
 

City of Winnipeg 

Jefferson East Combined  
Sewer Relief Works (Contract 5) 
Semple Avenue Trunk Sewer 
Geotechnical Data Report 

Prepared by:  Prepared for: 

AECOM Canada Ltd. 
99 Commerce Drive 
Winnipeg, MB  R3P 0Y7 
Canada 
 
T: 204 477 5381 
F: 204 284 2040 
www.aecom.com 

The City of Winnipeg  
Water and Waste Department 
110 - 1199 Pacific Avenue 
Winnipeg, MB R3E 3S8 

Date: November 29, 2019 

Project #: 60599385  





 

RPT-2019-11-29-Jefferson Combined Sewer Relief Phase 2 GDR-60599385-Final.Docx 

 
 

AECOM Canada Ltd. 
99 Commerce Drive 
Winnipeg, MB  R3P 0Y7 
Canada 
 
T: 204 477 5381 
F: 204 284 2040 
www.aecom.com 

Mr. Jurgen Friesen, C.E.T. 
Project Coordinator 
The City of Winnipeg  
Water and Waste Department 
110 - 1199 Pacific Avenue 
Winnipeg, MB R3E 3S8 
 

November 29, 2019 

Project #   
60599385  

Dear Mr. Friesen: 
 
Subject: Jefferson East Combined Sewer Relief Works – Contract 5 – Semple Avenue Trunk Sewer - 

Geotechnical Data Report 
 
AECOM Canada Ltd. (AECOM) is pleased to submit this Geotechnical Data Report for the Jefferson East 
Combined Sewer Relief Works (Contract 5) to be constructed in Winnipeg, Manitoba. The report provides 
a summary of the subsurface soil, and groundwater encountered along the alignment of the Semple 
Avenue Trunk Sewer and the laboratory test results for the soil. 
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AECOM Canada Ltd. 
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General Statement – Normal Variability of 
Subsurface Conditions 
The scope of the investigation presented herein is limited to an investigation of the subsurface conditions as to the 

suitability of the proposed project. This report has been prepared to aid in the evaluation of the site and to assist the 
engineer in the design of the facilities. The description of the project represents an understanding of the significant 
aspects of the project relative to the design and construction of earth work, foundations, and similar. In the event of 

any changes in the basic design or location of the structures as outlined in this report or plan, AECOM Canada Ltd. 
should be given the opportunity to review the changes and to modify or reaffirm, in writing, the conclusions and 
recommendations of this report. 

 
The analyses and recommendations represented in this report are based on the data obtained from the test holes 
drilled at the locations indicated on the site plans and from other information discussed herein. This report is based 

on the assumption that the subsurface conditions everywhere on the site are not significantly different from those 
encountered at the test hole locations. However, variation in the soil conditions between the test holes may exist. 
Also, general groundwater levels and conditions may fluctuate from time to time. The nature and extent of the 

variations may not become evident until construction. If subsurface conditions different from those encountered in the 
exploratory borings are observed or encountered during construction, or appear to be present beneath or beyond 
excavations, AECOM Canada Ltd. should be advised at once so that the conditions can be observed and reviewed 

and, where necessary, the recommendations reconsidered. 
 
Since it is possible for conditions to vary from those identified at the test hole locations and from those assumed in 

the analysis and preparation of recommendations, a contingency fund should be included in the construction budget 
to allow for the possibility of variations which may result in modification of the design and construction procedures. 
 

In order to observe compliance with the design concepts, specifications, or recommendations and to allow design 
changes in the event that subsurface conditions differ from those anticipated, it is recommended that all construction 
operations dealing with earthwork and the foundations be observed by an experienced geotechnical engineer. In 

addition, it is recommended that a qualified geotechnical engineer review the plans and specifications that have been 
prepared to check for substantial conformance with the conclusions and recommendations contained in the report
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1. Introduction 

 General 
AECOM Canada Ltd. (AECOM) was retained by the City of Winnipeg Water and Waste Department (the 
City) to provide geotechnical engineering services to support the design and construction of the proposed 
Semple Avenue Trunk Sewer. AECOM understands that installation of the proposed Semple Avenue 
Trunk Sewer will be completed using one-pass or two-pass tunneling methods and pipe jacking. 

This Geotechnical Data Report (GDR) presents the results of a detailed geotechnical investigation 
conducted by AECOM along the proposed sewer alignment. The detailed geotechnical investigation was 
conducted in general accordance with the American Society of Civil Engineers (ASCE) guidelines (Essex 
2007 and ASCE/CI 36-15). 

This report also provides a detailed summary of previous geotechnical investigation programs undertaken 
at the site and locations close in proximity to the site. The results and factual outcomes of these studies 
are included within Section 3 of this report. 

This GDR should be read in conjunction with the Geotechnical Baseline Report (GBR). The GDR is 
subject to AECOM’s Statement of Qualification and Limitations and General Statement regarding the 
Normal Variability of the Subsurface Conditions. 

 Aims and Objectives 
The main objective of the AECOM 2019 geotechnical investigation was to determine the subsurface 
soil/groundwater conditions and engineering properties of the soil encountered at the test hole locations 
drilled along the proposed trunk sewer alignment. The primary focus of this report is to present and 
document the factual findings from this investigation and other relevant geotechnical investigations and 
laboratory testing programs. The results of AECOM’s laboratory testing program and test hole logs are 
included within Appendix B, Appendix C, and Appendix D of this report. 

The analyses and results presented in this report are based on the data obtained from the test holes 
drilled at discrete locations along the trunk sewer alignment. This report does not reflect any variations 
which may occur between the test hole locations. In the performance of subsurface explorations, specific 
information is obtained at specific locations at specific times. However, it is well known that variations in 
soil, bedrock, and groundwater conditions exist at most sites between test hole locations. The nature and 
extent of the variations may not become evident until the course of construction. If variations are then 
evident, it will be necessary to re-evaluate the findings and results presented in this report after 
performing on-site observations during the construction period and noting the characteristics of any 
variations. 

This report is subject to the general statement regarding the normal variability of subsurface conditions 
provided above. 
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 Project Details 
The proposed trunk sewer will be constructed within the Mynarski ward in the northern region of 
Winnipeg. The proposed trunk sewer alignment extends from the west end of Semple Avenue at 
McKenzie Street to the east end of Semple Avenue at Scotia Street. 

It is understood that the Semple Avenue trunk sewer project is an extension of the Jefferson East 
Combined Sewer Relief (CSR) Works. The Jefferson East Combined Sewer District was identified as 
needing upgrade to satisfy five-year level of service (LOS) design criteria. The proposed Semple Avenue 
Trunk Sewer upgrade involves disconnecting surface runoff from the existing combined sewer system in 
the northern portion of the Jefferson district, effectively freeing up capacity in the existing Jefferson 
Combined Sewer trunk and satisfying the five-year LOS design criteria for the remainder of the district. 
The outfall for this trunk was constructed in 2017 with the trunk temporarily terminating on Scotia Street at 
the east end of the proposed Semple Avenue Trunk Sewer. This outfall was installed using an open face 
excavator shield and pipe jacking. To minimize impact to the existing road and adjacent infrastructure at 
the project site, a trenchless solution is understood to be the preferred method over open-cut installation 
for the Semple Avenue Trunk Sewer. 

Construction of the Semple Avenue Trunk Sewer will be between McKenzie Street on the west, and 
Scotia Street on the east as shown on Figure 1 in Appendix A. A summary of the Semple Avenue Trunk 
Sewer lengths, sizes and installation methods are provided in Table 1-1. 

Table 1-1: Summary of Semple Ave. Trunk Sewer Length, Size, and Proposed Installation Methods 

Location Length (m) Size (Nominal Internal 
Diameter) (mm) 

Installation Method 

Start: McKenzie Street 
End: Andrews Street 

400 1800 - Carrier Pipe 
Tunneling with Pipe 

Jacking 

Start: Andrews Street 
End: Scotia Street 

(East end of Semple Ave.) 
1100 2100 - Carrier Pipe 

 Tunneling with Pipe 
Jacking 

 

The proposed Semple Avenue Trunk Sewer alignment will include, at minimum, a launching shaft at the 
intersection of Semple Avenue and McKenzie Street and a retrieval shaft at the intersection of Semple 
Avenue and Scotia Street. Based on the selected tunneling method and equipment, the contractor may 
consider additional shafts at the following intersections: McGregor Street, Andrews Street, Powers Street, 
Salter Street, Aikins Street, and adjacent to Main Street (outside of the Main Street right of way). Upsizing 
of the 1800 mm pipe will be permitted. 

New manholes will be constructed in shafts. A shaft will be located at the east end of the alignment near 
the connection to the existing 2100 concrete land drainage sewer (LDS) at Scotia Street. The final 
location, number, and size of launching and retrieving shafts are dependent on the selected trenchless 
construction method, as maximum drive lengths vary between each method. Based on current 
geotechnical information and groundwater depths, dewatering should not be required. 

The overburden depth above the pipe crown varies from 3.4 m to 6.3 m along the Semple Avenue Trunk 
Sewer alignment. Typically, a minimum soil cover of approximately two (2) times the tunnel diameter is 
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The presence of Inkster’s Creek crossing at the proposed Semple Avenue trunk sewer alignment has 
implications related to the thickness and nature of overburden soils above the proposed pipe. Near-
surface alluvial soil deposits are typical of waterways, and therefore need to be considered in the 
selection of appropriate tunneling methods. Additionally, the change in ground surface elevation in this 
localized area and the reduced overburden thickness that results will need to be assessed as part of the 
design and construction. 

 Previous Geotechnical Investigations 
AECOM has reviewed the previous geotechnical investigations relevant to the Semple Avenue trunk 
sewer alignment and adjacent structures near the proposed trunk sewer alignment. The primary objective 
of the review was to collect information on the subsurface soil/bedrock conditions in the project area. 

Table 2-1 summarizes the geotechnical investigations that have been completed at and in near proximity 
to the site. 

Table 2-1: Summary of Previous Geotechnical Investigations Along Proposed Alignment 

Organization 
Type and 

Number of 
Investigation 

Drilling 
Date 

Associated 
Structure 

Distance (m) and Relevancy 
to Semple Ave. Trunk Sewer 

Alignment 
Comments 

AECOM SSA (2 no.) 
December 
13 to 14, 

2011 

Jefferson 
East CSR 

Distance: 10 to 20 
South of proposed alignment 

TH11-11, 12 

Notes: SSA- Solid Stem Auger 

Geotechnical investigations which have previously been undertaken within the area adjacent to the 
proposed Semple Avenue trunk sewer alignment are also summarised in Table 2-2 below. 

Table 2-2: Summary of Previous Geotechnical Investigations Offset from Proposed Alignment 

Organization 
Type and Number 
of Investigation 

Drilling 
Date 

Associated 
Structure 

Distance (m) and 
Relevancy to NEIS 

Alignment 
Comments 

AECOM SSA (12 no.) 
December 
12 to 14, 

2011 

Jefferson 
East CSR 

Distance: 60 to 900 
Within Jefferson East 
CSR General Area 

TH11-01, 02, 03, 04, 
05, 06, 07, 08, 09, 
10, 14, SP11-13 

AECOM 
SSA/RC (1 no.) 

SSA (1 no.) 
February 
24, 2015 

Jefferson 
East CSR - 

Semple 
Outfall 

Distance: 50 to 80 
Southeast of 

proposed alignment 
SI15-01, VW15-02 

Notes: SSA- Solid Stem Auger; RC - Rock Core. 

The locations of the exploratory holes outlined in Table 2-1 and Table 2-2 are shown on Figure 3 in 
Appendix A. Test hole logs related to previous geotechnical investigations are included as Appendix B 
of this report. The laboratory testing results from the previous geotechnical investigations are provided in 
Appendix D of this report. 
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2.3.1 AECOM (February 2012) - Jefferson East Combined Sewer 
Relief - Sub-Surface Investigation - Geotechnical Memo 

In support of the City’s “Basement Flooding Relief Program”, AECOM was engaged to provide 
geotechnical engineering services for the Jefferson East Combined Sewer District to facilitate the detailed 
design and contract administration for proposed buried pipes and outfall. As part of the scope of work, 
AECOM completed a geotechnical drilling investigation and laboratory testing program within the 
Jefferson East District to characterize sub-surface soil and groundwater conditions, and to provide 
general recommendations related to pipe installation. 

The AECOM 2012 geotechnical investigation consisted of fourteen (14) test holes (TH11-01 to TH11-12, 
SP11-13, and TH11-14) spread out across the Jefferson East District and drilled to depths ranging from 
12.2 m to 19.5 m below ground surface. As part of this investigation, one (1) piezometer was installed in 
test hole SP11-13 (see Section 3.3 of this report for details). The geotechnical testing program consisted 
of index classification testing and strength testing of soils. The results of the geotechnical laboratory tests 
are included within the AECOM 2012 memo. Further information concerning the encountered subsurface 
soil and groundwater conditions are provided in Section 3 of this report. A summary of the test hole 
drilling is provided in Table 2-3, below. The test hole records for the 2012 investigation are provided in 
Appendix B. The geotechnical material testing results are also provided within Appendix D of this report. 

Table 2-3: Summary of Jefferson East CSR – Sub-Surface Investigation 
 (AECOM 2012) 

Test 
Hole 

Location 
Coordinates  

(UTM 14) 
Ground 

Elevation (m) 
Completion 
Depth (m) 

Completion 
Soil Unit 

TH11-01 
Scotia St. 

(between Seven Oaks 
Blvd. and Jefferson Ave.) 

5532753 m N 
635380 m E 

229.15 12.19 Silt 

TH11-02 Scotia St. at Tait Ave. 
5532592 m N 
635413 m E 

229.06 12.19 Silt 

TH11-03 
Rupertsland Blvd. 

(West of Scotia St.) 
5532453 m N 
635415 m E 

227.91 12.19 Clay 

TH11-04 
Mac St. 

(between Rupertsland 
Blvd. and Tait Ave.) 

5532610 m N 
635216 m E 

228.68 12.19 Clay 

TH11-05 Jones St. at Colleen Rd. 
5532614 m N 
634999 m E 

229.10 12.19 Clay 

TH11-06 

Seven Oaks Blvd.  
(between Jones St. and 

Scotia St.) 

5532780 m N 
635215 m E 

230.77 12.19 Clay 

TH11-07 
Seven Oaks Blvd.  
(East of Main St.) 

5532903 m N 
634952 m E 

229.91 12.19 Clay 

TH11-08 
Jones St. at St. Anthony 

Avenue 
5533006 m N 
635170 m E 

229.85 12.19 Clay 

TH11-09 Jones St. at Hartford Ave. 
5533160 m N 
635238 m E 

 
228.71 12.19 Clay 
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Test 
Hole 

Location 
Coordinates  

(UTM 14) 
Ground 

Elevation (m) 
Completion 
Depth (m) 

Completion 
Soil Unit 

TH11-10 Scotia St. at Belmont Ave. 
5533205 m N 
635370 m E 

230.67 12.19 Clay 

TH11-11 
Semple Ave.  

(East of Main St.) 
5533432 m N 
635210 m E 

230.74 12.19 Clay 

TH11-12 Scotia St. at Semple Ave. 
5533322 m N 
635426 m E 

230.89 12.19 Clay 

SP11-13 
Upper Outfall Area  
(East of Scotia St.) 

5533354 m N 
635497 m E 

230.58 19.51 Silt (Till) 

TH11-14 
Lower Outfall Area  
(East of Scotia St.) 

5533346 m N 
635514 m E 

226.96 15.54 Silt (Till) 

The AECOM 2012 memo indicated that the subsurface ground profile within the investigated area 
generally consisted of (in descending order): topsoil, clay fill, upper complex zone (interlayered clays, 
silts, and sands), clay, and glacial silt till. No test holes were advanced into bedrock. Carbonate bedrock 
was encountered underlying the glacial till in all test holes. The AECOM 2012 test holes are presented in 
Appendix B of this report. 

Groundwater information collected from the AECOM 2012 geotechnical investigation is summarized in 
Section 3.3 of this report. 

2.3.2 AECOM (October 2015) – Jefferson East Combined Sewer 
Relief – Semple Outfall Supplementary Geotechnical 
Investigation - Geotechnical Letter 

This letter was produced in support of the Jefferson East District storm relief program waterway 
application for construction of the proposed chamber and outfall pipe on the west riverbank of the Red 
River between 405 and 409 Scotia Street. As part of the waterway application, AECOM was engaged to 
provide riverbank characterization near the proposed infrastructure, complete a pre-construction slope 
stability analysis, and to provide long term slope monitoring prior to and post-construction. The letter 
summarizes the findings of the geotechnical investigation, laboratory testing, initial instrumentation 
monitoring, and provides the results of the completed slope stability analyses. 
  
The AECOM 2015 geotechnical investigation consisted of two (2) test holes (SI15-01 and VW15-02) 
drilled on either side of the proposed outfall pipe on the west riverbank of the Red River. As part of this 
investigation, one (1) slope inclinometer was installed in test hole SI15-01 and two (2) vibrating wire 
piezometers were installed in test hole VW15-02 (see Section 3.3 of this report for details). The 
geotechnical testing program consisted of index classification testing and strength testing of soils. The 
results of the geotechnical laboratory tests are included within the AECOM 2015 memo. Further 
information concerning the encountered subsurface soil and groundwater conditions are provided in 
Section 3 of this report. A summary of the drilled test holes is provided in Table 2-4, below. The test hole 
records for the 2015 investigation are provided in Appendix B. The geotechnical material testing results 
are also provided within Appendix D of this report. 
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Table 2-4: Summary of Jefferson East CSR – Semple Outfall Supplementary  
Geotechnical Investigation  

(AECOM 2015) 

Test Hole Location 
*Ground 

Elevation (m) 
Completion 
Depth (m) 

Completion 
Soil Unit 

SI15-01 North of Outfall Pipe 
4 m West of Lower Slope 

227.00 22.61 Bedrock 

VW15-02 South of Outfall Pipe 
15 m West of Lower Slope 

227.00 12.50 Clay 

Notes: * Drilled locations not surveyed. Elevations were inferred. 

The AECOM 2015 memo indicated that the subsurface ground profile within the investigated area 
generally consisted of (in descending order): topsoil, alluvial upper zone (silty clay, silt), lacustrine clay, 
and glacial silt till. Carbonate bedrock was encountered underlying the glacial till in test hole SI15-01. The 
AECOM 2015 test holes are presented in Appendix B of this report. 

Groundwater information collected from the AECOM 2015 geotechnical investigation is summarized in 
Section 3.3.1 of this report. 

A slope stability analysis was performed at the proposed outfall pipe alignment along the riverbank of the 
Red River. The stability models were developed using SEEP/W, SIGMA/W, and SLOPE/W modules of 
the GeoStudio 2007 software package. The intent of the stability analyses was to determine the existing 
stability of the riverbank prior to construction of the outfall pipe for normal summer and normal winter river 
water levels. The results of the analysis were provided to the City to assist with identifying whether slope 
stabilizing measures would need to be implemented to satisfy desired post-construction factors of safety. 

The slope stability analysis incorporated topographic survey information and subsurface information 
obtained from the AECOM 2012 and 2015 investigation and material testing programs. The adopted soil 
strength parameters used within the slope stability analysis are summarised in Table 2-5 below. 

Table 2-5: Soil Properties Used in Stability Modelling  
(AECOM 2015) 

Soil Description 
Unit Weight 

(kN/m3) 

Cohesion 

(kPa) 

Friction Angle 

(°) 

Hydraulic Conductivity 

(m/s) 

Upper Zone (Alluvial) 17 0 25 1 x 10-9 

Lacustrine Clay 17 5 17 1 x 10-9 

Till 20 5 30 1 x 10-5 

 Regional Geology 

2.4.1 Bedrock Geology 

The shallow bedrock geology of the Winnipeg area generally comprises of carbonate rock of the Selkirk 
and Fort Garry Members belonging to the Red River Formation. The Red River Formation consists of 



AECOM City of Winnipeg 
Jefferson East Combined Sewer Relief Works (Contract 5) 

Semple Avenue Trunk Sewer 

 

RPT-2019-11-29-Jefferson Combined Sewer Relief Phase 2 GDR-60599385-Final.Docx 16 
 

alternating layers of limestone and dolomite (with basal shale layers). The proposed Semple Avenue 
trunk sewer alignment is located near the geological contact between the Selkirk Member and the lower 
part of the Fort Garry Member of the Red River Formation (Matile G.L.D 2004). 

The upper surface of the bedrock is generally characterised with poor rock mass characteristics and is 
highly fractured. Karstic features are also common within the upper zone of the carbonate bedrock. The 
Karst topography is typically infilled with mixtures of silt, sand and gravel till material. The Winnipeg 
formation underlies the Red River formation, and typically consists of sandstone and shale units. The 
basement bedrock geology is comprised of the Pre-Cambrian Basal Granites at depth. The actual 
bedrock encountered at the site are described in Section 3.0 of this report below. 

2.4.2 Surficial Geology 

The overlying surficial soils generally comprise of upper complex deposits, glacio-lacustrine clays and 
glacial till soils of varying thicknesses and compositions. The glacial till soils were laid down by the 
advancing and retreating glacial ice masses. The glacio-lacustrine soils are a product of fine materials 
deposited through suspension within the glacial lakes (Manitoba Energy and Mines 1990). 

The glacio-lacustrine soils are typically 10 m to 12 m thick but vary spatially within the Red River Valley of 
southern central Manitoba from approximately 1 m to 20 m. The glacio-lacustrine soils are further sub-
divided into two (2) distinct sub-units; the Upper and Lower Clay. The transition zone between the two (2) 
sub-units is typically located between an approximate depth of 4.6 and 7.6 m (Graham and Shields 1985). 

Glacial till soils underlie the glacio-lacustrine soils, and the soil boundary interface is usually marked by a 
transition zone containing glacial till inclusions. 

2.4.3 Hydrogeology 

There are three (3) significant bedrock aquifers beneath the City of Winnipeg. The largest is known as the 
Upper Carbonate Aquifer which is generally found within the upper 7 m of the carbonate bedrock profile. 
This aquifer is contained in an extensive network of fractures and Karstic solution cavities formed by the 
dissolution of the Upper carbonate rocks. Other aquifers include the Lower and Middle Carbonate 
Aquifers near the base of the carbonate bedrock profile, and the underlying Winnipeg Formation 
sandstones. In general, these Lower and Middle aquifers are not utilized due either to the presence of 
saline water or the higher productivity of the Upper Carbonate Aquifer. 

Groundwater flow within the Upper Carbonate Aquifer is towards the Red River (the major discharge point 
for this aquifer), and in particular towards the St. Boniface Industrial Park on the east side of the Red 
River where consumptive groundwater use occurs. West of the Red River, the water quality varies from 
brackish to saline, except beneath the northwest part of the city. Therefore, groundwater in this aquifer is 
mostly used for commercial and industrial heating and cooling. The majority of these systems recycle the 
water back into the subsurface and there is very little consumptive use.  

Prior to the start of development of this aquifer in the late 1800’s, the potentiometric surface was 
estimated to be approximately 3 to 6 m below ground surface in the central Winnipeg area. Extensive 
consumptive use of this groundwater resulted in a decline in the potentiometric surface to depths of 21 to 
24 m. Consumptive use has declined since the early 1970’s and since that time the potentiometric 
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surface has been rising. Currently in the downtown area the potentiometric surface is approximately 7 m 
below grade. 

 AECOM 2019 Geotechnical Investigation 
The AECOM 2019 geotechnical investigation field program (including laboratory test results) is 
summarized below. The 2019 AECOM geotechnical investigation was completed to determine the 
subsurface conditions along the proposed Semple Avenue Trunk Sewer alignment. 

2.5.1 Geotechnical Investigation 

From June 20 to 21, 2019 a hydro-vac investigation was completed at seventeen (17) proposed test hole 
locations to a maximum depth of 3.1 m to confirm that the locations were clear of utilities. From June 24 
to 27, 2019, 16 test holes (TH19-01 to TH19-08, and TH19-10 to TH19-17) were drilled at the 
approximate locations shown on Figure 3 in Appendix A and summarized in Table 2-6 below. One (1) 
proposed test hole (TH19-09) could not be drilled due to the presence of underground and above ground 
utilities in the area. A safe work plan was prepared prior to the hydro-vac and drilling investigations, and 
utility clearance certificates were obtained by AECOM personnel from representatives of 
ClickBeforeYouDigMB and DigShaw. 

Table 2-6: Summary of Jefferson East CSR – Sub-Surface Investigation 
 (AECOM 2019) 

Test 
Hole 

Location 
Coordinates  

(UTM 14) 

Ground 
Elevation 

(m) 

Completion 
Depth (m) 

Completion 
Soil Unit 

TH19-01 Sta. 0+197.30 5533995 m N, 634036m E 231.11 231.11 Silt/Sand (Till) 

TH19-02 Sta. 0+250.40 5533973 m N, 634084m E 231.28 231.28 Clay 

TH19-03 Sta. 0+371.20 5533922 m N, 634193m E 231.52 231.52 Clay 

TH19-04 Sta. 0+457.90 5533885 m N, 634272m E 231.54 231.54 Clay 

TH19-05 Sta. 0+592.90 5533828 m N, 634394m E 231.32 231.32 Silt/Sand (Till) 

TH19-06 Sta. 0+654.10 5533801 m N, 634449m E 231.23 231.23 Clay 

TH19-07 Sta. 0+775.20 5533750 m N, 634559m E 231.13 231.13 Clay 

TH19-08 Sta. 0+849.90 5533718 m N, 634627m E 230.97 230.97 Silt/Sand (Till) 

*TH19-09 Sta. 0+197.30 5533656 m N, 634757 m E - - - 

TH19-10 Sta. 1+068.50 5533626 m N, 634825m E 230.73 230.73 Clay 

TH19-11 Sta. 1+183.50 5533577 m N, 634929m E 230.89 230.89 Silt/Sand (Till) 

TH19-12 Sta. 1+266.00 5533542 m N, 635003m E 230.76 230.76 Clay 

TH19-13 Sta. 1+396.00 5533487 m N, 635121m E 230.81 230.81 Clay 

TH19-14 Sta. 1+550.80 5533421 m N, 635261m E 230.65 230.65 Silt/Sand (Till) 

TH19-15 Sta. 1+591.50 5533404 m N, 635298m E 230.08 230.08 Clay 

TH19-16 Sta. 1+656.60 5533376 m N, 635357m E 228.55 228.55 Silt/Sand (Till) 

TH19-17 Sta. 1+719.70 5533349 m N, 635414m E 230.54 230.54 Clay 

Notes: * TH19-09 not drilled due to presence of underground and above ground utilities in the area 
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Drilling was completed by Maple Leaf Drilling using the following equipment: track-mounted Acker MP-5 
drill rig equipped with 125 mm solid stem augers for test holes TH19-02 to TH19-08 and TH19-12 to 
TH19-17, and a truck-mounted Canterra CT-250 drill rig equipped with 125 mm solid stem augers for test 
holes TH19-01, TH19-10, and TH19-11. Subsurface conditions observed during drilling were visually 
classified and documented by AECOM geotechnical personnel. Other pertinent information such as 
groundwater and drilling conditions were also recorded during the field investigation. 

Disturbed soil samples collected from auger cuttings and split-spoon samplers, as well as relatively 
undisturbed Shelby Tube samples were obtained at regular intervals. Standard penetration tests (SPTs) 
were completed at selected intervals in the test holes and blow counts for 300 mm penetration (SPT “N” 
blow counts) were recorded. 

Recovered soil samples were transported to Dyregrov Robinson Inc.  materials testing laboratory in 
Winnipeg for further visual examination and moisture content, undrained shear strength, pocket 
penetrometer, and bulk unit weight testing. A section of all recovered Shelby Tube samples were waxed 
to preserve them for further testing. Select samples were taken to H. Manalo Consulting materials testing 
laboratory in Winnipeg for Atterberg Limits, grain size distribution (hydrometer/sieve methods), and 
permeability testing. Other samples were taken to Wood Environment & Infrastructure Solutions materials 
testing laboratory in Winnipeg for Atterberg Limits, grain size distribution (hydrometer/sieve methods), and 
swell testing. All electrochemical testing was completed by ALS Environmental’s Winnipeg laboratory. 

Detailed test hole logs have been prepared for each test hole, and are attached as Appendix C. The test 
hole logs include description and depth of the soil units encountered, sample type, sample location, 
results of field and laboratory testing, and other pertinent information such as seepage and sloughing.  

2.5.2 Laboratory Testing 

The laboratory testing program included the determination of moisture contents, grain size distribution 
(hydrometer method), Atterberg Limits, undrained shear strength (unconfined compressive strength, 
pocket penetrometer, and torvane tests), bulk unit weight, permeability (hydraulic conductivity test), 
consolidation (oedometer method), swell (ASTM D4546-14 one-dimensional swell or collapse test), and 
electrochemical properties (pH, sulphate content, resistivity/conductivity). Laboratory test results are 
included in Appendix D, and the type and number of laboratory tests are summarized in Table 2-7. 
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Table 2-7: Summary of Type and Number of Laboratory Tests  
(AECOM 2019) 

Laboratory Test Number of Tests Data Location 

Moisture Content 157 Test Hole Logs & Appendix D 

Atterberg Limits 11 Test Hole Logs & Appendix D 

Grain Size Distribution 
(Hydrometer Method) 

11 Test Hole Logs & Appendix D 

Undrained Shear Strength 
(Unconfined Compressive Strength Method) 

26 Test Hole Logs & Appendix D 

Pocket Penetrometer 29 Test Hole Logs & Appendix D 

Torvane 
29 
 

Test Hole Logs & Appendix D 

Bulk Unit Weight 27 Test Hole Logs & Appendix D 

Permeability 
(Hydraulic Conductivity Method) 

2 Appendix D 

Free Swell & Swelling Pressure 
(One-Dimensional Swell or Collapse Method) 

5 Appendix D 

Electrochemical 
(pH, Sulphate, Resistivity/Conductivity) 

5 Appendix D 

The geotechnical testing program undertaken as part of the historic geotechnical investigation programs 
has been summarized in Table 2-8, below. 

Table 2-8: Summary of Type and Number of Laboratory Tests  
(AECOM 2012, AECOM 2015) 

Laboratory Test 
AECOM (2012) AECOM (2015) 

Number of Tests Number of Tests 

Moisture Content 131 20 

Atterberg Limits 4 3 

Grain Size Distribution  
(Hydrometer Method) 

4 2 

Undrained Shear Strength 
(Unconfined Compressive Strength Method) 

3 Not Tested 

Pocket Penetrometer 34 Not Tested 

Torvane 29 13 

Bulk Unit Weight 3 Not Tested 
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3.2.2 Fill  

Fill was encountered beneath the topsoil in all test holes completed as part of the AECOM 2012 
investigation except in test hole TH11-14, and all test holes completed as part of the AECOM 2019 
investigation. The fill was classified as clay fill or silt fill and ranged in thickness from 0.3 m to 1.0 m (0.7 
m average) when considering only test holes along the proposed trunk sewer alignment from the AECOM 
2012 and AECOM 2019 investigations. The fill ranged in thickness from 0.3 m to 3.0 m when considering 
only test holes offset from the proposed trunk sewer alignment from the AECOM 2012 and AECOM 2015 
investigations. 

Clay fill was encountered in all AECOM 2012 and AECOM 2019 test holes except in test holes TH11-14, 
and TH19-03. The clay fill contained some silt to silty, trace to some sand, trace gravel, trace roots, and 
was brown to dark grey, firm, dry to moist, and of intermediate to high plasticity. 

A summary of the laboratory testing results for the clay fill deposits encountered along the proposed 
alignment as part of the AECOM 2012 and AECOM 2019 investigations are presented in Table 3-1 
below. 

Table 3-1: Clay Fill - Summary of Laboratory Testing Along Proposed Alignment 
(AECOM 2012, AECOM 2019) 

Laboratory Test Clay Fill 
Moisture Content (%) 26 to 32 (29) 

Notes: (#) - Average Value 

A summary of the laboratory testing results for the clay fill deposits encountered offset from the proposed 
alignment as part of the AECOM 2012 and AECOM 2015 investigations are presented in Table 3-2 
below. 

Table 3-2: Clay Fill - Summary of Laboratory Testing Offset from Proposed Alignment  
(AECOM 2012, AECOM 2015) 

Laboratory Test Clay Fill 
Moisture Content (%) 21 to 30 (25) 

Notes: (#) - Average Value 

 
Silt fill was encountered in test holes TH19-03 and TH19-14 and was classified as sandy with trace to 
some clay, light brown, dry to moist, and of low plasticity. No laboratory testing was completed on the 
encountered silt fill. 

3.2.3 Upper Complex 

The upper complex is a near ground surface zone common to the Winnipeg area that typically consisting 
of interlayered clays, silts, sands, and organics near ground surface that are thought to be a mixture of 
lacustrine and alluvial sediments. Upper complex clays are generally distinguished by a lower range of 
moisture content when compared to glacio-lacustrine clays, which was evident from the plot of moisture 
content values on the AECOM 2012 and AECOM 2019 test hole logs along the proposed alignment. 
Upper complex deposits were encountered beneath the topsoil or fill in all AECOM 2012, AECOM 2015, 
and AECOM 2019 test holes ranging in total thickness from 0.5 m to 2.2 m for test holes along the 
proposed alignment and from 0.6 m to 11.6 m for test holes offset from the proposed alignment. 



AECOM City of Winnipeg 
Jefferson East Combined Sewer Relief Works (Contract 5) 

Semple Avenue Trunk Sewer 

 

RPT-2019-11-29-Jefferson Combined Sewer Relief Phase 2 GDR-60599385-Final.Docx 22  

The extent of the upper complex deposit identified from test holes along the proposed trunk sewer 
alignment from the AECOM 2012 and AECOM 2019 investigations are outlined in Table 3-3 below. 

Table 3-3: Upper Complex - Soil Profile Along Proposed Alignment  
(AECOM 2012, AECOM 2019) 

Location Profile Clay Silt Sand 
Section 1 

(Station 0+202 to 
0+600) 

Elevation at Base (m) 228.3 to 230.0 
Thickness (m) 0.5 to 1.2 NR to 0.9 NR to 1.0 

*Average Thickness (m) 0.7 0.6 1.0 

Section 2 
(Station 0+600 to 

1+000) 

Elevation at Base (m) 228.5 to 229.6 
Thickness (m) NR to 0.3 NR to 0.8 NR to 1.1 

*Average Thickness (m) 0.3 0.7 1.1 

Section 3 
(Station 1+000 to 

1+500) 

Elevation at Base (m) 228.0 to 229.4 
Thickness (m) NR to 0.9 0.8 to 1.2 NR 

*Average Thickness (m) 0.6 1.0 NR 

Section 4 
(Station 1+500 to 

1+742) 

Elevation at Base (m) 226.6 to 228.5 
Thickness (m) NR to 1.5 NR to 1.1 NR to 0.7 

*Average Thickness (m) 0.9 0.7 0.4 

Notes: NR- Not Recorded; * Average thickness from test holes where encountered 

The extent of the upper complex deposit identified from test holes offset from the trunk sewer alignment 
from the AECOM 2012 and AECOM 2015 investigations are outlined in Table 3-4 below.  

Table 3-4: Upper Complex - Soil Profile Offset from Proposed Alignment  
(AECOM 2012, AECOM 2015) 

Location Profile Clay Silt Sand 

Jefferson East CSR 
(AECOM 2012) 

Elevation at Base (m) 216.0 to 227.9 
Thickness (m) 0.5 to 6.7 0.5 to 10.4 0.9 to 1.5 

*Average Thickness (m) 1.8 2.5 1.2 

Outfall Structure 
(AECOM 2015) 

Elevation at Base (m) 225.2 to 225.3 
Thickness (m) 0.2 to 1.2 0.3 to 0.6 NR 

*Average Thickness (m) 0.6 0.4 NR 

Notes: NR- Not Recorded; * Average thickness from test holes where encountered 

A summary of the laboratory testing results for the upper complex clay, silt, and sand deposits 
encountered along the proposed alignment as part of the AECOM 2012 and AECOM 2019 investigations 
are presented in Table 3-5 below. 
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Table 3-5: Upper Complex - Summary of Laboratory Testing Along Proposed Alignment 
(AECOM 2012, AECOM 2019) 

Laboratory Test Clay Silt Sand 
Moisture Content (%) 24 to 36 (28) 14 to 28 (22) 12 to 19 (16) 
Atterberg - Plastic Limit (%) 23 NP to 16 NT 
Atterberg - Liquid Limit (%) 53 NP to 24 NT 
Atterberg – Plasticity Index (%) 30 NP to 8 NT 
Grain Size - Gravel (%) 0 0 NT 
Grain Size - Sand (%) 6 1 to 2 (2) NT 
Grain Size - Silt (%) 39 81 to 87 (84) NT 
Grain Size - Clay (%) 55 11 to 18 (15) NT 
pH NT 9.1 NT 
Resistivity (ohm*cm) NT 4950 NT 
Conductivity (mS/cm) NT 0.2 NT 
Sulphate Content (mg/kg) NT 46 NT 

Notes: NP- Non-Plastic; NT- Not Tested; (#) - Average Value 

A summary of the laboratory testing results for the upper complex clay, silt, and sand deposits 
encountered offset from the proposed alignment as part of the AECOM 2012 and AECOM 2015 
investigations are presented in Table 3-6 below. 

Table 3-6: Upper Complex - Summary of Laboratory Testing Offset from Proposed Alignment 
(AECOM 2012, AECOM 2015) 

Laboratory Test Clay Silt Sand 
Moisture Content (%) 18 to 38 (29) 8 to 35 (26) 29 to 35 (32) 
Atterberg - Plastic Limit (%) 19 to 22 (21) 17 15 
Atterberg - Liquid Limit (%) 65 to 71 (68) 34 23 
Atterberg – Plasticity Index (%) 47 to 49 (48) 17 8 
Grain Size - Gravel (%) 0 1 0 
Grain Size - Sand (%) 6 to 7 (6) 5 62 
Grain Size - Silt (%) 25 to 30 (27) 70 23 
Grain Size - Clay (%) 64 to 69 (66) 25 15 
Pocket Penetrometer - Undrained Shear 
Strength (kPa) 

72 to 132 (101) NT NT 

Torvane - Undrained Shear Strength (kPa) 59 to 79 (71) NT NT 
Bulk Unit Weight (kN/m3) NT NT NT 

Notes: NT- Not Tested; (#) - Average Value 
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Plots of moisture content and Atterberg Limits with elevation for the upper complex soil deposits 
encountered in the AECOM 2012, AECOM 2015, and AECOM 2019 investigations are illustrated in 
Figure 3-1 below. 

Figure 3-1: Moisture Content & Atterberg Limits with Elevation for Upper Complex 
(AECOM 2012, AECOM 2016, AECOM 2019) 

3.2.3.1 Upper Complex – Clay 

The upper complex clay contained trace silt to silty, trace to some sand, and trace to some gravel. The 
upper complex clay was brown to grey, soft to stiff, moist, and of intermediate to high plasticity. The upper 
complex clay was classified as clay and silt in test hole TH19-16. Boulder and cobble were not 
encountered within this layer during the investigations. 

3.2.3.2 Upper Complex - Silt 

The upper complex silt contained trace clay to clayey, trace sand to sandy, trace to some gravel, and was 
brown to grey, soft to firm, moist to wet, and ranged from non-plastic to intermediately plastic. Boulder 
and cobble were not encountered within this layer during the investigations. 

3.2.3.3 Upper Complex - Sand 

The upper complex sand was silty, contained trace to some clay, and was light brown to brown, and dry 
to moist. Boulder and cobble were not encountered within this layer during the investigations. 

3.2.4 Glacio-Lacustrine Clay 

A layer of glacio-lacustrine clay was encountered during the AECOM 2012, AECOM 2015, and AECOM 
2019 investigations. These glacio-lacustrine soils are common to the Winnipeg area and have been the 
subject of prior investigation, research, and testing as part of the Floodway Channel project. The 
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Table 3-9: Glacio-Lacustrine Clay - Summary of Laboratory Testing Along Proposed Alignment 
(AECOM 2012, AECOM 2019) 

Laboratory Test Minimum Average Maximum 
Moisture Content (%) 22 47 64 
Atterberg - Plastic Limit (%) 14 23 31 
Atterberg - Liquid Limit (%) 50 72 90 
Atterberg – Plasticity Index (%) 35 49 69 
Grain Size - Gravel (%) 0 0 2 
Grain Size - Sand (%) 0 3 19 
Grain Size - Silt (%) 12 23 35 
Grain Size - Clay (%) 44 74 88 
Unconfined Compressive Strength - 
Undrained Shear Strength (kPa) 

17 39 63 

Pocket Penetrometer - Undrained Shear 
Strength (kPa) 

12 50 79 

Torvane - Undrained Shear Strength (kPa) 25 50 66 
Bulk Unit Weight (kN/m3) 15.6 16.7 18.8 
Permeability (cm/s) 1.52 x 10-8 2.25 x 10-8 2.98 x 10-8 

Free Swell (%) 1.9 2.6 3.4 
Swelling Pressure (kPa) 35 68 120 
pH 8.0 8.1 8.3 
Resistivity (ohm*cm) 561 1620 3580 
Conductivity (mS/cm) 0.3 1.8 1.0 
Sulphate Content (mg/kg) 30 590 927 

A summary of the laboratory testing results for the glacio-lacustrine clay layers encountered offset from 
the proposed alignment as part of the AECOM 2012 and AECOM 2015 investigations are presented in 
Table 3-10. 

Table 3-10: Glacio-Lacustrine Clay - Summary of Laboratory Testing Offset from Proposed 
Alignment 

(AECOM 2012, AECOM 2015) 

Laboratory Test Minimum Average Maximum 
Moisture Content (%) 27 48 62 
Atterberg - Plastic Limit (%) 24 29 31 
Atterberg - Liquid Limit (%) 80 85 92 
Atterberg – Plasticity Index (%) 53 57 62 
Grain Size - Gravel (%) 0 
Grain Size - Sand (%) 0 1 2 
Grain Size - Silt (%) 15 16 17 
Grain Size - Clay (%) 81 83 85 
Unconfined Compressive Strength - 
Undrained Shear Strength (kPa) 

53 68 93 

Pocket Penetrometer - Undrained Shear 
Strength (kPa) 

12 42 110 

Torvane - Undrained Shear Strength (kPa) 12 38 93 
Bulk Unit Weight (kN/m3) 17.1 17.2 17.3 
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Plots of moisture content, Atterberg Limits, and undrained shear strength with elevation for the glacio-
lacustrine soil deposits encountered in the AECOM 2012, AECOM 2015, and AECOM 2019 
investigations are illustrated in Figure 3-2 and Figure 3-3 below 

Figure 3-2: Moisture Content & Atterberg Limits with Elevation for Glacio-Lacustrine Clay  
(AECOM 2012, AECOM 2015, AECOM 2019) 

Figure 3-3: Undrained Shear Strength with Elevation for Glacio-Lacustrine Clay (AECOM 
2012, AECOM 2015, AECOM 2019 
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The reported laboratory test results are generally consistent with the published findings for the glacio-
lacustrine clay within the Winnipeg area. The trend of the undrained shear strength profile (as shown in 
Figure 3-3) for the glacio-lacustrine clay showed lower undrained shear strength values closer to the 
clay/glacial till boundary. 

3.2.5 Glacial Till 

A glacial till layer was encountered during the AECOM 2012, AECOM 2015, and AECOM 2019 
investigations. When considering test holes along the proposed alignment drilled during the AECOM 2019 
investigation, the contact elevation of the glacial till layer was noted to be highest at the west end of the 
proposed alignment and generally decreased in elevation along the alignment towards the river. The 
glacial till was noted to overlie the carbonate bedrock in test hole SI15-01.  
 
The profile of the glacial till layer encountered as part of the AECOM 2012 and AECOM 2019 
investigations along the proposed alignment are outlined in Table 3-11.  
 

Table 3-11: Glacial Till - Soil Profile Along Proposed Alignment  
(AECOM 2012, AECOM 2019) 

Location Test Hole Depth (m BGS) Till Contact 
Elevation (m) 

Section 1 
(Station 0+202 to 0+600) 

TH19-01 12.5 218.6 
TH19-05 14.3 217.0 

Section 2 
(Station 0+600 to 1+000) 

TH19-08 15.1 215.9 

Section 3 
(Station 1+000 to 1+500) 

TH19-11 16.2 214.7 

Section 4 
(Station 1+500 to 1+742) 

TH19-14 18.1 212.5 
TH19-16 16.0 212.6 

Notes: BGS – Below Ground Surface  

The profile of the glacial till layer encountered as part of the AECOM 2012 and AECOM 2015 
investigation offset from the proposed alignment are outlined in Table 3-12.  

Table 3-12: Glacial Till - Soil Profile Offset from Proposed Alignment  
(AECOM 2012, AECOM 2015) 

Location Test Hole Depth (m BGS) Till Contact 
Elevation (m) 

Jefferson East CSR 
(AECOM 2012) 

SP11-13 18.6 212.0 
TH11-14 14.0 212.9 

Outfall Structure  
(AECOM 2015) 

SI15-01 15.5 211.5* 

Notes: BGS – Below Ground Surface; * Drilled locations not surveyed. Elevations were inferred. 

3.2.5.1 Reported Geotechnical Properties 

Within the Winnipeg area, the composition of the glacial till deposit is highly variable and its density varies 
both with depth and distance. Near the glacio-lacustrine/glacial till interface, the upper zone of the till is 
typically characterized by a softer sub-unit (locally termed “putty till”) and has a typical moisture content 
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ranging from 10 and 15 percent. The lower sub-unit has typical in-situ moisture content values of between 
7 and 10 percent. 

Reported unconfined compressive strength values of the very dense tills (with in-situ moisture contents of 
5 percent) range between 3.4 and 3.6 MPa (Baracos, A.G. Shields, D.H., and Kjartenson, B. 1983). The 
elastic modulus of the glacial till soils has also been reported at a range of between 170 and 240 MPa 
(Baracos, A.G. Shields, D.H., and Kjartenson, B. 1983). These parameters are based upon the results of 
past material testing performed on representative samples of glacial till deposits from within the Winnipeg 
area. 

3.2.5.2 Geotechnical Investigation Findings 

The glacial till was generally described as silt and sand containing some clay to clayey, trace to some 
gravel, and was light brown, compact to very dense, dry to wet, and of low plasticity. The consistency of 
the glacial till generally increased in strength with depth. Whilst not confirmed during the advancement of 
the AECOM 2012, AECOM 2015, and AECOM 2019 test holes, the glacial till is suspected to contain 
cobble and boulder size obstructions. 

A summary of the laboratory testing results for the glacial till layer encountered along the proposed 
alignment as part of the AECOM 2012 and AECOM 2019 investigations are presented in Table 3-13. 

Table 3-13: Glacial Till - Summary of Laboratory Testing Along Proposed Alignment 
(AECOM 2012, AECOM 2019) 

Laboratory Test Minimum Average Maximum 
Moisture Content (%) 9 15 38 
SPT ‘N’ Blow Counts (uncorrected) 17 45 �• 50 
Atterberg - Plastic Limit (%) 10 
Atterberg - Liquid Limit (%) 22 
Grain Size - Gravel (%) 0 
Grain Size - Sand (%) 35 
Grain Size - Silt (%) 44 
Grain Size - Clay (%) 21 
Pocket Penetrometer - Undrained Shear 
Strength (kPa) 

36 

Torvane - Undrained Shear Strength (kPa) 49 
 
A summary of the laboratory testing results for the glacio-lacustrine clay layers encountered offset from 
the proposed alignment as part of the AECOM 2012 and AECOM 2015 investigations are presented in 
Table 3-14. 
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Table 3-14: Glacial Till - Summary of Laboratory Testing Offset from Proposed Alignment 
(AECOM 2012, AECOM 2015) 

Laboratory Test Minimum Average Maximum 
Moisture Content (%) 12 28 54 
Torvane - Undrained Shear Strength (kPa) 12 

 
Plots of moisture content and Atterberg Limits with elevation for the glacial till encountered in the AECOM 
2012, AECOM 2015, and AECOM 2019 investigations are illustrated in Figure 3-4 below 

 
Figure 3-4: Moisture Content & Atterberg Limits with Elevation for Glacial Till 

(AECOM 2012, AECOM 2015, AECOM 2019) 

3.2.6 Carbonate Bedrock 

Carbonate bedrock was encountered below the glacial till in one of the AECOM 2015 test holes drilled 
offset from the proposed alignment. The carbonate bedrock from test hole SI15-01 was encountered at 
an elevation of 205.2 m and was classified as limestone. These findings are generally consistent with the 
pre-established bedrock mapping of the area and published literature. 

 Groundwater Conditions 
Groundwater depths were measured within the monitoring wells installed as part of the AECOM 2019 
geotechnical investigation and are summarized in the following section. Groundwater monitoring records 
from previous geotechnical investigations are also included. 
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3.3.1 AECOM 2019 Geotechnical Investigation  

To assess groundwater levels along the proposed trunk sewer alignment, three (3) standpipe 
piezometers were installed in test holes TH19-01, TH19-05, and TH19-16 at varying depths and within 
varying soil units. Short term monitoring results of the groundwater level (GWL) from the instruments 
installed at the site as part of the AECOM 2019 investigation are provided in Table 3-15. Sloughing was 
observed from the glacial till layer within test holes TH19-01 and TH19-16, and from the Upper Complex 
silt layer in TH19-05. It should be noted that groundwater levels and subsequently sloughing may change 
seasonally, annually or as a result of construction activities.  

Table 3-15: Summary of GWL Monitoring Results 
(AECOM 2019) 

Location 
Test 

Hole ID 

Ground 
Elev. 
(m) 

Tip 
Elev. 
(m) 

Soil 
Unit 

Monitoring 
Date 

Depth  
(m BGS) 

GWL 
Elev. 
(m) 

Section 1 
(Station 0+202 

to 0+600) 

TH19-01 231.11 218.41 
Glacial 

Till 

Aug-06-2019 4.13 226.98 

Aug-20-2019 4.21 226.90 

Sept-03-2019 4.17 226.94 

TH19-05 231.32 217.60 
Glacial 

Till 

Aug-06-2019 7.76 223.55 

Aug-20-2019 6.55 224.76 

Sept-03-2019 6.11 225.20 

Section 4 
(Station 1+500 

to 1+742) 
TH19-16 228.55 221.23 

Glacio. 
Clay 

Aug-06-2019 2.91 225.64 

Aug-20-2019 2.93 225.63 

Sept-03-2019 2.94 225.61 

Notes: BGS – Below Ground Surface 

3.3.2 Previous Geotechnical Investigations 

One (1) standpipe piezometer was installed in test hole SP11-13 as part of the AECOM 2012 
investigation, and one (1) vibrating wire piezometer was installed as part of the AECOM 2015 
investigation.  

Results for the vibrating wire piezometers over the reported period indicated nearly constant negative 
piezometric head (i.e. piezometric elevation is below tip elevation). The development of negative head is 
likely not credible and may be attributed to instruments malfunction. As a result, the monitoring results of 
the vibrating wire piezometer have not been presented in this report. The groundwater monitoring results 
from the AECOM 2012 standpipe piezometer are summarized in Table 3-16. 
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Table 3-16: Summary of GWL Monitoring Results 
(AECOM 2012) 

Location 
Test 

Hole ID 
Ground 
Elev. (m) 

Tip 
Elev. 
(m) 

Soil 
Unit 

Monitoring 
Date 

Depth  
(m BGS) 

GWL 
Elev. 
(m) 

Jefferson East 
CSR 

SP11-13 230.58 211.08 
Glacial 

Till 

Jan-06-2012 7.80 222.78 
Feb-24-2015 7.50 223.03 
Mar-13-2015 7.50 223.03 
May-19-2015 7.40 223.14 
Aug-28-2015 7.50 223.12 
Oct-07-2015 7.70 222.91 
Dec-07-2015 7.70 222.91 
Feb-03-2016 7.70 222.88 

Notes: BGS – Below Ground Surface
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Appendix A
Figures

�x Figure 1: Site Location Plan and Semple Avenue Trunk Sewer Alignment

�x Figure 2: Surficial Geology

�x Figure 3: Test Hole Location Plan

�x Figure 4A to 4E: Stratigraphic Section of Semple Avenue Trunk Sewer Alignment
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