4 [one]); hO'Never, the slope inclinometer sheared at an 

Evaluation• 
(M.S.T.) Ltd. 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 
to 1.2. 

• Toe berm design included the placement of approximately 8,000 m3 of 
general engineered fill to an overall elevation of approximately 
1057.0 m inclusive of the relocation of Teebox No. 14. 

Midfield Mobile • Three letter reports detailing compaction effort and resulting in situ 

Home Park, July 23, (field) density measurements of general engineered backfill following 

Compaction & M&B 2018 
underground utility removals as conducted by \Mlco Contractors 

Concrete Testing Technical August 17, 
South'lllest Inc. 

I Indicates general areas where backfill materials have been properly 
& Inspection - Testing 2018 placed and compacted in a controlled manner. 

June 2018 /July Services Ltd. September 
2018 /August 17, 2018 

201a· 
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Table 1: Relevant Geotechnical Historical Site Development Documents 

Document Title Author 
Date 

Geotechnlcally Pertinent Details 
Issued 

• 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 slope required to 
achieve a factor of safety of 1.5 or greater (in accordance with The 

Evaluation and Tetra Tech February 7, City's guidelines for developments along a slope). 
Slope Stability Canada Inc. 2020 • Advancement of eleven boreholes, designated BH19-01 through 
Assessment BH19-11, to further delineate the subsurface conditions within the 
(Revision 1) entire project site. . Recommended continued monitoring of identified observable slope 

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 slope 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 cl Calgary. 

As highlighted above, the northeast slope leading into The Winston Golf Club (formerly Calgary Elks Golf & Country 
Club) was repairedfreinforced in 1999 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 Geo-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 oJ:timal locations for slope monitoring instruments. This 
Milestone No. M#1 Desktop 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. 

4 
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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 installation 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 (611. 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 dependant on rig availability, the expected/observed 
subsurface conditions (soil and groundwater), and the need to otherwise interchange techniques for drilling 
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 m to 25. 5 m below the existing ground surface. The borehole locations (coordinates and ground 
elevations) were surveyed bi/ 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 Locations and Depths 

Installed Instrumentation 
Borehole Depth I Elevation 

Northing Easting Elevation 
Depth Below (m)* 

Borehole No. 
(m)* (m)* (m)* 

Existing 
Ground Vibrating Wire 

Surface (m) Slope 
Plezom eter** Inclinometer"* 
(Serial No.) 

BH21-12 5659201.8 -2760.0 1075.9 25.5 25.0/1050.9 
15.211060.7 

(#132946) 

BH21-13 5659245.5 -2744.2 1063.6 10.7 10.411053.2 
9.1 / 1054.5 
(#132933) 

BH21-14 5659172.1 -2637.7 1075.4 19.8 19.5/1055.9 
13.7/1061.7 

(#132926) 

BH21-15 5659170.0 -2579.3 1075.2 19.8 18.911056.3 
13.7 /1061.5 

(#132945) 

BH21-16 5659196.8 -2578.9 1064.5 12.2 11.611052.9 
11.6/1052.9 

(#132925) 

BH21-17*** 5659206.0 -2439.9 1059.9 15.2 14.6/1045.3 
14.6/1045.2 

(#132947) 
Notes: •Coordinates are based on 3TM grid surveyed to a geodetic benchmark. as prOVJded by Tierra Geanatic Services Inc. 

•• Aclcitional details pertaining to the installed slope monlo!ing instrumentation are provided in Section 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 Shelbi/ 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 soil samples were visually classified in the field, and the individual soil strata and interfaces between them were 
noted. The resulting instrumentation installation borehole logs and an explanation of the terms and symbols 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 [ASTMJ 02216). 

Atterberg limits (ASTM 04318). 

Particle size analysis hydrometer (ASTM 07928). 

Direct shear (ASTM 03080). 

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 

Particle Size Analysis Atterberg Limits 
Direct Shear Strength 

Sample Location MC (ASTM 07928) (ASTM 04318) 
(ASTM 03080) 

(ASTM (Cohesion I Angle) 
ID 

Avg. Avg. 02216) 
Gravel Sand Slit Clay LL PL Pl Peak Residual 

Depth Elev. (%) 

(m) (m) 
(%) (%) (~.) (%) (~.) (%) (%) (kPaF) (kPar) 

1.7 1074.2 19.8 

5.4 1070.5 41.2 

10.0 1065.9 13.4 

13.0 1062.9 8.6 
BH21-12 

14.9 1061.0 17.7 25 14 11 

17.6 1058.3 27.3 

20.7 1055.3 20.9 

25.2 1050.7 26.0 
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Table 3: Laboratory Test Results Summary 

Particle Size Analysis Atterberg Lim its 
Direct Shear Strength 

Sample Location MC (ASTM D7928) (ASTM 04318) 
(ASTM 03080) 

(ASTM (COheslon I Angle) 
ID 

Avg. Avg. D2216) 
Gravel Sand Silt Clay LL PL Pl Peak Residual (%) Depth Elev. (%) (%) (%) ( 1/o) (~.) ("lo) (%) (kPar) (kPar) 

(m) (m) 

3.1 1060.5 18.2 

4.6 1059.7 16.6 

6.1 1057.5 16.7 
BH21-13 

7.6 1056.0 25.4 32 20 12 

8.5 1055.1 7.8/ 31.8 5.8/28.9 

10.0 1053.6 16.8 

2.3 1073.2 26.2 

4.1 1071.3 20.9 

8.1 10674 18.4 

11.4 10640 17.6 

BH21-14 13.3 1062.2 30.9 1 20 46 33 38 19 19 

13.9 1061 6 30.0 56 23 33 

15.5 1060.0 18.3/26.3 11.7/23.0 

16.3 1059.1 26.7 

19.4 1056.1 9.4 

2.0 1073.2 222 

5.3 1069.9 22.1 

7.2 1068.0 35.2 

BH21-15 
8.4 1066.8 18.5 

14.5 1060.7 28.1 , 5 77 17 27 20 7 

16.9 1058.3 10.1 

18.5 10567 16.2 

19.1 1056.2 14.1 

1.4 1063.1 15.6 

3.2 1061.3 4.2 

4.7 1059.8 6.6 0 78 14 8 

BH21-16 6.3 1058.2 3.2 

7.8 1056.7 2.8 

9.3 1055.2 57 

10.8 1053.7 102 
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Table 3: Laboratory Test Results Summary 

Particle Size Analysis Atterberg Limits 
Direct Shear Strength 

Sam pie Location MC (ASTM 07928) (ASTM 04318) 
(ASTM 03080) 

(ASTM (Cohesion I Angle) 
ID 

Avg. Avg. 02216) 
Gravel Sand Silt Clay LL PL Pl Peak Residual 

Depth Elev. (%) 

(m) (m) 
(%) (%) <'·) ('lo) (%) (%) {%) (kPar) (kPa/0

) 

1.7 1058.2 16.0 

3.2 1056.7 17. 1 32 16 16 

4.4 1055.4 13.1 

BH21-17 6.3 1053.6 15.1 

7.8 1052.1 14.5 

10.8 1049.0 14.8 

13.9 1046.0 14.6 

Notes: •MC= Moisture Content: LL= Liquid Limit; PL= Plastic Limit: Pl= Plasticity Index. 

3.3 Slope Monitoring Instrumentation Installation Procedures 

3.3.1 General 

The 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 (SI) Installation 

The installation of the SI 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 chloride grout tube was attached to the outside of the casings for grout tremie purposes 
which extended to the borehole 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 installation. 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 6° clockwise; BH21-14 at 3° counter-clockwise; 
BH21-15 at 2° counter-clockwise; BH21-16 at 7° clockwise; BH21-17 at 14° counter-clockwise. 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 Sis were grouted in-place from the bottom up using a mixture of water, cemen~ and 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 andJor 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 SI at the predetermined installation depth during lowering of 
the casings. The VWP cable wires were then taped to the SI casings at regular intervals together with the grout 
tube to the surface. 

The VI/I/P's were then grouted in-place together with the SI casings using a mixture of water, cement, and 
bentonite with an approximate mix ration of 1 DO kg, 40 kg, and 1 D kg, respectively. 

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

4.0 SUBSURFACE CONDITIONS 

4.1 General 

The following subsecbons 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 

4.2.1 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 containing some 
sand to sandy, some clay, some silt to silty, trace gravel, dry to damp, and dark brown in colour, with organics. 

The exact lateral and vertical 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 withinJin proximity to the three previously 
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existing ravines (estimated to generally range between approximately 5.2 m to 13.7 min depth within the project 
site). Consequently, sand and/or clay fill materials were encountered below the topsoil within all the boreholes apart 
from Borehole BH21-16 which is conceivable given its position relative to the understood location of the historical 
ravines. 

Sand fill was encountered within Borehole 91-121-12 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 
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 the ultimate uncontrolled backfill and controlled backfill extents. 

4.2.3 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 typically 
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 m to 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 Borehole 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 m to 5.5 m or 
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 kPal), dry 
to moist, low to medium plastic, and brown to grey in colour. Two VVVPs 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. 

4.2.4 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 7.2mto14.3 m below the existing ground surface and thicknesses of 2.4mand10.7 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 
approximately 15.2 m, 9.1 m, and 13.7 m, respectively 

A direct shear strength laboratory test was conducted on a Shelby Tube sample 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. 

4.2.5 Sand 

Sand deposits were encountered within Boreholes BH21-14, BH21-15, and BH21-16 at depths ranging from 
approximately 2.1 m to 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 locations were visually observed for groundwater seepage levels during advancement and the 
groundwater levels were calculated from the Wl/P 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 

Borehole VWPTip VWPTip 
Approximate Calculated 

No. Depth (m) Elev. (m)* 
Soil Unit Observed Seepage Date Piezometlic 

During Drilling• Elev. (m)*" 

June 4, 2021 1061.2 

June 14, 2021 10612 

July 5, 2021 1061.3 

BH21-12 15.2 1060.7 Clay 7.6 m (El 1068.3 m) 
August 21, 2021 1061.2 

October 19, 2021 1061.2 

November 22, 2021 1061.2 

February 25, 2022 1061.1 

June 21 , 2022 1061.1 

June 4, 2021 1054.5 

June 14, 2021 <1054.5 

July 5, 2021 <1054.5 

BH21-13 9.1 1054.5 Clay 8.7 m (EL 1054.9 m) 
August 21, 2021 <1054.5 

October 19, 2021 <1054.5 

November 22, 2021 <1054.5 

February 25, 2022 <1054.5 

June 21, 2022 <1054.5 
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Table 4: Groundwater Level Readings to Date 

Borehole WIPTip WIPTip Approximate Calculated 

No. Cepth (m) Elev. (m)* 
Soil Unit Observed Seepage Cate Piezometrtc 

During Drilling* Elev. (m)** 

June 4, 2021 1061.8 

June 14, 2021 1061.8 

July 5, 2021 1061.8 

BH21-14 13.7 
August 21, 2021 1061.8 

1061.7 Clay 14.6 m (El. 1060.8 m) 
October 19, 2021 1061.8 

Noverrber 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 13.7 1061.5 Clay Till 13.7 m (El. 1061.5 m) 

October 19, 2021 <1061.5 

Noverrber 22, 2021 <1061.5 

February 25, 2022 1061.5 

June 21, 2022 1061.5 

June 4. 2021 1052.9 

June 14, 2021 <1052.9 

July 5, 2021 <1052.9 

BH21-16 11.6 1052.9 Sand Not observed 
August 21, 2021 <1052.9 

October 19, 2021 1052.9 

November 22, 2021 <1052.9 

February 25, 2022 <1052.9 

June 21 , 2022 <1052.9 

June 4, 2021 1045.3 

June 14, 2021 1045.2 

July 5, 2021 <1045.2 

1045.2 
August 21, 2021 <1045.2 

BH21-17 14.6 Clay Till Not observed 
October 19. 2021 <1045.2 

November 22, 2021 <1045.2 

February 25, 2022 1045.3 

June 21, 2022 1045.3 

Note~;:* Elevations are based on 3TM !Jid surveyed lo a geodetic benchmark. as provided by Tlerrei Geomatic Services Inc . 
.. Plezometric elevations are calculated using the VWP calibration sheets, as provided in Appendix E, and the survey data provided by 
Tierra Geomatic Services Inc. 

Groundwater seepage was observed during the act.tancement of the boreholes at depths ranging from 
approximately 7. 6 m to 14. 6 m below the exiting ground surface (elevations of approximately 1054.9 m to 1068 .3 m). 
The groundwater seepage that was observed 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 
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observed during the preliminary geotechnical evaluation fieldwork (which reported a perched groundwater table 
between elevations of approximately 1065.3mto1070.1 m). 

The groundwater levels were calculated using the data collected from the Vl/VPs 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 VI/VP tip installation elevation except for Borehole BH21-12, which has remained at a 
water pressure head of approximately 0.4 m to 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 uncontrolled fill materials and sand/silt soils, 
particularly during heavy rain events. 

5.0 SUPPLEMENTAL SLOPE STABILITY ANALYSIS 

6.1 General 

The following subsections present a summary of the methodology and results 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 supplemental 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., global 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 Slope/W component of the Geostudio 
computer software program (Version 11.2.0). 

6.2 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 
Slope Inclinometers' that have been collected and provided to date have been considered within the supplemental 
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slope 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: 

Downslope 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 a minimum residual state. 

Calculated Bbar/ru values from all the VWP readings are below a value 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. 

6.3 Analysis Section Updates 

Based on the fieldwork laboratory testing results (refer to Section 3.2), the overall 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 6. 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 
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Table 5: Analysis Section Update Summary 

Preliminary Slope Stability Details* Supplemental Slope Stability Updates 

Analysis 
Previous Section Configuration and Material Properties 

Analysis 
Updated Section Configuration and Material Properties 

Section Section 

Material Boundaries: 

1 . Existing ground surface re-processed and imported given errors 
in original data reduction. 

2. Fill material base shifted to El. 1061 5 mat Borehole BH21-12 
and EL 1059.5 mat Borehole BH21-13. 

3. Clay layer thickness increased to 7.1 m at Borehole BH21-12 and 
Material Boundaries: 3.5 mat 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 mat Borehole BH21-13. 

2. Fill material base at a constant El. 1060.2 m. 5. Clay till layer included bet-1.een the fill and clay units with a 

3. Clay layer thickness at a constant approximate 2.1 m. thickness of 0.0 mat Borehole BH21-12 to a thickness of 3 0 mat 

4. Silt till top at a constant El. 1058.1 m. Borehole BH21-13. 

5. Clay till layer not included. 

A-A' A-A' 
Material Strengths: 

Material Strengths 6. Clay strength friction angle increased to 25° with a cohesion of 

6. Clay strength friction angle of 15° with a cohesion of 0 kPa. 
2.5 kPa. Based on the results of the advanced direct shear 
laboratory testing (refer to Table 3 and Appendix C) and lack of 

7. Clay till layer not included. horizontal displacements within the installed Sis suggest peak 
8. Silt till cohesion of 0 kPa. native clay soil strengths at depth in this area. 

7. 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 till). 

9. Estimated phreatic surface and ru=0.1 applied. 8. 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). 

Piezornetric Groundwater Tables 

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

15 

r:•~ " . .'11t~1.'l1t I , '."-~··I' I• 1' ··.1,f4•l'•'(1f""' ;.lj: ,- .-.:-.~·lo'", ~I •_' {l'J)llr>r 1j((• 
~ TnaA 'T1!C>I 



REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK- MILESTONE M4 SUPPLEMENTAL SLOPE STABILITY INVESTIGATION 

FILE 704-ENG.CGE004110-01 I JULY 20221 ISSUEO FOR USE CONFIDENTIAL 

Material Boundaries: 

1. Existing ground surface based on LiDAR provided by The City 

along analysis section previously designated B-8', relabeled to 
81-81'. 

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

3. Clay layer thickness reduced at BH21-14 to a constant 
approximate 2.0 m with top El. 1063.0 m and bottom B. 

Material Boundaries: 1061.0 m. 

1. Existing ground surface based on LiDAR provided by The City 4. Silt till top shifted to El. 1061.0 mat BH21-14 and inclusion of 

along analysis section designated B-B' bottom at El. 1058.0 m. 
(LIDAR_DEM_2018_Midfield_Park). 5. Sand layer included at BH21-14 with top El. 1058.0 m. 

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 Material Strengths: 
El. 1066.5 m and bottom El. 1059.0 m. 6. Clay strength friction angle increased to 25° with a cohesion of 

4. Sill till top at a constant El. 1059.0 m and no defined bottom. 2.5 kPa. Based on the results of the advanced direct shear 

B-8' .. 5. Sand layer not included. 81-B1"'" 
laboratory testing (refer to Table 3 and Appendix C) and lack of 
horizontal displacements within the installed Sis suggest peak 

Material strengths: 
native clay soil strengths at depth in this area. 

6. Clay strength friction angle of 15° with a cohesion of 0 kPa. 
7. Silt till cohesion increased to 2 kPa. Based on the results of the 

advanced direct shear laboratory testing (refer to Table 3 and 
7. Silt till cohesion of 0 kPa. Appendix C). 
8. Sand layer not included. 8. Sand strength friction angle of 30° with a cohesion of 0 kPa 

included (no sand layers present in any of previous analysis). 
Piezometric Groundwater Tables 

9. Estimated phreatic surface and ru=0.1 applied. Piezometric Groundwater Tables 

9. None. VVorst case estimated phreatic surface and ru=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 

Analysis 
Previous Section Configuration and Material Properties 

Analysis 
Updated Section Configuration and Material Properties 

Section Section 

Material Boundaries: 

1. Existing ground surface based on LiDAR provided by The City 
along June 2020 failure designated 82-82' (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 
by The City and provided via email dated July 7, 2021 

along analysis section designated 8-8' 
(The City2). 

(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 El. 1068.0 m). 

3. Clay layer thickness at a constant approximate 7.5 m with top 
3. Clay layer removed. 

El. 1066.5 m and bottom El. 1059.0 m. 4. Silt till top shifted to El. 1061.5 mat BH21-15 and inclusion of 

4. Sill till top at a constant El. 1059.0 m and no defined bottom. 
bottom at El. 1060.0 m. Silt till layer removed at BH21-16. 

5. Sand layer included with top El. 1060.0 mat BH21-15 and El. 
B-B'** 5. Sand layer not included. 82-82'" 1062.5 mat BH21-16. 

Material Strengths: 
Mateaal Strengths: 

6. Clay strength friction angle of 15° with a cohesion of 0 kPa. 
6. Clay layer removed. 

7. Silt till cohesion ofO kPa. 
7. Silt till cohesion increased to 2 kPa. Based on the results of the 

8. Sand layer not included. advanced direct shear laboratory testing (refer to Table 3 and 

Appendix C) 
Piezometric Groundwater Tables 8. Sand strength friction angle of 30° with a cohesion of 0 kPa 
9. Estimated phreatic surface and ru=0.1 applied. included (no sand layers present in any of previous analysis). 

Piezometric Groundwater Tables 

9. Updated estimated phreabc surface based on W>IP monitoring 

results along 82-82' (refer to Table 4) and ru=0.1 unchanged. 

2 Oat. Malcolm. Email to Kyle Haugrud. Subject 'FW: Midfield Heights Survey Request - June 2020 Slope Failure Area'. July 7, 2021. 
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Table 5: Analysis Section Update Summary 

Preliminary Slope Stability Details• Supplemental Slope Stability Updates 

Analysis 
Previous Section Configuration and Material Properties 

Analysis 
Updated Section Configuration and Material Properties 

Section Section 

Material Boundaries: 

1. Existing ground sutface and subsutface boundaries updated 
based on Geo-Engineering (M.S.T.) Ltd. 2000 slope stability 

Material Boundaries: evaluation toe berm design inclusive of residual strength clay 

1. Existing ground sutface and subsutface boundaries based on 
progressing downslope to the approximate location of the 

Geo-Engineering (M.S.T.) Ltd. 1999 slope stability evaluation. 
designed shear plane 'key-in'. 

2. Clay fill not included. 
2. Clay fill inciuded in areas of 1999 and 2000 toe berm designs. 

3. Clay layer (residual strength) thickness reduced to a constant 
3. Clay layer (residual strength) top at El. 1061.5 m to El. 1059.0 m Toe Berm approximate 2.0 m mimicking the existing slope gradient to the 

and no defined bottom. Design Area shear plan 'key-in'. 
Back 4. Clay till not included below clay layer (residual strength). (general 4. Clay till included below clay layer (residual strength). 

Analysis area 
Material Strengths: identified on 

Material Strengths: 
Figure 2) 5. Clay fill not included. 

5. Clay fill strength friction angle of 25° with a cohesion of 0.5 kPa 
6. Clay tin 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 till). 
7. Estimated phreatic surface and ru=0.1 applied. 

Piezometric Groun<1water Tables 

7. Extended estimated phreatic surface downslope and ru"'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). 

NoCes: •As per Tetra Tech"s "Preliminary 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 analysi5 sections, designated Sections B1-B1' and B2-B2', to di1ferentiate/analyze the June 2020 failure 
separately. 
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5.4 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 outlined in Table 5. 

In general, Table 6 presents a summary of the soil and pore pressure parameters used in the supplemental slope 
stability analysis. 

Table 6: Soil Parameters 

Soil Type 
Unit Weight Cohesion Friction Angle Porewater Coefficient 

(kN/m3) (kPa) (Degrees) (ru)* 

Clay Fill 19.0 0.5 25 0.1 

Clay (Peak) 19.5 2.5 25 0.1 

Clay (ResiduaO 19.5 0.0 15 0.1 

Clay Till 19.5 2.0 27 0.1 

Silt Till 20.0 2.0 20 0.1 

Sand 20.0 0.0 30 0.1 
Notes: • r0 reflects an assumed porewater pressure as a fraction of the overburden stress and was only applied to soils located above the 

piezometrlc 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 (ru) 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 

5.5 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 load 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 slope stability factor of safety ~1.5). 

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 overall calculated global slope stability factors of 
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safety. The analysis was conducted by placing the surcharge loads aUnear the ground surface to simulate worst­
case scenarios 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. 

6.6 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 6 as 
indicated below. The locations of the V\/VPs and measured SI horizontal displacements to date are presented on 
the cross-sections for reference. 

Table 7: Analysis Results 

Surcharge Load Condition 
Factor of Safety Construction 

Analysis 
(t.4 m below exiting ground 

Setback from Reference 
Section/Area 

surface) Calculated Required Property Line Figure 
(m) 

5 kPa (Along 2.6 m Pathway Surface) 1.4 NIA NIA 
Cross-Section 

100 kPa >1.5 <':1.5 25 Figure 3 
A-A' 

200 kPa >1.5 ~1.5 40 

5 kPa (Along 2.6 m Pathway Surface) 1.2 NIA NIA 
Cross-Section 

100 kPa >1.5 ~1.5 30 Figure 4 
81-81' 

200 kPa >1.5 ~1.5 55 

5 kPa (Along 2.6 m Pathway Surface) 1.2 N/A N/A 
Cross-Section 

100 kPa >1.5 ~1.5 30 Figure 5 
82-82' 

200 kPa >1.5 ~1.5 55 

Toe Berm Area 5 kPa (Along 2.6 m Pathway Surface) 1.2 NIA NIA 

(Previously 100 kPa >1.5 <':1.5 30 Figure 6 
'Back-Analysis') 200 kPa >15 l!1.5 55 

5 kPa (Along 2.6 m Pathway Surface) 1.4 NIA NIA 
Cross-Section 

100 kPa >1.5* ~1.5 30* NIA 
C-C' 

200 kPa >1.5* :<:1.5 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 additiooal Information was collected in proximity to warrant an update. The 
preliminary slope stability assessment report may be referred to fa 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 

Limited Subsurface 
. Conduct additional subsurface Completed 

investigation at/near the toe of the (as part of this • NIA 
Information slope work scope) 

Visually Observable . Installation of slope monitoring 
Completed 

(as part of this . NJA 
Slope Instabilities instruments 

work scope) 

Development- Update slope stability assessment • Development loading specifics should . 
Carried be reviewed once finalized 1D ensure 

Specific Slope once redevelopment structure 
Forward continued compliance with The City's 

Stability Analysis loading is known slope stability guidelines (i.e., <:1.5) 

Visually Observable 
. Implement slope stabilization 

Slumps and 
mitigation measures to minimize Carried . Refer to section 6.2 the potential for retrogressive slope Forward 

Tension Cracks failures . Foundation perimeter drainage 
systems 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 should be 
designed to minimize the potential 
impact of water surcharge on the Carried . Should be addressed during detailed 

Site 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/trees as it typically provides 

Carried . Should be addressed during detailed 
Vegetation additional slope stability, unless the 

Forward design and construction 
grades require flattening and/or 
reinforcement . Should not be constructed at the 
project site without the approval of Carried . Should be addressed during detailed 

Waterbodies a geotechnical engineer and 
Forward design and construction confirmation through additional 

slope stability analysis 

Noles: •As per Tetra Tech's 'Preliminary Geotechnical Evaluation and Slope Stability Assessment (RevisiCll 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 stabll1zat1on m1t1gat1on measure 1s best suited for each of the 
identified failure areas. 

Potential Option 1 Regrading Slopes 

Wherever possible, the preferred slope stabilization m1tigat1on 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 1 V 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 m1t1gation measure could also take 
advantage of CL'tifill balance efficiencies. however. may also require fill beyond the existing slope toe extent w1th1n 
The Winston Golf Club. 

Potent;al Option 2 Engineered F1/f Berms 

Where 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 granular fill for this project site) to stabilize 
the existing slopes with an overall final combination of slope gradients varying from approximately 2. OH 1 V to 
3 5H 1 V. Prov1d1ng such toe supports for the ex1st1ng 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 

Potential Option 3 So11 Nall Slopes 

Where 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 nail reinforced slope comprises confirming the internal 
and global stab1l1t1es 1nclus1ve 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 m1nim1zes the expected disturbance to the existing slope, however 
may be limited by accessibility for construction equipment 

Potent1ai Option ..J Re1nforcecl 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 1 V to 2 5H 1 V) 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 add1t1onal 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 

Potential Option 5 Ret::lirmg Structures 

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, 1f any, may need to have a stable gradient such as 
3H 1 V 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 qual1f1ed personnel There would be a considerable disturbed zone 
behind the retaining wall during the construction period, which should be reinstated after the wall 1s constructed. 
This condition similarly applies to a Mechanically Stabilized Earth (MSE) wall. a modular wall or block wall. pile 
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walls with/without soil nails, or gravity wall system, which are also equally feasible. Modular walls may also 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 consultation with The City, as part of Milestone No. 0#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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Project: 

Location: 

Client: 

Weather: 

Redevelopment of Midfield Mobile Home Park 

Moncton Road and 16 Ave NE Calgary AB 

The City of Calgary 

10 c 
File: 704-ENG CGE004110-01 Milestone M#1 

SUBJECT: 

FIELD REPORT 

Date: April 20, 2021 
~~~~~~~~~~ 

Tetra Tech Rep(s): lpryl Buiza, EI T 

Kyle Haugrud, P.Eng 

Status: ISSUED FOR USE 

Site visit was conducted on April 20 2021 to determine potential borehole locations for 1nstrumentat1on installations 
(Slope Inclinometer [SI] and V1brat1ng Wire P1ezometers [VWP]) and assess the condition of the 70 mm SI 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 schedule No 18-2006-A05-S01-05 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 v1s1t 

BACKGROUND SITE INFORMATION (DESKTOP REVIEW): 

The following was noted prior to conducting the site v1s1t on April 20, 2021 during the background data review 

The ex1st1ng SI casing w1tr11n Borehole TP-2 was installed un°jer the direction of Geo-Engineering (MST) Ltd 
(Geo-Eng) on November 26 1998 to a total depth of api:roximately 15 9 m Displacement data was not 
available at the time of this reports preparation however. negligible movement was noted in a slope stability 
evaluation condJcted by Geo-Eng dated December 6 2006. ~~o add1t1onal information on the condition of the 
SI casing was available post the 2006 evaluation. 

Ponded water typically present 1n area of June 2020 slope failure during the summer months. 

Water flow visually apparent over asphalt path 111 area of failure in late June to early July 2020 

Trench with fabric separator installed in area of failure to a maximum approximate 0 9 m (3 ft) depth 1n July 
2020 to m1nim1ze seepage and runoff flows. and 

Add1t1onal V-d1tch and berm understood to be installed 1n hJovember 2020 to further reduce water flows to failure 
area 

SITE OBSERVATIONS: 

The following steps were ca med out to assess the ex1st1ng cond1t1on of the SI previously installed w1th1n TP-2 during 
the site v1s1t (refer to Figure A) 

A 1 0 m long 25 mm d;ameter steel rod was attached to the end of a measuring tape and lowered 1ns1de the SI 
casing The steel rod was able to reach c depth of 15 9 m below the top of SI casing suggesting 1t had not been 
previously sheared and was unobstructed to its base 

An SI probe was lowered inside the SI casing and reached the depth of 15 9 m below the top of s1 casing 
Tightness was noted during the lowering of the SI probe at an approximate depth of 9 1 m (30 ft) below the top 
of SI casing and 



The SI was initialized with the SI probe which consisted of two consecutive SI readings to determine a baseline 
that will be used to measure displacements going forward Accordingly, the potential proposed SI 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 adJusUconfirm groundwater levels 1n 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 

Standpipe Depth Depth to 
Ground Elevation at Groundwater Below Groundwater 

Borehole Number Below Existing Borehole Location Existing Ground Elevation 
Ground Surface 

(m) (m) Surface (m) 
(m) 

BH19-05 25 9 1073.2 22 1 10511 

BH19-07 24.4 1074.9 Dry <1050.5 

12.6 Dry <1055.1 
TP-3 1067 7 

16 6 15.5 1052 2 

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 1n Table 2 

DISCUSSION: 

As previously discussed, in1t1alizatlon readings were obtained in the existing SI casing 1nsta1:ed 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 1nit1alization readings will be used going forward to measure any 
displacements. 

Given the prox1m1ty to the existing slope and pathway. borehole locations BH21-14 and BH21-15 will require 
complete closure of the path\vay during borehole advancement as well as temporary fence removal (which will be 
reinstalled following completion) for the drilling equipment The distance between the fence posts 1s such that the 
drilling equipment may be able to maneuver into position without post removal however, in the event one post 
requires extraction, 1t will be reinstated with bentonite chips and/or q:.J1ck mix grout 

Borehole BH21-12 w1ll l1kely only require proper s1gnage and del1neat1on of Irie dnll1ng area to divert pathway traffic 
away from potential hazards. i'Jote that proper signage and working area del1neat1on will 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 drilling act1vit1es 
Add1t1onally 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 1nstallat1on depths of the proposed s1·s and W.JP s was determined based on the available borehole data and 
slope stability analyses t'-lote that these may still be somewhat shifted based on observed subsurface conditions 
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dunng execution of the fieldwork (1 e, base on SI casing to be founded 1n competent material. VWP to be installed 
targeting the unit considered to have highest pore pressure response) Excerpts of the stab1l1ty analysis cross­
sect1ons 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 location details following the data review and site 
visit 1s presented in Table 2 Note that the instrument locations w II include steel protective casings and padlocks 

Table 2: Proposed Borehole Summary 

Total Slope Proposed 
Proposed 

Respective 
Borehole Borehole 
Number 

Northing (m)' Easting (m)' Inclinometer Vibrating Wire 
Location 

Cross-Section 
Depth (m) Depth (m) 

Photo 
and Figure 

BH21-12 5661680.88 707422 79 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 81 (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 82 (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 S' casing bottom anchor installed at least 3.0 m into the bedrock 
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Photo 1: Midfield looking West - Proposed SI BH21-12 Location 

TETRA TECH 



Photo 3 Midfield looking West - Proposed SI BH21-14 Location (Fence Removal Required) 

Photo 4 Midfield looking East- Proposed SI BH21-15 Location (Fence Removal Required) 
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Photo 5 Midfield looking South - Proposed SI BH21-16 Location 

M 1df1eld looking South - Proposed SI BH21-17 Location 
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FIELD REPORT - REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK 

FILE 7C4-ENG CGE004110-()1 ; APRIL 20 2u21 : 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, 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 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. 

Respectfully sub?)itted, 
,, 

·-......,_\ k: 
\ '\ . .ot 

704-a·· ~ii604110-C 1 
/ / 

104- .'CGE004110-C1 
-;-04 G.CGE004110-C1 
Prepared by: 
lpryl Buiza, E.l.T. 
Geotechnical Engineer-in-Training 
Engineering Practice, Prairie Region 
Direct Line: 403. 723.1578 
lpryl. buiza@tetratech.com 

Attachments (2): Figure 1 
Figure 2 

-:-d.'ve'LG 11 • 

~ ~~E004110-0 
704-ENG.CGE0041~0-01 

Reviewed by: 
Kyle Haugrud, P.Eng. 
Geotechnical Engineer 
Engineering Practice 
Direct Line: 403.723.1618 
kyle.haugrud@tetratech.com 

Proposed Inclinometer Locations, Cross Sections A and 1998 Failure 
Proposed Inclinometer Locations, Cross Sections 81 and 82 
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APPENDIX B 
SOIL DESCRIPTION GUIDELINES AND BOREHOLE LOGS 



TERMS USED ON BOREHOLE LOGS 

TERMS DESCRIBING CONSISTENCY OR CONDmON 

COARSE GRAINED SOILS (major portion retained on 0.075mm sieve): Includes (1) clean gravels and sands, and (2) silty or 
clayey gravels and sands. Condition is rated according to relative density, as inferred from labora1ory or in situ tests. 

DESCRIPTIVE TERM RELATIVE DENSITY N {blows per 0.3m) 

Very Loose OT020% Oto4 
Loose 20T040% 4to 10 

Compact 40T075% 10to 30 
Dense 751090% 30to50 

Very Dense 90TO 100% greater 1han 50 

The number of blows, N, on a 51 mm 0.0. split spoon sampler of a 63.5kg weight faling o. 76m, required to drive the 
1 sampler a distance of 0.3m from 0.15m to 0.45111. 

ANE GRAINED SOILS (major portion passing 0.075mm sieve): Includes (1) Inorganic and organic slits 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 slbJ tests. 

DESCRIPTIVE TERM 

Very Soft 
Soft 
Ann 
Stiff 

Very Stiff 
Hard 

UNCONANED COMPRESSIVE 
STRENGTH (KPA) 

Less than 25 
25 to 50 

SO to 100 
100to 200 
200to 400 

Greater 1han 400 

NOTE: Slickensided and fissured clays may have lower unconfined compressive strengths than 
shown aboVe, because of planes of weakness or cracks In the soil. 

GENERAL DESCRIPTIVE TERMS 

Slickenslded - having Inclined planes of weakness that are slick and glossy In appearance. 
Fissured - containing shrinkage cracks, frequently flled with fine sand or silt; usualy more or less vertical. 
Laminated • composed of thin layers of Y111Y1ng colour and texture. 
lnterbedded - composed of alternate layers of different soil types. 
Calcareous - containing apprectable quantities of calclum carbonate.; 
Wall graded - having wide range In grain sizes and Ulstantf al amounts of Intermediate particle sizes. 
Poor1y IJ'Bdecl - predominantly of one grain Size, or having a range ot sizes with some Intermediate size missing. 

Data pt'lllllrUd heraon is for the De 119e rl1he lllpulnd c:lent. Tm Tech EBA is no1 respmsilR, nor CM be held lilble, tor uu rmide of l!is report bJ any other perty. wftll ~ 
er without hi knoootlCIQe d ~ Thll tat1ng .-wtca1l'lpot1ldhnlnhavw1m111 perfonnld ID~ Industry llandlrdl. uni.a rWlllld.. No a111s ....rty Is ma. '"R: TETRA TECH 
llwil• mu do not lndudl or ,.....m ll1Y lntllJ)l'Ntllln or opinion ol lplC!ftclllan coml*anee or malll'lll su~ ShcUd enaln.-lng lnt8rprwla1lon IM l'ICllllnld. EBA 
Wftl JmMde l upon Wl1tllln l9Quat. 



MODIFIED UNIFIED SOIL CLASSIFICATION 

MAJOR DMSION 
GROUP TYPICAL LABORATORY ll.ASSIFICATION CRITERIA 

SYMBOL DESCRIPTION 

Welf-trlllled Ql'lvels 11111 grmil-
C. • D.tD,, GnNdllr tllan 4 

GW 

1' 11 ~i 
sand mlxlures, llttlll or no llne9 C.= rt:&:- e.tw9en 1 and 3 ,.x • 

Poorly Qnided gt'IMlb and QFBYd- . I 

ii~ 
GP Iii :ii~ '8 Not meeting both crilerit!l lor GW sand mbdllm, llt111 or no tlnec i:i I ,. "' .-!Ill Att9r11er11 llmllll 

i ~g GM Slly gnvels, I rd AttllltJerV Rmftl pkrt below "A" llne plotting In al Iii 
onMll-sanct-tilt mixtures or Plmicily illdu lest lhlll1 4 hatched--'IS 

a~ f 
bonletline ~- Clayey gravtis, Attert111111 lmib pkrt llboVe .,,. line dasslllc:atlonl 

16 GC gnM!l-111111d-aay mlxtunls or Plal1lcltY Index gnllllllr than 7 requirin; use of 

li dual syrnlJIQ 

1! j C,. =D.tD,. Greablr than 6 
Wtff.9raded nrai. and grwelty 

SW sands, tittle or no lines Ii 1!1 c.-~ I !i I a.xo. B4rlWeen 1 and 3 

! 11 .,ie' 
i SP Poorly graded sands and grawlly 

11~ Nat meeting both criteria for SW 

I~~ 
sands, llt1le or no ftnes 

~~! 
ii u~ Attllft8111 lmftl pkrt below "A" line 

Att9r11erg llmlb 
SM Silty sands, sand-slit mlxbJres plotting In 

ifi iii Ht or platiclty Index less lhBll 4 l1atcllecl ...... 
bonlettine 

Attertlerg hmftl plot above "N' Rne ~ 
SC Clayey sands, sand-day mlxbJres or pllS1ielly imlax grea!Br Iha/I 7 nlQUlrlng use Of 

tlual symbols 

~ 
lnorgank: llMts, v.y line undl, 

For dlnllleallOn ot ~ne-gnlned "*""' ""' fnlClloll of cmrse-grQllll IOllS. 
"' 

ML rock lour, silty or deyey line sands 

"' ' Ol allght phlsllctty 
:;;i ! 

PUSTKJTY()lAITT 
en lnorvank: sills, ncaceous or 

Ii< MH Clt&bnaceollS ftne sands or • 
I 

~ I 

I v ll silts, etutic silt!! Salllpmlng42Sin 

lnorgank: clmyg ol low plutlcity, .. 
/ ti Cl gravelly ctays, tnfy clly9, r.i-rfWb.Pl•ll.11lL·2CI CH i ~: li! 

v atty clays, lean clllJll 
~ .. ~·,,,-

ii ! I ! 
~8 ~ Inorganic days of medium 

d;I ! !i! Cl ptaatlclty, Siity clays I: >------ . ···-···-·--

I / I 

I! ci I i 

11 iii Inorganic clays of high y I 
I\ CH (l_ 

ptaatlclty, hit Clays MHarOH 

!~ I 

"' " ' --- ~E~ --- i 

I I @~ ~ OL 
Organic silts and organic silty days • --. "'." I ML orOl 

i 
1 Of low pl311Jc:lty I • 10 .. • .. .. .. lll .. .. 100 

Ii ! LJQUIO lMT 
iii: OH Organic clays ol medium 

0 A ID high plastlclty 

Pest end other highly organic 
"Bued on the material passing tile 75 nm sieve 

~GHLY ORGANIC SOILS PT Rmrence: ASTM Dulgmrllon 02487, for ldtlnttftclltlon procedure 
1adg see 02488. USC a modifted by PFflA 

SOU. COMPONEN'T13 OVERSIZE MATERIAL 

DEANING RANGES OF Aoundec! or 1ubnlundecl FRACTION SIEV<'SIZE PERCENlAGf BY MASS Of 
MINOR COMPOfjEffTS 

C088LES 75 mm to 300 nwn 
PASSING RETAINED PERCENTAGE Ol:SCRFTOA BOULDERS >300mm 

GRAm Not rounded 
coarse 75mm 19mm >35% "and" 
fine 19mm 4.75mm ROCK FRAGMENTS >75mm 

21 ID35% "y-adJeC1tvll" ROCKS > 0.76 cubic matni In wolume 
SAHD 

coarse 4,75mm 2.00 mm 101D20% "IOlllll" 

medium 2.00mm 425jllll 
fine 425 IB!I 75 IBll >01o10% "trace" 

SIU (lion plastlcl as above but 
OI 75 IJITI 

by behavior ClAY (plastic) 

["It:: I TETRA TECH 



BOREHOLE KEYSHEET 

Water Level Measurement 

Measured in standpipe. 
piezometer or well 

Sample Types 

.--
::::: A-Casing [IJ Core 

• JarandBag B NOCore 

Backfill Materials 

• Asphalt 

t·:.-:: Gravel 
~ 

• Bentontte 

Inferred 

~ 
Ct~ 

Disturbed. Bag. 
Grab 

No Recovery 

Cement/ 
Grout 

ffi1Il] Slough 

Lithology - Graphical Legend1 

• AsphaH ~ Bedrock ~ Cobb lesit3ou Ide rs 

~ 

~ ~ '~'·IS Concrete Fill Gravel ~ 

m Iil""fi': 

~ Organics to ta• Peat Sand 
:............1 ~ 

[IlI Siii ~ Siltstone ml Till 

U HOCore 

x Spltt Spoon/SPT 

Drill Cuttings 

•8'~ r•.; ~ • . Topsoil Backfill 

~ Clay 

~ Limestone 

~ Sandstone 

~~~ 
.:.!_.,....,~ 

Topsoil 

is;:J Jar 

OJ] Tube 

~Grout 
L~~ 

• Coal 

~ Mudslone 

~ Shale 

1. The graphical legend is an approximation and for visual representation only. Soil slrata may comprise a combination of the basic 
symbols shown above. Particle sizes are not drawn to scale 

(TI;) TETRA TECH 



2 

3 

4 

a; 
Ol 
::> 
<( 

E 
<ll 

C:algag 

Soil 
Description 

T\.'.)PSOIL · sa1d some c:ay some silt '.ra:::e ira,1tl 
darrp -j;grk b10wr t·ace orqan cs v• I SAf Ji '.FIL.) . 3ome silt 'rac~ .::lay tr3ce graJ~I he 
g··a: .. e<j pocriy grade<! dar~ brow:i 

V5 
~ o :;;..Y (FIL~.1 · s11tv tr.:ve sanJ fr3;:,e gurvel da,~~J ~;: 
r.n <ro.::;t low 01ast1: b··~w· trace tla:h ;t:e3'2 

h';'..J'rc<.:arb::;r, odr:.dr 

(11:) TETRATECH 

Borehole No: BH21-12 
Proiect Midfield Mobile Home Park Redevelopment Project No ENG CGE004110-01 

Locabon Moncion Road NE and 16 Avenue NE Ground Elev: 1075 906 m 

Calgary. Alberta 3TM -2759.955157 E; 5659201 831 N 

•sciwe StJphat~ (%)• 
1 2 3 4 

Plas!Jc ~isture Liquid 
Limit Content Um~ 

I e I 

a; l ., 
.Q c 

~ E g $ 
=> c; 

!!! z 0 
4> 

,.... u c. a.. 
E 0. <.n ~ 

"' E :::J 
<.n "' 1ii 

<.n 
~ 

a.. V> c: .9 

•sPT~· 
Vi ~ 0 ·~-::r:: ..c 

"'E 20 40 80 al :r: a.. 
~-co ~ UJ 0 

u 

20 40 60 80 

31 

32 • 

Contractor Mobile Augers and Research Completion Depth 25.45 m 

Dnlhng Rig Type Solid Stern Auger/Hollow Stem Start Date May 17 2021 

Logged By IB Complebon Date. May 17, 2021 

Reviewed By Page 1 of6 



5 

6 

8 

9 

Calgary 

Soil 
Description 

( '11::] TETRA TECH 

Borehole No: BH21-12 
Pro1ect Midfield Mobile Home Park Redevelopment PrOJec!No ENG CGE004110-01 

Locabon Moncton Road NE and 16 Avenue NE Ground Elev 1075.906 m 

Calgary, Alberta 3TM -2759 955157 E; 5659201.831 N 

Q:; ~ ., 
.0 c 

~ E 
~ s 

I- " c: •s(i<JIE Sllphales (%!• .S! z 
I-

0 

0.. 
., a.. (.) 1 2 3 4 

E Ci CJ) ~ 
OJ E " Plastic lv'cisture Liquid en ., 1il en 

~ Limit Content Limit 
I • I 

20 40 60 80 

a.. ~ c 

·SPT~· 
ii) ~ 

0 ·~-.i:::. 
OJ E 

20 40 80 J: a.. 
~-CD as ~ w 

(.) 

$1 412 • 

Contractor. Mobile Augers and Research Completion Depth 25.45 m 

Dnlhng Rig Type Sohd Stem Auger/Hollow Stem Start Date May 17, 2021 

Logged By· IB Completion Date. May 17, 2021 

Reviewed By Page 2 of6 



10 

11 

12 

13 

Calgary 

Soil 
Description 

[ 11; l TETRA TECH 

Borehole No: BH21-12 
Project Midfield Mobile Home Park Redevelopment Project No ENG CGE004110-01 

Locabon Moncton Road NE and 16 Avenue NE Ground Elev 1075 906 m 

Calgary. Alberta 3TM -2759.955157 E; 5659201.831 N 

~ 0 

0... ~ c: 

•SPT(~· u; ~ ·~-.c: 
~E 20 40 80 :r 0... 

CD :r !! 
..,~ 

CD 0 LiJ 
u 

:;; ... .0 c: 
~ E 

~ 
B .... "' c: •s<:iut:ie SLipllates(%l• ... z 0 

c. .., .... u 1 2 3 4 a_ 
E c. Cl) ~ 

"' E "' Plastic M>isture Liquid Cl) "' u; 
en 

~ Lim~ Content Limrt 
I • I 

20 40 60 80 

• • 

• 

Contractor Mobile Augers and Research Corrplebon Deptti 25 45 m 

Drilling Rig Type Solid Stern Auger/Hollow Stem Start Date May 17 2021 

Corrplebon Date May 17. 2021 

Reviewed By Page 3 of6 



14 

15 

17 

18 

Calgary 

Soil 
Description 

:LA, Y . suN some sand trace crave~ wet firm low 
p ashc cro"r -

V1bra:1;ig 't/1re Piezometer 
:c<ept~ . 15 2 n· T•p Se• al r Jc vw 1329~5: 
='re-lnstal at1on Read1r.g 
:Frequerc, · 2S49 2 Hz fomp · 21 8°-:] 

[it] TETRATECH 

Borehole No: BH21-12 
Pro1ect Midfield Mobile Home Park Redevelopment Protect No ENG CGE004110-01 

Location: Moncion Road NE and 16 Avenue NE Ground Elev 1075.906 m 

Calgary, Alberta JTM-2759.955157 E: 5659201.831 N 

~ ~ 
"' .0 c 
~ E 

~ ~ ::> c: •si:iuae ScAf'hates 1%;• .5! z 
t-

0 

ci. 
., a. (J 1 2 3 4 

E Ci (/) e: 
"' E ::> Plastic Mlisture Liquid Cl) "' ~ 

(/) 

~ Limit Content Limit 
I • I 

20 40 60 80 

"' c 
Cl. B 

0 0 en ~ ~-.z:: !J: E :c: Cl. 
CD :c: e: .,~ 

CD 0 w 
u 

•sPT (Nl• 
20 40 60 80 

SW 

177 • 

14 27 3 • • 

Contractor Mobile Augers and Research Complebon Dep111. 25.45 m 

Drilling Rig Type Solid Stem Auger/Hollow Stem Start Date May 17. 2021 

Logged By IB Complebon Date May 17, 2021 

Reviewed By Page4of6 



19 

20 

21 

22 

(ii 
Ol 
::> 

<1: 
E 
QJ 
(i5 

~ 
0 
I 

Calgary 

Soil 
Description 

[ 11:: l TETRA TECH 

Borehole No: BH21-12 
Project Midfield Mobile Home Park Redevelopment Project No ENG CGE004110-01 

Locabon Moncion Road NE and 16 Avenue NE Ground Elev 1075.906 m 

Calgary. Alberta 3TM -2759.955157 E; 5659201 831 N 

~ l 
'"' "' E 
I~ 

.0 
E 

~ 
$ 

"°" 
;;:> c •sctutle 5,,ipna18'\ (%•• 

"' 
z 

"°" 
0 

Ci ., a_ u 1 2 3 4 
E Ci <f) S:.' 

"' E ;;:> Plastle M:listure Liquid <f) "' t> 

"' co a_ £ 0 
u; ~ 

0 

~'E .c: 
:r a_ 

CD :r S:.' 
.,-

co 0 cu 
u 

•sPT(Nl• 
20 40 60 80 

Cf) 

~ L1mrt Content Limit 
I • I 

20 40 60 80 

3t ,.. zc • • 

Contractor Mobile Augers and Research Complebon Depth 25.45 m 

Drilling Rig Type Solid Stern Auger/Hollow Stem Start Date May 17, 2021 

Logged By IB Complebon Date May 17, 2021 

Reviewed By Page 5 of 6 



"O =- 0 
o.E .c 
'3- Qi 

::!: 

23 

~ 
24 ~ 

25 

26 

27 

E 
Q) 

U5 

~ 
0 
J: 

Soil 
Description 

SU (Tll) - scn<t/ some clay 
wet low piaslic brown 

EtJJdi'HCitE AT 25 45 m 
as mm s cpe 1nci1r.omele' ins:alled to 24 99 m 
V1bra:mo 'Nire P1ezo'TlelGr se.,al 11132946 1r,slallt:d to 

1524m 
Groundwater seepage upon completer 
Groundtialer measurec at 14 67 m on Jene 4 2'.l2~ 
'.~oord1rates a:~ based on 3Pvl grid surveyed !o a 

geodebc benchmark 
\tote ~ha1 001e photos a:e prov1d€d br visual 

1dorma!lcn pu-poses only Ir '.he even! of 
discrepancy belWeen loJ oata and phctos log da'.a 
takes preceden-:e 

( 11:;) TETRA TECH 

Borehole No: BH21-12 
Project Midfield Mobile Horne Park Redevelopment Project No: ENG.CGE004110-01 

Location: Moncion Road NE and 16 Avenue NE Ground Elev: 1075.906 m 

Calgary, Alberta 3TM -2759.955157 E; 5659201 831 N 

~ 
:;; ~ ., 7: 

~ 
.0 

"' E 
~ s c... .9 c: 

:::> c •sr:1.m s,ip!iates (%)• 0 0 

.9.1 z 0 •sPT~· (7.i ~ J:: ~e Q. 
., t- u , 2 3 4 20 40 80 ::i::: c... 
Q. c... ., -E "' !I! al ::i::: l!! w Ol E ::> Plastic Mlisture Liquid co 0 

"' "' 'In u 
"' ~ Limit Content Limit 

I • I 
20 40 60 80 

• • 

1050 

1049 

Contractor Mobile Augers and Research Completion Depth 25.45 m 

Drilling Rig Type Sohd Stem /1.uger/Hollow Stem Start Date May 17, 2021 

Logged By. 18 Completion Date: May 17, 2021 

Reviewed By Page 6 of6 



3 

4 

' 

Calgag 

Soil 
Description 

TiJPS(JIL. clay s1t1 some sand !race grav"I damp 
darh t·rOw'I '.race organics 

:LAY \~ILLI - '.'o-re sand >on·" s•i1 S•)11e gravel 
d.:.:irn~; low pLasltc browr w1'b grny an j black s~maks 

['11:) TETRATECH 

Borehole No: BH21-13 
Project: Midfield Mobile Home Park Redevelopment Project No ENG CGE004110-01 

Location Moncion Road NE and 16 Avenue NE Ground Elev 1063.593 m 

Calgary. Alberta 3TM -2744154862 E; 5659245.503 N 

0 
~ ~ 

"' 
., c .0 

~ E 
~ .'!! 

I- ::> c: •sctlJ!1<, Srjpl'ates (%)• 
.!I! z 

I-
0 

0.. "' CL 
(.) 1 2 3 4 

E Q. (/') l!:! ., E :::> Plastic Moisture Liquid U) "' ~ 
U) 

~ Limit Content Limrt 
I • I 

CL ~ c; 

en ~ 
0 

.c: +:1-
::r: a. ID E 
al ::r: 

l!:! 
~~ 

al i:U 0 
(.) 

•sPT (Nl• 
20 40 5() 80 

20 40 60 80 

3' 

• 

18 2 • 

15 • 

Contractor. Mobile Augers and Research Comple~on Oep1h 10.67 m 

Drilling Rig Type Solid Stem Auger Start Date May 19, 2021 

Logged By IB Completon Date. May 19, 2021 

Reviewed By Page 1 of3 



5 

6 

Cii 
O> 
:J 

Calgary 

Soil 
Description 

<C . loGse sa10 se3rn arprcx1rna1el'f 450 mM 
E .s 
(j) 

7 !? 

8 

9 

0 
(j) 

'.::LAY 21lt1 1rae>? sard tra::e q'ave' darn>• to mc•sl 
s11F ow tc 11ed•um p asl1c. tYowr 

J1·ec- Shear Stre1gth 
:Pea> pn1 = 31 B• c = 7 8 kPa] 
~Res•d•Jal p~1 = 25 9° c = 5 S kPa J 

. ri::i1s11c "'"I 

(it; I TETRA TECH 

Borehole No: BH21-13 
Project Midfield Mobile Home Park Redevelopment Project No ENG CGE004110-01 

Location: Moncion Road NE and 16 Avenue NE Ground Elev 1063.593 m 

Calgary. Alberta 3TM -2744154862 E; 5659245.503 N 

«; ~ ., 
~ c "' ~ E g .Sl 0.. B c: 

I- ::J c: _g _ 
z 0 •sdu.'leSL4ptia1es (%)• •sPT(~· Ci5 ~ 

0 
.s! I-

.r:; ., E 
Q. 

., 
0.. 

(.) 1 2 3 4 20 40 80 :i::: 0.. ~~ 
E a. en ~ al :i::: ~ w ., E :::> Plastic Mlisture Liquid CJ 
en ., t; (.) en 

~ Lirnit Content Limrt 
I • I 

0 40 60 80 
to,) 'O 0 

10 • 

16 7 • 

• 

25 4 

SH1 

35 1' • 
Contractor Mobile Augers and Research Completion Depth 10.67 m 

Dnlhng Rig Type Solid Stem Auger Start Date May 19, 2021 

Logged By. IB Complenon Date May 19, 2021 

Reviewed By Page 2 of3 



"' =- 0 
o..e .c ..,_ ti 0 ::E 

~ 

l 

& 
:::> 
<! 
E 
<ll 

10 en 
CJ 
"§ 
({) 

Calgary 

Soil 
Description 

v1bra:1~g V'fr>!: : 11e2c"!leler 
Dect1 ·~: r T ;p se~1a~ r b 1./V''1132;:53: 
~r~-!15\3!·a~1t:r; Re3d!~ J 
:~~eqJer-."\. i953 C, rii T~rnp ss·q 

- ~ a·-j 

c![ 'Y .f:LE i'.T L6: n 
6~ ""'.'!' s ·-JP-? n:;! ~v:ret€-' 1r.s·a1:e1j t' 10 36 rr 
\. l:rdtlf1'.~ ~"/::.::.· t=-1ezv~e'.t:-r ::i.E:-'1al f:. • 329?~ ~1'.~~c:.e·J ~v 

~ ~ J r-r 
11 )rc•·JCd.-ate ~eepa;e upon corn~+,t;:r 

12 

13 

3rc Jri.jwattr rr~easvti:j at S 1 2 r or: )J~t:- 4 2:,; · 
'~(>XJiraies 3·e tasei:'.1 sr 3TV gri('J surve\lt-.j t~ 8 

·.;o?:,j.::ti_-: t--::r:-:-h'T'ar~ 
· Jo·t tr.a· .:er·: pr>ot.:.s are circ;.v.(1E'd br · .. .:1sJa 

rf1Jr~3~1- - pt.:r03-?'3 01\ J·- 'he ever·· ,')f 

·1 s~~rs~,3'.'"1.:-1· t;flfween ic9 •:!a ta a1j ~,"";,:!;:;:, 10·} ,ja:a 
!..::~,-:-~.:.: r::·:e.j.:;:.r• >:-

[ 11:) TETRA TECH 

Borehole No: BH21-13 
Project Midfield Mobile Home Park Redevelopment Project No. ENG CGE004110-01 

Location: Moncton Road NE and 15 Avenue NE Ground Elev 1063.593 m 

Calgary. Alberta 3TM: -2744.154862 E; 5659245.503 N 

~1 Q; '* .Cl c: .,., 
E .9l c. B c: 

>-' "' ~ c: • S<iuDe S,JpM!e> '%;. •SPT(N6• ii) ;: 0 .Sl 
~ z 0 .z:: me 
CL 

., >- (.) 1 2 3 4 20 40 6 80 :I: c. ~-()_ 
E a. "' ~ co :I: l!! i:i:i 
"' E "' Plastic MJtSture Liquid 

co 0 
U) "" 1i> (.) 

t/) 

~ Lim~ Content Limit 
I • I 

20 40 60 80 

. ., 16 8. • • _, ~.::. 

1052 

1051 

1050 

Contractor Mobile Augers and Research Corrpletion Depth 10.67 rn 

Drilling Rig Type Solid Stem Auger Start Date May 19. 2021 

Logged By IB Completion Date May 19. 2021 

Reviewed By Page 3 of 3 



2 

3 

4 

Calgary 

Soil 
Description 

TOPSOIL - clay s1 ty s~me sand trace gravel damp 
dark brcwn trace organics 

Cu\r.(FILL) -slit•/ some sand frace qravef dam~ low 
p'astic browr · • 

Unconfined Corrpress1ve Streng:n 
iP:x:ket Penetorreter = 275 l\Pa] 

- some gia,el da·k brown trace grey s1il.1mg trace 
ox·ctes 

Unconfined Corrpress1ve Srre1q'.h 
;Pxhet Penetrometer = l50 kPa] 

Jnconf!ntd Conipre'Ss1ve Strength 
~ ;Pocket Penei-ome!er = 0 !..Fa] 
0 
(f) 

. g·ey 
Jnccnfined Compressive Streng:h 
:Pc.eke! Pe1et•orrete1=0 ~Pa] 

[ '11:: I TETRA TECH 

Borehole No: BH21-14 
Proiect: Midfield Mobile Home Park Redevelopment Pro1ect No ENG .CGE004110-01 

Location: Moncion Road NE and 15 Avenue NE Ground Elev: 1075.438 m 

Calgary, Alberta 3TM. -2637.701253 E: 5659172.068 N 

.... l ., ., 
E ..c 

2 E g s 
::i c: 

• Sdutie St.iphates (% i• .l!! z 
I-

0 
Q. .l!! a._ u 1 2 3 4 
E Q. (/) ~ 
a) E ::> Plastic M>isture Liquid (/) "' i! (/) 

~ Limit Content Limit 
I • I 

20 40 60 80 

~ £ c: 
Ci) 0 

·SPT~· 
0 

""'~ :r: a: ~ E. 20 40 80 CD :r: 

~ CD ijj 

.t. Pocket Pe&ibkPa) .t. 
100 200 400 

.. 

2€2 • 

2C 9 • 

Conlractor Mobile Augers and Research Completion Depth 19.81 m 

Dnlhng Rig Type. Sonic Start Date May 20. 2021 

Logged By 18 Completion Date May 20, 2021 

Reviewed By Page 1 ofS 
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7 

8 

9 

(.) 

c 
0 

U) 

' ' 

Calgary 

Soil 
Description 

Ur.confiried C:orroressrve 
·p:.chet Periet'.Qrre-ter 100 

s:rne sa .... id :ra~:e GJB\1'€! trace 
J.Jw ~!JJ:l1: gr2v Ince c:c3i 

;n,xinfir.ej :;.Jr-pres~ v2 
'f'=:(j\~t Pe,·eircn'ele = KC 

["'ft; l TETRA TECH 

Borehole No: BH21-14 
Proiect Midfield Mobile Home Park Redevelopment Project No. ENG CGE004110-01 

Location Moncion Road NE and 16 Avenue NE Ground Elev 1075.438 m 

Calgary, Alberta 3TM -2637.701253 E; 5659172.068 N 

~ 
:;; !'!.-., 
.0 c: 

~ E 
~ 

.2l 
I- :::> i:: •s,11ur;.; 5cJpllates 1%1• 
.lll z 0 ., t- u 1 2 3 4 0.. a... 
E 0. (/) e 
"' E "' Plastic M:Jisture Liquid (/) "' ~ (/) 

~ Limit Content Umrt 
I • I 

20 40 60 80 

"' <:: a... B 

•SPT(~· Ci5 ~ 
0 ·8-..c: 

~ .s 20 40 80 ::i:: a... 
CD ::i:: I!:! co 0 

jj} 
u 

•Pocket PenJPa).6 
100 200 3 400 

• 

Contractor. Mobile Augers and Research Complebon Dep111. 19.81 m 

Dnllmg Rig Type Sonic Start Date May 20. 2021 

Logged By IB Complellon Date May 20, 2021 

Reviewed By Page 2 of5 



=-c.. E 
~-

10 

11 

12 

13 

'O 
Soil 0 .c: 

QI Description ~ 

- slif low to medum plastic b'.cwn 

o Jnconfined Campres,11;e Strengm 
§ J'xket Pe1etrometer = 175 hPa] 

(f) 

CLAY - sil~y rrace ta some sand trace grave mc1s• 
firm nec1u'l' plastic brown 

Ma:ena: "r;:,port1ons 
[C?taver - 1% Sana -20% Silt - 46% Clay (<2 µm;-

33%] 
Unconfined Corrpressr;;; Strer.g:n 
[Pocket Penet·crre1er = 50 kPa; 

('"It;) TETRA TECH 

Borehole No: BH21-14 
Project Midfield Mobile Home Park Redevelopment Proiect No· ENG CGE004110-01 

Location: Moncion Road NE and 16 Avenue NE Ground Elev: 1075.438 m 
Calgary, Alberta 3TM: -2637.701253 E; 5659172 068 N 

~ ~ ., 
.Q c 

.9 :E E g £ c.. c: 
:::I c •sdur1eS1.lp11ates(%l• •sPT~· 

0 0 

.!! z 0 ;;; ~ .c: 
.,,,_ 

I- u c.. CD E 
Q. 

., 
c.. 1 2 3 4 20 40 80 :I: ~-E Q. C/) !!:? al a !!:? 
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Proiect Midfield Mobile Home Park Redevelopment 

Locabon Moncion Road NE and 16 Avenue NE 

Calgary. Alberta 
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Contractor Mobile Augers and Research 

Drilling Rig Type Sohd Stem Auger 

Logged By IB 

Reviewed By 

Project No ENG CGE004110-01 

Ground Elev. 1059.85 m 

3TM -2439.879301 E. 5659205 991 N 
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Completion Deptti 15.24 m 
Start Date May 21. 2021 

Cornpleton Date May 21. 2021 
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Soil 
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Borehole No: BH21-17 
Pro1ect: Midfield Mobile Home Park Redevelopment 

Location: Moncion Road NE and 16 Avenue NE 

Calgary, Alberta 
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Contractor: Mobile Augers and Research 

Drilling Rig Type Solid Stem Auger 
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3TM: -2439.879301 E, 5659205.991 N 

•SPT (Nl• 
20 40 60 80 
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Completion Depth 15.24 m 

Start Date May 21. 2021 

Completion Date May 21, 2021 
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REDEVELOPMENT OF MIDFIELD MOBILE HOME PARK- MILESTONE M4 SUPPLEMENTAL SLOPE STABILITY INVESTIGATION 

FILE 704-ENG CGE004110-01 I JULY 20221 ISSUED FOR USE: CONFIDENTIAL 

APPENDIX C 
LABORATORY TEST RESULTS 



Project: 

ATIERBERG LIMITS TEST REPORT 
ASTM 04316 

Sample Number: S4 Midfield Mobile Home Park 

Redevelopment Borehole Number BH21-12 

Project No: 704-ENG.CGE004110-01 Depth: 14.6-15.1 m 

Client: The City of Calgary 

Attention: 

Email: 

Sampled By: EB 
Date Sampled: May 17, 2021 

Date Tested: June 8, 2021 

Sample Description: CLAY, silty, sandy, trace gravel 

Plasticity Chart 
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Tested By: AT 
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Liquid Limit (W1) 

Liquid Limit (W n: 25 Natural Moisture (%) 

Plastic Limit : 14 Soil Plasticity: 

Plasticity Index (Ip) : Mod.USCS Symbol: 

Remarks: 

Reviewed By: 
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ATTERBERG LIMITS TEST REPORT 
ASTM 04318 

Project: Midfield Mobile Home Park Sample Number: 

Redevelopment Borehole Numbe': 

Project No: 704-ENG.CGE004110-01 Depth: 

85 

BH21-13 

7.5-7.B m 

Client: The City of Calgary Sampled By EB Tested By: AT 

Attention 

Email: 

Date Sampled: May 17, 2021 

Date Tested: June B, 2021 

Sample Description: CLAY. silty, some sand, trace gravel 
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Plasticity Chart 

J(1 

liquid Limit (W,) 

I 

ML or CL 

I 

•. ILJ 50 

Natura! Moisture(%) 

Soil Plast1c1ly 

Mod USCS Symbol: 

Reviewed By: 
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ATTERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704-ENG.CGE004110-01 

ASTM 04318 

Sample Number: 88 

Borehole Number: BH21-14 

Depth: 13.1-13.4 m 

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 
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Plastic Limit : 19 Soil Plasticity: 

Plasticity Index (Ip) : 19 Mod.USCS Symbol: 

Remarks: 

Reviewed By: 
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ATTERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704·ENG.CGE004110·01 

ASTM 04318 

Sample Number: B9 

Borehole Number: BH21-14 

Depth: 13.7·14m 

Client: The City of Calgary Sampled By: EB Tested By: SS 

Attention: 

Email: 

Date Sampled: May 17, 2021 

Date Tested: June 8, 2021 

Sample Description: CLAY, silty, some sand, trace gravel 

Plastitity Chart 
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Reviewed By: . P.Eng 

Data •'e&"'1t!Xl ce:!!O<\ •S 1
r;;1 l!1'l sole """ ol ll\e s'(l\Jated c>eni T eira I eel\~ ~01 fllSPOl\l.Ole r:x ca,; ti\! .'leld >a:ile. foi US• rriaoe of lh•s 1epor. t-, 

O."Y ON• party, ..,.,. °' '"~1 tl\e l.n~ ol Tetra T f!O', The testng services 11!port00 ~ere<c have t>\!<i !lll1""'1ed I<> roo:Jlple<I 1rQ;Sl"f 

s:ardaJU<.. unless r-Oled No Oll'er warra.oiy »made Thest :iatl do 10! 1rldude 01 rt!f'!!Stll\ .. ...., in:erpreta11::t1 or O!JClllOO rJ sp@'Ofica!!M corph~ 
or materai Slt~Uliry S~d efi<}l'H!1!ringirHtrt1retat~on be ~.,,i,'!"t Tetra r~ wiU ~~ \( L#P(l(\ wnr.eci l'ltql..,,tst 

[-wt: J TETRA TECH 



A TTERBERG LIMITS TEST REPORT 

Project: Midfield Mobile Home Park 

Redevelopment 

Project No: 704-ENG.CGE004110-01 

ASTM 04318 

Sample Number: 87 

Borehole Number: BH21·15 

Depth: 14.3-14.6 m 

Client: The City of Calgary Sampled By: EB Tested By: AT 

Attention 

Email: 

Date Sampled: May 17, 2021 

Date Tested: June 8, 2021 

Sample Description: SILT, some clay. trace sand. trace gravel 

Plasticity Chart 
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ATTERBERG LIMITS TEST REPORT 
ASTM 04318 

Project: Midfield Mobile Home Park Sample Number: 82 

Redevelopment Borehole Number: BH21-17 

Projec! No: 704-ENG.CGE004110-01 Depth: 3.0-3.4 m 

Client: The City of Calgary 

Attent,on: 

Email: 

Sampled By: EB 

Date Sampled: May 17, 2021 

Date Tested: May 21, 2021 

Sample Oescnption: CLAY, silly, sandy, trace gravel 
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Project: 

Client: 

Project No.: 

Location: 

Description ··: 

Particle Percent 
Size Passing 

100 mm 

75 mm 

50 mm 

38 mm 

25 mm 

19 mm 

13 mm 

10 mm 

5 mm 

2 mm 

850 um 
425 µm 

250 µm 

150 µm 

75 µm 

23 µm 

15 µm 

9 µm 

7 µm 

5 µm 

3 µm 

1 uni 

100 

100 

99 

99 

97 

96 

92 

87 

79 

69 

67 

62 

56 

49 

38 

26 

PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 
ASTM 07928 

Midfield Mobile Home Park Redevelopment Sample No.: BS 
The City of Calgary Borehoie/ TP: BH21-14 

704-ENG.CGE004110-01 Depth: 13.1-13.4 m 

Moncton Road NE and 16 Avenue NE, Calgary Dale Tested June B, 2021 

CLAY, silty, sandy, trace gravel Tested By: AT 

Clay size 
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Material Description 

Proportion (%1 

Clay Size • 33 

Silt Size 46 

Sand 20 

Gravel 

Cobbles 

1 

0 

11 

I I 111:1 

:2 5 20 75 
Particle Size(mm) ~ 

Remarks:· The description is behaviour based & subject to Tetra Tech Canada description protocols. 

•• Unfess expressly stated, this test was performed by the Air Dry Method 

Reviewed By' ~P.Eng 
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PARTICLE SIZE ANALYSIS (Hydrometer) TEST REPORT 
ASTM 07928 

Project: Midfield Mobile Home Pa'k Redevelopment Sample No.: 87 

Client: The City of Calgary Boreholei TP: BH21-15 

Project No.: 704-ENG.CGE004110-01 Depth: 14.3-14.6 m 

Location: Moncton Road NE and 16 Avenue NE, Calgary Date Tested June 8, 2021 

Description ··: SILT, some clay. trace sand. trace gravel Tested By: AT 

Particle Percent Clay size Silt Size Sand Gravel 
Size Passing 

100 mm 

75 mm 

50 mrn 

38 rr.rn 

25 mm 

19 mm 

13 mm 

10 mm 

5 mm 

2 mm 

850 µm 
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250 µm 

150 µm 
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8 µrn 
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Remarks:· The descnption 1s behaviou~ based & sub,ec! to Tetra Tech Canada description protocols. 

" LJn!ess expressly stated this test was pe:io'med by the Air Dry Method 
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Project: 

Client 

Project No.: 

Location: 

Description .. : 

Particle Percent 
Size Passing 

100 mm 

75 mm 

50 mm 

38 mm 

25 mm 

19 mm 

13 mm 

10 mm 

5 mm 

2 mm 

850 µm 

425 µm 

250 µm 

150 µm 

75 µm 

32 µm 

20 µm 

12 µm 

8 µm 

6 µm 

3 µm 

1 µm 
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21 

17 

16 

16 

14 

13 

10 

6 

PARTICLE SIZE ANALYSIS {Hydrometer) TEST REPORT 
ASTM 07928 

Midfield Mobile Home Park Redevelopment Sample No.: 

The City of Calgary Borehole/ TP: 

704-ENG.CGE004110·01 Depth: 

Moncion Road NE and 16 Avenue NE, Calgary Date Tested 

SAND, some sill, trace clay Tested By: 

Clay size Silt Size Sand 
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Particle Size (µm) 
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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 
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SUMMARY of DIRECT SHEAR TEST RESULTS 
ASTM 03080 

Project: Midfield Mobile Home Park Redevelopment Test Hole: BH21-13 

Project No.: ENG.CGE004110-01 Depth: NIA 

Client: Date: June 2021 

Attention: Tested By: _T_D _________ _ 

Email: Office: Edmonton 
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DIRECT SHEAR TEST 
ASHA 03080 

Project: Midfield Mobile Home Park Redevelopment Test Hole No.: BH21-13 

Project No.: ENG.CGE004110-01 Depth: NIA 

Client: City of Calgary Test No.: DS-1 

Date Tested: June 23. 2021 Machine: 3 

Description: SILT. clayey, sandy, trace gravel! brown Preparation: Undisturbed 

Normal Stress (kPa) = 75 Moisture Content(%) 

Peak Stress (kPa) = 52 Wet Density (Mg/m3
) 

Residual Stress (kPa) = 45 Dry Density (Mg/mj) 
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Project· 

Project No.: 

Client: 

Date Tested: 

DIRECT SHEAR TEST 
ASHA 03080 

Midfield Mobile Home Park Redevelopment 

ENG.CGE004110-01 

City of Calgary 

June 23, 2021 

Test Hole No.: BH21-13 

Depth: NIA 

Test No.: DS-2 

Machine: 2 
-

Description: SILT, clayey, sandy, trace gravel, brown Preparation: Undisturbed 
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DIRECT SHEAR TEST 
ASTM 03080 

Project: Midfield Mobile Home Park Redevelopment Test Hole No.: BH21-13 

Project No.: ENG.CGE004110-01 Depth: NIA 

Client: Ci!X of Calgary Test No.: DS-3 

Date Tested: June 23, 2021 Machine: 

Description: SILT, clayey, sanqy, trace ~ravel, br°"-"n Preparation: Undisturbed 

Normal Stress (kPa) = 175 

Peak Stress (kPa) = 114 
Residual Stress (kPa) = 98 
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SUMMARY of DIRECT SHEAR TEST RESULTS 

Project: 

ASTM 03080 

Midfield Mobile Home Park Redevelopment 

Project No.: ENG.CGE004110-01 

Client: City of Calgary 

Attention: 

Test Hole: BH21-14 

Depth: NIA 

Date: June 28, 2021 
---

Tested By: TD 
~----------~ 

Email: Office: Edmonton 
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Inferred Shear Strength Parameters :-

Peak Strength: 

Residual Strength: 

Cohesion Intercept 

(kPa) 
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Inferred Angle of Shearing 
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(Degrees) 

26.3 
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DIRECT SHEAR TEST 
ASTM 03080 

Project: Midfield Mobile Home Parle Redevelopment Test Hole No.: BH21-14 

Project No.: ENG.CGE004110-01 Depth: NIA 

Client: City of Calgary Test No.: DS-4 

Date Tested: June 18. 2021 . Machine: 3 

Description: SILT, clayey, brown Preparation: Undisturbed 
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DIRECT SHEAR TEST 
ASTM D3080 

Project 

Project No.: 

Midfield Mobile Home Park Redevelopment Test Hole No.: BH21-14 

ENG.CGE004110-01 

Client: City of Calgary 

Date Tested: June 28, 2021 
----·----

Description: SILT, clayey, brown 

Normal Stress (kPa) = 

Peak Stress (kPa) = 
Residual Stress (kPa) = 
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DIRECT SHEAR TEST 
ASTM 03080 

Project: Midfield Mobile Home Park Redevelopment Test Hole No.: BH21-14 

Project No.: ENG.CGE004110-01 Depth: NIA 

Client: Ci!i: of Calga~ Test No.: DS-6 

Date Tested: June 28, 2021 Machine: 

Description: §IL T, cl<ir~Y· bro~ Preparation: Undisturbed 

Normal Stress (kPa) = 300 

Peak Stress (kPa) = 168 
Residual Stress (kPa) = 143 
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APPENDIX D 
INSTRUMENTATION MATERIAL SPECIFICATIONS (SI AND VWP) 



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 casing is 
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 of a 
failed installation. 

This page summarizes the most 
important factors to consider when 
choosing casing. 

Inclinometer Casing 
Casing 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 
multiple shear zones or very narrow 
shear zones, and it is required for the 
horizontal Digitilt inclinometer probe. 

70mm (2. 75") Casing is suitable for 
construction projects. It 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. It is 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 vlheels of the 
Digitilt inclinometer 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 
controlled. 

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 deep installations, the pres­
sure of grout must be controlled 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. 

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. 

Slope Indicator offers several types 
of couplings and casings, all of which 
can be sealed easily and consistently. 
Our newest designs feature 0-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 Materials 
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 PVC 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. 

Installation Information 
Visit the technical support section at 
www.slopeindicator.com to find rec­
ommended grout mixes, ways to 
counter casing buoyancy. and notes 
on other installation issues. 
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2 SLOPE INDICATOR 

QC CASING 
Q( (Qu1dc Connect) ca;mg feabnes snap· 

' together rnnvemence and strong, flush JOlnts. 

Grooves: Grooves ate madune btoad1ed frn 
exrellent rrn1trol of \liidth, chamfet; depth, 
straightness, and spiral. 

Sealing: 0-nw::i seals prevent etitri of grout 

Coupling: Bmlt-in couplings snap together to 
make a flush 1oi11t Umque lod:ing medianism 
engages full mner rn rumference ot casing pro 
vidmg rmd1stronget jomlS than other snap-type 
G'ISif«JS. 

Assembly: Press casmg sections toged1er until 
10111t snaps dosed. n1e resulbng jomt 1s strnng, 
Hush, and grout proof. Solvent cemenl rtve5, 01 

tape are not re-~uned O·nng lubnc.ant is applied 
at factory. lxtra 0 nngsand lubmant are sup 
plied wt d1 ead1 box of rasmg. 

Best for: General use. 

QC Casing 85mm • 3.34" 
Casin<J OD: 8S mm, 3. 34 111d1e5. 
c asmg IO: 73 mrn, J.8 7 111d1es. 
tolk'.1pseRanng: 12.4bar 180ps1. 
Load Ratmg: 63'> kg, 1400 lb. 
Temp ratmg: -29 to 88 "C ·20 to 190 "f. 
Spiral: s 0.33'' per 3m or 1 O' sectirn1. 

QC Casing 70mm · 2.75" 
Casmg OD: 70 mm. 2.7'> 111d1es. 
(asmg ID: S9 mrn 2.32 ind1es. 
Collapse Rating: 16.'> bar, 2il0 ps1. 

Load Rating: 635 kg 1400 lb. 
Temp rating ·29 to 88 ''(, ·20 to 190 "E 
Spiral: ::; 0.33'' per 3m 011 O' se(t1on. 

STANDARD CASING 
Slope Indicator's tra:lrttonal mdmometer rnsmg 
features l11gh-strengd1, flush Jotnts and rs avail· 
able m three diameter>. 

Grooves: Groove.:; are machine brooched for 
excellent control of 1Nidth. d1arnfer, depth. 
strnrghtness, and sp1ral. 

Sealing: Solvent rement and tape. 

Coupling: Predsion molded couplings have 
interference ht for hrghstrength bondmg. Small 
diarrreter version has integral couplrr1g5. 

Assembly: CilSmg and rnuplmgs are glued 
together with A.BS solvent cemeut, 11veted, and 
wrapped with tape. 

Best for: General use. The extra strong 1omts 
are helpful m verv deep boreholes and oversize 
boreholes m \~·hi ch rnsrng rs not well supported. 

Standard Casing 85mm · 3.34" 
louphng OD: 89 mm, 3.S1 mdies. 
Casing OD: 85 mm, 3.34 md1es 
casing ID: 73 mm l.87 1nd1es. 
CollapseRanng: 10.6 bar, 155 ps1. 
Lca:l Rabng: 320 kg. 700 lb. 
farnp rat111g: ·29 to 88 "(, -20to190 "F. 
Spiral: c:. 0.33" per 3rn or 1 O' section. 

Standard Casing 70mm · 2.75" 
(ouphng OD: 70 mm, 2.7':> ind1es 
(as111g 00: 70 rm1, 2.75 llKhes 
(asmg ID: S9 mm. 2.32 indles. 
Collapse Ratmg: 15 bar, 220 ps1. 
load Ratmg: 3)0 kg, 700111 
remp ratmg: -29 to 88 "<., ·lO to 190 'T. 
Spual: :..: 0.33'' per 3 m or t O' section. 

Standard Casing 48mm · 1.9" 
l.asmg OD. 48 mm, 1.9 mrhes 
lasmg ID: 38 mm, 15 1nd1es. 
Colk'.ipse Raang: 24 bar. 350 psi. 
Load Ranng: 320 kg. 700 lb. 
Temp rating: -29 to 88 °(, ·20 to 190 "E 
Sp11 al: :: 0.33" per 3 m 01 1 O' section. 

EPIC CASING 
EP1C ca>mg 1s an economu:.al casing that can be 
cut and coupled at any pomt along its length. 

Grooves: Grooves are formed during extrusion 
and are le-."'S precise than broached grooves. 

Sealing Solvent cement rnastr<, and ~pe. 

Coupling: Oversize couplings make very strong 
JOlnts 

Assembly: Casrng and couplings are glued 
toget11er with ABS solvent cement The 1omt 
rn1.r;t thet1 be sealed wi 111 ma>trc and tape. 

Best for: General use. Some care must be taken 
to seal the coupling. 

EPIC Casing 70mm · 2.75" Only 
Couplmg OD: 78 mm, 3.07 mdtes. 
caslng OD: 70 mm, 2.75 inches. 
Casuig ID: 60 rrm~ 2.32 md1es. 
Collar>"'>e Rabng: 15 bar. 220 psi. 
Load Rating: 320 kg, 700 lb. 
Temp rating: -29 to 88 ~c -20to190 ''F. 
Spiral: s: OS per 3m oi 1 O' section. 

:!1·>1-:-:t~. 4·:: nlr"' { 11;-") (2$if'~1 

u;"':'iJ :r r .. 1,.k ·)r 1:;.:m.._ret~ wh?re 

d0fo1 rr at~<in·; v.1111 bi:-
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CPI CASING 
CPI casmg featu1esqu1dc assembly and dis­
as;embly and ts avadable in 3 diameters. 

Grooves: Grooves are machine broached for 
excellent control of width, chamfer, d!>pth, 
straightness. and spiral. 

Sealing: 0-ring seals prevent entry ofg1out 

Coupling: Oversize r.ouphngs and shror wires 

1 
make high strength 1omt 

Assembly: Apply grease to 0 nngs, press coup 
lmg onto <.asing, and in':>ert ':>hear wire. 

Best for: Cold woother ~or tt>mp«ary 
installations that involve repeated disassembly. 

CPI Casing 85mm · 3.34" 
Coupling 00: 94 mm, 3. 7 inches. 
Casing 00: 85 mm, 3.34 inches. 
Casmg ID: 73 mm. 2.87 ind1es. 
Collapse Ra ling: 11 bar 155 psi. 
Load Ranng: 635 kg, 1400 lb. 
Temp rating: -29 to SS •c, -20 to 190 °F. 
Sptral: s o.n· pE>r 3m or 1 o· se<t1on 

CPI Casing 70mm ·2.75" 
Couphr1g OD: 76 mm, 3 imt1es. 
Casing 00: 70 mm. ).75 mches. 
casmg ID: 59 mm. l'.32 111<t1es. 
Collapse Rabng: 15 bar. 220 JR 
Lc:OO Rabng: 400 kg, 900 lb. 
Ternp ratmg: -29 to 88 °(. -20 to 190 Of. 
Spiral: s 0.33" per 3m or 1 O' se<.tion. 

CPI Casing. 48mm · 1. 9" 
Coupling 00: 54 mm, 2.12 inches. 
CasmgOO: 48rnrn. 1.9mcl1~ 

casuKJ ID: 38 mrn 1.5 rnches. 
Collapse Rabng: 24 ba1. 350 psi. 
Lc:OO Ranng: 320 kg, 900 lb. 
Temp ratm<J -29 to 88 "C. -20 to 190 "f. 
Sptral: s 0.33" pei 3 m or 1 O' <>ection. 

SHEAR-WIRE CASING 
Shear-Wire ra51ng features flush jomt5 that ran 
be assembled eaS1ly rn cold wealfm 

Grooves: Grooves are madune broached for 
t>xceflentcontrol of width, chamfer, depth, 
straightness. and spiral. 

Sealing: 0-ring seals prever1t entry of grout 

Coupling: Built-in couplings lod:: together wt th 
removable nylon shear wrre to make Hush JOtnt. 

Assembly: Pres-s cas1ng SK11ons together, then 
insert shear wi1e. The result isa Hush, grout· 
proof j0tnt. Solvent cement, nv1>ts, and tape are 
not required. 0-ring lubricant rsapphed at the 
lactory. Extra O·nngs, lubricant and shear wires 
are supplied with each box of casing. 

Best for: Easy assembly 111 weather that 15 too 
cold for solvent cement or snap· together JOtnts. 
Generally used 111 water-filled boreholes. 

Shear Wire Casing 85mm · 3.34• 
Ca':>1ng 00: 85 rTJn, 3.34 inclre,. 

Casmg ID: 73 mm, 2.87 rnd1e-.,. 
CollapseRaling: 12.4bar; 180ps1. 
L<a:l Ranng: 225 kg, 500 lb 
Ternp rating: ·29 to 88 "C, -20 to 190 "F. 
Spiral: ::: 0.33" per 3m or 1 O' ~IOll. 

Shear Wire Casing 70mm · 2.75· 
Casing 00: 70 rnm, 2.75 inches. 
Casing IO: 59 mm, 2.32 rnches. 
Collapse Ranng: 16.5 bar, 240 psi. 
lc:OO Ranng: 225 kg, '>00 lb. 
Temp rating: -29 to 88 •c. -20 to 190 •F. 
Spiral: ::: 0.33• per 3m or 1 O' sect1011. 

GROUT VALVES 
Grout valves allow placement of grout backftll 1n 

bofeholes that cannot accommodate an external 
grout ptpe. TI1e or1e-way valve IS installed m the 
bottom secbon of casing. A grout pipe is lowered 
through the casing to rmte with the grout valve 
and deliver the grout 

lELESCOPING SECTIONS 
Optiorral telescopmg sec11onsaccornrnodate 150 
mm (6 metres) of cornpressron or extension. Fully 
extended, eacf1 telescoping secbon adds 0. 76 rn 
(l.5 lt!et) of ler1gth to the caS1ng 

CASING ANCHORS 
In its Huid slate, grout exerts an uplift force that 
can push even IM:lter·filled casing out of the 
borehole. Holding the ca>ing down from the top 
tras unfortunate side·effet1S: the casing goes 
mto compression and snakes from side to side 1n 
the borehole. Thus casing rurvature is present 
fiom the st.art and shghtvanations m the posi· 
t1or11ng of the probe are more likely to prcduce 
readmg enOIS-. 

!he rasrng and1or, mstalled m place of the bot­
tom Glp, pro111des a l0rl'Je11ient war to (OIJflle! 

casing buoya11q and reduces casing rurvature, 
Since Ifie casing self-centers in the borehole. The 
andlor has spring loaded ams lfiat are actJVated 
when a ptn is pulled. Anchors are available for 70 
mm and 85 mm casing. 

GEOTECHNICAL & STRUCTURAL INSTRUMENTATION 3 



QC CASING 85MM · 3.34" 
Casing Section, 1 O' (3.05 m) .. 

Casing Section, 5' (1. 52 m) 

Section, Telescoping. 

. 51150310 

. 51150311 

.. 51150320 

. . 51150330 

.. 51100520 

Cap, Bottom ..... 

Cap, Bottom, Heavy Duty. 
Grout Valve, Gasket Type 

Cap, Top ..... . 

Cap, Locking .. . 

Splice Kit. Male 

Splice Kit. ~male 

. 51100830 

51100500 

. . 51100550 

51150350 

... 51150351 

QC CASING 70mm · 2.75" 
Casing Section, 1 O' (3 .05 m) . 51150210 

51150211 Casing Section. 5' (1. 52 m) 

Section, Telescoping 

Cap, Bottom 

Cap, Bottom, Heavy Duty 

Grout Valve, Gasket Type. 

Cap. Top. 

Cap, Locktng 

Splice Kit, Male 

Splice Kit. Female. 

... 51150220 

. 51150230 

. 51101520 

51100820 

. 51101500 

.. 51101550 

51150250 

51150251 

STANDARD CASING 85mm · 3.34" 
Casing Section, 1 O' \3.05 m.> 

Casing Section, 5' (1 52 rn) 

Telescoping Section .. 

Coupling .. 

Cap, Bottom. Heavy Duty. 

Grout Valve, Gasket Type 

Cap . 

Cap, Locking . 
Pop Rivet AD44fi 

51100100 

51100105 

.... 51106400 

51100200 

51100520 

5110083•J 

51100500 

. 51100550 

51103301 

STANDARD CASING 70mm · 2.75" 
Casing Section, 1 O' (3 05 mi 

Casing Section, 5' (152 m) 

Telescoping Sect:on . 

Coupling . 

Cap, Botton-.. Heavy Duty 

Grout Valve, Gasket Type 

Cap . 

Locking Cap with Padlock . 

Pop Rivet AD42H 

.. 51101100 

s 1101105 

51107400 

. 51101200 

51101520 

s 1100820 

51101500 

51101550 

5D03303 

STANDARD CASING 48mm · 1.9" 
Casing Section. 5' (152 ml 

Cap . 

Locking Cap wrth Padlock . 

Grout Valve, Gasket T)·pe 

51102305 

51102500 

. ... 51102550 

51104000 

WWW.SLOPE INDICATOR.COM 

EPIC CASING 70mm · 2.75" 
Casing Section, 10' (3.05 rn) 

Coupling. 

Telescoping Coupling . 

Cap, Bottom, Heavy Duty 

Grout Valve, Gasket Type . 

Cap 

. 51111100 

51111200 

. . . . . 51111400 

. 51101520 

... 51100820 

. 51111500 

Locking Cap with Padlock. . 51101550 

Pop Rivet AD46H . . . . 51003310 

Lubricant for Telescoping Coupling .. 57504000 

CPI CASING 85mm · 3.34" 
Casing Section, 10' (305 rn). 57500100 

Casing Section, 5' (1 .52 m• . 57500105 

Telescoping Section . . 57506400 

Coupling with 2 Shear Wires . 57500200 

Cap with Shear Wire 57500500 

Cap, Bottom, Heavy Duty ... . . 51100520 

Grout Valve, Gasket Type . 51100830 

Cap, Top 51100500 

Spare Nylon Shear Wire .. 57500700 

0-Ring Lubricant . . 57504000 

CPI CASING 70mm · 2.75" 
Casing Section, 10' (3.05 m) '57501100 

Casing Section, S' (1.52 m! 57501105 

Ti:'lescoping Section . . 57507400 

Coupling with 2 ShearW1res. . 57501200 

Cap with Shear Wire. 57501500 

Cap, Bottom, Heavy Duty . 51101520 

Grout Valve, Gasket Type . 51100820 

Cap, Top . 51101500 

Spare Nylo~ Shear Wire . . 57501700 

O·R1ng Lubricant . . 5 7504000 

CPI CASING 48mm · 1.9" 
Casing Section, 5' (152 rn) . 57502105 

Coupling with 2 Shear Wires . 57502200 

Cap with Shear Wire. 57502500 

Grout Valve. Gasket Type . 57503700 

Cap, fop . 51102500 

Spare Nylon Shear Wirf'> 57502700 

O·R1ng Lubricant . 57504000 

SHEAR WIRE CASING 85mm · 3.34" 
10' (305 rn) Casing Section .. 

5' (152 rn) Casing Section .. . 

Section, Telescoping .... . 

Cap, Bottom . 

Cap, Bottom, Heavy Duty .... 

Grout Valve, Gasket Type 

Cap, Top ..... 

Cap, Locking . . . . . 

.51160310 

.51160311 

.. 51160320 

. 51160330 

. 51100520 

.51100830 

.51100500 

.. 51100550 

SHEAR WIRE CASING 70mm · 2.75" 
Casing Section, 1 O' (3 05 m) . 

Casing Section, 5' (1 .52 rn) .. 

Section. Telescoping ... 

Cap, Bottom 

Cap, Bottom, Heavy Duty . 

Grout Valve, Gasket Type 

Cap, Top .... 

Cap, Locking . 

CASING ANCHORS 

. 51160210 

. 51160211 

. 51160220 

. 51160230 

.51101520 

51100820 

.51101500 

.51101550 

Casing Anchor, SS mm (3.34"). . . 51104385 

Casing Anchor, 70 mm (2.75 ") ...... 511043 70 

Anchor+ Grout Valve, 85mm(3.34") .51104485 

Anchor+ Grout Valve, 70mrn(2 75") .51104470 

INSTALLATION ACCESSORIES 
MastlC Sealing Tape 

Vinyl Tape 

Duct Tape ... 

ABS Solvent Cement. 112 pint. 

ABS Solvent Cement. 1 pint 

Pop Rivet Gun .. 

Casing Clamp 

.51003800 

.51003900 

.. 51004000 

.. 51103401 

. 51103402 

.. 50100202 

.50100200 

\W1W.slope1nd1cato1 com DGSI East 2175 West Park Court Stone Mountain GA USA 30087 Tel +1 ·71(1.AtiS-7557 ( ~ 
4 solut1ons@slope corn DGSI West 12123 Harbour Reach Dnve, Mukilteo, WA. USA 98275 Tel +1-425·493-6200 ~ 
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Casing Anchor 
Components 

Installing the Casing Anchor 
Supplied parts include the anchor, a large 
0-ring, and four screws. 

You must provide ABS cement, tape, and a 
release cord of appropriate length. We suggest 
cord that is rated for 250 kg or 500 lb. 

Step 1 1. Holdlegs 
closed. Slip 
0-ringover 
one leg. 

2. Wrap 0-ring 
behind pipe. 

3. Slip 0-ring 
over other 
leg. 

Step 2 1. Cut off end of casing. 

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. 

Step 3 1. Tie release cord onto 0-ring. TapeweU 

Deploying 
the Anchor 

CasingAnchor, 200812/05 

2. Devise method for handling release cord as 
the casing is installed down hole. 

1. Pull drill casing, if any, above elevation of anchor so that anchor is not deployed 
inside. 

2. Pull release cord and retrieve cord and 0-ring. 

3. Backfill borehole as specified. Check that casing remains anchored. 
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Inclinometer Casing 
RST's lncffnometer Casing la engineered to be assembled quickly 

The casing serves as an access tube to guide a MEMS-based incinometer probe 

angle ol lncllnstlon at the long sensor axis from y91'1jcal. These dlsplacamenta are 

Key to qualrty ind1nomeler casing is not only the material, but ttle quality 
and sh11pe of the grooves. The indinometer probe utilizes gr0011eS 
in tie casing to control the azimlJlh of the indinometer prObe. 

AST casing ia manufactured from non-recycled virgin ABS resin. While more cosily 
-::. ' "1 i 1t •• s:to :_ . 1 • \ :::i • ~ •. 

of casing All RST casing is machined to insure the highest quality possible. 

> THIS PRODUCT 

p 

APPLICATiONS 

~) , . 

' : "~ •. :; l 

FEATURES 

I.Ow spiral :s o.005 Rad/3 m (:s 0.3 aeg./10 ft.) 

/0 mm (215 In.) and 65 mm 
(3.34 1n.) OD tiz.111 

Integral coupling reduces usembly Induced spiral~ 50% 

. 1 1 ; .1 ··-'1 '. .~, ,._.,..: r r •'! 

' ~'"'~ ". .;· 'r ;1·_: ..;I . 

"!·::> .. ·>'':"· 

Snap Saal and Glue & Snap integral nuah c:ouplingii that minimn hid installation time. 

j .:i:· 

BErH:FITS 
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Inclinometer Casing 
SPECIFICATIONS + ORDERING 

CASING SPECS 

DESCRIPTION 70 MM :2 75 rn.: ao 135 MM ::U4 IN.: IHJ 

~er '.Ct~ r· :.o ~··1 

: 4g -~··ii; 0 !t ·''.~ 
t-~~~~~~~~~~-.,~~~~~~~~~~~-

s 0.3 d1gJ1D ft 

GUIE !<SNAP SPECIFICATIONS· 70 MM 

cCd~ Te.; 

lb! 

SNAP SEAL CASING 

Snap Seal i• the orlglnel 0-f'ilg 1ealed 
coupling syatem, whidl does not require 
glue, pop rivets, screws, or shear wires. Ttis 
pat"2r.red, 1n..,o.1at1\·€~ sys:sm Ci!"J\.\'S ·:as:n.;: 
secti .:ins to :o:k togi?t1~r W111!e mai:··ta1n1no 
pr\?C1Se groove alignment anrj h1g'1 collapse 
strength. The Snap Seal aystem la lfuan 
,;:llJ~;""j k!r 12as"' of 1~stC!llat1or 1n r1.:Jiicw 

si:em <:iugers and casing advan:s•rs 

GLUE +SNAP CASING 

ORDERING 

1 ~ .. ,,,. e··cn11~ 1'. 1 

\1s-~ :~ ltr yth I.; S: II , 

l ,3 J·) ~· 1f; 9;•1 I, '0 :t 

F~ T ! ·-S!riJm(11~G UJ 
1 ~':I:': K~gsE1 :- St, 
V.;: e P1 ::;:·: e,.::,; V2.X ·:z:. r~;:r. :;,:Ja I 

llO ... 

INCllN(lM(T(~S • TJL T SE~SCPS 

TELESCOPIC SECTION SPECS 

i DESSRJFllON 

GLUE & SNAP 

70 MM ;2.75 IN.: 
CASING 

~ti 9f 'lit: 

:'1 c~ .r 

c ~ ~ ~ ~ 
t"' ~ !t1 , I 

SNAP SEAL 

70MM E5MM 70MM 
:2.75 IN.: ;3.34 iN: ;2.7el 

85 MM [3.34 IN.: 
CASING 

f~ G II 

Tllfeacoplc 
":>:-_;t1,:n 

~----·-----------~-- ------------

GlLi? & Snap prov11j~s tr0 s:: . .::-0('J ~nd 

::nj:;.n enc-2 cf a sra:>tc._:ieth"i fl.;sh 

•: :.u;:1•n.;: ccrnbn.:.:1 with th.:, k:rw r::rst an.j 
high hm8il8/'hlgh tcrslonal strangth of a 
g!uc' 1cnt lrsta!Jar1c·n is s11r::y jo·K· ty 
a::or1::tn_; ab~·:! ()f g1u~ t:i thSi !Ta~ erj. 
snar· sas•n;;i rc.;iertler a"1d 1nsei1 down h:•I& 

with its arms fully eidJended.. 8olli Snqp Seal (shown) 
A;; i :-,(,_~ ,"',. -:::.::'°1' <>" Jf '1~; ,:>l>,'1._..,:.:: d!~ c:t:~I dtd-:3 

INCLINOMETER CASING ANCHOR 

The lndinomell!r Casing Anchor 
p•-?;ents t·u:";arr uplift <:•f 1n.:;1 nc«.e:er 
1:asn"~l ct.1r:nc11nstollat1 :•n !: is affw>?j 
tr) t'""lt:? b:.,r;:xri (lf th€--l~d1-:-or1Eter 
!~astr~g ~-;nc,r ti) 1nsernng it into the 

drilkod,lborehole. /4is aoon u the 
an·::lK( E>X1ts '.he bct:or-i =·~·cl' n.;i cA the 

drll-rodlbarehole, lhe spri'lg loaded 
a: ms -:f the an·:h-:x ar-:- aLc.mar1 :al'y 
evtE>ndi?\j to grr• th-" ::>c•r"-l•r•' e W'lll 

~-------------

1 t,DS ~O~"i:o:·1 ':~r.~:~ 1 ·2 p1r!· 
t; :, · f : J "n:;! :1.:. Ji~ . ~ 1 ''.J:J;.. c 

TELESCOPIC SECTION 

When vertical heave or setUement is an1idpated 
to exceed 1-2%, Inclinometer Casing Telescoping 
S-?Ct1:ns r-. .... ~ c·~ uSE-i:: t:- cl!.:waY1al rri:'~,.YPent 

at Iha casing while minimizing dlBtcrUon dua 10 
wrtical 817ain. Telescopic aections must be inaerted 
a~-1pr<::i;:n;;t-::1y '2v:.:--nJ~j (< c·:iHap~:.: t. &G<Xlf1Hn<:1dat~ 

the uxpected setllementhebollld. Settlement 
sections are available in 70 mm (2.75 in.) and 85 
mm (3.34 in.) and each section can aeccmmodale 
up to 150 mm (6 In.) of compresalon or heave. 
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RST Instruments Ltd 
11545 Kingston St . 
Maple Ridge. BC vzx. 025 Ganada 
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Calibration Record 
Monitor 
with 
Confidence 

AST Instruments Ltd., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X OZS 
Tel: 604 540 1100 • Fax: 604 540 1005 • Toll Free: 1 800 665 5599 (Not1h Ame1C11 only) 

e-mail: info@rstinstrurl"ents.com • Website: www.rstinstruments.com 

Vibrating Wire Piezometer 

cus!omer 
Sales Order· 

Cus:omer ID 

Model: 

Serial Number· 

Mfg Number· 

Range· 

Cable Length· 

Cable Marking: 

Cable Type. 

TETRA TECH CANADA INC. 

227851 

VW2100-0.35 

VW132946 

P132946 

350 kPa 

40 meters 

625888 m to 625929 m 

El380004 
Cable Colour Code· 

Thermistor Type: 

Red/Black (Coi') GreenlVVhile [Therm1stor) 

3K 

Applied First Second Average 

Pressure Reading Reading Reading 

(kPa) (B units) (B units) (B units) 

00 8588 8588 8588 

70.0 7942 7943 7942 

140.0 7296 7296 7296 

210.0 6651 6651 6651 

280.0 6007 6008 6007 

350.0 5367 5368 5368 

Max Error(%) 

linear CaUbration Factor: CF= 1.0864e-01 kPa/B unit 

Temperature Correction Factor: Tl< " -1.3430&-01 kPa/"C rise 

Polynomial Gauge Factor: 

Calculated Linearity 

Linear Error 

(kPa) (%FS) 

-0.2 -0.05 

70.0 -O.Q1 

140.1 0.04 

210.2 0.07 

280.2 0.05 

349.7 .Q.09 

0.09 

A= 1.7989e-07 kPal(B unit)' B = -1.1115e-01 kPa/B unit C = calculate (see below) kPa 

Users must establish site zero readings for calculation purposes 

Polynomial C = -(A(L0') + B{L0)J 

Pressure is calculated with the following equations: 

linear P = CF(L0 • L) • Tk(T 0 - T) + (S0 • S) 

Po:ynom1al P: A(L') • B(L) • C-Tk(T0 - T) + (S0 - S) 

Le. L = 1nitia. ( nstallation) and current read.ngs. in B tr1its 

T
0

. T =initial (instal:ation) and current te,-,,perature, in •c 
s

0
, S " initial (mstallatJon) and current barometric pressure readings, in kPa 

B units= Hz'/1000 ie: 1700 Hz= 2890 B units 

Calculated 

Polynomial 

(kPa) 

0.1 

69.9 

139.9 

210.0 

28C.1 

349.9 

Date VW Reading (B Units) Temperature c•c) 
Shipped Zero Readings: 

8580 21.5 

Th•s instrnmenl has beer ca:ibrated using standards traceable to the NIST 1r compliance with ANS I Z540· 1 

Technician: Date: 2910412021 

Approved: Kailah Toews Date: 29i0412021 

Polynomial 

Error 

(%FS) 

0.02 

-0.03 

-0.01 

0.01 

0 03 

-0.02 

0.03 

Baro (mbar) 

1026.2 



Calibration Record 
Monitor 
with 
Confidence 

AST Instruments Lid., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X OZS 
Tel: 6045401100 •Fax: 6045401005 •Toll Free: 18006655599("1orll!Amoricaonly) 

e-mail: info@rstinstruments.com • Website: www.rstinstruments.com 

Vibrating Wire Piezometer 

Customer: 

Sales Order: 

Customer ID: 

Model: 

Serial Number: 

Mfg Number­

Range: 

Cable Lenglh: 

Cable Marking: 

Cable Type: 

Cable Colour Code: 

Thermistor Type: 

Applied 

Pressure 

(kPa) 

0.0 

70.0 

140.0 

210.0 

280.0 

350.0 

Linear Callbration Factor: 

TETRA TECH CANADA INC. 

227651 

VW2100-0.35 

VW132933 

P132933 

350 kPa 

40 meters 

947256 m to 947297 m 

EL380004 
Red/Black (Coil) Green/White (Thermistor) 

3K 

First Second Average 

Reading Reading Reading 

(B units) fB units) (B units) 

8610 8610 8610 

7947 7948 7948 

7289 7290 7290 

6632 6633 6632 

5978 5978 5978 

5328 5329 5328 

Max Error(%) 

CF= 1.0664e..Q1 kPa/B unit 

Temperature Correction Factor: Tk z ·7.8114e-02 kPal'C rise 

Polynomial Gauge Factor: 

Calculated LlnHrity 
Llnur Error 
{kPa) ("t.FS) 

-0.5 -0.14 

70.1 0.04 

140.3 0.09 

210.4 0.11 

280.2 0.05 

349.5 -0.15 

0.15 

A• 3.4406e-07 kPalfB unit)' 8 "·1.1144e-01 kPa/B unit C = calculate !see belowl kPa 

Users must establish site zero readings for calculation purposes 

Polynomial C "-{A(L0') + B(L0)] 

Pressure is calculated with the following equations: 

Linear: P = CF(L0 - L) • Tk(T 0 - T) ... (S0 • S) 

Polynomial P = A(L ') ... B(L) + C -Tk(T 0 - T) + (S0 - S) 

L
0

• L =initial (installation) and current readings. in B units 

T 0, T = inilial (installation) and current temperature. in 'C 

S0• S = inilial (installation) and current barometric pressure readings, in kPa 

B units= Hz'/1000 ie: 1700 Hz= 2890 B units 

Calculated 
Polynomial 

(kPa) 

0.0 

70.0 

139.9 

210.0 

280.1 

350.0 

Date VW Reading fB Units) Temperature ("C) 
Shipped Zero Readings: 

29 Apr 2021 8600 

This instrument has been calibrated using standards traceable to the NIST in compliance with ANSI Z540-1 

Technician: Ora Nygren 

Approved: Kailah Toews 

Date: 

Date: 

29/04/2021 

29/04/2021 

21.5 

Polynomlal 

Error 

("loFS) 

0.00 

0.D1 

-0.02 

0.00 

0.02 

-0.01 

0.02 

Baro (mbar) 

1026.2 



Calibration Record 

I 
Monitor 
with 
Confidence 

AST Instruments Ud., 11545 Kingston St., Maple Ridge, British Columbia, Canada V2X ozs 
Tat: 604 540 1100 • Fax: 604 540 1005 •Toll Free: 1 800 665 5599 (NonhAmericaonly) 

e-mail: info@rstinstruments.com • Website: www.rstinstn.rnents.com 

Vibrating Wire Piezometer 

Customer. 

Sales Order: 

Customer ID: 

Model: 

Serial Number: 

Mfg Number: 

Range: 
Cable Length: 
Cable Marking: 

Cable Type: 

Cable Colour Code: 

Thermistor Type: 

Applled 

Pressure 

(kPa) 

0.0 

70.0 

140.0 

210.0 

280.0 

350.0 

Linear Calibration Factor: 

TETRA TECH CANADA INC. 

227851 

VW21 00-0.35 

VW132926 

P132926 

350 kPa 

40 meters 
947215 m to 947255 m 

EL380004 

Red/Black (Coil) Green/White (Thermistor) 

3K 

First Second Average 

Reeding Reading Reeding 

(B unlt1) (8 units) (B units) 

8515 8516 8515 

7861 7862 7861 

7208 7209 7209 

6558 6558 6558 

5911 5912 5911 

5270 5271 5270 

Max Error (%) 

CF• 1.0781 e..01 kPa/B unit 

Temperature Correction Fac:tor: Tk • ·7.1559e-02 kPaJ•c rise 

Polynomial Gauge Factor: 

Calculatad Linearity 

Linear Error 

(kPa) (':/eFS) 

-0.5 -0.14 

70.0 0.01 

140.4 0.10 

210.5 0.14 

280.2 0.07 

349.3 -0. 19 

0.19 

A• 3.9864e~7 kPal(B unit)' B • ·1.1331 e·01 kPa/B unit C = calculate (see below) kPa 

Usars must tstabltsh site zero readings for calcul1llon purpose1 

Polynomial C z -[A(L0') + B(~)] 

Pressure is calculated with the following equations: 

Linear: P = CF(L0 • L) • Tk(T 0 • T) + (50 • S) 

Polynomial: P = A(L') + B(L) + C -Tk(T0 • T) + (S0 • $) 

L
0

• L = initial (inslallalion) and current readings, in B units 

T 0. T = initial (installaUon) and current temperature, in 'C 
50, S = initial (installation) and current barometric pressure readings, in kPa 

B units= Hz'/1000 ie: 1700 Hz= 2890 B units 

Calculatad 

Polynomial 

(kPa) 

0.1 

69.9 

139.9 

210.1 

280.1 

349.9 

Data VW Reading (B Units) Temperature ("C) 
Shipped Zaro Readings: 

29Apr 2021 8498 21.5 

This instrument has been calibrated using standards traceable lo the NIST in compliance With ANSI Z540-1 

Technician: Ora Nygren Date: 29104/2021 

Approved: Kailah Toews Date: 29/04/2021 

Polynomial 

Error 

(%FS) 

0.02 

-0.03 

-0.02 

0.02 

0.04 

-0.03 

0.04 

Baro (mbar) 

1026.2 



Calibration Record 
Monitor 
with 
Confidence 

AST Instruments Ltd., 11545 Kingston St., Maple Ridge. British Columbia, Canada V2X OZS 

Tel: 604 540 1100 • Fax: 604 540 1005 • Toll Free: 1 BOO 685 5599 (Nar1h Amllnca onlyl 

e-mail: info@rstinstruments.com • Website: www.rstinstruments.com 

Vibrating Wire Piezometer 

Customer: 

Sales Order: 

Customer ID: 

Model: 

Serial Number 

Mfg Number: 

Range: 

Cable Length: 

Cable Marking: 

Cable Type: 

Cable Colour Code: 

Thermistor Type: 

Appllod 

Prassure 

(kPa) 

0.0 

70.0 

140.0 

210.0 

280.0 

350.0 

Linear Calibration Factor: 

TETRA TECH CANADA INC. 

227851 

VW2100-0.35 

VW132945 

P132945 

350 kPa 

40 meters 

868213 m to 868254 m 
EL380004 

Red/Black (Coil) Green/White (Thermistor) 

3K 

First Socond Average 

Reading Reading Reading 

(B units) (S units) (B units) 

8440 8441 8441 

7792 7793 7792 

7142 7143 7142 

6492 6493 6493 

5844 5844 5844 

5199 5199 5199 

Max Error(%) 

CF• 1.0791e-01 kPa/B unit 

Temperature Correctloo Factor: Tk • ~.0432e-02 kPal°C rise 

Polynomial Gauge Factor: 

Calculated Lioearlty 

Linear Error 

(kPa) (
01.FS) 

-0.1 -0.01 

69.9 -0.02 

140.1 0.02 

210.2 0.05 

280.1 0.04 

349.8 -0.06 

006 

A= 9.1155e.08 kPill(B unit}' B,. -1.0916e-01 kPa/B unit C = calculate (see below) kPa 

UHrll must establish site zero readings for calculatlon purposes 

Polynomial C "·[A(L0') + B(L0)) 

Pressure is calculated with the following equations: 

Linear P = CF(L0 - L) · Tk(T 
0 

- T) + (S
0 

• S) 

Polynomial: P" A(l ') + B(L) + C -Tk(T0 • T) + (S0 - S) 

L
0

. l = inrtial (installaUon) and current readings, 1n B units 

T0, T =initial (installation) and current temperature, in ·c 
s0, S =initial (installation) and current barometric pressure readings, in kPa 

B units= Hz'/1000 ie: 1700 Hz= 2890 B units 

Calculated 

Polynomial 

(kPa) 

0.1 

69.9 

140.0 

210.1 

280.1 

349.9 

Date VW Reading (8 Units) Temperature ("C) 
Shipped Zero Re.dings: 

29 Apr 2021 8422 21.4 

This instrument has been calibrated using standards traceable to the NIST m compliance with ANSI 2540-1 

Technician: Ora Nygren Date: 29104/2021 

Approved: Kailah Toews Date: 29/04/2021 

Poly11oml1I 

Error 

(•t.FS} 

0.02 

-0.0J 

-0.01 

0.02 

0.03 

-0.02 

0.03 

B•o(mbar) 

1026.2 



Calibration Record 

I 
Monitor 
with 
Confidence 

RST Instruments Ud .. 11545 Kingston St .. Maple Ridge, British Columbia, Canada V2X OZ5 
Tel: 604 540 1100 • Fax: 604 540 1005 • Toll Free: 1 800 665 5599 1111ar111 Arn111C1 only) 
e-mail: lnfo@rstinstruments.com • Website: www.rstinstruments.com 

Vibrating Wire Piezometer 

Customer. 

Sales Order: 

Customer ID: 

Model: 

Serial Number. 

Mfg Number: 

Range: 

Cable Length: 

Cable Marking: 

Cable Type: 

TETRA TECH CANADA INC. 

227851 

VW2100-0.35 
VW132925 

F'132925 

350 kPa 

40 meters 
868255 m to 868296 m 

EL380004 

Cable Colour Code: 
Thermistor Type: 

Red/Black (Coil) Green/White (Thermistor) 

3K 

Applied First Second Average 

Pressure Reading Reading Reading 

(kPa) (B units) (B units) (B units) 

0.0 85()9 8510 8509 

70.0 7884 7885 7885 

140.0 7258 7258 7258 

210.0 6632 6633 6633 

260.0 6010 6010 6010 

350.0 5391 5392 5391 

Max Error (%) 

Linear Calibration Factor: CF• 1.1218e-01 kPa/B unit 

Temperature Correction Factor: Tk • ~.98308.()2 kPa/"C risa 

Polynomial Gauge Factor: 

Calculated Linearity 

Linear Error 

(kPa) (%FS) 

.0.2 -0.05 

69.9 -0.03 

140.2 0.05 

210.3 0.09 

280.2 0.05 

349.6 ·D.11 

0.11 

A• 2.3180e..07 kPal(B unit)' B • -1.15408-01 kPa/B unit c "' calculate !see below) kPa 

Users must establish site zero readings for calculation purpose• 

Polynomial C a -(A(l,i'l + B(L0)) 

Pressure Is calculaled with the following equations: 

Linear: P " CF(L0 - L) - Tk(T 0 - T) + (S0 • S) 

Polynomial: P = A(L') .. B(L) .. C-Tk(T 0- T) + (S0 • S) 

L
0

, L • initial (installation) and current readings, in B units 

T 0, T = Initial (installation) and current temperature, in •c 
S0, S = initial (instanation) and current barometric pressure readings, in kPa 

B units " Hz'/1000 ie: 1700 Hz = 2890 B units 

Calculated 

Polynomial 

(kPa) 

0.1 

69.8 

139.9 

210.1 

280.1 

349.9 

Date VW Reading (B Unit•) Temperatura ("C) 
Shipped Zero Readings: 

29 Apr 2021 8491 21.4 

This Instrument has been calibrated using standards traceable to the NIST in compHance with ANSI Z540-T 

Technician: Ora Nygren Date: 29/0412021 

Approved: Kailah Toews Date: 29/0412021 

Polynomlal 

Error 
(%FS) 

0.03 

-0.05 

-0.02 

0.02 

0.04 

·0.03 

O.OS 

Baro (mbar) 

1026.2 



Calibration Record 
Monitor 
whh 
Confidence 

AST Instruments Ltd., 11545 Kingston St, Maple Ridge, British Columbia, Canada V2X OZS 

Tel: 604 540 1100 • Fax: 604 540 1005 • Toll Free: 1 800 665 5599 (Nor111 Mi9ricll an1vi 

e-mail: info@rstinstruments.com • Website: www.rstinstruments.com 

Vibrating Wire Piezometer 

Customer. 

Sales Order: 

Customer ID: 

Model: 

Serial Number: 

Mfg Number: 

Range: 

Gable Length: 

Cable Marking: 

Cable Type: 

TETRA TECH CANADA INC. 

227851 

VW2100-0.35 

VW132947 

P132947 

350 kPa 

40 meters 

625846 m lo 625887 m 

EL380004 

Cable Colour Code: 

Thermistor Type: 

Red/Black (Coil) Green/White (Thermistor) 

JK 

Applied First Second Average 

Pressure Reading Reading Reading 

(kP11) (B unitsl (8 units) (B units) 

0.0 8582 8583 8583 

70.0 7946 7947 7946 

140.0 7309 7309 7309 

210.0 6673 6673 6673 

280.0 6040 6040 6040 

350.0 5410 5410 5410 

Max Error(%) 

Linear Calibration Factor: CF= 1.102Ge.01 kPa/B unit 

Temperature Correction Factor: Tk = -S.1408e-02 kPal"C rise 

Polynomial Gauge Factor: 

C•lculated linearity 
Linear Error 

(kPa) ("J.FS) 

-0.2 -0.07 

69.9 -0.02 

140.2 0.06 

210.3 0.10 

280.2 0.04 

349.6 -0.11 

0.11 

A • 2.4429e-07 kPa/(B unit)' B = · 1 .136811-01 kPalB unit C " calculate (see below) kPa 

Users must astabll1h site zero readings for calculation purposes 

Polynomial C = -{A(L0') + B(L
0
)) 

Pressure is calculated with the following equations: 

Linear: P = CF(L0 - L) - Tk(T
0 

- T) + (S
0 

• S) 

Polynomial: P = A(L') + B(L) + C -Tk(T0 • T) + (S0 • S) 

L
0

. L = initial (installation) and current readings, in B units 

T 0. T = initial (installation) and current temperature, in 'C 
50• S =initial (installation) and current barometric pressure readings, in kPa 

B units= Hz'/1000 ie: 1700 Hz= 2890 B units 

Calculated 

Polynomial 

(kPa) 

0.1 

69.9 

140.0 

210.1 

280.1 

349.9 

Shipped Zero Readings: 
Data VW Reading (B Units) Temperat11re ('C) 

29 Apr 2021 8561 21.5 

This instrument has been calibrated using standards traceable to the NIST in compliance with ANSI Z540-1 

Technician: Ora Nygren Date: 29104/2021 

Approved: Kailah Toews Date: 29/0412021 

Polynomial 

Error 

(°l.FS) 

0.02 

-0.04 

-0.01 

0.02 

0.03 

-0.02 

0.04 

Baro (mbar) 

1026.2 
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( ft) TETRA TECH TECHNICAL MEMO 

ISSUED FOR USE CONFIDENTIAL 

To: Malcolm Dort P.Eng, LEED AP (The City of Calgary) Date: 

From: Kyle Haugrud, P Eng. 
Joseph Yonan Ph D , P Eng 

Subject: Regular Slope Monitoring Program 
Milestone N#1 ·One Week Interval - June 4. 2021 
Redevelopment of Midfield Mobile Home Park 
Calgary. Alberta 

1.0 INTRODUCTION 

Memo No: 

File: 

June 23 2021 

N#1 

704-ENG.CGE004110-01 

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers (SI) and 
Vibrating Wire Piezometers [VWP]) and visual observations collected 'r:!f 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 SI and VVl/P installations will be provided within the Milestone No. M#4 Final Geotechnica/ 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 f1Ve 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 first monitoring interval of the currently proposed six monitoring intervals. with the 
following remaining: two-week interval; 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 SI 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 

BH21-15 
May26, 2021 

June 4, 2021 

BH21-16 

BH21-17 

TP-2* Apr 20, 2021 

Notes: *Borehole TP-2 was installed under the direction of Gee>-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. 

Tetra Tech Canada Inc. 
Suite 110 140 Quarry Park Blvd SE 

Calgary. AB T2C 3G3 CANADA 
Tel 403 203.3355 Fax 403 203 3301 



REDEVLOPMENT OF MIDFIELD MOBILE HOME PARK- MILESTONE N1 REGULAR MONITORING ONE WEEK INTERVAL 

704-ENG.CGE004110-01 I JUNE 2021 I ISSUED FOR USE 

2.0 MONITORING AND MEASUREMENT 

2.1 General 

The key objective of the installed instrumentation (SI and VI/VP) 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/lime 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 (SI) Summary 

A summary of the horizontal displacements within the SI casings measured to date (N#1 one-week) ts provided in 
Table 2. 

Table 2: Slope Inclinometer (SI) Movement Summary for N#1 

SI 
Analysis SI 

Movement 

Borehole 
Section I 

Depth Shear(mm)* Casing Depth Elev. Soil 
No. (m) (m) (m) Unit Diameter New Cumulative 

81-121-12 Al85 mm 25.0 NIA NIA NIA NIA NIA 
BH21-13 A/85 mm 10.4 N/A NIA NIA NIA NIA 
81-121-14 81 /85 mm 19.5 NIA NIA NIA NIA NIA 
81-121-15 82/85mm 18.9 NIA NIA NIA NIA NIA 
BH21-16 82/85 mm 11.6 N/A NIA NIA NIA NIA 
81-121-17 Cl70 mm 14.6 N/A NIA NIA N/A NIA 

TP-2 Cl70 mm 15.9 NIA NIA NIA NIA N/A 

Notes: *Shear movemellt Is considered observable horizontal movement over a discrete plane. 
••Total movement Is not considered until over 5 mm is observable (considered 'noise' <5 mm). 

Total (mm)"* 

New Cumulative 

<5 <5 
<5 <5 

<5 <5 
<5 <5 
<5 <5 
<5 <5 
<5 <5 

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 SI 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 (i.e., 
downslope, typically Ao-A100); 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 SI casing 
depicting the general groove orientation. 
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Ao 

Bo 

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 Analysis VWPTlp VWPTlp Measured Calculated 
Borehole Soil Unit Date Plezometrlc 

No. 
Section Depth (m) Elev. (m) 

Elev. (m)* Bbarlru* 

BH21-12 A (Crest) 15.2 1060.7 Clay June 4, 2021 1061.2 NIA 

BH21-13 A (Toe) 9.1 1054.5 Clay June 4, 2021 1054.5 N/A 

BH21-14 81 (Crest) 13.7 1061.7 Clay June 4, 2021 1061.8 N/A 

BH21-15 82 (Crest) 13.7 1061.5 Clay June 4, 2021 1061.5 NIA 

BH21-16 92 (Toe) 11.6 1052.9 Sand June 4. 2021 1052.9 N/A 

BH21-17 C(Mid) 14.6 1045.2 Clay June 4, 2021 1045.3 N/A 

Note: • Piezometric elevations have yet to stabilize. Bbar/r, to be calculated during N#2 (two-week interval). 

Given that the VWPs were attached to the side of the SI casing and fully grouted in-place, the one-week interval 
has not provided enough time for the piezometric elevation envelope lo 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 translated into a Bbar/ru groundwater pressure parameter (if applicable) to be used in slope 
stability analyses. Over time, the piezometric 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 

3 
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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 SI and VVVP 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 mid/toe of slope 1nstrumentat1on 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 1nclud1ng all attachments. drawings, and schedules, 
for the spec1f1c purpose for which the technical report was prepared, 1n each case notwithstanding any provision, 
d1scla1mer. or waiver in the technical memo that reliance 1s 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 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 1unsd1ction, each of whom shall also be s1m1larly entitled to fully use and rely on the technical memo 
1n the same manner and to the same extent as The City of Calgary for the specific purpose for which the technical 
memo was prepared 
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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 

2021-0fi-~.: 

Prepared by 
Kyle Haugrud P Eng 
Geotechnical Engineer 
Engineering Practice 
Direct Line 403 723 1618 
kyle.haugrud@tetratech com 

/mh 

Reviewed by 
Joseph Yonan. PhD. P Eng 
Principal Consultant 
Engineering Practice 
Direct Line 403 723 6885 
1oseph yonan@tetratech.com 

PERMIT TO PRACTICE 
TETRA TECH CANADA INC. 

HM AP::GA I_, 11 _
7 :._1_;;_· ---------

D.AT~ ___ Ju_,,.;_;__1 2_.··-''---------

PERMIT NUMBER: P013774 
Tr1e Ass<1c:1a11cn uf Profpssiond! E1::;1nePrS .-ind 

Geosc1er-trsts of fllt1erta (APE GA) 

Attachments Figure 1 Instrument Installation Locations 
Appendix A - Slope Inclinometer Measurements 
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FIGURES 

Figure 1 Instrument Installation Locations 
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APPENDIX A 
SLOPE INCLINOMETER MEASUREMENTS 
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["A:) TETRA TECH TECHNICAL MEMO 

ISSUED FOR USE CONF:DENTIAL 

To: Malcolm Dort, P.Eng., LEED AP (The City of Calgary) Date: July 12, 2021 

From: Kyle Haugrud, P Eng. 
Joseph Yonan. PhD, P Eng. 

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 

Memo No: 

Fiie: 

N#2 

704-ENG.CGE004110-01 

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 SI and VWP installations will be provided within the Milestone No. M#4 Final Geotechnica/ 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-AD5-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 SI No. N#1 No.N#2 No. N#3 
Borehole In ltiallzation One-Week Two-Week Four-Week 
Number Date Date Date** Date ... 

BH21-12 

BH21-13 

BH21-14 

BH21-15 
May26, 2021 June 4, June 14, 

2021 2021 
BH21-16 

BH21-17 

TP-2* Apr 20, 2021 

No.N#4 No.N#5 
Th rae-Month Six-Month 

Date** Date*• 

..... · ... 
, ...... 

No.N#6 
One-Year 

Date** 

,,: ~ 

Notes:* Borehole TP-2 was installed under the direction of Geo-Engineering (M.S.T.) ltd. on N011ember 26, 1998. Previous displacement data 
was not available, and the instrument was re-initialized on April 20, 2021 . 

.. Greyed-out cells represent proposed future mooitoring intervals yet to be completed. 

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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2.0 MONITORING AND MEASUREMENT 

2.1 General 

The key objective of the installed instrumentation (SI 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/lime 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 (SI) 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 (SI) Movement Summary to Date 

SI 
Analysis 

SI 
Movement 

Borehole 
Section I 

Depth Shear (mm)* 
Casing Depth Elev. Soll 

No. (m) 
Diameter (m) (m) Unit New Cumulative 

BH21-12 Al85mm 25.0 19.5 1056.4 Clay NIA NIA 

BH21-13 Al85 mm 10.4 NIA NIA NIA NIA NIA 

BH21-14 B1 / 85 rM1 19.5 NIA NIA NIA NIA NIA 

BH21-15 82185 mm 18.9 NIA NIA NIA NIA N/A 

BH21-16 82185 mm 11.6 NIA NIA NIA NIA NIA 

BH21-17 C1170 mm 14.6 NIA NIA NIA NIA NIA 
TP-2 C1 /70mm 15.9 NIA NIA NIA NIA NIA 

Notes: •Shear movement is considered observable horizontal movement ever a discrete plane. 
••Total mcvement is not considered until over 5 mm is observable (considered 'noise' <5 mm). 

Total (mm) .. 

New Cumulative 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

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 
El. 1054.9 m to 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 SI 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 Ao-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 SI casing 
depicting the general groove orientation. 

2 
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Schematic 1: SI Casing Groove Orientation 

2.3 Vibrating Wire Piezometer (VWP) Summary 

A summary of the porev1ater pressure response 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 
Calculated 

Borehole Date Piezometric Pressure 
No. 

Section Depth (m) Elev.(m) Unit Elev. (m) Head (m) Bbar/ru* 

June 4. 2021 1061 2 
BH21-12 A (Crest) 15.2 1060 7 Clay 

June 14. 2021 1061.2 0.6 <O 1 

June 4. 2021 1054.5 
BH21-13 A (Toe) 9 1 1054 5 Clay 

June 14, 2021 <1054.5 <0.1 <0.1 

81 June 4 2021 1061 8 
BH21-14 13.7 1061 7 Clay 

(Crest) June 14. 2021 1061 8 0 1 <O 1 

B2 June 4, 2021 1061 5 
BH21-15 13.7 1061 5 Clay 

(Crest) June 14, 2021 <1061.5 <0.1 <O 1 

June 4, 2021 1052.9 
BH21-16 B2 (Toe) 11 6 1052 9 Sand 

June 14. 2021 <1052.9 <0.1 <O 1 

June 4, 2021 1045 3 
BH21-17 C1 (Mid) 14.6 1045 2 Clay 

June 14. 2021 <1045.2 <O 1 <O 1 

Note ·Water pressure head and Bbar/r. not calculated during N#1 (one-week interval): all current (as of June 14, 2021) Bbarlr_ 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 v1ater pressure head of approximately 0.6 m. The resulting calculated Bbarlru groundwater 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 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). 

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 rainfall 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. CNerall, the ESCB 
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. 

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 stumping, 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 Bbarlru 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 lack of visually 
observed movement along the slope crest or at the mid!loe 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#3 four-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. 
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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 

202· -07-' 2 
{ '~ 1 - ~. ,:,, 

Prepared by 
Kyle Haugrud. P Eng 
Geotechnical Engineer 
Engineering Practice 

Reviewed by 
Joseph Yonan. PhD, P.Eng 
Principal Consultant 
Engineering Practice 

Direct Line 403.723.1618 
kyle.haugrud@tetratech.com 

Direct Line 403. 723 6885 
JOSeph yonan@tetratech.com 

/mh PERMIT TO PRACTICE 
TETRA TECH CANADA INC. 

RM SIGNATURE -----------

RM APEGA 10 # _7~_7't.=2 ________ _ 

DATE ;ulr '3 :c~1 

PERMIT NUMBER: P013774 
Ttle Assoc1a11on of Profes5ional Cnginee·s and 

Geoscient1sts of Alberta <APEGAl 

Attachments Figure 1 Instrument Installation Locations 
Appendix A - Slope Inclinometer Measurements 
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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: Malcolm Dort, P.Eng, LEED AP (The City of Calgary) Date: August 10. 2021 

From: Kyle Haugrud. P Eng 
Joseph Yonan. Ph D , P Eng. 

Memo No: 

File: 

N#3 

704-ENG.CGE004110-01 

Subject: Regular Slope Monitoring Program and Interim Preliminary Slope Stability Analysis 
Milestone N#3 Four-Week lnteNal - July 5, 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]), 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 detai Is of the SI and VI/VP 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 
analyses for the instrumentation section lines (refer to Figure 1) be conducted to verify that the setback distances 
previously provided within Tetra Tech's GeotechnicaJ Evaluation Report (Tetra Tech1 [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 occurred 'in June 2020 following 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 82), 
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 slope 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. 18-2006-AD5-S01-05 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 instrumentation results suggest adverse conditions, additional monitoring intervals may be 
required. 

, Tetra Tech Canada Inc. 2020. Preliminary GeottJChnical Evaluation and Slope Stability Assessment (Revision 1), Redevelopment of Midfield 
Mobile Home Park., Former RCMP Property, and EMS Station #4, Moncion Road NE and 16 Avenue NE, Calgary. Alberta. File No. 704-
ENG.CGE003639-01. dated February 7. 2020 

Tetra Tech Canada Inc. 
Suite 110 140 Quarry Park Blvd SE 

Calgary. AB T2C 3G3 CANADA 
Tel 403 203.3355 Fax 403 203 3301 



MIDFIELD - MILESTONE N3 REGULAR MONITORING PROGRAM AND INTERIM PRELIMINARY SLOPE STABILITY ANALYSIS 

704-ENG CGE004110..01 I AUGUST 2021 I ISSUED FOR USE: CONFIDENTIAL 

Table 1: Instrumentation Regular Monitoring Summary 

Instrument SI 
Borehole Initialization 
Number Date 

BH21-12 

BH21-13 

BH21-14 
1-------f May 26, 2021 

BH21-15 

BH21-16 

BH21-17 

TP-2* April20, 
2021 

No.N#1 
One-Week 

Date 

June 4, 2021 

No.N#2 
Two-Week 

Date 

June 14, 
2021 

No.N#3 
Four-Week 

Date 

July 5, 2021 

No. N#4 
Three-Month 

Date .. 

No.Nile 
Six-Month 

Date** 

No.N#6 
One-Year 

Date" 

Notes: • Baehole TP-2 was installed under the direction of Gee>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 pr0posed future monitoring intervals yet to be completed. 

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 Canada2). 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 installed instrumentation (SI 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 Si casings measured to date (N#1 through N#3 four-week) 
is provided in Table 2. 

2 Weather Dashboard for Calgary. 'Total Precipitation - Daily Data for Calgary on July 2 to 4, 2021'. Accessed July 5, 2021. 
https:/fcalgary.weatherstats.cafcharts/precipitation-daily.html 
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Table 2: Slope Inclinometer Movement Summary to Date 

SI 
Analysis 

SI Movement" 

Borehole Section I 
Depth Shear(mm)"" casing Depth Elev. Soil 

No. 
Diameter 

(m) (m) (m) Unit New Cumulative 

BH21-12 A/85 mm 25.0 19.5 1056 4 Clay - -

BH21-13 A/85 mm 10.4 - - - - -

8H21-14 81185 mm 19.5 - . - - -
8H21-15 82 / 85 mm 18.9 - - - - -

BH21-16 82 / 85 mm 11.6 - - . - -
BH21-17 C1 /70 mm 14.6 - . - - -

TP-2 C1/70 mm 15.9 - - - - -

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) 

Total (mm)*** 

New Cumulative 

- <5 

- -
- -
- -
- -
- -

- -

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 O.e., downslope, typically Ao-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 SI casing depicting the general groove orientation. 

Ao 

B,ao Bo 

Schematic 1: SI Casing Groove Orientation 

Each SI 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). 
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In addition, the displacement is within the Bo-B1eo plane parallel with the slope crest as opposed to perpendicular 
(1 e , downslope) It 1s possible this displacement 1s at the backf1ll-nat1ve soil interface and a by-product of disturbing 
the area during the drilling and installation activities 

2.3 Vibrating Wire Piezometer Summary 

A summary of the porewater pressure response calculated from the WVP 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 

VWP 
Analysis VWPTip VWPTip Soil 

Measured Water 
Calculated 

Borehole Date Piezometric Pressure 
No. 

Section Depth (m) Elev. (m) Unit 
Elev. (m) Head (m) 

Bbar/ru• 

June 4, 2021 1061 2 

BH21-12 A (Crest) 15 2 1060.7 Clay June 14, 2021 1061.2 0.6 <0.1 

July 5. 2021 1061.3 0.6 <O 1 

June 4, 2021 1054.5 

8H21-13 A (Toe) 9 1 1054 5 Clay June 14, 2021 <1054.5 <O 1 <O 1 

July 5, 2021 <1054.5 <0.1 <O 1 

June 4, 2021 1061 8 

8H21-14 
81 

13 7 1061 7 Clay June 14, 2021 1061 8 0 1 <O 1 (Crest) 
July 5, 2021 1061.8 0.1 <O 1 

June 4, 2021 1061 5 

BH21-15 82 13.7 1061.5 Clay June 14, 2021 <1061.5 <0.1 <0.1 (Crest) 
July 5. 2021 1061 5 <O 1 <O 1 

June 4. 2021 1052 9 

BH21-16 92 (Toe) 11 6 1052 9 Sand June 14, 2021 <1052 9 <O 1 <O 1 

July 5, 2021 <1052 9 <O 1 <O 1 

June 4, 2021 1045 3 

BH21-17 C1 (Mid) 14.6 1045.2 Clay June 14. 2021 <1045.2 <0.1 <0.1 

July 5, 2021 <1045.2 <O 1 <0.1 

Note. •Water pressure head and Bbar/r, nct calculated during N#1 (one-week interval!. all current (as of July 5. 20211 Bbar/r. calculated 
pressures are under 0 1 

All p1ezometnc 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 0 1 typically used in stability 
analyses for fill (based on Tetra Tech experience of 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 

2.4 Visual Observations 

During the collection of the instrumentation data, the slope and general proiect 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) 
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Following the heavy rainfall event, Mr Sean Kim, P Tech (Eng), of The City, observed the cond1t1on of the ESCB 
on July 3, 2021. Mr. Kim stated there was a decent amount of ponded water but no observable 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 v1s1t 

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 surf1c1al 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 
1mmed1ate 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 slope 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 Eva I') 

The interim preliminary slope stab1l1ty analyses were conducted using the Slope!W component of the Ge0Stud10 
computer program (Version 11 2 0) The overall slope stability analysis configurations stratigraphy. material 
parameters p1ezometnc elevations. and surcharge loads were as per the original analyses provided in the 'Geo 
Eva I 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 Fmal Geotech111cal Repo1t 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 1nstrumentat1on monitoring data 

~TETRATECH 
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The original analysis provided within the 'Geo Eva I' for Section C-C (refer to Figure 1) should take precedence as 
no add1t1onal information was gathered 1n close enough prox1m1ty 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 ST.) Ltd for the ·1998 Slope Failure' area (Geo-Eng1neenng34) 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 5 kPa cohesion The lack of horizontal displacements w1th1n the installed Sis suggests 
potential peak native soil strengths, however, instrumentation data 1s currently limited, and thus analyses 
were also conducted assuming residual strength (as per Geo Eval') 1n the event future displacements are 
measured. 

Increased native clay thickness from approximately 2 O m to 7 O m resulting 1n greater depth to silt t:ll 
material from approximate El 1058 Om to El. 1054 5 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 0 kPa) based on direct shear test results on a Shelby 
Tube sample taken w1th1n the unit 

Section 81 -81' 

Relabelled from Section B-B to Section 81-81 given the add1t1onal analysis section along the June 2020 
slope failure (designated Section 82-82') 

Increased the thickness of the clay till unit from approximately 1.5 m to 5 0 m thereby reducing the thickness 
of the underlying clay from approximately 7.0 m to 2 0 m Clay material parameters were also modified as 
per analysis Section A-A' 

Raised the elevation of the silt till from approximately El 1059 Om to El 1061 om 

Included a sand unit underlying the silt till at an elevation of approximately EL 1058.0 m with a friction angle 
(phi) of 28' and a cohesion of 0 kPa 

: Geo-Engineering (MST ) ltd 2006 Midfield Mobile Home Park. Slope Stability Evall!ation. File No G4058 dated December 6 2006 

" Geo-Engineenng (M.S.T) ltd 2007 Issued for Construction Drawing Package Titled Slope Stability Construction. IFC Drawings Drawing 
Nos 4267-1 through 4267-4. dated January 26. 2007 
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Section 82-82' (Section 81-81' 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 El. 1059.0 m to 1061.5 m with a thickness 
of approximately 1. 5 m. 

Included a sand unit underlying the silt 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 

Surcharge Load Factor of Safety 
Minim um Setback Distance from 

Cross- Condition 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 Analysts•• 

100 kPa > 1.5 > 1.5 25 25 
A-A' 

200 kPa > 1.5 > 1 5 40 40 

81-81' 100 kPa > 1.5 > 1.5 30 30 

(8-8') 
200 kPa > 1.5 > 1.5 55 55 

100 kPa - > 1.5 - 30 
82-82' 

200 kPa > 1.5 > 1.5 - 55 

Notes: •Original analysis as detailed in the Tetra Tech 'Geo Evar report. 

**The lack of horizontal displacements within the installed Sis suggest potential peal< native soil strengths: however. instrumentation 
data is currenHy limited, and thus analyses were also conducted assuming residual strength (as per 'Geo Eval') for Ille clay unit in the 
event future displacements are measured, which also resuHed in a Factor of Safety >1.5. 

4.0 COMMENTARY 

In general, the Milestone No. N#3 four-week monitoring interval results and interim preliminary slope stability 
analyses suggest the following: 

The SI monitoring measurement results 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 8H21-12 had not propagated further as it remained at approximately 3 mm. 

The VWP calculated Bbar/ru 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 
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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 N#3 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, settlements). 

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 
Geotechnica/ 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. Additional 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. 

5.0 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 
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 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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6.0 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. 

Prepared by: 

2021-08-10 
Ollo.1Dl1o~ 

Kyle Haugrud, P Eng. 
Geotechnical Engineer 
Engineering Practice 
Direct Line: 403.723.161 B 
kyle.haugrud@tetratech.com 

/blw 

l-
R ·ewed by: 
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 

PERMIT TO PRACTICE 
TETRA TECH CANADA INC. 

RM SIGNATURE: ___________ _ 

RM APEGA ID #:_74_7_22 _________ _ 

DATE: August 10 2021 

PERMIT NUMBER: P013774 
The Association of Professional Engineers and 

Geoscientists of Alberta (AP EGA) 
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[ "'R;) TETRA TECH TECHNICAL MEMO 

To: 

From: 

Subject: 

Malcolm Dort, P.Eng, LEED AP (The City of Calgary) Date: 

Kyle Haugrud, P.Eng. 
Joseph Yonan. Ph.D. P Eng. 

Regular Slope Monitoring Program 
Milestone N#4 Three-Month Interval -August 21 2021 
Redevelopment of Midfield Mobile Home Park 
Calgary, Alberta 

Memo No: 

File: 

1.0 INTRODUCTION 

ISSUED FOR USE. CONFIDENTIAL 

September 15 2021 

N#4 

704-ENG.CGE004110-01 

This technical memo summarizes the results of the instrumentation measurements (Slope 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 SI and VWP installations as well as updated stability analyses will be provided within the 
Milestone No M#4 Final Geotechnica/ 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 Tech1). 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. 

1 Tetra Tech Canada Inc. 2021. Regular Slope Monitoring Program and Interim Preliminary Slope Stability Analysis, Milestone N#3: Four-Wee/< 
Interval - July 5, 2021, Rttclevelopment of Midfield Mobile Home Parl<, Ca/gery, Alberta. File No. 704-ENG.CGE004110-01. dated 
August 1 o, 2021. 

Tetra Tech Canada Inc. 
Suite 110. 140 0.Jarry Park Blvd SE 

Calgary. AB T2C 3G3 CANADA 
Tet 403 203 3355 Fax 403 203 3301 
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Table 1: Instrumentation Regular Monitoring Summary 

Instrument 
Borehole 
Number 

BH21-12 

BH21-13 

BH21-14 

SI 
In itlallzatlon 

Date 

f------1 May 26, 2021 
BH21-15 

BH21-16 

BH21-17 

TP-2* April 20, 
2021 

No. N#1 
One-Week 

Date 

June 4, 2021 

No. Ntri 
Two-Week 

Date 

June 14, 
2021 

No.N#3 
Four-Week 

Date 

July 5, 2021 

No.N#4 
Three-Month 

Date 

August 21, 
2021 

No.N#S 
Six-Month 

Date** 

;~ .. f~~f 
No. N#6 

One-Year 
Date** 

• ,.· ..... ,tf ~~·~:¥1~~~. 
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, end the instrument was re-initialized on April 20, 2021. ••Greyed-out cells represent proposed future monHoring 
Intervals yet to be completed. 

2.0 MONITORING AND MEASUREMENT 

2.1 General 

The key objective of the installed instrumentation (SI 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 stabilization/mitigation 
measures to be employed. 

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#4 three-month) 
is provided in Table 2. 

Table 2: Slope Inclinometer Movement Summary to Date 

SI 
Analysis 

SI 
Movement• 

Borehole Section I Depth Shear (mm)** Total (mm) .. " Casing Depth Elev. Soil 
No. 

Diameter 
(m) (m) (m) Unit New Cumulative New Cumulative 

19.5 1056.4 Clay - - 1 5 
BH21-12 A /85mm 25 0 

3.5 1072.4 Fill - 1 <5 

BH21-13 A /85 mm 10.4 - - - - - - -
BH21-14 81/85 mm 19.5 - - - - - -

8H21-15 82185 mm 18.9 - - - . - - -
8H21-16 82/85 mm 11.6 - - - - - - . 
BH21-17 C1170 mm 14.6 - - - - - - -

TP-2 C1/70 mm 15.9 - - - - - -
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). 

2 
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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 Ao-A19:l); 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 SI casing depicting the general groove orientation. 

Schematic 1: SI Casing Groove Orientation 

Each SI casing displacement plot displays the Ao direction in degrees relative to directly dovmslope (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-8100 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, cumulative displacement has become discernible 
at a depth range of approximately 2.5 m to 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 underlying 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 topsoil/fill interface (approximately 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. 

3 
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date 

VWP 
Analysis WiPTip WiPTlp Soil 

Measured Water 
Calculated Borehole Date Plezometric Pressure 

No. Section Depth (m) Elev. (m) Unit 
Elev. (m) Head (m) 

Bbar/ru• 

June 4, 2021 1061.2 . . ::": ;·: -: .. ; .. ~~~:~~f \~;3~fih~J 
June 14, 2021 1061.2 0.6 <0.1 

8H21-12 A (Crest) 15.2 1 oeo.7 Clay 
July 5, 2021 1061.3 0.6 <0.1 

August 21, 2021 1061.2 0.6 <0.1 

June 4, 2021 1054.5 . :,:;:::>: - ''..·t/,~· 

June 14, 2021 <1054.5 <0.1 <0.1 
BH21-13 A (Toe) 9.1 1054.5 Clay 

July 5, 2021 <1054.5 <0.1 <0.1 

August 21, 2021 <1054.5 <0.1 <0.1 

June 4, 2021 1061.8 ··: --~ -:·:~:-:.>~-;~)!~'; 

81 June 14, 2021 1061.8 0.1 <0.1 
BH21-14 13.7 1061.7 Clay 

(Crest) July 5, 2021 10618 0.1 <0.1 

August 21, 2021 1061.8 <0.1 <0.1 

June 4, 2021 1061.5 ..... _._ . · .. / ~:~.~~<~ .:Jif~.;{~~~. ~ '. .~:~ 
82 June 14, 2021 <1061 5 <0.1 <0.1 

8H21-15 13.7 1061.5 Clay 
(Crest) July 5, 2021 1061 5 <0.1 <0.1 

August 21, 2021 1061.6 0.1 <0.1 

June4, 2021 1052.9 .:,;. .. ;:i::_~.:, .:~,Jrf:;_:_.:., 
. :•· 

. -~. i·. 

June 14, 2021 <1052.9 <0.1 <0.1 
8H21-16 82 (Toe) 11.6 1052.9 Sand 

July 5, 2021 <1052.9 <0.1 <0.1 

August 21, 2021 <1052.9 <0.1 <0.1 

June4, 2021 1045.3 .. ··,y,;. ····» .. :-. ·'-·... :· :': •. _.,.:«..····' .. ··,· 
.. .. ·.• .. 

June 14, 2021 <1045.2 <0.1 <0.1 
8H21-17 C1 (Mid) 14.6 1045.2 Clay 

July 5, 2021 <1045.2 <0.1 <0.1 

August 21, 2021 <1045.2 <O 1 <0.1 

Note *Water pressure head and Bbarlrc not calculated during N#1 (one-week interval); all current (as cl August 21. 2021) Bbarlrc 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 Bbar/ru grounctwater 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 

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 [ESCB]) were also visually observed for any potential signs of movement along the existing 
ground surface (e.g., slumping, cracking, settlements). 

4 
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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. 

Photograph 2: Slope Crest Condition on August 21, 2021 

5 
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3.0 COMMENTARY 

In general, the Milestone No N#4 three-month monitoring interval results suggest the following· 

The SI monitoring measurement results for the three-month interval are comparable to the four-week interval; 
accordingly, there is no immediate concern to overall slope stability. The cumulative displacement previously 
measured within Borehole BH21-12 had a slight increase to an overall approximate movement of 5 mm parallel 
to the slope crest direction as well as a further minimal displacement at an approximate average depth of 3.5 m 
(<5 mm). Additionally, the measured displacement at the top of Borehole BH21-17 is largely within/above the 
topsoil material and is likely caused ~ overland disturbance as opposed to subsurface movements. All 
displacements discussed should be further reviewed during the next monitoring interval. 

The VWP calculated Bbar/ru 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 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. 

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 mid/toe 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 
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 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 purjX>se for which the report was prepared. 
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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 . 

c: -- - / .. ' . -, . 

... --- --· --
Prepared by: 
Kyle Haugrud, P.Eng. 
Geotechnical Engineer 
Engineering Practice 

·-:.. . 

Reviewed by: 
Joseph Yonan, Ph.D., P.Eng. 
Principal Consultant 
Engineering Practice 

Direct Line: 403. 723.1618 
kyle.haugrud@tetratech.com 

Direct Line: 403. 723.6885 
joseph.yonan@tetratech.com 

/mh 

Attachments: Figure 1 - Instrument Installation Locations 
Appendix A- Slope Inclinometer Measurements 

PERMIT TO PRACTICE 
TETRA TECH CANADA INC. 

RM SIGNATURE:-------------

RM APEGA ID #:_74_7-"-22;...._ ________ _ 

DATE: September 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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( ii: 1 TETRA TECH TECHNICAL MEMO 

To: Malcolm Dort, P.Eng., LEED AP (The City of Calgary) Date: 

From: Kyle Haugrud, P Eng 
Joseph Yonan Ph.D, P.Eng. 

Subject: Regular Slope Monitoring Program 
Milestone N#5. Six-Month Interval - November 22. 2021 
Redevelopment of M1df1eld Mobile Home Park 
Calgary, Alberta 

1.0 INTRODUCTION 

Memo No: 

File: 

ISSUED FOR USE. CONFIDENTIAL 

December 6. 2021 

N#5 

704-ENG.CGE004110-01 

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers (SI] and 
Vibrating Wire Piezometers [\/WP]) and visual observations conducted~ 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 SI and VVVP installations as well as updated stability analyses will be provided within the 
Milestone No M#4 Final Geotechnica/ 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 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. 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 Tech1). 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#5 deliverable (six-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 
fifth monitoring interval of the currently proposed six monitoring intervals, with one interva 1 remaining at the one-year 
mark. 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 Slope Monitoring Program and Interim Preliminsry Slope Stability Analysis, Milestone N#J: Four-Week 
Interval - July 5, 2021, Redevelopment of Midfield Mobile Home Perl<., Calgary, Alberta. File No. 704-ENG.CGE004110-01, dated 
August 10, 2021. 

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: Instrumentation Regular Monitoring Summary 

Instrument SI 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 

BH21-13 

8H21-14 

8H21-15 
May26, 2021 

June 14, August 21. November 
June 4, 2021 2021 July 5. 2021 2021 22, 2021 

8H21-16 

8H21-17 

TP-2• April 20, 
2021 

NOies •Borehole TP-2 was installed under the direction of Geo-Engineering IMS 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 completed 

2.0 MONITORING AND MEASUREMENT 

2.1 General 

The key Objective of the installed instrumentation (SI and VWP) and visual observations is to sufficiently monitor 
any slope movements andlor 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 preventively stabilizedlmitigated 

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 

SI 
Analysis 

SI 
Movement• 

Section I 
Borehole 

Casing 
Depth Depth Elev. Soil Shear(mmr Total (mm) .... 

No. 
Diameter 

(m) (m) (m) Unit New Cumulative New Cumulative 

3.5 1072.4 Fill 2 5 
BH21-12 A/ 85 mm 250 

19.5 1056.4 Clay 0 5 

BH21-13 A/ 85 mm 10 4 - - - -

BH21-14 81185 mm 19 5 - . 
8H21-15 82185 mm 18 9 - - - -
BH21-16 82/ 85 mm 11.6 - - - -
BH21-17 C1170 mm 14.6 2.0 1057.9 Fill - 1 <5 

TP-2 C1170 mm 15.9 - - -

NOies • ·- 1nd1cates no nOlable movement rs apparent at any spec1f1c depth. ··Shear movement is considered observable horizontal 
movement over a discrete plane .... TOlal movement is nOI considered until over 5 mm 1s observable (considered ·n01se· <5 mm) 

2 
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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 A~A1eo); 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 SI casing to the top and shou Id be reviewed in tandem for a comprehensive representation of the casing 
condition. Schematic 1 presents a top view of an SI casing depicting the general groove orientation. 

Ao 

Schematic 1: SI Casing Groove Orientation 

Each SI 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#S (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: 

Borehole BH21-12 from a depth range of approximately 2.5 m to 4.5 m (approximate El. 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 pe~iod, this amount of displacement is minor; however, this area should continue to be 
observed closely during future monitoring 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 discemable additional displacement and remained at roughly 5 mm total 
(within Bo-B1eo 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. 1058.9 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. 

3 
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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. 

2.3 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 

WIP WIP Tip 
VWP 

Measured Water 
Borehole 

Analysis 
Cepth 

Tip Soll 
Date Plezometrlc Pressure 

Calculated 

No. 
Section 

(m) 
Elev. Unit Elev. (m) Head (m) 

Bbar/ru* 
(m) 

June 4, 2021 1061.2 c .{:::~;,ti1t§??:>/'':;:~~t~".f!;t:' 
June 14, 2021 1061.2 0.6 <0.1 

A July 5, 2021 1061.3 0.6 <0.1 
8H21-12 15.2 1060.7 Clay (Crest) August 21, 2021 1061.2 0.6 <0.1 

October 19, 2021 1061.2 0.5 <0.1 

Novermer 22, 2021 1061.2 0.5 <0.1 

June 4, 2021 1054.5 ~:: :'i~~~·~~-.~·' ir?d!~~~ ~~i:;,;·.:·~;~~·~2 
June 14, 2021 <1054.5 <0.1 <0.1 

A July 5, 2021 <1054.5 <0.1 <0.1 
BH21-13 

(Toe) 
9.1 1054.5 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 

June 4, 2021 1061.8 . -~<·-:.---~~,).~~~~~:~~~!~:· ~ .:,.-
.~ '. ~ 

June 14, 2021 1061.8 0.1 <0.1 

81 July 5, 2021 1061.8 0.1 <0.1 
8H21-14 13.7 1061.7 Clay 

(Crest) August 21, 2021 1061.8 <0.1 <0.1 

October 19, 2021 1061.8 <0.1 <0.1 

November 22, 2021 1061.8 <0.1 <0.1 

June 4, 2021 1061.5 :1*~~~.'~ }<; .... ·.· .~L:~ 
June 14, 2021 <1061.5 <0.1 <0.1 

82 July 5, 2021 1061.5 <0.1 <0.1 
BH21-15 13.7 1061.5 Clay 

(Crest) August21, 2021 1061.6 0.1 <0.1 

October 19, 2021 <1061.5 <0.1 <0.1 

November 22, 2021 <1061.5 <0.1 <0.1 

4 
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date 

VWP VWPTip 
VWP 

Measured Water 
Analysis Tip Soil Calculated 

Borehole 
Section 

Depth 
Elev. Unit 

Date Piezometrlc Pressure 
Bbarlru* 

No. (m) 
(m) 

Elev.(m) Head (m) 

June 4, 2021 1052.9 ··:;:'.tf~!t~~:c·;::!; ·:~·:: . : :~:~::.(2~~::,(t·~f.~~~;~;·~~~ :~· 
June 14, 2021 <1052.9 <0.1 <0.1 

82 July 5. 2021 <1052.9 <0.1 <0.1 
BH21-16 11.6 1052.9 Sand 

(Toe) August 21, 2021 <10529 <0.1 <0.1 

October 19, 2021 1052.9 <0.1 <0.1 

November 22, 2021 <1052.9 <0.1 <0.1 

June 4, 2021 1045.3 ' .. ~~::.:~:;· .. ;-~~: ·;~ ~·: .~.~~\-.1~~~~~.tf~!~~·.1.~;~~·:.: 
June 14. 2021 <1045.2 <0.1 <0.1 

C1 July 5, 2021 <1045.2 <0.1 <0.1 
BH21-17 14.6 1045.2 Clay 

(Mid) August 21 , 2021 <1045.2 <0.1 <0.1 

October 19, 2021 <1045.2 <0.1 <0.1 

November 22, 2021 <1045.2 <0.1 <0.1 

Note· • Water pressure head and Bbarh'u nOI calculated during N#1 (one-week Interval); alt current (as of November 22, 2021) Bbartr u calculated 
pressures are under 0.1. 

All piezometric elevations were comparable to the previous readings and were near or below the VWPtip installation 
elevation except for Borehole BH21-12, which still exhibited a water pressure head of approximately 0.5 m. The 
resulting calculated Bbar/ru 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. 

2.4 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 observed 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 zero, it is understood backfilling of the project site is on hold until the spring; accordingly, 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. 

5 
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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. 

Photograph 2: Slope Crest Condition on November 22, 2021 

6 
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3.0 COMMENTARY 

In general, the Milestone No. N#5 six-month monitoring interval results suggest the following: 

The SI monitoring measurement results for the six-month interval are comparable to the previous three-month 
interval; accordingly, there is no immediate concern to overall slope stability. The cumulative displacement 
previously measured within Borehole BH21-12 atthe 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 calculated Bbar/ru groundWater pressure parameters are all below a value of 0.1 typically used in 
stability 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 monitoring 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 val id. 

There was no sign of immediate potential slope failure as supported ~ 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 
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 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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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. 

?0:?1-'.2-00 

Prepared by: 
Kyle Haugrud, P Eng 
Geotechnical Engineer 
Engineering Practice 

Reviewed by. 
Joseph Yonan, Ph.D , P.Eng 
Principal Consultant 
Engineering Practice 

Direct Line: 403.723.1618 
kyle.haugrud@tetratech.com 

Direct Line: 403. 723.6885 
joseph .yonan@tetratech.com 

/mh 

Attachments: Figure 1 - Instrument Installation Locations 
Appendix A - Slope Inclinometer Measurements 

PERMIT TO PRACTICE 
TETRA TECH CANADA INC. 

RM SIGNATURE: ____________ _ 

RM APEGA ID#: 74722 
------------~ 

DATE: ___ o_e_ce_m_be_r_6_20_2_1 ________ ~ 

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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[ It) TETRA TECH TECHNICAL MEMO 

To: Malcolm Dort, P Eng. LEED AP (The City of Calgary) Date: 

From: Kyle Haugrud, P Eng Memo No: 
Joseph Yonan. Ph.D, P.Eng. 

File: 

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 

ISSUED FOR USE CONFIDENTIAL 

March 9, 2022 

N#6 

704-ENG.CGE004110-01 

This technical memo summarizes the results of the instrumentation measurements (Slope Inclinometers [SI] and 
Vibrating Wire Piezometers [VWPJ) 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 proiect 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 slope stability analyses will be provided within the 
Milestone No. M#4 Final Geotechnica/ 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 slope 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 Tech1). The 
results of this regular monitoring interval as they pertain to the interim slope stability analyses 1s 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 ofThe 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-installation 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 deadline, 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 developed 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 (Dort2). 

The twelve-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 Slope Monitoring Pr0(1'am and Interim Preliminary Slope Stability Analysis. Milestone N#3: Four-Week. 
Interval - July 5, 2021, Recle11e/opment of Midfield Mobile Horne Park, Calgary, Alberta. File No. 704-ENG.CGE004110-01. dated 
August 1 O. 2021. 

2 Dort, Malcolm. Email to Kyle Haugrud. Subject· RE: Midfield- DRAFT Supplemental Scope & Fee Schee! #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 

ID 

BH21-12 

BH21-13 

BH21-14 

BH21-15 

BH21-16 

BH21-17 

TP-2• 

SI Initialize 
Date 

May26, 
2021 

April 20. 
2021 

No. N#I 
One-Week 

Date 

June 4, 
2021 

No.N#2 
Two-Week 

Date 

June 14, 
2021 

No. N#3 
Four-Week 

Date 

July 5, 
2021 

No.N#4 
Three­
Month 
Date 

No.N#5 
Six­

Month 
Date 

No.N#6 
Nine­
Month 
Date .. 

August 21, November February 
2021 22,2021 25,2022 

No. N#7 
Twelve­
Month 
Date-• 

Notes: •Borehole TP-2 was Installed under the direction of Geo-Engineering (M.S.T.) lid. on November 26. 1998. Previous displacement data 
was not available. and the instrument was re-initialized on April 20, 2021. 

**Additional monitoring lnteNal 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 MONITORING AND MEASUREMENT 

2.1 General 

The key objective of the installed instrumentation (SI and VWP) and site 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 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 SI casings measured to date (N#1 through N#6) is provided 
in Table 2. 

2 
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Table 2: Slope Inclinometer Movement Summary to Date 

SI 
Analysis 

SI Movement" 
Section I 

Borehole 
Casing 

Depth Depth Elev. Soil Shear (mm)- Total(mmr 
No. 

Diameter 
(m) (ml (m) Unit New Cumulative New Cumulative 

3.5 1072.4 Fill - - D 5 
BH21-12 A/85 mm 25.0 

19.5 1056.4 Clay - - 0 5 

BH21-13 A/85 mm 10.4 - - - - - - -
BH21-14 81185 mm 19.5 - - - - - - -
BH21-15 82185 mm 18.9 - - - - - - -
8H21-16 82 / 85 mm 11.6 - - - - - - -
BH21-17 C1170 mm 14.6 2.0 1057.9 Fill - - 0 <5 

TP-2 C1 /70mm 15.9 - - - - - - -
Notes: • '-' indicates no notable movement is apparent at any depth. 'New' indica1es dlscemable change from previous monitoring inteTVal. 

**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, 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 Ao-A1eo); however, shifts in the casing's 

orientation are typical prior to grout curing. Accordingly, 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 SI casing depicting the general groove orientation. 

Ao 

Bo 

Schematic 1: SI Casing Groove Orientation 

Each SI casing displacement plot in Appendix A displays the AD 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#S (six-month) 
interval dated November 22, 2021, the following can be distinguished related to measured displacements: 

3 
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Borehole BH21-12 previous movements from depth intervals of approximately 2.5 m to 4.5 m (El. 1073.4 m to 
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 m to 2.0 m (El. 1058.9 m to 
El. 1057.9 m) within fill materials had no new discernable displacement and remained at a total of approximately 
2 mm. The large variance of measured deflection in the Ao-A1so 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#5 to N#6. 

2.3 Vibrating Wire Piezometer Summary 

A summary of the porewater pressure response calculated from the VWP measurements to date (N#1 through N#S) 
is provided in Table 3. 

Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date 

VWP VWPTlp 
VWP 

Measured 
Analysis Tip Soll 

Borehole 
Section 

Depth Elev. Unit 
Date Piezometric 

No. (m) 
(m) 

Elev. (m) 

June 4, 2021 1061.2 

June 14, 2021 1061.2 

JulyS, 2021 1061.3 

BH21-12 
A 15.2 1060.7 Clay August 21, 2021 1061.2 

(Crest) 
October 19, 2021 1061.2 

November 22, 2021 1061.2 

February 25, 2022 1061.1 

June 4, 2021 1054.5 

June 14, 2021 <1054.5 

July 5, 2021 <1054.5 

BH21-13 
A 

9.1 1054.5 Clay August 21, 2021 <1054.5 
(Toe) 

October 19, 2021 <1054.5 

November 22, 2021 <1054.5 

February 25, 2022 <1054.5 

4 

11:_1.· i·: 

Water 
Pressure 
Head (m) 

Calculated 
Bbarlru* 

~ ~ "':'-""C" #!'~· : -~ "~,.' ·~'f 

... 1 J .... , .:':" • ' 

0.6 <0.1 

0.6 <0.1 

0.6 <0.1 

0.5 <0.1 

0.5 <0.1 

0.5 <0.1 

<0.1 <0.1 

<0.1 <0.1 

<0.1 <0.1 

<0.1 <0.1 

<0.1 <0.1 

<0.1 <0.1 
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Table 3: Vibrating Wire Piezometer Pore Pressure Summary to Date 

VWP 
Borehole 

No. 

BH21-14 

8H21-15 

BH21-16 

8H21-17 

Analysis 
Section 

81 
(Crest) 

82 
(Crest) 

82 
(Toe) 

C1 
(Mid) 

VWP Tip 
Depth 

(m) 

13.7 

13.7 

11.6 

14.6 

VWP 
Tip 

Elev. 
(m) 

Soil 
Unit 

1061.7 Clay 

1061.5 Clay 

1052.9 Sand 

1045.2 Clay 

Date 

June 4, 2021 

June 14, 2021 

July 5, 2021 

August 21, 2021 

October 19, 2021 

November 22, 2021 

February 25, 2022 

June 4, 2021 

June 14, 2021 

July 5, 2021 

August 21, 2021 

October 19, 2021 

November 22, 2021 

February 25, 2022 

June 4, 2021 

June 14, 2021 

July 5. 2021 

August 21, 2021 

October 19, 2021 

November 22, 2021 

February 25, 2022 

June 4, 2021 

June 14, 2021 

July 5, 2021 

August 21 , 2021 

October 19, 2021 

November 22, 2021 

February 25, 2022 

Measured 
Piezometric 

Elev. (m) 

1061.8 

1061.8 

1061.8 

1061.8 

1061.8 

1061.8 

1061.8 

1061.5 

<1061.5 

<1061.5 

1061.6 

<1061.5 

<1061.5 

1061.5 

1052.9 

<1052.9 

<1052.9 

<1052.9 

1052.9 

<1052.9 

<1052.9 

1045.3 

1045.2 

<10452 

<1045.2 

<1045.2 

<1045.2 

1045.3 

Water 
Pressure 
Head (m) 

0.1 

0.1 

<0.1 

0.1 

0.1 

<0.1 

<0.1 

<0.1 

0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Calculated 
Bbar/ru* 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Note: •Water pressure head and Bbarlf0 not calculated during N#1 (one-week interval); an current (as of February 25, 2022) Bbar/r0 calculated 
pressures are under O .1. 

All piezometric elevations were comparable to the previous readings and were near or below the VWPtip installation 
elevation e><ceptfor Borehole BH21-12, which remained at a water pressure head of approximately 0.5 m to 0.6 m 
The resulting calculated Bbar/ru groundwater pressure parameters were all still below a value of0.1, 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. 

5 
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2.4 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 collection of the instrumentation data on February 25, 2022, snow coverage limited effective 
visual observations at the existing ground surface. 

In general the site conditions 1nclus1ve 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 ESCB at the time of Tetra Tech's field visit 

Photograph 1: General Site Condition on February 25, 2022 

Visual observations of the general project area slope at the existing ground surface. though l1m1ted given snow 
coverage, presented no indicator of immediate potential 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 (Dort3) 

2 Dort, Malcolm Email to Kyle Haugrud Subiect 'FW Midfield Heights Geotechnical Reports· February 15. 2022 
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Photograph 2: Existing Slump Identified by The City as Viewed February 25, 2022 
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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 Tech4)- Photograph 3 is an 
excerpt from the preliminary evaluation report depicting this area of concern. 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. 

Photo 7: ,., .HJ~I ••<\ ~ ' 

(. 11rnp r''.1 

Photograph 3: Existing Slump Identified by The City as Viewed April 24, 2019 

' Tetra Tech Canada Inc 2020 Pre/1mmary Geotechmcai Evaluation and Siope Stabrlrty Assessmeflt (Rev1s10n 1 ). Redevelopment of Midfield 
Mobile Home ParA. Fom1er RCMP Property and EMS Station #4 Moncion Road NE and 16 Avenue NE. Calgary Alberta. File 
No 704-ENG CGE003639-01 dated February 7 2020 
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