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To: Amy Driessen From: Leslie Cho and Carrie Murray
Alberta Transportation Stantec Consulting Ltd.
File: 123315222 Date: June 12, 2022

Reference: North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring
2022 Instrumentation Monitoring Report

1.0 OBSERVATIONS
1.1 FIELD PROGRAM AND INSTRUMENTATION STATUS

The Spring 2022 reading cycle consisted of instrument readings of eight slope inclinometers (S110-5, SI10-6,
SI10-7, SI10-8, SI10-9, S118-03, SI18-04, and SI118-05), three pneumatic piezometers (PN10-5, PN10-7 and
PN10-8), seven standpipes (SP05-1, SP05-2, SP05-4, SP10-8, SP20-1, SP20-2, and SP20-3), and four
vibrating wire piezometers (VW18-02, VW18-03, VW18-04, and VW18-05). Figure 1 attached provides a
schematic of the site. The instruments were read by Mahendran Senthooran, M.Eng., EIT and Akintola
Fakinlede, M.Sc., Engineering Technologist on May 5, 2022.

The slope inclinometers (Sl) 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 Si
casing. The pneumatic piezometers (PN) were read with an RST Instruments C-109 Pneumatic Readout.
Standpipe piezometers (SP) were read with a Heron Instruments water tape. The vibrating wire piezometers
(VW) were read with an RST VW2106 readout box.

GPS coordinates of all instruments were obtained using a Garmin eTrex 10 handheld GPS unit.

PN10-6 was observed to be damaged during the Spring 2022 instrumentation cycle.

Slide remediation was completed in December 2020 and consisted of installing six finger drains along the
highway backslope. The finger drains were connected to an interceptor drain along the south ditch. Three
standpipes (SP20-1, SP20-2, and SP20-3) were installed as part of construction to monitor groundwater
levels along the roadway. The interceptor drain was inspected during Spring 2022 monitoring cycle. Water
level observed to be at the invert level of the drainpipe and slight water flow observed at the interceptor pipe
daylight location.

2.0 INTERPRETATION

21 GENERAL

Sl plots are provided in the attachments and summarized in the following sections. Resultant plots in the x-
direction (i.e., slope dip direction) along with movement rates, total cumulative movement, maximum
movement rates, and incremental movements are provided in Table NC037-1.

The groundwater levels from piezometer readings are plotted in the attachments and summarized in Tables
NC037-2, NC037-3, and NC037-4.
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2.2 ZONES OF MOVEMENT
No new zones of movement were observed in any of the operational slope inclinometers.
2.3 MONITORING RESULTS

2.3.1 Slope Inclinometers

SI10-5 shows a zone of movement from about 8.8 m to 12.3 m depth. The movement zone appears to be
creeping at an overall rate of less than 1 mm/yr since berm construction in 2011. The current movement rate
is 10 mm/yr; however, the cumulative movement decreased by 8 mm to 33 mm.

SI110-6 has a movement zone between 6.9 m and 7.9 m depth and appears to be creeping at a rate of less
than 1 mm/yr since berm construction in 2011. An increase to 3 mm/yr rate of movement was observed
during Fall 2017. Since then, the rate has returned to less than 1 mm/yr.

SI110-7 shows movement between 1.2 m to 4.7 m and is moving at an average rate of 2 mm/yr since berm
construction in 2011. Spring 2022 reading cycle resulting in a current rate of movement of 1 mm/yr and a
cumulative movement of 120 mm.

The absolute position plot for SI10-7 suggests there is disturbance of about 40 mm in the soil surrounding the
inclinometer casing between 6 m to 15 m depth. This disturbance may be causing the erratic movement
observed in the incremental and cumulative movement plots.

SI10-8 has two zones of movement at approximately 2.5 m and 8.0 m depth. The deeper movement zone has
recorded less than 1 mm of movement since 2016 while the upper zone has cumulative movement up to 3
mm. The current movement rate in the upper zone is less than 1 mm/yr and appears to be creeping.

Note that during the work transfer to Stantec in 2016, a slight depth discrepancy was observed in SI10-8 due
to different units of measurement used during data collection. To present more accurate information, data
prior to 2016 was excluded from the Sl plots and the cumulative movement since initialization included on
Table NC37-1.

SI10-9 has two zones of movement at approximately 4.6 m to 6.1 m and 7.6 m to 9.6 m depth. The upper
movement zone shows creep movement since 2011 with movement rates of less than 1 mm/yr. Negligible
movement was observed in the lower movement zone since initialization.

SI18-04 has a potential movement zone between 2 m and 4 m. The current rate of movement is less than 1
mm/yr with total cumulative movement of about 2 mm since 2018.

No discernable movement was observed in SI118-03 and Si118-05.
2.3.2 Piezometers

Most of the PNs have remain consistent since Spring 2011 showing very little to no change (<0.1 m) in
groundwater level.

SP05-01 shows an increase in water level by approximately 0.6 m since the Spring 2021 reading cycle.

\\Cd1001-c200\workgroup\1233\active\123315222\05_report_deliviNC037\Section_C\2022 NC37 Spring Report



June 12, 2022

Amy Driessen
Page 3 of 9

Reference: North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring
Report

SP05-2 shows a decrease in water level by approximately 0.2 m since the Spring 2021 reading cycle. This SP
has historically experienced variability on the order of £5 m in water level since 2011.

SP05-4 shows an increase in water level by 0.5 m.

SP10-8 is dry and has not changed from the previous reading cycle.

The water level was at 1.5 m bgs in SP20-1 and at 2.0 m in SP20-2 while SP20-3 remained dry.

The VWPs showed little (0.1 m) to no change in piezometric level since the previous reading cycle.
3.0 RECOMMENDATIONS

31 FUTURE WORK

It is recommended that all instruments be read during the Spring 2023 reading cycle.

3.2 INSTRUMENTATION REPAIRS
PN10-6 was observed to be damaged during the Spring 2022 reading cycle.
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Table NC037-1: Spring 2022 Slope Inclinometer Reading Summary

North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring Report

Coordinates Incremental Change in
(UTM 11U, NAD1983) Total Cumulative . Rate of
Maximum Movement Current
(m) Resultant Date of . Movement
Instrument Date Rate of Current . Since Rate of .
e r Movement and Previous R Since
Name Initialized Depth of M t Movement Status Readi Previous Movement Previ
Northing Easting epth of Mlovemen (mmlyr) eading Reading (mmlyr) revious
to Date (mm) (mm) Reading
(mmlyr)
5 over 7.4m to 9.9m 11 in June
SI10-4 Jan. 16, ; ; depth in the 0° 2017 Non - June 12, Knocked over in Fall 2017
2010 directi Operational 2017
irection
Jan. 16 33over88mlo | 450 sept
SI10-5 n 5999425 583333 12.3 m depth in 355° : Operational | July 5, 2021 -8 -10 -12
2010 e 2011
direction
Jan. 16 11 over 6.9mto 7.9 6 in Seot
SI10-6 A 5999420 583294 m depth in 343° pt. Operational | July 5, 2021 <1 <1 <1
2010 S 2011
direction
Jan. 16, 120 over 1.2m to 728 in Oct.
SI110-7 2010 5999468 583291 4.7m depth in 345° 2011 during | Operational | July 5, 2021 9 1 <1
direction construction
4 over 1.9 mto 3.3
m depth in 42° . .
direction since 2016 | 2N Aprl <1 <1 <1
2018
and
0 mm prior to 2016
SI10-8 Jazr(‘)'1106’ 5999469 583662 Operational | July 5, 2021
<1over7.3mto 8.4
m depth in 42° 1in Sept.
direction since 2016 2016 <1 <1 <1
and
2 mm prior to 2016
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Jan. 16, 8 over4.6 mto 6.1m 2 in Sept. . September Negligible Movement
SI10-9 2010 5999477 583665 depth in 26° direction 2011 Operational | = “54 5020 (less than 1 mm/yr)
Coordinates (" Incremental Change in
) otal Cumulative . ate o
(UTM 11U, NAD1983) Total C lati Rate of
Maximum Movement Current
(m) Resultant Date of . Movement
Instrument Date Rate of Current : Since Rate of .
i Movement and Previous R Since
Name Initialized Depth of M t Movement Status Readi Previous Movement Previ
Northing Easting epth of Mlovemen (mmlyr) eading Reading (mmlyr) revious
to Date (mm) (mm) Reading
(mmlyr)
Jan. 16, 1 over 7.6m to 9.6m 4 in May .
SI10-9 2010 5999477 583665 depth in 26° direction 2018 Operational | July 5, 2021 <1 <1 <1
66 over 1.2m to .
Mar 28, ] o 98 in June Non - September .
S118-01 2018 - - 2.2m dgpth in 340 2018 Operational 25 2019 Sheared off @ 2.5 m in Fall 2019
direction
SI118-03 M26161288, 5999460 583601 No Discernable Movement Operational | July 5, 2021 No Discernable Movement
Mar 28 2over22mto4.2
S118-04 2018 5999453 583541 m depth in 0° Operational | July 5, 2021 <1 <1 <1
direction
SI118-05 M;51288‘ 5999487 583594 No Discernable Movement Zone Operational | July 5, 2021 No Discernable Movement
Note:
(1) Updated May 5, 2022, with approximate accuracy of £ 3 m.
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Table NC037-2: Spring 2022 Pneumatic Piezometer Reading Summary

North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring Report

Coordinates ("

Measured

Previous

(UTM 11U, Tip Grour_md I!IIaximun] Piezometric Piezometric . Chang_e in
Instrument Date . Elevation Current Piezometric . . Piezometric Level
N e NAD1983) Elevation N Elevation (m) Elevation (m) . .
ame Initialized (m) Status Elevation Since Previous
(m) (mbgs) (aMSL) ® (m bgs) (Groundwater (Groundwater Reading (m)
Northing | Easting Level) Level)
PN10-4 Jan. 16, Non- 719.2 .
(33010) 2010 - - 708.8 719.3 operational Sept. 2010 Damaged in Fall 2017
PN10-5 Jan. 16, . 719.4 708.6 708.6
(32890) 2010 5999425 | 583333 708.6 719.8 Operational Jan 2010 (11.3 m bgs) (11.3 m bgs) No Change
PN10-6 Jan. 16 Non- 7121 711.8
i 5999420 | 583294 711.8 719.9 A Oct 2012 & - | -
(32889) 2010 operational May 2016 (8.1 m bgs)
PN10-7 Jan. 16, ) 702.2 702.0 702.0
(32891) 2010 5999468 | 583291 701.8 7071 Operational May 2016 (5.1 m bgs) (5.1 m bgs) No Change
PN10-8 Jan. 16, ) 713.6 710.1 710.2
(32892) 2010 5999469 | 583662 710.4 713.6 Operational June 2017 (3.6 m bgs) (3.5 m bgs) -<0.1
Note:
(1) Updated May 5, 2022, with approximate accuracy of + 3 m.
(2) aMSL = Above Mean Sea Level
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Table NC037-3: Spring 2022 Standpipe Piezometer Summary

North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring Report

Coordinates () Measured Water Previous Water Change in
(UTM 11U, NAD1983) Maximum . Level Elevation Groundwater
- Ground Current Level Elevation (m) .
Instrument Name | Date Initialized (m) Elevation (m) Status Groundwater (Groundwater (m) Level Since
Elevation (m) Level) (Groundwater Previous Reading
Northing Easting Level) (m)
SP05-1 May 9, 2005 | 5999398 583378 720.6 Operational o, " Zlf'ggs) o . Klggs) 0.5
SP05-2 May 19,2005 | 5999430 583370 719.1 Operational M?ySéﬁ 5 © : ?f'ggs) o ! 12'893) 02
SP05-4 May 9, 2005 | 5999482 583369 706.8 Operational MZ%%L G ] (ﬁ'ggs) " 7 ?T?'ggs) 0.5
. 704.44
SP10-8 Jan. 16, 2012 5999469 583662 713.6 Operational Oct 2014 Dry Dry No change
SP20-1 December4, | 5999419 583492 ; Operational ; - - 0.1
2020 (1.5 m bgs) (1.6 m bgs) ’
December 4, . - Increased from
SP20-2 2020 5999429 583590 - Operational - (2.0 m bgs) Dry dry
SP20-3 Decgmber4. | 5999439 583676 ; Operational ; Dry Dry No change
Note:
(1) Updated May 5, 2022, with approximate accuracy of + 3 m.
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Table NC037-4: Spring 2022 Vibrating Wire Piezometer Summary

North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring Report

Coordinates (" Measured Previous Change in
(UTM 11U, NAD1983) . Maximum Piezometric Piezometric . geIr
Ground Tip . . N N Piezometric
Instrument Date (m) . . Piezometric Elevation Elevation N
™ Elevation Elevation Current Status Level Since
Name Initialized Level (m) (m) .
Northin Eastin (m) (m) (mbgs) (Piezometric (Piezometric Previous
9 9 Reading (m)
Level) Level)
Mar. 28, Non — 1.1 .
VW18-01 2018 - - - 714.7 Operational Sept. 2018 Found sheared off in Fall 2019.
VW18-02 Mar. 28, 5999415 583539 718.4 715.4 O ional 10 7168 7169 0.1
- 2018 : : perational | \tarch 2018 | (1.6 m bgs) (1.5 m bgs) -0
vwig0oz | Mar28, | 59909460 583601 715.9 711.9 Operational 3.7 Dry Dry No change
2018 ’ : May 2018
vwigos | Mar28, | 5999453 583541 716.6 712.0 Operational 4.1 Dry Dry No change
2018 ’ : May 2020
Mar. 28, . 7.5 702.3 Decreased to
VW18-05 2018 5999487 583594 709.8 702.2 Operational Sept. 2018 Dry (7.5 m bgs) dry
Note:
(1) Updated May 5, 2022, with approximate accuracy of + 3 m.
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Reference: North Central Region, Edson, Site NC037 - Highway 32:10 South of Whitecourt, Spring 2022 Instrumentation Monitoring

Report

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.

2022-06-12
ID# 139079

Leslie Cho M.Eng., P.Eng.
Associate, Geotechnical Engineer
Phone: 780-917-7403

Carrie Murray M.Eng., P.Eng.
Principal, Senior Geotechnical Engineer
Phone: 780-917-7403

leslie.cho@stantec.com carrie.murray@stantec.com

Attachment: Figure 1 — Proposed Remediation Plan
S110-5 Slope Inclinometer Plots
S110-6 Slope Inclinometer Plots
SI10-7 Slope Inclinometer Plots
S110-8 Slope Inclinometer Plots
S110-9 Slope Inclinometer Plots
S118-03 Slope Inclinometer Plots Date 13-June-2022

PERMIT TO PRACTICE

STANTEC CONSULTING LTD.
Signature 4 é_:;,.'/zf.,,_ — ID# 74389

S118-04 Slope Inclinometer Plots

S118-05 Slope Inclinometer Plots

Pneumatic Piezometer Elevation vs. Time Plot
Pneumatic Piezometer Depth vs Time Plot
Standpipe Piezometer Elevation vs. Time Plot
Standpipe Piezometer Depth vs Time Plot
Vibrating Wire Piezometer Depth vs Time Plot
NC037 Spring 2022 Damaged Instruments Photo

PERMIT NUMBER: P 0258
The Association of Professional
Engineers and Geoscientists of Alberta
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1 Jan 2011 1Jan 2013 1 Jan 2015 1 Jan 2017 1 Jan 2019 1 Jan 2021 1 Jan 2023
T T T T T T T
Displacements shown are in the X Direction
(skew = 355 degrees)
G = 8.8/123m
| | | | | | |
1 Jan 2011 1 Jan 2013 1 Jan 2015 1 Jan 2017 1 Jan 2019 1 Jan 2021 1 Jan 2023

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-5

Alberta Transportation

60

50

40

30

20

10

-10



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
_-11 %5 -6‘2.5 LEGEND _;5? -2‘5 fo 1
Initial 16 Jan 2010
ol 16 Jan 2010 ol o
. 10Feb2010
10 &« 19 May 2010 10 11
16 Sep 2010
20 s 25May 2011 20 |2
5 » 27 Sep2011
3 .. 160ct2011 3L 3
B— = 28Jun2012
4L o & 27 Sep 2012 4b 4
— . 21May2013
S5+ 3 Oct 2013 S5+ 1°
Depth . 4Jun2014 Depth
(m) 6 . 250ct2014 (m) 6 1°
- 16 Sep 2015 - ;
& 27 May 2016
8l B— = 21Sep2016 sl ]8
12 Jun 2017
9l 4+ 9May 2018 9l 19
&« 1Sep2018
101 w5 25Sep2019 10 410
55 21May 2020
- o o) 24 Sep 2020 1L 11
G 5 Jul 2021
12 s = 5May 2022 121 12
13 | (1) | 13 13 | 13
-125 -62.5 0 62.5 125 Ref. Elevation 719.852 -50 -25 0 25 50
Cumulative Deflection Incremental Deflection
Direction A Direction A

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6
Alberta Transportation

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-6\NC037S110-6.GTL



Deflection (mm)

-125 -62.5 62.5 125
A0 \ ‘ 1-1
oL _{0
1L 1
20 |2
3L 3
41 14
50 _15

Depth

(m) 6| |6
4 7
8L ]8
9L _19
1001 _{10
"ML 41
121 {12
13 ! ! 13
-125 -62.5 62.5 125

Cumulative Deflection
Direction B

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6

Stantec Consulting Ltd - Edmonton

Deflection (mm)

LEGEND 12;5 -1?.5 12‘.5 f51
Initial 16 Jan 2010
16 Jan 2010 ol 1o
. 10Feb2010
&« 19 May 2010 10 11
16 Sep 2010
w5 25May 2011 2. 12
5 27 Sep2011
44 16 0ct2011 3L 43
s = 28Jun2012
o & 27 Sep 2012 4b 4
. 21May2013
3 0ct 2013 S5+ 1°
.. 4Jun2014 Depth
. 250ct2014 (m) 6 1°
16 Sep 2015 a .
~ o 27May2016
s = 21Sep2016 8l ] 8
12 Jun 2017
. . 9May2018 9l o
&« 1Sep2018
w5 25Sep2019 10 10
5 & 21May2020
o 24Sep2020 11 11
PR 5 Jul 2021
s = 5May 2022 121 12
13 | | 13
25 125 125 25

Ref. Elevation 719.852

Alberta Transportation

Incremental Deflection
Direction B

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-6\NC037S110-6.GTL



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
:11 %5 -6‘2.5 LEGEND _;5? -2‘5 fo 1
Initial 16 Jan 2010
ol 16 Jan 2010 ol 1o
.. 10Feb2010
10 &« 19 May 2010 10 11
16 Sep 2010
20 w25 May 2011 2 ]2
b 27 Sep2011
3 .. 160ct2011 3L 3
m @  28Jun 2012
4L o & 27 Sep 2012 4b 4
— - 21May2013
S5+ 3 Oct 2013 S5+ 1°
Depth . 4Jun2014 Depth
(m) 6 . 250ct2014 (m) 6 1°
= 16 Sep 2015 = ;
(o) 27 May 2016
8l m— @ 21Sep2016 8l ]8
12 Jun 2017
9l 4+ 9May 2018 9l 19
&« 1Sep2018
10| % 25Sep 2019 10 110
b & 21May 2020
- o o) 24 Sep 2020 1L 11
< 5 Jul 2021
121 s = 5May 2022 121 ~12
13 ! ! 13 skew = 343 degrees 13 ! 13
-125 62.5 0 62.5 125 Ref. Elevation 719,852 -50 25 0 25 50
Cumulative Deflection Incremental Deflection
Direction X Direction X

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6
Alberta Transportation

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-6\NC037S110-6.GTL



12

10

Displ.

(mm)

4

-6

1 Jan 2011

1Jan 2013

Stantec Consulting Ltd - Edmonton

1Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

6.9/7.9m

Displacements shown are in the A Direction

1 Jan 2011

1Jan 2013

1Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6

Alberta Transportation

1 Jan 2021

1 Jan 2023

12

10

-4

-6



Displ.

(mm)

12

10

-6

1 Jan 2011

1Jan 2013

Stantec Consulting Ltd - Edmonton

1Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

0o

6.9/7.9m

Displacements shown are in the B Direction

1 Jan 2011

1Jan 2013

1Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6

Alberta Transportation

1 Jan 2021

1 Jan 2023

12

10

-4

-6



12

10

Displ.

(mm)

4

-6

1 Jan 2011

1Jan 2013

Stantec Consulting Ltd - Edmonton

1Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

T T T T T T T
Displacements shown are in the X Direction
(skew = 343 degrees)
| | | | | | |
1 Jan 2011 1 Jan 2013 1 Jan 2015 1 Jan 2017 1 Jan 2019 1 Jan 2021 1 Jan 2023

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-6

Alberta Transportation

12

10

-4

-6



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
-200 -1?0 LEGEND -200 -1?0 0 1?0 200
Initial 16 Jan 2010
oL 16 Jan 2010 oL 1o
L+ 10Feb2010
&« 19 May 2010
2| Berm 16 Sep 2010 2| Berm 1»2
25 May 2011 |
Native b 27 Sep 2011 Native
41 (5 16 Oct 2011 4 }4
E@ 28Jun2012*
= = 21May2013
6- . 30ct2013 61 e
Depth 4 Jun 2014 Depth
(m) o~ . 250ct2014 (m)
8L 8L 8
. .. 13 May 2015
27 May 2016*
- 21Sep2016*
101 10 101 10
B—m 12Jun2017*
8 Sep 2017*
26 Apr 2018*
12 12 P 12 4112
7 Sep 2018*
b 25Sep2019*
14| L4 & 21 May2020 14| |14
44 24 Sep2020*
&m 5Jul2021*
Ref. Elevation 70
16| 16 ©C—= %O'U'ay%gm 16| 116
| | | |
-200 -100 0 100 200 -200 -100 100 200
Cumulative Deflection Incremental Deflection
Direction A Direction A

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-7\NC037S110-7.GTL



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
-200 -1?0 1?0 200 LEGEND -200 -1?0 0 1?0 200
Initial 16 Jan 2010
oL 1o 16 Jan 2010 oL 1o
L+ 10Feb2010
&« 19 May 2010
2| Berm 1»2 16 Sep 2010 2| Berm 1»2
| 25 May 2011 |
Native b 27 Sep 2011 Native
41 }4 (5 16 Oct 2011 41 }4
E@ 28Jun2012*
= = 21May2013
6l 46 30ct2013 6| 16
Depth 4 Jun 2014 Depth
(m) o~ . 250ct2014 (m)
8L 8 8L 8
. .. 13 May 2015
27 May 2016*
- 21Sep2016*
101 10 101 10
B—m 12Jun2017*
8 Sep 2017*
26 Apr 2018*
12 4112 P 12 4112
7 Sep 2018*
b 25Sep2019*
14| L4 & 21 May2020 14| |14
44 24 Sep2020*
&m 5Jul2021*
Ref. Elevation 70
16| J16 = %O'U'ay%gm 16| _16
| | | |
-200 -100 0 100 200 -200 -100 100 200
Cumulative Deflection Incremental Deflection
Direction B Direction B

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-7\NC037S110-7.GTL



Deflection (mm)

Stantec Consulting Ltd - Edmonton

-200 -1?0 ? 100 200 | CoenD
Initial 16 Jan 2010
ol 16 Jan 2010
. 10Feb2010
&« 19 May 2010
2L Berm 16 Sep 2010
25 May 2011
Native o . 27Sep2011
4l ) 16 0ct 2011
B = 28Jun2012*
o= 21 May 2013
6 w .. 30ct2013
Depth 4 Jun 2014
(m) o . 250ct2014
8- .. 13May2015
27 May 2016*
& 21Sep2016*
101~ 5= 12Jun2017*
8 Sep 2017*
1l . 26Apr2018*
7 Sep 2018*
55 25Sep2019*
1l o 21 May 2020*
44 24 Sep 2020
B = 5Jul 2021
ol Rel. Elovalo 10212
skew = 325deg
| |
-200 -100 0 100 200

Cumulative Deflection

Direction X

Depth
(m)

Deflection (mm)

-200 -100 0 100 200
T T
oL 10
2L Berm 1»2
Native ‘
41 }4
61 16
8L 18
101 110
121 112
141 114
16 116
| |
-200 -100 100 200

Sets marked * include zero shift and/or rotation corrections.

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7
Alberta Transportation

Incremental Deflection

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-7\NC037S110-7.GTL

Direction X



Stantec Consulting Ltd - Edmonton

Position (mm) Position (mm)
-1000 -590 0 500 | 1000 | csenD -1000 -5?0 0 500 1000
16 Jan 2010
ol o 16 Jan 2010 ol 1o
L. 10Feb2010
&« 19 May 2010
2| Berm 12 16 Sep 2010 2l Berm P
25 May 2011
Native b 27 Sep 2011 Native
4 144 & o 160ct2011 4, 4
m = 28Jun2012*
o = 21May2013
6 46 30ct2013 6. 6
Depth 4 Jun 2014 Depth
(m) & . 250ct2014 (m)
8- 48 13May2015 8- -8
27 May 2016*
(o) 21Sep2016*
101~ 110 m— = 12Jun2017* 101~ 110
8 Sep 2017~
10| I 26 Apr 2018* 10l 112
7 Sep 2018*
b+ 25Sep2019*
14| L4 & 21 May2020° 14| |14
44 24 Sep2020*
m =  5Jul2021*
Lo et Eeap s
| |
-1000 -500 0 500 1000 -1000 -500 0 500 1000
Absolute Position Absolute Position
Direction A Direction B

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-7\NC037S110-7.GTL



Displ.

(mm)

200

1 Jan 2011

1 Jan 2013

Stantec Consulting Ltd - Edmonton

1 Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

180

160 |

140

120

100

80

60

40

201

00

1.2/47m

Displacements shown are in the A Direction

1 Jan 2011

1 Jan 2013

1 Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7

Alberta Transportation

1 Jan 2021

1 Jan 2023

200

180

160

1140

1120

100

80

60

40

_{20



Displ.

(mm)

200 1 Jan 2011 1 Jan 2013

Stantec Consulting Ltd - Edmonton

1 Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

180

160 |

140

120

100 |-

80

60|

40

201

Displacements shown are in the B Direction

1 Jan 2011 1 Jan 2013

1 Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7

Alberta Transportation

&

1 Jan 2021

1 Jan 2023

200

180

160

1140

1120

100

80

60

40

_{20



Displ.

(mm)

200

1 Jan 2011

1 Jan 2013

Stantec Consulting Ltd - Edmonton

1 Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

180

160 |

140

120

100

80

60

40

201

00

1.2/47m

Displacements shown are in the X Direction

(skew = 325 degrees)

1 Jan 2011

1 Jan 2013

1 Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-7

Alberta Transportation

1 Jan 2021

1 Jan 2023

200

180

160

1140

1120

100

80

60

40

_{20



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
_125 -1?.5 0 1%.5 25_1 LEGEND :42.5 -6.‘25 0 6.?5 12.5
Initial 27 May 2016
ol 4o 21 Sep 2016* 0 0
L. 12Jun2017*
s -1 . . 8Sep2017* 1 1
26 Apr 2018*
2 42 9May2018" 2 2
5 7Sep2018*
3 -3 (5o 8May 2019 3+ 3
4 4 258Sep2019*
4| 14 P 4| 4
s = 21 May 2020*
24 Sep 2020*
5. 15 B F P 5. 5
Depth w—=  5Jul2021 Depth
— e 5 May 2022 m 6l 6
7L 47 7L 7
8L s 8L 8
9L 19 9L 9
101 10 101 10
1ML 11 1L 1
121 112 Ref. Elevation 713.607 m 121 12
13 | | 13 13 | | 13
-25 -12.5 0 12.5 25 125 -6.25 0 6.25 12.5
Cumulative Deflection Incremental Deflection
Direction A Direction A

HWY32:10 South of Whitecourt (NC037), Inclinometer SI110-8
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-8\NC037S110-8.GTL



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
_125 -1?.5 0 1%.5 25_1 LEGEND :42.5 -6.‘25 0 6.?5 12.5
Initial 27 May 2016
ol 4o 21 Sep 2016* 0 0
L. 12Jun2017*
s -1 . . 8Sep2017* 1 1
26 Apr 2018*
2 42 9May2018" 2 2
5 7Sep2018*
3 -3 (5o 8May 2019 3+ 3
4 4 258Sep2019*
4| 14 P 4| 4
s = 21 May 2020*
24 Sep 2020*
5. 15 B F P 5. 5
Depth w—=  5Jul2021 Depth
— e 5 May 2022 m 6l 6
7L 47 7L 7
8L s 8L 8
9L 19 9L 9
101 10 101 10
1ML 11 1L 1
121 112 Ref. Elevation 713.607 m 121 12
13 | | 13 13 | | 13
-25 -12.5 0 12.5 25 125 -6.25 0 6.25 12.5
Cumulative Deflection Incremental Deflection
Direction B Direction B

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-8
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-8\NC037S110-8.GTL



Deflection (mm)

_125 -1‘2.5 0 12‘.5 25_1
oL -0
1L 1
20 42
3L 43
41 14
5 5

Depth

(m) 6 16
7L 47
8L 18
9L 49
100 _{10
1ML 411
121 B 412
13 \ gﬁ ! 13
-25 -12.5 0 12.5 25

Cumulative Deflection
Direction X

Stantec Consulting Ltd - Edmonton

LEGEND

Initial

Ref. Elevation 713.607 m

27 May 2016
21 Sep 2016*
12 Jun 2017*
8 Sep 2017*
26 Apr 2018*
9 May 2018*
7 Sep 2018*
8 May 2019*
25 Sep 2019*
21 May 2020*
24 Sep 2020*
5 Jul 2021*

5 May 2022*

skew = 42deg

Deflection (mm)

:12.5 -6.25 0 6.25 12.5
\ \

oL 0

1L 1

20 2

3L 3

41 4

50 5

Depth

(m) 6 6
4 7

8L 8

9L 9
100 10

1ML 11
121 12
13 ! ! 13

-12.5 -6.25 0 6.25 12.5

Incremental Deflection
Direction X

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-8
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.
\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELD\INSTRUMENTATION\NC037\SI DATA\SI10-8\NC037SI10-8.GTL



Displ.

(mm)

1Jul 2016
100

1Jul 2017

Stantec Consulting Ltd - Edmonton

1Jul 2018 1Jul 2019 1 Jul 2020
T T

1 Jul 2021

1 Jul 2022
T

-1

1.9/3.3m

7.3/8.4 m

Displacements shown are in the A Direction

1 Jul

1
2016

1Jul 2017

1 1
1Jul 2018 1Jul 2019 1 Jul 2020

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-8

Alberta Transportation

1 Jul 2021

1
1 Jul 2022

10



Displ.

(mm)

1 Jul
10"

1Jul 2017

Stantec Consulting Ltd - Edmonton

1 Jul 2021

-1

2016
T

0o

1.9/3.3m

< < 1.3/84m

1Jul 2018 1Jul 2019 1 Jul 2020
T T

Displacements shown are in the B Direction

1 Jul 2022
T

1 Jul

1
2016

1Jul 2017

1 1
1Jul 2018 1Jul 2019 1 Jul 2020

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-8

Alberta Transportation

1 Jul 2021

1
1 Jul 2022

10



Displ.

(mm)

1Jul 2016
100

1Jul 2017

Stantec Consulting Ltd - Edmonton

1Jul 2018 1Jul 2019 1 Jul 2020 1 Jul 2021
T T

1 Jul 2022
T

-1

1.9/3.3m

7.3/8.4 m

Displacements shown are in the X Direction

(skew = 42 degrees)

1 Jul

1
2016

1Jul 2017

1 1
1Jul 2018 1Jul 2019 1 Jul 2020 1 Jul 2021

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-8

Alberta Transportation

1
1 Jul 2022

10



Deflection (mm)

Cumulative Deflection
Direction A

-75 75
1L 11
oL 10
1L 1
20 12
3L 13
41 14

Depth

(m) 50 5
61 6
7L 7
8L 8
9L 9
100 110
11 | | 11
-75 -37.5 0 37.5 75

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Stantec Consulting Ltd - Edmonton

Deflection (mm)

LEGEND 25 -1?.5 12‘.5 25
Initial 16 Jan 2010 AL I -1
16 Jan 2010 )
. 10Feb2010 ol 1o
&« 19 May 2010
16 Sep 2010 nl 1
w . 25May 2011
5 & 27 Sep2011 o 1,
oy 28Jun2012
B— = 21May 2013
. 30ct2013 3 -3
3 Jun 2014
.. 250ct2014 4+ -4
o~ 13May 2015 Depth
27 May 2016 (m) 50 5
o 21Sep2016
5= 8Sep2017 6 6
o= 26Apr2018
9 May 2018 al 7
&« 8May2019
25 Sep 2019 sl 8
s s 21May 2020
b5 24Sep2020 ol .
o 5Jul 2021
44 5May2022
Ref. Elevation 712.366m 101 110
1 | | 11
25 125 0 12.5 25

Alberta Transportation

Incremental Deflection
Direction A

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-9\NC037S110-9.GTL



Deflection (mm)

-40 -20 40
T

1L 11
oL 10
1L 1
20 12
3L 13
41 14

Depth

(m) 50 5
61 6
7L 7
8L 8
9L 9
100 110
11 | | 11
-40 -20 0 20 40

Cumulative Deflection
Direction B

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Stantec Consulting Ltd - Edmonton

Deflection (mm)
-12.5 0 12.5

25

LEGEND 25
Initial 16 Jan 2010 AL
16 Jan 2010
.. 10Feb2010 ol
&« 19 May 2010
16 Sep 2010 n
% s 25May 2011
b 27 Sep 2011 )
(o 28Jun 2012
w21 May 2013
~ - 30ct2013 3
3 Jun 2014
.. 250ct2014 4
. 13 May 2015 Depth
27 May 2016 (m) 5]
(o 21Sep2016
B—® 8 Sep2017 6
26 Apr 2018
9 May 2018 70
&« 8May2019
25 Sep 2019 sl
w5 21May 2020
b & 24 Sep2020 ol
(o) 5Jul 2021
44 5May2022
Ref. Elevation 712.366m 101
11
25

Alberta Transportation

-12.5 0 12.5

Incremental Deflection
Direction B

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-9\NC037S110-9.GTL
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25



Deflection (mm)

Cumulative Deflection
Direction X

-75 75
1L 11
oL 10
1L 1
20 12
3L 13
41 14

Depth

(m) 50 5
61 6
7L 7
8L 8
9L 9
100 110
11 | | 11
-75 -37.5 0 37.5 75

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Stantec Consulting Ltd - Edmonton

LEGEND
Initial 16 Jan 2010
16 Jan 2010
4+ + 10Feb 2010
&« 19 May 2010
16 Sep 2010
% s 25May 2011
b5 27 Sep 2011
¢ 28Jun 2012
® = 21May2013
= 30ct2013
3Jun 2014
&+ o 250ct2014
. 13 May 2015 Depth
27 May 2016 (m)
o 218Sep2016
B—® 8 Sep2017
o = 26 Apr2018
9 May 2018
&« 8May2019
25 Sep 2019
< s 21 May 2020
b 24 Sep2020
o 5Jul2021
4—4q 5May2022
Ref. Elevation 712.366m
skew = 26deg

Alberta Transportation

Deflection (mm)

-25 -12.5 125 25

-1 | 1 | -1
oL | _{0
1L 1

20 {2
3L 3
41 _14
50 5
6 6
7L 7
8L 8
9L 9
100 _{10
11 ! ! 11
-25 -12.5 0 125 25

Incremental Deflection
Direction X

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDINSTRUMENTATION\NCO037\SI DATA\SI10-9\NC037S110-9.GTL



1"

10

Displ.

(mm)

-2

1 Jan 2011 1Jan 2013

Stantec Consulting Ltd - Edmonton

1Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

< < 1.6/9.6m

Displacements shown are in the A Direction

1 Jan 2011 1Jan 2013

1Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Alberta Transportation

1 Jan 2021

1 Jan 2023

1"

10

-2



Displ.

(mm)

1"

1 Jan 2011

1Jan 2013

Stantec Consulting Ltd - Edmonton

1Jan 2015 1Jan 2017 1Jan 2019

1 Jan 2021

1 Jan 2023

101

-2

0o

N

4.6/6.1 m

7.6/9.6 m

Displacements shown are in the B Direction

1 Jan 2011

1Jan 2013

1Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Alberta Transportation

1 Jan 2021

1 Jan 2023

1"

10

-2



1"

10

Displ.

(mm)

-2

Stantec Consulting Ltd - Edmonton

1 Jan 2011 1Jan 2013 1 Jan 2015 1 Jan 2017 1 Jan 2019 1 Jan 2021 1 Jan 2023
T T T T T T T
Displacements shown are in the X Direction
(skew = 26 degrees)
-~ < T7.6/96m

1 Jan 2011

1Jan 2013

1Jan 2015 1Jan 2017 1Jan 2019

HWY32:10 South of Whitecourt (NC037), Inclinometer SI10-9

Alberta Transportation

1 Jan 2021

1 Jan 2023

1"

10

-2



Deflection (mm)

-100 -50 0 50 1001
T T
0 0
1 SAND and GRAVEL 11
2. CLAY 2
3L 13
41 14
50 15
Depth
(m) 6| 16
SAND and GRAVEL
7 A7
8L 18
9L 19
10 10
11 11
SANDSTONE
12 | | 12
-100 -50 0 50 100

Cumulative Deflection

Direction A

Stantec Consulting Ltd - Edmonton

LEGEND
Initial 28 Mar 2018
4+ 9May2018*
&+ 15Jun 2018
7 Sep 2018
% s 8May 2019
b 25S8ep2019
oy 21 May 2020
4q 24Sep2020
® = 5Jul2021
1 Jun 2022

Depth
(m)

Ref. Elevation m

NCO037, Inclinometer S118-03

Deflection (mm)

'125 -12.5 0 12.5 251
T T
0 0
1. SAND and GRAVEL 1
2| CLAY 12
3L 13
41 14
50 15
61 16
SAND and GRAVEL
7L 17
8L 18
9L 19
101 110
11 11
SANDSTONE
12 | | 12
-25 -12.5 12.5 25

Sets marked * include zero shift and/or rotation corrections.

Incremental Deflection
Direction A

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDA\INSTRUMENTATION\NCO037\S| DATA\SI18-03\NC037S118-03.GTL



Deflection (mm)

150 -25 0 25 501
T T
0 0
1 SAND and GRAVEL 11
2. CLAY 2
3L 13
41 14
50 15
Depth
(m) 6| 16
SAND and GRAVEL
7 A7
8L 18
9L 19
10 10
11 11
SANDSTONE
12 | | 12
-50 -25 25 50

Cumulative Deflection

Direction B

Stantec Consulting Ltd - Edmonton

LEGEND

Initial 28 Mar 2018

4+ 9May2018*

&+ 15Jun 2018
7 Sep 2018
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