Memo

To: Amy Driessen From: Leslie Cho and Xiteng Liu
Transportation and Economic Corridors Stantec Consulting Ltd.
File: 123315222 Date: June 18, 2024

Reference: North Central Region, Edson, Site NC001 - Highway 43:16 Whitecourt East Hill Spring
2024 Instrumentation Monitoring Report

1.0 OBSERVATIONS
11 FIELD PROGRAM AND INSTRUMENTATION STATUS

The Spring 2024 reading cycle consisted of instrument readings of five slope inclinometers (SI5, SI31, SI06-1,
S106-2, and S114-02), three pneumatic piezometers (PN01-2A, PN14-04A and PN14-04B), and ten
standpipes (SP06-1, SP06-2, SP06-3, SP06-5, SP06-6, SP06-7, SP06-8, SP14-02A, SP14-04 Shallow, and
SP14-04 Deep). Figure 1 attached provides a schematic of the site. The instruments were read by Andres
Padros, Technician and Olawale Odusi, Geotechnical Technologist on May 15, 2024.

The slope inclinometers (SI) were measured using an RST MEMS digital inclinometer probe with 0.5 m
increments and handheld PC. Readings were taken based on cable markings in relation to the top of S
casing. The pneumatic piezometers (PN) were read with an RST Instruments C-109 Pneumatic readout box.
Standpipe piezometers (SP) were read with a Heron Instruments water tape.

SI12 was found blocked at 0.5 m below the top of casing during the Fall 2019 reading cycle. SI06-3 was
found blocked at 12.5 m below top of casing during consecutive readings in 2021 and 2022 and was removed
from future instrumentation monitoring cycles. S106-4 was found blocked in 2019 at about 4.0 m below top of
casing and was found blocked again in 2023. The Spring 2024 monitoring cycle confirmed S106-4 to be
blocked and will be removed from future instrumentation monitoring cycles.

PN14-03A, PN14-03B, and PN14-03C were all found damaged in the Spring 2024 cycle. The tips of the
pneumatic piezometers were missing, rendering them unreadable.

GPS coordinates of all instruments were obtained using a Garmin eTrex 22x handheld GPS unit.
2.0 INSTRUMENTATION READINGS
2.1 GENERAL

The slope inclinometer plots are attached and summarized in the following sections. Resultant plots in the X
Direction (i.e., slope dip direction) along with rates of movement are provided for slope inclinometers where
movement was observed. Where there was no skew between the slope direction and the ‘A+’ direction, the
time-displacement plots for the A-direction are provided. Table NC001-1 summarizes the slope inclinometer
readings for the Spring 2024 reading cycle. Pneumatic and standpipe piezometer results are summarized in
Table NC001-2 and Table NC001-3, respectively and in the following sections with resulting plots attached.
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2.2 ZONES OF MOVEMENT

No new zones of movement were observed.

2.3 MONITORING RESULTS
2.3.1 Slope Inclinometers

SI5 recorded a total cumulative movement of 15 mm, with a current movement rate of 3 mm/yr. The abrupt
movement recorded between Fall 2015 and Spring 2016 is likely associated with the change of Sl probe
rather than actual movement.

SI31 is showing creep movement of less than 1 mm/year since 1997 at a shear zone between approximately
2.8 m and 4.8 m. The Spring 2024 readings showed less than 1 mm of incremental movement corresponding
to a movement rate of less than 1 mm/year.

S106-1 has a distinct movement zone at about 3 m depth with 68 mm of cumulative movement. During the
Spring 2024 reading cycle the rate of movement increased by about 1 mm/yr to a total of 3 mm/yr.

S106-2 is showing creep at a rate of movement of about 1 mm/yr since installation in the shear zone from 13.8
m to 15.3 m. A sudden spike recorded in Spring 2016 is likely a reading error.

S114-02 has an average rate of movement of about 5 mm/yr since initiation to Spring 2019 at a depth of about
1.2 m to 4.8 m. The rate of movement began increasing in Fall 2019 to a movement rate of about 24 mm/yr
during the Fall 2020 reading cycle. The current movement rate is 3 mm/yr with 3 mm of incremental
movement observed since the Spring 2023 monitoring cycle.

2.3.2 Piezometers

Generally, the PNs showed marginal changes in water level since the Spring 2023 reading cycle. The water
level in PNO1-2A, PN14-04A and PN14-04B changed by approximately 0.2 m, <-0.1 m and < 0.1 m,
respectively.

SP06-6, SP14-02A and SP14-04(shallow) were dry during the Spring 2024 reading cycle. The water level in
SP06-7 was 19.9 m below ground surface (bgs) during the Spring 2023 reading cycle and was found to rise to
16.6 m bgs in the current reading cycle. Water level in SP06-2, SP06-3, SP06-5, SP06-8 and SP14-04(deep)
showed little to no change when compared with the data obtained during the Spring 2023 reading cycle.
SPO06-1 recorded a 0.6 m increase in water level corresponding to a depth of 3.2 m bgs. Most of the
standpipes have little changes since about 2006.

Table NC001-2 and Table NC001-3 summarize the pneumatic and standpipe piezometer readings for the
current reading cycle.
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3.0 RECOMMENDATIONS

3.1 FUTURE WORK

It is recommended that all instruments be read during the Spring 2025 reading cycle.
3.2 INSTRUMENTATION REPAIRS

In Spring 2017, SP06-4 and SP14-01 were found blocked at shallow depths of less than 0.5 m below top of
casing. An attempt to remove these obstructions can be carried out upon approval from Transportation and
Economic Corridors (TEC).

S112 was found damaged near ground surface during the Spring 2021 reading cycle. Stantec recommends
repairing SI12 to continue monitoring the slope movement.

S106-3 was found blocked at 12.5 m below the top of casing during the Spring 2021 reading cycle. This
installation can be replaced upon approval by TEC.

The metal connection tips of PN14-03A, PN14-03B, and PN14-03C were sheared at their connections and
are currently unreadable.
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Table NC001-1: Spring 2024 Slope Inclinometer Reading Summary

North Central Region, Edson, Site NC001 - Highway 43:16 Whitecourt East Hill Spring 2024 Instrumentation Monitoring Report

Coordinates ® Change in
(UTM 11U, NAD1983) Total Cumulative : Incremental Rate of
Maximum Movement
(m) Resultant Movement Date of ; Current Rate Movement
Instrument Date and Depth of Rate of Current Previous Since of Movement Since
Name Initialized Northin Eastin Movement to Date M(?T\]/r?]?]?)m Status Reading ;r:;/é?:s (mml/yr) Previous
9 9 (mm) y (mm)g Reading
(mml/yr)
June 14, 15 over4.7/mto5.7m 22 . May 11,
SIS 1996 5999354 | 586326 | "o thin 23° direction | (May 2016) | CPerational 2023 3 3 10
SI10 June 18, ) ) 39 over 1.1m to 10.1m 30 Non Sept. 25, Found blocked in Spring 2020 at 11.5 m below
1993 depth in 350° direction (Nov 2014) Operational 2019 top of casing
2 over 2.8mto 5.8m 5
. depth in 140° direction (Oct 2014)
Repaired Non September
SI12 Mar 13, 5999327 586391 ) p Damaged near surface during Spring 2021
2006 Operational 23, 2020
2 over 17.8mto 22.3m 9
depth in 140° direction (Oct 2013)
Sept 26, 27 over 2.8m to 4.8m 14 . May 11,
SI31 1995 5999497 585898 depth in 0° direction (May 2016) Operational 2023 <1 <1 <1
Mar 21, 68 over 1.3m to 3.8m 59 . May 11,
S106-1 2006 5999287 586403 depth in 0° direction (Sept 2011) Operational 2023 3 3 1
. Mar 22, 5 over 0.3 mto 2.3m 6 . May 11, Negligible Movement
SI106-2 2006 5999191 586406 depth in 352° direction (Oct 2008) Operational 2023 (less than 1 mm /yr movement)
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Coordinates Total Cumulative Incremental ng?ggfin
(UTM 11U, NAD1983) Maximum Movement
Instrument Date (m) Resultant Movement Rate of Current Date of Since Current Rate Mov_ement
L and Depth of Previous B of Movement Since
Name Initialized Movement Status : Previous ;
Movement to Date (mmAyr) Reading Readin (mml/yr) Previous
Northing Easting (mm) y (mm)g Reading
(mm/yr)
Mar 22, 5over 13.8 mto 15.3m 7 . May 11,
SI106-2 2006 5999191 | 586406 | ‘yonth in 3520 direction | (Sept. 2017) | OPerational 2023 1 1 1
88 over 10.8m to
. Mar 19, : o 72 Non- September .
S106-3 2006 5999237 586502 13.3md<i:|r<;;é:ir:)|nn 351 (July 2021) Operational 23, 2020 Blocked at 12.5 m. Possibly sheared off.
: Mar 21, 65 over 0.8m to 3.3m 39 Non- Sept. 6, Blocked 4.0 m below top of casing Spring 2019
Sl06-4 2006 5999311 | 586457 | 4enth in 357° direction | (Sept 2011) | Operational 2018 and 2023
60 overl.2mto4.2m 34 . May 11,
S114-02 Apr1,2014 | 5999308 586463 depth in 359° direction | (April 2014) Operational 2023 3 3 1
Note:
(1) Updated May 15, 2024, with approximate accuracy of + 3 m.
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Table NC001-2: Spring 2024 Pneumatic Piezometer Reading Summary

North Central Region, Edson, Site NC001 - Highway 43:16 Whitecourt East Hill Spring 2024 Instrumentation Monitoring Report

(1) Updated May 15, 2024, with approximate accuracy of + 3 m.

Coordinates ® Ground Maximum Measured Change in
Instrument Date (UTM 11U, NAD1983) ) Tip Elevation Current Piezometric Piezometric Piezometric Level
Lo Elevation ) . h
Name Initialized (m) m) (m) Status Level Elevation Since Previous
Northing Easting (m bgs) (m) Reading (m)

PNO1-2A May 23, . 8.8 712.4

(23177) 2001 5999234 586400 720.3 711.3 Operational (May 2019) (9.6 m bgs) 0.2
PN14-03A Mar 23, Non- 1.6 . .

(35716) 2014 716.4 Operational (May 2019) Found damaged in Spring 2024
PN14-03B Mar 23, 5999247 586481 Non- 2.7 . .

(35715) 2014 721.0 713.4 Operational (May 2019) Found damaged in Spring 2024
PN14-03C Mar 23, Non- 5.3 . .

(35714) 2014 707.3 Operational (Aug 2014) Found damaged in Spring 2024
PN14-04A 1 nprq 2014 713.7 Operational 2.0 721.3 <-0.1

(35086) (May 2019) (2.5 m bgs)
PN14-04B 5999200 586420 723.7 _ 12 722.0

(35088) Apr 1, 2014 717.6 Operational (May 2019) (1.8 m bgs) <0.1

Note:
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Table NC001-3: Spring 2024 Standpipe Piezometer Reading Summary

North Central Region, Edson, Site NC001 - Highway 43:16 Whitecourt East Hill Spring 2024 Instrumentation Monitoring Report

Coordinates ®

Previous Water

(1) Updated May 15, 2024, with approximate accuracy of + 3 m.

Measured .
Instrument - (UTM 11U, NAD1983) Bottom Depth Maximum Water Water Level Le"?' Change in
Date Initialized (m) (mbgs), Current Status (Elevation), Water Level
name Northin Eastin (Elevation) vevel (mbgs) (E(Irg\?a?tng’n) Spring 2023 m)
g g (mbgs)
) 9.5 ; 3.2 (May 2024) 3.2 3.8
SP06-1 March 15, 2006 5999348 586410 (694.2 m) Operational (700.4 m) (699.9 m) 0.6
. 15.7 : 4.3 (Sept. 2019) 5.4 5.4
SP06-2 March 15, 2006 5999302 586407 (694.6 m) Operational (704.9 m) (704.9 m) No change
. 15.2 ; 9.1 (Sept. 2018) 9.2 9.2 .
SP06-3 March 15, 2006 5999288 586429 (699.2 m) Operational (705.2 m) (705.2 m) <-0.1
SP06-4 Sept 27, 1996 - - Unknown Ope,\:gtri];mal 16.6 (Mar 2006) Blocked at 0.5 m below casing since Spring 2017
. 20.6 ! 15.6 (May 2006) 16.0 16.0
SP06-5 Sept 27, 1996 5999267 586423 (698.8 m) Operational (703.4 m) (703.4 m) <0.1
SP06-6 Sept 27, 1996 5999242 586453 (7020%9@ Operational 20.5 (Oct 2007) Dry Dry No Change
. 20.8 ; 16.6 (Mar 2006) 16.6 19.9
SP06-7 March 15, 2006 5999221 586390 (700.6 m) Operational (704.8 m) (7015 m) 3.3
. 21.8 . 11.5 (Mar 2006) 20.2 20.3
SP06-8 March 15, 2006 5999193 586434 (702.8 m) Operational (704.4 m) (704.3 m) 0.1
SP14-01 Mar 23, 2014 - - (egglg m) Ope’\llfggg)nal 1.4 (Sept 2015) Blocked at 0.2 m below casing since Spring 2017
SP14-02A Apr 1, 2014 5999305 | 586464 (70222 m) Operational 5.3 (May 2018) Dry Dry No Change
SP14-04 2.0 ; 1.7 (Sept 2015)
(Shallow) Apr 1, 2014 5999203 586418 (721.7 m) Operational Dry Dry No Change
SP14-04 10.0 m . 3.4 (May 2022) 35 3.4 }
(Deep) Apr 1, 2014 5999203 586418 (713.7 m) Operational (720.2 m) (720.4 m) 0.2
Note:
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4.0 CLOSING

We trust this instrumentation report meets your requirements. If you have any questions, please do not
hesitate to contact the undersigned.

Stantec Consulting Ltd.

[}

ID# 139079

Leslie Cho M.Eng., P.Eng. Xiteng Liu M.Sc., P.Eng., PMP
Senior Associate, Geotechnical Engineer Senior Principal, Geotechnical Engineer
Phone: 780-917-7403 Phone: 780-917-7247
leslie.cho@stantec.com xiteng.liu@stantec.com
Attachment: Figure 1 - Site Plan
SI5 Slope Inclinometer Plots
SI31 Slope Inclinometer Plots
SI06-1 Slope Inclinometer Plots S'r I\ENBTHE‘::TCL?J:IE'I%EE%
SI06-2 Slope Inclinometer Plots T ’
SI14-02 Slope Inclinometer Plots Signature Gl
Pneumatic Piezometer Depth vs Time Plot 2024-06-18
Pneumatic Piezometer Elevation vs. Time Plot Date
Standpipe Piezometer Depth vs Time Plot PERMIT NUMBER: P 0258
Standpipe Piezometer Elevation vs. Time Plot The Association of Professional
PN14-03A, PN14-03B, PN14-03C Photo of Damage Engineers and Geoscientists of Alberta
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