
The City of Winnipeg Appendices 
RFP No. 869-2015   
 
Template Version: SrC120150806 - Consulting Services RFP 

 

APPENDIX C – FEBRUARY 2015 MONITORING REPORT



February 25, 2015 File No.  0015 008 00 

 

Mr. Kendall Thiessen, P.Eng. 

Riverbank Management Engineer 

City of Winnipeg, Planning, Property and Development Department 

Waterways Section 

15 – 30 Fort Street 

Winnipeg, MB  R3C 4X5 

 

RE Lyndale Drive –Ave. Taché to Gauvin St. 

2014 Riverbank Monitoring Results  

Please find enclosed monitoring results for instrumentation installed along riverbank and retaining wall 

along Lyndale Drive from Avenue Taché to Gauvin Street.  The instrumentation was installed in 2013 as 

part of a riverbank stabilization project from Monck Avenue to Avenue Taché to evaluate the riverbank 

condition for possible future stabilization works along the stretch of riverbank upstream of the 2013 

stabilized zone.  Monitoring instrumentation included slope inclinometer casings (SI’s) and vibrating-wire 

piezometers (VW’s) along the lower, mid and upper bank areas at three cross-sections within the upstream 

stretch of bank.  Additional instrumentation was installed within the 2013 stabilized zone to monitor 

movements during construction.  Results of monitoring in the 2013 stabilized zone were reported separately 

in our letter dated February 4, 2015 and will not be repeated herein.  

The test hole locations and types of instrumentation installed are shown on the attached site plan (Figure 1) 

as well as in cross-section in Figures 02, 03 and 04.  Figure 1 also shows the limits and types of retaining 

walls present, including a timber pile wall constructed in 1976 that extends upstream of the 2013 stabilized 

zone, ending near the intersection of Lyndale Drive and Gauvin Street.  Evidence of lower to mid bank 

movements is apparent at various locations along this stretch of bank, based on visual site inspections and 

aerial photo review.   The current letter summarizes monitoring results to date, while a final monitoring 

report will be submitted in December 2015 at the conclusion of the 2-year monitoring period.  The results 

of instrumentation monitoring are attached along with test hole logs.   

A total of seven slope inclinometers and four vibrating wire piezometers were installed along three cross-

sections (XS-B to XS-D) as follows: 

 SI-3 and SI-4 in the mid and lower bank in TH’s 13-03 and 13-04 along XS-B 

 SI-5, SI-6 and SI-7 in the upper, mid and lower bank in TH’s 13-05, 13-06 and 13-07 along XS-C 

 VW 5A/5B in the clay and till units in the upper bank in TH’s 13-05 along XS-C 

 VW 7A/7B in the clay and till units in the lower bank in TH’s 13-05 along XS-C 

 SI-8 and SI-9 in the mid and lower bank TH’s 13-08 and 13-09 along XS-D 

The upper-bank test hole (TH13-05) was drilled within the boulevard just upslope of the existing timber 

pile retaining wall, while mid-bank test holes were drilled just downslope of the wall and lower-bank test 

holes were drilled along the shoreline at the time of drilling.  All drilling and instrumentation installation 

was completed between October 15
th
 and 16

th
, 2013.  Baseline readings on inclinometers were taken in late 

October with up to four to five subsequent monitoring events (pre and post 2014 spring flood, pre and post 

2014 fall drawdown).  Vibrating-wire piezometer monitoring was also completed during each monitoring 

event.   



The groundwater monitoring results to date are attached for piezometers VW-5A/5B and VW-7A/7B 

located in the upper and lower bank areas, respectively.  Vibrating wire piezometers installed in the 

lacustrine clay maintained relatively constant piezometric levels ranging from about Elev. 226.0 m to 

226.8 m in the upper bank (VW-5A) or from about Elev. 224 m. to 225.3 m in the lower bank (VW-7A).  

These levels ranged from about 2 to 4 m above river level in the upper bank, and from about 1 to 2 m above 

river level in the lower bank with the exception of flood stages when they are lower than the river level.   

Piezometric levels in the till ranged from about Elev. 223.2 m to 224.7 m in the upper bank (VW-5B) and 

from about Elev. 221.5 m to 223.7 in the lower bank (VW-7B).  Levels at the top of bank (VW-5B) were 

typically about 0.8 m to 1.2 m above the river level.  At the lower bank area (VW-7B), levels tended to 

more closely match the river level.  The exception to both of these observations is during flood events when 

river levels are higher than piezometric levels in the till.   

All clay and till piezometers showed higher levels following the spring and summer flooding and lower 

levels during the winter months.  Critical groundwater conditions typically occur during the fall and winter 

months where the groundwater levels in the bank exceeded the river elevation by up to 1.5 m (till) and 4 m 

(lacustrine clay). 

Slope inclinometer cumulative displacement profiles as well as displacement rate plots are attached for  

all seven SI’s.  The most recent cumulative displacement profile is also shown in the stratigraphic cross-

section to aid in visualization of slope movements.   

Cross Section B:  About 20 mm of horizontal displacement was observed at the lower bank area in SI-4 

and at about 1.7 m above till contact (Elev.217.0 m) between October 2013 and December 2014.  In the 

mid-bank area, about 2 to 3 mm of horizontal displacement was observed in SI-3 over the same time period 

about 1.2 m above the till contact (Elev. 216.8 m).  The 20 mm of horizontal displacement observed within 

the upper 0.5 m of SI-3 is believed to be from environmental effects and not slope movement. Both SI-3 

and SI-4 cumulative movement profiles are indicative of shear displacement within the clay just above the 

till contact.  Visual observations and a review of aerial photography indicate active instabilities of the mid-

bank area where SI-3 is situated are substantiated by the monitoring results.  The relative displacements at 

SI-4 indicate retrogression of movements towards the retaining wall are occurring although these 

movements are not likely associated with a well defined failure surface at this time; they may be more 

indicative of creep movements. 

Cross Section C:  About 14 mm of horizontal displacement was observed at the lower bank area in SI-7 

and at about 3.2 m above the till contact (Elev. 217.3 m) between October 2013 and December 2014.  From 

August to December 2014, about 3 mm of horizontal displacement also occurred in SI-7 at Elev. 217.5 

(0.3 m above till).   In the mid-bank area, about 2 mm of horizontal displacement was observed in SI-6 

between October 2013 and December 2014 at about Elev. 218 m (about 0.2 m above till).  The 20 mm of 

horizontal displacement observed within the upper 0.5 m of SI-6 is believed to be from environmental 

effects and not slope movement.  The upper bank inclinometer (SI-5) showed negligible displacement 

below about Elev. 227 m (approx. 3 m below existing ground downslope of wall), but about 4 to 5 mm of 

horizontal displacement occurring gradually (i.e. tilting) above this point. 
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SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00
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SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00
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SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA
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SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00
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Client City of Winnipeg

Slope Inclinometer No. SI-6

216

218

220

222

224

226

228

230

-5 0 5 10 15 20 25

E
le

v
a

ti
o

n
 (

m
) 

Cumulative Displacement (mm) 

A-Direction 

Baseline 23-Oct-13

05-Nov-13

24-Dec-13

25-Mar-14

12-Aug-14

04-Dec-14

#N/A

#N/A

#N/A

#N/A

#N/A

216

218

220

222

224

226

228

230

-5 0 5 10 15 20 25

E
le

v
a

ti
o

n
 (

m
) 

Cumulative Displacement (mm) 

B-Direction 

Baseline 23-Oct-13

05-Nov-13

24-Dec-13

25-Mar-14

12-Aug-14

04-Dec-14

#N/A

#N/A

#N/A

#N/A

#N/A



SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment #N/A

Client City of Winnipeg #N/A

Slope Inclinometer No. SI-6 #N/A

Cumulative Displacement (mm) vs. Monitoring Date

Axis 23-Oct-13 5-Nov-13 24-Dec-13 25-Mar-14 12-Aug-14 4-Dec-14 #N/A #N/A #N/A #N/A #N/A

A 0.0000 -0.1000 -0.9600 -0.0400 12.1 19.6 #N/A #N/A #N/A #N/A #N/A

227.9 B 0.0 -0.2 0.1 0.6 3.0 3.1 #N/A #N/A #N/A #N/A #N/A

Resultant 0.0 0.3 1.0 0.6 12.5 19.8 #N/A #N/A #N/A #N/A #N/A

Elevation Range (m)

Top

214

216

218

220

222

224

226

228

230

-5.0

0.0

5.0

10.0

15.0

20.0

25.0

Oct-13 Nov-13 Jan-14 Mar-14 May-14 Jul-14 Sep-14 Nov-14 Jan-15

R
iv

e
r 

E
le

v
a
ti

o
n

 (
m

) 

C
u

m
u

la
ti

v
e
 D

is
p

la
c

e
m

e
n

t 
 (

m
m

) 

Monitoring Date 

A - Elev. 227.919 m

River Level @ James Avenue



SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00
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SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment #N/A

Client City of Winnipeg #N/A

Slope Inclinometer No. SI-8 #N/A

Cumulative Displacement (mm) vs. Monitoring Date

Axis 24-Dec-13 25-Mar-14 12-Aug-14 4-Dec-14 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

A 0.0 0.3 0.8 0.9 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

218.4 B 0.0 0.4 1.1 1.2 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Resultant 0.0 0.5 1.3 1.5 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A
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River Level @ James Avenue



SLOPE INCLINOMETER WORKSHEET

Cumulative Displacement in A and B Directions (Movement)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment

Client City of Winnipeg

Slope Inclinometer No. SI-9
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SLOPE INCLINOMETER WORKSHEET

Deflection Rate Plots (All Axes Combined, Relative to Casing Bottom)

INSTALLATION DATA

Project No. 0015 008 00

Project Title Lyndale Drive Retaining Wall Assessment #N/A

Client City of Winnipeg #N/A

Slope Inclinometer No. SI-9 #N/A

Cumulative Displacement (mm) vs. Monitoring Date

Axis 24-Dec-13 25-Mar-14 12-Aug-14 4-Dec-14 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

A 0.0 -0.6 15.2 15.2 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

224.7 B 0.0 0.4 5.5 3.6 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Resultant 0.0 0.7 16.2 15.7 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

#N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A
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