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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.
20 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 half of the site. Immediately to the west of the
snow dump area is 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.



40 BACKGROUND
- The original SEWPCC was constructed in the early 1970's. A major expansion was
undertaken circa 1990 and a Diginfcctién 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 8, 1971

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

* Ripley, Klohn & Leonoff International Ltd.
Test Holes Drilled 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 drillgng ;rogressed and sampled on a frequent basis.
Disturbed éémples were recovered from the auger cuttings and undisturbed samples were obtained
in 75 mm Shelby tube samplers for laboratory testing.

Obsérva’eions were made during the drilling with respect to groundwater, seepage and caving
conditions encountered in 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 completioln‘

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.
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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 inveétigations.

A thick deposit of highly plastic Lake Agassiz lacustrine silty clay is the predominant
componént 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 fo 0.4. It should be nbted that specific tests
were not 1;erfermsd for the determination of these index properties from samples recovered in this
recent investigation.

Undrained shear strengths were determined from unconfined compression tests, pocket
penétrometer 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 ﬁil 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 ‘;ith‘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.



70  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 silt.

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 piezometric 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 22433
2007-8 - 22438 ; . 224.15
2007-9 - 223.83 224.41
2007-11 222.99 223.90 224.13
2007-15 221.66 223.49 223.79

2007-16A 221.55 223.92 22430




Attached as Figures 21 and 22 are the test hole log and hydrograph from the Provincial
Groundwater Monitoring Well GOSOCOO97 which is Iocaﬁed in the basement of the SEWPCC. It
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 F loodway events. As indicated on
the hydrogréph, 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  Genersl

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:

* Preliminary 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. It 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 Room/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 mum 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
shaft 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 1:nixture 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 heav¢ 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 shqring 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, ihe 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 agéinst bottom heave
is too low. It should be appreciated that all of the foregoing are the extremes Qf 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 of 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 peﬁdds of heavy rainfall. The
excavation slopes should be immediately protected from drying by covering with suitablé materials.
Particular attention should be paid to excavation slopes where the new excavations will encroach
upon or expose the existing structures.

10




Temporary shoring should be provided where excavations will encroach on structures that
have to be protected. The shoring can be designéd 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 fhat 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 earth pressures that are derived on the basis of the following conventional relationship which
produces a triangular pressure distribution:

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

K = earth pressure coefficient (0.5)

X = 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 loads should be included ifa 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.

11



8.5  Floor Slabs

Sttucmrally 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. It 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"soﬂ and the granular
fill to providé 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 min of crushed granular base course.

12




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 sulpbate resistant cement
and should be of high quality.
Respectfully submitted,

DYREGROV CONSULTANTS

Per: {/%/ZQW

A.O. Dyregrov, P.Er‘x/g.

13
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DYREGROV Togged/Drawn.  SDG Test Hole No. Project No.
Lol CONSULTANTS | Checked: AQD 20701 272838 v
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 13, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 460 mm AUGER
samPe| DEPTH | ELEV. s SCIL DESCRIPTION 'MOISTURE CONTENT (%)
No.| (M o) Y ‘ ' :
M
) ® 16 2 30 40 S0 & 70
0.00 23288 0
0.00-0.91FILL, CLAY, TRACE TO SOME
0.50 223 ég SILT AND GRAVEL .
1.00 231,88 tX-510.91-1,06 CLAY, BROWN , STIEF
, 1.50 231.38 i | ’ 1.06-1.68 SILT, TAN, CLAYEY )
1.68~ 15.39 CLAY \
20 230.38 SILTY, STIFF
BROWN AT 2.13
250 230.36 HIGHLY PLASTIC
. - GYPSUM INCLUSIONS
L 300 228,88 Pp-34.3 kPa ——
Tv45.1 kPa
350 22938
400 2888 \
4.50 228.38 }
5.00 2788 5
5,50 227.38
6.00 226.88
650 226,38 1
7.00 22588 &
7.50 22538 \ i
8.00 224.88
GREY AT .23
8.50 22438
’ 2.0, 72388 !
2.50 223.38 \
10,00 22288 k 10
10.50 22238 . i
11.00 22188 . “
11.50 2138
12,00 22088
1250 22038 \
13,00 219.88
i
13.50 216.38 )j
FIRM
14.00 218.88
14.50 218.38
\ TILL INCLUSIONS .
15.00 217.58 15
15.35-21.8 GLACIAL SILTY TILL 4
15.50 217.38 SILTY, SANDY, SOME GRAVEL L
TAN, LOOSE, SOFT -
16.00 21688
16.50 21638 COBBLES AND BOULDERS @ 16.45
SANDY
17.00 215,88 SEEPAGE
17.50 21538 HOLE SLOUGHED 7O 13.8
ORILLED 7O 17.37
18.00 21488 | [ | AUGERSCREWEDTO218
18.50 21438 |,
;
19.00 213.82 .
1850 21338 "
2000 21288 20
NOTES .
END OF TEST HOLE AT 21.8 AT
AUGER REFUSAL
WATER LEVEL AT 13.4 IN 10 MINUTES
FIGURE 2




DYREGROV Logged/Drawn:  SDG Test Hole No. Project No.
CONSULTANTS | Checked: AQOD 2007-02 272938
PROJECT: SEWPCC o DATE OF INVEST : SEFTEMBER 19, 2007
CLIENT: STANTEC CONSU%.T%NG LID. DRILL : SUBTERRANEAN 125 mm AUGER
savplel DEPTH | ELEV. s SOiL DESCRIPTION MOISTURE CONTENT (%)
NC.| ) ™) Y :
M
0 10 20 30 40 50 80 70
0.00 23263 0
P AI0.00-0.30 FiLL - SAND, GRAVEL SOME CLAY
0.50 732.13 \ 0.30-16.00 CLAY
SILTY, STIFF
1.00 23163 HIGHLY PLASTIC
MOTTLED BROWN
150 23113 \ GYPSUM INCLUSIONS .{
2,00 230,63
250 230.43
.00 22983 \
150 229.13
4.00 228.63
€50 228.13 \ \
500 2763 5
MOTTLED BROWN, SILTY, HIGH PLASTIC
560 2713 STIFF
IR AN
650 226,12 ]
7.00 22563 )
7.50 225.13 \
8.00 224,63
850 724.43
GREY AT 253
8.00 2363 Cu38.7 KPa
GREY, SILTY, FIRM TO STIEF, Pp-39.2 kPa
9.50 22313 \ HIGH PLASTIC, Tw44.1 kP2
W-17.9 KN
1000 263 10
10.60 2213
11.00 22163 \
11.50 21.43
12.00 72063 GREY. FIRM, HIGH PLASTIC Cu-20.8 KPa
TRACE SHLT INCLUSIONS Pp-17.1 kPa
12.50 220.13 TV-49.0 kP2
\ W-16.9 KNM
12.00 21983
13.50 21813 \
14.00 218.63 \
14.50 218.13
15.00 21783 15
15.50 217.13 \ // ]
16.00 216.63 16.00~19.05 GLACIAL SILTY THL /
- l SILTY. SANDY, SOME GRAVEL /
16.50 21613 | . 3 TAN, LOOSE, SOFT
€. 91 coseiES AND BOULDERS .
17.00 21563 | | AT 17.0 HOLE SQUEEZING
C&} SAND, FINE GRAINED, SOME SLT
17.60 21513 | {5 GREY, SATURATED
| e Lai
SCREWED AUGERS TO REFUSAL
18.50 214.13 !
-} COSBLY AND BOULDERY AND VERY DENSE
12.00 21363 ) ~ AT 185
18.50 213.13
2000 21263 20
NOTES .
END OF TEST HOLE AT 18.05 AT
AUGER REFUSAL

ON BOULDERS N VERY DENSE TILL
HOLE OPEN TO 13.4
INSTALLED STAND PIPE TO 18.28 WITH BOTTOM

A0ESLOTTED

FIGURE 3
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{3 DYREGROV Logged/Drawn: SDG Test Hole No. Project Na.
CONSULTANTS | Checked: AOD 2007-03 272939
o PROJECT: SEWPCC . DATE OF INVEST : SEPTEMBER 12 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 460 mm AUGER
savpLel DEPTH | ELEV. s SOIL DESCRIPTION . MOISTURE CONTENT (%)
1 wo| m ™) ¥
e o
6 16 2 30 4 % & 70
0.00 23262 0
SR £.00-0.15 FiLL, SAND AND CLAY
050 232,12 x 0.15-0.76 LAY, BLACK TO BROWN
0.75-1.06 SILT, TAN, BROWN
1.00 muez [ | | |1os1a63 cLay
BROWN, SILTY, STIFF
150 231.12 \ HIGHLY PLASTIC -\
P 2.00 23062 0.15 SILT SEAM AT 1.82
I 250 230.12
3.00 22062 BROWN, STIFF, SILTY, HIGH Cu-42.5 kPa >.
PLASTIC, TRACE DECOMPOSED Pp-60.8 kP2 !
350 2812 ROOTLETS, TRACE ROOTS TW73.6 kKPa P
W-16.8 KNM o
400 2862 \ _
450 28.12
! :
500 22762 5 1
5.50 2112 \ \
6.00 2682 }.
; 6.50 226.12 /
7.00 2562 \
750 2512 J f
8.00 24.62 !
GREY AT £.83 -
8.50 2412
200 2382 GREY, SILTY, FIRM, HIGH PLASTIC CuT15 kPa \\
TRACE SiLT INCLUSIONS Pp-49.1 K2 !
9.50 23.42 Tv-44.1 kPa .
) W-17.9 KNM
N 10.00 22262 \ 0
10.50 2212 / .
11.00 2162 |
11.50 2112
12,00 220,62 \ )
GREY, SOFT TO FIRM, Cu-59.7 kPa : 2
12.50 22012 HIGH PLASTIC, TRACGE SILT Pp-34.3 kPa
INCLUSIONS Tv-43.0 KPa
13.00 218.62 W-15.9 kKNM /
13.50 219.12 / .
14.00 218.62 !
1450 2842
14.63-22.10 GLACIAL SILTY THL
15.00 217.62 -l SILTY, SANDY, SOME GRAVEL 15 pes
O Il van Loost, soFT /
15.50 nraz SQUEEZING AT 15.54
16.00 21662 || .
16.50 nee2fl
17.00 2862 | { i
i
17.50 21542 (”;‘
1800 214.62 .
1850 21412 ‘
19, ¥ r
2.00 362 |
19.50 232 -
20.00 21262 20
NOTES
END OF TEST HOLE AT 22.10
AUGER SCREWEL T0 22.10
HOLE DRY O COMPLETION
FIGURE 4
s RS AR
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DYREGROV togged/Drawn:  SDG Test Hole No. Project No.
CONSULTANTS | Checked: AQD 2007-04 272838
 PROJECT: SEWPCC e “DATE OF INVEST : SEPTEMBER 12 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 480 mm AUGER
saupie! DEPTH | ELEV. | s SOIL  DESCRIPTION - MOISTURE CONTENT (%)
NQ. (M) ™) Y
M .
o 10 20 30 4 50 & 70
0.00 233.02 0
,00-0.61 FiLL, SAND, SILT AND CRUSHED LIMESTONE
050 23252 { 64-1.21 CLAY, BLACK
NJ121+1:62 SLT, TAN, WET
1.00 232,02 ,\\
150 22 || | [ hessaszoay
SILTY, STIFF
200 2102 HIGHLY PLASTIC
, MOTTLED BROWN
250 230.52 0.15 SILT SEAM AT 1.98
GYPSUM INCLUSIONS
300 230.02
350 2952
4.00 2902
450 2852 DARK BROWN TO BROWN, SILTY, Cu47.5 kP2
STIFF, HIGH PLASTIC, Pp-58.9 kPa
5.00 28,02 TRACE SULPHATES, TRACE SLT Tw65.7 kPa s
INCLUSIONS, LAMINATED WAI7.1 KN
5.50 227.82
6.00 227.02
6.50 226,52 \
7.00 226.02
7.50 225,52 BROWN TO LIGHT BROWN, SILTY, Cu75.3 kP
TRACE SILT, AND GRAVEL INCLUSIONS,  Pp-98.1 kPz
8.00 25,02 STIFE, HIGH PLASTIC Tv-88.3 KPa
W-17.5 kKN
850 2452 GREY AT8.22
.00 24.02
$.50 2352 \
10.00 2302 10 \
10.56 2252 ) |
GREY, SILTY, FIRM TO STIFF, HIGH Cu-48.6 kPa L
11.00 2202 PLASTIC, TRACE SILT INCLUSIONS Pp-36.8 kPa
Tv-59.8 kPa
1150 2152 W-16.5 KNM
12.00 21.02
12.50 2052 \
13.00 2002 |
13.60 218.52 /
14,00 21002 4 |
14.50 218.52 //
£ 1 h4.32-21.05 GLACIAL SILTY THL
15,00 21802 [$0 | | S0Tv, SANDY, SOME GRAVEL 15
“I'l 71am, LoosE, SOFT
15.50 21752 4. . COBBLES AND BOULDERS
16.00 21702 SQUEESING AT 15.84
1650 21652
17.00 2602 || &)
17.50 21552 !
18.00 21602 {1 _
1850 2482 |- :
18.00 2un| &7
18.50 2352
2000 21302 2
NOTES -
END OF TEST HOLE AT 21.3
AUGER REFUSAL
WATER LEVEL AT 14,02 N 5 MIN
FIGURE 5




DYREGROV Togged/Drawn:  SDG Test Hoe No. “Project No.
B CONSULTANTS | Checked: ACD 200705 272839
PROJECT: SEWPCC ) DATE OF INVEST : SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 480 mm AUGER
I savpLE| DEPTH | ELEV. s SOIL DESCRIPTION MOISTURE CONTENT (%)
o Nl o Y
s M
o j5: 20 30 40 50 &0 70
0.00 23343 o
Zglam.m FILL, SAND, SILT AND GRAVEL
0.50 23263
216.76- 1.67 CLAY, BLAGK TO BROWN
100 zmn
1.50 2183 [N\ 1.67-1.98 SILT, TAN, WET
200 zuts [l 1ee1s.50 cLay \
{ . SILTY, STIFF
- 250 23063 HIGHLY PLASTIC
{ MOTTLED BROWN
~ 3.0 230.13 GYPSUM INCLUSIONS

3.80 22883
4.00 28.13
4.50 28.63

5.00 22813

5.50 27683

8.00 2Z7.43 BROWN, STIFF, HIGH PLASTIC, SILTY Cu-35.8 kPa

TRACE SILT INCLUSIONS, LAMINATED Pp-76.5 kPa

8.50 226.83 Tv-63.8 kPa ¢ e
Wo17.2 kM { !
7.00 226,13 i
750 2663 )
8.00 2513
GREYATB8.23
8.50 2463 STIFF TO FIRM

2.00 224.13

8.50 223.63

S S L LS

10.00 22313

: 1050 e / , -

L 11,00 2243 ; \ ,
- 1.5 221.63 \ o f

E 12.00 22113 : ] \ ’

1250 22065 ;
13,00 220.13 - j

GREY, SILTY, FIRM, HIGH PLASTIC, Cu-47.9 ¥Pa
13.50 219,63 TRACE SILT INCLUSIONS Pp-29.4 kPa

Tv-48.0 kPa
14.00 21943 W.16.4 UM
14.50 21883 |
\ | 16.50-24.68 GLACIAL SLTY T

15,00 21843 SILTY, SANDY, SCME GRAVEL 15

TAN, LOOSE, SOFT //
15.50 21763 COBBLES AND BOULDERS L

i 1

16.00 21743 | 1 |  soueEzNG AT 13.10
1650 216.63
17.00 21603 [ 1&
17.60 2583 | |
18.00 215.13
1850 2163 || g

AUGER SCREWED TO REFUSAL
18.00 21|
18.50 w80,
2000 213,13 ~ 20

NOTES ;

END OF TEST HOLE AT 24.88 AT
AUGER REFUSAL
WATER LEVEL AT 15.20 IN 10 MIN

FIGURE 6




P AT T " a— — -
DYREGROV Logged/Drawn: . SDG Test Hole No. . Project No.
, ; CONSULTANTS | Checked: __AOD 200706 272939
PROJECT: SEWPCC Gl TR R DATE OF INVEST : SEPTEMBER 13, 2007
| CLIENT: STANTEC CONSULTINGLTD. - - DRILL : SUBTERRANEAN 460 mm AUGER
sampLe; DEPTH | ELEV. s SOiL DESCRIPTION MOISTURE CONTENT (%)
NO. (453 W Y
W
0. 18 2 30 4 S0 60 76
0.00 22237 o
XX} 0.00-0.30 FiLL, GRAVEL, CLAY, BRICKS AND CONCRETE
0.50 23187 6.30- 15.24 CLAY, BLACK TO BROWN
\ HIGH PLASTIC, STIFF,
100 23137
SMALL SILT SEAMS FROM 0.8 TO 1.3
150 230,67
200 20037 \
2.50 22087
3.00 22037
3.50 228.87 \
400 22837
450] . 2787 :
5.00 2137 \ 5 |
5.50 226.87 \
6.00 2637 BROWN, STIFF, SILTY, HIGH Cu77.9 kPa i
PLASTIC, TRACE SILT INCLUSIONS Pp-85.3 kPa ]
. 8.50 225.87 SMALL LAMINATIONS Tw68.7 kPa
2 W-17.5 kM
| 7.00 225.37 f
150 22487 1
.00 2437 \ GREY AT 7.93 !
_ STIFF TO FiRM
8.50 2387 \
9.00 2337 !
9.50 2287 \ \
10.00 2337 w0
10.50 22187 \
GREY, SLTY, FIRM TO STIFF Cu-66.8 KPa .
11.00 2137 | TRACE SILT INCLUSIONS, HIGH Pp-48.1 kPa
PLASTIC T52.0 kPa
11.50 22087 W 16,7 M
12.00 22037 /
k. 4
12.50 21987
13.00 21837
13.50 218.87
BELOW 13.7 LARGE GLAGIAL TILL INCLUSIONS e
14.00 218.37 /
14.50 217.87 \ /
18,00 21787 | 15
16.50 21687 | £ | 16.50-22.86 GLACIAL SILTY TiLL e
© - | SILTY,SANDY, SOME GRAVEL
16.00 21637 | ¥ [ | TAN, SOFT, LOOSE
b 1y WETTOsATURATED
16.50 21587 | if COBBLES AND BOULDERS
17.00 21837 | g
@
17.50 21487 1 |
18.00 21437 |- ;
1850 71387 |
. AUGER SCREWED TO REFUSAL
19.00 21337 }‘
19.50 21287 » ”
2000 21237 2
NOTES ;
END OF TEST HOLE AT 22.66 AT
AUGER REFUSAL
WATER LEVEL AT 17.70 N 10 MIN
FIGURE 7
o et ——— - ——




DYREGROV Togged/Drawn. . SDG “Test Hole No. Project No.
CONSULTANTS | Checked: AOD 200707 272939

PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTINGLTD, DRIL : SUBTERRANEAN 480 mm AUGER
i saupLe] DEPTH | ELEV. s SOOIl DESCRIPTION MOISTURE CONTENT (%)
- “NoL| ) Y
6 1 20 36 40 S0 & 70
0.00 233,13 ¢
: RANK10.00-0.30 Fitl, SAND, AND'GRAVEL
050 23263 0.20- 14.33 CLAY, BLACK TO BROWN
: SILTY, HIGH PLASTIC,
1.00 23213 VERY STIFF TO STIFF e
TAN SILT LAYER OF 80mm AT 1.37
1.50 7163 MOTTLED BROWN, \
£
. 2.00 23113 \
250 23063 !
) 3.00 230.13
3.50 2983 \
400 2913
4.50 228.63 BROWN, STIFF, SILTY, HIGH Cu-40.9 kPa ) \
{ PLASTIC, TRACE SULPHATE POCKETS ~ Pp-35.8 kPA .
: 5.00. 2813 TRACE ROOTLETS, TRACE SILT Tv51.0 kPa L e e e e = |
INCLUSIONS W-17.6 kKN/M
) 5.50 27.6
B 500 2113 y
{ . .
: 6.50 26.63 &
7.00 26.13 \ i
7.50 2563 1
200 225.42 X
850 24,63 \
£.00 2413
GREY AT 2.15
9.50 22363 | - STIFF YO FIRM
10.00 22343 10
\ _ X
10.50 22263 GREY, SILTY, FIRM TO STIFF, Cu-65.3 kPa '
. HIGH PLASTIC, TRACE SLT Pp-49.1 kPa 1
11.00 2213 INCLUSIONS, GRAVEL STONES Tv-50.8 kPa i
AT BOTTOM 50 mm DIA W-16.8 KNM \
11.50 2163
" 12.00 22113 \
- 12.50 2063
-13.00 2013
13.50 218.63 /J
14.00 21943 \ L
14.50 21863 | ~ | 114.33-22.56 GLAGIAL SILTY TiLL //
< i SILTY, SANDY, SOME GRAVEL
15.00 21813 | % TAN, LOOSE, SOFT 15
|1 COBBLES AND BOULDERS
15.50 217,63 1
o8
16.00 21713 SQUEEZING AT 15.24
16.50 216.63 e
&
17.00 216.43
<
17.50 215.63
18.00 216.13 .
18.50 2463
AUGER SCREWED TO REFUSAL
19.00 ne13 | &
19.50 21383 |
20.00 213.13 2
NOTES .
END OF TEST HOLE AT 22.56 AT
AUGER REFUSAL
FIGURE 8




R ITE A —— eian ———_— —— " st m
o DYREGRGV Logged/Drawn: SDG Test Hole No. Project No.
: CONSULTANTS | Checked: AOD 2007-08 272938
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 18, 2007
o CLENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 460 mm AUGER
| saupLe| DEPTH | ELEV. s SOIL  DESCRIPTION MOISTURE CONTENT (%)
NO. |y o™ Y
. M
0 18 20 3Q 40 50 &0 k3
0.00 2264 0
) 2X05]0.00-0.30 FiLL, SAND, SOME GRAVEL,
0.50 232.11 \ 0.30. 1.22 CLAY, BLACK TO BROWN
SILTY, HIGH PLASTIC
1.0 23161 \ .
150 2111 { 1.22-1.83 SILT \
CLAYEY, TAN, FIRM
2.00 230:61 1.83-14.64 CLAY
SILTY, STFF
250 230.11 HIGHLY PLASTIC
MOTTLED BROWN
3.00 220,61 N
THIN SILT SEAMS FROM 3.0 TO 4.5
3.50 291
4.00 2851
4.50 228.11 \ }
500 227.6 5
550 27,11 i
600 226,61 \ BROWM, STIFF, SILTY, HIGH PLASTIC,  Cu-68.7 kPa
TRACE SILT INCLUSIONS, TRACE Pp-98.1 kPa
6.50 226.11 SULPHATE POCKETS, TRACE ROOTLETS Tvw-68.7 &Pa
W-17.6 KNM
7.00 225.61 \ |
7.50 225.11 !
8.00 224.61 f
o 260 2441 \
.00 23,61
GREY AT 8.15
8.50 223.11 STIFF TO FIRM .
10.00 2264 \ fo
10.50 22211 \
11.00 2161
11.50 2111
12.00 220,61
12.50 220,14 \
13.00 219.61 i
1350 219.11 i
14,00 218.61 \ //
14.50 218.11 / '
14.64-22.66 GLACIAL SILTY TiLL
15.00 2176t [« 7| SLTY, SANDY, SOME GRAVEL, CLAYEY : 15
1]l A ooss sorT
15.50 2711 | | Q| werTo very WET AT 167
16.00 216611 0 1] EASY DRILUNG FROM 16.7 70 18.3
16.50 21611 | ' \
17.00 21581 | |V
17.50 218.11 k
18.00 214,61 '
D ¥
18.50 21411 y
[» 1l AUGER SCREWED TO REFUSAL
19.00 213561
O | coseLy aND BOULDERY AT 182
: 18.50 FERTE B ]
o - | DIFFICULT DRILLING BELOW 213
. 20.00 21261 20
NOTES .
END OF TEST HOLE AT 22.56 AT
AUGER REFUSAL
HOLE OPENTO 11.8
INSTALLED 15,85 PIEZOMETER WITH BOTTOM 3.05 FIGURE = 9
. SLOTTED



RO P
DYREGROV

_CONSULTANTS

.SDG
AQD

Logged:‘sraxm
Checked:

Test Hole No.
2007-08

Project No.
272939

PROJECT: SEWPCC

CLIENT: STANTEC CONSULTING LTD.

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

70

- sawpie! DEPTH | ELEV. s - B0iL DESCRIPTION MOISTURE CONTENT (%)
no.l ™ o y
M
6 1 2w 30 40 S &
0.00 22282 _ 0 :
(KX} 0.00-0.46 FILL, SANDY GRAVEL WITH SILT
050 %232 0.46-14.33 CLAY
BLACK TO BROWWN,
100 82 SILTY, VERY STIFF 7O STIFF
HIGHLY PLASTIC
1.50 23132 \
200 230,82 \
250 230.32 \
3.00 229.62 W
3.60 2032
4.00 2882
: , GREY AT7.6
4.50 28R /
5.00 221.82 \ 5
5.50 227.52
6.00 26.82
6.50 226.32 \
7.00 25.82
7.50 2532 DARK GREY, SILTY, FIRM, Cu-74.8 kPa
HIGH PLASTIC, TRACE ST Pp3E.8 kPa
2.00 2422 INCLUSIONS Tw49.0 KPa
W-17.8 kKM
850 2432 ‘
.00 223.82 i\
.50 P \ \
10.00 2282 to )
10.56 mx .
‘ GREY, FIRM, SILTY, HIGH PLASTIC Cu-68.3 kP
1.00 2182 TRACE SILT & GRAVEL INCLUSIONS, Pp36.8 kPa
TvE2.6 KPa
11.50 2132
12,00 220.62
S
12,50 2032 \\
HOLE OPENTO 12.3
12.00 21962 | -
13.50 218.32 -
1900] 21882 v
14.50 218.32 , 14.33-23.78 GLACIAL SILY TILL v
6 SILTY, SANDY, SOME GRAVEL /
15.00 217.82 TAN, LOOSE, SOFT 15
. COBBLES AND BOULDERS ,
15.50 273z || &
16.00 216.82
, EASY DRILLING FROM 16.7 TO 18.3
16.50 216.32 FINE GREY SATURATED SAND
17.00 21582
17.50 21532 g |
18.00 21482 || 7
1250 21432
AUGER SCREWED TO REFUSAL
18.00 213.82
COBELY AND BOULDERY FROM 1.9 TO 23.78
19.50 213.32
2000 21282 20
NOTES -
END OF TEST HOLE AT 23.78 AT
AUGER REFUSAL
FIGURE 0




TEST HOLE DRY UPON COMPLETION

FIGURE

1

DYREGROV ) Cogged/Drawn. . SDG Test Hole No, " Project No.
CONSULTANTS | Checked: AQD 2007-10 : 272039
PROJECT: SEWPCC ) DATE OF INVEST : SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 460 mm AUGER
samece| DEPTH | ELEV. s SCIL DESCRIPTION MOISTURE CONTENT (%)
No.| o ¥
u
3 10 20 30 40 50 60 0
0.00 23265 o
: 0.00-0.76 FiLL, SAND, SILT AND GRAVEL .
X © 080 2215 :X[ >< 2
' 76 1.67 CLAY, BLACK TO BROWN
1.00 2165 \
150 231.45 \ H.67-1.88 ST, TAN, WET
2.00 2085 Ll g8 12,95 coar
\ SILTY, STIFF, HIGH PLASTIC,
250 230.15 MOYTLED BROWN, GYPSUM INCLUSIONS
3.00 22865 \ BROWN, SILTY, FIRM, HIGH Cu-21.0 kPa .
PLASTIC, TRACE SILT INCLUSIONS Pp-36.8 kPa
3.50 229.15 N LAMINATIONS Tw62.8 KPa
W-16.7 KN/
400 228.66
450 26.15 \
5.00 22785 5 |
550 2745 }
606 22665 \ i
650 226,16 \
7.00 225.65
7.50 225.15
8.00 224.65 \\
GREY AT 8.23
8.50 24.15 STIFF TO FIRM
9.00 22365 .
GREY, SILTY, STIFF, HIGH Cu-66.4 kPa
.50 2315 \ PLASTIC, TRACE SILT INCLUSIONS Pp-68.7 kPa
Twa7.3 kPa
10.00 | 22265 W-18.9 kKM 10 ,‘&
10.50 2215
11.00 2165 \
11.50 21.15
12.00 22065
1250 220.15 \ L
12.00 218,65 2.95.20.43 GLACIAL SILTY TRL //
_ 1] SILTY, SANDY, SOME GRAVEL 1
1250 21815 1] ° i  TAN, LOOSE, SOFT
< COBBLES AND BOULDERS
14.00 21868 || -
SQUEEZING AT 13.10
14.50 218.15 N
2
15.00 21765 15
15.50 21715
16.00 21665
16.50 216.18
17.00 215.65
17.50 21815 | sy
18.00 21465 |
18.50 2as il
Gl AUGER SCREWED To REFUSAL
19.00 21365 | I
19.50 21315 1 °
20.00 21285 ¢ 20
NOTES :
END OF TEST HOLE AT 20.43
AUGER REFUSAL




END OF TEST HOLE AT 22.26 AT
AUGER REFUSAL

HOLE OPEN TO 113 UPON COMPLETION
18.29 PIEZO INSTALLED WITH BOTTOM

3.05 SLOTTED

FIGURE

2

DYREGROV Togged/Drawn: . SDG Test Hole No. Project No.
CONSULTANTS | Checked: AOD 2007-11 272939
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 18, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 125 mm AUGER
sawpie| DEPTH | ELEV. s SOiL  DESCRIPTION MOISTURE CONTENT (%)
NO.| My ™ Y
1
o 10 20 30 40 50 60 70
000 2258 o
0.00-0.30 FILL, CLAY, SOME GRAVEL
050 232.09 \ 0.30-44.02 CLAY
. SILTY, DARK GREY, HiGH PLASTIC
100 23159 VERY STIFF TO STIFF,
1.80 231.09 \ »
200 230.59
150 sam SILT LAYER AT 2.28
250 230,08
MOTTLED BROWN BELOW 2.50
300 2958 ‘
3.50 22309
400 2859
150 228.09 \
BROWN, SILTY, STIFF, HIGH Cu-57.1 kPa /
5.00 22759 PLASTIC, TRACE SILT AND FINE Pp-58.9 kP 5 y
GRAVEL INCLUSIONS Tv63.8 kP2 /
550 22709 . W-17.4 KN/M /
6.00 2659 \
6.50 226.08
7.00 22558
7.50 225.08 \
GREY AT 7.62
800 224 59 STIFF TO FIRM |
850 24.08 ff
9.00 2359 \ f
280 23.09 /
10,00 222,58 10
10.50 2208
GREY, SILTY, FIRM TO SOFT, Cu-422 kPa
$1.00 2158 HIGH PLASTIC, TRACE SILT, SAND Pp-49.1 kPa
AND GRAVEL INCLUSIONS Tv-36.2 kPa
11.50 21.08 TRACE SULPHATES
12.00 2058
=
1250 22008
13.00 219.59
13.50 21808 \
14,00 218.68
] {14.02-22.26 GLACIAL SILT TILL
1450 21800 | | SILTY, BANDY, SOME GRAVEL
> TAN, LOOSE, SOFT
15.00 217591 [*_ || COBBLES AND BOULDERS 15
15.50 21708 {1 SQUEEZING AT 14.32
16.00 2650 | [
16.50 216.09 { {.
17.00 21658 [
1750 215.08 \ ]
18.00 21458 ,,";:
g j DARK GREY SAND AT 18.3
18.50 214.08 WATER ENCOUNTERED
12.00 21359 | - I
§' | coBSLY AND BOULDERY FROM 20.42 TO 21.95
1850 21309 L
2000 ravds 3 S 0
NOTES




) DYREGROV " | Logged/Drawn: | SDG Test Hole No. Praject NG,
: CONSULTANTS | Checked: AOD 200718 . 272039
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 17, 2007
,CUENT: STANTEC CONSULTING LTD. : v DRILL : SUBTERRANEAN 125 mm AUGER
sampte| DEPTH | ELEV. s SOl DESCRIPTION MOISTURE CONTENT (%)
NO.| (M ™) Y
M
) O 10 2 30 4 S0 60
0.00 231.41 o
T39710.60-0.20 TOPSOR.
0.5 230.91 \ 0.20-12.80 CLAY
. DARK GREY TO BROWN, SILTY, STIFF
1.00 230.41 HIGH PLASTIC,
150 22081
, \ N
. 200 229.41
25 2861
\ MOTTLED BROWN AT 2.4
- 300 228.41
: 350 2781
400 | 27.44
450 226.91 ]
5.00 226.41 5
550 2581
500 226.41 \ SILTY, DARK BROWN - GREY MOTTLED  Cu47.4 kPa
FIRM, HIGH PLASTIC Pp-36.8 kPa
550 24.9¢ Tv-68.7 kPa /
W-17.1 KNM
7.00 22441
7.50 22361 /
8.00 22341 \ \
GREY AT8.23
850 2201 STIFF TO FIRM
$.00 22241
: GREY, SLTY, FIRM TO STIFF, Cu-71.5 kPa ’
2.50 221.61 HIGH PLASTIC, TRACE SILT Pp-43.1 kP2 /
INGLUSIONS TwE9.8 kPa i
10,00 |- 214 \ W-18.3 KNM 10 1
10.50 22081 B
11.00 22041 /
FiRM TO SOFT
11500 - 21991
12,00 219.41
12.50 218.9¢

DN 112.80-22.25 GLACIAL SILT TILL
13.00 21844 1 SLTY, SANDY, SOME GRAVEL
.| TAN, LOOSE, SOFT

1
13.50 217.91 § | COBBLES AND BOULDERS
[
14.00 217.41 , Q : HOLE SQUEEZING IN AT 14
.; i .
14.50 21691 | | &
1500 21641 | | Cf MEDIUM DENSE AT 14.8 15
e |
15.50 215811 ¢ || DENSEBELOW 5.8
Lt
16.00 21841 |, 3 SEZPAGE BETWEEN 15.2 AND 16.8
¥ 16.50 2491 |
I
172.00 21444 A
17.50 213.8% ;1
£
18.00 21341 | T1.
L]
12.50 21291
G AUGER SCREWED TO REFUSAL
19.00 21241 |5 - |
18.50 21181 .
COBBLY AND BOULDERY BELOW 20.12
@.00 211.41 20
NOTES .
END OF TEST HOLE AT 22.25 OK
PROBABLE BOULDERS

HOLE OPEN TO 11.28 AT COMPLETION OF DRILLING .
STANDPIPE 18.3 LONG WAS INSTALLED WITH FIGURE 13
TIP AT 18.2 BELOW GRADE




e —_— . — o - " — ~—t
DYREGROV Logged/Drawn: sSDG Test Hole No. Project No.
CONSULTANTS | Checked; AOCD 2007-16A 272938
PROJECT: SEWPCC DATE OF INVEST . SEPTEMBER 17, 2007
CLIENT: STANTEC CONSULTING LTD, DRILL : SUBTERRANEAN 125 mm AUGER - ‘
savpLe] DEPTH | ELEV. s S0 DESCRIPTION MOISTURE CONTENT (%)
NO. (M) (M) Y z
u .
] i0 20 30 A0 50 & 0
0.00 231.92 0
0.00-0.15 TOPSOIL
0.50 23142 \ 0.15-12.50 CLAY
BROWN, SILTY, VERY STIFF TC STIFF
1.00 230.92 HIGH PLASTIC
MOTTLED BROWN
1.50 | 230.42 TRACE SILT INCLUSIONS «
200 229.82 \
250 229.42
3.00 228.92 SILTY, STFF Cu-22.0 KPa
HIGHLY PLASTIC Pp-36.8 kPa
3.50 228.42 MOTTLED BROWN Tv-51.0 KPa
3 GYPSUM INCLUSIONS W-16.5 KNM
. 4.00 | »1: TRACE SLT INCLUSIONS
T LAMINATION STRUCTURE
4,50 227.42
5.00 226.92 \ 5
550 226.42
6.00 5.8 , : ‘
8.50 2542
7.00 22482 \
7.50 224.42
8.00 23,82 GREY AT 7.93
850 223,42
9.00 2262 \
9.50 2242
10.00 2192 10 \
1050 221,42 )
11.00 22092 \ .
11.50 2042 | N
\
12.00 218.92
12.50 219.42-
| }]1250-22.86 GLACIAL SILT TILL
13.00 218.92 | SILTY, SANDY, SOME GRAVEL
- TAN, LOOSE, SOFT i
13.50 218.42 COBELES AND BOULDERS . ("
"11 FEW CLAY SEAMS AND INCLUSIONS
14.00 21792 "1 -
COBBLY AND BOULDERY, MORE DENSE BELOW
14.50 217.42 1 3.7
15.08 216.92 {7 15 .
15.50 2642 1 MORE SOFT AND LOOSE BELOW
T 152
16.00 2582 | ¢
}
16.50 21542 !
il ¢
17.00 21882 | ; !
17.50 2442 | .
18.00 213.92 “r o
18.50 21342 | 7 HARDER DRILLING FROM 18.3 TO 19.3,
G BOULDERY, WATER ON AUGERS
12.00 21282 | ¥
13.50 212421 ©
20,00 21182 20
NOTES -
WL DATE ELEY END OF TEST HOLE AT 22.86 AT
—— AUGER REFUSAL
Sept 18407 211
Sept 18107 22346 PIEZOMETER INSTALLED TO 18.29 WiTH
BOTTOM 3.05 SLOTTED FIGURE 14
- o - _ B




"DYREGROV Logged/Drawn:  SDG Test Hole No. Project No.

CONSULTANTS | Checked: AOD 2007-17 272939
PROJECT: SEWPCC "DATE OF INVEST : SEPTEMBER 18, 2007
CUENT: STANTEC CONSULTING LTD.

DRILL : SUBTERRANEA& 125 mm AUGER

sawpe| DEPTH

SOIL  DESCRIPTION

1] ELEV. s
SN M) I B ¢
M
0.00 73301
S 0.00-1.22 FiLL
050 2251 CLAY MATRIX, SOME GRAVEL
160 23201
1.50 23151 ~\\ 1.22-1.83 CLAY
BLACK TO DARK GREY, SLLTY,
2.00 2101 [ T[] HGH PLASTIC, STIFF TO VERY STIFF
1.83-2. 4 SILT, TAN, MOIST, FIRM
250 Zost LRJR4a0s oLy
, BROWN, SILTY, STIFF, HIGH PLASTIC
3.00 230.0¢ '
3.50 2951 END OF TEST HOLE AT 3.05 N
BROWN SILTY CLAY
400 2901

0

MOISTURE CONTENT (%)

] 10 20 30 40 50 &0

0

FIGURE 15




IDYREGROV

Logged/Drawn:  SDG Test Hole No, Project No.
, CONSULTANTS | Checked: ACD 2007-19 ’ 272939
PROJECT: SEWPCC DATE OF INVEST : SEPTEMBER 17, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 125 mm AUGER

savpie| DEPTH | ELEV.

] SOil DESCRIF’TRON
NO. | (M} ™M Y
M
0.00 28177
TN 6.00-0.15 TOPSOML.
) 2127 0.15-3.05 CLAY
SILTY, VERY STIFF TO STIFF
100 2077 N_ HIGH PLASTIC,
1.50 220.27 \ ‘
MOTTLED BROWN
200 2077
2.50 229.27 \
3.00 2877
350 2877 END OF TEST HOLE AT 3.05 IN BROWN CLAY
400 zrm

o

MOISTURE CONTENT (%)

10 20 3¢ 40 50

60

70

15

FIGURE

16




DYREGROV | Logged/Drawn: . SDG ’ Test Holé No. Project No.
CONSULTANTS | Checked: AQOD 2007-21 272839
PROJECT: SEWPCC . DATE OF INVEST : SEPTEMBER 14, 2007
CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 450 mm AUGER.
sampie| DEPTH | ELEV. 5 SOIL DESCRIPTION MOISTURE CONTENT (%)
NO.| My ™ Y
M
0 10 20 30 40 50 60 76
000 233.41 0
S&,ﬂ.waeo Fitl
050 23291 SANDY, GRAVELLY, CLAYEY, SILTY, PLASTIC, GARBAGE
Joso-2.05 ceay
1.00 22 41 BROWN, SILTY, STIFF TO VERY 5TIEE,
\ HIGH PLASTIC

1.50 21.91

2,00 231.41 \ MOTTLED BROWN AT 1.8

250 230.91 \ TAN 75 mm SILT SEAM AT 2.2

300 230.41 P\

250 225 91 END OF TEST HOLE AT 3.05 IN BROWN CLAY

400 28.41

15

FIGURE 17




DYREGROV ' Logged/Drawn:. . SDG Test Hole No. Project No.
x , CONSULTANTS | Checked:  AOD 2007-22 272939
£ PROJECT; SEWPCC g DATE OF INVEST : SEPTEMBER 14, 2007
e CLIENT: STANTEC CGNSUE.T(NG LTD. DRILL : SUBTERRANEAN 450 mm AUGER
samupLe; DEPTH | ELEV. s SOIL DESCRIPTION ) MOISTURE CONTENT (%)
NO. ™) L) Y '
M
¢ 0 2 0 4 ¢ & 1
a.00 32.51 § [}
- RSO 0.00-0.38 FiLL '
0.50 23201 \ SAND, SOME GRAVEL, SILT e
£ 0.38-2.74 CLAY
1.00 23151 \ BROWN, SILTY, STIFF 7O VERY STIFF,
HIGH PLASTIC
1.50 231.01 \ :
MOTTLED BROWN AT 1.5
2.00 230,54 50 TO 75 mm SILT LENSES BETWEEN
/ \ 1528 182
250 230.01
3.00 22851
3.50 29,01 END OF TEST HOLE AT 2.74 IN BROWN CLAY
¢ s
£ |
10
15
2
FIGURE 18




DYREGROV

e

Logged/Drawn: _ SDG Test Hole No. Project No.
CONSULTANTS | Checked: AOD 2007-23 272939

PROJECT: SEWPCC

DATE OF INVEST : SEPTEMBER 14, 2007

CLIENT: STANTEC CONSULTING LTD. DRILL : SUBTERRANEAN 450 mm AUGER
sampre| DEPTH | ELEV. s SOIL  DESCRIPTION MOISTURE CONTENT (%)
NOLL i ) Y
M
o 10 20 30 40 50 &0 70
0.00 23284 0
S5710.00-0,46 FiLL
0.50 23234 SAND, GRAVEL, CLAY
\\ 0.46-1.88 CLAY
1.00 231.84 BROWN, SILTY. STIFF TO VERY STIFF,
HIGH PLASTIC
1.50 23134 .\\
7] 1 eetsesr
2.00 2084 K=o TAN. WET, LOW TO NON PLASTIC
188274 CLAY
250 23034 | - BROW, SILT, HIGH PLASTIC
D, STIFF
3.00 2984
250 2834 END OF TEST HOLE AT 2.74 IN BROWN CLAY

15

20

FIGURE

19
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LOCATION: RIVER LOT 0153 IN PARISH OF St. Norbert

Owner: CITY OF WPG/WRB
Driller: M.R. HALL DRILLING LTD
Well Name:  G050C007 MO-16 SEWPCC
WellUse:  OBSERVATION

Water Use:

UTMX: 637014

UTMY: - 5517555

Accuracy XY: 1 EXACT [<5M] [GPS]
UTMZ: 233.628

Accuracy Z@ 1 EXACT <10CM

Date Completed: 1971 Jan 01

WELL LOG

From To Log
(ft.y (ft)
0 5.0 DARKBROWN CLAY

50 6.0 SILTY BROWN CLAY

6.0 33.0 BROWNCLAY

33.0 47.0 GREYCLAY

47.0 55.0 SANDY STONY BROWN TILL
55.0 66.5 SILTY FINE SAND, COARSE GRAVEL STREAKS
. 66.5 71.0 LIMESTONE

71.0 72.0 SHATTERED LIMESTONE
72.0 76.0 LIMESTONE

76.0 .77.0 SHATTERED LIMESTONE
77.0 81.9 LIMESTONE

81.9 82.9 SHATTERED LIMESTONE
82.9 999 LIMESTONE

WELL CONSTRUCTION
From To Casing Inside Outside Slot Type  Material
(ft.) (f£)Y Type Dia.{in) Dia.(in) Size(in)
0 67.8 casing 4.00 {IRON
67.8 99.9 open hole 4.00
Top of Casing: 18.0 ft. below 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 MEASUREQ 233.629 M

FIGURE 21
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T . O.2§ H
1 ’—“"{:““’-—*
H
0.75 H

. v

I
Ph =0.4yH
Where: Ph = Lateral earth pressure on shoring (kPa)

u

Y = Soil unit weigth ( 17.28 kN/M?)

H

i

Wall height (M)

Note: Add surface load surcharge where applicable

DYREGROV CONSULTANTS SEWPCC

CONSULTING GEOTECHNICAL ENGINEERS EARTH PRESSURES
' TEMPORARY SHORING

SCALE  NTS DATE 23-11-07 |[MADE TuH QD _AOD JOB '272939_ | F1GuRe

23
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€153

IL INVESTICATION

TITLE REPORT GN SUSSQ
PROFOSED SCUTH END POLLUTION
CONTROL CENTRE

LOCATICN: WINNIPEG NAN!TJSA
taTRGPJLiTﬁ% CORPORATION GF

LLTEHT: GREATER WINNIPEG

c/o WL, WARDRGP & ASSOLIATES
JOB. MO vi-5E0 DATE: March &, 197i

“J

i
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catz_November 12 N

1970

TEST HOLE LOG .

HOLE NO.
e cortan Nl
WEIGHT HAMMER b4 ELEV. GROUND 1 2 3 4
o B FIELD VANE & LAD VANT S UNCONY,
MEGHT DAGP = | co.conp. LocaTion Fiastic Juaren waes
: N . e it
semry) A:.'[ 5 i i . X o o o e Qe e g
e B R e | DESCRIPTION OF MATERIAL R
} ;§5 ‘ TOPS0IL = black, hichly oraanic ' '
| /// 1o s 4 | g
> 3'sy] 1 . | N ;
i ) oo T
? CLAY - mottled brown & grey \
|
1

hichly plastic

[l = ]

2CSULTING ENGIN

=4
-

= T §
ERT | eow seenancs « counoarions

WINNIPEG, MAN!TLEA

T N -~
i ] - layered structure il i
i ;
‘ ) . j
c §3n5y, [ o 3 - freguent small tan silt % P
15 3 f
i < | e B
} >/ lumps i} | j// | o
; i [ P
| L -.firm to stiff 1IN I K
-—%‘v—:'wgyi I Lo i _ AR
g o / - moist —— [ S
i { 1 i!; i | |
gA ) ! ,"; i 1 ! P
f f 3 ! N f .
25 315y} [ | /: ‘ Loy 1 Lol
— i 3 5«ﬁ\?6.cl — —--
S ] T b
30 | : f CLAY - dark grey L PN Do
T3Sy 6L b . T —
? = i - highly plastic e I
j EaaN j O
i : i ! - layerad structure | ¥~: T R
- : ! AR T T S A B
2/ e { i { . o i i ! v\ H :
o3 Sy : / 1 ] = frequent small partings of e ! o
| ! - i o A
! ' ! silt & till=1ike material ‘/' Pob oy ;
40 1315y | | - SRR DS f
| ' ! - scft to firm T P
! N ) [T
Lz :‘;'%“Sv‘ i g f i - moist to damp IRl A
R e T Y ‘ — e
[ ;Zi:=2 :fﬁ GLACIAL TILL - tzn--grey color T T T A
; o | . . . ; : [
en | i < - mecium plastic, clayey silt [ Lo P
i RIS C{’ binder, soft, wet : e e
i P H ! i
% Glol] AT 52' - layer of dark grey clay EEEEREEE
54 ! ‘ ‘ t;ésl}Fng_SB' - _numerous cobbles ’ ol N
1 i ) . ! H [
i ! NOTES S N I O O
: — A Loy
R oy
| 1. Water et 54,0 ft depth. A T A S B
H § 1 i : .
[ i g ’ b .
; 2. Slight sloughing of till at 45,0 } I I
i Ft depth, | S T T
. ; 0! Pockas ! Penetroneter
R . e
‘ 3. Hole discentinued at 5k.o £t Poyopob P
depth in Glacial Till, L
A . :
A S T A
[ H : : : :
Lol f A
R N t LA
: } SRR f P
; ! i Lo } I
: ! i § [ ; 4 ; P '
' DA : e .. lilpmosgcT
R ’:";. ﬂ'f*'nu Vieke & ;??’} ‘ ‘\:‘5 !,.‘L&,::,”{\;,; nn ry i .
.’ i A{'xiﬁi”‘.}j, f\{&hﬁ oLty Jh1E ::u}s@i:ui g.’s( . } SOUTH END POLLUTION CONTROL (InTeas
= - —— 3 LeCATIEN



| TEST HOLE LOG
) oate. December 1, 1970 o HOLE NO. 102
SAMPLE DATA ELEV. COLLAR ﬂ.fgggﬂp ;GSGCO?QFESSfGn‘ !
. -t IR ;.1 V:. . N M -+
4 g WEIGHT HAMMER 2 |EeLsv.cround : 12 3 b
o Q@ FIELD VANE 2 LAZ vaNg RUNCONT,
HEIGHT DROP E CO-CRD. LOCATION PLASTIC
HE w LT
3 " T ~ .
f — 5.0, isLows ~ . o~ nr - X r -
f; wEv e | Ne. | / DESCRIPTION O Z}’!AT-_RlAL 1o 20 0 % co
I § . TOPSO!L - black, highly organic ‘ { I
g | ’ 1.G g - = . . : i
4 5 | 5aa 1 / CLAY - mottled brown & grey. . f |
- T - highly plastic ISLE. 1
" emiE - layered structure - \ |
4 1 1 . . i / : |
J ’ | ] 3—7 t08 - F!rm’ mo{st § { ‘ i
= 10 2''Sy 2 : ARs P L
| f At 7'-8' - SILT LAYER - tan, medium dence ESp Ty T
I | - low plastic, wet f\ i oy D
1;2 15 ! Bag 3 | At 5% & 15! - c'ac,casiz?nai sfit partings }ﬁ\ L |
: e At 15' - occasional inclusions of gypsum —S5— T
:.':____....‘} crystals 5 \‘ 0 b
M 1 1 :
202yl | 4 / |l S
>t 6 R
N [ AR L
i i i i
1 | 25 ! 8ag ;..,,“5__.,\ CLAY - dark grey ¥ ! i 3N Pt
‘ b . , T T
‘ | po— - highly plastic %}: o ;“\ P
i e : o f , { E i i
! 20 2"sy 6 \ - layered structure o PRD
| . i ; ¢ ; i N
\ - firm, moist T R B I
Ty - . » e I3 t% i i ! - , k 2 ’
151 Bag T - occasional partings of silt | [i [ ¢+ i | L 1|
:§ $ o : : i i hr :
[ \ end till-like materiz]l {i ! v Xi P
: . o L SR i i
Lo '2''sy 8 i (frequent from 40,0 ft S0 [
< , T T
: b depth on) } ] % Py // i :‘
b5 st | o] IERZARERE
by 17 o N /] e
tr I ‘ ‘ . ! 1[ i ! !
5o et GLACIAL TILL - light grey color § 4 L b
o SREURE AR ' - low to nom~plastic [,/\‘\1 e — -
- S ¢ d.4 . o H H H H H !
521 2eg e ) clayey silt binde= AN o oy
i i ] i . ; . e po T
- soft, wet i i z
ey _..= pebbles to 3/4" ! oyl
t 52' - Till gecomes firm I
to st oo
: R
. . b | R R B
B NOTES : e - P
Lo P
1. No water. fo
o1 Pocket e
2, No sloughing of test hole. T iPenetrometer | .
i i : M i i .
b i by
3. Hole discontinued at 52.0 f¢t — : i
depth. (Maximum Auger Depth). | . f ] ! A
| P ! i f i
N N O B
| BEEEEREE
| ooy B
‘ BEEEEREE
- y APROZECT
ﬁiqx; v {,' bndnrnatt Bl ;
{1 . - 3 4 ]
iipley, Kie' 1 & Leay off Internz “,CﬁdH. e
[ ¥ . o NS | LQCA?{«DN
C: BB TIHN SINEE Sil hee: e & FALNEATION
COMNB3UW TING ENGH EErRS | BOIL METrHARZE & FOUNSATIONS WINNIPEG, MANITOZA




o

| TES £
| catz__November 12, 1970 THOLE LOG HOLE NO. 103
SAMPLE DATA | ELEV. COLLAR ?ggg”§§?e§c§°§gfess'¢"
WEIGHT HammER 3 ELEV. GROUND ! 2 4
o Q@ FIELD VANE A Las vang CUNCONF
s
HEWGHT DROP @ | co-orD.LocATION PLaETE conun i
ol | X — = = O = e Ly
SEPTRI ©.D. [Blows
Ter| S5 T no. 4 DESCRIPTION OF MATERIAL [ o 10 . s0 socs
BX! 0.6+ TOPSOIL - black, highly organic | { ; f i 1
A s R
S ! Bag 3 — ' to 5' SILT LAYER - tan color ,ﬁ,L J I
j o - medium dense, TR N
f ] © = low plastic , !! §\2‘; P
10 | | - moist RENEEE B
i " | CLAY - mottled brown & grey | ,{ ; f\l f g
131 27'Sy 2_, ‘ - highly plastic | s P f
15 | 8agl , i//// - layered structure —di | 1’3 I
i - firm to stiff ’ R % |
. R H H M i H :
/ \ - moist i A | ; Lo [
20 25y 2 ! 18.5 \ - freguent small silt lumpy e T
i / Eg \\\\ \\L_ and organic spots j §‘T‘j ;”ﬁ P
! o $ H i
| ’/' N
Z5 1 Bee c | CLAY - dark grey v Lﬂf {- | o
kuww . - . T T T - "
ko ' - highly plastic » = T
| j f - layered structure {\f | Iié |
20 2igy i I ! - firm [P R
| AN T moist T T
‘ ! | - fregquent small partings of | é/? A .
351 Beg "7“j\\\é silt & till-1ike material ! iffg i ? | éﬁ :
et . ) . AR A T
i , At 22' -"inclusions of cecayed | §\§ j f Lo
b0 usy ; ‘ l organic f L i 1 L
| (>IN T
i I, 5 I VT
45 ! Bagi ! g el GLACIAL TILL - light grey | h{ L i ;
—- f T e I - low to medium p!asﬁc;-7 T ,
! | - of clayey silt binder AN f | f
| gﬁ! ! 10 ’ : - stones to 2%, soft, 5 K Ehr g
| manmine 3% KN ¢ ' wet to saturated N T
,QZ;BEG 1. 52,50 At 52.5' - becomes hard & moist e 3 i by
i hetd e i i P
A
| NOTES b N
g EEEEREEE
| 1. No water. ‘ } f i S
L] : L N Y O L
E 2. No sloughing of test hole. b i Cob o
o ] P
! by P
J ? 3. Hole discontinued at 52.5 f¢t 5 f i ] % s
? depth in glacial till, CiPocketiPenetramerss
i i [ " s :
: | i H
— | EENERERE
i Por -
] ! | i i :
f l ! ! H i i i :
! i . :
! [ f 5 } g ; E [
| ’ A
' , ! i
é 1 o E g b g Lo
-‘ ! BERE R

M-

i

S
1 & ?ﬁ,ff;r}qi=

v - R

PROJECT
SQUTH END POLLUTION CONTRDL [Ey™3T

i | LOCATION

" CONSULTING ENGINEERS | o

W R ECHANCY & FOUNDATIONS

WINNIPEG, MANTTCRA

ERR




{ by o [od

’ pate_November 12, 1970 TEST HOLE LoG HOLE No, 104

{ SAMPLE DATA ELEV. COLLAR Qg%gﬂ é}?egc?C??:eSS

f WEIGHT MasMER ;0: ELEV. GROUND . LNE iuﬂ uzg .L.Zim,_,
? HEIGHT DROP § CO-ORD. LOCATION ‘ Fastic c”‘;f,iii, il
1559*:3—!8-5’-1’3! ’:} | DESCRIPTION OF MATERIAL

‘ i f B ér TOPSOIL - black, highly organic

j 1.0

}‘3’ to L' SILT LAYER - tan color; low -
plastic, clayey
- wet, soft

J.’
L]

o L
o ;
CLAY - mottled brown ¢ grey & ; "s"l r
- ﬁighly plastic ! ’1 'i i |
- layered structure BN
- firm, moist ;‘ T T
- occasional partings of silt [ ) : P
and gypsum crystals LI VAN R L
! fl AR
oy :
23,0 ANER Lo
CLAY - dark grey ;“T:;n"‘f““‘“; M{ Y
g Lo
- highly plastic ! f P { Py
i Lo SN AL | ~ | : i
- £irm ! ! —
soft to fir "jf“ 5 5 Y
- damp /N IR
[ N R |
T occesiona] partings of g f,““f"““"“‘%\}?—T——*- 7
- VUL N B B P
non-plastic silt g till=1ike fi | | T R
': . lmb 00 T
g material ‘ J-T .1‘ T /3_/\;5,4‘
| | = some pebbles to i P «/f’/ ;’ ‘
} ; P P
i I [ ol
E { t _,eq,; ;‘ o ‘59 HQS.C""“ - !r—; L//! ; .' 1 ] |
i f i ] P - B3 LACIAL TILL - light grey color iy P
) | 5o ‘ T . - low to medium e o b
. [ } ‘ i-19 f i‘ ¥ i i . H ’
) | i-o plastic i A !
A b [
; fJ7j Bagl FLO@JC.;, 2 - cleyey silt binder Il | : }' b
& ‘ Mf : < I 52. - so{:t, wet ) e ‘; 7 T i
E ! | ] - Stonss to I3 ! | .I I
5 i,_Q_' ; i ; : ) ! ! o P ke
o NOTES T
= | 3 e Nl ! L ramebpd
! ] 1 Bip cketiPenetreme=e
3 | , [ 1. No water, E 7 f Pl
I | ! : . | i ! oo
i ' Py
I f § ! 1 2. No slcughing of test hole. L! | ; f ; [
S N S | : ~ —
H [ | ; 3. Hole discontlnued ot 52.0 f¢ i I { P
) | i | cepth (maximum avger depth) . i |
[ N in soft glacial ti1]. i ; A
| i { ] { f { i i
' | b g A T !
o A
! SR N SRR '
| Nty Mint o TR . .{.! ifrrosEcT ‘
PE ST IY b & Tarnadt Hpnol ~ .
o2 niploy, Kiohn & Laenoff Intern. “ional Ltg. SOUTH END POLLUTION coxrac ivesr
[ - T:L:T__w._.-w_-"_.__w.__;?::.ﬁ:;’“" I fLocation
; ‘f\'/ CONSU..T“\’G ENGINZERS | son MECHANICE * FOUNSATIC IS W;NNfPEG’ MANTITOSA



¥
1 TEST HOLE LOG
! oave_fNecemher 12. 1970 HOLE NO. 105
i N { .
SAMPLE DATA ELEV. COLLAR dijncgm in g ":Jg ressiocn
- H T 1 1 !
WEIGHT MAMNER 3 | ELEV.GrROUND { 2 3 4
- e B FIELD VANT A LAB varnE BUNRCONSE,
3
HE:GHT DRoe @ | ©O-ORD.LocATION vy conTenr s
T " X o — - QO = —— - X
{ age7w G 0. SLOWS
!___‘_l 22 |mows DESCRIPTION OF MATERIAL o 10 s 30 se
] } . . P :
f é 5 1.0~—I0PSOIL - bleck, highly oraanic ’ } ;
3 / 3 : NENEN f
5 !2 Y >I i! | CLAY - mottled brown & grey = ,s ' ; :
. ‘ s [
{5 - highly plastic / if - Lo
I
10 fBao; gwgy; - 1ayer¢d structure = % ;
1 » K H H
/ = firm to stiff \ ] li I
15 E“ v . ! ’ ! i
g S 3 - moist —5 ; S . 1
i : ~ occasional partings of silt Pl /! :
20 i 3 : ! ' f fi i
i £¢ , J,..l%wi - end of gypsum crystals e ! A
. ’ i ¢ ;f | :
E RN
2 % ‘/f — / At 5' - numerous seams of tan = L -
g iﬁ \j . H 1 ‘;\ : i }
f 1 : silt { %\% ;
f : | N i !
0 rzq i 1/30 0 PR ER N : :
' N CLAY - dark grey AR A
N - bighly plastic aEEEERE
SACLEE L & -, - layered structure = N S
i H ' : i e N 1
i > ~ - soft to firm / } E R
! ; { ] - damp to wet /! i S A
Ln | © i 8 J . . - I i I 1 ! i
~Y.. 22g. SR - cccasional small partings | e :
i ! \ of silt & till-like material v oot
NP a PR TR N N
b o Nt D e I DG N R T A A
2 2 oy S_id e GLACIAL TILL - Hc'r\t grey color, o7 0 Y L
i i > - ]ON to medium plastic CI::Y“‘/ NS [
i H 1 i H
’ St silt binder, soft, wet f ; AR
50 10 il - pebbles to 3/4” - ; .
! | anshalbter R PN b t [ H ' ; : !
52.5 Bag Coape . At L7' to 48 till is prrkxch in i [ I
g : 52, color, P ol
! At 52' - till becomes hard, moist l [
i H i i 1
i i I R
i | P
! NOTES | P
r P N
§ 1. No water, i " ‘ ; [
| ! [ A
i : ' .
I | . & |PocketiFenetremeter
' % 2. No sloughing of test hole. = | i i (I
! ! ' } H ! | by
1 } i H : : B
3. Ho'le discontinued at 52.5 ft in I P
S herd Glacial Till, Lol R
T T
Plobo P
A A o
i H : { i ; ! !
@ IR R R
! g U] A
! | | { i 1 i H
A IR AR A
z IPROJECT j
inley, Kt &l 8 53“ Int .*5 onal 1. SOUTH END POLLUTION CONTROL CINTAE |

e | FOQCATION

NSU

5\6 E,\cw“ﬁ* ! :;

L MELCHANCS & FQu INDATIONS

e

1PEG,

AANRE
i:\.YI




TEST HOLE LOG

' naTz_Qlecember 1, 1970 HOLE NO. 106
SAMPLE DATA ELEV. COLLAR %gggnéé;&%o‘fo;? i'es 51en
- T 7 T ; :
WEIGHT HAMMER 5‘ ELEV, GROUND ! 2 3 N :
a O FIELD VANE A LA VanE WUNTONF,
3 ,
wEiGHT TROR > | co.oro.Locarion ‘ il CONTENT jrhivits :
. — Xoom O = —— x
| 2o “;’,“f‘{ No. DESCRIPTION OF MATERIAL 0 s 7 s
- ' TOPSOIL ~ black, highly organic. | ? [
H Ol - - . i
it
51 Bag t0 3.5' SILT LAYER - tan, low . SN ;
plastic 1 }
; i j
. - medium dense 1
0 ZHSV [ ) £33 )
- wet, soft, i ey P
| .
| CLAY - mottled brown & grey \ ;
25 i SPG . . | 1
L 23 - highly plastic S T "
- layered structure i\ H !
50 b - firm to stiff i -
0 2 - moist oo o W :
H h ol i hd , 1 1 .
LN From 20' - occasional partings of non- | ’r’ g E Lo
. lastic silt. ~ o :
251 Bze P i L .5
z > iy ET i { i
| 2670 AR |
30 g, | CLAY - dark grey L
e 2 - highly plastic = Ll i
1 - layered structure cfo P [
e - soft to firm / ; 5\;» i
5 . . ! . !
50! Bag - moist to damp ; et 2 —
}! At LO' - frecuent partings of non- vl ;//! , ‘ |
i | plasctic silt and of til1- | | | | | /0 1|
Y RSy like material T L\ R
| : g T A T A
B : - ' z H H { H i
: "5§ 1 GLACIAL TILL - light grey color f A R A
i Bzg J- I - medium plastic cleyey silt{=dni 1 [ 1 i L]
; Lo Lo LT S B
i il¢ binder, pebbles to 3/k e T A
| . : - soft, wet pi b l‘ A
- * o . - H : H H
T ?_,1,0,,, 4 " At 5' - inclusions of dark crey C}) - U
521 pac L oy clay as above L L TN S
&0 : i H ' i :
I
H S S A
NOTES O
— Lo | A
i ! L
1. No water, C } b ‘ i
' H 1
. , I
2. No sloughing of tust hole E N
L T A
[ R
3. Hole discontinued at 52,0 ft ||Pocket Penetroretern |
depth in soft Glacial Till. I T
H ! H i
i )f . A
! o i
I A
EEREEE
b [ R R
Pbr
’ 1 Pl | :
i !
EEREEE
v HeRoszCT . .
fahn & tanpnff ' - ;
&l « t.ebmji § t ‘Fai S ! LLM 1 SQUTH END POLLUTION CONTRQL CENTRE :
f’, . ; e 'mmnw.:::mq LOCATION :
-7 CONSULTING ENGINT RS | son memmmmennrr o 7 WINKIPEG, MANITCSA ;
- ) .
) ,} o —;‘_a_,f
HoL 67,3 PLAYE N P ,_.:\”\“ — :



TEST HOLE LOG

oate_December 1. 1970
é 29 HOLE NO. 107

: SAMBLE DATA ELEV. COLLAR o %ggongé?eg vonpressxor'
i3 c. T
WEIGHT HAMMER 5’ ELEV, CROUND ) ‘ 2 2 '3 ’ “'}
- ? & FIELD VAKE A LAB VANRE CONTONF,
HE'GHT. DROP o | co-oRD.LOCATION PLasTic WATER vaun
. LizMIT CONYENT LT
DESCRIPTION OF MATERIAL T Ry
10 a0 55 ] 9004
Lot~ _TOPSOIL - black, highly organie I
1T H
,:}~3 to 5" SILT LAY?R - tan, low plastic R
- soft, damp ? =2 ?
CLAY - mottled brown & grey /( {
- highly plastic i e
- layered structure ; / Il
- firm to stiff / {
- moist — ! l |
| [ s : — S .
At 5 clay is nuggetty textured ; A
At 15' - occasionz] partings of & /
nen-plastic silt & of gyp- Ly '
sum crystals t S P
U A R A
Al S
24, , Mo
CLAY - dark grey o / ii - ?
I
- highly plastic NN
X N
- layered structure / | A A
A i ’ |
J;fé“svj - soft to firm ,J §\,§ §
| | = o
; ) - ! !
LA in % F!amp } | ’\ :
Y men | . . b
| : 2 f - occasional partings of | i ! iﬁﬂ i
‘ .
i j | . . i H [P i
i i } non-plastic silt t g i
Pl i I - | :
T : ! Lo b
{ L7iBz~ ) SO I
[ 57 = AL TILL - light grey color iﬁﬁﬂ’? b : P
ol | - medium plastic EKT i e
2z - clayey, silt iR Lt
| ] binder ’ T A A
? - soft, wet L l i
- stones to 14 | j .
P |
L NOTES . | g
‘ L ol [
1. No water. ~ e ——
‘ i S T ;
H H 5 !
! ‘ , _ | [ A
i . No sloughing of te:t hole ; b b
| I
3. Hol et CPocket! Penes r“Metfﬁ
« Hole discontinued at 52.0 ft A
depth in soft Glacial Tiil. Lo
’ ( R D
' j N
tobp |
P i
A N R
P
P A
BEREEEEEN
. «"maa)s‘cr - )
nndie & gl
Tﬂmﬁt"f?%[ m. 1,
; - L : SO”TF END POLLUTICY CQ TADL CENTRS
o~ NS 773 jtocaTioN i =
S’ NS . ::::n‘:
CC \Q\}LT f\G ENC'? [l DR { LU M ECHANICS 6 FOUN. ATIONSD ‘I\}INN!DEC 5 ;\‘.\&KTOC;\
L - - At s~ _0




T
I

December 1, 1970 TEST HOLE LOG 08

DATE HOLE NO,

SAMPLE DATA ELEV. COLLAR ggggngé?egc%e,}ug{'ess,cn 1
1§ ]( ~‘r -2 T 3 T :a T !
WEIGHT HAMMER 5 | ELEV.GROUND o i i ;
- & @FIELD VANE A LABVANE  eyncowr. |
HE:GHT DROP > | c0.0RO. LOCATION PLASTIC WATER et
o R . R CONTENT LT}
£ -(T [ - P . X o o o e e e -
e A DESCRIPTION OF MATERIAL o m e o
i s) - - »iv : o
) VTSN JOPSOIL - black, highly orgapic P
’_ 5 2Usy UL [ 73t to 50 siLT Laver - tan, tow plestic| | | ,-,l
- /, - soft, demp to wet = ‘?{'
{ b
i 10 Beag 2 a CLAY - mottled brcwn & grey l[
} b - highly plastic = i
{ e - layered structure 1
15 2''sy 3 - firm to stiff v i '
: - moist . = C;J
/ - occasional partings of non \ |
A 20 o, 4 plastic silt A i
A ! Y At 5'- clay has nuggetty texture =S 5 1 —
=4 T T
2 e, ; 23.7% )
2 25y - A\ CLAY - dark grey i A
3 ! m . . et u‘_/ 5 T H |
v. : | | - highly plastic ! h | ! %
Bag : j NS I b
kit iaa“ L6 . = layered structure ! [ Pl i
z — - firm / R
. N | N S I N A
352278y 7 1\ : - damp to wet v..,! SR
H i l . o — ; e ; i : :
: E i | - occasional partings of }/ l{ A
G ’ :“ﬂ_ i ! - . . . ¥ ; ; : I H :
20 336 g u 8”_5 non-plastic silt & of ! P A P ] i
] i f " . ] i bt ' i ; !
- ) i M\i till-like msterial / /,l./g SRR
kg 'angyl Eymniila v ~ C":"//j | ; g
; ; 'I>(\fo, 2 GLACIAL TILL - light grey ¢olor T | P !
| 5 3 1z - medium plastic l \ ; Lo
L _Sz2¢ 0] T clayey silt binder,, L 1 cob
, P ilel ' - soft, wet — P
| 57—-“3'\ : - pebbles to 3/47 = [
— :
) g NOTES
3 i
| (
- - 1. No water, f
. 7 |
; . 2. No sloughing of test hole.
. , Pocket| Pénerremeter
3. Hole discontinued at 52.0 ft |W]"9CreEt: I e
depth in soft, wet, Glaciz) P 1 }
Loy
R
A
| i
H i {
N 1
| . RERNEE
' ) L . CapRoJECT
HEPN! . ot ¥ o i .
i pzn' § i o o . ; - . '
=. pley, Ko & Leonoff In ema;ssnaz Lig. SOUTH END POLLUTION CONTROL CERTAT!
T - T |LocATion :
L S CO t\tsu "—‘I §NG ENG;NEERS } 6. WMECHANMICS & FOQUNDATICHS \‘J i ::M ; PEG » ’!': S'EN t TOS;\'. :




TEST HOLE LOG

[ o

oaTe December 2, 1970 HOLE NoO. 189
' ‘ SAMPLE DATA ELEV. COLLAR RIG: POW&Y' Auger %’?}gg‘n;é?&:gcg }E? =ssten
i ” . ' ' 3 ’
08 wEIHT Haswen g | ELEv.GRouND TECHNICIAN:  J. AdamS |upcoioe 2oovie aibon
’{ HE:GHT DROP % CO-ORG. LOCATION . - {PLAsTIC TR Lo
j s oz Jaowsl DESCRIPTION OF MATERI(AL fo__:o"";"';o"";:%
= 1.0~ J0PSOIL - black, hiahly orgapiz— ] f
L ‘

) ENAN
N\

}3‘ to 5' SILT LAYER - tan, low plastic

- soft, damp towe

mottled brown & grey

CLAY.

highly plastic

R I

15 12vigy 3 - layered structure

SRUNNNN

il
s , : C =T S
- firm to stiff { v
) i A
20 | Bag 4 - moist /! i |
v : = -
Lo - frequent small partings of i H ; i
. s , / 1 I
| 25 1 9's) 5 ncn-plastic silt A ; 'J; . | :
i>\.l g | ) o T T :
) \7& L L .
H H - ! 1 f | :i i
30 i8an ¢ CLAY - dark grey P oo
i T oy 3 P R U A A
N - highly plastic ; j % b
i : ! LI ;
35 | 2tisy v \ - layered structure § P N I R
% { e i i e [ i H N
;2&; - firm { | E I‘\? Pl i
i ; ; i H N { i
49 82q i { o | - damp i i Lo | :,
. :m;\ : - numerous small partings of | || ?'/:/’iN ; : ‘
,,,,, b5 Bzg ‘ Sw\ noen-plastic silt & of till jﬂL/T : N :
e L like.-material : i S T i
e T Al N
50 | gag i g o e . GLACIAL TILL - light grey color ; I P
AR I - medium plastic = o |
£ et . Lo
a7 S B ~ clayey silt =
binder
- soft, wet .
- ! : .2 :
! o Lo
NOTES i i i H f | ! : t
EEEERE
1. No water. { ‘ i
: ' . 3 |Packat |Penetremeter
2. No sloughing of test hole. = ! ETr T
b
3. Refusal on boulder at 51.5 ft . Ll
depth in soft Glacial Till. Tyt
' I R T A A
EEREE
, b [ ! § P
L oo '
PROJECTY
. Rinloy ) tarnatienal Ld, T ot e
il 83 Hﬁhf} & LbCF{}l’f m‘ tienal ..ii, |_SOUTH END POLLUT!ICH CONTAOL CINTAZ
I ot ¥ jLocaTion ;
s_,_,/ CONSULT{NG ENGIN {:RS 1 BOW. MECHANICS & FOUNDATIONS 1 WINNIPEG, MANITOZA '




| i TEST HOLE LOG

| pate_December 2, 1570 }

110
Lompression
.

HOLE NO.

i -
v conan T, o
WEIGHT HAMMER 3 ELEV. GROUND R Z 3 4
& W FIELD VANE A LAB VaNE EUNCONF,
WEIGHT DROP g - | co.orp. LocaTION T Meviic conER ‘L‘,’;‘,’P f
7 T - Xm0 = e oy |
;" -?;'—gf!“f;”j ve. DESCRIPTION OF MATERIAL N
| ; . . | P e
] Tﬁ?“\\;ZQ?SOiL - black, highly orgapic— i JJ i ;
5| £aq 1 | " to 3' SILT LAYER - tan, low plastic } g . i
1 seidog - soft, damp to weg———L1— % E ;
CLAY - mottled brown & grey Y P
10 igigy 2 * highly plastic =la DN .
: = o
///// - layered structure ‘ L : P
g - stiff i L |
151 Beg 3*}//// . - moist . ‘ A L
B - freguent partings of non- T
fusnaamaed i . i Pl i
plastic silt ¢ gyosum i ; Pl
20 121Sy: 4 crystzls S e L P R R
: | ‘ At 21" - odd 3" silt sezm, tan Tl }]T I
? ; , - non-plastic | i i f P
25 82 | 3 < 24 o5 Py
= e A N
s 1 /% i i I
% CLAY - dark grey {i i l Lo
20 1215y N . . LA b
; <~ ~ highly plastic 5= ifg —
EataN 1y P
| ;\\\\ - layered structure il% | T N I
2c | BDaonl ! ; . oy o [ ,J
22, ©2d vl - firm * / —a 1) ﬁ ‘
T
] [ = -. damp '/? Loy A
, §7N<, o I B A P i
20 2 Y - freguent smal} partings :% i oo ?
j A . ] i ‘ {
X ! i ] of till-like material. [ ; i
k5! peo; ool ; b {
~ o ] P
! i oo
50! Bagl [ 1oL 50 -6 L S S
; e B -G - ! i i ! . :
_%SQQJESL___%“mfi~O GLACIAL TILL - light arey color oz R SR TN N
[ A I I - .- ’ G | T
SN0 S L RN - medium p}astzc . | i Loy o
| | 1]] clayey-silt ! b
| | binder, soft Do J | %'f Lo
- wet ‘ i A
S ‘ i Ly
S
! NCTES R
| } ’ 1 f f Co :
1. No water. c}PcckLt;?'%eéroﬁeiei !
' A T O R R R I
. R A A
2. No sloughing of test hole, | | ; i i P :
P R ;
3. Refusal on boulder at 52.0 ft | g | ! i ? i f f
depth in soft Glacial Til], N O A
| ! A
£ i 1 ! 1 ! :
o RENERER
| \ s :
; T ™ 174 ¢ ' - . ¢ ' h} 3 N f{‘FﬁcﬁSCT ’
1 Lol Fid 3 o 1 § . (Xhd TV oD
/ aipley, Klohn & Leanoff tnternational Lid. | SOUTH END POLLUTION CONTROL Civ—az
Ll - N g : |\ [LCCATimn :
"‘_\~¢") CONSULTING ENGINEERS | LI MESRANICS & FOUNDATIONS ; WINNA PEG, MANITOBA [:

ZEERE I




[ pars_Uecember 2.

fee IV L LUW

HOLE NO.

T

SAMPLE DATA

WEIGHT HAMMER

ELEV. COLLAR

on

Uncecnrt ioeg oom
Per Sq., Fr-.

2ression

ELEV, GROUND

® FIELD VANE

¥

A 2

A LALG vane

oy

sUNToNe,

S5YMBOL

L

Foome vocaToN A
, cemio T T [T «
25| %2 (mows DESCRIPTION OF MATERIAL 0 20 w0 soo
' l.@*—\\\IQPSOtL - b}ack,“highly orgapic | e 5 | §
5 o : L ]
?”ng ° -5.\ ! H
P o—L F5' to 6' SILT LAYER - tan, low to TR T
‘ ; ! [0
non-plastic ? |
i0 829« - SO?‘C, damp { |
- ' i !
CLAY - mottled brown & grey i |
5 inst . ) / I
15 2%sy highly plastic o | < i E !
i g E !
layered structure § I |
20 . . i ! A
 Bag firm to stiff ’ L | —
i i i i !
moist | 5‘ Pl Pl
25 e . R i f§ ! ] ‘ f g ;
VA - frequent small partings ; UL S
| j\\ of non-plastic silt and ; | i 5 [0
2 of gypsum crystals P Ly ol
é & £ — - f D S
o R
‘ - | ! CLAY - dark grey PEOD o A
7 2usy b f M
P highly plastic RN
? i I‘- arad sStructure J ; i 1 1 g g: i ; :
| 30 5., “yeres structers IREREE
P firm TR
| 4‘ | I I
Lo | moist to demp A R O
w2 lig, qQ ) . | P i I o P
i i i Trequent small partings T =
f - . . . ‘ A T N S B
£q ! of till-like material foo I
7 igeg) H ’ i | f L/ ! l :
52 el S — NESHAREEE
"”f"%”)?? T ‘,=} GLACIAL TILL St B
- | - EERY LT - 1tght.grey, medzﬁm' j f r r ; i ;
’ plastic, clayey, silt [ | Pl
! ; At binder, soft, wet . b g P f ;
I F 53' - becomes drier & dense . [ P
? Lol b
NOTES e [ 1
; - (] I B R
| | al LNCVL
i 1. No water, ~ POf&?t etrometer;
| i H i
i I i | H
, Pl o
{ 2. No sloughing of test hole, o N
- L) AR
J | 3. Refusal at 53.0 ft depth on | i | E ] i [
| boulder in dense Glacial Til] b P
! : | L
H 1 i i : i
5 Lo Pl
’ ; ! Lo ,
C NEREEEE
B ’ P . prRosEcT
i oy Leoncti International Lic., | SCUTH END POLLUTICN ot ceNTs
LA e — L 3 jLccaTion :
P CONSULTING ENGINEERS | BC L MECHENTS & FOUNDATIONY [ WH{NI?{-‘_G’ MARTITO i

L ery




TEST HOLE LOG

oaTeE Decenber 2, 1976 HOLE NO 112
SAMPLE DAT UNCONT (Ned LOnpressian
ATA ELEV. COLLAR Tozns; Per Sq. ;:g. U
f ¥ H v : I : i 1
= WEIGHT RAMMER 3 | ELEV. GROUND ! 2 3 4 P
g ©FIELD VANE A LABVANE  muvegwr, - |
: NEIGHT DROP > CO.CRD. LOCATION PLASTIC WATER Loye
LimiT TONTENT Lt
sorn| oo |eow Xmmm— - ° - ——=-
el il o e DESCRIPTION OF MATERIAL 0 1 s |
1 ! 95ey
i . i ]
. i §§ 1ot TOPSQIL - black, highly organic | ! f
- 5| Bag ] / : . | | I
- ] T CLAY - mottled brown & grey 7 :% ; —
) ] = - highly plastic ’ \ C
10 sy 2 e f L
¢ f - layered structure 88— Sam —
i N i ] ! i
£ i .} N . i : |
“ 3 ; / : - firm to stiff \ o (.
: 15! Ban ' S P
e Nikeeet - moi iy = : L
/ i ;L' B i olst : \ i ?/ t —
| \ - frequent small partings of \L ; P
20 'otigy, 1 , , N i
? & - ] non-plastic silt 5
¢ i { (2 \/ ' E/ i J Vo
i o J ! ! H :
L el opod g / ! { i
- ““Zsi =5 {,243//i: ot A P
r O : TN P
N R e YR TN
. f | \\! CLAY - dark grey 5 B N S P
20 21Sy! 4 ; : AR IS
: L ;>\\i - highly plastic —_— P
¥ f | * ; J | - layered structure Lo y Py .
- - Do - soft to firm i ; I M ié P
§~M ~%Jﬁ£&-—u§¢Jw§ = occasicnal small partinas of ﬁ Ll L
Re T . N 3 T oS T
, ! } VR non-plastic silt i }/i A
..... i uﬁzz“s ] J .F\\\ At 40! - numerous 3" seams of light |/ } VS B R I
2 ; ? ﬁ‘?/{ L grey Glacial Till pebbles tof E SN IS f SN
] | - | N LY. o ‘:’ L™
; | f i e GLACTIAL TiLL g /! SRR A
| B5oao. 9‘53 R - tight grey color : /i ,—7’ P by
f % 1 R R ' - medium plestic, c!ayey-si}tngg)g — - ] :
| j { 47 . binder ~1 ! f ; [0
. . i H
5o ! g | - soft, wet to saturated f | | P f
s - pebbles to 3/4" A R
NOTES ! IR
| NRRREES
1. No water. | | | Pl
o }
‘ | ! oo
2. Sloughling experienced in Glacia! L { ! N
Till from 41,0 ft depth, ! | Py
| ¢ : i
A
3. Hole discontinued at 47.0 fr E}Pcpkétgpaéeﬁrcﬁefeﬁ
cepth in Glacial Till (due to [ A A A P
drill failure). EEEEEE RN
REEREN P
| i oo i
I A
A :
| R e A A O
! | IR
: ! At B T
L P o
Nt P e SN {44 ifFROJECT
Riey RGnn & leana tarnpational Iy f
- aliigy, thf;m§ Lun-ﬁafffﬁ18534§%£a£¥ Ltd. {_SOUTH END POLLUTION CONTROL czyTat
e : )

4 jLocaTiON

CONSILTING ENSINEERS

: 2 B MECHANICS & FOURDATIGNS }

-

WiNnipen

AARI T TAD A




f e
care_November 12, 1970 y HOLE No. L |
rined Lomsressicn
SAMPLE DATA ELEV, COLLAR gg%?“ e"& ga. e, 53
, e 2 - 30
WEIGHT RAMMER g‘ ELEV. GROUND * FIELD VANE A LAB YANE BYNCONE,
s ot " waren
WEIGRT DRR > | CO.ORD. LOCATION FLaene Poidsvi L,’f.':f:
X == oo e O o o e X
agar BLOWS y
ool o2 |aows| DESCRIPTION OF MATERIAL o 3 s 70 say
L . i ]
T SL—\TOPSOIL - black, highly orgamic ;
o 0 Iy - hgnt grey - ] f
5 | Bag 1 - molst = i
- Ioos\e, organic " {
"/ N !
i
10 12"y 2. / CLAY - mottled brown & grey = /Y —
—~ oo
I - highly plastic / f ;
/ - layered structure / !’ ]
15_i8ag _ - firm to stiff ik o -
T / - moist T | L
- occasionel small partings \ : N
~ d . h 1 ool !
2n 1295y b _—eLyg, of gypsum S G
i K b erou < Y A
J From to 7 umercus seams ; A
‘ cf very fme, tan, // l.i i | i
- . i H ! H ool
125 iBac L5 _ silty, sand, wet to fat. e OSSN N
(I | 1 VU
; CLAY - dark grey i 1" o
30 1218 6 . , L, N b
20 Y 1 - highly plastic = TR
= S I
i - layered structure i 2 R T
2¢ iSag . = T I N I
S ,7 -.soft to firm, damp = C\ PR —
‘ : R
, - freguent small partings of \ \i\ ¢ i bt
Ly 12"y : . b S ?
e < of till-like materia}l == s :
{ I : AR I
N PO 5 At 35' - traces of organic materia! / S
45 Ceqg ] ‘ E I
e . e\ =3 T )
| | I . ‘;5\ ”{7 e y // i 1 ! o
. Pde et GLACIAL TILL [/ Lo
59 : , ly L T R
10_Me b - light grey L — ;
A : I
co ciBag Lo 52.c1 - medium plastic, clayey 2N ; [
. . = ; - : . H
| silt binder, soft, I
wetl Lo saturated 1 Pl
- pebbles to 3 Lo
- | P !
NOTES | RN
oo
. . ; !
1. Indication of water at 7.0 ft % P l ‘
~and at 47.0 ft depths. A
< 7 i ()| Pocket! Penetrometes
! : ) h i
2. Some sloughing of sand layer(s I
at 7.0 ft depth. ! S RN
R
3. Hole dlsconfmue" at 47,0 ft | R
i i :
depth in soft Glacial Till, | A
A
: | g I B
H 1 N
i : : ' : ! :
o ipRROISCT
Yint ! 4" & £3 '; '
3 3 1 k .
iohn 7t eong ] lm.,ma;;:ma! [id | oumi enn poulimiey conrans ceuses
] LTI e e v 3 {Locavion i
e (,Of” SULTING ENG%N-&S\ # | eou aecranics 4 pounpaTions | WINMIDER AT TAne !

et it et g bt it n o e




H——

e EST HOLE LOG ,
pate November H‘” 1970 HOLE NO, RE
. SAMPLE DATA- - . UnconTineg CCMpression
N ELEV, COLLAR OﬂSf Per Sa, Ft.
£y - £ + ] i r
% WEIGHT HAMMER : g | ELEV, GrROUND ‘ H 2 3 L '
53 : @ ® FIELD VANE & LAB VamE PUNCONF,
""" HEIGHT DROR ‘ § CO-CRD. LOCATION PLAsTic WATER LieuiE
Liary TONTENT RS54
1 ; - 5
! - - , : - e T S
4 aerr) oo |mows) o | DESCRIPTION OF MATERIAL :
£ i - 10 30 50 70 ogey -
/?5 2 oL TOPSOIL - black, highly organic i ] i ;
, f
g ;zugy ; ! CLAY - mottled brown & grey - - =~ ,L ! ! ?
. . .' faen) 1 n
' - highly plestic / ' \\g.. I
. H 3]
{5 . | - 4 h i :
L 10 | Bag ,,‘2 / layered structure — | \A b
H . ’“: . . . . [——— ‘v - T
“-~'J/ - firm to stiff, moist }\ ;;’ |
' - ;
15 2"'sy 3 / . - frequent small partings of Dt i R
. B . i e pg T
non-plastic silt & of gypsun L 4 ;
¢ : K :
H i i
20 ! 22 ’4“‘/ crystal SRR |
i | B . L e U
i i rap = rust stains & organic spots ] z/ i v P
. i ’ : i by Pood
| 25 20isy 1 5 At B' - 87 - Jayer(s) of ten silt . Lo [
, =L A . s
> 26.0 i I
. N | 4 i £ i
20 18 6 \ CLAY - dark grey, highly plastic /i I,’E N
0 2q - : et b Ao
i il - layered structure —= N P
L : N
; - soft to firm E\ ! AL
25 Hgy, 7 0 . . fot ‘ \z',.\ s
>\‘\ = moist to camp . . -—-! : g/:‘—' i f
 Coul—, . . t . ! H H i H
3 | - frequent small partings of | /i ? ,i/ Eono)
£n | Beas 8 : IR
! R By i titl-like material . R
) i R ey s & . I SR A A A N
o i et GLACTAL TILL - light grey, medium / 7 P P P
uwl Inet s S . . . 1 § i i b
—#5_2USy : q/,f oo plestic, clayey silt binder = »\,/; Piarcphed ! !
> - soft, wet to saturated . G RN
e | { B! _.-v-g,‘ “1 At k6" - becomes drier & guite dense | ! j !
i Bzn SOV IR I 41 : i
< i ~ NIRRT bo . G 4 CZ f ¢ f x i ]
HOTES ‘ | A
1. Ko water. Pl
i :
. .
| ]
2. No sloughing of test hole. g : P
: ’ 7 i ; | i ;
| v
3. Refusal at 50,0 ft cepth on % ! Lo |
: bouilers on den:ie Glacial Till. | f R B
| Eipge ét’;’?eneﬁr:me_":erg :
R
? HERREEE
' i i o K :
,! CL
| . [
; | T |
! . A
'5 U A
R f IR
e, ’ ’ C . e . i iemocucT .
ST, Binlayg ; ' S atf Yoapoat o e ) i
~ i n R TR A AR I OIS A & SIS S Y 3 -8 i -
Zopz REE, WL a b A ciinatone L, | _SOUTH END POLLUTION CONTROL CZyTa:!
?1 . A i i S A ‘:-::3 I LOCATION
CONGUITING Framir “ooe !




19 1e>i HOLE LOG 15

[3 oaTz December 18, 1970 HOLE No.
f SAMPLE DaTA ‘ ELEV. COLLAR - 'Q; an?r'* : negcCOt“D ress
1 H 1 T
WEIGHT HAMMER 3 | ELEV.GROUND 3 2 3 Z‘
@ ® FIELD VANE A Laa vang EUNCONF,
5 | coono. cocation U e
ﬁrovgl X =~ 0 = = — - X
'{Ls«.f = g:.::sf o, DESCRIPTION oOF MATERIAL 10 30 50 76 soe
i | 7T f |
f [ Ti L0T\TOPSOIL - black, highly orgamg/““ 3 b
. " CLAY - grey, s:!ty, organic { ‘ i
5 f"”qy ! : - medium to highly plastj s S P
] ; - firm, nuggetty / \\ : f
' | I
10 J Bag 2 CLAY - mottled brown & gre rhe | \i»\ A A
] . | grey gl | L
t L - highly plastic \ j f r
; - laminated structure \l 1 |
152y, 3 | - stiff | =l | -
| : = silt lumps ) T ‘J P
| ’ - nuggetty to 10 ft /4 i f
29 1 Beg Fmb'_‘é/ At 20' - small spots of weathered et S IR
L rock A
~ o an
|23 iane,, ) 23.0 P4 f fJ j
T < | FHAY - srey T T
| - highly plastic | } Lol P
130 toagl 4 6 N . AEEE .
a— ] _.3\ - laminated structure =t } f = ] e
b 0§ : i T S A B .
I i - firm to stiff \I AT ;
BT B SRS
i - NN = odd silt lump —= — :
! i T T B
| i i : - occasional spots of ;/i{ [ {! P [
by f g | i - ; A A
- '__3;,_,_1_.___!__,8_,‘ weathered rock = ——— :
A B W N : T T
i i “letn: . -~ ‘ . : | | : ! ; i :
b5 ue,d | L AP GLACIAL TILL ~ Vight grey LA
fl ~< .7 = NN - medium plastic C‘C’; T—— — ,’
; | P ' = soft to firm to denss ; A ? Py
g cn | j | 1 = till becomes dryer | § [ ! f
] | oL & htarder at 51,0 fr | ~ ; —_—
52.50 Eagl e depth : ' 4 IR
[ z2g! t 10_,: P P o~ | [ ] .
| [ 52‘5%\\, : ‘ - pebbles to '3/1&” , ~ [ |y
| — ‘ BEN .
! i ]
Il !, { o { ] ! Lo
! rg i
H i i : B ) j
} I 1. Hole termir:ted at 52.5 ft | ‘ 1 3 b 4
P depth in tii] NEREEEEE
| TiPocket fPeae:'rcg—:e ter,
| 2. No free water encountered, ; ! T
| R
— ! 3. No sloughing. : } —L [ :
i i ] :
S
| NN
! /S T
| R I
P | f J f NN
i ! {
[ e v}'"v iEs 1." rodsgr ' .
'i }k'y ] , i .MH ¢ {.EG&C‘H 158 (,8 r n@fmu] whide { SOUTH €Mr‘ POLLUT! O CONTROL ¢F \__,,_‘
} [ T " LocATioN ;
f o~ CONSULTING f‘.NGl» LRS I ai LIECHANICS & FOUt DA 'me WINN{PE G, MANITOEBA )
falany - - A e o~



TEST HOLE LOG
| cateDecemher 18 1670 HOLE NO. 116
! 7T pe g -
{ SAMPLE DATA ELEV. COLLAR * ons pered tompressios
¥ T T H T 1 T 3
. ] 2 3 4
WEIGHT HAMMER § ELEV.GROUND : SFIELD VANE A LB VANE  euscave
=z " -
; HEIGHT DROP % | CO-CRD.LOCATION ’ Peastic Pt
: ipiaem! oo lsiows! -
{1 E:-’i-;-f“”‘ wo. DESCRIPTION OF MATERIAL
' Y BIaeR, I ehly organie ;
(L] | g ToPSOIL - pI3TEs TSIV 0TS L]
€1 o g | \\ 4 1 CLAY - grey, sﬂty,’organfcv . @_| i *
= 1] 5 - medium plastic, moist / ==y ‘ ;
’ | : N ;
| . ; ILT - ten, moist \ e ; ;
10 Ran ! - non-nlastic = AN | ;
- i , il i
! CLAY - mottled brown & grey / \\ ; ]
15 lavs,, - highly plastic ! NE :
i 2 i“ 2 - firm to stiff . = o
, J - laminated structure ' :I § ;
20 320 | - silt lumps IR
2 mE e e At 10" - large spots of weathered S S !
i At 20' - rust spots y ’ ‘
28 ignig,i s | e ot P AR
- ) AR S T ST : :
: | 1>< A A ' |
| | i \ CLAY - grey /é f i
30 o | j . . L i | !
B Lag f Ti-6-'I - highly plastic = i : P f
i { b . . [ A
: § == ";\ - leminated structure : \; j ; ; ;i T
! i : ; Lybob
2T istie,, | ! . H 5 i Pty ;
352 '5;'l 7 f - silt lumps = ——
! ; ; . AR R
j E 7A,\ - cccasionzl small pebbles | / l [ i
Lo in | , - I I L
0 lo2e f 8: . - firm to soft = SRR S >
! | L j Poe T
P R ' 1 S b
s H H { y . £ ~ i : |
10 vy HCERp -y wEE Y ; Sed i 1 1 *
TSR GLACIAL TILL - light grey = T
i } { I.”io'!'; - - medium plastic ; I [0 Lo
5o i s - soft to firm I f
< { i Cl, o1« . ! H
; | .fo;; At 52' - ti]] bacomes stiff Pro T
1525 8z0 | P10 delr s “ to he-d fik SRR
i H f 5215 7 1 i ] N T .
i ;. H N
b e NOTES IR
I f -
i ! | 1. No water encountzred. oo
' 2. No sloughing. I :
i .
; 3. Hole terminzted at 52.5 fr g P
Aepth Tn €0l | Picket Penetrorese-
% ERENENE.
E— soob
j oo
i P
% P
| , N T
| i L
1 4 i . i
! 4 i , i H i
; . z ” o ‘; A s T o 'f"PROJﬁCT ’ . .
vt el £8 1 . adl o : - . oy
alpiey, Kichn & Leonoff international L3d. I SOUTH EMD POLLUTION CONTAOL CINTEI
B R e s . e IO TLocATioN
SW/ CONSULTING ENGINEERS | sow meess C8 & FOUNDA™ g { WINNIPEG , MANTTOERA




natz__December 18, 1570 HOLE NO. 1z
nconfineg Tomgression
SAMPLE DATA ELEV. COLLAR ons er gC’. Fo. .
T ¥ T i 7 1 i i i :
ot ] 2 3 4 ;
WEIGHT HAMMER -é ELEV. GROUND CFIELD VANE & aBVANE  suncons, |
z At e
HEIGHT DROP > | co.oro.LocaTiON . PLashic o Loue
: ; X = = - O = . e X
sesewl g <
e DESCRIPTION OF MATERIAL 6w s 1 e
/] U CLAY - 9rey, nuggetty, wet ) i
) / crganic . . . !
5 1Bag . - N
- e f SILT - grey & tan mixture ~J I :
R . 6 G \I ! t
‘*““‘“/ . \ - rust spots / \
= Jow ta nonsnlaceic \i !
10 'gisy i 2 L ' b . :
’ CLAY - mottled brown & grey 5 i .
- highly plastic / \ :
- lzmi ‘ \ [
15 (Bac lf.mmated §§ructure A N I
- firm to stiff = = |
- silt lumps \ / P
50 ialte., - odd small spots of wezthered i P o
20 LY . R on. IR B :
rock and gypsum at 15.0 ft CT O D
- numercus thin silt seams at { l ,l f
25 i8aa 21.0-ft depth P
j 26.G ]’ B j
| ! CLAY =~ crey ; Lo |
; \__/__<M - hi lasti i Tor L T
| { { hlghl‘/ piasttc b ?“i Pl
| N A A DTS A A
sz Baa 7 AN - laminated structure L EEE R P\ L T T
ik { i Al N : S [
| ’ N 3 ‘ . A .
) ! = firm to soft A T Y i
. | o f | ! i Py X
Ly izhey 8 ' it L
: ‘ > , - occasicnal silt lumps and “',”“i' P T P
H y P R A O R
; } ' AR D
L5 Bea |2 \ pebbles oI R L S
: [ i = I ;
| g I | 47 .09 ! S G .
: 3 PR /.U . i /' : : e
e Flals : - medium plastic T -
o E;'Q"G ]O 51 . K f‘; /‘; { i s ! i i "
L5 Seg et P K - soft to firm < T T
i A ‘ At S1Y - till is dryer &/ (
more dense i i
- _stones to L' ; f
NOTES ’ L f
1. No free water. P ;
) P |
2. No sloughing. l i
' N i
; . 3. Hole terminzted on boulders at o i
— 52.5 ft depth. —— :
3 H i i
R R S :
Co s
i {3iPcckzt Penet n
i I ]
i ' P ! b :
z | Cob o :
! i R P
, . T o, - 4 T APROJECT
P e ’}'. . /7 1l s, 7 1 v 9 : e . H
dpley, Kloan & Leonoff Eﬂiél‘ﬁ&iwﬁﬂ Ltd. 1 SCITH END POLLLTION OONTHEA! pIyTas |
: oo “~ b : TS {LoCkTIoON i
CONSULTING ENGINEERS | so MECHANICS & FOUNDATIC Y (DNTTEG, MANITOZA :




1 [
Cecember 9, 1970 - TEST HOLE LOG.

CATE HOLE NO. 217
SAMPLE DATA ELEV, COLLAR "'“"%38_%2”5;?‘3 guOgRression !
T 7 T : "1“: I
WEIGHT HAMMER 6’ ELEVY. GROUND . } © 2 3 i' !
@ . @ FIELD VANE A LAS VANE BUNCONEF, |
2 : d
HEIGHT BRO® > | co.crp.LocaTION : iy sl hswe i
s o2 Jmews] T DESCRIPTION OF MATERIAL o w e o
TV | 3. [Toe : : 10 20 52 79 90241
Vil 0L_TOPSOIL - black, highly organic [
c . - o H
5 iBag M_{;, CLAY - mottled brown ¢ grey -
- ' i i
N . .
3015;,,, 2 | - highly plastic ol
S = _ X P |
- layered structure I
15 8ag 3 : MmN
[ i ‘ ) ‘ P
) - firm to stiff ||
P
29 .%an 4 | P [
3 3 h H i :
| -4 . - moist P
i MI motst P
o
25 {829 5. L
T E41 e . H :
b 26,6+ b
Fp N CLAY - dark grey, highly plastic P
en g LT P
30 iBag 3 . - layered structure . e
; 30.¢ o Poyof
; - firm | fon
s | ] P
! . : H H
§ - meist to damp i P
| A
| i A
| : : « [ S
| NOTES | B
S , ' T
i |
; 1. No water. ' S A A
s . : . . f P
: Z. No sloughing of test hole. Pt ‘ :
H H P
i | P
i . . i
3. Hole discontinued at 30.0 ¢t Lo j
3 - I . 3 i * 2
— depth in firm grey clay. T T
| | P
! : EEEERE
i L3 Pocket:Penatremeter |
; i 3 1 G
| REEE
{ Pl
| L J BN
R
‘ I
- }' oo
Pl
A O
(A S P R
: A
} o b
i 5 A
L
T T
i : H i H
T
, A
I A
! : B
? i i ; ‘
: T comoo . - "7 RPROJECT 3 .
f}' 2 U ! & 01 ‘r - - X ki
mgley, wloin & Leonoff International Ltd. ;| SOUTH END POLLUT!IN CONTROL CENTRI
T ——— - * —3 [LOCATION

S .

CONSULTING ENGINEERS | BOIL MECHAMNICS & FOUNDATIONE WILNIPEG , MANITGRA




oaTz_December 13, 1970 : > HOLE LOG - s

HOLE NO,
i ( LInccnT irnea =orags
SAMPLE DATA - £LEV, COLLAR . ngg‘f}'éreng?C:t i.'vs 3
WEIGHT HAMMER 5‘ ELEV. GROUND . ‘ ! 2 3 N
. 2 ' . ‘ V ' BFIELD VANE A L8 vant ®gNe ':
HEIGHT DROP «;) “CC-ORD. L OCATION . : ’LL;*::”‘:‘;C CZ:;?” i '.;
v Xoom 0 = — -
seecef o0, miows| DESCRIPTION OF MATERIAL o 1 s
o H | { ; X
' 23 1. 0i—L9PSOIL - black, highly oraanic I Pl ! |
"7 SILY - tan, non-plastic j | ’
241G, 1 : - | 1~ Lo
5 L Sy — 5, - loose — :
OA\ - saturated / !/ \} . ]
‘ ' ‘ | b
; : { pod
10 | Bac . Q_M/ - CLAY - mottled brown § grey = e —
b o - highly plastic AN I (I
- layered structure \ L
15 12Usy 3 , . - firm to stiff =
/ - molst | REEEE
‘ - occasicnal small partings RN
20 | Beg 4 ) of non-plastic silt Spad 13 .
Eo ot Loy
» _47 6 Pa ?
_25 2'sy 5 23 ANV
| | ‘ T
‘ CLAY - dark grey P |
30 | Bagl 16\ ~ A R
- highly plastic 7 P ;
- RN
22 25y - firm ; o S\
- dam s ] A
pa _damp to wet ; / ! | o
> 3EC4 U § . :—: ! : i
}i S . = frequent small partings \ f {[ B
{ H . H l: :
/ : h . H i ', t '3
45 lotig i 9 of till=like material o SR S .
i ¢ I - t ! LT
P S : Pl
R Bag 1.0. \ 50.0% = - ' ol :
;' fe ST GLACHAL TILL - light grey il
52.5 - medium plastic - [ Lol
- clayey silt binder ! o
. 1 1 s
) - soft to firm P
'} - wet -
T
NOTES Co
b f ' Eol
| L | Lol
4 . Water at 5.0 ft in silt layer, EiPocket Penetremete
t H § i
[
“ 2. Sloughing of silt from 1.0 ft to : P
4 —— 5.0 ft level, T T
~ | | R
; 2 3. Hole discontinued at 52.5 f¢t A
, dpeth in soft Glacial Till. [
. [ Pl
| " ; o . ‘{z; R o b CHPRGIECT
! T Tyt H I i y by o ' - R
i == i';i}.ig‘}{, {kiﬁhh { E..;Gﬂﬁei Eﬂt&':iﬁ}iﬁﬂdz Ltda CSOUTH END POLLUTION COMTRTL LIV
- - = e : : . > e : 3 {vocaTion .
."‘«-f’; CONSUILTING ENGINEERS | sou MECHANICS L FOURDATICNS WIN?‘“?EG, MAMITOL

ey fy.3




‘ TEST HOLE LOG
f ~avz December 21, 1970 HOLE NO, 218
" i res o :
: SAMPLE DATA ELEV. COLLAR %gﬁgnﬁe re,,c . Fst) . Este ¥
- 2 | eLEV. GROUND ' ! 2 4 1
WEIGHT HAMMER g : ©FIELD VANE A LABVANE  eyncowr. |
3 - : ; !
: 5 | coono.Location ‘ e amm, e
o - ; X o e e e O e o o oY
oz cesr e.0. gmows E T
L DESCRIPTION OF MATERIAL 0 3 s 30 g
' T 1 | g TOPSOIL - black, highly organic | i
. | Lo SILT - tan, wet to saturated ) ] } !
51228 : 0= - non-plastic Vo aisn B D :
:0:1 \ pi ) : 7“"‘ \( i» i f
o |25y 2 \ CLAY - mottled brcwn & grey / L } !
t i - highly plastic == S -
\ ‘ - leminated structure “; !
e 3 - stiff to firm ‘f b
15 1Bzg . - silt lumps . o el [
«.\ - occesional gypsum inclusions ;} Lo
e L . / P
10 14 3Y ' \ P ! e -~ [
; | P 20.0 ;—-[- i r : : .
| CLAY - grey / Lo
25 iBs P A, o Pood
<2 "’"G Mﬁm/ = highly plastic lee ; £ i —
I Lo T | I :
; - laminated structure \ | .
20128y & / ~ firm ER SIS g'
BRED=Y . e RN
% = silt Tumps & inclusions : / | R
i5 7 P v
5 tRan 7 4 AL PN B
r R 1350 o Y :
| e NOTES NI N
. : [ i H S
bnf f AR RS
i 1. Hele terminated zt 35.0 ft o o
. i i 4
i depth in clay. { ; g Pl
: | i B
; I SR I
| 2. No free water encountered. oo Py
P 1N T U A
} ; . | H 1 t H :
{ . : ! i P
; ‘ ‘ 3. No sloughing. i Pl P
— A . !
i | f i I I
' | : b
J ! P
) Pocket Peretrometer
A B
| IR A
BEEREEERE:
T
i 5 ; i ’ f H
IR
BERER
S T I
, A
- ‘ 1 i i i i :
R
r : i 1 1 B : t ‘i
A N AR A
! S I R
: A
3 AT R
. i P : T
' [ N i
J H f I
T
N M i + + N .

PrROJECT

Klohn & Leong oif Intarnation LUt " S ene poLLuTion covraon cores

L T

| (LocATion
ULT”\@ TULOINEERS i LOI LIECHANICS & FOUNDATIONS

WENNTPEG, MANITORA i




IR |
H {
| TEST HOL! G %
nate December 8, 1970 o LE LO ' HOLE No, 229 E
SAMPLE DATA ELEV. COLLAR ?gggnéé Q%O’?%fess'cn j
. 1 T T T v T ¥ H T
" o L l 2 ‘ 24
WEICHT HAMMER S ELEV. GROUND SPIELD VANE A Las VABNE AUNZONF,
1 weiomT pROR g CC.ORD. LOCATION ’ ";j‘:;f‘ coman ‘"Zi'j:'fg
J —r — : - X — = - O = - - - X i
fzzae| 2m fmiows| | DESCRIPTION OF MATERIAL I
% ot TQPSOH. - black, highly organic ? . 4 { I g’
. !
5 |Bag . : ' AENEN
*;:“f‘ / 6' to 8' SILT LAYER - tan, low plastic | | ’ C
{ f] - soft, wet ! ; g f
10 i1 2 !
&Y : Sy ‘ / CLAY - mottled brown & grey ;{3‘:: ’ :{C ' -
‘2% _ - highly plastic I f P
{ - layered structure | i : ‘f
-~ 8 3 N i i i |
15 ag - firm i I N S N
T % : i 7 : T
ES - moist ‘J P
L - frequent small partings of ; A
2n 2MSy ; L neo-plastic silt b 1L ]
| ‘ SN 20,6 =T P
4 ! H i
\ CLAY - dark grey Dl P |
oz | Bag 5 \ ~ highly plastic . IR ;
i LT - layered structure - T
E S - firm, moist : 1 ot Con
2n D015y 6 ’ - rrequenf small partmgs of N ,f ‘; Co
i plasti i f I1- T e L
‘ } 5 \\ - TTkaPrigsreagiic & of till ~ b L P
j 31.5 T N A
! NOTES A A B
, —_— A I A
i ! - { i i | | }, : i
{ I 1. No water. . - P b
A HEREEREE
2. No sloughing of test ho?e. 2 Py j
% 0 T A T B |
i S T A :
I i [ 3. Hele dlSCC«ut!nbéd at 51 5 ft - i?cri@: 'P_;}a;rc;mm_
; ! decth in crey clay IS R T Bt L
N R R A A
i A S S S A
P NENEEEEE
Cll P
RN |
L L
! AN AR A
] % (I T T
; | I
A A
I P! b i
IR
S B R
RN
i { 1 ; f .
EEEE
NENENE
- r : ;
‘ A
: I o X
'f EEEREEEE
i A A .
| BN I A A
" . T ieRosscT ;
“’3 kle hﬂ & LB&M f Eni:ef {“833( lfif | SOUTH END POLLUTION coxTas, rev—ic !
I - 3 [tocaTion
SULT.NG ENC N ERS | cen MECHANICS L FOUNDATIONS VINNTPEG, Man, T0RA




‘ ‘ TEST HOLE LOG |
£ I pare_sanuary 15, 187} £S H 0 HOLE NO. 221 D
‘ i SAM?LE BATA ELEV, CO;.LAR ‘ ng?ngéﬁega(:c?ﬂ’pss fen J
4 ¥ t T A T ¢ H i
% i WEIGHT WAMMER 5’ ELEV. GROUND . ] 2 3 L;
- a 6 FIELD VARE A LAan vaug FUNCONT,
’ wEIGHT CUOP r | co.oro.LocaTioN . ’ Ao o s
b . n X— == = O = == X
j [ op moms DESCRIPTION OF MATERIAL o 30 s m esel
; 5§ 1.0-—TOPSOIL - black, hlghly organic .
-4 5 8ag ! \ ‘ ’ b
: i \ [N X
4 R ; ) : ‘ ) \
£ g 2 i ‘ }7'-9' SILT - tan, medium’ dense, damp \
19 :3''Sy , 3 s
. 7 f
o CLAY - mottled brown & grey i
3 . - highly plastic ‘ : I'
; 15 ! 8ag S - layered structure = : :
g o - firm to stiff: / X
5 lan A - moist / ! i
z9 13Vs, ‘ = . .
; 52 /\ . At 18! - part!ngs of wh%te gypsum - b Eono
= SO crystals b
Ty Z-3«(.4’ ir) Do
P 25 1Beg 5 / CLAY - dark grey, , = i3 1
] j i _ . ' i ; :
€ g s / - highly plastic / i o
. ; . - i [
30 l3nsy 6 - 'layered structure’ ‘ = . f L
| ) , = i I
- / - soft to firm g ' ;! P
i |
sz |3z0 7_,._ ~ demp to wet ' £h :5 L
i. ,-'_".:g . . T A :
___M/ = numerous small partings of [
. ’ , \ o R T
Lo 13915y \8 ! ‘ light grey till-like material{_-h Lsls ; ‘ :
& - /~ . g ‘[ i i 1 H
f Z.}j - frequent silt lumps to 1/2 / b ; P
| in / i pobd
1 ’ NOTES A R R
! EEEERE
S— 1. Hole discontlinued at 45.0 ft- T T
~— : i i :
o, R
depth ir nrey clay. l § Py
P o
§ AR
: S
2. No water. No sloughing. O Fockey ‘dfn?tr?m{f'f'
, o]
i R
' - S I
BEEE
' P
| L
: o
| B
oo ’ 1 by
H I R o
1 : SRR
Lo AT
; " [ ! L -
i , 5 1 . ’ ' ‘ PROJECT
s ',. 1 * e 4 " . e e atl cuToT
~ Binla ¥ Klohn & Leonoff Int 8 Gﬁ?}! L . SOUTH END POLLUTION CONTROL CENTRZ
’»2::::3:::‘;* T A T T T T T 1y [LOCATION )
! WC;ULT‘ SOOE \'G!f~ Ef‘.S | ton spcnanics & pounnaticus O VINRIPEG, MARITOZA f
Plate No. 4-v-770-00




~arzDecember 24, 1970

tES1

HOLE LOG

HOLE NO. T.

. 1 !

ELEV. COLLAR

COMESICN - TONS/SR, FT,

SAMPBLE DATA
RiG: Acker 1 T
! o 4 | eLev. crouns 06 10 14 yp
; WEGNT HAMMER 3 .
N ? ] TECHNIC FAN : J. Adams OFIELD YANS A LAR VANE  sUNCONF. }
wgiGHT TROR > | CO-CRD.LOCATION Jater et |
; - NTEMN LMy |
))))) el e eows! DESCRIPTION OF MATERIAL LT TS T T
N | | } — ‘ 20 0T se
\ |
| ! | T
; 2 OVERBURDEN
. Lo | \\\\
{50 \\g | - ]
e N 9.0 ] {
' Ll TILL-LIKE - til - - !
B i “i e i
4' H ‘ ?
';?L - light grey f
r ! {
i ol 1) ' | | i
€ i ‘J'ui - soft | ; :
1 ] ] ';'}60.0; - - ' ; i i l ,
| j KRS TILL-LIKE . ~« light grey Lo N
; lolge gt - firmer than above f Do i
T - : ! ioob :
} " GLACIAL TILL - light grey | ' - B
7o iN - hard i ol f é % %
e Lo 2 j : ‘ :
: | ‘Jo; -cuttings were . I ? s o
- f \{.f /' mostly light grey | Pl f.f f
% tday g fine sands f N
| S LIMESTONE - 747 to 77' very solid i SR
J i T - 77! to 79" softer 1ime ; A
55 | I 4 : stone, loss of water E A
| [Tgy. o : from pump ' e N f
| 79'-81' - very solid IR
: yery soli 1me/ g ! A
o :
NOTES | = % |
| i I
2 I |
........ ' Co ;
. Auger refusal at 65.0 ft depth i g ! % i !
3 i i i 1
% 3 I P
2. Triccne used 65.0 - 81.0 ft ! R i
Cepth. R
[ i
IR
3. Comp ete water loss below 77 ft T
| b I :
| ; ” Cod
NN
‘ i I N
T
| IEREEEREE

:M%&ukmuL

ﬁkWﬁ&mmM%.

* : CT ’5’4:%0.:&:?

o : LocaTioN

WINNIPES

SQUTH END PO UTION CONTIA couTRr |

‘CONSU{J’ NG Cf’\ Cﬂf“tERS b eow mecrancs & FOUNBATIGND !




. TEST HOLE LOG |
0 [ nats Necember 24, 1979 HOLE NO.___1.C. 2 !
PO COHESICN = TONS/SQ, &7, e
R SAMPLE DATA ELEV, COLLAR RIG: Acker e T ]
£ . ND , T o2 08 1o 1a 18
& WLICHT HAMBER g ELEV. GROU TECHNICI AN: J. Adams ®FIELD VANE A LAB VANE BUNCONY,
mOTAT DROA ;, CO.ORD. LOCATION ' PLASTIC Jaen s
7 - - " X o o o o O o e o - oX
’?:‘:"' 2z LU S DESCRIPTION OF MATERIJAL ‘o 20 . 20 S0y
ko | \ OVERBURDEN - See Test Bore #11]
j :
cr '
s¢ \ 150.0° , —
SKAN ) ) i : Pt
ol olo TILL~LIKE - light grey ; §
| qof - N
i Jde - soft - |
: o f. } b :
{ REEE ) 3 { i
£2 | a0 ' - &suger refusa! at 605 f % !
e “ z . N -
1805 RS TORE - ~
L] - 60.5' to 62.0' solid limestcne 3
I;T - 62.0' to 63.0' layer of softer §
T . broken-limestone ;
i Pl 1168, 00— 63.0' to 63.5' solid limeston
A \-63.5' to 65.0' ,.okcn lime- i R
i C %65,0' to 68.0' :3TTE 1ime ! S I
; stone A i i
. NOTES A
| . .
1. Water circulated into hole was o
fost. 4 : , S
1 P I i
2. End of hole. At 68,0 ft was in ol
limestone. % E
-
o
T
L
L !
b
jod
EES
R
[
P
, N
A
: T TRPROJECT ) : i .» = ,
ni 04 : ;
2 Biie ——
‘ T - LOCATION ;
7 CONSULTING ENGINEERS | eon secnac . 4 rounoamone WINNTPEG, HANITOSA :




87003435

:
..... i REPORT ON INSTALLATION OF TEST
N TITLE: . CAISSONS AT SOUTH END POLLUTLON
A B 'CONTROL CENTRE — .
& K , LOCATLON: . WINNIPEG, MANITOBA
R . CLIENT:"  W. L. WARDROP & ASSOCLATES LTD.
s . JOBNO: W - 619 DATE: March 2k, 171

PROPERTY
- OF THE S
Waterworks, Waste & Dispasal Department
MAIN OFFICE

RESOURCE CENTRE

" Rinlev. Kiohn & Leonoff International Lid.



gusef 1 of 2
DATE March I{, 1971 TEST HOL E LOG HOLE NO._| & T95t CE“ISSOH l{/
| , ' , L(nconémed Lompr«..sston 4
SAMPLE DATA (ELEV. COLLAR TECH: J. Odermatt Jons __q{._?
WEIGHT HAMMER g‘ ELEV. GROUND RIG: Williams Auger ",ELDLM: 2¢)L.-OVA3NC W{ch“.
WEIGHT DROP ‘ § CO.ORD,LOCATION 8+20é8 57+88E il P Liown
¢ | qu— . - X— = = = = 0 = = = - X
sgern| o0 |seows| DESCRIPTION OF MATERIAL 0 30 s s
/ CLAY - mottled brown & grey.
10 / 1
' / - highly plastic |
{ 20 / - T‘ayered structure
< 25.6%
0 \ |
2 CLAY - grey i
I
AN |
- highly plastic !
40 \ - layered structure
' N
Vo 47,5
5o | Bag P R TILL-LIKE MATERIAL A Eay T
9 | AL - light grey, very sandy Cl 3
Bag m?o‘;'”' - silt binder ““,‘
ek - soft & wet, clayey \‘
el - some cobbles & some sand ' !
Bag| . k.afn-.;”.‘;.o‘. 57.08 _layers or pockets Vel '
60 i A , GLACIAL TILL = Tight tan [/ |
T i Bag i R 60.6 - very sandy dilate§” 2
0‘0‘5', ‘ \ - soff_ ?obbi {
RS - T pifged 0
co.0 66. GRAVEL - sandy w:th angular \
?ﬁi’é 67.5¢ . broken limestone (less |4 o ]
o |Bag b g than 18 inches dia.) = | |
— —T1 71.04\LIMESTONE - hard, broken
7R - fractured, sand &
.gravel inclusions Lde b é é
’ Pocket Penetrometer
LIMESTONE - hard, sound rock z[)ist rbed Sdmple
- competent rock
PROJECT ' '
o R p!ey, Klohn & Leonuff mtematmnal ltd SOUTH END POLLUTION CONTROL CENTRE
:: e T tuocaTioNn
T CONSULT?NG ENGINEERS | sow wscuAmcSa.FwNemmna WINNIPEG, MANI TC‘BA




QUEET 5 @f

z

DATE.t - ‘a]] TEST HO,F ELOG HoLe no._Test Calsson #1
| e
SAMPLE UntA ELEV. COLLAR CORESION = TONS/SAQ, FY,

S I T T T T T
WEIGHT HAMMER é‘ ELEV, GROUND oftfmw.:r:é AL;fVANE"‘lUNCZOfF.
5 | coomo. tocamion peme g cwell
peern| - |BREE DESCRIPTION OF TER LT ST T )
FEv. | 0. | Fr | NO- MA TAL - 10 30 50 70 9085

NOTES j
1. Signs of free water at 48.5 ft,
I 2. Water inflow very rapid at 54.0 ft 5'
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 : 5
caisson. |
P
x
PROPERTY |
OF THE '
aterworks, Waste & Dispasal Bepartmam
MAIN OFFICcE ’
RESOURCE CENTRE
;
d P‘ROJECT
%ﬁ;\ﬂ;—’ = [LocaTioN
A %‘ﬁ;w CONSULT[NG ENG’NEERS ! B0 MECHANICS 4 FOUNDATIONS wiNNlPEG, MJANITOBA .




' pare_March 5, 1972’ TE.ST HOLE LOG HoLe no._Test Calsson #2
, U nt ¢ ¢
! , SAMPLE DATA ELEV. COLLAR TECH: J. Odermatt ngg Pé?% Epre.ssrlon
3 WEIGHT HAMMER é ELEV. GROUND RiG: Williams AAuger onsf.o}vnur %LAG VAfB:'t oi{m:cm
i | reienr DROP é CO.ORD. LOCATION 7+90S & 58+39E e e, Yo
X— = - = - O = = = - - y
geen| ob. eiows| DESCRIPTION OF MATERIAL o 0 s o s
,,,,,,,, 4
/ CLAY - mottled brown & grey i
/ |
10 |
/ - highly plastic
/ ~ layered structure
20 / , ;
L
< 25.0!
. {
A \ ; CLAY - grey | ! |
\ Pl
|
\ - highly plastic ‘ :
Rl ) '
s - layered structure
50 N o
Bag 205 T 20+ O TTTITSUTRE RATERTAL = TTght grey | o4
ok - silt binder / \
Bag EZZM‘ - 54,01 — - s§ndy, clayey, soft /-*ri b §
Ba 3”,-;_:- SAND - light tan, silty, soft Ciey
S - wet 1//
60 Lol - pebbles to 3/8'" diameter | _
Bag =z 800" —GIRCTACTTIC = Tiaht tam, sandy [ *
sl - - soft, very little silt
ol . binder, numerous boulders / \‘
. G129 ‘e 1 1 ot
Bag ___45 -l 66.0' — hfss than 24 inches dia,— o i T
8 bfoas 68,0 —SAND - Tight tan, coarse, at e W }
70 1°29 ! 68 fr - till-like, putty |
L 71.0° whitish=grey, numerous
: boulders '
- ‘g Poc?et Peimetr:‘mete
L{H«ESTQNE - hard Disturbed Sam'j"e
=_compelent roc '
. PROJECT B
s RBIBY, Klohn & Leonoff Intemat onal Ltd. SOUTH END POLLUTION CONTROL CENT
e "W:: 4 |tocation ‘
“-f;\; CONSUI_TING ENG!NE:ERS I BOIL MECHANICS & FOUNDATIONS WiNN[PEG, MANITOBA
[ R4




Ehé‘si 2 or g

DATE

March 5, 1971

TEST HOLE LOG

HOLE NO

Test Caisson #2

SAMPLE DATA

ELEV. COLLAR

COHESION ~ TONS/S0, FT.

i 14 ¥ 'i T T T
0.2 0.6 1.0 1.4 ! \fa

o
WEIGHT HAMMER ° ELEV. GROUND
) SFIELD VANE A LAD VANE  sUNCONF.
. z !
HEIGHT DROP ; CO-ORD, LOCATION PLASTIC WATER Lour |
Ly CONTENT IRIYIE
. jpEgrrH}l o.p. |sLows! Ko o - O = - o ow %
Ao TEEv| TB. || Ne DESCRIPTION OF MATERIAL 10 30
i3 50 70 90¢

NOTES

1. Trace of water at 54.0 ft. Hole
caving badly

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

3. Hole 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 caisson.

PROJECT

2oz Rlpiey, Klohn & Leonoff | ntematmﬁal Ltﬁ SEUTH END pm_me CONTROL CENTRE |
w8 |LOCATION

“4 oE comsumme ENG!NEERS [ son siccranics’s Founbarions

WINNIPEG. MANITOBA




1S

RELD T ™11 R

)
o4

i€

87003436

TEST HOLES DRILLED AT OUTFALL
TITLE: STAGE ASSOCIATED WITH SOUTH END
POLLUTION CONTROL CENTRE

LOCATION: WINN{PEG, MANITOBA

CLIENT:  METRO WATERWORKS & WASTE DIS-
 POSAL DIVISION

JOB NO:  W-623 . DATE: April 14, 1871

PROPERTY
. OF THE |
Waterworks, Waste & Disposal Department
MAIN OFFICE
RESOURCE CENTRE







| ln!ey, Kiohn & Leonoff International Ltd.

Hicrway

PERIMETER

Roap.

rTN

FROBISHER

w\'my.wu.- AT

\_._o-\

TOP OF BANK

CRED RIVER

\
VA
Ha'

LEGEND
B BUILDING
@ TEST MOLE LOCATION

scae /=100

Svssoir [INVESTIGATION

CONSULTING ENGINEERS Sewaces OQUTFALL LocarioN

!‘COWER -
Erety

EDMONTON — CALGARY — WINNIPEG CANADA

TEsT-HoLE Locarion Pran.

APPR
’—\g\g_ G. W OVED
P

~R.S. ’ Dgfﬁ/oz/rl [ A-W-623-01
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r"ﬁf 1 TEST HOLE L0G L
c March 2k, 1971 F : ; o o1
SAMPLE DATA | . | ELEV. COLLAR . TE'CH_: . C. J. Vann 883“ ”“g Co?-)%ressmn
. . - . T
: woieHT HANNER ' é EcEV. sroune (75909) RIG: . '6”?0\»1&!‘ Auger orlet_o]vmc %vaaéc -ewconr.
1 pr— 5 | coomo.Locamion e | gme 0 uew
| o] o Jsuews DESCRIPTION OF N T °e- T
’ g:%%_ 2.0 12 No. TION OF MATERIAL 10 1 s0 20 900;
- / CLAY - dark brown -
/ - sandy, silty
- ‘ - frequent inclusions of
d 7.0 gypsum crvstals v
N I
: CLAY - mottled brown & grey
: \ - hxgh}y piastzc
3“5’7 ! \ -Jammate‘d structure - | M »%
. - gypsum crystals [
20 \ v =811t lumps §
P | - firm to stiff :
P Bosy / - CLAY - grey. I ‘»i
2 / - highly plastic / |
- laminated structure’ / \
3 L
3'Sy / - silt lumps 0 (%
Lo / - at 45'0" - numerous till- |'
{
/ like inclusions and material !
4 ;, . o
3''Sy / is wet and soft o o]
50 o/ 50.0°
4 el TILL=LIKE - light tan-grey
Tok - clayey, silt binder
Sl ! - firm
105 - damp to wet, cobbies
: N ! from 54to"
_ @ | 1t g,
; NOTES ‘
:" Pocket |Penetrometer
[ ot A H f
| 1. Water at 50'0" in t;lh _ Ol und ik tiirbHed Se%mp']e |
, . 2. Hole discontinued at 60'0", the ' 5
maximum extent of the auger. :
' SEWAGE OUTFALL
=55
e i Eley, Klohn & Leunﬂﬁ lnternat ﬂna{ Ltd |SOUTH END POLLUT1ON CONTROL CENTRE
% %g'__'.. 4 | LOCATION * .
= CONSULT!NG ENG!NFFR’Q b ocne csemmssnma s mmciim e minee VINNIEDER  MAMITARA




4 o>l HULLE LULUG
OATE March 24, 1971 , . HOLE NO. 2
’—;____fiip—“iDATA ELEV. COLLAR TECH: - C. J. Vann ?8%2“‘6‘3?‘3?;:0??”?55‘0:‘

T HAMMER S ELEV. GROUND (758 8) £ ] 2 3 l‘
_:ff.':.-———-— g . RIG: 16' Power AUGEr |srciovane &tasvane  suwcons.
WEIGHT DROP % - CO-ORD. LOCATION e e Houin
G| op. |sows DESCRIPTION OF MATERIA TET T o - == -]

L B A B L W30 50 70 S0%

: 4 CLAY - dark brown, sandy, silty. T

/ - moist .
; ' - firm to st?ff
} 2 6:04
} .
t N
: CLAY - mottled brown & grey.
10 ! : . [ MO
: —!"Sy - highly plastic LJ@,
- laminated structure ’ \ |
! \ g - gypsum inclusions at 10'0" \;
- sttt Jumps
flloal, 2 . ‘ M. E&Jn
1Sy v . - from 6'0" to 8'0" - numerous o ‘KPO
‘ \ layers of tan silt '
, - at 17'0" to 19'0" - layer of \
L grey clay /
sy : \ 30.0° o
: : / CLAY - grey, highly plastic V
i / - laminated ‘structure i\
- silt lumps, firm to stiff / \
L ag b - at 35'0" - frequent in- r_.{ .
. 3!!8\/ . R . e INO]
/ clusions of till-like /
material, at 46'0" - large /
i / seams of soft till-like /
0 , material
5 4 5.0 = /
’ TILL-LIKE - light tan-grey /
-~ soft, damp to wet /
~ - cobbles & boulders
; &0 600 — from 55'0"
NOTES : ;
. O chket Penetrometer .
1. Water at 50'0', fifteen minutes Urdist;rted samp‘ae
i after drilling. '
: Pdcket|Penetrometer |
2. Hole erided at 60°0", the maxi- 8| n{sdurhed s%mzw‘
; mum depth of the auger.
i : '
.= n SEWAGE OUTFALL
W.Rip‘ey' Kiﬁhﬂ & ‘.eﬂﬂﬂﬁ lntﬁmat ﬁna} Ltd SOUTH END POLLUT!ION CONTROL CENTRE ,,,,,
' /Mj = T el | LOCATION
.‘ : g CONSULT*NG ENG‘NEERS | soi meckanice & rounoaTIONS “’”NN!PEG, MANI TOBA

5
! ey 67,3

P:.M'é not A-W-62




GEOTECHNICAL ENGINEERING REPORT

SOUTH 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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OYREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Contrql Centre A

LOGGED/DWN. e '[dxa HOR oA7ECfinvesn 20/02/88 ]Joa~o. 28528 HOLENO. 4
WATER CONTENT 2 SOIL.  DESCRIPTION SOIL SAMPLE{ DRILL TYPE
- ] -
wp-00 w-0O w_-A. DEPTH g DATUM § ¢ ] gd} 18" Auger
PERCENT % 2 . g 3 E §
W 0 0 4 0 &0 (e | @ |surFace eLevation 762,17 8 £ %[ otnem rtests
0 [XIFill -clay, trace gravel
iClay -black i - ]
({ Llay -silty. brown
} : S \Silt -tan, moist /]
f - \\\ Clay -mottled brown
: -highly plastic
s P - 10 -stiff to firm
i ;‘ } ;‘f -gypsum inclusions to 17!
i ; s L
; A
{ ) - qu=2170psf
) ;
; - \\\ ML ¥,=105.6pcf
* pp=3165psf
20 Tv=1620psf j
, 1 \

A ' 4
| . P
i o
i [~ L
; R \\\ grey
i i [ [l
. I t 1 [ |

i

: il f : 1C\‘w i 30 \
| | i } | .
i ; ] s ]

| {
j i i \?3 qu=855psf
1» i : T : \ Z U w=}02,2pcf
j ! 3 f : : pp=1750psf
. ’ ; Tv=890ps f
; N O N A N Y, P
PN o 1T f
IS : b1l Glacial Tin |
[T ! [ )" ~-silty, sandy, gravelly
: :} 15 -tan, medium dense to soft
T h -wet to saturated i

A 50 %f -cobbly and/or bouldery L
?S ; 4 -dense to very dense at 51' '
T T -slight seepage at 56’ P
@) 4T -medium dense below 56'

D) a8
E N .
: f
| { <10k
} 60| |Notes:

1.Auger refusal at 59'. |

2.Installed sealed standpipe at 47'

Bottom 3' of standpipe slotted.

3.Water Tevel at 29.5' from grade 3

1 i iv on March 16/88. ' Plate 3



DYREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Control Centre

ER A T A A A

. looGEDowN. SDG__ [cKo. NCB DATE OF INVEST.  29/02/88 _ |JoBno. 88528 oG, 2
'WATER CONTENT 2 SOIL. DESCRIPTION SOIL SAMPLE| DRILL TvpE
[} "
wo-O  w-O  wi-A. |oerTH | 2 | DATUM gl §¥ 18" Auger
PERCENT % B ; gl & E :
o 20 1 4 so -t | (FT) | & |surFace eLevation 763.06' 8 § ¥ [ omien teere
T 0 =2 TOpso 1] —
| 22l 1GPS0L] . ‘
/Claz -silty -
l -brown
i - { SiTt -tan
; -moist to wet
! LD Clay ~mottled brown :
} <] \ -highly plastic
] = 10 -stiff to firm
i i :
[ X \
i N
] LY
{ [
| ! \
{ ¥
§ = 20
L
, \—- — — grey
‘ L - qu=2290ps T
j ] L U {,=1133pcf
N pp=4150psf
T T LT 30 Tv>2000psf
i i i i i Syt
i i | i :
i ) | i ‘
[ O T S A O \
i ] Lt
] | N
i 1 { i i i
i ] |
| | - -
* I 40 \ , qu=1275psf [
] - /] §,105.6pcf |
i i PRl i . - o
= T T - - pp=1850psf -
e t 7] Glacial Till Tv=005psf T
T ! T -silty, sandy, gravelly- : -
L -tan, soft to medium dense 1
s V i’ -wet to saturated ;
=TT L R -dense to very dense at49' , *
4 50 fI11  -cobbly and bouldery below 52 3
‘ ’1 ol -medium dense below 59' L
:Q gus &
i 4 T
i g ]
O+ i
i
i ,&.f : -
; 60 hl 1| -
IiNotes:
Ml.Auger refusal at 67'. -
142.Water Tevel at 38' from grade in o
; f ['5 about 5 minutes. 1
: . Plate 4

I R e e e S A B




DYREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Poﬂutwn Controi Centre

Loageoown.  SDG icxa; NCB DATE OF INVEST. 29/02/ 88 , ‘JGBNO. 88528 ‘Ho;ﬁo. 3
WATER CONTENT 2 SOIL _ DESCRIPTION SOIL SAMPLE| ORILL TveE
S— e ; -
w0 w-O  W_-A. oerTH | 3 | oaTuM g ) ,§2 18" Auger
PERCENT % 2 gl & 53;‘
o w0 w w s e |(FT) |8 |suarace eLevation 763.27' , g E ¥ | otHer TEsTs
‘ " 0 ESTopsoil — o St
Clay -silty, brown
= $ilt -tan
i T - -moist, firm
f [HES C
i ¢ S
: S| \C'lax -mottled brown
; 2 10 -highly plastic U qu=1595psf
| . ~-stiff to firm Z §,7106.7pcf
I , ;
. — \ pp=2880ps
3 } 2 Tv=1660ps f
i g T
T ; 1
‘ \
A
e
: ? 7 ey
; T 14 \
! { ' ! /4 i
T s DT Ll 30 |- = qu=2115psf
: B /v ¢, ~110.5pct |
N \ || perzz0oest
L i ] A Tv=1320psf
[ ! i | M
! i i | L \
A A O
: } f i \ \
; = s z A1 Glacial Till
[N b -silty, sandy, graveﬂy
— T -tan, soft
] 4 -dense to very dense at 52’
;. 5o Lidl -bouldery below 54' [
= ~ WU -medium dense below 56 4
2 . |
i , I Notes:: ]
v . 41t 1.Auger refusal at 63'.
: e | bl 2. Water Tevel at 47 fmm grade 1in
7 , about 5 minutes. ‘
!
i 1 Plate 5




OYREGROV & BURGESS

BOREHOLE LOG

‘PROJECT

South End Water Pollution Control Centre

CRLAR 5 vy P vy s S

LOGGED/DWN. S [Cx& NCB *gATE OF INVEST. 1/03/88 {Joanq. ’88‘528 xogeg‘o,v 4
WATER CONTENT ’ —Tg SOiIL  DESCRIPTION SOIL SAMPLE|  DRILL TYPE
we-O0 w-O  w_ -4, DEPTH g OATUM §_ . §g 18" Auger
PERCENT % . o ) v §| & 3
10 20 30 @ 50 & (FT) EJ;SUR‘*GE ELEVATION 764 .18 |8 §§ OTHER TESTS
~ i ' o Fill -clay, trace grave] ‘
~/T\Clay -bTack - 8% ]
i i \Llay -silty, brown _ /]
] = | \ vilt -tan, clayey, moist a
- } \ Clay -mottled brown
E - -highly plastic
‘; Y -stiff to firm
f D 10 \
!
; 5 :
1 ! r
i 7 ]
? :
P ;‘
= 20 \ — qu=2865pst |
; Z U v,=109.9pcf [
'. — ——grey pp=3750psf
- - L
: | S \ : Tv’ 1640psf
| : L
: { ) { it { T
¢ | i) -~ -
j 30
s \
i ] i |
t i | /o
§ ; Sd [
T T T
e N
| § } } 1 iy
| | | | |
T A A 40 - qu=2080psT
N —— T \ é U ' ="iO] Opcf
e 1| s
P iv= S
: =0T \ P
| L. ;
s Wtelacial Ti11 |
T 50 -silty, sandy, gravelly
L -tan, medium dense
Pt -6" thick clay seams to 49°
-dense to very dense at 52'
X ~-bouldery below 51
: -sTight seepage upon drilling
; [ to 53*
i { ;
— 60
Notes:
|1.Auger refusal at 62.5' , , )
i Water level at 44' from grade in | | - PIaté 5
i about & minibss ; g L ! )
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DYREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End WAter Pollution Control Centre

LOGGED/DWN. SDG ‘{cxo. NCB DATE OF :stsr. 1/03/88 i.roano. 88528 ’HO‘LENQ.‘ 5
WATER CONTENT 3 SQIL  DESCRIPTION SOIL SAMPLE|  DRiL TYPe
L@ f . : .
wo-00  w-O  w_-A. DEPTH % DATUM § . & 18" Auger
| PERCENT % | 3 1 g b3 % &
w0 2 6 & s & (FT) w+5URF‘¢5 ELEVATION 763 | 35 5 E¥| orHeR TESTS
O XIFinn —ctay
i -trace gravel T
! ; ~ >< -organic clay
| 5 < ><
3 A :
7 T Silt -tan, moist, trace sand /™
! T T 10 Clay -mottled brown 1
I s AN -highly plastic Q
: T -stiff to firm [
@ . / i qu=1450psf
T
- ) Z u ¥,,~104.6pcf i
| / / R
: N 20 v=1510psf [
1 % L
| \\ +
4 r
i 1 — T T grey +
: ! x| P 1
] i I L L
: T i
e e e e e e VN ]
i 7 s 4 i 1% 30 Z U qu=2530ps f
N O T N ¥-=109.2pcf [
i i W ~
i i | i 1|y +
g ; N : = / pp=2100psf [
{ k i -
T T T TR Tv=1200psf +
C [ I I A
) ] - ] | -
N IO O I A B
] T [ 1 ! S 40 / r
i i i i i L
| 1 i (A o
i H i {
L = |
! . g A T "
I s ’ﬁ,')' Glacial Till !
— 1 . -s11ty, sandy gravelly -
- il -tan, soft to medium dense [
3 50 |t -dense at 52° ‘ - 3
k;f -very dense and bouldery at 53} | -
o>y 41 -s1ight seepage at 56' 3
! i -medium dense below 57
[ . P .
; - B .
! i B i é& Notes: - ,
25\ R—
; L 60 {1¥| 1.Auger refusal at 63.5'. ,
' Wil 2. Water level at 42' upon completjor
L[l of drilling. |
i i )
i |
: L bPlate 7



BOREHOLE LOG

ODYREGROV & BURGEsSS |PROECT

South End watef Poliution Control Centre

/ Lcseenmwn.’ SDG icxo. NCR DATEOF INVEST. 1,10 00 | o8 No. aaEoR __[HowEemo. o
WATER CONTENT g SOiL DESCRIPTION SOIL SAMPLE] DRILL TvPe
2 "
we-[1  w-O  w_-A. DEPTH % DATUM & o g ¥ 18" Auger
PERCENT % 2 , 2 z % & =
a—r ’30: S 40 50 ) 3 {FT)} @ | SURFACE ELEVATION v 08! Q g ¥ OTHER TESTS -
! ' { 0 Fill -clay, some gravel
\ Clay -mottled brown
; ! 5 -highly plastic
; ] -stiff to firm
i i N
; : N\
: 5 10
t ‘ ) e
{ | : \ {
i = i
] o
7
, : \
f -~
; 5 20
{ . y
i {
—H , \
: i ! 2 f@ | ' qu=3500ps f
T I B : — T T grey Z ] X ‘{fﬂZ.chf
! i i - i Tv=18
; ; ‘ : 5 ; 30 Tv=1870psf
] 1 i [ {
i [ { !
i ! | : N i \
— — AN - qu=1700psf
H i ] k“( v £
» T ) | Z U (W=TO3.4pcl
L * \ - |pp=2300ps f
— , =1 Tv=1240psf
i i [ o 40
! | A T . \ L
i e ¥ | - . o
i : f piielacial Till | 1
: . = ! -silty, sandy , gravelly ~
ST , , -tan, soft
; Ll Fi -wet to saturated g
B ~, ol -medium dense at 51° . S
’ﬁ : [ 50 ki1 dense and bouldery at 52' wgofizia%zgt -
. i , .ﬁ y-shgh*‘c seepage upon drilling sealed stand-+.
| 4] to 54 ; v b
[ I A dium dense below 55 pipe at 45'. f
1 T -flegium cense below 4.Water levell
: T Al . at 6' from
* L ‘ 1 - : grade -on Marc§
; 1 : 16/88. ‘
- 60 |i
s Notes: i
: ; T.Auger refusal at 63'.
o 2.Water Tevel ot 50 fromgrade | | | [Thawe @




BOREHOLE LOG

DYREGROV & BURGESS |TROECT

South End Water Pollution Control Centre

LOQGED/DWN. <ne iCKD.k rR DATE OF_“NVES‘TJ 1/072/88 ldca ?'#Q. 8&5?8 : ’ HOLE NO, 7
WATER CONTENT 3 SOIL DESCRIPTION SOIL SAMPLE|  DRILL TYPE
Cwe-0 w-O wW_-A. DePTH | £ | DATUM 3 . §g 18" Aucer

PERCENT % 2 gtz | E g g
10 20 30 40 50 0 (FT) & |surrace ELEVATION 762..90" & ¥ ¥ OTHER TESTS
* 0 ><Fi1? -clay, some gravel, cobbly '
! 7 vClay -hilack YaE E
» 1 Llay =silty brown /
i l 4 \ | St—tanmoist /-
- | N
: 1 Clay -mottled brown
: { - -highly plastic i
; 7 5 10 -stiff to firm
i T | ,
i 1 | ,
| i .
! |
qu=2305ps f
| ] . ~
! j ! Z;} ¥,~106.7pcf
\ - , pp=3235psf
i < = '
! = 20 \ Tv=1720ps
] i
z ;
{ §
! = - =1935psf
g K~ au ps’
! } =T 4 0 {,~107.5pcf
: 5 1 3 1 f t | pp=3700psf <
; i ; LT 2 i ;. T grey ‘Tv=1900pst [
! i i e 30 \ ]
1 ) | K b
i i i b L
i | | ] P .
i | ! Lo L
t } i N .
j 1 ] | N \ i
i | ] ! 1 L
] i ] ! R L
C L1
i E P~ 40 K
R N g
i [ &
] 1 L L
i =1 \ -
TR VNI O ) i = ; yitiGlacial TiTl 5
e i -silty, sandy, gravelly -
' -+ -tan, soft to medium dense g
O 50 1 ‘ -bouldery : i
“I‘“‘Q , ai -very sandy at 53' -
LT T -dense at 53 3
I ~ ~seepage at 53° g
! T;AK - -medium dense below 54' -
i 1 ; -l T : ‘ I
] ; i g JlNotes: . , X
| : 1 1.Auger refusal at 66' on possible | -
; —60 [Al4 bedrock. B
4f2.Water Tevel at 40' from grade A
N upon completion of drilling. -
il ,
| » _Plate 9|




DYREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Control Centre

OATE OF INVEST.

[Ny

LssEoowN  cpe - |SK®  yep /03788 |198NO pacog HOLENO. 8
WATER CONTENT 3 SOIL DESCRIPTION SOIL SAMFLE]  DRILL TYPE .
= [-+1 .
wo-0 WwW-O  W_-A. oerTH | 2 | OATUM g §g 18" Auger
PERCENT % o 3 ?:'_ §§
10 20 30 40 50 &0 (FT) |8 SURFACE ELEvATION 764.81" S F¥1! oTHER TEsTts
 } 0 >< Fill -clay, trace gravel B
] 3 ,
: i 4 Clay -mottied brown
g ; X -highly plastic
1 ’ : -stiff to firm
| | -y 10
] z T
i i !
. \
| i
/i\
%
_I (. \
; 3K 20 u qu=2795psf
5 X \ L ¥,,=110.0pcf
f 4’ pp=4265psf
; & Tv>2000psf
i 1 { Lot
T 1 ] W T 7 grey
t} } 1 1!
s b ' ! \
P i i A !
o i i Ned 30
i t R
i | { ey
| | i Py
{ i | [P L
i | !,\'g |
] | ] \
| | | | i Y \
] ] ! { | iy
i i i | i 1 M =2800
e ] 2B qu=2500psf |
T —— 40 /l, {,-103.8pcf
; i i ; ; 1g \\\ ' pp=2025psf }
1 I S Tv=1050pst
| [ N
1 T E \
—r ’ plilgtacial TiN
B i 50 113 -silty, sandy, gravelly
] g, -tan, soft to medium dense 1
] 4 1 -cobbly
(A ~-dense at 54' ;
f< i RIRR -very sandy below 55' r
, , Lk -bouldery at 56'
T i L3 -slight seepage at 57'
s 1k
i ik
60 1 Notes:
L W41 .Auger refusal at 68' on bedrock.
1 ‘ 9
§ r112.ST1ight seepage. No measurable
} 41| amount of water. |
R
1 i i “¢ N5l

Y




BOREHOLE LOG

PROJECT

ODYRECROV & BURGESS : L
, South End Water Pollution Control Centre

LOGGED/OWN.  SDG | cxo. N§§ DATE OF INVEST. /03 /88 ~ [so8 o, 88528 ~ [rotene. g
WATER CONTENT 1z SOIL DESCRIPTION  [SOIL SAMPLE| ORILL TYre
3 @ "
wo-O  w-O W -A, DEPTH :;”E DATUM & w §§ 18" Auger
PERCENT % = i 2
16 20 0 40 5D &0 (FT) | @ |sunrace sevation 763.38' ‘ g §§ P T —
, T 0 Wﬂi -clay, si1t, trace gravel ' o
‘ ‘.\Cglay fb ack =t
i ] S / — =brown - :
9 i U1s51t -tan, moist ol :
§ : o \ Clay -r;q’gcﬁ'}fedpt])gov;r} :
x ; < -highly stic , .
I > 10 SStiff to firm % | ?”_%fgg@g;;
i ' U { W“ . ‘:
i 1 pp=2785psf |
-, S Ty=1490psf
i o !
i H
( .
‘ i
: = 20 !
' !
: L '
| 1 AN T
i } : LY I N |
i Cot [ S - - =
I I N grey 1 ;
; | ' ! {4 . .
| | | i A . | =2k £
; 30 ) qu=2525psf- |
e (R A /| f, 108 0per |
I ‘\: ' pp=3640psf -
] i Py Tv=1860psf
S O 7 ,
e ,
T i
z -
1 %
| Y 40 \
| ] e
1 { i : { {" V
T O O O H[@lacial i1
1 , I 1N -sitly, sandy, gravelly
1 - ~ S ~-tan, clayey to 48'
= ; Ty 50 -saturated, soft, cobbly
- L o -slight seepage at 54
[ L L thi{  -bouldery below 56'
, e et dense from 56 to 58'
1 f , R -medium dense below 58
T L . b 1
- - ,
; , | Notes: »
' T % 60 LI 1 Auger refusal at 64 5' in bmken
| ‘ ol AL obedrocks o
+ 2 Water level at 43 and hole open
y to 44" upon comp?etwn.
T ; ‘ !; T ’ ; ' : 41 Plate 11




BOREHOLE LogG

PROJECT _ =5 '
DYQ E‘BRGV & BURGESS South End Water Pollution Control Centre

L00GEOWN.  §pg  [O0 Ncp  [OATEOFWWEST o3 ge  [i08%6. gasep HOLENO. 0
WATER CONTENT ' 2l SOIL  DESCRIPTION SOIL SAMPLE| DAILL TYPE.
" : o
wp-J w0 Wi <AL DEPTH {% DATUM é §g 18" Auger‘
PERCENT % o gl § é gl
10 20 30 40 0 60 (FT) & |SuRFACE ELEVATION 762, 94‘ g ¥ ¥ | OTHER TEsTs
' ‘ 14 0 Fl?] ~gravel, some c]ay =
{} Silt -tan, moist
i Pany
, — \\‘C}az -mottled brown
: I N -highly plastic
: : - -stiff to firm
i \
; % 10 \\\
T T
s \
: \ qu=2595psf
| [ \ =
‘ % Z.U v, ~108.7pcf
: pp=3500psf ..
} iy Tv=1650psf
| b~ 20 ‘.
b )
,J
A
H N
i ! B '
i IR b
I I T W T I
| i i i P‘\f A
L — - — —grey
: — ;
| 1 4 E .
; i LA : : - s
‘ - - , qu=2750psH
,: T ZZtJ v, ~108.9pcf
f f i : : “| pp=2240psft
T T T T Tv=950psf
i i | 1 1 A
| | ] 1A
: i 3 R
i 177 j
; :
i P %l
{ kf tlGlacial Till
; : i -silty, sandy, grave}1y
i -tan, saturated, soft
. ~seepage at 52
; - - -dense from 55 to 58'
| -medium dense below 58'
7 i : Notes k
; i T Auger - refusal at 66. S‘ on
: ; probable bedrock.
i 2.Water at 39' from gra&e upon
ccmp?et1on of drilling.
T
z’:,; e ——— , N 111 | platel2




BOREHOLE LOG
PROJECT

DYREGROV & BURGESS South End Water Pollution Control Centre

LOGGEuzpr.~ SDG ; c’x’D; - NCB j DATE OF INVEST.: 8/03/88 {JOaNo. 585,_2‘8 . HQLENO‘,,,}}
' WATER CONTENT g SOIL DESCRIPTION IsolL sampLs|  ORILL TvrE
\ : o
wp-[0 w-O  w_-A. OEPTH g DATUM g ¢ gg 18" Auger
PERCENT % - g
w0 20 30 0 50 & (FT) | @ |sureace eLevation 762.81" S gg OTHER TESTS
‘ U Rilopsoil -black , s
\ Clay -mottled brown
-highly plastic
= -stiff to firm
'g = \ -gypsum inclusions
! AY
i N
I ‘ = 10
i N
; 7 N
z ]
b N
1 § /o
}
, N\
; - qu=3435psf ;
[ w 20 Z U {,=110.0pcf
! T pp=4880psf -
\ Tv=1940psf
>~
| { !} 1
| | 1 [
F T [
. { ' 1 if ________grey
! ] i A | ]
EEEEEEE 30 [\ |
[ 4 i
: i ] i i
] ) !
S P e B qu=1835ps £
s \ Aol (G
1
] i | i ;: ; pp=1760psf
T ] A R Tv=1000psf
A A N Tyl N
- v : N ! 40 \
| i { b,
; : ; ‘ T Notes:{Cont'd}
i = 4. Water level
; //v at 30' from
; i \ grade on
‘ < ; March 16/88.
T d Bl ; ;
= - 1 50 DiT6Tacial 1913 ;
—1 T L -silty, sandy, gravelly F
i ‘ i - -tan, saturated, soft
T4 -seepage at 52°
1 ;h‘ -bouldery at 54
1 T -dense from 54 to 56'
1 } i i
' j | "L
' ! Lo 60 > Notes: _ ,
‘ ,& 1.Auger refusal at 64' on probable
(l] bedrock. 1
2.HoTe open to 457 upon completion|
- e e of drilling. :
e —— - 3.Ptacad sealed standpipe at 55'. | Plate 13
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DYREGROV & BURGESS

BOREHOLE LOG

"PROJECT

South End Water Pollution Control Centyke

LOGGED/DWN. SDGV CXD. NCB DATE OF INvEST.  8/03/88 lJOBNO. 88528 OLE NO. 12
WATER CONTENT 2 SOIL DESCRIPTION SOIL SAMPLE| ORILL TYPE
g SAN
we-00 w-O  w_-A. oEPTH | 3 | DATUM § . § g |18 Auger
PERCENT % o 4 g1 ¢ ]
0 2 %040 50 & (FT) | 8 | surrace eLevation 762 .59" 8 §§ oTHER TEsTS
v Fi1l -gravel, clay, concrete
! \Claz -mottled brown
; T -highly plastic
, T ) -stiff to firm
— \
\
t = ] - qu=1180psf |
L 0 g p i
f ] ‘ Z U {,~106.9pcf 1
i : N\ pp=3200psf T
6 = Tv=1640psf +
} 7/ L
i ! h "’g,‘;
o S
i 1 [ -1 .
i | i Ao i
3 1 1 1 1, \
f ] 1] 1 [N A -
N R N O - B 30 | b—— qu=2390psf |
ettt ?< : grey Z U z-w=130.5pcf':§
; T v \ pp=3080psf
7 7 N Tv=1570psf T.
1 i = L
] | ! !
! i ; i
i 3 | i \ :
i } 1 i
R ] TS 40 i
i i 1 ! b ,
i 7 i i i U F
i . s \ :
i ! ~
| L~ L
) ,-b = \
i 50 | Glacial Til1 :
; 2h -silty, sandy, gravelly I
- 2 -tan, soft to medium dense :
A 3. -dense at 55' -
o2y 1A -very sandy at 56'
e N ~seepage at 56' -
] ¢ ‘ i
: 60 1+ Notes: S ,
‘ 44| T.Auger refusal at 66' on probable|
' IR bedrock. {
kL 2.Hole open to 48' upon completion
1 ‘
: Plate 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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Logged f Dwn. 1 TH

Test Hole Mo.

Project No.

; : Checked: AQD 1 981754
PROJECT SEWPCC DISINFECTION BUILDING DATE OF INVEST. January 29, 1998
CLIENT: REID CROWTHER & PARTNERS LTD. DRILL: Subterranean 400 mm auger

- -
savpLe| DEPTH | ELEV. S SOIL  DESCRIPTION MOISTURE CONTENT (%)
NO () (o ke
M
0 10 29 36 44 58 [0 70
0.36 23258 0
0.00-7.32 FaL
050 23205 GRANULAR WITH SCME CLAY TO 40
BELOW 4 1S AMIX OF CLAY WITH SOME TOPSCIL
1.00 73158 AMD SLT WATH 1N THE MATRIX
156 23108 Qu-55 P AN
Pp-144 kP
200 230.58 Tv-108 kPa \
W .18.90 KoM
250 25000
BECOMNG SOFTER TOWARDS 258 Qu-28.3 KPa
300 27853 TRACE OF TOPSCH. Pp-107 KPa
Twbl WP
350 279 68 W 1853 Kam
/
456 22 53 /
Quds kPa
450 29828 Pp-115 kPa {
CLAY WITH A MiX OF SOME SILT Tv-78 k2 N
500 w7 GRANULAR, STONES TO 100 mm DIA W17 83 Knd s N
TRACE OF TOPSOIL Y
535 i 1
860 >< i
530 23598 Po-57 %F3
Tv-dg kP2
7321372 CLAY i
740 22508 \ GREY, SOME SILT, STFF '
TRACE TIL INCLUSIONS ( SLT ) !
220 22453 \\ |
250 i
TLL MCLUSIONS BECOMING LARGER AMD MCRE
200 FRECENT WITH DESTH \
BECTMING MED TO FIRM \
350 \ |
moe 10 \“_ i
S
IS \
1106 \ L
1150 \\,
i
1200 \ |
12.50 3 //
1~
1300 \ s
1350 N /
1400 21858 [ 5 .y 113.72-1B.82 THL P e
- Q SILT WITH A MICTURE OF GRANULAR r
14 50 21858 AND ATRACE OF CLAY ]
b1 osort H |
1500 LR R I s
1550 1788 BECOMING DENSE AT 155 f
1536 21553 . B
1350 2858 7L L /
1700 558 END OF TEST HOLE AT 16 82 NDENSE TRL
2

FIGURE 2




Logged/ODwn. . TH Test Hole No. ! Project No.
. Checked: AQD 2 i §81754
o PROJECT: SEWPCC DISINFECTION BUILDING DATE OF INVEST. January 29, 1988
i CLIENT: REID CROWTHER & PARTNERS LTD. DRILL: Subterranean 400 mm auger
P savpie| DEPTH | ELEV. s SOIL  DESCRIPTION MOISTURE CONTENT (%)
7 NG| (m) (m) 1
M
0 10 20 30 40 50 89 10 i
0.00 73181 0
0.00-280FLL
030 231 41 CLAY WITH A MBCTURE GF SHLT, SCME
GRANULAR, SOME TOPSOL
100 23631
t50 220 41 4
¢ 200 22931
250 779 41
/ A
300 22681 280-13.11 CLAY Qw53 KPa N
\ BROVWN, STIFF, SOME SLT Pp-173 kP2
350 235 41 I TRACE CF SULPHATES (+) Tv-23 kPa
\ : W-15.88 Kam
490 22781 :
. f
450 774 \
TILL INCLUSIONS , SILT, BECOMING LARGER .
560 22631 VWITH DEPTH AN MORE FREGUENT s ;
STIFF TO FIRM ]
§50 23641
.00 prcA \ j
{
650 225 41 TRANSITION TO GREY CLAY x
TILL INCLUSIONS |
720 243 FiRM | |
K |
750 2434 \
808 238
850 za4t \ |
b
i 8.0 2229 \
355 4 \ CLAY BECOMING FifM TO MED 3
1960 A 10 \\
- 1658 ma \
1100 273 \
1150 2254 \ \
\
12.00 2133 \ Vi
12.50 21533
»""‘
13.00 21931 Lt
.\., 1821183 T : ]
1389 8414 SILTY, SOME GRAMULAR, SOME STOMES
L SOFT, TRACE OF CLAY
14.00 217.9% $ e b
ol
14,50 217 41 N } ,,,,,,
1580 2188 v@ 15
+| BECCMING MORE DENSE WITH DEPTH
15.50 21841 /
16.06 21531 14®
15.50 21543 END OF TEST HOLS AT 1531 IN DENSE TILL
1766 43
g )
FIGURE 3




NOTE: WATER AT 7.5 BELOW SURFACE AFTER 20 MINUTES

» togged/ Own.: TH Tast Hele No. Project No.
L A T 1 Checked: AOD 3 881754
PROJECT: SEWPCC DISINFECTION BUILDING DATE OF INVEST. January 28, 1998
CLIENT: REID CROWTHER & PARTNERS LTD. DRILL: Subterranean 400 mm auger
senPLg) DEPTH | ELEV. S SOIL  DESCRIPTION MOISTURE COMTENT (%)
NO. {m} [ Y
M
¢ ) piv i) £ 60 (3] 70
000 23269 0
94 <710.00-0.25 TOPSOIL
0.50 23158 \ 0.25-1.22CLAY
\ BLACK TO BROWN, SOME S1LT, FROZE
1.8C 23108 s
1.22-1.45 SLY ‘\
130 20se LT Tar, DasP TO WET, SLOUGHING
N\ 145-13.11 SLaY
200 2008 \ BROWN STIFF, SCME SILT \
TRACE OF SULFHATES
250 7959 \
e 7858
350 1938 \ b
400 22808 \ LAYERING OF GREY AND BROWN CLAY
STIFF, SOME SILT
450 22759 \
5 2708 H /L i
550 B | Qu-254 Fa /
Fp-183 kPa
510 228 3 TwT3 kP2
\ W17 26 KoM
830 225 55 H
i
780 29559 : .
TRANSITION TO GREY CLAY \ I
750 20458 TRACE { + ] TLL INCLUSIONS, HIGH PLASTIC | H
8.0 72400 \ \‘
Qu-58 kP2 \
850 22138 Pr-124 k3 \
Tv-B5 kP i
800 23309 W -18.48 Kromt ;
950 1239 }
|
10.00 22263 \ 10 I‘ .
1650 I \ :
1100 22108 \ t
1150 2038 )
1200 22058 '\ l
|t
1230 21958 //
L]
1300 21338
\ 13.11.18.75 TLL |
1350 RN N1 ST WITH SOME GRAMULAR AND SAND
S ] SLTFIRMAT 13.2 AND BECAME SOFT8ELOW
1400 21808 | NO SAMPLING BELOW 13.1 DUE TO SLOUGHING
o | AUGERWAS SCREVED TO REFUSAL AT 18.75
14 57 21758 “~ s BELOW GROUND SURFACE
15.00 wrgs | [ | 15
J
1550 21658 5 [ o
a3
1800 578 N J
16.50 ansse |,
-
1750 2558 | T |
1750 1488 14 o
1860 2:408{ ~ <
p~3
18.50 p2kE - B
1800 213158
END OF TEST HOLE AT 13 75 IN DENSE TO VERY DENSE TILL
Frit]

FIGURE 4
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GEOTECHNICAL ENGINEERING REPORT

SOUTH END WATER POLLUTION CONTROL CENTRE
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MACLAREN ENGINEERS INC.
On Behalf of

THE CITY OF WINNIPEG
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1.0 INTRODUCTION

This report Summarizes the resultg of a geotechnical investigation
undertaken by Dyregrov and Burgess for the proposed expansion of the South
End Water Pollution Control Centre. The work was done at the request of
Wardrop Engineering Inc. and MacLaren Engineers Inc. as authorized ip their

letter of January 13, 1988. The work was done ip accordance with our

proposal of January 6, 1988,

2.0 DESCRIPTION OF THE FIELDWORK

auger refusal. - The soil profile was eXamined, classified on 2 continuous

basis ag drilling pProgressed and sampled a8t regular depth intervals.
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3.0 THE SOIL PROFILE

A thick deposit of highly plastic Agassiz clay is the predominan
componeqt of the soil profile and extends from about the grouhd surface to
depths varying from 42 té 50 feet. The average thickness is 45 feet. The
clay is common to the Winnipeg area and can be described as firm to stiff
in terms of its relative consistency. Moisture contents are typically
within the range of 40 to 60 percent and are relatively uniform with depth.
Moisture depletion appears to be restricted to about the upper 10 feet of
the soil profile. Plastic and liquid limits for the clays are typically 30
and 100 percent, respectively, and liquidity indices at this location are
estimated to be in the rénge of 0.3 to 0.4. It should be noted that
specific tests were not undertaken for the determination of the above index
properties.

Undrained shear strengths were determined from unconfined compression,
pocket penetrometer and Torvane tests in the laboratory. The results are
shown in Plate 15. The lower strengths from unconfined compression tests

within about the upper 12 feet of the profile are probably related to

fissuring that has accompanied periodic moisture depletion within these
depths.

The clays are underlain by glacial silt till which is a mixture of
sand, gravel and boulder sized materials within a predominantly silt
matrix. The relative density of thé till has been evaluated on the basis
of its ﬁoisture content and a visual examination of the auger‘cuttings.

The depths at which the till can be described as loose, medium dense, dense

and very dense are noted on the logs. Penetration tests for density

evaluation in the till are not representative, because of boulders, for
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which reason thege were not done,

from about 713 to 720.
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10 feet of the soil profile, a nearly hydrostatic condition wig

clays and a subartesian condition within the underlying glacialfi
bedrock. ‘Groundwater conditions within the upper silt deposits are
to vary over short horizontal distances, to the extent that the (e,
amount to pervious strata that vary in thickness and are not cont
across the site. Piezometric pressures within the glacial till ori
in the underlying bedrock, which is the carbonate aquifer that is comm s
Winnipeg, and these are the most relevant to the construction of relati foa
deep or large excavations. Standpipe piezometers were sealed in gla pee
till at depths of 47, 45 and 55 feet from grade at borings 1, 6 an
respectively. These were installed to ‘determine the elevation of ﬁa
Plezometric surface of the till and bedrock. The water table within pel
plezometers at borings l, 6 and 1l was at elevations 732.7, 756.1 and 73; En
respectively on March 16, 1988, some two weeks after drilling.
piezometric elevations of 732.7 and 732.8 are considered representative oTe
the head in the till and bedrock. The piezometer at borehole 6 is no el

{
completely sealed and is considered to be recording the water table withi: °

ct
the upper silt deposits which is probably high, temporarily, because of ¢

flooding of the area that occurred this winter (water main break). “

5.0 DISCUSSION AND RECOMMENDATIONS

5.1 Foundations

Conditions are best suited to the use of prestressed, precast concrete
piles that are driven to refusal. We understand that this has been the
primary type of foundation system for the existing plant. The variable

condition of the glacial till and the potential for problems related to
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the water seepage and bell instability are factorg that render the site
and unsuitable for the Wwidespread yge of high Capacity caissgong and thisg
.1y foundation type is not Tecommended, Precast Concrete pileg can be assigned
;ts capacities of 60, 85 ang 110 toms for 12, 14 apg 16 inch diameter sizes
Sus respectively. The Piles must bpe driven with a diesel hammer rateq at
it 30,000 foot-pounds Or more. Link Belt 520 and Delmag D22 hammers are used
‘o routinely within Winnipeg apg

these are rated gat 30,000 and 39,000

foot-pounds respectively, Practical refusal cap be defined as final

to minimjize heave apng

All piles in 8Toups must bpe
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This variation is likely to be consistent with the variation in the
to practical refusal that may occur during pile driving.

Lightly loaded structures can be supported on cast-in-place co
friction piles and these can be designed on the basis of an allowable
friction of 400 psf. This value is applicable to piles in compressior
tension. The top 5 and 10 feet of pile shaft should be ignored
interior and exterior piles respectively. A minimum pile diameter of
inches should be specified. Piles subject to frost action or uplift shou
contain full depth reinforcing and a minimum length of 20 feet should
specified in these cases, regardless of design loads. Temporary casi
should be used on an as-required basis, to prevent caving and seepage int
the pile borings. Casing was not required at the time of the test drilli
but this condition may not apply at the time of construction. A mixture
friction piles and precast concrete piles is not recommended for th
support of important structures, not do we recommend the use of groups O
friction piles for large loads.

5.2 Excavations

o
Excavations will be required for the proposed primary clarifiers, ¢
aeration tanks and secondary clarifiers. These are expected to not exceed C

depths of about 20 feet at the primary clarifiers and aeration tanks and 25
feet at the secondary clarifiers. The piezometric surface within the
glacial till and bedrock is nominally 30 feet below average grade at the
site and4this determines that the factor of safety against bottom heave 1is
at least 2.5 for a 25 foot excavation. An allowance for a ten foot
increase in the head in the till reduces the safety factor to about 2.0 and

this also is satisfactory.
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th For the most part,

it is expected that the excavations can be open

Cut. An average undrained shear strength of about 920 psf is required for

ite a safety factor of 2.0 against slope instability for the case of a 25 foot
¢in cut with 2:1 side slopes, on the basis of a total stress analysis. This 1is
or 2 minimum safety factor for this conditlon and we recommend that cut slopes
for not be steeper thanm 2:1 (H:V) for excavations that are 20 feet deep or

16 greater. Sloughing and seepage from the upper silt strata may occur,
»uld depending on environmental conditions at the time of construction.
L be Sloughing of the silt should be expected during wet periods but it should
sing

be of a localized nature and of 1little significance to construction,

Seepage from the clays will be insignificant. Particular care should be

- paid to excavation slopes where the new excavations will encroach upon or

~expose the existing structures. The transition in slopes in these areas

muSt ensure that instability is prevented. Significant slides could

- The shoring can be designed on

basis of the earth pressure distribution shown in Plate 1l6.

Bracing or a combination of sloped and shored cuts is

Céssary for cuts in excess of 13 feet.

Basement, tank and rigid retaining walls should be designed to resist

th pressures equal to full hydrostatic pressure (equivalent fluid

sity of 62.4 pcf).  This applies to walls that are drained. Where

Dage is not provided, the equivalent fluig density should be increased
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to 93 pcf. The water table for undrained walls and for buoyancy/upli
calculations should be assumed to be at the ground surface. An allowa
for surface l1ive load should be included if significant load is appl
within a distance from the wall equal to the height of the wall.
lateral pressure due to live load should be presumed equal to 50 percent
the vertical pressure due to the live load.

The clarifiers and aeration tanks should have structurally supportéﬁ
floors and these should be isolated from the underlying subgrade by a
inch void. We presume that these structures are not provided wiﬁ
underdrainage and that water can collect below them. This is conducive td
swelling and a generous allowance for this is recommended. A smaller void
can be used if it can be justified on the basis of experience with th
existing clarifiers and aeration tanks.

The on-site clays are suitable for backfill purposes. The backfill
should be free of topsoil and organic materials. The silt soils can be
used as backfill provided they are mixed with the clays. The backfill
should be compacted in thin lifts to at least 95 percent of Standard
Proctor maximum dry density at moisture contents that are within 2 percent

of optimum.

All concrete in contact with the soils at this location should be made

with sulphate resistant cement.

5.4 Figld Inspection

The potential for problems related to ground heave are significant for
this project, assuming that a large number of piles will be driven within
relatively confined areas. In addition, the piling is likely to penetrate

‘most of the till deposit. These factors are conducive to heave and it ma3¥
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be necessary to prebore to greater depths than usual or to adopt other

w

measures to counter this problem if it develops. Conditions at this

d location are amenable to the use of pile capacities that are higher than
e historical values and we have recommended the use of allowable loads that
£ exceed the historical by about 20 percent. It is essential that the

interpretation of practical refusal during pile driving be comsistent with
d good engineering practice and it is important that extra attention be paid
L2 to this aspect of the work. Primarily for these reasons we would suggest
th that the requirement for inspection by geotechnical personnel 1is
to

pronounced. We recommend that the pile driving be done under the full time

inspection of the geotechnical consultant.

Respectfully submitted,

DYREGROV & BURGESS

Per: QZ/Z/?}///?

N.C. Burgess, P.Eng.




0.75 H

Ph = 0.4y H

Where: Ph = Lateral earth pressure on shoring (psf)
Y = 5011 unit weight (110 pcf)
H = Wall height (ft.)

Note: Add surface load surcharge where applicable
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PROJECT

South End Water Pollution Control Centre

JOWN. SDG f cxo. NCB OATE OF INVEST.  8/(03/88 l.)oa NO. 88528 HOLE NG, 17
?S%\ :;,WATER CONTENT g SOIL  DESCAIPTION SOIL_SAMALE[  ORiLL Type
w.0 w-O W -A L DEPTH g OATUM g 18" Auger
PERCENT % g i
0 % @ s e (FT) | @ | sureace eLevarion 762.59" ¥| omem tests
L v Fi11 -gravel, clay, concrete lt
\Ciax -mottled brown i
T -highly plastic k
\ -stiff to firm F
i
T
! u=1180psf
! q psf |
0 V,~106.9pct F
: \ pp=3200psf L
1 Tv=1640psf L
! i
\. F
7
20 i
\ 5
F
|
|
2
i -
T e i
it \ W P
T pp=3080ps f
C = Tv=1570ps f
—
§
{
, \ j
o -40 I
1 3 1
| i\
— N\
, N\
| H
50 f1]6lacial Til1 -
ey -silty, sandy, gravelly I
- -tan, soft to medium dense -
el -dense_at 55! i
T -very sandy at 56 B
! 1 -seepage at 56°' H
I ) I
f 60 1 Notes : |
, {1 1.Auger refusal at 66' on probable -
1Al bedrock. I
1] 2.Hole open to 48 upon completion 1
J ‘ 13
Plate 14
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' BOREHOLE LOG
s PROJECT
DYREGROV & BURGES South End Water Pollution Contro)
oagebowx.  SDG  |cxo.  NCB OATE OF INVEST.  8/()3/88 [sosna. 88528
WATER CONTENT 2 SOIL  DESCRIPTION sor SA@E
wo-0O Ww-O  W_-A. DEPTH § OATUM § : ﬁg
PEACENT % < 2
w 22 3 @ 0 & (FT) | @ | sumeace eLevation 762 .81 g §§
} U B~ Topsoil -black /7
1 \\\ Clay -mottled brown
4 -highly plastic
‘ : > { -stiff to firm
T 3 -gypsum inclusions
T N\
1 {
i I 5 10
| | N
] ! ‘ \
i i ;
{ { f"\
] 1 %
z
: , N\
i
! r.
5% 20
; , /]
{
| { \
i LY
! [ !
i [ { K
e I |
i i
: i t ! 30 \
I i | { |
i i i |
| ] | I
{ t ;\ \
{ i
[ ! { AN Z u
I | f ] N {
[ { : ! ](:L\
i i ! |
TR 40 \
c | i '
N Notes : (
_ ] [ 4 Water le
: 1 /:/‘J \ at 30"
7 . .  po S grade 0
i 1 :/‘ { { S & W e i ] 0 March 16/
{ i { ! )
TR 2 50 [ Glacial Ti11
7 , I -silty, sandy, gravelly
, [ i & -tan, saturated, soft
- { T -seepage at 52°'
4 , A -bouldery at 54
I i | ‘A -dense from 54 to 56'
1 | 'I ] | 4+
! : ] | 60 |13| Notes:
q’;.. 1.Auger refusal at 64' on probable
/] bedrock.
Z.Hole open to 457 upon completion
‘ ——T of drilling.
= T 3.Ptacel sealed standpipe at 55'.




BOREHOLE LOG

PROJECT
South End Water Pollution Control Centre

SDG [exo.  neg OATE OF INVEST.  g/(13/8g |soswa.  ggsog HOLENO. ()

YyaTER CONTENT 2 SOIL DESCRIPTION SOIL SAMPLE| ORiLL Tvee
w-O  w_ -AL DEPTH 2 OATUM g ﬁg 18" Auger
PERCENT % 2 g E E i
x40 0 80 (FT) | @ -';URFAC8 ELEVATION 7672 .94 v ¥ OTHER TESTS
0 Fill -gravel, some clay

Silt -tan, moist

Clay -mottled brown

D
F\4

i
n
F
+
"

- -highly plastic

< -stiff to firm
>4 !
S0 N
T -
T “\\ qu=2595psf 1
= ' ZU (,108.7pcf [
pp=3500psf [
iy 20 \ Tv=1650psf 7;
4 M
/ -
/ ™
A \ T
; i
17 .
{ L | ] H
IZN ] ] N o -
30 |\ _
:T; _ _ _grey |
T z
| ¥ N
— =2750psf |
— qu ps |
T N\ /N v,~108.9pcf |
AY B
: E | pp=2240p;f -
1 = 1
S 40 \\\ Tv=950ps i
[ N
[l | s
! | 1
[ \ :
J4lGlacial Till i
; . -silty, sandy, gravelly :
50 b -tan, saturated, soft 1
; Rt -seepage at 52' .
, X -dense from 55 to 58 -
[ "; -medium dense below 58 i
\‘ |

agNotes:

{1.Auger refusal at 66.5' on

4 probable bedrock.

60 |j4i|2.Water at 39' from grade upon
completion of drilling.
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ODYREGROV & BURGESS

BOREHOLE Log

PROJECT

South End Water Pollution Contr
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F1ll -ctay, si1lt, trace gravel

AN

\Clay -biack 7
Clay -silty

-hrown

}d

2ilt -tan, moist ]
Clay -mottled brown

-highly plastic

-stiff to firm ZZ

rrrrrrrinri

L _ _— grey

{Glacial Till

J{Notes:
J1.Auger refusal at 64.5' in broken

-sitly, sandy, gravelly
-tan, clayey to 48'
-saturated, soft, cobbly
-slight seepage at 54°'
-bouldery below 56'
dense from 56 to 58'
-medium dense below 58'

bedrock.
2.Water level at 43 and hole open
to 44' upon completion.




YREGROV & BURGESS

BOREHOLE LOG

PROJECT

South End Water Pollution Control Centre

ey <ne icxc. o DATE OF INVEST. oo | so8 na. RRE9R HOLENO. o ;
ATER CONTENT 2 SOIL  DESCRIPTION SOL _SAMPLE| ORILL Tyre |
w-O w_-A L DEFTH g DATUM § ég 18" Auger !
PERCENT % . g g E‘i 1
w @ s e (FT) |8 |surrace eLevation 764.81 t¥| otHEm TESTS
0 >x< Fill -clay, trace gravel ' [
Clay -mottled brown |
-highly plastic 1
-stiff to firm i
10 \\\ 4
20 qu=2795psf 1
\\ ZZ[J ¥, =110.0pcf T]
pp=4265pst T
Tv>2000psf &
\“”"’ grey I
30 i
i1
.
40 qu=2500ps i
ZZ U xw-103.8pcf i
pp=2025psf H
. Tv=1050psf |
ilelacial Til1 i
50 .% -silty, sandy, gravelly |
4 -tan, soft to medium dense -
ﬁ« -cobbly -
\lé -dense at 54' !
N -very sandy below 55' 3
11 -bouldery at 56 i
13 -slight seepage at 57 g
60 4l INotes: I
A1.Auger refusal at 68' on bedrock. 1
|12.S1ight seepage. No measurable 1
FL' amount of water. i
5 Dlata 10
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PROJECT

South End Water Pollution Cop;

oGaeDowx. < KO ypp OATEOF INVEST 1 /n3/pp  |s08Ma oo o
WATEAR CONTEN SOIL DESCRIPTION )
T 3 sor n
wo -0 w-0O w - DEPTH § DATUM g é
PERCENT % g § % g
10 20 30 40 s0 (FT)i @ SURFACE ELEVATION 762 o0 " 8 v
0 jy(Fil] -clay, some gravel, cobbly
) \Clay -black S
. — L \CTay ci’if_\]/’ brown /
; i ] \\\ Sitt—tarymeist /"
- { N {
) ' NI Clay -mottled brown
j 1 »L -highly plastic
i i % 10 -stiff to firm
1 ] | .
] ] i ' ,
[ [ i . i \
f [ i |
i T { Z
Ji
{ ,{ \
g > 20
‘.
\
BS \
{ i~
| i /
] i 1
{ ' { [ | ] L - —
» T i i T4 1 | grey
» N A 30 \\\
: { | [ |
i i i T
i { | [
I ! =
i | N
i | | { i
i 1 [ [ \\\
: 1 | | i
1 & l 1
[ 1 : 40
| | i ! d
| H 4 1
| ol |
] ! \
el f [ J{Glacial TiT1
, 1 Al -silty, sandy, gravelly
AN | ] RS -tan, soft to medium dense
; ™ [ 50 ]_‘ -bouldery
i ‘.i -very sandy at 53'
2 { 1F -dense at 53'
L~ ! l:- -seepage at 53'
: "5 -medium dense below 54'
| ]
! { 1 IRE
i i i .F,Notes:
: % —— K| [T.Auger refusal at 66' on possible
T —60 [p|{ bedrock.
tll2.Water level at 40' from grade
JN upon cogpletion of drilling.
T él.
i { {
‘ { 1
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BOREHOLE LOG

PRQJECT

South End Water Pollution Control Centre

Ntre
; oo s [y CATEOF NVEST. _ 1/ni/RR O8N0, oorog HOLE NQ.
L Tyeg  WATER CONTENT 3 SQIL DESCRIPTION SOIL SAMPLE] ORILL Tvpg
4 ’D w-0O W - AL DEFTH g CATUM § é g 18" Auger
Auger ¢ PEACENT % £ g E E
0 30 40 50 80 (F‘T) @ | SURFACE ELEVATION 76? ﬂﬁ 1 ¢ g OTHER TESTS
; 0 Fill -clay, some gravel 7
: ]
[ \ Clay -mottled brown P
& -highly plastic ‘p
T T -stiff to firm [’
— | X \ r
' =
l T I t\ 10 b
i [ H
7 i =
EEam \ ;
{ AN H
i =
; : y
A \ L‘
s
2 20 T
“ \ -~d
L= qu=3500psf [
},‘ T T grey Z U V,112.8pcf i
n pp=3640pst .
C’? L1 ! 30 Tv=1870psf [
I 2
i \ H
i K H
! 2h _ .
—— _— qu=1700psf i
— - é U (,=103.4pcf 7
; ]
2 v \ pp=2300psf H
g Tv=1240psf  []
_'1' -
t { 14 g
: ! Lﬁf' Glacial Till 1
{ -silty, sandy , gravelly H
4 -tan, soft i
K1 -wet to saturated ]
- -medium dense at 51 . tH
50 [ dense and bouldery at 52' g—o%ﬁ-_fj{gaﬁggt 3,’
A'_ -slight seepage ‘upon drilling séa]ed stand-t
4 to 54! : -
Ly : ' pipe at 45'. |
I -medium dense below 55 4 Water 1eve1[f
, ' at 6' from H
ap grade on Marck
18 16/88. i
60 Af‘ 1
‘j> ':
Notes: i
I.Auger refusal at 63'. 1
2.Water level at 50' from grade
Lo abdiailling _P_]ate 8
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BOREHOLE LOG
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South End WAter Pollution Contro)

OYREGROV & BURGESS

YGGED/OWN. SDG |C%o  NCB OATE OF INVEST.  1/()3/88 [vosno.  gg5og "OLL
WATER CONTENT g SOIL DESCRIPTION SOIL SAMPLE ;
wo - w-0O w oA CEPTH § OATUM § é g 18.,'
PERCENT % o g E Ei
19 20 30 4@ 50 & (FT) 3 | suarace eevation 763,35 t¥| om
0 Fill -clay
-trace gravel

-organic clay

R0
(XX

Silt -tan, moist, trace sand /7

Mt

py
4
=

% 10 ///Clax -mottled brown
- -highly plastic
Y -stiff to firm
= -
i Y~ / U qU‘
j ZZ L
: / oo~
K 20 v
W/
1
T ——~ grey

pp=2100psf
Tv=1200psf

foy)

Par® il
v

SN N NN

Glacial Till
-silty, sandy gravelly
-tan, soft to medium dense
-dense at 52' ——
er nse and bouldery.at 53
-slight seepage at 56'
-medium dense below 57'

14| Notes:

1hl 1.Auger refusal at 63.5'.
| 2. Water level at 42" upon completjoy
. of drilling.

! ! f pPlate




BOREHOLE LOG

PROJECT

REGROV & BURGESS South End Water Pollution Control Centre

Ntre
o wh. SDG [exo. NCB DATE OF INVEST. 1/03/88 [Jo8no. ggoog HOLE NO. 4
e ATER CONTENT g SOIL DESCRIPTION SOIL SAMPLE ORILL Type
O w-O w(-A. DEPTH g DATUM g gg 18" Auger
Auger PERCENT % % g 3 E i
0 W «w 0 e (FT) | = {sureace eLevation 764 18" t ¥| OTHER TESTS
i 0 _F1ll -clay, trace gravel
‘ "\C1ay -BTack Va
Clay -s11ty, brown I
i1t -tan, clayey, moist 7
\ Clay -mottled brown

-highly plastic

T o \ -stiff to firm
NP 10
L

U 7,5109.9pcf
— T —grey pp=3750ps f

Tv=1640psf

(DA

D117

37

\
; 3 \
N\

>

pg - \ Z qu=2865ps f

()
\ =
] 0 qu=2080psf
L N\ N ?,,~101.0pcf
i pp=2050psf
; 4-4{3 \ Tv=1120psf
!
‘ W'l{Glacial Ti11
i -silty, sandy, gravelly
—0 ‘A. -tan, medium dense
‘14 -6" thick clay seams to 49'
K -dense totyery dense at
AL -bouldery below
A -slight seepage upon drilling
l ‘4 to 53*
| A«‘
60 |41
Notes:

1.Auger refusal at 62.5'
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Water level at 44' from grade in
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DYREGROV & BURGESS

oaceoown.  SDG |cxo.  NCB OATE OF nvesT. 29/02/88  |JoBmao. 88528
WATER CONTENT 2 SOIL DESCRIPTION SOl SameLg]
wo -(] w-0O w AL DEPTH § OATUM z é g
PERCENT % g 'g E E RS
W 20 W @ s & (FT) | S | sureace eLevanion 763.27" tg
0 PSiIlopsoil Ju
Clay -silty, brown
: Silt -tan
i -moist, firm
] = \\\C1ax -mottled brown .
T 1P 10 -highly plastic U
LT : L -stiff to firm ZZ r
{ | 18 i
| 2 N\
i 1 T
(
, \
} m — — — grey
e ' 4 \
- } N | / : } };
i | A 30
| N 1
f T (4 Z U aw=HO~.5~pc o
a 1 : ;
| i T3 \\\ pp=2200psf 79
: A=Y Tv=1320psf (@1 :
i { { | \
[ |
1 ! | | \
] | | { A
| { { = 40 3
i | I A \ gl
| i | | | -
s : 1 -~ il
i A:f] Glacial Till , et
-silty, sandy, gravelly i
+ 15 -tan, soft : $
il S -dense to very dense at 52' £ 1
- Es -bouldery below 54'
~3 00T _medium dense below 56" -
7 ’ 1 i
| 143 Lyl
L1}| Notes: 47
- 14 1.Auger refusal at 63'. is
} LN 2.Water Tlevel at 47' from grade in ‘
7 ] about 5 minutes.
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South End Water Pollution C

LOGGEDOWN. fexo. s DATE OF INVEST. 2a/n0/aa | 408N agton
WATER CONTENT SOIL DESCRIFTION so
wo - w-0O w oA DEFPTH OATUM §
PERCENT % il E
0 20 X« 0 & (FT) SURFACE eLEVATION /62.17" g
0 Fill -clay, trace gravel -
(lay -black . g
Clay -silty, brown
\Silt -tan., moist /]

Clay -mottled brown
-highly plastic
-stiff to firm
-gypsum inclusions to 17

Ao o
3

D
7 - NP son svmeod

20

3

" grey

i

DO LLELEE

, 30

qu=855psf

Y IR} O Y N U RN U U N DU OO U U U R RN N

|
|
T
: 1 ~
' ¢ N =
! T , \ i (,102.20cf
? : ; ; —- pp=1750psf
Tv=890psf
;( &40
i L-t+— {
{P"" ’ ;
‘ 1 : T
P i M1l Glacial Till .
—- b 1 -silty, sandy, gravelly
~ oEN -tan, medium dense to soft
SO ST T T -wet to saturated
! ! 50 f.t -cobbly and/or bouldery
- : g -dense to very dense at 51
il { RG -slight seepage at 56'
E; ! :;% -medium dense below 56'
‘ i Tk
T J
T 4R
= * &
i . 60 Notes:
1.Auger refusal at 59°'.
2.1nstalled sealed standpipe at 47'|.
Bottom 3' of standpipe slotted. —
3.Water level at 29.5' from grade
-——_—-—/
; on March 16/88. Plate 3
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