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1.0 INTRODUCTION

This report summarizes the results of a geotechnical investigation undertaken by Dyregrov
Consultants for the proposed expansion of the South End Water Pollution Control Centre. The area
and extent of the proposed expansion is illustrated on Figure 1. The work was done at the request
of Stantec Consulting Ltd. on behalf of the City of Winnipeg and was authorized by letter of July
19,2007 under the signature of Mr. Cameron Dyck., P.Eng. Manager, Environmental Infrastructure.

2.0 PROPOSED EXPANSION

The long term expansion of the South End Water Pollution Control Centre is illustrated on
Figure 1. Itinvolves large concrete structures including Fermenters, Primary Clarifiers, Bioreactors,
Secondary Clarifiers, Support Facilities and several lessor facilities. Also included is a parallel
outfall discharge line to the Red River. Details of these facilities are provided in Section 8.1 of the
Discussion and Recommendations Section 8.0. It is understood that not all of these facilities are
planned to be constructed in the short term.

3.0 SITE DESCRIPTION

The site of the proposed expansion is south of the existing South End Water Pollution Centre
(SEWPCC) with lesser works on the east side. The major portion of the site is flat lying with
remnants of a snow dump area covering the easterly haif of the site. Immediately to the west of the
snow dump area 1s a spoil bank from excavations from the previous construction and is visually
estimated to be about 4 to 5 metres in height. An area of dense bush and trees covers the westerly

portion of the proposed development area. A number of drainage ditches are in the general area.



4.0 BACKGROUND

The original SEWPCC was constructed in the early 1970's. A major expansion was
undertaken circa 1990 and a Disinfection Facility constructed in 1998.

Geotechnical studies were undertaken for the foregoing projects. The test holes and
laboratory studies which were undertaken in these studies are included in the attached Appendix A,
The reports which were referenced include the following:

* Ripley, Klohn & Leonoff International Ltd.
Report on Subsoil Investigation
Proposed South End Pollution Control Centre
Winnipeg, Manitoba
W - 580, March§, 1971

* Ripley, Klohn & Leonoff International Ltd.
Report on Installation of Test Caissons
at South End Pollution Control Centre
Winnipeg, Manifoba
W -619, March 24, 1971

* Ripley, Klohn & Leonoff International Ltd.
Test Holes Drilied at Outfall Stage
Associated with South End Pollution Control Centre
Winnipeg, Manitoba
W - 623, April 14, 1971

* Dyregrov and Burgess
(Geotechnical Engineering Report
South End Water Pollution Control Centre
88528, April 15, 1988

* Dyregrov Consultants
Geotechnical Report
Proposed Disinfection Building
South End Water Pollution Control Centre
City of Winnipeg
981754, February 1998



5.0  FIELD INVESTIGATION

Between September 12 and 19, 2007, eighteen test holes were drilled in an area which
covered the future plant expansion. The locations of the test holes are illustrated on Figure 1.

The test holes were advanced using truck-mounted drilling equipment which is owned and
operated by Subterranean (Manitoba) Ltd. The test holes were either 450 mm or 125 mm in
diameter. The deep test holes were carried to auger refusal in the glacial till which underlies the site.
Shallow test holes were drilled to approximately 3 metres. Standpipe piezometers were installed
in the 125 mm test holes which were carried to auger refusal. The soil profile was examined and
classified on a continuous basis as the drilling progressed and sampled on a frequent basis.
Disturbed samples were recovered from the auger cuttings and undisturbed samples were obtained
m 75 mm Shelby tube samplers for laboratory testing.

Observations were made during the drilling with respect to groundwater, seepage and caving
conditions encountered n the test holes. The sealed standpipe piezometers were installed in Test
Holes 2007-02, 2007-08, 2007-09, 2007-11, 2007-15 and 2007-16A.

All of the test holes in which the piezometers were not installed were backfilled with
excavated materials on completion.

The locations of the test holes were determined by Stantec Consulting Ltd. as well as the
ground elevations at the test holes.

Test Holes 2007-12, 2007-13, 2007-14, 2007-20 and 2007-24 were not drilled for reasons
of site access problems. Test Holes 2007-16 and 2007-18 could not be drilled at their respective

locations due to access and were replaced by Test Hole 2007-16A.



6.0  THE SOIL PROFILE

Based on this investigation, the following describes the general soil profile at the site of the
currently proposed development. The data from this investigation is generally consistent with the
data from previous mvestigations.

A thick deposit of highly plastic Lake Agassiz lacustrine silty clay is the predominant
component of the soil profile which extends from the ground surface to depths varying from 12.5
to 16.0 metres. The average thickness is approximately 14.3 metres. The clay is common to the
Winnipeg area and can be described as firm to stiff in relative consistency. Moisture contents are
typically within the 40 to 60 percent range and are relatively uniform with depth. Moisture
depletion appears to be restricted to about the upper 3 metres of the soil profile. Plastic and Liquid
Limits for the clays are in the order of 30 and 100 percent, respectively, and the Liquidity Indices
at this location are estimated to be in the range of 0.3 to 0.4. It should be noted that specific tests
were not g;erformed for the determination of these index properties from samples recovered in this
recent mvestigation.

Undrained shear strengths were determined from unconfined compression tests, pocket
penetrometer and Torvane tests in the laboratory. A plot of the undrained shear strength profile
versus depth is provided as Figure 20. The lower strengths from the unconfined compression tests
within the upper 3.6 metres of the profile are probably related to secondary defects (fissuring) that
has accompanied moisture depletion within these depths. There is a trend in decreasing strengths
with depth.

Covering the site are variable thicknesses of fill, remnant debris from the snow dumps and

topsoil. The thickness of these materials, which generally consists of silt, sand and gravel, were as



thick as 1.22 metres. This is exclusive of the stockpile of excavated materials from the earlier
developments. Also, the area of trees and brush will contain organic topsoil and roots.

Near the upper part of the clay profile, in 8 of the 18 test holes, was a silt layer of variable
thicknesses up to 1.22 metres and depths between 0.3 and 1.98 metres. It was tan in color, moist to
wet and loose to firm in consistency.

The silty clays are underlain by a glacial silt till deposit. The glacial till is known to be a
heterogeneous mixture of sand, gravel, cobble and boulder size materials within a predominately
silt matrix. The relative density of the glacial till has been evaluated on the basis of its moisture
content and visual examination of the auger cuttings. The elevation of the surface of the glacial till
varies from about 214.62 to 220.33 metres. The average elevation is 218,72 metres. The glacial till
is typically loose or soft near its surface and becomes more dense with depth, however, caving
conditions were encountered within the glacial till deposit which prevented recovery of suitable
samples for evaluation. The test holes were advanced by screwing the auger until it met refusal on
very dense glacial till or boulders in the till. The action of the drill rig did not suggest the presence
of the bedrock, but it could be present. The materials through which the augers were drilled are
believed to be layered deposits of fine sand and glacial deposits. Some fine sands were actually
recovered. Auger refusal was reached between elevations 208.45 and 213.98 metres.

A detailed description of the soil profile and the results of the field and laboratory testing are
summarized on the test hole logs, Figures 2 to 19. The logs from previous studies are included in

the Appendix.



7.0 GROUNDWATER CONDITIONS

The groundwater conditions at the site consist essentially of groundwater perched within the
relatively pervious silt strata that are within the upper part of the soil profile and a subartesion
condition within the underlying glacial till and bedrock.

Groundwater conditions in the upper silt deposits are likely to vary over short distances,
since they are not contiguous across the site. Seasonal precipitation will influence the groundwater
conditions in the siit.

Piezometric pressures within the glacial till deposit originate in the underlying limestone
bedrock, which is the carbonate aquifer that is common to Winnipeg, and these are the most relevant
to the construction of relatively deep or large excavations, The standpipe piezometers were
installed in Test Holes 2007-02, 2007-08, 2007-09, 2007-11, 2007-12, 2007-15 and 2007-16A with
their tips sealed into the glacial till. These were installed to determine the elevation of the
piezometric surface within the glacial till deposit. The following table shows the groundwater levels
which were taken at the time of installation and 8 days later. The piezomeiric elevations about one

week after installation were between 223.79 and 224.41 metres.

Groundwater Elevations (m)

Piezometer September 18, 2007  September 19, 2007 September 26, 2007
2007-2 - 223.18 224.33
2607-8 - 22438 . 22415
2007-9 - 223.83 22441
2007-11 222.99 223.90 224.13
2007-15 221.66 223.49 223.79

2007-16A 221.55 223.92 224.30




Attached as Figures 21 and 22 are the test hole log and hydrograph from the Provincial
Groundwater Monitoring Well GOSOC0097 which is located in the basement of the SEWPCC. Tt
is noteworthy from the hydrograph that there has been a trend toward higher groundwater levels
since the time of the initial construction in 1970 and since the major expansion about 1990. The
annual peaks, which are frequent, are apparently associated with Floodway events. As indicated on
the hydrograph, the only time in the last 10 years that the bedrock groundwater pressures have risen
above 225.0 metres was during the major Floodway operation events of 1997 and 2006.

8.0  DISCUSSION AND RECOMMENDATIONS

8.1 General

The long term additions which are proposed are illustrated on Figure 1. Some of the
additions are expected to be similar to some of those that presently exist. The proposed facilities
include:

« Prelimmary Treatment Expansion will include grit removal tanks which will be
comparable to those that presently exist and will be approximately 6.0 metres deep
below finished grade at approximately elevation 228.0 metres. They will always contain
fluids except when taken out of service for cleaning.

» Standby Power Building will be on grade and will house one or more generators,

*  Primary Clarifiers, one of which will be constructed initially, will have a footprint of 45
by 15.6 metres and 5.0 metres in depth (approx. elev. 228.9 metres with a sludge hopper
that extends 3.4 metres deeper (elev. 225.5 metres). The clarifiers will maintain fluid
except when taken out of service for cleaning,.

* Bioreactors will be constructed adjacent to the existing bioreactor and it is anticipated
that the floor of the reactors will be at the same elevation as the existing which is 228.1
metres. The four new bioreactors will be 44.1 by 33.9 metres by 6.7 deep. They will be
full of fluid at all times except when taken out of service for cleaning.

«  Blower/Electrical/Workshop/Odour Control/Alum/Chlorine Rooms will be adjacent to
the Bioreactor tanks. These rooms will be at grade, some of which may contain heavy
equipment/storage tanks.



*  Secondary Clarifiers, two of which are proposed to be constructed initially, will have
diameters of 45.7 and 33.5 metres. The depths of the clarifiers will be about 5.1 metres
with a central core to a depth of 7.6 metres (elev. 225.0). The clarifiers will be
maintained full except for when taken out of service for cleaning,

« The U/V Disinfection Facility will be twinned with the existing facility. Tt will be 25
metres in length, 5.4 metres in width and to a depth of 3.9 metres (elev.229.0).

« Fermenters will each be 21.3 meters in diameter and will be partially buried. Adjacent
to the fermenters will be a DAF Roomv/truck Bay/Electrical Room/Odour Control Room/
Sludge Holding Tank all of which will be at grade. The DAF room will include four
above ground process tanks, each tank approximately 8.1 by 2.6 metres and 2.5 metres
high, The sludge holding tank room will contain three above ground sludge tanks, each
being about 20 by 9 metres and 2.5 metres high.
8.2  Foundations
The geotechnical conditions are best suited to the use of hexagonal, prestressed, precast
concrete piles that are driven to practical refusal in the underlying glacial till. These have been the
type of pile which has been used to support the majority of the structures for the existing plant. The
variable condition of the glacial till deposit and the potential problems related to water seepage and
bell instability are factors that render the site unsuitable for widespread use of high capacity cast-in-
place concrete caissons and this type of foundation is not recommended.
The driven end bearing precast concrete piles can be assigned conventional capacities of 445,
625 and 800 kN for 305, 356 and 406 mm sizes respectively if driven to practical refusal with diesel
hammers with a rated energy of not less than 40, 000 Joules. Practical refusal can be defined as final
penetration resistance values of 5, 8 and 12 blows per 25 mm or less for 305, 356 and 406 mm
diameters respectively for the final 3 sets of pile penetration for hammers with driving energies of

40,000 Joules. If higher energies or other types of hammers are used, they should be evaluated to

ensure that the piles are not overstressed and a suitable refusal criteria determined.



Construction practice in Winnipeg normally includes preboring at all driven pile locations
usually to diameters that are 50 mm greater than the pile size and to depths of about 3 metres. The
preboring is effective in reducing ground vibrations, pile heave and contributes positively to pile
verticality, No reduction in individual pile capacity is necessary for reasons related to group action
provided that pile heave is monitored, measures are taken to minimize it (preboring) and redriving
is done, as necessary, in pile groups. Redriving of all piles in groups should be specified. Piles
should not be spaced closer than 2.5 pile diameters centre to centre. Full time pile inspection is
recommended for the driven pile installations,

The age of the precast pile concrete should be specified to be at least seven days old prior
to driving.

Lightly loaded structures can be supported on cast-in-place concrete friction piles which can
be designed on the basis of an allowable shaft adhesion value of 19.2 kPa. The top 3.0 metres of
shait support should be discounted due to potential soil shrinkage away from the pile. A minimum
pile diameter of 405 mm should be specified. Temporary casings should be used on an as-required
basis, to prevent caving and seepage into the pile borings.

A mixture of friction piles and end bearing piles is not recommended for the support of
important structures, nor should groups of friction piles be used for large loads.

Any foundations which might be affected by freezing conditions should be protected from
frost heave effects. The use of flat lying rigid insulation, such as Styrofoam HI, can be used to
prevent frost penetration into the soil around the piles. Alternatively, the pile lengths should be a

minimum of 7.6 metres and should contain full length reinforcement regardless of the design loads.



8.3 Excavations and Shering

Deep excavations will be required for most of the major structures which may be in open
areas and others adjacent to existing facilities. In the open areas, it may be possible to use sloped
excavations. Adjacent to the existing facilities, shoring may be required. Because these options will
impact on the construction activities and schedules, it is recommended that the successful contractor
be required to submit an excavation and shoring plan which should be prepared by or endorsed by
a registered Professional Engineer who is skilled in these matters.

The excavation and shoring plan should consider the potential for bottom heave of the deeper
excavations due to hydrostatic pressures within the underlying glacial till deposit and bedrock. As
noted in Section 7.0, the highest groundwater elevations which have been recorded at the site
occurred during the Floodway events which, in 2006, were as high as 226.8 metres. With this
groundwater elevation, the maximum depth of excavation to elevation 224.5 metres and the highest
elevation of the glacial till (or bottom of the clay deposit), the Factor of Safety against bottom heave
is too low. It should be appreciated that all of the foregoing are the extremes of the limits which
could be used for the analyses. In general, exclusive of the periods of the Floodway events, the
Factors of Safety appear to be adequate, however, the development Qf the excavation and shoring
plan should assess the base heave potential for the deeper excavations.

The design of the excavation slopes should consider the soil stratigraphy and piezometric
conditions which might prevail at the time of construction. The presence of the silt deposit should
be recognized as sloughing and seepage should be expected during periods of heavy rainfall. The
excavation slopes should be immediately protected from drying by covering with suitable materials.
Particular attention should be paid to excavation slopes where the new excavations will encroach

upon or expose the existing structures.
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Temporary shoring should be provided where excavations will encroach on structures that
have to be protected. The shoring can be designed on the basis of the earth pressure distribution
shown on Figure 23. Ground movement behind the shoring will occur and is largely unavoidable.
The amount that will occur cannot be predicted with much accuracy, mainly because the movement
is as much a function of excavation procedures and workmanship as it is a function of theoretical
considerations.

8.4 Below Grade Walls

Below grade walls including the tanks and any retaining walls should be designed to resist
lateral carth pressures that are derived on the basis of the following conventional relationship which
produces a triangular pressure distribution:

P=KiD
where P = lateral earth pressure at depth D (kPa)

K = earth pressure coefficient (0.5)

A = soil/backfill unit weight (17.3 kN/m™)

D = depth from surface to point of pressure calculation

The base of the wall should be provided with a filter protected drainage system to prevent
the buildup of hydrostatic pressures against the wall. Where drainage is not provided, the
hydrostatic pressure should be included assuming a water table to be at the ground surface. The
selection of backfill materials should be reviewed during the design and their impact on the
foregoing pressures reassessed.

An allowance for surface live Joads should be included if a significant load is applied within

a distance from the wall equal to the height of the wall. The lateral earth pressure due to the live

load should be presumed to be equal to 50 percent of the vertical pressure due to the live load.

i1



8.5  Floor Slabs

Structurally supported floor slabs, generally, should be used throughout. These slabs should
be separated from the underlying subgrade by a void of at least 200 mm. Tt is presumed that the
slabs will not be provided with underdrainage and that water can collect beneath them. This is
conducive to swelling and heave and a generous allowance for this is recommended.

8.6 Seismic Site Classification

On the basis of a weighted undrained shear strength of the clay profile of 55 kPa, the site
falls into Site Class D of the Site Classification for Seismic Site Response of the 2005 NBCC.
8.7  Pavements

Pavement structures should be placed on a prepared subgrade. The silty clay which is below
the topsoil and fill (which should be removed and stockpiled or wasted) is a suitable subgrade
material. It should be reworked until the moisture content is near its optimum value, It would then
be compacted to a uniform density of at least 95 percent of Standard Proctor Density. Any “soft
spots” which develop during the subgrade preparation should be subcut and replaced with suitably
compacted clay materials. Where silt is encountered, it should be subcut by 750 mm and bridged
with a granular fill. A woven geotextile should be placed between the native soil and the granular
fill to provide a separation and reinforcement.

On the prepared subgrade the pavement areas for parking and light duty traffic should consist
of 50 mm of asphaltic concrete placed on 210 mm of crushed granular base course and for heavy
duty traffic for trucking, it should consist of 76 mum of asphaltic concrete on 460 mm of crushed
granular base course, or equivalent sections. Concrete pavements would entail 205 mm of

reinforced concrete on 75 mm of crushed granular base course.
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The materials selection and construction requirements should be to the standards of road
construction as set out in the City of Winnipeg Standard Specifications.
8.8  Other
All concrete in contact with the soil should be manufactured with sulphate resistant cement
and should be of high quality.
Respectfully submitted,

DYREGROV CONSULTANTS

|

A.O. Dyregrov, P.Eng.

13
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DYREGROV

Logged/"f)rawn: 8DG

CONSULTANTS | Checked: ACD

Test Hole No. Project No.
2007-01 272439

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 13, 2007
DRILL : SUBTERRANEAN 460 mm AUGER
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CONSULTANTS

Logged/Drawn:  SRG
Checked: AOD

Test Hole No.
2007-02

Project No.
272939

PROJECT: SEWPCC

DATE OF INVEST : SEPTEMBER 18, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

CLIENT: STANTEEC CONSULTING LTD.
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Logged/Drawn: 8DG

CONSULTANTS | Checked: AOD

Test Hole No. | Project No.
2007-03 f 272639

PROJECT: SEWPCC

CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 12 2007
DRILL : SUBTERRANEAN 460 mm AUGER

sampiEl DEPTH ELEV, s 80Il. DESCRIPTION MCISTURE CONTENT (%)
NO| ) (M) ¥
M
6 1 20 30 40 0 & 70
0.00 75262 8
0.00-0.15 FIiLL, SAND AND CLAY
0.50 23212 £.15-0.76 GLAY, BLATK TO BROWN
0.76-1.06 SILT, TAN, BROWN
1.00 23162 { | 1osrses clay
BROWN, SILTY, STIFF
1.50 23112 \ HIGHLY PLASTIC \
200 22062 0.15 SILT SEAM AT 1.82
2,50 230,12
300 22862 BROWN, STIFE, SILTY, HIGH Cu-42.5 kPa ).
PLASTIC, TRACE DECOMPQSED Pp-59.8 kPa
3.50 2912 ROOTLETS, TRACE ROOTS T73.6 kPa
W-16.5 KNM
100 228,62 \
450 228.12
|
5.00 227 62 5 l ]
5.50 T2 \ H
8.00 0652 i
!
[
650 22612 /
7.00 2862
750 225.12 J
8.00 24,52
| GREY AT 8.83
B.50 | 24,12
i 5.00 22382 GREY, SILTY, FIRM, HIGH PLASTIC CuTT5 kPa \\‘
TRACE SILT INCLUSIONS Pp-49.1 kfa :
9.50 223,12 Tv-44.1 kPa
. Wo7.9 KN
10.00 2262 10
10.50 2212 /
11,00 22162
!
:
11.50 221,12 i %
12,00 2062 \
GREY, SOFT TO FIRM, Cu-58.7 kPa e
12.50 220.12 HIGH PLASTIC, TRACE SILT Pp-34.3 kPa
INCLUSIONS TV-42.0 kPa
13.00 219.62 W-15.9 KN/M
13.50 24942 //
14.00 210.62
i 14.50 218,12
14,63-22.10 GLACIAL SILTY TiLL
15.00 217.62 el SILTY, SANDY, SOME GRAVEL 15
J1 o van loose, soFt /
15.50 21712 SQUEEZING AT $5.54
16.00 21662 J‘
16.50 216,12 ‘
17.00 21552 i
i
17.50 215.12 Q[
15.00 214,82
18 50 21412
12.60 213.62
18.50 21312
; 20.00 | 212,62 o]
NOTES
END OF TEST HOLE AT 22,10
AUGER SCREWED T4 22.10
HOLE DRY ON COMPLETION

FIGURE 4




TR b T g R =
DYREGROY togged/Drawn:  SDG Test Hele No. Project No,
CONSULTANTS | Checked: ACD 200704 272939
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 12 2007
CLIENT: STANTEC CONSULTING L.TD. DRILL : SUBTERRANEAN 480 mm AUGER
sampie] DEPTH | ELEV. s SCIL DESCRIPTION . MOISTURE CONTENT {%)}
NO. {M) (M) Y
M
4] 10 20 30 40 50
0.00 233.02 ¢
00-0.61 FIiLL, SAND, SILT AND CRUSHED LIMESTONE
0.50 232.52 11.61-1.2% CLAY, BLACK
\1.21-1.52 SILT, TAN, WET
1.00 232.02 \
N
150 misz L1 { hearezoar
SITY, STFF
200 231.02 HIGHLY PLASTIC
MOTTLED BROWN
250 230.52 0.15 5I.T SEAM AT 1.95
GYPSUM INCLUSIONS
3.00 230,02
350 22952
400 29.02
£50 2852 DARK BROWN TO BROWN, SILTY, Cu-4T.5 KPa
STIFF, HIGH PLASTIC, Pp-53.9 kPa
500 228.02 TRACE SULPHATES, TRACE SILT Tv-B5.7 kP2 5
INCLUSIONS, LAMINATED Wo7.T KN
5.50 227.52
6.00 227.02
6.50 226,52 \ k
7.00 276.02 l
1
7.50 20552 BRGWN TO LIGHT BROWN, SILTY, CuT5.3 KPa i
TRACE SILT, AND GRAVEL INCLUSIONS,  Pp9a.1 kPz T
8.00 20507 STIFF, HIGH PLASTIC T-88.3 KPa !
W17.5 KNW !
.50 %482 GREY AT .22 \
8,00 224.02
.50 2352 \
10.00 23,02 10 |
10.50 22252 |
GREY, SILTY, FIRM TO STIFF, HIGH Cu-48.6 kPa %
11.00 22,02 PLASTIC, TRAGE SILT INCLUSIONS Po-36.8 ¥Pa
Tv.59.8 kPa
+1.50 w152 W-16.8 KM
12.00 2102
1250 20,52 \
13.00 zo.02
13.50 215.52
1 /
14.00 | 219.02 ! |
N A
14.50 24852 1
% | 14.32-21.03 GLACIAL SIETY TiLL
5.00 21802 [1© | | SWLTY, SANDY, SOME GRAVEL 15
] -t TAN, LOOSE. SOFT
15.50 2752 it COBBLES AND BOULDERS
[
16.00 217.02 || SQUEESING AT 15.84
16.60 216.52 l
1
3
1760 21602 | )
17.50 7552 é
18,00 21562 | F _
18.50 714.52 i_
19.00 panz| 87
18.50 2382 ]
20.00 21302 %
NOTES -
END F TEST HOLE AT 21.2
AUGER REFUSAL

WATER LEVEL AT 14.02 1IN 5 MIN

FIGURE




DYREGROY

CONSULTANTS

sDG
AGCD

Logged/Drawn:
Checked:

T“est Hole No.
200705

Project No.
272939

PROJECT: SEWPCC

DATE OF INVEST : SEPTEMBER 14, 2007
DRILL : SUBTERRANEAN 480 mm AUGER

CLIENT: STANTEC CONSULTING LTD.
samee| DEPTH | ELEV. s SOIL DESCRIPTION
NG (M) (M Y
r M
0.00 23343
0.00-0.75 FILL, SAND, SILT AND GRAVEL
0.56 252.63
.76+ 1.67 CLAY, BLAGK TO BROWN
.00 232.13
1.50 231.63 1.67-1.98 SILT, TAN, WET
200 2113 WL £88-15.50 CLAY
SILTY, STIFF
250 230,63 HIGHLY PLASTIC
MOTTLED EROWN
3.00 23013 GYPSUM INCLUSIONS
250 229.63
4.00 228.13
453 228.63
5.00 28,13
550 27.6
6.50 72713 BROWN, STIFF, HIGH PLASTIC, SLTY G359 kPa
TRACE SiLT INGLUSIONS, LAMINATED  Pp-76.5 XPa
.50 226,563 Tv-53.5 kPa
W-17.2 kNM
7.00 226,13
7.50 226,63
8.00 225,13
GREY AT 8.23
850 224,63 STIEF TO FIRM
5.00 224.13
550 223.63 \
10.00 22313
10.50 7263
1.0 22243
11.50 221.83 \
12.00 PR
12.60 22063
13.00 220,13
GREY, SILTY, FIRM, HIGH PLASTIC, Cu-47.9 kPa
13.50 219.63 TRACE BILT INCLUSIONS Pp-29,4 kPa
T\-49.0 kPa
14.00 219.43 W-16.4 KIUM
1450 21863
15.50-24.68 GLACIAL SILTY TiL
15.00 218,43 B4TY, SANDY, SOME GRAVEL
TAN, LOOSE, SOFT
15.50 21763 COBBLES AND BOULDERS
16.00 2703 LI || sousesng AT 13.10
16.50 216.63
17.00 21603 | |G
1750 21683 | |
18.00 21513
18.50 e || g
AUGER SCREWED TO REFUSAL
15.00 7453 ]|
19.50 1383 L O
26.00 213,12
NOTES ’
END OF TEST HOLE AT 24.68 AT
AUGER REFUSAL

WATER LEVEL AT 15.20 IN 10 MIN

MOISTURE CONTENT (%)

70

FIGURE 8




WATER LEVEL AT 17.70 INT0 MIN

FIGURE T

AT X TExDy
DYREGROY Legged/Drawn: SDG Test Hole No. Project No.
CONSULTANTS | Checked: AQD 200706 272938
PROJECT; SEWPCC DATE OF INVEST : SEPTEMBER 13, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 480 mm AUGER
sampLs| DEPTH | ELEV. s SOl DESCRIPTION MOISTURE CONTERNT (%}
NG, L] (M} ¥
W
1] 10 20 30 40 50 &0 70
5.00 232.37 . 0
mo.oo.mo FILL, GRAVEL, CLAY, BRIGKS AND CONCRETE
0.50 231.87 0.30- 15.24 CLAY, BLACK TO BROWN
HiGH PLASTIC, STIFF,
1.00 231387
SMALL SILT SEAMS FROM 0.9 TO 4.8
£.50 230.87
200 230,37 \
250 220 87
3.00 228,37
350 298,87 \
400 228.37
4,50 23T 87 i
5.00 227.37 \ 5 ]
5.50 226,87 \
€.00 226,37 BROWN, STIEF, SILTY, HIGH Cu-77.9 kPa i
PLASTIC, TRACE SILT INCLUSIONS Fp-28.3 kPa !
8.50 225,87 SMALL LAMINATIONS Tv-83.7 kPa
W-17.5 kN
7.00 22537 /
7.50 224 87 i
800 22437 GREY AT 7.93 !
; STIFF TO FIRM ;
850 TR EY \
9.00 22337 i
3.50 2287 \ \
10.00 22.37 10
16.50 221.87
GREY, SLTY, FIRM TO STIFF Cu-68.8 kPa
£1.00 721,37 TRACE SHT INCLUSIONS, HIGH Pp-49.1 kPa
PLASTIC Tw52.0 kPa
11.30 220.87 W17 KN/M
12.00 220.37 /
4
12.50 219.87 i
13.00 218,37
12.50 218.87
BELOW 13.7 LARGE GLACIAL TILL INCLUSIONS P
14.00 718,37
14.50 o177 \ /
15.00 217.37 is
15,50 21687 | 2, 115.50-22.55 GLACIAL SILTY TiLL w
O - SLTY, SANDY, SOME GRAVEL
16.00 216.37 i | TAN, SOFT, LOOSE
<'b f.] WET YO SATURATED
16.50 21687 [, E.—; COBSLES AND BOULDERS
17.00 2537 [
S
17.50 21487 §
18.00 21437 i<
18.50 21387 §
. AUGER SCREWED TO REFUSAL
15.00 2337
18.50 212,87 } o
20,00 21237 2
NOTES
END OF TEST HOLE AT 22.96 AT
AUGER REFUSAL




DYREGROV

_ Logged/Drawn: 5DG Test Hole No. Project Ne,
CONSULTANTS | Checked: AOD 2007-07 272939
PROJECT: SEWPCG DATE OF INVEST : SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTING [TD. DRILL : SUBTERRANEAN 460 mm AUGER
saueLe{ DEPTH | ELEV. ] SCGIL  DESCRIFTION MOISTURE CONTENT (%)
NG| (W) ) ¥
M
0 10 0 30 40 0 & 0
0.00 233,13 o
RSPC]0.00-0.30 FILL, SAND, AND GRAVEL
0.50 23263 0.30- 14,33 CLAY, BLACK TO BROWN
SILTY, HIGH PLASTIC,
1.00 23213 VERY STIFF TO STIFF
TAN SILT LAYER OF 80mm AT 1.37
150 73163 MOTTLED BROWN, \
2.00 231.43 \
2.50 230.63
2.00 23013
350 22953
400 226.13
450 22863 BROWN, STIFE, SILTY, HIGH Cu-40.9 kPa k
PLASTIC, TRAGE SULPHATE POCKETS  Pp-85.8 KPA
500 22813 TRACE ROGTLETS, TRACE SILT Tw51.0 kPa 5
INCLUSIONS W-17.6 KN/M
550 2:7.63
6.00 7.3
6.50 226.63 \
700 22613 \ ;
750 22563 , \
8.00 22543 i
8,50 224,63 \
5.00 224,13
GREY AT .15
9.50 223.63 STIFE TO FIRM
10.00 2313 \ 10
5
! 18.50 27263 GREY, SILTY, FIRM TO STIFF, Cu-E5.3 kPa b
HIGH PLASTIC, TRACE SILT Pp-49.1 kPa I
11.00 2213 INCLUSIONS, GRAVEL STONES V9.8 kPa i
AT BOTTOM 50 mm DIA W-16.8 khM \
11,80 201.63
12.00 22413 \ !
H
12.50 220.63
12.06 22613
13.50 21663
14,00 219.13 \ //‘/
14.50 21863 |~ |14.33-22 56 GLACIAL SILTY TILL //
* | SLTY, SANDY, SOME GRAVEL
1800 21843 | % TAN, LOOSE, SOFT 13
AN COBBLES AND BOULDERS
15.50 297.83 i1
ot
16.00 21713 SQUEEZING AT 15.24
15.50 216 63 e
&
17.00 216.13
=
1750 21562
o
18.00 71513 R
1850 21463
. AUGER SCREWED TO REFUSAL
19.00 214,83 | &
19.60 213,63 -
20.00 213.13 T i
NOTES .
END OF TEST HOLE AT 22.56 AT
AUGER REFUSAL

FIGURE

8




DYREGROV

CONSULTANTS

SDG
AQD

Loggedlbrawn:
Checked:

?est Hole No.
2007-08

Project No.
272839

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 18, 2007
DRILL : SUBTERRANEAN 460 mm AUGER

sanple] DEPTH | ELEV. s SO DESCRIPTION
NOL| ) ¥
M
0.00 732 64 i
10.00-0.30 FiLL, SAND, SOME GRAVEL,
0.50 23211 0.30- 1.22 CLAY, BLACK TO BROWN
SILTY, HIGH PLASTIC
1.00 SN
1.50 2111 J ! ‘ 1.22-1.83 SAT
CLAYEY, TAN, FIRM
200 230.51 1.83-14.64 CLAY
SILTY, STIFF
2,50 23041 HIGHLY PLASTIC
MOTTLED BROWN
3.00 22084
THIN SILT SEAMS FROM 3.0 TO 4.5
150 226 14
4,00 228,64
450 228 11 \
5.00 227.61
850 22711
§.00 226 54 \ BROWN, STIFF, SILTY, HIGH PLASTIC, Cu-88.7 &Pa
TRACE SILT INCLUSIONS, TRAGE Pp-98.1 kPa
6.50 226,41 SULPHATE POCKETS, TRACE ROOTLETS Tv-88.7 KPa
W-17.8 kNM
700 275,61
7.50 2611
8.00 224.61 !
850 22411 w
.00 223 51
GREY AT §.15
$.50 273 11 STIEF TO FIRM
10.00 222 61
10.50 22211
11.00 224 81
11.50 22111
12.00 220,61
12.50 220,14
13 .60 719,61
1350 21911
14.00 21861 \
14,60 218,11
=~ 14.64-22.66 GLACIAL 8ILTY TiLL,
15.00 21761 - SITY, SANDY, SOME GRAVEL, CLAYEY
‘ol TN loose, soFT
15.50 21701 | | QU WETTO VERY WET AT 6.7
1600 21661 1 13 |1 EASY DRLIING FROM 157 7O 183
16,50 24611 |,
17.00 21581 | {}
17.50 2511 | R
18.00 214.61 '
; 1
18.50 21411
l 1] AUGER SCREWED TQ REFUSAL
12.00 213.61
O | COBBLY AND BOULDERY AT 18.2
18.50 KR LI
DIFFICULT DRILLING BELOW 71.3
.00 212.61

NCTES ;
END OF TEST HOLE AT 22.568 AT
AUGER REFUSAL

HOLE OPENTO 115

INSTALLED 1585 PIEZOMETER WITH BOTTOM 3.05

SLOTTED

MOISTURE CONTENT (%)

kiv

B T B

20

FIGURE

g




2
DYREGROV Logged/Drawn: sSDG Test Hole No. Project No.
CONSULTANTS | Checked: AQCD 200749 272933
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 18, 2007
CLIENT; STANTEC CONSULTING L1D. - DRILL : SUBTERRANEAN 125 mm SOLID STEM
sawpiel DEPTH | ELEV. s S0IL DESCRIPTION MOISTURE CONTENT (%)
NO.| M) (M} Y
M
b} 10 20 ki 43 i 80 vl
0.00 232,82 [ 1
M £.00-0.46 FILL, SANDY GRAVEL WITH SILT
0.50 23232 0.45-14.33 GLAY
\ BLACK TO BROWN,
1,00 23162 SILTY, VERY STIFF TO STIFF
HIGHLY PLASTIC
1.50 23132
2.00 230.82 \ \
2.50 230.32
300 229.82 \T
3.50 22932
4.00 22887
GREY AT 7.6
4.50 72832 /
5.00 277,82 \ 5
5.50 2242
8,00 226.82
6.50 226.32 \
7.00 225.82
7.50 7532 DARK GREY, SILTY, FIRM, Cu-74.8 kPa
HIGH PLASTIC, TRACE SILT Pp-36.8 kPa \T
B.00 224,82 INCLUSIONS Tw-48.0 kP3
W-17.9 KK
2.50 2432
5.06 22382 ]
Yo
8.50 223.32 ! \ :
10.00 2282 10 )
10.50 72232
GREY, FIRM, SILTY, HiGH PLASTIC Cu-68.3 kPa
14.00 721,82 TRACE SILT & GRAVEL INCLUSIONS, Pp-36.8 kPa
Tv-62.6 kPa
11.50 22432
12,00 22082
",
12.50 220,32 \\
HOLE OPEN TO 12.8
12.00 213.52
13.50 219.32
14.00 218,82 /
14.50 218,32 , 114.33-22.78 GLACIAL ST TILL /
¢ SILTY, SANDY, SOME GRAVEL
5.00 217.82 TAN, LOOSE, SOFT 15
. COBBLES AND BOULDERS
15.50 217.32 &
16.00 71882 | s
. EASY DRILLING FROM 16.7 TO 18.3
16,50 216.32 || FINE GREY SATURATED SAND
17.00 215.82
17.50 2532 | |p |
18.00 21482 |1 °
1250 auz|| P
) AUGER SCREWED TC REFUSAL
19.00 213.82
. COBBLY AND BOULDERY FROM 18,8 TO 23.78
19.50 21332 .
20.00 nze | 20
NOTES -
END OF TEST HOLE AT 23.78 AT
AUGER REFUSAL

FIGURE 10




DYREGROV SbG

AQD

Logged/'ﬁrawn:

CONSULTANTS | Checked:

Test Hole No, Project No.
2007-10 272839

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 14, 2007
ORILL : SUBTERRANEAN 460 mm AUGER

savpcE| DEPTH | ELEV. s SOIL DESCRIPTION MOISTURE CONTENT (%)
NO. (M) (M) Y
I
6 10 W B 4 0 6 T0
5.00 23265 o
0.00-0.76 FILL, SAND, SILT AND GRAVEL
0.50 23215
.76 1.67 GLAY, BLACK TO BROWHN
.00 231,65 \
150 23145 \ [+.67-1.98 SILT, TAN, WET
2.00 2065 Ll Lk 051295 coay
\ SILTY, STIFF, HIGH PLASTIC,
2.50 Z30.15 MOTTLED BROWN, GYPSUM INCLUSIONS
.00 229.65 \ BROWN, SILTY, FIRM, HIGH Cu-21.0 kPg .
PLASTIC, TRACE SILT INCLUSIONS Pp-35.8 kPa
3.60 22815 LAMINATIONS Tw-62.8 kP2
WAIET KNIM
00 278,66
4.50 228.1% \
5.00 22785 5 | ;
550 22715 k
600 226.65 \ i
550 226.16 \
7.60 226.65 |
L
7.50 22515 |
8.00 24,65 N 1
GREY AT 8.23
850 22418 STIFF TO FIRM
2.00 22365
GREY, SILTY, STIFF, HIGH Cu-86.4 kPa
550 273.16 PLASTIC, TRACE SILT INCLUSIONS Pp-68.7 kPa
Tw87.2 kPa i
10.00 22265 ] W-18.9 KN/ 10 : ‘&
10,50 222,45 |
i
11.00 | 22165 i
1.5 2115
42.00 220,65
12,50 220,15 \ ]
13.00 219,65 12.95.20.43 GLACIAL SILTY TiLL 1
L1l SETY, SANDY, SOME GRAVEL 1
13.50 219.15 1 TAN, LOOSE, SOFT
L~ 'I COBBLES AND BOULDERS
12.00 218.65 -
SQUEEZING AT 13.10
14.50 21818 [, "
15.00 21755 15
15.50 27145
18.00 21688 14 B
16.50 21615
17.00 71565 |1 b
H
17.50 215.15 \g ;
18.00 21486 | |,
18.50 24154 o
AUGER SCREWED TO REFUSAL
19.00 21386 | 1.
1550 213.15 -
20.00 212881 20
NOTES -
END OF TEST HOLE AT 20.43
AUGER REFUSAL

TEST HOLE DRY UPON COMPLETION

FIGURE 11




DYREGROV

CONSULTANTS

sSDG
AOD

togged/Drawn:
Checked:

Test Hale No.

Project No.
272939

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 18, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

MOISTURE CONTENT (%)

¢

—

o

sSamwple| DEPTH | ELEV. s S0iL DESCRIPTION
NO. L (M) (M) Y
1
0.00 232.56
0.00-0.30 FILL, CLAY, SOME GRAVEL
0.50 232,09 \ 0.30-14.02 GLAY
SILTY, DARK GREY, HiGH PLASTIC
1.00 23159 VERY STIFF TO &TIFF,
1.50 1.0 \
2,00 736,59
50 o SILT LAYER AT 2.28
280 230,09
MOTTLELD BROWN BELOW 2.50
300 728,58
3.50 22508
£.00 22885
4.50 208,08 \
BROWN, BILTY, STIFF, HIGH Cu-57.1 kPa
5.00 227 58 PLASTIC, TRACE ST AND FINE Pp58.9 kPa
GRAVEL INCLUSIONS Tv-63 8 kPa
5.50 727.09 W 17,4 kNIM
£.00 226.59
8.60 226,09
7.00 226 56
7.50 225,08 \
GREY AT 7.82
500 224.59 STIFF TO FIRM
8.50 224,08
9.00 223.56 \
9.60 723,09
10.00 222,58
10.50 222,08
GREY, SILTY, FIRM TO SOFT, Cu-42.2 kPa
11.00 22159 HIGH PLASTIC, TRACE SILT, SANDY Pp-48.1 kPa
ANE GRAVEL INCLUSIONS Tv-36.3 kPa
11.50 2108 TRACE SULPHATES
12.00 220.59
12,50 22008
13.00 218.50
13,50 219,08 \
14.00 218.59
1 14.02-22.26 GLACIAL SILT TiLL
14.50 21808 | SILTY, SANDY, SOME GRAVEL
> TAN, LOOSE, SOFT
15.00 217.59 1 1% COBBLES AND BOULDERS
15.50 708 ] P SQUEEZING AT 14,37
16.00 21650 | [
16.50 216.08 { | -
17.00 nEs9 1}
17,50 21509 | |
18.00 21459 | bt
’ DARK GREY SAND AT 18.3
18.50 214.08 WATER ENCOUNTERED
16.00 21389 | - l
11 COBBLY AND BOULDERY FROM 20.42 TG 21.35
12.50 MW~
000 21259 |
NOTES
END OF TEST HOLE AT 22.26 AT
AUGER REFUSAL

HOLE OPEN TO 11.3 UPON COMPLETION

18,29 PIEZC INSTALLED WITH BOTTOM
3.05 SLOTTED

FIGURE i2




DYREGROV

CONSULTANTS

Logged/Drawn: SDG
Checlked: AOD

“Test Hole No. Project No,
260715 272939

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 17, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

TP AT 182 BELOW GRADE

sampLe| DEPTH | ELEV. s SOIL DESCRIPTION MOISTURE CONTENT (%)
NO L (M} ) Y
M
9 10 220 30 4 0 & W
0.00 231.41 0
07 10.60-0.20 TOPSORL
0.50 230.81 £.20-12.80 CLAY
DARK GREY TO BROWN, SILTY, STIFF
1.00 730.41 HIGH PLASTIC,
180 220 81 N
2.00 229.41
2.50 228.91
MOTTLED BROWN AT 2.4
3.00 228.41
350 RS
400 227 41
4,50 225.91 !
5.00 226.41 5
i
5.50 225 91
8.00 225,41 SHTY, DARK BROVWN - GREY MOTTLED  £u-47.4 kPa
§ FIRM, HIGH PLASTIC Pp-36.8 kPa
6.50 224,94 Tv-68.7 kPa
i W-17.1 KN/M
7.00 224,44
7.50 223.91 i
800 22241 \
GREY AT 8.73
8.50 22291 STIFF TO FIRM
8.00 72241
GREY, SILTY, FIRM TO STIFF, Cu-71.5 kPa !
2.50 224 8t HIGH PLASTIC, TRAGE ST Pp-85.1 kPa ]
MNCLUSIONS Tv-50.8 kPa i ;
10.00 2141 W-18.3 KN/M 10 i
10.50 22081 |
11.00 22041
FiRM TO SOFT
11,50 219.81
12.00 219.41
12.50 21881
12.80-22.26 GLACIAL SILT TILL
1300 218.41 1 SITY, SANDY, SOME GRAVEL
TAN, LOOSE, S0FT
13.50 217.91 COBBLES AND BOULDERS
14.00 217.41 HOLE SQUEEZING IN AT 14 !
14,50 216.91
15.00 216.41 MEDIUM DENSE AT 14.9 15
15.50 21891 |7 DENSE BELOW 15.8
b
16,00 21841 [, 1 SESPAGE BETWEEN 15.2 AND 16.8
16.50 21291 | |
i %
1700 21641 1 i
17.50 21381 | 2
&
18.00 2341 ] 1L
L
18.50 212.91
G AUGER SCREWED TO REFUSAL
19.00 29241 | -
18,50 PAER N
COBBLY AND BOULDERY BELOW 20.12
20,00 211,41 20
NOTES .
END OF TEST HOLE AT 22.25 ON
PROBABLE BOULBERS
HOLE OPEN T 11.28 AT COMPLETION OF DRILLING
STANOPIPE 18.3 LONG WAS INSTALLED WiTH FIGURE 13




DYREGROV

Logged/Drawn: DG

CONSULTANTS | Checked: ACD

Test Hole No. Project No.
2007-16A 272939

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD,

DATE OF INVEST : SEPTEMBER 17, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

saweLe! DEPTH | ELEV. 8 SOIL DESCRIPTION MOISTURE CONTENT (%)
No. | (W) (M) ¥
M
1] io il 0 40 50 &0 70
0.00 73182 0
0.00-6.15 TOPSOIL
0.50 731.42 \ ©.15-12.50 CLAY
BROWN, SILTY, VERY STIEF TO STIFF
1.00 230.52 HiGH PLASTIC
MOTTLED BROWN
1,50 230.42 TRACE SiT INGLUSIONS =
200 229.92
250 279.42
3.00 228,92 SILTY, ST Cu-72.0 KPa
HIGHLY PLASTIC Pp.36.8 kKPa
3.50 228542 MOTTLED BROWN T-51.0 KPa
GYPSUM INCLUSIONS W-15.5 KN/M
4.00 2792 TRACE SILT INCLUSIONS
LAMINATION STRUGTURE
450 227.42
5.00 226.82 \ 5
550 276.42
6.00 )
850 225.42
7.00 2480 \ !
7.50 224.42
8.00 223,82 GREY AT 7.93
8§50 pzaar|
.00 Y rs \
9.50 202,42
10.00 22192 10 1\
10.50 22142 )
1100 22092 \
1150 2042 | O\
|
12.00 219,92
12,60 | 219.42
i 112.50-22.86 GLAGIAL ST TILL
13.00 218.92 | 4o SILTY, SANDY, SOME GRAVEL
- TAN, LOGSE, SOFT
13.50 218,42 COBBLES AND BOULDERS
“1i  FEW CLAY SEAMS AND INCLUSIONS
14.00 zre [
G COBBLY AND BOULDERY, MORE DENSE BELOW
14.50 17.42 127
T
15.00 21682 | ¥ 15 '(
1550 21642 | 1 MORE SOFT AND LOOSE BELOW
i 142
16.00 2582 |
i
1650 n5a2 | |
BEE [
1700 21492 ] 0| /
17.50 2uaz] |,
18.00 213.82 J'l 'iﬂ /
18.50 21342 | ° HARDER DRILLING FROM 18.3 TC 18.3,
o BOULDERY, WATER ON AUGERS
19.00 21282 | Y
18.50 nzaz|
20.00 211.82 20
NOTES -
WIL DATE ELEV END OF TEST HOLE AT 22.85 AT
— AUGER REFUSAL
Sept 1807 7211
Sept 189007 223.46 PIEZCMETER INSTALLED TO 18.99 WiTH
SOTTOM 3.05 SLOTTED FIGURE 14




DYREGROV

CONSULTANTS

SDG
ADD

Loggedf"f)rawn:
Checked:

?est Hole No.

2007-17

Project No.
; 272933

PROJECT: SEWPCC

CLIENT: STANTEC CONSULTING

LTD.

DATE OF INVEST : SEPTEMBER 18, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

sampLe| DEPTH | ELEV. g SQIL DESCRIPTION
NOLT W) ™) ¥
M
0.00 233.01
0.00-1.22 #1
050 232.51 CLAY MATRIX, SOME GRAVEL
1.00 232.01
1.50 231.51 \\ 1.22-1.83 CLAY
BLACK TO DARK GREY, S&TY,
2.00 ztot || HiGH PLASTIC, STIFF TO VERY STIFF
1.83-2.44 SILT, TAN, MOIST, FIRM
2.50 730,54 2.443.05 CLAY
BROWN, SILTY, STIFF, HIGH PLASTIC
3.00 23001 j
350 229,84 END OF TEST HOLE AT 3.05 IN
BROWN SILTY CLAY
400 2901

MCISTURE CONTENT (%)

20

FIGURE 15




DYREGROV

Logged/Drawn: SDG

CONSULTANTS | Checked: ACD

Test Hole No. Proiect No.
2007-19 272338

PROJECT: SEWPCC
CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 17, 2007
DRILL : SUBTERRANEAN 125 mm AUGER

sampLe| DEPTH | ELEV. 5 SO DESCRIPTION
NOL L () M ¥
M
0.00 23177
L3R 6.60-0.15 TOPSOR
0.50 2127 0.15-3.05 CLAY
SILTY, VERY STIEF TO STIFF
1.00 230,77 HIGH PLASTIC,
1.50 230.27 \
MOTTLED BROWN
2.00 208,77
2,50 220,27 \
3.00 ZBTT N
3.50 228,27 {END OF TEST HOLE AT 3.05 iN BROWN GLAY
400 sl

MOISTURE CONTENT (%)

T

FIGURE 16




DYREGROV

Test Hole Mo,

Legged/Drawn: 5DG Project No.
CONSULTANTS | Checked: ACD 2007-21 272939
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 14, 2007
CUENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 450 mm AUGER

saMpLe| DEPTH | ELEV. s S0IL DESCRIPTION
NO.| (™} ¥
M
a.00 233.41
7 10.00-0.60 FiLL
0.50 232.91 SANDY, GRAVELLY, GLAYEY, SILTY, PLASTIC, GARBAGE
080305 GLAY
1.00 232 41 BROWN, SiLTY, STIEF TO VERY STIEF,
HIGH PLASTIC

1.50 231,81 i
2,00 231.41 MOTTLED BROWN AT 1.8
250 230.61 \ TAN 75 mm SHT SEAM AT 2.2
00 7041 N,
350 228,91 END OF TEST HOLE AT 3.05 IN BROWN GLAY
400 225 41

MOISTURE CONTENT (%)

1]

¢

40 50 &0

i

0

FIGURE 17




DYREGROV

Test Hole No,

Logged/Drawn: sSDG Project No.
CONSULTANTS | Checked: ACD 2007-22 272938
PROJECT: SEWRCC DATE OF INVEST ; SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTING LTD, DRILL : SUBTERRANEAN 450 mm AUGER

saupiE; DEPTH | ELEV, s 80l. DESCRIPTION
N | M) (M} Y
M
0.00 2251
NN 0.00-0.28 FiLL
0.50 232.01 \ SAND, SOME GRAVEL, SILT
0.38-2.74 CLAY
1.00 231.51 BROWN, SILTY, STIFE 7O VERY STIFF,
HIGH PLASTIC
1.50 231.1
MOTTLED BROWN AT 1.5
2.00 230.51 50 T 75 mm SILT LENSES BETWEEN
1528 1.82
250 230.01
200 22061
3.50 229.01 END OF TEST HOLE AT 2.74 IN BROWN CLAY

MOISTURE CONTENT (%)

f]

10 20 30 40 30

60

7

FIGURE

18




DYREGROV

Loggeciflﬁrawn: 3DG

CONSULTANTS | Checked: AQD

Test Hole No, Project No.
2007-23 272939

PROJECT: SEWPCC

CLIENT: STANTEC CONSULTING LTD.

DATE OF INVEST : SEPTEMBER 14, 2007
CRILL : SUBTERRANEAN 450 rmm AUGER

samree| DEPTH | ELEV. s SOIL DESCRIPTION
NOLL (M () Y
M
0.00 232,84
0.00-0.46 FiLL
0.50 232,34 SAND, GRAVEL, CLAY
N 0,46-1.68 CLAY
1.00 231.84 BROWN, SILTY, STIFF TC VERY STIEE,
HIGH PLASTIC
150 23134 §
T7 ] ]teetoesnr
2.00 230,84 TAN, WET, LOW TO NON PLASTIC
1.88-2.74 CLAY
2.50 230.34 L\ BROW, SILT, HIGH PLASTIC
STIFF
3.00 229.84
150 225,34 END OF TEST HOLE AT 2.74 It BROWN CLAY

MCISTURE CONTENT (%)

er

70

20

FIGURE ]
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LOCATION: RIVER LOT 0153 IN PARISH OF St. Norbert

Owner:
Driller:

CITY OF WPGMWRB

M.R. HALL DRILLING LTD

Well Name:
Well Use:
Water Use:
637014
5517555

UTMX:
UTMY:
Accuracy XY:
UtmMmz:

GOS0CH07 MO-16 SEWPCC

CBSERVATION

1 EXACT {<5M] [GPS]

233.629
Accuracy Z:
Date Completed: 1871 Jan 01

WELL LOG

From To
(ft.y (ft)

0 50 DARKBROWN CLAY
5.0 6.0 SILTY BROWNCLAY
6.0 33.0 BROWN CLAY

33.0
47.0
55.0
66.5
71.0
72.0
76.0
77.0
81.9
82.9

47.0
55.0
66.5
710
72.0
76.0
77.0
81.9
82.9
99.9

1 EXACT <10CM

Log

GREY CLAY

SANDY STONY BROWN TILL

SILTY FINE SAND, COARSE GRAVEL STREAKS
LIMESTONE

SHATTERED LIMESTONE

LIMESTONE

SHATTERED LIMESTONE

LIMESTONE

SHATTERED LIMESTONE

LIMESTONE

WELL CONSTRUCTION

From To Casing inside OQutside Slot Type Material

(ft.) (ft) Type

Dia.(in) Dia.(in) Size(in)

0 67.8 casing 4.00 IRON
87.8 99.9 open hole 4.00

Top of Casing: 18.0 ft. betow ground

No pump test data for this well.

REMARKS

SOUTH EAST WINNIPEG POLLUTION CONTROL CENTRE, TEST HOLE #3, WELL IN
BASEMENT, SE CORNER, DOWN 4 FLIGHTS OF STAIRS, BOILER ROOM, CASING

CEMENTED IN PLACE, E-LOGGED TO 98 FT, CHEMICAL ANALYSIS GROUND LEVEL
ELEV MEASURED 233.629 M

FIGURE 21
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A ¥
0.25 H
N
H
0.75 H
4 ) v
——n —
Ph = 0.4yH
Where: Ph = Lateral earth pressure on shoring (kPa)
= 5011 unit weigth { 17.28 kKN/MS3)
= Wall height (M)
Note: Add

surface Toad surcharge where applicable

DYREGROV CONSULTANTS SEWPCC
CONSULTING GEOTECHNICAL ENGINEERS EARTH PRESSURES
TEMPORARY SHORING
SCALE  NTs DATE 23-11-07 [MADE TJH GiQ__AOD JOR 272938 'FIGURE 23
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PROFOSED SCUTH END PCLLUTICN
CONTROL CENTRE

WINM NITOBA

METROPOLITAN CORPORATION OF
GREATER WINNIPEG

/o Wb, WARDRGP & ASSOCIATES

W58 DATE: HMarch &, 1971



SOUTH  PRGPERTY LINE OF PERIMEITER HIGHWAY
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e

™M

—

SCALE : {in = 2007

ENLARGEMENT OF TREATMENT PLANT AREA

LEGEND:

m

CASEGRANDE TYPE
ZOM
D iMM

3T

A

PALy

TATLY E23T7 ¢F

18"¢dis, PCWIR AUGEZA TEST HOLE

{7C-2) - DENOTES TEST H
WITH A 47dia TRi-

iLLED

- \
= =} o
< c © 8 8
%
g & é & s
w W W %) q/
Ero'oo L !
27
EiSﬁCO
3
]
i
26400 “,
- 7
i 218
!
1
i '
s25~Cf’3 ’ ‘
i
| :
i g ] : ~
. 0+0C — ' g | I
i i 218
! ;
i ?
: | 220 i
255400 ‘ 7 -
i
i !
i i i
G 1
i : ]
i i H
E40400 — :
| 5
' ! N | >
E43.00 : : =
N | =
\ N ; 3
NN :
| NN
F { : t
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. i vl
£55400 'u\\ a.
1 J
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\ D =
I F
i ! 2zt
E20400 - ‘ :
: i
1
| | |
EB85.00- ¢ f

GENERAL SITE LAYOUT AND LOCATION

SCALE: lin= 50011,

[ O JANIS! ADDITION OF TE3T HOLE
H . -rz

MEVILODN DTN

C. i CEsie

Ban AN

CJdv

4,70 NS 3AQWN

Rigley, Kiohn & Leanalf International Ltd, |

YANCOUVER  «  ESMONMTEN . CALGARY -+  WINNIAEG |

e

“SOUTH END POLLUTION

CONSULYTING ENGINEERS
canana .

TEST HOLE LOCATION and SITE LAYOUT

[PUPUNS. 3.5 W SR S PR

ONTROL GENTR

| W. L. WARDAOP AND ASSOCIATES

S .::»1|2/24/?D‘ﬂw;u§! LIV
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R

-y

TEST H
oaTE__December 11470 h O L E L O G HOLE NO. 102
MPLE T Hheconrti A CG‘“ i’ -~
SAMPLE DATA ELEV, COLLAR ] AU reSc D essiaen
H t i H |
WEIGHT HAMMER 3 |eLEv.erounn ! 2 3 4
o B FIELD vANE A Lag vang BUNGONF,
z
HEIGHT DAGP » | €S-0RD. LOCATION FLASTIC WATER wers
: LT CONTENT PNTYSY
r i ! :
- Xomm e e O~ e — *
Sn 2 stens| DESCRIPTION OF MATERIAL
; : .{ 16 20 EQ T4 Rl
g | o TOPSOIL - black, highly organic { i f
5 | Baa | CLAY - mottled brown & grey ,f Lo
L==s - highly plastic E=S O R
- layered structure RN | %
: ' 3 : . |
A7 0 B L firm, moist ? $ Lo
0 DSy | . g HNERE
] At 7'-8' - SILT LAYER - tan, medium dense—EH TS
j : - low plastic, wet ‘\} ; i* } ! i
15 | Bag At 5¢ 15! - occasional silt partings | o ] !
i At 15" = occasional inclusions of gypsum o ; §;3 T
f crystals 3 \ BT Dol
A R LY Pl
' s i p——— i Sy H i .
o 21.¢ nEEREREE
B SRR
25 289 CLAY - dark grey SRR P
i . . T 1 ;
I - highly plastic ¥ B ;a |
i | . A N P
26 2 SV; - layered structure N N :
i ! ] - i ! ; P 3 )
L - firm, moist I Lo
_ ‘ . , - . 1 T A :
W;;_;igc% - occasienal partings of sile | [ | 1 i | L i
; i I A T A
[ ' gnd till-like materiz} 3 !j A AU T O
e | , A I T A L
h,hﬂ;z”Svl (frequent from 40.0 ft MEREERESE
‘ . ST
j ; denth on) R S
j v i J : i i ‘/: i ; ; :
Lol nanl I (A A R B R
%__‘_u%ﬁE_.—___._____ =1 I [
| 7.0 N
cr ] GLACYAL TILL - light grey color NG
' - low to nonm-plastic AR NS N N -
£9 ] EES . . 17 AN T
e 2.6 cleyey silt bindper | A LN L 0 1 0 1 ¢
% ‘ - soft, wet T T F | | f i
gebbles to 3/44 l ' Lo Py
£ 52" - Till geomes firm i § Loy
to stiff g l ! o
i T
— ' NOTES ——
\ E i ! i ‘7 E ;
i ! i ?
1. No water, E i ? ] ! 1
n;{PQC%Et R
; 2, No sloughing of test hole, ~ Penetromerer | |
: H ! b H ! ! i i
i i i ! ; !
] . R i I : [ i | | } :
— 3. Hole discontinued 2t 52.0 ft | t S S I R T VU
depth, (Maximum Augar uen*H) i Co f J [ R
: oot N
| A R
A A A R
H 1 i | P
' ] EEEEE
. b b L
dproJECT
o "5 & &1 ) i
] ES L n fE, ]
b - .2j\’Pwnwgtﬁﬂgbnwfﬂmﬁiﬂf?_- O”{d L L iSﬂuTH ENR POLLIT IO CONTARL CENTRE
I me—s I e S
C. CEBL TN 5 mil e ce
OF SUTTING ENGINEERS | a0 ueimauss 1 couesrions | WINNTPEG, MANITO3A -




| TES 5
i oATE .\’ovember 32. }970 T H O L = LOG HoLE NO, 103
f SAMPLE DATA j - ELEV, COLLAR , ygﬁgﬂgé?eggcol—”%re“ ren
‘ | I
WEIGHT HAMMER = ELEV. GROUND } "’
L } 8 BFIELD VANE A LAS VANE EUNCONE,
o er}-! a s | T X - BT
T r ![ o, f | DESCRIPTION OF MATERIAL L e 0 e
r i If BEJO g+ TOPSOIL - black, hlghly organic f ! i F ; i f i
f ] . . -
I | to 5' SILT LAYER - tan color rL,,L,\[ R
i i H il A : -
{ - medium dense, ; N | N
- tow plastic ! f N P
| . | [ PN |
| - meist Lo L e
| CLAY - mottled brown & grey } | ,'H i !a\ J !
b4 - highly plastic | o |
| = layered structure f %»’;ﬁ‘ L SR
| - firm to stiff T T
i ~ moist ' ’ % \ A
1 - frequent small silt lumpg S PV S I
\ end organic spots I ; “““—j P ;
NERRE .
CLAY - dark grey ' L] ! A
- - highly plastic LT P
- layered structure i | \4 i f] Py
s ! - firm | smL Lo
i :‘ ’ - moist PoTT o
f | - frequent small partings of i/% oy
| \ silt & titl-1ike material R T
; { i = At 22' =" inclusions of decayad ‘ f‘\ l f R TR
J L0 !ZHSYf J 8 ! ! organic ! P L B
[ : : AU o :
ST T T
| | g Qg\ fi;z Y J AR U S I
i i i et \ A O
S N y GLACIAL TILL - light grey EN
i“"“‘ e ‘ ' - low to medium p1a:~:t7<:%“5?’3i T '
!; | o | ol clayey silt binder f \i | f ] :
£ f | e ‘ - st " sof LN
s | 10 s stones to 2 , SO t L P
f . l S 7 wet to saturated N T T
[J&;BEG : i lco £ £ 52.5' - becomes hard £ moist f e b S
| | 7o et T T
! i [ ;
o voTES SRR
L ! | . L |
‘ ! - A B :
| i . No water, | ; ! f i J f . i
I i J . N ;%_' : : | i : 1 !
| | | 2. No sloughing of test hole. Ei | | ; P
[ ‘ ;
L I | !
o 3. Hole discontinued at 52.5 ft A R
5 , ‘ depth in glacie) till, ' Pocket|Penetrometer
i ! i ! | i ' ! i
: [ | A T R R S :
o RN ‘
| | I ;
f f { { J i [ ;l ; i
i l ! I [ : ! ; ;
| ! ! : : } I P
i ; ; [ 1 [ i 1 !
o R
s e Pl
! - . o T T CjfPRosECT ;
! el labn & om0 Tntqpmaal - 4 ’ ‘
F spiey, KDl & Taer 3f Inbamational L., ; SCUTH END POLLUTION CONTROL CEy™a% |
[T e e e st dsiutotmsuoe J P YT T I
i e CONSULTING ENG”\EEEHS | son ECHAMICY & FOUNDATIOMNS WINNIPEG, MANTTCAA
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TE

ST HOLE LOG

HOoLE NO,

105

i

!

!

!

! SAMPLE DaTA

T 7 ol - B
ELEV. COLLAR %ngonbégegccogg ressicn
WEIGHT MAMMER 3 ELEV. GRGUND § Z 3 b i
: & BFIELD VANE A LAT VANE  eyuncowe, i
MEIGHT DRQR E CO-ORD. LOCATION PLASTIC WATER Ltoyin
] LintiT CONTENT ik
| sesrw [ 2.8 isL0ws R = @ = == - X
T E = Ne, DESCRIPTION OF MATERIAL ‘o 10 € 23 sr0
| 0 1 02—TOPSOIL = black, highly oraanic f ;
QHS ! V . - i i
5 ey m\_!/-i' CLAY - mottled brown § grey = e ;
| ZaNyrd ‘ -
}' - highly plastic / U !
10 ! Bag L2 “
0 1‘ = i e a/ - layered structure A ——3
i f . ‘ . ’ i i
FE - firm te stiff \ i ;
15 nuigy, 3 : i '
i e - moist e LI o . |
i , = occaslonal partings of silt I/; Lo |
20 | , AL A ;
g,jec m_.,.ﬁg end of gypsum crystals s : L
a i i A U N :
L / , | 5\ SN i
2"‘ 21 j | : ! f }
2 SY[’ : %/: i At 5' = numerous seams of tan — = (‘f»—g I
l | ESN . VR R
I | 4 : silt AN N AN L
{30 o, Lo PR ERY Py
I pe e 3 ) O e I T .
I R R T B CLAY - dark arey TR
| ‘{Wc f i | | - highly plestic /1 ; N
f._s.:%;“ = : 7/1 - layered structure o N S S S T
RN - soft to firm AT
[, | | - damp to wet JN T A Y I O
0 I‘ Sag, 'ms,h’ ~ cccasional small partings L:}f" A B N I 5
o f ”?\\ of silt & till-like materiel 7 | | 77
gy TR RPN
Lo isnig ! 4T . ., e S
i ng_.__riwﬁ._ﬂ. [ GLACIAL TILL - light ¢ray celor, i_?"":"\"!/‘ L
| K ! N - ??w tc'medzum plastic clayey {:\\' ! | [ ‘ 5
N ! a8 silt binder, soft, wat ! P I ; ‘f P
‘ "»0; ! AN - pebbles to 3/4" : SIS N N Lt
I52.5 Baa'- [ “; 0 . At L7t to LB' -« till is pinkish in| | L] ! oo
|2 52,54 color. - R S
| At 52' - til] becomes hard, moist { 1 A
; ! Lo R
| NOTES BRI
L N |
Lo 1. No water. s D o
; | | P P
! ! ! . L Pocket Penetrometer
| ; | 2. No sloughing of test hole. c’icdé t; ewei i Fo
i i ! | i
i ! ; | I ‘ Pl
F 3. fole discontinued at 52.5 fr In| § ¢ . 0
S herd Glacial Till, P I N
| | T
| ? A
, Lo Do
L N REREE
i i ! ! ! N
| ! R T N O O
% ! Lo S :
e CTeRGiEeT ' i
nat ld, | ..o ) .
r Rt o SOUTH END POLLUTION CONTROL CENTRE
Ty LA CATION 1
R3 ! EOL MECHAMICS & FUUNDATIO NS WINNIPERG MANTTORA :




TEST HOLE LOG

' natE_Qecember 1, 1970 MOLE NO. 106
i : 1 | 1 K T
!
WEIGHT HAMMER 3 ELEV, GROUND 1 2 3 o
& BFIELD VANE A LAG VANHE BUNTONF
E
i | coono.Locarion e e
" Ko o [ JEE X
|en] 2o lsrows| DESCRIPTION OF MATERIAL T
P i - . T T ! M T T : -
| | ! Y | giTOPSOIL - black, highly organic ! | BEEE
1 = ‘
5| Bag P =17 10 3.5" 11T LAYER - tan, low ' 4L i
| _ , 1 j
}OQZ“S 2 ! medium dense F fz :
e o oo '
i ! | - wet, soft, i TV P
! | .
| i
15{ 3 LLAY ~ mottled brown & grey ‘ i :
;350 ;,.wj//// - highly plastic T fCE i :
i S, - layered structure [\ | K i [ ;
' - ' [ ; !
20 bie ’ L ; firm to stiff i\ N L AR
i :2. oY ‘/’r - moisf- — | el | :
5 ? - T . el e R B
| ! From 20' =~ oeccasicnal partings of non- ARV T
E ! E" g ’/: i i ! i i i ;
{ope ' plastic silt. 4o | :
i 25 Bao | LA
i E ‘_!._: i =~ ; 7 :
| - / Chh
= G ; = | i ! 1 : ! !
|30 gyl cark grey RS R
— L. - highly plastic T
i i | ~ layered structure , i P p [ Fo
| 2c | | - soft to firm / i g g\q g o
% 2 Bag! - moist to damp " ; Lo
{ ; ! - frecuent partings of non- f P ;/Q | | i
bl i plastic silt and of ¢i1l- D S R A S A
f S imi I ; T . A P
— 3y ‘ like material )= VL B SO L
| ;' ‘ 3 er‘ , ,:‘"T yi : | i ;
1T - o 27 N T A
‘ o | AL GLACIAL TILL - light grey color | fF?; [
45 ; Fo ™ ; N AR I .
| ' Rag! T R - mediuvm plastic clayey sile [l ! : S L
i £ i . o f et : . : X ! .
‘ i | O binder, pebbles to 3/4% T R Co
% { Ph - - soft, wet h‘ P o
_ ! , o . . [ [
S %JO%; ey At 45' = inclusiors of dark grey :*5f L . S
221 Pani TN N . clay as above ? R
i i | 52"'-“\«; £y - j ] i ; | T
A
l NOTES i A
; ! g ! i E
! :
1. No water, ! [ Do ‘ {
N
2. No sloughing of test hole. Lo
ol
| i ! IR
| 3. Hole discontinued 2t 52.0 f¢+ 0 Pocket_?egecrowe;en 5
depth i soft Glacial Till. J ‘ IR
. oo P
I i ; { : i :
i § ' : i d
i - P :
N
| AR R
[ A T I
: L |
z ‘
| S
’ ) T n GeRosgaT .
Natny Fiahn 8 Peamnfd Intaonedimnal 180 .
didiGY, RIAN ¢ LESRMT mternationg Lid, | SCUTH END POLLUTION CONTROL CINTRE
T AN e fwcwow .
CONSULTING ENGINT TRS | aoit vecramen o o Fon ey WANNIPEG, MANITOBA i
WL BT ’?‘— _:7,:(:-

PLAYME Nl



TEST HOLE LOG

P oaTg_December 1, 1970 HOLE NO, 107
L T i Falf=)
SAMPLE DATA ELEV. COLLAR %gggﬁgépﬁgeu g;tli\.551on
WEIGHT MAMMER g | ELEv.GROUND i ! 2 3 4
o & FIELD VAKE A Lag vang WONCONF,
=
MEIGHT DROP 5 | co-oro.LOCATION Phasne conTER Houe
:\En'—té 2.5, [BLOWS : Kowwr o — Q@ = = - eX
ti S PR ke | | DESCRIPTION OF MATERIAL 0 w1 eme
| | V.84~ _TOPSOIL - black, highly organtbe
5 lansy ol 3' to 5' SILT LAYER - tan, low plastic LA N
] " i - soft, damp TN
| >< /T
| CLAY - mottled brown & grey P
i 10 Beg . “"2“5/// - highly plastic o
é i A - layered structure / !
; | - firm to stiff / |
- el ! f Eod I
15 i2""Sy = . - moist : = Loy SR
| ! Pal At 57 - clay is nuggetty textured , LA ‘
! { | 5 At 15' - occasional partings of ‘ !ﬁg ! |
20 Bad "%mi///’ nen-plastic silt & of gyp- ol S ;
| | L = ol
é g S , sum crystals ' l fx g ; b
o ane | i e / ! A '
25208y |5 =2k, 5 A T
2K ST
i ; ! ; CLAY - dark grey / It : P
o | : . . o I
! 33 Bag ! L5 - highly plastic ' A N N
! [ R T T G o
; E | e - layered structure % g | ( h f Py
- ; : J [ H | Voo ! ; ! 1‘
i PERVAY L7 - soft te firm | | RSN EE
i | o i oy b
I | : ;2::N - damp ! | Co K o i
Sleas | Lo ' o
! L:}@ec : e - cccasional partings of ! ! P S
] , R * " ¢
i i ! i ! . R Eoro AT
| 5 j ol non=plastic silt ; | ; I R
P j i = . | R
et A LT
i Lh7iBaz . L3 GLACTAL TILL - light grey color ﬁvL/V I oo
E f % e ~ medium plastic “‘\]”’ T Pl
% Bag | - clavey, silt I
[ binder 7 ol
f | - soft, wet . o f |
. - stonas to & i J | i
|
o
| | BEEN
i l. No water, ; N
| ol
| Lo é
‘ 2. No sloughing of te:st hole, ; I P
oo
i . O Pocket! Pénesrometer |
! 3. Hole discontinued at 52,0 ft : “; ﬁ I C‘ i ]
| ' ‘ depth in soft Glacial Tiil. o
R ! | R e
] | N
i | ' A
E | [ ? I Pl
| 1 ! AT R i
i f ! l | o
! Pl ol
L i | EERREREEN
ﬁ: AT Ay .!8 n n 163..10]’ g . P.nt}‘gr‘!!inl-i"arg .in’:OJFC ‘
HERCR i i GLivlia L . . wmoe
! ,giﬂm“J' W LGUIUTT SRCTRETIINA] L | SOUTH END POLLUTICN CONTRSL CE4Taz |
5 s e AN A T T T TV :
L CONIULTING EnGH NEERS | o MECHAMICE & FOUNL ATIONG “ﬁf!Nszg(“-, SANTTOBA :F
Leay P LR R
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: mawe Decembec 1, 1970 TEST HOLE LOG ic8 i
{ pATE HOLE NO,
SAMPLE DATA SLEV. COLLAR i %gggnr;?egouoghress,cn 1
I R A
WEIGHT HAMMER B ELEV, GROUND 1 =2 3 4 %
- E ©FIELD VANE A LABYVANE © eynNconF, 3
HIGHT DROR % CO-CRO. LOCATION FLTST'C WATER :_rcmoi
. LisiT CONTENT LT
:’5’?‘*-(7 BN i W B - L e
i) on. |euaws) | DESCRIPTION OF MATERIAL o 03 vy 9;
55 : - i ~ i
S 1N J0PSOIL - black, highly orgapit— N
5 2"Sy 1 !}3‘ to 5' SILT LAYER - tan, low plastic. 4 g l
Lo
]5/ - soft, damp to wet = uq
l o ‘
19 Bag 2 / CLAY - mottled brewn & grey |
| Ny - highly plastic = m——
s - layered structure §- [ ! |
15 25y 3 [ - firm to stiff g l | l
- mnoist . £ 3'3 [ —
| ’ / ~ occasional partings of non \ b (o J{
20 b 4o plastic sitl: | |1
o2a b : . ! -~ | |
| P f/ At 5'- clay has nuggetty texture K YC T —
it { | R R A
: i .2 . ! I o
25 lyitg,, ! : 235 / i b
2 2y, e ! CLAY - dark grey L L
el S TS
AN - highly plastic i Wl
i i i H gnly p fg 5\\i . i i 3
iR a s i ; ‘ PN b
RiY I’“’EJ S g""\i - layered structure ! ik DAL g
| }”ﬁ“"‘f 5 - firm ; % {! ,: { I
R P 1 ' ! | P! o
A ’1‘\’; i 7 1\ ~ Camp to wet A I Lo ! P
T < N L T e e ey
5 : | - cccasional partings of f/ ‘ i R
' :‘fﬂ.‘ i : ’ i | | .: ;} ' | i '
AELECEEN ISR non-plastic siit & of HERRrEERN
i i Lo i S
] m\ titl-like material / AT
45 syl K e bl e i nal B i |
I it A . e
| . L><\ of, 1% GLACIAL TILL = light ¢rey color T—3 | A
| ]| | i - madium plastic l - : i Lo
L_20 Qag Ao Ll clayey silt bznde{%;‘,\é 1 i
TR N N | , ~ soft, wet = T
L ] 5\?\ ~ pebbles to 3/3 - RN
| 5 TR
| NOTES EEREE
| NN
%___E 1. No water. I
| ; ] o
i 1 i o
i 2. No sloughing of test hole. : i % ;
) [ j Co g
! : i Pocket Penetrometer ¢
; 3. Hole discentlnued at 52.0 ft (1] rocxe ch;.nej im iL !
! depth In soft, wet, Glacial | Lo P |
I Till. ] [ Pl
| T
| HEEEE.
| NEEEEE
| | N |
] , Lo
i ! | [
| e
: F oo b
| : i : : e — R
= T Viat 3 &3 vt ‘ . :
- : ngn" i K o H . . :
= By, o t LGGﬂﬁﬁ Imema;isnal L. SOUTH ENO FQLLUTION CONTROL GE4TAT.
7 : - - o T [Cecamion :
L T CONSULTING ENG!NEERS ! B WETHANICS & FOUNDATICHN ‘-J’].‘:"HPEG, HANETOBA :



TEST HOLE
naTe Lecember 2. 1870 H LOG HOLE NO. 309
- o Unconiired Lomoression
SAMPLE L a5
HE pATA ELEV. COLLAR RIG: Power Auger . T?WSii szr'éSGl- S
EIGH ARy ‘é
WEIGHT HAMMER § ELEV, GROUND TECHNICIAN: !, Adams | @ FiELD vane M_,..avig P
5 | co-omo. Logation Pame oo
[zeeal oo dmcows| DESCRIPTION OF MATER| Tt oo T T TR
T Ew.] .. FT. . ERIAL 19 30 £0 70 §oe
55 i : w} i —2
O~ JopsoiL - black, hichly orqapic— ] ‘1 i ( {
ﬁ‘rm ,
5 12"y ! x j‘ 3' to 5' SILT LAYER - tan, low plastic - I IO L P
< / - soft, damp tow= ]‘"' i i A [
i I
10 | Bag 2. CLAY - mottled brown & grey !\ ! I Sl ’
'-.“7 ‘! 3 . . . - { .w...t |
Ei_.._.._./ = highly plastice | i ! i
r )
15 1 2iig 3 / - lavered structure l ] 1 i
= : ’ ’ ’ : ] i C’ B ¢
~ ~ firm to stiff I A i l
i ; 1 | :
20 IBac | b / - moist /[ i ! E f
! —? - :\ P
ru“..J/ ~ frequent small partings of : o F i
C i ; [ , 3
| 25 Jang, 5 / nen-plastic silt : fi P ] [
’\/'I_/‘z N ‘ :
L~ . oy P
I A RN ||
30 jgaal |, CLAY = Cark grey BRI P
O R S = BT %
! B ‘-1\; - highly plastic | | T L B ! i
' A R T
35 !2: S 7 | - layered structure ; P L i |
| F e [ e A
‘ ] e ; i - f!rm ! ! ; | | ! ; | i :
TN N
SRR AF S G - damp IR
j fad : - numerous small partings o‘[ DR ,,/l/v‘ Lo
| - A R N
Lz | 8zg JWQ\; non-plastic silt & of till ’ Em:”i oo ] ;
) | ike.n : el R
o7 ¢ like -material J i | ; ! E |
59 | sag SRR CLACIAL TILL - light g¢rey color A . o
S - medium plastic A
N At i ~ ciavey silt —_ | : ; f 1 !
binder oyl i
- soft, wet } } -
: ]
T
NOTES T
T
1. No water, | [ F :
: { P !
’ ‘ . 7 Packet [Penetremetern |
| 2. No sloughing of test heole. Be fkgp Eg e; co
P I T
| oo
— 3. Refusal on boulder at 51.5 ft { l | ‘ L -
depth in soft Glacial Til1. N R R
: ' [ N R
EEREEEEE
f ot ! -
| BN
'f I | R B
’ ' Tt ) CUHPRoJECT
= Dinlay Flehn @ 1n ' Farpatinnal Hd '
F dipley, Rlohn & Leonoff International B T Ll ool Coran o
< Lo I oz SR | iLocaTion ;
-._.«l ?ONSUL]YNG ENG[I‘JEERS f B MESHANICS 4 FOUNDATIONR r \'“N“HPEC, MANITO%A ;



TEST HOLE LOG
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SAMPLE DATA
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Tog

HAMMER

WEIGHT

0-ORD. LOCATION

-

WAsS

MEIGHT DROP

|
|
|
g

I e s

.:_.. .
g
jul M
R
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|
jal
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.
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Q
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t
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]
gy
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2 e owp Bl ke B0 1. W

GLACTIAL TILL
- light grey, medium

| parz_Uecember 2, 1970 HOLE NO, RN
| SAMPLE DATA I ELEV. COLLAR Ugﬁcngigegatc:;?rass ren
WEIGHT HAMMER 5 ELEV. GROUND ] 2 3 .
a ® FIELD VANE A LAG vasg S UNIONE
F
HEIGHT BROP T | CO-ORD. LOCATION : PLASTIS o R
- T X e O = o e x
ee %},}“‘F"r‘f’s ve. DESCRIPTION OF MATERIAL R
T i I A : : ' : .
I ‘ - ol = | [
! /// P.o =~ TOPSOIL - black, highly orgapice i [ |
5 !22,5\!: 1 : . —— ‘hﬁ ¢ ! ;
i 1 F5' to 6' SILT LAYER - tan, low to S I g
l ! nen-plastic I J g i
0| Ragl r““%J - soft, damp [ S
[ I. f . i {J'U i !
o ! i ;
# ///// CLAY - mottled brown & grey ] i !
] HrER . R H ! i F f
(.2 278 L}’/ _ - highly plastic _ o e ?
K ! o !
! ///// - layered structure \ \ E § E
20 | ) . . | L
i Bag - ' - firm to stiff : A — j —
N i H 1 - ¢ H i
t s : . ! | ! ) HE i ! ; P
i ///// - moist | ;! AT
25 e . , NI
28y ! - 25, o4 -~ frequent small partings __| L LU N
\\ of nen-plastic silt and | | | R
of gypsum crystals P {1 ! é j f
N T N
T
CLAY = dark grey E ro | fﬁt | ;
T T i et i :
- highly plastic T Y T
I
- layered structure P i ; j ; i :E ! i
ENEE
- moist to damp b j Vo
: I ; ; | ;“H: !
- frecugnt smal) partings j N —
, . |
of till-like material ﬁ
E
1

plastic, clayey, silt
At binder, soft, wet.
) 53" - becomes drier & dense
S —t
NOTES

1. No water.,

— 2. No sltoughing of test hole, SN
| | b T T
l 3. Refusal at 53.0 ft deoth on b ! oL I
| boulder in dense Glacia) Tilty b ; Pl
o EEREEE
| ol
o N .
T | : R e
- ™3 Yinh ] £ . 7o . - ’ "‘! . FrROJECT :
Al Dt o ! L A o g P S P ,
i > : ;;:‘,;i‘jp, 08 @ LLQI{GH “ﬁ@fﬂdi!i:qd] Euiﬁ. j SCUTH END POLLUTICON €ONTEOL fon~ac
31’" v S v B T e CATioN .
l ~h-——‘" CO NSUL_T”\!G ENGH\'EEF\} '\‘S) i EC L MECHSNICA A FOUNE2TIONY r w‘; ?;N i DEG , ?"!!\.I‘\A } TOE::J:?\
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TEST HOLE LOG %

oaTE_December 2, 1970 HOLE NO, 112 ‘

SAMPLE BaTa ELEV. COLLAR

uncontines LOHprﬁs::hu
Tcﬂs Per So

- ‘1 N !
WEIGHT HAMMER g ELEV. GROUND | & Fiecn vane L LABVANE  munaowr :
f MEIGHT pROR i g CO.CRD, LOCATION ‘ Prastic o Mewe
- X o e 0 — = — = .x [
DESCRIPTION OF MATERIAL 6 3 s g sae
1.gL_TOPSOIL - black, highly orgenic l f }_f f | |
Kl i i ¢ i
' J N | i i Lo
CLAY - mottled brown g grey i T Ci! - i j
. . o |
- highly plastic ' { f | \{ { by
S S A B N
- - layered structure B | ;?% — _
! : ; - firm to stiff \ { g; ; 5 ‘ o
{_mwh~ﬁf, 6,3n3 . - moist j\{ , F f ; E —
. X t ! ! : :
| ) - frequent small partings of } \E | ﬂ i g ; P
! b R
; non-plastic silt — e j*ﬁ
minnn
L .
! : Have X ) ! i ' i
T T T
TR | fﬁ NEEEEE
P § X CLAY - dark grey o ;3} PN | Eoy
= | - highly plastic Ll e
{ LS , - layered structure Lo M R ;| P
i | j ‘ : -~ soft to firm ! P ! RS P
: Eégim%_~gijé { - occasional small partings oF; s j N !
BN . non-plastic sils i J ST
} J J I At 40' - numerous 4 sezms of light E 1/ g } R P
4012 Sy Rl | grey Glacial Till pebbles S S~ 0 i
L O™y z A
I B e Y Ly Gy vy N IS I
i aegf ; L1 -~ tight grey color g/iwj"i b Pl
T il I T medium plastic, clayey-silt B2 R T
| b : 33 | Loy [
f Ir— Y binder B D O O Doy
E { | = soft, wet to saturated ! { § § f P P
b = - pebbles to 3/4" T B f
I
| NOTES ' i A
g - I | % R
i A
§ I. No water, ’ J } f I ; ! E {
N A
! ; ! 2. Sloughing experienced in Glac fali f ; F ! _—
| THID frem 41,0 ft depth, ; i B N
| A
l T Do
' 3. Bole discontinued at 47,0 fe LZfPokkét;PeanrCﬁe;eﬁ .
, depth in CGlacial Ti1] (due to } oo i f b ; :
f drill failure). | } | ! | T
i H 1 1 1 i 1 . H f
| f T T i
f ! ' ( AR S
| | ! [ S R A ;
. | EEEEE N
o] HEEE RN
L] NN

CEPROJECT

- Rinfey h Gh 5 Le 1f fﬂaﬁ"ﬁifiﬂ?] Lid, E SOUTH END POLLUTION CONTROL CIvTre.

T Y it e b n s e s -
i L VNN

] JLOCATION )
CON liLf!H‘J ‘:[\.JI’\E_‘-_,;:’-?; b soa MECHANICS & FOURDATIGNE ! WENYIBER  smasitTana




Crgiaein .

TEST HOLE LO
care November 12, 1070 G HOLE NO, H3
SAMPLE DATA ELEV, COLLAR %8%2”5&?—"?{35 ?%r $sien
WEIGHT HANMMER 6’ ELEV. GROUND ] 2 4
a B FIELD VANE A LAZ VaNE GUNCONT,
p3
HEIGHT DRCR > | CO.ORD. LOCATION PLASTIC ATES Lteuied
i u LIMET CONTENT (AETEE
£2Th 0.2, [BLOWS X = e T “
e TR O TTEYT— f DES
S M S ~ CRIPTION OF MATERIAL 10 10 £y 10 500
LT 8.5 JOPSOIL = black, highly orgamic .
STLY = Tignt grey bl
5 Bag - - Pl
maist o } Pl
- loose, organic . Do 3
5 |
P [y
10 1275v CLAY - mottled brown & grey eam N L
' 1 N b i [
- highly plastic / ! | | ‘E
- layered structure / ’ l |
| 15_i8ag - firm to stiff , AE A L
. i = ! [
- moist ] LI’J s R
| - occasional small partings! ' N
- it Y : : i
Lon 128y 19, of gypsum Pyt A i
; From 1' 1o 31 - . / I R R
! rom to 7 NUMercus seams LA I S
. cf very fine, tan, b P
125 iBag silty, sand, wet to Aat, r-.m’j RN }
' ' U A
| CLAY - dark grey | R T N
39 1295y ! ) | I R
- hicghly plastic S I ;
j 200 T N
= tayered structure R N I
25 1820 | { j ,,/é BN ’i
— = -.soft to firm, damp S e
. ; | NG
- frequent small partings of ! \ SO0 by
by |25y | Al NEREE
% of till-like materiz) =3 - ‘
; , S S
| uc §Bag | © 35" ~ traces of oroanic materiz! j | ’/I j
§ i ; ) ; = 7 P !
L7 e - T S
5y | ° 1 GLACTAL TILL | P SRR
. i H : 3 ; ! '
T 0 Me b - light grey ' | T e :
szsfeel o Tl o - medium plestic, clayey AL
| | ] silt binder, soft, P P :’
i H 3 i
| wet Lo saturated l E : P j
Ii ~ pebbles to " 1 ; Lo C
N R
L ! NOTES B I
| T Do
| § b, Indication of water at 7.0 ft A
| ! ‘and at 7.0 ft depths. Joda bbb
; | rJlPocket!Penetrameter |
‘ | A T Lo
2. Some sloughing of sand ?ayer{sx I : AR
4 i H 3 t ! !
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B
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TEST HOLE LOG

HGLE NO,

4
£ i o - = o
i SAMPLE DATA ELEV, COLLAR %gggm;;?egq%o?ET-sssol
[ T § v I H T
i WETGHT HAMMER 8 ELEV, GRQUND l 2 3 4
i o B FIZLY VANE A LA Vang PUNCONE,
; weiGnT Daae > | co.ono. LocaTion PLasTic JerEn ve:
i Ko o e o C = e e Lx
{ii‘é’i; fon ,‘“f,.‘_“f . | DESCRIPTION OF MATERIAL 0 0 s o eam
! 7% 2 o TOPSOIL - black, highly orgznic ’ i 1 ’ | % :
i . : - ; !
| !
c %”Sy CLAY - mottled brown ¢ grey - hﬂ] J\ ' ! F
{ ;ui -g- ! ! !
i ( - highly plastic | ] j\\$ i l
Py i
10 | Bagl - layered structure e b ™
i 1 . ) . . [ J 2 F\-_» ; R ;
% - firm to stiff, moist \\’ % ”I i ;
! , . J P
15 @2tsy - freguent small partings of ( N
. [ad - [
{ non-plastic silt & of gypsum LI f@ % [
i B ol
20 |52z cryste] Ll L
T : . B
; i T rust stains & organic spots } y f g\f I B
' A T Pl
| 2z ﬁ‘SyI At B! - 50 - aver(s) of tan silt ; } f % Lo
o i yARNERE
. . I o
| | CLAY - dark grey, highly plastic | . Ll
30 | Bac] leede L b
| ( ~ layered structure ULy T
j { - soft to firm B g % i\\l I
18 208yl 7 - = LN
R N - moist to dam T A T
- f—h\ S NEEREAREE
; l i | - frequent small partings of N LA U S S S O
a9 Beg) ; ‘ : T Pl
EASL ‘\_,_,fg,...f . . . S
1 i i T i titl=-like materia]} A T
B P : IO ON IR A
; S | ! Jo 40 GLACIAL TiLL - light grey, medium /E SO . ;
- ' . . . . ! ! 1 i I
,uﬁ;421sngﬁth:§;, o} plastic, clayey silt binder :3Lj1ngL%m¢;¢. ]
f ; RN - soft, wet to saturated ‘&\5 A
! | A M I At L&' - becomes drier s guite dense 4 S R A
TR P R O N K L N A N
% i 7 AR 7 So.ﬁl_ ) i 1 l j ‘[ J i 11 i
| } HOTES e SR R I
AT ; o
RN .
b, No water, Lo ’ ]
{ i P
! : ' f I
2. No sloughing of test hole. N % o
] T
3. Refusal at 50.0 ft depth on T T S O
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December 18, 1970
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TEST HOLE LOG

{ caTEDecenher 18, 1870 HOLE NO. 115
( SAMPLE DATA ELEV. COLLAR 'gggngé;egc%oggresssor
7 T T T T i I 7
!V WEIGHT HAMMER 8 ELEV. GROUND ] 2 4
a 8 FIELD VANE A LAR VANE BUNDONE,
HEIGHT DRAOP ?,} CO-CRD, LOCATION PLASTIC
l_ [ATEER S
ipea~wti n.p, iﬂ.OW‘E B ! R = = -
v, 5 RS we ! | DESCRIPTION OF MATERIAL o
i a ' Sieck s organts
f } 1o ToPsSOlL - meg?un o{éstY 7
: ! 4, o1 CLAY - grey, silty, organic
; : \ - medium plastic, moist /
G*\QiLT - tan, molst
= hon-nlastic
CLAY - mottied brown & grey i
- highly plastic [/ Y ( f
- firm to stiff = S
- laminated structure | L -
- silt lumps || Lo .
At 10" - Targe spots of weathared R
reck ™| : { é
At 2G' -~ rust spots ’ / SR
25,0 sk —
- R EE
CLAY = grey r;//i A b :
[ N
- highl i P Pl
highly plastic T O
- laminated structure \i S
ol . R T
: - silt lumps e i :
’ o ] S ARV
; - cccasional small pebhles /% j | { |
i : | |
; h
! - firm to soft e SNV
] [l .
! [ L ol | | ol R
I [T 0
BN - o RN ; foaT i
f“‘““?“““i\\,/?];f? GLACIAL THLL - light grey = T
| E rﬁil%ﬁc}; - medium plastic § { P
50 E | Ej;w; - soft to firm f I I
: ! ; jiqﬁ{ At 52" - i1l hecomes stiff [— T
:_“_‘C‘S&f“ : P1G 0 i il M to he-d ,{ i n o
A e R ) T
; | o NOTES A R
i | ( — - |
- ; .
i | 1. No water encount=red. ’ { S
1 1 I ! : :
E—— [ i i §
f 2. No sloughing o S
| : || Do
i 3. Hole terminated at 52.5 f¢ Z j b 4
' cepth in £iil. = Pcckati?dne:*ﬁre;e'
! ! E i E l | i ¢ b
— e
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TEST HOLE LOG
maTe. December 18, 1570 HOLE NO. 117
nconjineg Lorpression
BAMPLE DATA ELEV, COLLAR ons er g Fu
7 T t i 1 i H i
2 4
WEIGHT HANMER é ELEV.GROUND UFIELD}VANE A& Lan VA3~JE " UNCONE
HEIGHT DROP g C2-0KRD. LOCATION PL:,T;C Cv;i:iir L;_o,:f‘.:
; X — = - = — O = e e X
(ETE] 20 jmeow »2. . | DESCRIPTION OF MATERIAL W o s e ene
. ] T i i
J 3 T | o TOPSOIL - B;ac;\ highly ©rganic J ' |
i ” UCLAY - grey,.nugeatty, wet i | |
pd crasn -l |
5 Baq f ] b-'oG . ! I i
prr [ SILT - grey & tan mixture i *Q f
r“““m 'G'OL'\\ “ rust spots //h" J AN J
1 o Lo = low ta none =ntsctic ‘ \i ;
t 2V [ s o -
] ‘225 | CLAY - mottled brown & grey o i T I
- highly plastic ﬁ i \ ;
- ! \
15 fRag ] laminated structure Lag P Lo J
; = E"j / . = firm to stiff =T R !c; i T
! R ol ! - silt lumps ’ *\ﬁ l i/ E [ 3
20 i20gy Lo F - odd small spots of weathered PN rf A A T
; ; '/1 ; rock and gypsum at 15,0 ft T L
i e )‘ - numercus thin silt seams at i % i ﬁ Pl E
oo ! ' T ; s byl | :
25 iBaa | |5 | i 21.0-ft depth . || Ao P
ey ; " poo T
3 3 «d | 26.0 | J I
; I | \' CLAY - crey ] /A I |
|30 sl 16 RANRNENN
. | F\\xj - highly plestic || T‘ L ;f o § ; ,
35 Sag | | 7 E‘\\ = laminated structure L IR P P
e e p R [rad | P i
1 | A S I :
| ! ST - firm to soft : S R W ?
‘ ! Fom ! [ T R ‘
L“J :’:.“S\f'f : C] E {[ !"j'dﬁ ‘ ! | . rx? 1 ! ‘
| ? | f;i\\\\ , - occasional silt lumps and % ? i é;; E : ;
i i i ) i |
| ! ! ! V2 T S T A ;
L5 Saq | 2 pebbles mml Ll e
: T b T Y B R i
L : J HRUE S N
; . i . H ¢ i ! i
e ! ] LACIAL TILL ~ light grey RSB P
L [ : - medium plastic - T T
L R%“C - soft to firm i : —
] At 51 - i1l is dryer &/ [ | ;
nore dense . P
m._stones to b ‘ r ! i
j NOTES ' Pl | §
T ; [ i
i | Pl i
1. No free water, ! Do |
foo
Lt ! [
2. No sloughing. . i ; g | ;
. Lo
} : 3. Hole terminzted on bouldsrs at : [ N T T
S J 52.5 ft depth, - - T
H ) ; i | i P
J SR R
! | f?iPccketiDEﬂetreﬁetej
L R
? j‘ | ) H H N 3 H I T ‘ ? ‘
: ’% / L -
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1 Cecember 9, 1970 - TEST HOLE LOG

CATE HOLE NoO. 217
SAMPLE DATA ELEY. COLLAR %gggﬂpApe Lo$3rp SS1CnH 1
T - 7 1 i H H
WEIGHT HAMMER a ELEV. GHOUND ‘ I -2 3 4 i
a ®FIELD VANE A& LA VANE BLUNCGONE, |
z
HEIGHT DROP > CO-CRD. LOCATION PLASTIC WATER g
i LimT CONTENT Lt
:ge,ﬂ-«! o.o. EBLC\VSI ' E e ] QO = = e x !
AT A TE| we. DESCRIPTION OF MATERIAL 10 a1 <a 7 s
. v o RS

PV
-~y

| 0L-TOPSOIL - black, highly orasnic ?

|

II i
5;58Q {yi CLAY - mpttled brown & grey | ’ ?

| .

l

Py Poo ] - highly plastic o

! Ly sund ' . ‘ i
| - layered structure
]‘ g ‘ 5 ;g «::-3‘&%' I 5 : ‘f - :
| G ' BEEE
| : - firm to stiff I
i : R
, e 1
|

L 29 Ban I / ) ] f | :
! ] £ ] . o ! | o
i | S - moist ; g -
L /] N
25829 2 | ' ! R
| A 9"'"'”""""‘.' + H - - N
| | L ﬁ:f"*<f26~5' - , Lo
; : e CLAY - dari grey, highly plastic ‘ (o]
il T e
L 50 Bag { SR 30 - leyered structure ! IR
r SULW ) ; i i [ i { i i :
i - firm l | oo
S . | ‘ o
| | = meist to damp 1 I S B
! T
o ol
g | NOTES IR
e ———— ! i | |
! t ! E ! ; ‘ f : ]
{ 1. No water, | ; ol
| ! : . A A
L , e | o
i 2. No sloughing of test hole S ;o
i 1 i h
| by o
i 3. Hole discontinued at 30.0 ft i R T R
—— depth in firm grey clay. ; R é
| L
R
! [ Pocket  Penetrometer g
! ]
S— L R
] ? | ! L
| N H '
| I
! : b
f | i i Do
i i i | ; ;
| | o
! i A
" § A R
— i Foroa b
| ! i i : H |
H | ‘ H !
| N
A | ’ A
| ! i A A
. N .
J ‘ I T
! | | i
| ‘ o o

T oerosecT

ninlsy, n]UhD & Leon fo!!i%éﬂa? a! LTU 1 SQUTH END POLLUTI N conTam covTes

5 : T e e e e, - "”;’"“““ 3 jLeCaTion o
i S CO NSULTING BN GlN "ERS | sow mecns “MISS & FOGUNDATIONE WILNIPEG , MANITGRA
[




LEST HOLE LOG
navs December 13, 1970 HOLE NO, 213 .
, "rcwn*[ﬂeg Legorass
| SAMPLE DATA LELEV, COLLAR ons Per Sq. FE,
1 >
WEIGHT HAMMIR gl ELEV. GROUND SFIELD :.IA'iE %_\ Lan vju: w'_:::c:
HEIGHT DROP ; CO.ORD. LOCATION LasTe conTER -
i O = e
szl oo Jeus] DESCRIPTION OF MATERIAL 6
- | o . it - b
i ! | | i ;
- ‘ ? il! o TOPSOIL - black, highly orcanie l | (o o
T?%f ) SILT - tan, non-plastic _ ) { ! J ’ | ]
5.0 - loose — l ;
~ saturated //r“ { i/ f\ﬁ. ! |
H H [ i i
f Iy o
r i U
CLAY - mottled brown s grey } = o }
- highly plastic o p i
- layered structure | \ Coi ]
- firm to stiff , — e
-~ moist b
= cccasional small partings Coa
! 1 i 1i ! i
of non-plastic silt = SR
ooy
Y
3.0 | REE
T T
CLAY - dark gray j L I
: I B Y I
~ highly plastic ?" B
A AU
) 0 i ! H
- firm R YU
b=ty i [ :
VR R I
- damp to wet /I!;‘Hgf;
' oL
- freguent small partings i\ i | g LT
i H N .
of tili-liks material R .
L P
0 o C/ Lo i
- * ¢ H | i
“CfﬁL‘“éAL tiLl - Tight grey l ] P
2,5 = medium plastic -+ [ P
- clayey silt binder ! I
- soft to firm L
- wet Lo
BN
. NOTES BRI
: G e ? * |
4 [. Water at 5.0 ft 'in siit layer, G chk;t;oepet"cwa:e
I
: 2, Sloughling of silt from 1.0 ft to [ ! ! ! o
-4 — 5.0 ft level, T T Lo
Lo
5 3. Hole discontinued at 5. 5 ft Eo ! coh
; , | doeth in soft Glacial Ti1). [ SR
- | | B
r AREEER
. ] { . X N "‘ "_"FRC‘_’ECT
AT Sty Flaky 0 : nal iy wTRT LT
L diniey, Kol & En’ ﬁi Zﬂ"[f}!’;ﬁ tonal Lt | oy ev poviumron covmans i
S b eIl jrocaTioN
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| TEST HOLE LOG L
| mavz Dececber 21, 1970 HOLE NO, 21
— Iin ouerEssicn
; SAMPLE DATA ! ELEV. COLLAR %055”5;28’8 L“ﬁ%_ ssic !
— 12 B
NEIGHT HAMMER § FLEV. GROUND BFIELD VANE A LaB VA%’E eyncons,
[ S s
mmmmm Lo
seatal g0 miows| DESCRIPTION OF MATERIAL | 55 70 eer
! ; | OJOPSOEL - black, highly organic [ | ‘ £
. . o
!g , SILT - tan, wet to saturated | J ’ } P
5 =29 .QF - non-plastic i B I
J’ 0P / 7 N
' : ‘ :
[2”3 CLAY - mottled brown & arey / J'\ i j i
10 ! Y; = highly plastie L36] S ' —
;’ | - leminated structure “; L 5
i - stiff to firm | n { P
15 }Bao - silt lumps - sl B
% = occasionel gypsum inclusions N !;} , |
|7|'Q\;{ H ii I il‘ % [ E
e 120.0— BT e
{ o A
] CLAY - grey A
25 g VAN
2 i“‘:c‘i 3’ - highly plastic S T
- , I A O B
! - laminated structure § \ I o L
! L N T A T i
L0 ¥2”Sv] ! 47/ “ Flrm ! f‘\jl ‘: P | .
2 ; . . V2 N RN
| / - silt Tumps & inclusions i T N R
J» AT N
35 ina YR AL b on e
) 4'“2 i E’ = 435 0! ﬁ e e —

: | . - i N
] e NOTES A R O
by | RN REEEE N

i i 1. Heole terminated 2t 35.0 f¢ T o L
| ! depth in clay, ; Lo S
! ; ] b | S

; | ) S A P

; ! 2. No free wster encountered. R S
) , ' I P oo
; . 5 ! Lo Lo
| l 3. No sloughing, % ! Co ’ f by
T | j i U
Lo ARG B
| | IR
| = Pocf-;et! Peretromster |
C N
C B N A
| EENEEEEE
— NEEEEEEEE
[ 2 H t ¢ ‘r f | !
I
| 5 [ N A R O
| | } I i
| | IR AR A
] EEEEEEEY
T ' ; i 1 ] ; : o
| ]
Pog oo bbb
AR .r
! oy A
! T S R B
| | EERREREE
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! T ” .’" N ;
"_4’-'. 1.:‘}, i\.]@isu {.\ L ¥0H “ﬂ. ]f 1i0f!"3f Lid SOUTH END D"\L‘LLTEK‘U coyrant {Epﬁ«‘_%
B “'..' I T e bsaabi, ey (UecaTion :
Lﬂ_ ) CooE UL—'{TENG TRMNEERS ! BOW ITECHANICS & FOUNDATIONS CWENNIPEG , MANITORA T}
' £T.y T e



-
! TEST HOLE L@G |
| pareDecenber &, 1970 HOLE no, 220 g
Loz nCony SREE COSRrESITICh
J SAMPLE DATA ELEV, COLLAR O”S & 59 ’T" : S
' 4
! WEIGHT HAMMER E;J ELEV. GROUND -ng;.n]wms %LAB VA3NE AUNZONF
o
} £ PLASTIC WATER |-V
HEIGHT DROR G | co-orp. LocaTioN Liair CONTENT Lt |
! i ? [ | K== = = O x
{sron| 2o feows] I DESCRIPTION OF MATERIAL T
jESEV LD FT, ~ - - =
1 1% TOPSOIL - black, highly organic f ! |
i 1.6 : I Coob
5 | Bag ] !/ : : L F RN [
) ! / 6' to 8' SILT LAYER - tan, low plastic ‘ 4 F J [
fres A { rj - soft, wet | Il ,L,;i [ \; }’
F : } i i
10 _2"Syi | 2 | CLAY - mottled brown ¢ arey S S ' T
| (2% . ~ highly plastic ! ] f j : l J |
; j - layered structure Lf ; j Pl |
15 | Bag 3. , - firm T
S ~ moist 1 ;J' ’ Lo i
3 / = frequent small partings of R P
za 2y ; ot non-plastic silt e S
T TR 20,6 T T A
i i e CLAY - dark grey l % ' ! ! o
e 5 J ~ highly plastic N I R N
,“' " - layered structure - o ol
| m»m""‘“"'"-\ = firm, moist I 0o Dol
! ar h,.,.qv 6 - frequenf small partings of A N T R P
i s on-plastic $Ilt&of tilt= T P
‘ ; | | > ke marerial S T T O A A
{ 5 NOTES N A A A R
! ! S A L
! ! . n f N T |
} ir 1 1., No water, ; ; A O
; i |1 T T I
4 ! 1 H f | H i : H i
*"““—“i i Z. No sloughing of test hole, f Pl ol
i r b .5
i | ] i 3. Hole discontlnued at 30,5 fr i”"Pc~‘~<°t },_;}OQFC_;‘_Q,;E,A
' ] { degth in grey clay T T T
- R I
| | HEEENEEE
T N o
| BEEE R,
B
o I R
RN
e Ll ey
- R
A R A
| S N
I
Lo |
R |
REEN ?
| A i
A
oo o
NEEEEE L
A
: L T UAARRODIECT
? f«‘ ! QRO if tn’cer affﬁ al U SOUTH END POLLUTION CONTRDL £5V73% ]
[ E : e S, e Y ltocaTion
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TEST HOLE LOG

HOLE NO,

221

-

SAMPLE DATA

danuary 15 1497}

WEIGHT MAMMER

ELEV, COLLAR

MhCOnT ined Gompression !
To?s iPeﬁfr 5”LT F
H

ELEV, GROUND

1

{oFiELs vaNe

2

A LAR VANE

F
3

T

L

EUNCONT,

S5YMBOL

[ CO-0RD. LOCATION | rssric e il
; I - X ot o e 3 = e o i3
feerrei 2.0, (ReQws| DESCRIPTION OF MATERIAL s 0 aae
i L, A £71, , 1G¢ 30 - oo |
D i ¢ | oL_TOPSOIL - black, hiahly organic

{ ‘ .

in. \ ' ' X T

) 'Sgg I \ E*} L) 1
‘ | ! v |
] , S | /TN | |
17 | 5sy f }7=-9' SELT - tan, medium dense, damp g v [ 5
{ : < £ 2 T
: CLAY - mottled brown & grey E b
- highly plastic i -
15 ! Bag 3 = layered structure = —
o ~-firm to stiff: / X 1 P
) - moist _ / i l Lo
?0 3”5 ) ) . . ' = _“ ' " ; '
; i /1\ . At 18' - partings of white gypsum YR T R T .
\ o s crystals SR
3.0 H . o
25 1Bag 5 / CLAY ~ dark grey, . = iz A S
i ] KT ‘ . T i Pl
! L = L/ - hlghly plastic / % { Lo
4 i ) . . : ' I E L !
L 30 L35y 6 - layered structure ‘ = e o
: . = S
% >_<.J/ - soft to firm . ] R
. I R 5
1o (3ag 7 ~ damp to wet 4 1 LS I S

‘ . T SN

j koo -t - nus 1 o i « £ A ! ] :

1 — / numerous small partings g. i G ; ?

Loy 1375 8 tight grey till-like materiall_ .. — :":r ] -
i /' ' e i ! i H
| _z::;l : - frequent silt lumps o 1/2 |/ I
Le lBad a inch ! oo
s gl 13 LA =TT
-  NOTES 1o % IR
{ | A
: i (‘ | i H ! H
:1---1; !. Hole discontlnued. at Lks.o fe- N
| - . Pl
depth ir crey clay. IE i ; l P
' o
a | 2. No water. No sloughing. - B Pockes d;:ﬁftr?“?:}f
5 | | | R
| R
i ! b
IR | ! : i
| ) BENE.
L | BEEE

5 i : “ o

i |
N T

| EEEE

t . | H . H

& . Ll P

A

. .

i ‘ ! ; C “ i
o BN
P - R “7'"\" ; ApRcurer

R i ﬁ g L4 1 1 ' ' Y R oy o :
;’.’II‘M Kiohn & Leonoff imemaimnal _U.ﬂ. {SOUTH END POLLUTICN CONTROL CENTRE
L T R e I LD T e T I S | L O AT IO N J

CONSUUTING ENGINEERS | ton mrenanict & pounnations WIMNIPEG, MARITIZA A
Plate Ne. d-y-r 00200




~ars Docembar 24 1970

1teEdi HOLE LOG

HOLE NO.

T.C, 1

T

SAMPLE DATA

ELEV, COLLAR

BiG: Acker

COMESICHN ~ YONS/5Q, FT,

|
f t I i T H 1 v T
! 02 06 e 1A ve
b WOt AR 6’ ELEV. GROUND TECHN iC 'AN.‘ N Adams BFIELD VANE A Lag vanE TUNGCONE, 2
i @
t LErEnT EROR ;§ CO-CRD. LOCATION FoasTIC coaER L:_f"::'_cf
[ oemen o Law J Koo T = e e - ® |
EEAPE foges] . DESCRIPTION OF MATERIAL I
PN | i BN
; \ f.‘ l ;
5 : \\\\ OVERBURDEN f
to | L1
: ] o
| \ |
5 i
| |
EEEN
| |
R THLL-LIKE - til : ;
b a2 f | !
i | | | | ;
ey - light grey ! |
| s'J"»‘.j | B ! | |
; o |, [ P
§6=3 | | i !’£60 0! - soft | 5 Loy
e | ~T 00, ; — e
| ; ! : RN TILL-LIKE = light grey LT T
;;;gﬂ‘joi..f .
] i Ay : oo S
l IR - ner tha ! P
! | é {fi 1?!,_55&}; firmer than abc;g 1' ; o l
o RL GLACIAL TILL = Yight gre I
| i | v Y ' | T
sn Lo ! BN - hard BEEEEEEE
“L‘“? | e - cuttings were T T
‘; f ! F:'il?f!f / ?csstfy Tight grey ]i { ]f o J y
' ‘ [l Lot Ine sands 5 SRR T S
: ' ! T A0 S N B
I R LIMESTONE - 747 to 777 very solid A
| | L Fri - 77" to 79" softer lims I i é
Pon i r i stone, loss of water S R b
190 - , AN AR
f J 1] o o ‘ from Fump — R
i - - Pl ima- I
J \79'~81 yery solid flme/‘ | BN i ;
2 P
NOTES N N E
. . [ z
I. Auger refusal at 65.0 ft dcpthL*m ! F I P i :
O z
2. Triccne used 65,0 - B1.0 ft ? F E S | |
cepth. I |
Pl |
3. Comp ete water loss below 77 ft ( | g P ; : !
| i cepth, b o ,1
i | ] 4‘ i | ! ' f
[ } f ; ' : T R
! -
A
’ IR
. NN
i J R S I R B A
| ! NEEEREEEE
A T, -
7'-- ;?'f‘ﬂ‘ g—i ; n "ﬁ 'ﬂ-r "f“ 4 .
£ ‘4.-..”;5‘:.'“;;, hi il (,1 Lu@ ﬁ ‘ RARLY %JE LJ: L SOUTH_END eaLtyT 1oy CONTRN LENTRE
‘ = i "'_""_"..:Z'T_LZZT.. ".'"::.T"..":,I.m,... " e 1Lor_r\'rto.r"

(JOA\:PLJLT NG ENG

R SR

GINEE MINNTPES

S 1 con meer ANICH & FOUNBATIONG ’

\LI e i o)
HANTTIRA




| | TEST HOLE LOG
| ~atc Decemper 24, 1970 HOtENO.__1.C. 2
SAMPLE DATA ELEV. COLLAR RIG: Acker ‘ °°*:55’°1“‘;°”?"°[~ ”'i |
a e o 62z 046 1e 1&g
WLIGHT HAMMER g ELEV. GROU TECHN!CFAN: J. Adams ®FIELE VANE A LAB YANE WUNCO N,
T ] | : X oe e 0 - — =~ - x
—:".':4""5_ E‘"*ri—é{ e, I DESCRIPTION OF MATERIAL " a0 s 20 soe,
| N\ i
ko ‘ OVERBURDEN - See Test Bore #111 , !
[ ~
: AN NN
{ !
Pen |
| SA, \ - 50.0" , S S
H H + O 5 . H ] :
AR THLL-LIKE = light grey o |
Jo o
i i - soft . L
H RN . : i
N | ' BN
£2 Skl ' - auger refusal at 605! -
] A ! : U
| T B0 S T sToRE = | T
Ei f - 60.5' to 62.0' solid limestone .
i — - 62.0" to 63.0' layar of softer b
| ) broken-limestone j o
f i * L 68,0 ey 63.07 to 63.5' scl{d limestone b
r.’_?__ -63.5' to 65.0! h:‘okcn Vime- L
! £€5.0' to 68.0' £ 15 lime | N
Co - stene B B
g / NOTES i AR
i i i : i H
! | . Lo
g | 1. Water circulated into hole was P i
I lost. ! R ?
3 o
i 2. End of hole, At €8.0 ft was in J ; | N
| limestone. | J Loy |
1 AR
| RREEER
i i ‘ i L w‘
by
| NN
| | IR A
SRR
- NN
? ) o
i TR N B
l oo
| | IR
; | P S
RPROJECT ;
Ri 3y ) £ arne : |
ELH_E _____ Kiahn & Lcor@f ln? mt la! Ltr’ SOUTH END POLLUTION CONTROL CENTAE
DALV S b T LOCATION §
NOULTING ENGI NLLF\S I O MECHAMIC . & FOUNDATIONG WVINNTPES VAN TTORA E




= - - 87003435

\‘i
_.\ REPORT ON INSTALLAT{ON OF TEST
;;{f_ TITLE: .CAISSONS AT SOUTH END POLLUTION

: 'CONTROL_CENTRE — .

LOCATION:  WINNIPEG, MANITOBA
: 7 _CL{ENT:' W. L. WARDROP & ASSOCIATES LTD.
i OB NO: W - 619 DATE: March 24, 1971
PROPERTY

: . OF THE
2 .. | Waterworks; Waste & Disposal Department

MAIN OFFICE
RESOURCE CENTRE

Rinlev. Klohn & Leonoff International Ltd.



£ ‘ sueef 1 of 2

— -
oaTe _March 4, 1971 TEST HOL ELOG qoLe no._1est Calsson #1
B SAMPBLE DATA ELEV, COLLAR TECH: J. Odermatt %gggmé’me%[jo?pr““"m |

. e B —
:EIGHT HAMMER g ELEV. GROUND RIG: Williams Auger FiELo ]mm: 2‘5 - W‘%E -u{iconr.
8+205 57+88¢ rasme e i
S . X = o — - [« QS
pgern| 0.0 |BLows) DESCRIPTION OF MATERIAL w3 s 9:%
/ BE
/ CLAY - mottled brown & grey l
| - |
10 / | |
|
/ - highly plastic : |
|
20 | / - I.ayered structure
/ ‘
< 25.¢ |
‘ \
0 i
2 CLAY - grey ™ 7
| \ I
i , | i
- highly plastic é !
; |
. 1 |
R \ - layered structure . : i :
!
. N\ | |
E
1N 47,5 e | E
s | Bag e R TILL-LIKE MATERIAL i O
5 Rk - tight grey, very sandy T i ‘
Bag B TR - silt binder “ET
U - soft & wet, clayey \
3 ‘c ° . ~ some cobbles & some sand \ ;
Bag| . :;;.U' 576 layers or pockets el s l
60 RS . GLATIAL TILL - Tight tan N |
7 Ba ey 60,64 -~ very sandy dilates” 2 T
g e / b H
O;é)‘j ' - 3gft. ﬁ:O%b{es | i ;
@00 ' ek b}néer |
66, GRAVEL - sandy with angular [
__5_’5[?%& 67.5¢ . broken limestone (less = ,E.} 1
_?ngag Pl T than 18 inches dia.) b
*/;' 71,08\ LIMESTONE - hard, broken . : ;
8 - fractured, sand & !
.gravel inclusions &: i ' f 4
' ) ;Po;k t Penetrometer|
LIMESTONE - hard, sound rock EDI tzrbeed‘sémpm
- competent rock fc' ‘ J
PROGJECT ‘ l
T leey Klohn & Lennoff lnternatmnal Ltd. SOUTH END POLLUTION CONTROL CENTAE
:,,ﬁ*?ﬁ T {LOCATION
"\é__:;‘-"’p CONSL}LTING ENG[NEERS | SQH. MECHANICS & FOUNDATIONS \.‘HNNH}EG, MANTTOBA




QUEET » Bl B

TEST HOLE LOG

A pale. S ooverl J HOLE No, 1 €5t Caisson #1
. Rl b e — .
e SAMPLE Dint A ELEV. COLLAR CORESION w» TONS/S2, FT.
H } L [} T T I T T
Q 0.2 (s8] 1.0 14 18
WEIGHT HAMMER ) ELEV. GROUND
o @ FIELD VANE A4 LAG VANE BUNCONF,
. OB E CO.ORD, LOCATION ) PLASTIC WATER Liauo
REIGHT DRO o . . ! LiIT CONTENT LT
ocerd| 0@, |miows) DESCRIPTION OF MATERIAL . ot T et T
FLEV. | 1.D. FT. o 10 30 50 70 $00%
' |
j
NOTES |
1. Signs of free water at L4B.5 ft,
| !
I - 2. Mater inflow very rapid at 54,0 ft ; L
! . ‘ |

3. In five minutes water rose to a
depth of 34.0 ft below ground level. !

4. Hole caved at 54.0 ft (to a depth
of 51.0 ft).

5. End of hole in limestone at 71.0
ft.

6. Water inflow measured at 60 gpm

during attempts to dewater the :
caisson. i

PROPERTY |
OF THE | |
| Waterworks, Waste & Disposal Departme
MAIN OFFICE
| | L RESOURCE CENTRE

t

=3

" F‘.ROJECT :

2 ,%M,Ripley,KJahn & LennufflnternatinnalLtd SOUTH END POLLUTION CONTROL CENTRE
".?,/‘5\’5’\:‘”—""“ 4 a . , S {LOCATION

‘*:f,}ﬁ’ CONSULTING ENGINEERS ! 6OIL MECHANICD 4 FOUNDATIONS WINNIPEG. MANITOBA




pa R il ] i =N By

DATE March S; 1971’ TEST HOLE LOG HOLE NO, Test Calsson .2__
SAMPLE DATA ELEV, COLLAR TECH: J. Cdermatt %g%gn;épegu?ogpress:on
i T H T
WEIGHT HAMMER g’ ELEV. GROUND RiG: Williams -Auger OFIELDl‘JANT %.‘.1.:\0 w.%-t -fxccw
| reenr pner 5 | co-oro.LocaTion 74905 & 58+39E Pase e
- H— — o O — e - - b
e Bl el VY DESCRIPTION OF MATERIAL o s s 0 s
/ CLAY - mottled brown & grey
f
10 / |
/ - highly plastic :
//// - layered structure
20 / }
Z
< 25.0'
|
30 \ CLAY - grey - f ]
; b
| .
i } !
\
\ - highly plastic |
Lo | L
\ [l
\ - layered structure
50 LI N .
Bag | EEzATL | °0+O TTTLL-LTRE RATERTAL = TTght grey | =%
',';"'Uf - silt binder / \
Bag it 54,01 - sandy, clayey, soft B :i : L
Ba SAND - Tlight tan, silty, soft Clo :
g R [} |
. o ~ wet f// |
60 bl e o - pebbles to 3/8" diameter | _ i
Bag O EET GLACTAL'TTLL - Ticht tan, sandy |1 !
AD - soft, very little silt i
-~_'U‘f ' binder, numerous boulders / \\ | ;
C1e. i . . " H
Bag t'_’iL 66.0' —, hf.ss than 24 inches dia,— BE i T
8 P =E 68,0! —SAND - Tight tan, coarse, at — > ' k
70 1°%9 | B4 68 ft - till-like, putty |
L~ 71.0! whitish=grey, numerous
‘ boulders
: Ppc)get Penetromete
LIMESTONE - hard 4 Disturbed S%amialag
- _competent. rogck
PROJECT ) .
A5n RIE]IEY, Klﬂhﬁ & LBDHOff Internatmnal Ltd, | Sourh enp POLLUTION CONTROL CENT
m%‘,\,*: 3 |LocaTion
"‘-ﬁ::';\f CONSULT[NG ENG!N[:ERS | sow mecHanics & FouncaTIONS W;NNIPEG, MANITOBA

Aot



YfEEY 2 @or 3

DATE March 5’ 197] . HOLE NGO, TESt Ca,sson #2
SAMPLE DATA ELEV. COLLAR CONESION ~ Yoris/sa, ¢y,
S S Sy e e T
WEIGHT HAMMER 8 ELEV. GRQUND 02 oé e 4 8
g A FIELD VANET ALaD YAMNE EONCONF.
5
"MEIGHT DROP > | CO.ORD. LOCATION PLASTIS HATER Hau
a LT CONTENT Lt
- - Ko — o O - - — - . x
DERPTH &.D. aLoOwWsS
FLtv. | G- T, NO. DESCRIPTION OF MATERIAL 19 an 50 0 onc
. Al

NOTES

1. Trace of water at 54,0 ft. Hole

caving badly.

2, At 57.5 ft water sfarted flowing
in. Water rose to a depth of 41.5
ft. below ground surface.

3.'Ho1e was -left open overnight and
depth to water was 31.0 ft, and

depth to soil was 56.0 ft,

4, End of hole was at 71.0 ft in hard
solid competent limestone,

5. Water inflow measured at 75 gpm

during attempts to dewater caissonl

S5

f *«L

Ripley, Klohn & Leunuff lntematmnal Ltd.

PROJECT

SOUTH END POLLUTION CONTROL CENTRE

wuli |LOCATION

3*

«f"\.’?

R CONSULTING KNGINEERS | son meeHaniCS & rounBaTIONS

WINNIPEG,

MANITOBA
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RELD 1 1. RN

PR T4

TITLE:

LOCATION:

CLIENT:

JOB NO:

87003436

TEST HOLES DRILLED AT OUTFALL
STAGE ASSOCIATED WITH SOUTH END
POLLUTION CONTROL CENTRE
WINNIPEG, MANITOBA

METRC WATERWORKS & WASTE DIS-

_ POSAL DIVISION

W-623 . DATE: April 14, 1871

FROFPERTY
OF THE

- -

Waterworks, Waste & Bispssal Department

MAIN OFFICE

RESOURCE CENTRE
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Bl BUILDING
‘@ TEST MHOLE LOCATION
P scae /=100
'DTGY, Kiohn & Leonoff International Ltd. Suesosr [INVESTIGATION
i CONSULTING ENGINEERS Sewace QurrFaLL LocartioN
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..... ? . . CoL S i
i . | .
E" o . - ‘ -
g EMarch ZL}, 197] \ TEST HOLE LOG HbLE‘NO i b T
% - T
; Mw—;;ms DATA i . | £LEV. COLLAR . TECH: C. J. Vann gcon r”g CO?QFGSS‘OH
ol —————— : 1
% waioHT HAwNER 3 |EeEv.cround (759 g) RIG: 16" Power Auger ormeAm %LAHNEE .ﬁwéw.
e
g REIGHT DROP - CO-ORG. LOCATION PLJEJTEC C\g;:;sg’_ hfg:?
P " ‘ T X— = = — — O - —— - X
P femm op. jorows) DESCRIPTION OF MATERIAL o s e eon
i / CLAY - dark brown -
//// ~ sandy, silty .
: . - frequent inclusions of
<i 7.0 aypsum crystals
10 CLAY - mottled brown & grey
{ : \\\\ - highly plastic
f Siisy ] \\\\ - laminated structure . e
‘ - gypsum crystals |
E 20 \\\\ coro=ositt lumps i
? - firm to stiff
2 > 240" ' Ll
RSy //// ~ CLAY - grey T ﬁ
an //// -~ highly plastic /
- laminated structure- / g\
3 % 5
BHSy / - 5ilt lumps = E) §
4o //// - at 45'0" - numerous till- E
|2V _ :
//// like Inclusions and materiatl !
. h b
BlSy //// is wet and soft o o
n—S_Q.M ’ / 50-0'
125, TILL-LIKE = light tan-grey
ey - clayey, silt binder
A ‘ - firm
oLk - damp to wet, cobbles
: qo L from 54'0%
60 4,0
-1 60,0
NOTES .
: Pgcket |Penetrometer
I ir ot 1 H
: 1, Water at 50'0'Y in tfll. _ O U disturaed Sdmolle
N S . 2. Hole discontinued at 60'¢", the
2 maximum extent of the auger. B
SEWAGE QUTFALL
7 8_ Iey' Klohn & Leoﬁﬂffiﬂternatiﬂnal Ltd. SOUTH END POLLUTION CONTROL CENTRE |
ﬁj; [ metirhmpriacmes = [ LOCATION ‘
= CONSULTING ENCINFFPC; I cru cscmusinmn o cavaim s minen VIERINEDER  MARITNADA




FES1I HULE LUGU
g E March 24, 1371 , HOL.E NO. 2
i nconiined U
E SAMPLE DATA - ELEV, COLLAR | TECH: . J. Vann Olnslpef :SqHO'&NIDrtT_SS%Oin
WEIGHT HAMBNER § ELEV. GROUND (758.8) RIG: 16" Power Auger ”‘ELD}“NE EMGWEE .ULINCM'
s P
b | wgignt omo? n | co-oRD.LOCATION vty conrraT i
E Mﬁ:—auows X = 0= == *
[oom) se merel DESCRIPTION OF MATERIAL o ,
S _ 50 70 S0
/ CLAY =~ dark brown, sandy, silty
; / - moist :
: ‘ - firm to stiff
> £ 610!
1 N
0 \ CLAY - mottled brown & grey.
% BHSy \ - highly plastic m\Of s
- laminated structure \-;
i \ - gypsum inclusions at 100" \I
- stlt lumps ’
H 2 .
3''Sy \ - from 6'0" to 8'0'" - numerous == Elgé T E
‘ \ layers of tan silt ' ‘ |
- at 17'0" to 19'0" - layer of £\
i ‘ grey clay |
k3oL, DN 30.0" =
f 3sy / CLAY - grey, highly plastic G}/
/ - laminated structure ¥\
- silt lumps, firm to stiff / \
”’”h‘a“ylg 4 - at 35'C!" ~ Ffrequent in- C{ o
b4 / clusions of till-like J
material, at 46'0" - large /
/ seams of soft till-like /
5o ‘ material
= 50.0 : /
-4, TILL-LIKE « light tan-grey t‘/
5 - soft, damp to wet /il
Bag = e
- cobbles § boulders
' &0 £0.0" from 55'OM
NOTES
_ 0 P?c!ﬁet Penetrometer
. 1. Water at 50'0", fifteen minutes Undilsturted Samp'ie
j after drilling. ‘
2 Pocket|Penetrometer
2. Hole efided at 60'Q", the maxi- Disturbe Q%mqiﬁ‘
mum depth of the auger.
;;
!
|
E e _ SEWAGE OUTFALL
%@éR i]lBY Klnhn & leanoff lnternatmnal L'(ﬂ _ |souTH END POLLUTION CONTROL CENTRE
; ? -‘- e COCATION )
CONSULTING ENGINEERS [ BOIL MECHANICS & FOUNDATIONS MWINNIPEG, MANITOBA

b,
i HKL 67,3

PLATE No* A"'\{"f)?




GEOTECHNICAL ENGINEERING REPORT

SOUTE END WATER POLLUTION CONTROL CENTRE

Prepared For
WARDROP ENGINEERING INC,
MACLAREN ENGINEERS INC.
On Behalf of

THE CITY OF WINNIPEG

April 15, 1988 Project No. 88528
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DYREGROV & BLURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Control Lentre

LOGGED/OWN. e CXO. yp DATE OF INVEST. 5Q /N7 /88 ,Joa~o, 0aEoR HOLENO, -
WATER CONTENT a SOIL. DESCRIPTION SOIL SAMPLE]  DRILL TYPE
[-#]
we-01 w0  W_-A, DEPTH ; DATUM g . ] ¥ 18" Auger
PERCENT % g . g : E E
W 20 1 48 &0 rery | @ {SURFACE ELEvaTiIon 762,17 8 £ ¥ ormen rests
: 0 IXIFill -clay, trace gravel
~tay -black . =
({ Clay -silty, brown
i : = “Silt ~tan, moist IS
M
f N Clay -mottled brown
: -highly plastic
| t = 10 -stiff to firm
LI :k’ -gypsum inclusions to 17
i i
r \
; ) - qu=2170psf
t i \\\ Zfzj Y,7105.6pcf
f pp=3165psf .
: | . 20 Tv=1620psf |
| 1 \
r ! 1
i '
i i i [
i | : f 4 b
| ! i | |- grey
\ ; i | |
| | ' ; i i !
| | | | ! !
: |l i i : { 4& { i 30
[l T |~
| t | |
| ]
: ; a : ; \\/ zz qu=855psf
O T T \\\ =102.2pcf |
i j ; | t [ 1 U W '
: r a : ; E v pp=1750pst
i \ Ty=890ps f
i ! ! | f } A
I | | : L = 40
| t 1 b b 1 i
e i t ] | }\
¢ i .
- — P Glacial Till |
| i ! % ~silty, sandy, gravelly
{ iﬂ — gt -tan, medium dense to soft
T Th -wet to saturated
L 50 5 -cobbly and/or bouldery !
ol A -dense to very dense at 51° L
M i 1h -s1ight seepage at 56' 1
@) ! A F -medijum dense below 58' '
{3 | )
; ] a i qF
| | | ! WEL
E 1 i ! Skt
z ! i ] %
R i : 60 | |Notes:
! 1.Auger refusal at 59'.
2.Installed sealed standpipe at 47'.
Bottom 3' of standpipe slotted.
i 3.Water level at 29.5' from grade
E ; i % on March 16/88. Plate 3




BOREHOLE LOG

DYREGSROV & BURcEss |FROECT

South End Water Pollution Contro] Centre

LoGGEDDWN.  SDG | cKo. NGB OATE OF INVEST.  25/02/88  |JoB e, BB578 YT
WATER CONTENT 2 SOIL DESCRIPTION SOIL_SAMPLE|  DRILL Type
aq
wp - [ w0 W - AL DEPTH 3':1 DATUM é " ég 18» Auger
FERCENT % o gl E S’E
10 26 30 40 50 £ (FT) | & {surracE ELEvaTiON 763 .06 8 £ ¥ othem Tests
0 JesTopsoT]
. a
/ Clay -silty
f -brown .
: Silt -tan .
i -y 21t
i T ] Ir -moist tc wet .
! ! > Clay -mottled brown :
{ : < -highly plastic |
} T — 10 -stiff to firm |
{ i Pyl !
| | L
1 l R }
1 ] | N .
T » [
} ! T
| | i
' = t
|
; N 20 £
| !
j e — giey }
; ; I § er | qu=2290ps? T
1 /| v {W=H3.3pcff
T i l L ! \\E E pp=4150psf
T S A S T N Tv>2000psf
| i : I ! C 30 ’t
\ i .
: i { i ! L
| 1 i i | i [
i i Ry
| i ] ] i
i r f | j ] [ i
i r | | i 1 i
¢ t ! | i I
N SN N O O A N 40 qu=1275psT |
H /"g\/ ;
A N B e v ¥, 71056007 |
I ] [ 1 1 i} i :
N - L Glacial 1111 o soens’
— : k Tt -silty, sandy, grqve}?y' : -
1] iE" ~-tan, scft to medium dense ]
; = ' 1 -wet to saturated 3
ot j -dense to very dense at49’ -
2T . 50 #rt -cobbly and boutdery below 52 -
1 : l ; RR -medium dense below 59' L
("\ i ' ‘1 :
[~ W ‘
! .A _ -
| Cb i " L.
t 3
' T ’3' i
i B -
¥ | ! 60 A L
! i‘Notes: i
MU.Auger refusal at 67°'. -
14|2-Water Tevel at 38' from grade in -
i | Y{] about 5 minutes. T
: i Plate & ‘




BOREHOLE LOG

PROJECT

BLURGESS :
DYREGROV & URG South End Water Pollution Control Centre

LoGcgec/iown.  SDG [cxo. NCB DATE OF INVEST.  20/02/88 lJDBNO. 88528 MOLERNO. 3
WATER CONTENT 2 SOIL  DESCRIPTION SOIL SAMPLE|  ORILL TYPE
"]
wo-{1  w-O  wW_-A, DEPTH % DATUM § . §§ 18" Auger
PERCENT % o gl ;2 5
10 20 a0 40 3 & (FT) | 8 [surrace erevation 763.27! § §§ OTHER TESTS
0 BEilTopsoil ~
Clay -silty, brown
i — t Silt ~tan
1 — -moist, firm
} T i~
] ! ~~
: e Clay -mottled brown
; =P 10 -highly plastic g qu=1555psf
\ 7 -stiff to firm Z ¢,7106.7pcf
! ; P :
n B pp=23880pst
‘g“ Tv=1660psf
| s
i i
—F . \ :
I i 20 1
| : {
r : i
| : i
i i ik 7
i =
; T ~ =~ grey l
| ] ] A ! \ |
: ] | TE i i ,
‘ i Lt - 30 - qu=2115psf |
S O B /v ¢,-110.5pcf
TR A t !
\ a | i ! ] pp=2200psf
\ 7 r ] A Tv=1320psf
| i | | ] e d
| | ; | |
i ! t { } :
i [ : i i '
N 20
i 1 | | J | |
i i i ) ! }
1 A ] | wa
T - A clacial 1117 |
A ? i -silty, sandy, gravelly
— ~tan, soft
T 1 | -dense to very dense at 52°
A ! 50 LI ~-bouldery below 54°
] ’ | -medium dense below 56
: i
S ] 11| Notes :
=] : ki1, Auger refusal at 63°.
e ' GP PR™ } | b 2.Water Tevel at 47' from grade in
—— , T { about 5 minutes,
i i I i et
&0
{ é L
i L.&
: 1 Plate 5




BOREHOLE LOG

PRQJECT :
LDYREGROV & BURGESS South End Water Pollution Control Centre

LOGSED/OWN. NG chs. NCB DATE OF INVEST, 1/03/88 [.;oano. 88528 HOLENO. g
' WATER CONTENT 3 SOIL  DESGRIPTION SOl SAMPLE| DRILL TYPe
e}
wp-01 w-O  w_-A. DEPTH ?; DATUM :5: g g 18" Auger
PEACENT % = 5 g E :
10 @ 30 0 58 80 {FT) @ | suRFace eLEvaTION 764 .18 8 ¥ ¥ OTHER TEsTS
[ 0 S Fill -clay, trace gravel
: \Clay -BTack /]
: ] i \Clay ~-silty, brown I
; o ~\\ eilt -tan, clayey, moist e
o I r \ Clay -mottled brown
; 5 - -highly plastic )
; ! oy ‘\\ -stiff to firm 1
] n S 10 i
} ! } i .
I i : T
i ! | i
i | L
} ! G \ [
¥ [
| : t
oy = ;
! = 20 qu=2865psf o+
i . Z U v,=109.9pcs E
5 . » — — —rey pp=3750psf
i ‘ = Tv=1640psf T
i i | [N i
I | | |
i t i K L
: t f t i i 1 i
T P ~ 1 o
|3 R e 30 N
; ] i \ i |
B i | V1
f i | Ao
: i 4
l
!

-

EERL A O Sy gt

|
r
: n I3
IR 40 - qu=2080psf
| } — X \ 4 U 7, " 101 .Cpcf

i | b °
4 i | ! : i: EpﬂZOSOpsa
a S Tv=1120psf
{ i ERaNw;
| ] el
e e illGlacial Till
; ﬂ»f ‘ 50 ZA -silty, sandy, gravelly
] ; ] £ -tan, medium dense
Kﬁ - 1 ! 4 -6" thick clay seams to 49°
; | ; e ~dense to very dense at 52
u A | -bouldery below 51'
f ; ! A -slight seepage upon drilling
T ‘ol to 53!
B 1 At
N S 60 ||

i b1k
| - A g

Notes:

, P.Auger refusal at 62.5'

' Water level at 44' from grade in
; i abhput S.minytoe 9 Plate 6
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BOREHOLE LOG

PROJECT

ODYREGROV & BURGESSE South End WAter Pollution Control Centre

COGGED/OWN. SOG ]cxc. NCR DATE OF INVEST.  1/(33/33 [som N0 ga5og HOLE NO. 5
WATER CONTENT § SOIL  DESCRIPTION SOIL SAMPLE| DRIL TvPe
wp-[0  w-O  wW_-A. BERTH ?; CATUM g ’ ég 18" Auger
PEACENT % = z =
w20 30« so s | (FT) | & |surrace eLevation 763 35" 8 £ ¢ otnen tests
: O IXJFiTL —clay
1 -trace ¢ravel
- i — >< -organic clay
; ; ~ ><
] !
; 4 s \
] i | Y, \f i T n
, 3 i Silt -tan, moist, trace sand
é s ] 10 Clay -mottled brown T
| ‘ L1 -highly plastic r
L | \ stiff to firm |
| a / qu=1450psf {
1 AN u _
: i : S’ Z yw_304.6p(:f E
t | i ) pp=2850psf -
/ = r r
i z i R 20 Tv=1510psf |
e T -
! l A i
! | i
{ i i K T T grey T
C 11 i } § A ]
E i | | M
T A ] i
i 1 | \ | § o
v : i : | 3 | / :25 f 3
T i T T 30 Z J qu=2530ps i
| i 1 il e
i L 4 : A deOQ.chf 1‘:
i § i | ’ :
N N R A= pp=2100psf [
e Tv=1200psf
! | i } | "y |
i i | ! |
i | ! 1 | f
| i | | i [t 40 /
i | | | ! i
| i 3 1 H ! ! )
i i | : i \
s ~
| P - - . T L
R L] ! L Glacial Till i
T ‘ 1T -si1ty, sandy gravelly -
1 Rk -tan, soft to medium dense I
1 50 i) -dense at 52° 1
= ' | -very dense and bouldery at 53 :
o ; 41 -slight seepage at 56 1
; ‘A -medium dense below 57 !
i i e i
; ] ! :
: : ' éjl Notes: -
g ‘i ! ) ; 80 {i1¥] 1.Auger refusal at 63.5'.
W41 2. Water level at 42' upon completfor
P of drilling.
‘ .
! ! ! —
: ’ i Plats 7




DYREGHDV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Control Centre

LOGGED/OWN, <ng Cx0, NeR DATE OF INVEST. 1/07/88 lJOB NO.  oornn HOLE NO, ;
WATER CONTENT 2 SOIL  DESCRIPTION SOIL SAMPLE] DAL Tvee
-3
we-[0  w-O  w_-A. DEPTH g':: DATUM § . é? 18" Auger
PERCENT % o gl & E 3
18 20 s 40 50 80 (F‘T} 8 SURFACE ELEVATION 767 (OF! 8 ¢ OTHER TESTS
g E i : 0 Fil1l -clay, some gravel
| 1 i
e 1 i \\\ Clay -mottied brown
? ; £ -highly plastic
’ l e -stiff to firm
i i N
SSESESas \
! e <
! i | ! i
i i ] 1
| ] i | !
' i ] } -
t i i o !
| | ! s ';
f ! i i
s I ’f
F i~ _
: = 20 |
| N ¥
n A
— ; \
i i | [ —_a =
; : = qu—3aOGszﬁ
1 | T ~ T grey Z Y ¥W=1?2.8pcr
— ] pp=3640ps
! e : B i Tv=1870ps¥f
T RN = 30 ’ 1
| | i i Pt | i
: z 1 i a : ] K\\ f
1 & | } A i
i i ! =N s qu=1700psf 1
i i X | o =
, L L /1 (., =103.4pct
j i J j : ' \\ pp=2300pst
a ] ) r i e . Tv=1240psf
i { | ' I 40
T .
S i : i tr1Giacial Til}
1 é; ; -siity, sandy , gravelly
| e T 1 -tan, soft
Y ] ! -wet to saturated L
- ! ~-medium dense at 51 ) ik
L } ' 50 dense and bouldery at 52° Notes: {Cont’f
T i : s 3.Installed |
s e ] ~s1ight seepage upon drilling sealed stand-t
; | ; to 54 d 55 pipe at 45'. I
‘ ~medium dense below 4 Water levell
! i at 6' from }
i , : grade -on Marck
; | ; | 16/88.
; i i i 60
! i
i
|
E Notes:
s I.Auger refusal at 63'. 1
_ ; !
T 2 uater Jevel gt S0, from grece PTate ©



LDYREGROV & BURGESS

BOREHOLE LOG

PROQJECT

South End Water Pollution Control Centre

LOGGEQ/DWN.

CXO.

DATE OF INVEST.

SOG £] 1£03/88 [s08 N0, aocoq HOLENO.
WATER CONTENT 8 SOIL DESCRIPTION SOIL SAMPLE] DR4L TYPE
=
wo-[3 w-O Wi -A. DEPTH é DATUM § . § gl yg Auger
PEAGENT % __5: gf & é §
19 20 W 40 50 & (ET) | @ [SURFACE ELEVATION -05 oq1 g ¢8| ortHer rtasts
f o 0 ><fi]% -clay, some gravel, cobbly
* 1 Clay -bhlack A
i = L \CTay-silty, brows
s i~ SiTE—tanmoist /-
- i
: I Clay -mottied brown
! ; r ~highly plastic !
f i = 10 SEIFF to firm
i T } { ;
? ] t \ |
| i -
_ qu=2305psf
] } .
; /y 0,=106.7pcf |
: ‘ ,f pp=3235psf
l E : Tv=1720psf
> ; :) 20 P .
] | | ]
| E _
i 1 ) A Y T
. - qu=1935psf |
S ; .
T = \ /1y (,=107.5pcf 1
: 3 ' % : | E L& i pp=370Cpsf +
T ‘ . T T TTgrey Tv=1900psf |
N : i Pt 30 \ L
| j | i i
i ; ! F "
i | l C -
i I i [ b
' | i P 3 L
i i | ] N kN
i i ! ; i R
; i : ; | [ B
i i } i | i
! i | ! i L~ 40 K
i | | | : - i
i | | I t »
| ! el
i i ! 8
: Lo L qiiGlacial Tiil !
: R f L in: -silty, sandy, gravelly -
T T Re ~tan, soft to medium dense I
NN s 50 ks ~bouldery L
I S -.5‘ -very sandy at 53° -
T~ ! \b; ~dense at 53' 3
Ny | 1 ~seepage at 537 .
| :S ~-medium dense below 54' -
s -
| | | JliNotes: - . 3
l ! ' 4T Ruger refusal at 66' on possible -
; ‘ 1 —60 [pl{ bedrock. -
s | 1if2.Water level at 40' from grade -
. upon completion of driliing. -
? |
: : | Plate O f




DYREGROV & BURGESS

BOREHOLE

LOG

FROJECT

South End Water Poilution Control Centra

LOGGED/DWN. Spe CKE, e DATE OF INVEST. 1,0 00 IJGBNO.RRRPR HOLENO, o
WATER CONTENT ;o; SOIL.  DESCRIPTION SOIL SAMPLE DRILL TYPE
we-0 w-0O  w_-A, oerTH | £ | DaTuM g §§ 18" Auger
Y =1 0¥
PEACENT % o gz E 5
o 20 a0 s g0 s |FT) |3 |sumrace sevamion 764.81° 8 3 AP —
} 0 >x< Fill -clay, trace gravel
—— X
] [ i
; ‘ Clay -mottled brown
| ; L -highly plastic
: ‘L\ -stiff to firm
10
T v
| i : f
} { N
i T !
| ' B
| | ,
L i :
f | i
a i - 3
r Y qu=2795psf |
\ 20 — N :
: !/ P 4{_U (W—?lﬁ.Opcf i
i ¥ﬂ pp=4265psf |
; Cg : : Tv>2000psf %
it | oy
r | T T grey
{ | I ! \1‘
s | ' o
; \ : NS i
: 1 T 30 L
i t § | i |4 L
i 1 R i
| ] i b -
i i | Y L
t { b N
i i |1 ! K
| s 1 i |
1 ! ! H | ]
i ] ; a ! HEN =2500psf
: : v I;'O QU Up -
R o %R y,103.8pcF |
: 2 | ; ; : ; pp=2025psf }
1 ] ; j Y Tv=1050psT |
| E ' b 1 ) b I
\ T T ]
—Br Milclacial Ti11 i
T 5o 11t -silty, sandy, gravelly L
et Nl ~tan, soft to medium dense !
L 1 11 -cobbly "
LA | (4 ~dense at 54' X
ff i i -very sandy below 55' :
; T T4 ~bouldery at 56'
T T x i A -slight seepage at 57°
1 i E 1 7 Tk
5 I ! i i i
i i 60 |8 Inotes :
t WA Auger refusal at 68' on bedrock.
] ri12.51ight seepage. No measurable
; 4|] amount of water. ]
i : i
] i | 1 Nlate 10




RBYREGROV & BURGESS

BOREHOLE LOG

PRQUJECT

South End Water Pollution Control Centre

. LOGGED/DWHN, SOG CKD, NCB DATE QOF INVEST, 2/03/88 4OB NO. 88K28 HOLE NO. 9
WATER CONTENT 3 SCIL  DESCRIPTION SOIL SAMPLE DRILL Type
-]
wp-(0 w-0  w_-A, DEPTH 3:5 DATUM g g % g 18" Auger
PERCENT % o 3 g
0 20 20 43 S5 80 (FT) $ |surFace eevamion 763,38 3 § g OTHER TESTs
; : 0 >< rilt -clay, siit, trace gravel |
' ] Clay ~black I )
[ L /| CTey STty
] SN e
i ; ] { N L 5ilt -tan, moist — :
i ’ e \\\ Clay -mottled brown ;
; -highly plastic §

i | | ) = i
| . - 10 ~stiff to firm Z ?”-@gaéé;
1 ! | - . i
\ i N v v i
\ ) pp=2785psf [
) a i -~ Tv=1490psf
i i b [
i | 'I’
] ] ] i
] { ) J»
1 -
i | :/\ 20 -
: ! ; r
— Z Z%
i | ] é I
i | | |
] ] ! ! 4 . — gray {
! | | i {] i
; | ] ' [l

' & L - 30 qu=2525psf |

7 /] . 7,=108.0pcf |
; E l : \: pp=3640psf -
T AP Ty=1860psf T
| | i } ~
] ] ! ; ]
j } } i ! i i
[ i j ! i\ 1 ]
| ] i i
RS I 40 \\ I
| 1 i \ | I
| | | I HE i
| } | ES ]
; a I e !
—or T 1 f|6lacial Ti1] _
L bk -sitly, sandy, gravelly [
o E 11 -tan, clayey to 48 ]
] i J 7 50 {1 H -saturated, soft, cobbly r
NS A T R -slight seepage at 54° ]
' ‘ ; il ~bouldery below 56' L
: i dense from 56 to 58! F
i 1 aof -medium dense below 58
] } ) B .
 Eem ' {'[|Notes:

| " *
: i { 1 s : a j‘_l.Auger refusal at 64.5' in broken
LA 6 F3 bedrock.
b 2. Water Tevel at 43 and hole open
to 44' upon completion.

i | 1
: et Plate 11




DOYREGROV & BURGESS

BOREHOLE LOG

PROJECY

South End Water Pollution Control Centre

LOGGED/OWN. )G [ cxo. NCB DATE OF INVEST.  g/(3 /88 [soBNna. ggsog HOLENO. g
WATER CONTENT 3 SCil. DESCRIPTION SOIL. SAMPLE DRILL TYPE
o]
wo-0l  w-0O  w_-A. DEPTH g DATUM § . §g 18" Auger
PERCENT % o g§{ 5
10 20 3 40 8 50 (FT) 2 SURFACE ELEVATICN 752 Q4! 8 §§ OTHER TESTS
; ! : 0 Fill -gravel, socme clay
E - -
: i [11si1t ~tan, moist
|
' x? \\NC?aX -mottled brown
4 N -highly plastic
: E \i -stiff to firm
r t T
| L L~ 10
@ i l | ]
i i L
! i L
] : n qu=2595psf
i | R \ ZU t,=108.7pcf
E g pp=3500psf
; = 20 Tv=1650psf |
i - *
| | ;
! / i
! / i
i i } A i
i ! | ! bt I :
i | | ¢ i ] :
[ F j T t
| | ! ¥ _"i i \
| | | Y !
! i v i 30
i J | % \E 5‘/1 j ———9rey
! i L i
| i Tl ]
bt b L =2750ps
i i | 7 } qu p
i | : T ziLJ v~ 108 9pcf
: j s 4 s pp=2240psf
; I s | R Ty=0580psf
\ } ! ! L 40 v ps
| 1 ] ! o }
: i i Pz
i | i :
} ¢ A §
e ; N
% \§ & W[ Glacial Ti17
NEEA i ; i\ ~siity, sandy, gravelly
s » ! | i 50 [ -tan, saturated, soft
5 i ! E ~-seepage at 52! ]
: ; - -dense from 55 to 58'° -
, " 1 ~-medium dense below 58'
| ! 1\"5
| | | ¢
I S A N AR 1-NNotes:.
! j I*-l.Auger-refusa1 at 66.5' on
, : ‘1] probable bedrock.
= 60 '&LZ.Nater at 39' from grade upon
r{{ completion of drilling.
{JL
i ¢
1 : Platei2




DYREGROV & BURGESS

BOREHOLE

LOG

PROJECT

South End Water Pollution Control Centre

LOGGED/DWN, SNG [cxo. NCB OATE OF INVEST.  8/03 /88 l.:osno. 88578 HOLENO. 17
WATER CONTENT 2 SOI. DESCRIPTION SOIL SAMPLE|  DRILL Tyrg
o
wo 3 w-O  w_-A, DEPTH 2:; DATUM § ¢ §§ 18 Auger
PERCENT & | g{ 2 Eg
10 20 26 @ 50 6 (FT) | 8 |suarace sLevation 762 .87 8 § 8| ommen trere
3 | U Topsoil -black ~
Clay -mottled brown
-highly plastic
: = -stiff to firm
: E S ; -gypsum inclusions
i i N
i i i
1 i S 10
} | i
T N
1 1 K
' i &
H L
)
| N\
—— - qu=3435ps ¥
| T/ 20 Z U ;(W=1?O.Opcf
l kY
- T pp=4880psf
r \\\ Tv=1940psf
\ ; o
‘ E [ E% I
| t 1 I ]
t i i L i
, [ i o } %ngrey
! t i i 5
i t | ] 7 30
i i 1 i } |
; i a n i s i
@ a | | ! |
; j a n i l ] qu=1835psf
{ | ' i i i o= &
i ] ] Y \ L U Lo 113.2pcH
j a 4 i :: i pp=1760psf
a ; ] B Ty=1000psf
i I ! | S
| [ | | M~ 40
R S N Y .
T T Notes:(Cont'dj
‘ F N 4. Water Tevel
{ ! ///)J at 3C0' from
| } !
4 I F grade on
i i | s March 16/88.
s ; 1 | ! 50 i i }
e L a4 Glacial Tild !
: : j 1 -silty, sandy, gravelly
i | ] 4 ~-tan, saturated, soft
l T4 ~-seepage at 52°
— 1 i -bouldery at 54
n | . -dense from 54 to 56
! ] -
] | i
! | 60 > Notes: ,
JM T.Auger refusal at 64' on probable
Hc‘ bedrock.
2.HoTe open tc 457 upon completicn
! , of drilling.
i : 3.Ptacal sealed standpipe at 55', Plate 13




DYREGROV & BURGESS

BOREHOLE

LOG

PRQJECT

South End Water Pollution Control Centre

% Lcageorown,  SDG [cxc. NCB  |DATEOF invesT. 3/(3/88 JoaNo. 88528 HOLE NO., 19
WATER CONTENT § SOIL DESCRIPTION SOIL SAMPLE] ORILL TvPE
we-01 w-O  wo-A. pepTH | £ | DATUM 8 ¢ §g 18" Auger
PEACENT % 2 _ g1 ¢ 7
w0 20 30 46 50 60 (FT) |3 |surrace eLevaTion 762 .53" 8 éﬁ OTHER  TesTe
v Fill -gravel, clay, concrete |
\Clax -mottled brown
: : T -highly plastic
; T T -stiff to fivm
% 1
T N\
{ - ' u=1180psf
O T q p -
L - é A Y r,~106.9pct |
i : N\ pp=3200psf |
; . T Tv=1640psf +
j i P }
E 1
: \ N\ ;
} \f: 20 1
\ i ] -
i | | | 1 3
] ! i 1) i
z z 1 L1 i
! i | ' ] 14 ] i
i 1 ! ] i e ! 3G — = :
= || e
; y L
T T op=3080psf
! I S > Tv=1570psf T
1 | i ! Red i
i ] | | | !
] i ] i i .
' ! : ! i \. 3
A 40 -
| i 1 { '
| ] i 1 i \ -
+ | | ! ! A \ 3
f | Nt 3
i 1
| L~ N
e A !
i 50 Fi{|Glacial Till !
Ll A -silty, sandy, gravelly A
— R -tan, soft to medium dense :
Py el ~-dense at 55° i
iy | 19 -very sandy at 56'
AN ‘1 ; ~-seepage at 56'
] | ke
} ] 60 -1 i Notes:
‘ ' ; 414 1. Auger refusal at 66" on probable
) ;. bedrock.
3 2.Hole open to 48' upon completion
i :'ik
% { 1 Piate 14




GEOTECHNICAL REPORT
PROPOSED DISINFECTION BUILDING
SOUTH END WATER POLLUTION CONTROL CENTRE

CITY OF WINNIPEG

PREPARED FOR

REID CROWTHER & PARTNERS LTD.

February 1998 Project 981754
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7 togged/ Own. . TH Test Hole Na. ! Project No.
i SRR Checkad: AQD 1 i 581754
PROJECT: SEWPCC DISINFECTION BUILDING DATE OF INVEST. January 29, 1665
CLIENT: REID CROWTHER & PARTNERS LTD. DRILL: Subterranean 400 mm auger
i
savpLeE| DEPTH ELEV. 3 SOIL  BESCRIPTION MOISTURE CONTENT {%6)
NG| () {3 ¥
A
0 bl 21 ki] 40 53 &1 il
0 oo 23158 ¢
BO0-7.32 FiLL 7
052 237,08 GRANULAT WITH SOME CLAY TO 4G
BELOW 415 A MDX OF CLAY WITH SOME TOPSGIL
100 73183 AMNG ST WITH IN THE MATRIX
153 23108 Qe85 WPa *\
Pro-144 &2
200 23058 o108 WPa \
W L1890 K
250 230 08
BECOMMNG SOFTER TOWARDS 258 Qu-28.3 KPa
300 249,33 TRACE OF TOPSOL Fp-107 kPa
T kP
380 77508 W 18.53 KM
/
450 /
Quds kPa
a0 g Fp-115 kPa A
CLAY WiTH A MIX OF SOME SILT Tv-76 k3 \
500 2733 GRANULAR, STAMES TO 100 mm CIA W17 B3 KM : SN
TRACE OF TOPSOIL 3
550 788 \
3} 200 82, {
j 550 235108 ! Po-§7 i3
H TwdE kg
! 700 20888 !
7321372 CLay P
’ 750 225 08 \ GREY, SOME SILT, STFE 2
| TRACE ThL MCLUSIONS (SILT ) b
l 200 224 58 \ E
| s 2% 08 i
{ TILL NCLUSIONS BECOMMG LARGER AND MORS Vo
i aop Rt FREQENT WiTH DERTH Vo
i BECTMING MED TS S1EM Lo
! 850 N Lol
H [
{ o 2 i 13 - \“ .
% | t
i UESS 321 i
i £1.00 7 5 \ '
1
11,50 2173 Xi_
4
1260 710,36 \ |
1250 7028 //
[~
1380 21958 \ s
A
1350 1308 L
~ ~
14.00 285 [ o, P3T-BEITHL e
3 SILT WITH A MISTURE OF GRANULAR -
14.50 21808 AND ATRACE OF CLAY | 1
AR seEt ! |
i 15,00 178811 o 5 I’
I rsz0 1708 BECOMMG DENSE AT 155 1}
1530 215 54 . .
1830 TR J
17.00 215 58 END OF TEST HOLE AT 16 52 INDENSE TiLL
! 10 !

FIGURE 2




' Logged/Dwn. : TH Test Hole No. | Project No.

g {| Checked: AOD 2 | 581754
PROJECT: SEWPCC BDISINFECTION BUILDING DATE OF INVEST. January 28, 1958
CLIENT: REID CROWTHER & PARTNERS LTD. DRILL: Subterranean 400 mm auger o
sanrigel DEPTH ELEV. 5 SCIL  DESCRIFTION MOISTURE CONTENT (%}

NG g {m) ¥
M
¢ 1] H (] 3 53 89 0
a0 73141 ¥
10.00-280 8L
050 23141 CLAY WATH A MIXTURE CF SILT. SOME
GRANULAR, SOME TOPSOL
1eo 230 81
150 234 4
200 279 8t l
250 278 41 .
e
308 218 31 290-12.11 CLAY Qu-53 kP2 y
BROWN, STFF, SOME SILT Pp-128 kP3
350 21841 I TRACE OF SULPHATES [+} Tv-89 kPa
\ V16,88 Ko
400 237 51 /
450 7741 \ /
FILL NCLUSIONS | SILT, BECOMING LARGER i
&G0 poik) VWITH DEFTH AND MORE FREGUENT 5 L ‘
STFF TO FiRM i !
853 72641 !
500 225 3 \ j
1
650 73341 TRANSITION TC GREY CLAY \
T, NCLUSIONS |
720 72431 FiRM | |
. I
750 22441 \
B o0 2223
’ | |
, 850 a4 \ |
: ; !
] 8.00 et | !
i ] }
| 250 F374t ) bCLaY BECOMNG FIRM TO MED ‘n\
.86 A 10 ot
\;
1050 FARL \
I‘\
1100 7031 \
11.50 2041 \ \\
1%.00 raERY 7
P
1240 21943 | ;/
ot !
13.00 71831 \ ___"M,__-w—f“-fi"
RIS T —
1383 EEETREY SILTY, SOME GRAMULER, SOME STOMES
LW 4 | SOFT, TRACE OF CLAY
1408 2731 0y . -
A
1450 arar i@ }
1500 21381 \;‘ 15 :
+| BECCMING MCRE [ENSE WITH DEFTH / ‘
1560 neall 5 /
15.05 21531 (2
15,50 21541 END OF TEST HOLE AT 1631 IN DENSE TILL
17.06 214 39
0

FIGURE 3




i
‘DYREGROV CONSULTANTS: togged/ Dwn. . TH Tast Hele No. ] Project No,
LR : Checked: AQD 3 E 981754
PROJECT: SEWPCC DISINFECTION BUILDING DATE OF INVEST. January 29, 1958
CLIENT: REID CROWTHER & PARTNERS LTD. DRiLL: Subterrangan 400 mm auger
samPLE) DEPTH ELEV. S SOIL  DESCRIPTION MCISTURE COMTENT (%)
MO, Ha)) {rm ¥
M
Q9 i pi} 36 0 Rt} 8 70
08 23269 0
T34 <]0.00-0.25 TOPSQK
03 23158 0.25.1.22 CLAY
\ BLACK TO BROWM, SOME SILT, FROZE
190 23108 "
122145 SLT \
13 2059 LT Tar, cone ToWET, SLoUGHMG
1.45-13.11 SLAY
200 22608 \ EROWN STIFF, SGME SILT \
TRACE OF SULPHATES
240 705 \
£ 17838
350 278 59 \ ¥
108 22804 \ LAYERING OF GREY AND BROWN CLAY
STIFF, SOME SILT
450 227 59
500 1700 \ s '/
I
830 859 | Qu-254 Pa /i
Fp-163 kPa ¢
850 27808 TwT3 P2
W17 26 K
550 25 55 i
% 760 375 0 i ‘
{ \ TRANSITICN TO GREY CLAY AN | i
T 204 £5 TRACE { + ] TILL INCLUSICNS, HIGH PLASTIC Lo
450 7409 \ \\ E
Cux53 kPa \
830 715§ Pr-124 K3 ;
Tv-B5 k3 L
806 275 0% W-1B.AR KM f i
938 2258 \ ! {
|
Y106 772403 1 -
10,50 g \ I |
1100 PRl \ l
1150 2058 | |
1200 72059 \ !
)
1280 21958 /,_/
1300 2338 ]
13111878 TiLL
1250 RPN N SILT WITH SOME GRAMULAR AND SAND
W T SILT FIRMAT 132 AND BECAME SOFT BELOW
14 00 21808 | O NO SAMPLING BELOW 13,1 DUE TO SLOUGHING
o] | AUGER WAS SCREWED YO REFUSAL AT 1875
14 51 2783 | *T[~ BELOW GROUND SUREACE
L3
15.00 wrog | 15
1550 71559 &
™
J 1390 25,
18.50 asse | |,
-
1740 AR BN
1730 145814 4
1850 21408 [~ o
9 LY
18.50 n3se .
1420 21309
END OF TEST HOLE AT 1375 IN DENSE TO VERY DENSE TILL
]

NOTE: WATER AT 7.5 BELOW SURFACE AFTER 20 MINUTES

FIGURE 4
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