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Summary Geotechnical Report: The following information is provided and/or discussed in this 
report: 
 
• Description of site conditions including soil stratigraphy, sloughing, and seepage 

conditions. 

• Description of the field investigation program including summary of soil sampling and 
insitu and laboratory testing results including field Torvane, moisture content analyses, 
Atterberg Limit test, and grain size analysis. 

• Detailed test hole log records incorporating field observations, laboratory test results, 
UTM coordinates, and a drawing showing the test hole locations. 

• Foundation alternatives and necessary design parameters for viable alternatives 
including Ultimate Limit State and Serviceability Limit State design values and resistance 
factors for use in the structural design. 

• Information on frost depth, potential for frost-jacking, and mitigation measures. 

• Considerations for cement type and concrete requirements as they relate to sulphate 
levels in the existing soil. 

• A qualitative slope stability assessment of the impact that the proposed works will have 
on the existing stability of the riverbank and surrounding areas. 

 
3.0 INVESTIGATION PROGRAM 
 
3.1 TEST HOLE DRILLING AND SAMPLING 
 
A drilling and sampling program consisting of three (3) test holes to 12.2 m (40 ft.) was 
completed on April 8, 2016. Drilling services were provided by Maple Leaf Drilling Ltd. of 
Winnipeg, Manitoba with continuous KGS Group supervision. Two (2) test holes were 
completed along the top of bank region using an Acker Renegade track-mounted drill rig and 
one (1) test hole was completed using a B20L skid-mounted drill rig. Both rigs were equipped 
with 125 mm diameter solid stem continuous flight augers. The locations of the test holes are 
shown on Figure 1 with the approximate UTM coordinates (Zone 14) and ground elevations for 
the test holes provided on Table 1. 
 
Representative disturbed soil samples were obtained in all test holes at 1.5 m (5 ft.) intervals, or 
at any change in soil strata. Soil samples were collected directly off the auger flights and visually 
classified in the field in accordance with the modified Unified Soil Classification System (USCS). 
Cohesive samples were tested with a field Torvane to evaluate consistency and estimate the 
undrained shear strength. 
 
Upon completion of the drilling, each test hole was examined for indications of sloughing and 
seepage. All test holes were backfilled with a combination of soil cuttings and bentonite chips to 
grade. Detailed summary soil logs incorporating all field observations are provided in 
Appendix A. 
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TABLE 1 
APPROXIMATE TEST HOLE COORDINATES AND ELEVATIONS 

 

TEST HOLE 
ID 

APPROXIMATE UTM 
COORDINATES GROUND 

ELEVATION 
(m±) NORTHING (m) EASTING (m) 

TH16-01 5,528,013 634,491 229.3 

TH16-02 5,527,823 634,522 227.4 

TH16-03 5,527,721 634,494 229.3 

 
The project site is located within a Federal Heritage Area and required the on-site presence of 
an archaeologist during the subsurface investigation to recover any artifacts encountered as a 
result of the investigation. Bison Historical Services Ltd. of Winnipeg, Manitoba, was on-site to 
provide archaeological support during the drilling program including obtaining the required Parks 
Canada Agency Research and Collection Permit prior to the commencement of drilling. A report 
detailing the results of the archaeological investigation is provided as Appendix C. 
 
3.2 LABORATORY TESTING 
 
A diagnostic laboratory testing program was performed on select representative soil samples to 
determine the relevant engineering properties of the subsurface soils relative to the foundation 
design. Diagnostic testing completed included ten (10) moisture content tests, one (1) Atterberg 
Limit test, and one (1) particle size analysis. 
 
Laboratory testing was completed at a Standards Council of Canada accredited soil testing 
laboratory in Winnipeg, Manitoba in accordance with ASTM Standards. The results of the 
laboratory testing are included on the test hole logs in Appendix A. 
 
4.0 INVESTIGATION RESULTS 
 
4.1 SITE STRATIGRAPHY 
 
In general, the stratigraphy has been interpreted by KGS Group to consist of a mixture of clay, 
sand and gravel fill overlying complex alluvial deposits of silty clay, clayey silt, and silty sand 
underlain by till. Auger refusal was encountered 11.1 m (El. 216.2 m±) below the existing 
ground surface within the silt till in TH16-02. 
 
Fill 
 
Silty to sandy clay fill was encountered at the existing ground surface within TH16-01 
(El. 229.3 m±) and TH16-03 (El. 229.3 m±) and extended to a depth of 0.9 m and 2.4 m 
respectively. The fill was brown in colour, damp, soft to firm, of low to intermediate plasticity, 
and contained fine to coarse grained sand, some fine to coarse grained gravel, trace silt 
inclusions, trace oxidation, trace organics; and trace brick and glass fragments (TH16-03). 
 
A 1.5 m thick layer of sand and gravel fill was encountered beneath the silty clay fill within 
TH16-01 and was tan in colour, damp, poorly graded, and fine to coarse grained. Some lime 
was encountered in the sand and gravel and an isolated thin layer of topsoil with organics was 
encountered below the fill. 
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Alluvial Silty Clay 
 
Silty clay of alluvial origin was encountered from the existing grade within TH16-02 
(El. 227.4 m±) and below the fill at a depth of 2.4 m within TH16-03. The silty clay was typically 
brown in colour, damp, firm to stiff, of intermediate to high plasticity, and contained trace to 
some fine to coarse grained sand, with silt; and trace to some oxidation, organics, rootlets, and 
ice lenses. 
 
The undrained shear strength of the silty clay, as estimated by the field Torvane on disturbed 
samples varied from 30 kPa to 55 kPa. The moisture content of the silty clay varied from 28% to 
34% across TH16-02 and TH16-03. 
 
Clayey Silt (ML) 
 
Clayey silt of alluvial origin was encountered in all test holes at a depth from 1.5 m to 3.1 m 
(El. 226.5 m± to 225.8 m±) below the existing ground surface. The deposit varied in composition 
both laterally and with depth between the upper bank (TH16-01, TH16-03) and mid bank 
(TH16-02). 
 
In general, the clayey silt was grey with isolated black to brown colour; moist to wet, soft, of low 
to intermediate plasticity, and contained some fine grained sand, trace coarse grained sand, 
trace fine to coarse grained gravel, some clay, some organics, some oxidation pockets; and 
exhibited a strong organic odor. The granular content varied with depth across all test holes. 
Isolated sandy silt seams were noted from a depth of 6.7 m to 7.6 m below grade within 
TH16-03. 
 
The undrained shear strength of the clayey silt, as estimated by the field Torvane on disturbed 
samples varied from 10 kPa to 35 kPa. The moisture content of the clayey silt varied from 26% 
to 36% across all test holes. Atterberg limit testing performed on one (1) sample from TH16-02 
at 4.0 m measured a Liquid Limit of 35%, Plastic Limit of 21%, and Plasticity Index of 14%, 
resulting in a classification of ML. 
 
Silty Sand 
 
Silty sand was encountered immediately below the clayey silt layer at depths varying from 7.6 m 
to 9.5 m (El. 219.7 m± to 220.1 m±) in all test hole locations. The silty sand layer extended to a 
depth of 10.4 m within TH16-02 and to the end of hole depth of 12.2 m within TH16-01 and 
TH16-03. The silty sand was typically grey in colour, wet (with free water), loose, poorly graded, 
fine to coarse grained, and contained trace to with coarse grained sand, trace to with fine to 
coarse grained gravel, some silt, trace to some clay, and trace shells.  
 
Till 
 
Clayey silt till underlain by silt till was encountered below the alluvial silty sand at a depth of 
10.4 m (El. 217.0 m± ) below existing ground surface and extended to a depth of 11.1 m where 
power auger refusal occurred within TH16-02. The till was grey in colour, damp to moist, dense, 
firm, of low plasticity, and contained some fine to coarse grained sand and gravel; and trace 
clay. 
 
The undrained shear strength of the clayey silt till, as determined from the field Torvane on 
disturbed samples was 40 kPa. The moisture content in the clayey silt till was 13% within 
TH16-02. 
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4.2 GROUNDWATER AND POTENTIAL DIFFICULT CONDITIONS 
 
Groundwater infiltration was observed in all test holes during and after the drilling operations. 
The groundwater level was observed to vary from approximately 3.1 m to 5.8 m (El. 223.5 m± to 
225.9 m±) below existing grade upon completion of drilling. All test holes sloughed within the 
alluvial deposits at depths varying from 3.1 m to 9.5 m (El. 219.8 m± to 225.6 m±). Any work 
completed below approximately 3.1 m (El. 225.6 m) should expect to encounter sloughing of the 
excavation sidewalls as well as groundwater infiltration into the excavation. These conditions 
will have to be controlled/mitigated during construction. 
 
Groundwater levels can be expected to fluctuate seasonally with changing river levels and 
typically rise during the spring melt and after significant rainfall events. 
 
5.0 FOUNDATION ASSESSMENT 
 
The foundation considerations described in this report follow the Limit State Design (LSD) 
Guidelines. Limit State Design requires consideration of two (2) main loading states: Ultimate 
Limit States and Serviceability Limit States. The Ultimate Limit States (ULS) are primarily 
concerned with collapse mechanisms of the structure and safety, and the Serviceability Limits 
States (SLS) present conditions or mechanisms that restrict or constrain the intended use, 
function or occupancy of the structure under expected service or working loads. For pile 
foundation design, each loading state prescribes Geotechnical Resistance Factors (Φ) that are 
based upon the method used to evaluate pile capacity to obtain the Factored Serviceability Limit 
State (SLS) and Factored Ultimate Limit State (ULS) pile capacity values. A Geotechnical 
Resistance Factor of (Φ) of 0.4 has been applied to the factored ULS and SLS values presented 
below. 
 
5.1 CAST-IN-PLACE CONCRETE PILES 
 
Cast-in-place concrete piles may be used to support the proposed lighting standards. For 
design purposes, the upper 2.5 m of pile length below finished ground elevation of all piling 
should be neglected when determining pile capacities. It should be noted that this applies to 
piles installed in the native soils only, and the fill or organic material should be assumed to 
provide no support. 
 
Friction piles may be designed based upon the estimated Ultimate Limit State (ULS) and 
Serviceability Limit State (SLS) skin friction values provided on Table 2. A geotechnical 
resistance factor (Φ) of 0.4 has been applied to the estimated average factored resistance 
values. 
 

TABLE 2 
AVERAGE FACTORED SKIN FRICTION VALUES FOR C.I.P. PILES  

UNDER COMPRESSIVE LOADING 
 

DEPTH BELOW GRADE 
(m) 

SLS SKIN FRICTION VALUE 
(kPa) 

ULS SKIN FRICTION VALUE 
(kPa) 

0 to 2.5 0 0 

Below 2.5 4.5 6 
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Piles that are designed to be friction piles should be designed to resist the load by shaft 
resistance only. The contribution from end bearing should be ignored in pile calculation 
capacities. Straight shaft cast-in-place concrete piles should have a minimum embedded length 
of 8.0 m with reinforcing over the full pile length to protect against frost jacking. 
 
Cast-in-place end bearing piles, bearing on undisturbed, dense till could also be used to support 
heavier loads. A geotechnical resistance factor (Φ) of 0.4 has been assumed for the 
recommended factored resistances for compressive loading. The estimated average factored 
end bearing values for Limit States Design of the pile are provided in Table 3. 
 

TABLE 3 
AVERAGE FACTORED END BEARING VALUES FOR C.I.P. PILES 

UNDER COMPRESSIVE LOADING 
 

DEPTH BELOW GRADE 
(m) 

SLS BEARING CAPACITY 
VALUE (kPa) 

ULS BEARING CAPACITY 
VALUE (kPa) 

End Bearing on Competent Till 150 185 

 
5.2 FOUNDATION CONSIDERATIONS 
 
The potential exists for sloughing and squeezing of the borehole during the installation of the 
cast-in-place concrete piles at this site. Temporary steel sleeves would be required during pile 
installation in an effort to maintain the drill shaft in a clean and dry state. The concrete should be 
poured as soon as practical following the drilling of each shaft. Should heavy groundwater inflow 
be encountered, concrete placement should be completed using tremie or pump-in methods, or 
alternatively driven piles should be used if seepage cannot be controlled. Drilling and concrete 
placement for the piles should be inspected by experienced geotechnical personnel to verify the 
soil conditions and proper installation of the piles. 
 
5.3 FROST PENETRATION 
 
The expected depth of frost penetration has been estimated assuming a design freezing index 
of 2680°C-days, taken as the coldest winter over a ten (10) year period. The estimated 
maximum depth of frost penetration is 2.5 m assuming bare ground and no insulation cover. 
The clay and silt soils can heave upon freezing and must be considered in the foundation 
design. Well-graded granular materials should be utilized as backfill material as they are less 
susceptible to the effects of frost heave than fine grained silt and clay materials. 
 
5.4 TYPE OF CEMENT FOR CONCRETE MIX 
 
The degree of exposure of concrete in contact with soils to sulphate attack is classified in 
CAN/CSAA23.1-M94 (Concrete Materials and Methods of Concrete Construction) as moderate 
(S-3), severe (S-2), or very severe (S-1). All cast-in-place piles and pile caps should have a 
minimum specified 28 day compressive strength of 32 MPa and class of exposure of S-2 
corresponding to severe sulphate attack. A maximum water to cement ratio of 0.45 should be 
specified in accordance with Table 2, CSA A23.1-09 for concrete with severe sulphate exposure 
(S2). Concrete which may be exposed to freezing and thawing should be adequately air 
entrained to improve freeze-thaw durability in accordance with Table 4, CSA A23.1-09. 
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6.0 SITE INSPECTION AND SLOPE STABILITY ASSESSMENT 
 
A visual inspection and qualitative slope stability assessment of the riverbank within the Forks 
National Historic Site was performed. The section of riverbank is located along the west bank on 
an inside bend of the Red River and extends from the North Point, near the confluence of the 
Red and Assiniboine Rivers, approximately 400 m downstream to the Amphitheatre structure. 
Photos from the site visit are provided as Appendix B and approximate locations are shown on 
Figure 2. 
 
At the southern project extents just upstream of North Point, the relatively flat upper bank area 
slopes down uniformly at approximately 3H:1V to the River Walk at the toe of the slope as 
shown in Photos 1 and 2. A narrow mid bank bench was observed to form downstream of the 
North Point and near TH16-03 as shown in Photos 3 and 4. The mid bank bench gradually 
widens further downstream and gently slopes down through the lower bank area towards the 
River Walk adjacent to the Boat Dock structure and TH16-02, as shown in Photos 5 and 6. The 
upper bank along this section slopes down to the mid bank bench at approximately 2H:1V. 
Upstream of the Amphitheatre, the mid bank bench gradually narrows to form a uniform slope at 
approximately 2.5H:1V, and is shown in Photos 7 and 8. The riverbank along the Amphitheatre 
is lined by limestone blocks along the crest and toe of the slope as shown on Photo 9. The 
upper bank is relatively flat and landscaped immediately downstream of the Amphitheatre near 
TH16-01 and the northern project extents. The riverbank is densely vegetated with large, 
mature trees and other riparian vegetation throughout the project extents. 
 
The toe of the existing slope is protected by the River Walk, which functions as a toe berm to 
improve global stability of the riverbank and has performed satisfactory to date with no evidence 
of substantial slumping, as stated in KGS Group’s report “Forks Promenade Extension 
Geotechnical and Hydraulic Assessment”, dated August 1992 and provided as Appendix D. 
Downslope of the River Walk extending into the river, the shoreline is currently lined with riprap 
to protect against erosion; the underlying mechanism which is a cause for a majority of 
riverbanks to fail. The drilling and sampling program detailed in this report indicates that the 
bank consists primarily of alluvial deposits and there were no visible headscarps or tension 
cracks observed at the time of the site visit.   
 
It is our understanding the proposed works (i.e. 12 new lighting standards complete with cast-in-
place pile foundations) are to be located on the mid bank bench to upper bank area as shown 
on Figure 1 and will be located at small discrete locations on the bank.  The light standard 
structures will represent a negligible loading to the riverbank due to the excavation of the soil for 
the foundations and the replacement with concrete.  On this basis, KGS Group concludes that 
the proposed works will have negligible impact to river hydraulics and the critical bank stability. 
We recommend that a Waterways Construction Permit be granted provided the following is 
performed: 
 
• No fill material is delivered to site to complete the work. 
• All debris and excavated materials are immediately hauled off site. 
• No stockpiling of materials on site during the work. 
• All foundation construction equipment is chosen to limit the disturbance to the riparian 

forest. 
 
7.0 CONCLUSIONS 
 
Based on the geotechnical field investigation and foundation assessment the following 
conclusions are made: 
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• In general, the stratigraphy at the site has been interpreted by KGS Group to consist of 

clay sand and gravel fill overlying complex alluvial deposits of silty clay, clayey silt, and 
silty sand underlain by clayey silt till and silt till. The in-situ alluvial deposits generally 
varied in composition both laterally across the site and with depth in each hole. Power 
auger refusal occurred in the silt till at approximate El. 216.2 m± within TH16-02. 

• In general, groundwater levels were observed in the test holes across the site to vary 
from El. 223.5 m± to 225.9 m± immediately upon completion of drilling. Based on 
previous experience, groundwater levels will fluctuate seasonally with river levels and 
following precipitation events, hence the actual water level at the time of construction 
could differ from those reported in this report. 

• Suitable foundation types for the proposed lighting works include cast-in-place friction 
piles and cast-in-place straight shaft end bearing piles, bearing on undisturbed, dense 
till. 

• The expected depth of frost penetration has been estimated assuming a design freezing 
index of 2680°C-days, taken as the coldest winter over a ten (10) year period. The 
estimated maximum depth of frost penetration is 2.5 m assuming no insulation cover. 

• The proposed works will not detrimentally impact riverbank stability or adversely impact 
river hydraulics. Based on a qualitative slope stability assessment, the riverbank is 
protected by the River Walk, riprap shoreline erosion protection, and no headscarps or 
tension cracks were observed at the time of the site visit. 

 
8.0 RECOMMENDATIONS 
 
Based on the geotechnical field investigation and foundation assessment the following 
recommendations are made: 
 
• KGS Group recommends that a Waterway Construction Permit be granted in support of 

the work provided that: no fill material is delivered to site to complete the work; all debris 
and excavated materials are immediately hauled off site; no stockpiling of materials 
occurs on site during the work; and construction equipment is chosen to limit the 
disturbance to the riparian forest. 

• For friction piles exposed to frost, resistance of the upper 2.5 m should be neglected 
throughout the depth of frost penetration. 

• For end bearing piles on competent till, the base of the pile must be keyed a minimum of 
500 mm into the competent till to ensure that the desired capacities can be developed. 

• Since seepage and sloughing are likely to occur throughout the native soil deposits, full-
length steel sleeves should be maintained on site and utilized as required during 
construction to maintain the pile shaft and base in a clean dry state. 

• If heavy groundwater inflows are encountered in the pile excavations, concrete 
placement should be completed using tremie or pump-in methods. 

• Cast-in-place friction or end-bearing piles should have steel reinforcement over the 
entire pile length to protect against frost jacking and designed by a structural engineer. 
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APPENDIX A 
 

TEST HOLE LOGS AND LABORATORY TESTING DATA 
 



228.4

226.9

226.6

S01

S02

S03

S04

S05

S06

SILTY CLAY FILL - Brown, damp, low to intermediate plasticity, soft to firm, with fine
to coarse grained sand, some fine to coarse grained gravel, trace oxidation, trace
organics, trace silt nodules.

SAND & GRAVEL FILL - Tan, damp, compact, fine to coarse grained.

- Increased fines content below 1.8 m.

- With lime (white, damp, firm, low plasticity) below 2.1 m.

TOPSOIL - Black, damp, firm, with fine to coarse grained sand, with organics, with
wood fragments.

CLAYEY SILT (ML) - Black to grey, moist, soft to firm, low to intermediate plasticity,
some to with clay, trace coarse grained sand.

- With fine to coarse grained sand, trace fine to coarse grained gravel, some organics,
trace coal fragments, occasional brick fragments below 3.1 m.

- Some clay below 3.7 m.

- Wet, some fine to coarse grained gravel, with organics, some to with clay, no coal, no
brick below 4.6 m.

- Soft, low plasticity, increased coarse grained gravel below 5.2 m.

- Grey, moist to wet, low plasticity, some fine grained sand, no gravel below 6.1 m.

- Firm below 7.3 m.
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220.2

217.1

S07

- Wet (free water), soft, with fine to coarse grained sand, some clay below 7.9 m.

SILTY SAND - Grey, wet, very loose, fine to coarse grained, some silt, some clay,
trace fine grained gravel.
- No recovery from 9.1 m to 10.7 m.

- No recovery from 10.7 m to 12.2 m.
- Fine to medium grained sand, trace coarse grained sand, trace fine to coarse grained
gravel below 10.7 m.

END OF TEST HOLE  AT 12.2 m.

Notes:
1. Test hole open to 3.7 m upon completion of drilling.
2. Water level at 3.4 m below grade upon completion of drilling.
3. Test hole backfilled with bentonite chips and cuttings to grade.
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226.2

225.9

219.8

S01

S02

S03

S04

S05

SILTY CLAY - Brown, damp, stiff, intermediate plasticity, with silt, trace fine to
medium grained sand, trace silt inclusions, trace oxidation, trace organics, trace rootlets,
trace ice lenses.

SILT & SAND - Grey, moist, loose, fine to coarse grained, trace fine grained gravel,
odorous (possible ash).

CLAYEY SILT (ML) - Brown, damp, very soft, low plasticity, some clay, some fine to
medium grained sand. with organics.

- Damp to moist below 1.8 m.

- Moist, soft, trace rootlets below 2.4 m.

- Grey, wet, very soft, some to with clay, some fine grained sand, odorous below 3.7 m.

- Grain Size Distribution at 4.0 m:  Gravel (0%), Sand (16.6%), Silt (62.5%), Clay
(20.9%).

- Free water on augers below 4.6 m.

- Soft silt and organic pockets from 5.2 m to 5.5 m.

- Very soft silt pocket at 5.8 m.

- Sand seam encountered from 6.4 m to 6.7 m - brown, wet, loose, poorly graded, fine to
coarse grained, with silt, trace clay.

- Loose, some coarse grained sand, trace fine grained gravel, trace clay below 7.3 m.
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217.0

216.4

216.3

S06

S07

S08

SILTY SAND - Grey, wet (free water), loose, poorly graded, fine to coarse grained,
some fine to coarse grained gravel, some silt, trace clay, trace shells, poor recovery.

- With fine to coarse grained gravel below 8.5 m.

- some clay content below 10.1 m.

CLAYEY SILT TILL - Grey, damp, firm, low plasticity, some fine to coarse grained
sand, some fine to coarse grained gravel, some clay.

SILT TILL - Grey, damp, dense, soft to firm, low plasticity, some fine to coarse grained
sand, some fine to coarse grained gravel, trace clay.

POWER AUGER REFUSAL AT 11.1 m.

Notes:
1. Test hole sloughed in to 3.1 m upon completion of drilling.
2. Water level at 3.1 m below grade upon completion of drilling.
3. Test hole backfilled with bentonite chips and cuttings to grade.
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226.9

226.3

S01

S02

S03

S04

S05

SANDY CLAY FILL - Brown, damp, firm, low plasticity, with fine to coarse grained
sand, some fine grained gravel.

- Dry to damp, loose, trace brick fragments, trace glass fragments below 0.9 m.

- Decreased granular, trace oxidation below 1.4 m.

- Clay nodules encountered below 1.5 m.

- Some oxidation below 1.8 m.

- Decreased granular below 2.1 m.

SILTY CLAY - Brown, damp, firm, intermediate plasticity, some fine to coarse grained
sand, some oxidation, some organics, laminated.

- Organic pocket encountered at 2.7 m.
- Concrete chunk below 2.7 m.

CLAYEY SILT (ML) - Grey, moist, soft, low plasticity, some to with clay, some organic
pockets, odorous.

- Some fine grained sand below 5.8 m.

- Brown below 6.7 m.

- Silty sand seam encountered from 7.0 m to 7.2 m. - brown, moist to wet, compact,
poorly graded fine to medium grained, with silt, trace clay.

- Soft to firm, intermediate plasticity, trace fine grained sand, with clay, some oxidation
pockets, trace silt pockets below 7.3 m.
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219.9

217.1

S06

S07

- Grey, wet, with fine grained sand below 7.6 m.

- Firm, some fine grained sand, some clay below 8.2 m.

- Soft, some fine to coarse grained sand below 9.0 m.

SILTY SAND - Grey, wet, loose to compact, poorly graded, fine to coarse grained,
some fine grained gravel, with silt, some clay.

- Loose, poor recovery through anticipated silty, fine grained sand below 10.7 m.

END OF TEST HOLE  AT 12.2 m.

Notes:
1. Test hole open to 9.5 m upon completion of drilling.
2. Water level at 5.8 m below grade upon completion of drilling.
3. Test hole backfilled with bentonite chips and cuttings to grade.
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Photo 1 – Looking upslope at uniform slope from River Walk 
located upstream of North Point near the southern project extent. 

 

 

Photo 2 – Looking downslope at uniform slope from upper bank 
area located upstream of North Point. 
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Photo 3 – Looking upslope from River Walk at upstream extent of 
mid bank bench located downstream of North Point. 

 

 

Photo 4 – Looking upstream at the narrowing mid bank bench area 
located downstream of North Point. 
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Photo 5 – Looking upstream and downslope from upper bank area 
located just downstream of the Boat Dock. Note the slope from the 
upper bank to mid bank bench areas and numerous trees. 

 

 

Photo 6 – Looking upstream at flat mid bank bench area located 
downstream of the Boat Dock and near TH16-02. 
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Photo 7 – Looking upstream from River Walk at downstream extent 
of mid bank bench area located upstream of the Amphitheatre. 

 

 

Photo 8 – Looking downstream at the narrowing mid bank bench 
area located upstream of the Amphitheatre. 
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Photo 9 – Looking upstream from upper bank area located at the 
Amphitheatre. Note the proposed lighting location is within the 
vegetated area encompassed by the limestone blocks. 

 

 

Photo 10 – Looking upstream from upper bank area located just 
downstream of the Amphitheatre and near the northern project 
extent. 
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Executive Summary 

 
Bison Historical Services Ltd. (Bison) was contracted by KGS Group to conduct 

archaeological monitoring of geotechnical drilling tests at three locations along The 

Forks Riverwalk in order to determine soil consistency for proposed installation of 

lampposts. The Forks Riverwalk is located at the confluence between the Red and 

Assiniboine Rivers in Winnipeg, MB. Bison staff conducted the monitoring of the 

geotechnical drilling on April 8, 2016 under Parks Canada Agency Research and 

Collection Permit FRK-2016-21320. 

 

The geotechnical drilling was conducted at three select locations along either the 

uppermost terrace or (one location) the secondary terrace above the existing Riverwalk. 

Due to the paucity of heritage resources within the footprint of the proposed well site and 

access road, Bison can confidently recommend that there are no further heritage concerns 

at these locations and that the construction of the well sites and access road can proceed 

as planned. 

 

The archaeological recommendations are based on the background historic research, 

examination of maps and aerial photos, registered site database and indicators of 

archaeological potential as well as the HRIA.  

 

 

 



April 27, 2016  
Permit FRK-2016-21320; Archaeological Monitoring of The Forks Riverwalk 
Geotechnical Drilling Program, MB Report    

ii 

Table of Contents 

	

Executive	Summary	..................................................................................................................	i	

Table	of	Contents	.....................................................................................................................	ii	

Table	of	Figures	......................................................................................................................	iii	

Project	Personnel	...................................................................................................................	iv	

1.0	 Introduction	...................................................................................................................	1	

2.0	 Background	Setting	......................................................................................................	2	

2.1	KGS	Test	01	(14-634492E	/	5528006N	–	236m	asl)	......................................................	3	
2.2	KGS	Test	02	(14-634536E	/	5527825N	–	232m	asl)	......................................................	3	
2.3	KGS	Test	03	(14-634494E	/	5527717N	–	236m	asl)	......................................................	4	

3.0	 Objectives	6	

4.0	 Archaeological	Methods	.............................................................................................	7	

5.0	Results	of	Archaeological	Investigations	.................................................................	8	

5.1	Results	of	KGS	Test	01	(14-634492E	/	5528006N	–	236m	asl)	..................................	8	
5.2	Results	of	KGS	Test	02	(14-634536E	/	5527825N	–	232m	asl)	...............................	10	
5.3	Results	of	KGS	Test	03	(14-634494E	/	5527717N	–	236m	asl)	...............................	11	

6.0	Summary	and	Recommendations	.............................................................................	12	

7.0	References	 14	

8.0	Appendix	1:	Parks	Canada	Agency	Research	and	Collection	Permit	(FRK-

2016-21310)	 15	

 



April 27, 2016  
Permit FRK-2016-21320; Archaeological Monitoring of The Forks Riverwalk 
Geotechnical Drilling Program, MB Report    

iii 

Table of Figures 
Figure 1. Map of southern Manitoba with Winnipeg in square and The Forks (inset) with 

study area in red oval. .................................................................................................. 2	
 
Figure 2. Geotechnical drilling at KGS Test 01 with Canadian Museum for Human 

Rights (left) and Provencher Bridge (right) in background. ........................................ 3	
 
Figure 3. KGS Test 02 location on second terrace in forest. ............................................... 4	
 
Figure 4. Locations of the three drill sites (green stars) along The Forks Riverwalk. ........ 5	
 
Figure 5. Monitoring soil disruption during geotechnical drilling operations. ................... 6	
 
Figure 6. Examining soils from drill at 30cm increments for top 2m+. .............................. 7	
 
Figure 7. Wood fibres and sand identified in drill KGS Test 01 at approximately 2.5m – 

3m depth. ..................................................................................................................... 9	
 
Figure 8. Artifacts recovered from KGS Test 1. Top row (L – R) machine cut nail, two 

wire nails and brick fragment. Second row – coal fragment and slag. Bottom – cut 
leather fragment. ........................................................................................................ 10	

 
  



April 27, 2016  
Permit FRK-2016-21320; Archaeological Monitoring of The Forks Riverwalk 
Geotechnical Drilling Program, MB Report    

iv 

 
Project Personnel 

 
Project Manager: 
 Ed Fread, M.A., RPA 
 
Project Fieldwork:  
 Ed Fread, M.A., RPA  
 
GIS: 
 Sean Pickering, M.A. 
 
Report Research and Preparation:  
 Ed Fread, M.A., RPA  
 
 



April 27, 2016  
Permit FRK-2016-21320; Archaeological Monitoring of The Forks Riverwalk 
Geotechnical Drilling Program, MB Report    

1 

Archaeological	Monitoring	of	The	Forks	Riverwalk	
Geotechnical	Drilling	Program	Final	Report;	Winnipeg,	MB	

Parks	Canada	Permit	Number:	FRK-2016-21320	

1.0 Introduction 
 
Bison Historical Services Ltd. (Bison) was contracted by KGS Group to conduct 

archaeological monitoring of geotechnical drilling tests at three locations along The 

Forks Riverwalk. The proponent is intending to conduct geotechnical drilling adjacent to 

the Riverwalk at The Forks to determine soil characteristics for foundation design of the 

proposed above-ground lighting structures located on the riverbank. The drill rig is a 

B20L power rig (pulled by a quad ATV) capable of reaching limited access locations. 

The drill size is a 5-inch diameter solid stem auger. Three test holes (each to a 12m (40ft) 

depth or auger refusal) will be drilled. The Forks Riverwalk is located at the confluence 

between the Red and Assiniboine Rivers in Winnipeg, MB.  

 

The proposed geotechnical drill sites were located within Parks Canada land and were 

identified as having the potential to impact heritage resources. Therefore under National 

Parks General Regulations: Sections 7(5); 11(1); and 14(2) as well as National Historic 

Parks General Regulations: Sections 3(2); 4(2); and 12(3) the developer is required to 

have a qualified archaeologist monitoring soil removal activities.  

 

Bison staff conducted the monitoring of the geotechnical drilling on April 8, 2016 under 

Parks Canada Agency Research and Collection Permit FRK-2016-21320. 
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2.0 Background Setting 
 
The Forks is located at the confluence of the Red and Assiniboine Rivers in Winnipeg, 

MB (Figure 1). Over the last 6000 years, the two rivers were utilized as highways for 

First Nation and European populations. Where these rivers merged at The Forks had been 

long used by First Nations as campsites, trade centre, meeting sites and subsistence 

procurement locations. More recently, Europeans settled the area and utilized The Forks 

as a series of Forts and encampments, an experimental farm, rail yard and meeting area 

(Kroker et al. 1991).  

 

 

 

 

 

 

 
Figure 1. Map of southern Manitoba with Winnipeg in square and The Forks (inset) with study area in red oval. 
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2.1 KGS Test 01 (14-634492E / 5528006N – 236m asl) 

KGS Test 01 is the northern-most drill site situated approximately 350m south of the 

Provencher Bridge and 400m southeast of the Canadian Museum for Human Rights 

(Figures 2 and 4). The test location was on the upper terrace from the river on a flat short 

grass field (Figure 2) west of the gravel-walking path.  

 

 

 
Figure 2. Geotechnical drilling at KGS Test 01 with Canadian Museum for Human Rights (left) and Provencher 
Bridge (right) in background. 

2.2 KGS Test 02 (14-634536E / 5527825N – 232m asl) 

KGS Test 02 was located on the middle (of three) terrace within a dense copse of trees 

(Figures 3 and 4), and east of The Children’s Museum. The drill site Test 02 was nearest 

of the tests to the river and adjacent as well as east of a clay walking/cycling path that 

followed along the terrace bisecting the narrow forest (Figure 3).   
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Figure 3. KGS Test 02 location on second terrace in forest. 

 

2.3 KGS Test 03 (14-634494E / 5527717N – 236m asl) 

KGS Test 03 was located on the top terrace along the northern bend of the river, in flat 

short grassed landscape, on the edge of a treeline (Figure 4). The site is immediately east 

of a gravel-walking path and south of the Children’s Museum.   
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Figure 4. Locations of the three drill sites (green stars) along The Forks Riverwalk. 

 

  

KGS Test 02 

KGS Test 01 

KGS Test 03 
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3.0 Objectives 
 

The objectives for Bison were to closely monitor the geotechnical drilling (Figure 5) at 

three locations to: (1) determine the presence or absence of heritage resources at the drill 

sites; and (2) reduce impact to heritage resources that may be exposed during drilling. If 

heritage resources are identified, the objects will be examined to determine significance; 

then further mitigation strategies (ranging from halting drilling and selection of new 

location to further intensive testing and recovery of artifacts, to full excavation of test 

location) would be implemented.  

 

 
Figure 5. Monitoring soil disruption during geotechnical drilling operations. 
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4.0 Archaeological Methods 
 

The archaeological methods for monitoring the geotechnical drilling consisted of (1) brief 

pedestrian survey around drill site to identify any heritage resources located on the 

ground surface; and (2) monitoring of drilling process with halts and drill removal every 

30cm for top 2m to examine back dirt and drill bit for evidence of heritage resources 

(Figure 6).  

 

If heritage resources were identified, the drilling would be halted, the artifacts would then 

be examined to establish type, age and significance and decision to proceed at that 

location would be determined. Intensive visual inspection of the surrounding area would 

also be conducted. Prior to recovery of any surface heritage resources, all flagged 

artifacts would be waypointed with GPS in UTM NAD 83, all provenience would be 

recorded and the artifacts bagged separately or in concentrated groups.  

 
  

 

 

 

 

 

 

Figure 6. Examining soils from drill at 30cm increments for 
top 2m+.  
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5.0 Results of Archaeological Investigations 
 

Each drill site was examined by pedestrian survey prior to drilling. All soil attached to the 

drill bit was examined in 30cm increments within the top 2m of soil for presence and 

absence of heritage resources. Close inspection of the lower soils was also conducted at 

5m increments.   

 

The average stratigraphic type and depths consisted of the thin root mat/ sod of 8cm. The 

following level entailed a clean gravel fill for an average depth of 1m to 1.2m above a 

.5m lens of older fill containing Late Historic to Modern architectural debris (brick 

fragments, window glass, gravel, etc). Alluvial clays were identified approximately 2m+ 

in depth that ranged in colour from brown, to green to blue/gray near the 8m depths. 

Glacial til consisting of large gravels and rock was encountered at or near the termination 

depths of 12m. The water table was encountered between 8 – 12m dbs.  

 

5.1 Results of KGS Test 01 (14-634492E / 5528006N – 236m asl) 

As the ground surface was covered in short grass, visibility of pedestrian survey was 

greatly reduced. No evidence of heritage resources were noted during the pedestrian 

survey. 

 

During the drilling process, it was noted that the clean fill was deeper than anticipated 

and terminated at approximately 2m depth, followed by wet dark silt to 2.5m. Wood 

fibres and sand (Figure 7) was identified between 2.5 to 3m; likely due to railroad 

activities a century ago (Kroker et al. 1991; The Forks Public Archaeological Association 

Inc. 1993; The Forks Renewal Corporation 1993).  
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Figure 7. Wood fibres and sand identified in 
drill KGS Test 01 at approximately 2.5m – 
3m depth. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
A thin lens of black organic (original top soil) was noted below 3m with a small mix of 

Late Historic architectural debris including two wire nails (ca.1900- present), one 

machine cut nail (ca.1860-1900) and brick fragments. Also recovered were a thin strip of 

cut leather, a fragment of slag (from metal working) and a fragment of coal (Figure 8). 
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Figure 8. Artifacts recovered from KGS Test 1. Top row (L – R) machine cut nail, two wire nails and brick 
fragment. Second row – coal fragment and slag. Bottom – cut leather fragment. 

The artifacts reflect Late Historic architectural and possible blacksmithing activities. The 

heritage resources may have been recovered from a disturbed lens due to rail construction 

activities or modification of the area for newer development. The artifacts did not 

represent a significant site and geotechnical drilling at activities at KGS Test 1 continued 

without any further finds. 

 

5.2 Results of KGS Test 02 (14-634536E / 5527825N – 232m asl) 

KGS Test 2 located on the lower terrace within an old stand of trees contained a more 

natural soil matrix (no fill) below the series of flood plain clays deposited for centuries 

(Figures 3 and 5).  
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The ground surface was covered with dry, frozen clays with little to no vegetation cover. 

No evidence of heritage resources was noted during the pedestrian survey. 

 

Monitoring of the drilling activities at test 2 identified a single layer of interest. Some 

charcoal flecks and thin white ashy soil was identified at 1.2m depth. The lens was thin 

with no heritage resources present. The charcoal and possible ash may represent a natural 

fire or associated with past human presence. No other concerns were noted and the 

drilling continued to termination at glacial till near the 10 - 12m depth. 

 

5.3 Results of KGS Test 03 (14-634494E / 5527717N – 236m asl) 

KGS Test 3 was located on the river edge of the upper terrace. The area was covered in 

manicured grass on the edge of pristine forest (west of the river). Pedestrian survey was 

limited due to lack of visual access to the ground surface. No evidence of heritage 

resources was noted during the pedestrian survey. 

 

The top portion of the stratigraphy of KGS Test 3 consisted of 1.25m of clean fill above a 

.5m lens of fill containing Late Historic to Modern architectural debris. The debris 

included brick fragments, window glass shards, wire, round nails and metal fragments. It 

appeared that the debris represented a secondary deposition (brought in from another 

location and deposited as fill at that site). There was no heritage concerns with the debris 

brought to the surface by the drilling activities at site 3, the geotechnical testing 

continued without any other recoveries. 
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6.0 Summary and Recommendations 
 

On April 8, 2016, Bison staff conducted the monitoring of geotechnical drilling to 

determine soil characteristics for foundation design of the proposed above-ground 

lighting structures located on the riverbank. The archaeological monitoring was 

conducted under Parks Canada Agency Research and Collection Permit FRK-2016-

21320. 

 

The geotechnical drilling was conducted at three tests sites along the riverwalk. Each 

location was first examined by pedestrian survey prior to drilling. During the monitoring 

process, the soils attached to the drill bit were inspected at 30cm intervals for the first 2m, 

then approximately 2m intervals for the remainder of the test.  

 

No heritage resources were identified during the pedestrian survey of all three sites. Late 

Historic artifacts were recovered at 2.5m to 3m depth at Test 1 (nails, leather, brick, coal 

and slag). The finds were immediately below wood fibres and sand that were affiliated 

with historic railway activities. The artifacts were recovered and determined to be of little 

heritage concern and the drilling continued. 

 

Due to the paucity of heritage resources within the proposed drill site locations, Bison 

can confidently recommend that there are no further heritage concerns at these three test 

sites. 

 

It is recommended that a qualified archaeologist be on site to closely monitor during lamp 

post installations as the locations are within an exceptionally high potential area for the 

presence of heritage resources. 
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In the event that heritage resources or human remains become unearthed during any 

subsurface activities, any work in that area should stop and an archaeologist be contacted.  

 

Should burials or bones thought to be human remains be encountered during any 

subsurface activity under National Parks General Regulations: Sections 7(5); 11(1); and 

14(2) as well as National Historic Parks General Regulations: Sections 3(2); 4(2); and 

12(3) will take effect. Therefore, Parks Canada representatives be contacted to assess and 

discuss mitigation. 
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8.0 Appendix 1: Parks Canada Agency Research and Collection Permit (FRK-2016-
21310) 
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