@ Stantec

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 NC044 - Highway 633:02 Cattlepass East, 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 two slope inclinometers (SI17-01 and
SI17-02), one pneumatic piezometer (PN05-8), and two vibrating wire piezometers (VW17-01 and VW17-02).
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 6, 2022.

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. 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.
2.0 INTERPRETATION
21 GENERAL

The Sl plots are provided in the attachments and summarized in the following sections. The movement rates,
total cumulative movement, maximum movement rates, and incremental movements since initializing each S
are provided in Table NC044-1 and the attachments.

Plots for the piezometric levels are provided in the attachments with summaries provided in Table NC044-2
and Table NC044-3.

2.2 MONITORING RESULTS

2.21 Slope Inclinometer

SI17-01 has a movement zone at approximately 6.7 m to 10.6 m below ground surface (bgs). During the
Spring 2022 reading cycle, 2 mm of incremental movement was recorded corresponding to a current
movement rate of 2 mm/yr. The overall movement rate is about 2 mm/yr since Spring 2018.

SI17-02 has a zone of movement at approximately 11 to 12 m below ground surface (bgs). The current
reading shows less than 1 mm movement since the last reading in Spring 2021. There appears to be creep
movement at a rate of less than 1 mm/yr since Spring 2018.
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2.2.2 Piezometers

Pneumatic piezometer PN05-8 showed an increase of 0.1 m in the piezometric level since the Spring 2021
reading cycle. An overall trend of increasing pore pressure has been developing since about 2010.

The piezometric level in VW17-01 showed an increase of 0.1 m while VW17-02 showed a decrease of 0.2 m,
compared to the Spring 2021 reading cycle.

3.0 FUTURE WORK
It is recommended that all instruments be monitored again during the Spring 2023 reading cycle.
31 INSTRUMENTATION REPAIRS

PNO05-4, PNO5-5, and PN05-9 are damaged and are considered unrepairable.
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Table NC044-1: Spring 2022 Slope Inclinometer Reading Summary

Coordinates Cur.:-lztlgltive Incremental Cga:t\egi;n
(UTM 11U, NAD1983) Resultant Maximum Date of Movement Current Movement
Instrument Date (m) Rate of Current : Since Rate of .
- Movement and Previous R Since
Name Initialized Movement Status X Previous Movement .
Depth of (mmlyr) Reading Readin (mmlyr) Previous
Northing Easting Movement to y (mm) 9 y Reading
Date (mm) (mml/yr)
November 14 over 6.7m fo 101n July 6
SI117-01 24. 2017 5942550 642823 10.6(r]n erth in May 2018 Operational 2021 2 2 <1
352° direction
4 over 9.9 mto .
November ) 5in May . July 6,
SI117-02 24, 2017 5942513 642807 13.% m de;_)th in 2018 Operational 2021 <1 <1 <1
0° direction
Note:
(1) Updated May 6, 2022, with approximate accuracy of £ 3 m.
Table NC044-2: Spring 2022 Pneumatic Piezometer Reading Summary
Coordinates Previous
(UTM 11U, NAD1983) Maximum P"i’(':;isr:“;‘t’gc Piezometric Change in
(m) . . Ground X . N Elevation Water Level
Instrument Date Tip Elevation El . Piezometric Elevation N . .
. @ evation Current Status . (Spring 2021) Since Previous
Name Initialized (m aMSL) Elevation (m aMSL) X
Northi Easti (m aMSL) (m aMSL) (Groundwater (m aMSL) Reading
orthing asting Level) (Groundwater (m bgs)
Level)
May 3, Non- 741.8
PNO05-4 2005 - 733.7 744.6 Operational Oct. 2011 Damaged Damaged Damaged
May 3, Non- 738.7
PNO05-5 2005 - 729.4 739.2 Operational June 2017 Damaged Damaged Damaged
May 3, ) 739.5 739.1 739.0
PNO5-8 2005 5942531 642813 729.4 739.4 Operational Sept. 2019 (0.3 m bgs) (0.4 m bgs) 0.1
May 3, Non- 737.9
PNO05-9 2005 - 984.9 737.0 Operational May 2015 Damaged Damaged Damaged
ote:
(1) Updated May 6, 2022, with approximate accuracy of + 3 m.
(2) aMSL = Above Mean Sea Level
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Table NC044-3: Spring 2022 Vibrating Wire Piezometer Reading Summary

North Central Region, Edson, Site NC044 - Highway 633:02 Cattlepass East, Spring 2022 Instrumentation Monitoring Report

Coordinates (" Previous .
Measured . . Change in
(UTM 11U, NAD1983) . Maximum Piezometric Plezomt_etrlc Water Level
(m) Tip Ground p : - Elevation f
Instrument Date . . Current Piezometric Elevation ¥ Since
i Elevation Elevation N (Spring 2021) R
Number Initialized (m aMSL) @ (m aMSL) Status Elevation (m aMSL) (m aMSL) Previous
Northing Easting (m aMSL) (Groundwater Reading
(Groundwater
Level) Level) (m bgs)
VW17-01 Nov. 24, ) 738.9 738.0 737.9
(100D1700257) | 2017 5942550 | 642823 729.0 741 Operational | 118 2018 (3.0 m bgs) (3.1 m bgs) 0.1
VW17-02 Nov. 24, . 736.6 736.0 736.2
(100D1701604) | 2017 5942513 | 642807 7217 737 Operational | got 24 2019 | (1.0 m bgs) (0.8 m bgs) 02
Note:
(1) Updated May 6, 2022, with approximate accuracy of £ 3 m.
(2) aMSL = Above Mean Sea Level
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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.

2022-06-12
ID# 139079

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

leslie.cho@stantec.com

Attachment: Figure 1 - Site Plan
SI17-01 Slope Inclinometer Plots
SI17-02 Slope Inclinometer Plots
Piezometer Depth vs Time Plot
Piezometer Elevation vs. Time Plot

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

carrie.murray@stantec.com

PERMIT TO PRACTICE
STANTEC CONSULTING LTD.

> -
Signature (== 77 — ID#T4389
Date 13-June-2022

PERMIT NUMBER: P 0258

The Association of Professional
Engineers and Geoscientists of Alberta

\\Cd1001-c200\workgroup\1233\active\123315222\05_report_deliviNC044\Section_C\2022 NC44 Spring Report


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

642720 642750 642780 642810 642840 642870 642900 642930 642960 642990 643020

mmm_-
mm’r{banﬂ- s

"} @Em@ﬂ@ %
2018

Erosion/channel\ _ _Patched! &

5942520643020

59426742690

X [ Map cracking,
S105 ; \ = 1 up]to}15|mmjwides

(Sheared 'S195-2]
BLI70] (Sheared[off)}

(5]mm|wide;
(S105-8] 10[mm[diff{(2013);

m@ (Sheared|off),
PN05-8

NE-29-053-06 W5

/89{BH7:02)
PN05:9

(Sheared

594246842990

3 Energy/d |ss|pat|on
(Classk1) fﬂ?@})

642630 642660 642690 642720 642750 642780 642810 642840 642870 642900 642930

0 10 20 30 Project Locafion 123315222
] " Hwy 633 Prepared by MK on 2019-07-30
metres Parkland County, Alberta Quality Review by XL on 2019-07-30

Approved by LC on 2019-07-

nne .
T;OWN $’ Borehole Location
OF ONOWAY —— Previous Observation 1:1,500 (At original document size of 8.5x11)

Notes Client/Project

WéBamu?Lake T 2019 Observation 1. Coordinate System: NAD 1983 UTM Zone 11N Alberta Transportation
2. Base features: Geogratis, @D epartiment of Natural Resources Canada, itori
TOWNOF [ X — Fence Alrighis reserved. Geohazard Moniforing Program
o STONY . 3.Imagery: Esii, DigitalGlobe, Geokye, Earfhstar Geographics, CNES/Airbus DS, NC44 Cattle Pass East
(’ ﬂ Quarter Section USDA., USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS Figure No.
v PLAIN User Community (2017).

TOWN OF TOWN 'ﬁﬂe.
o Vauey  OFTHORSELT @ Stantec site Plan

Disclaimer: Stantec assumes no responsibilty for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the dato.

Page 01 of 01




Deflection (mm)

-50 -25 0 25 50
T T

o|_Ground Surface wor 0

20 12

4 a

6 |6

Depth ]
(m)

8L 1|8
101 1110
121 112
14| 14
16 ! ! 16

-50 -25 25 50

Cumulative Deflection
Direction A

Stantec Consulting Ltd - Edmonton

LEGEND
Initial 24 Nov 2017
6 Dec 2017
.. 8May2018*
~ . 6Sep2018*
7 May 2019
w24 Sep 2019*
5 & 20 May 2020
&y o) 23 Sep 2020

44 6Jul2021*
=& 6May2022*

Ref. Elevation m

Deflection (mm)

-12.5 -6.25 0 6.25 12,5
T T
o|_Ground Surface 0
20 2
41 14
6L 16
Depth ]
(m)

8L 18
101 1110
121 112
141 114
16 ! ! 16
-12.5 -6.25 0 6.25 12.5

Incremental Deflection
Direction A

HWY 633:02 Cattlepass East (NC044), Inclinometer SI17-01
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.
V:\1233\ACTIVE\123315222\03_DATA\FIELDAINSTRUMENTATION\NCO044\SI\SI17-01\NC044SI17-01.GTL



Deflection (mm)

-12.5 -6.25 6.25 12,5
T T
o|_Ground Surface 0
20 2
41 14
6L 16
Depth ]
(m)

8L 18
101 1110
121 112
141 114
16 ! ! 16
-12.5 -6.25 6.25 12.5

Cumulative Deflection

Direction B

Stantec Consulting Ltd - Edmonton

LEGEND

Initial

24 Nov 2017
6 Dec 2017
8 May 2018*
6 Sep 2018*
7 May 2019*
24 Sep 2019*

20 May 2020*

23 Sep 2020*
6 Jul 2021
6 May 2022*

Ref. Elevation m

Deflection (mm)

-12.5 -6.25 0 6.25 12,5
T T
o|_Ground Surface 0
20 2
41 14
6L 16
Depth ]
(m)

8L 18
101 1110
121 112
141 114
16 ! ! 16
-12.5 -6.25 0 6.25 12.5

Incremental Deflection
Direction B

HWY 633:02 Cattlepass East (NC044), Inclinometer SI17-01

Alberta Transportation

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

V:\1233\ACTIVE\123315222\03_DATA\FIELDAINSTRUMENTATION\NC044\SI\SI17-01\NC044S117-01.GTL



Stantec Consulting Ltd - Edmonton

Deflection (mm) Deflection (mm)
-50 -2‘5 0 2‘5 50 LEGEND -12.5 -6.‘25 0 6.?5 12.5
Initial 24 Nov 2017
o|_Ground Surface /E 0 nita ov o|_Ground Surface 0
6 Dec 2017
.| 8May2018*
& <o 6Sep2018*
2 -2 7 May 2019* 2 -2
% 24 Sep 2019*
55 20 May 2020*
4L +44 (o 23 Sep2020* 4L -4
44 6Jul2021*
m @ 6 May2022*
6L 16 6L 16
Depth ] Depth ]
(m) (m)
8L 118 8L 118
101 1110 101 1110
121 112 121 112
141 14 141 14
Ref. Elevation m
skew = 352deg
16 ! ! 16 16 ! ! 16
-50 -25 25 50 -12.5 -6.25 0 6.25 12.5
Cumulative Deflection Incremental Deflection
Direction X Direction X

HWY 633:02 Cattlepass East (NC044), Inclinometer SI17-01
Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.
V:\1233\ACTIVE\123315222\03_DATA\FIELDAINSTRUMENTATION\NCO044\SI\SI17-01\NC044SI17-01.GTL



Displ.

(mm)

1Jan 2018

1 Jan 2019

Stantec Consulting Ltd - Edmonton

1 Jan 2020 1 Jan 2021

1 Jan 2022

241

22

201

181

16

14|

12

10

6.7/10.6 m

Displacements shown are in the A Direction

1Jan 2018

1 Jan 2019

1 Jan 2020 1 Jan 2021

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-01

Alberta Transportation

1 Jan 2022

24

22

20

18

16

14

12

10



Displ.

(mm)

1

24

22

20

18

16

14

12

10

1

Jan 2018 1 Jan 2019

Stantec Consulting Ltd - Edmonton

1 Jan 2020 1 Jan 2021

1 Jan 2022

Displacements shown are in the B Direction

Jan 2018 1 Jan 2019

1 Jan 2020 1 Jan 2021

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-01

Alberta Transportation

1 Jan 2022

24

22

20

18

16

14

12

10



Displ.

(mm)

1Jan 2018

24

22

20

18

16

14

12

10

1Jan 2018

1 Jan 2019

Stantec Consulting Ltd - Edmonton

1 Jan 2020 1 Jan 2021

1 Jan 2022

6.7/10.6 m

Displacements shown are in the X Direction

(skew = 352 degrees)

1 Jan 2019

1 Jan 2020 1 Jan 2021

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-01

Alberta Transportation

1 Jan 2022

24

22

20

18

16

14

12

10



Deflection (mm)

-30 15 0 15 30
T
0| GROUND SURFACE 0
2| CLAY FILL 12
4| 4
CLAY
6. 6
8 8
Depth
(m) 40| T 10
12| 112
CLAY TILL J
14| I114
16| 116
18] 18
20| 120
CLAY SHALE
-30 15 0 15 30

Cumulative Deflection
Direction A

Stantec Consulting Ltd - Edmonton

LEGEND
Initial 24 Nov 2017
6 Dec 2017
4+ 8May2018*
& o 68Sep2018*
7 May 2019*
w24 Sep2019*
> 20 May 2020*
oy 23 Sep 2020*

44 6Jul2021*
5w 6May2022*

Ref. Elevation m

Depth
(m)

Deflection (mm)

-10 -5 0 10
T
0!_GROUND SURFACE 0
2| CLAY FILL 2
4L _14
CLAY
6 _|6
8L {8
100 T’IO
121 {12
CLAY TILL J
141 114
161 {16
181 {18
201 {20
CLAYSHALF
-10 -5 0 10

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-02

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

Alberta Transportation

\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELDA\INSTRUMENTATION\NC044\S\S117-02\NC044S117-02.GTL

Incremental Deflection
Direction A



Deflection (mm)

10 5 0 5 10
T T
0l GROUND SURFACE,.)/ 0
2| CLAY FILL 12
4 4
CLAY
6 e
8l 8
Depth
(m) 4ol T10
12| 112
CLAY TILL J
141 1114
16| 16
18] 18
20 20
CLAY SHALE |
10 5 0 5 10

Cumulative Deflection
Direction B

LEGEND
Initial 24 Nov 2017
6 Dec 2017
4+ 8May2018*
& o 68Sep2018*
7 May 2019*
w24 Sep2019*
> 20 May 2020*
oy 23 Sep 2020*

44 6Jul2021*
5w 6May2022*

Ref. Elevation m

Stantec Consulting Ltd - Edmonton

Deflection (mm)

10 5 0 10
T
0| GROUND SURFACE 0
2| CLAY FILL 12
4| 4
CLAY
6. 6
8 8
Depth
(m) 40| T10
12| 112
CLAY TILL J
141 1114
16| 116
18] 118
20| 120
CLAY SHALE
10 5 0 10

Incremental Deflection
Direction B

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-02

Alberta Transportation

Sets marked * include zero shift and/or rotation corrections.
\\CD1001-C200\WORKGROUP\1233\ACTIVE\123315222\03_DATA\FIELD\INSTRUMENTATION\NC044\SI\S117-02\NC044SI17-02.GTL



1 Jan 2018
6

1 Jan 2019

Stantec Consulting Ltd - Edmonton

1 Jan 2020 1 Jan 2021

1 Jan 2022

Displ.
(mm)

-1 |

9.9/13.9m

Displacements shown are in the A Direction

1Jan 2018

1 Jan 2019

1 Jan 2020 1 Jan 2021

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-02

Alberta Transportation

1 Jan 2022



Stantec Consulting Ltd - Edmonton

61 Jan 2018 1 Jan 2019 1 Jan 2020 1 Jan 2021 1 Jan 2022

Displacements shown are in the B Direction

50
— = 99139m
41
3L
Displ.
(mm)
20

0[%/E/m w

-1 | | | | |

1Jan 2018 1 Jan 2019 1 Jan 2020 1 Jan 2021 1 Jan 2022

HWY 633:02 Cattlepass East (NC044), Inclinometer S117-02

Alberta Transportation



SPRING 2022 PIEZOMETER DATA 123315222
NC044: HWY 633:02, Cattlepass East
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NC044: HWY 633:02, Cattlepass East
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