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City of Weyburn
P.O. Box 370
WEYBURN, Saskatchewan
S4H 2K6

ATTENTION: MR. RENÉ RICHARD, P. ENG., DIRECTOR OF ENGINEERING

Dear Sir:

SUBJECT: GEOTECHNICAL INVESTIGATION
PROPOSED EXTENTION OF
ASSINIBOIA PARK RESIDENTIAL SUBDIVISION
WEBYURN, SASKATCHEWAN

1.0 INTRODUCTION

This report presents the results of a site specific subsurface soils investigation and

geotechnical analysis carried out at the site of the above captioned proposed subdivision

development located in the City of Weybum, Saskatchewan. It is understood that the

proposed Assiniboia Park extension includes an additional 57 residential lots and associated

subdivision infrastructure.

.1 To define the subsurface soil stratigraphy and engineering properties of the

foundation soils;
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.2 To provide foundation design recommendations for the proposed residential

buildings;

.3 To comment on possible excavation and construction problems related to foundation

construction, with particular reference to groundwater conditions;

.4 To provide recommendations with regard to the type of cement to use for concrete in

contact with native soils;

.5 To provide recommendations for floor slab design and construction;

.6 To provide recommendations on pertinent geotechnical issues identified during the

subsurface investigation.

Authorization to proceed with this work was received in your email dated January 25, 2011.

2.0 DESCRIPTION OF SITE

The study area shown in Figure 1 is located in the City of Weyburn, Saskatchewan. The

proposed Assiniboia Park subdivision extension is located at the north side of 5thi Avenue

N.E. and west of 16t1 Street. The site has recently been graded and serviced for residential

lots. The topography is now relatively flat. Ground surface elevations vary up to 1.2 metres

between the test hole locations.

3.0 FIELD AND LABORATORY INVESTIGATION

The subsurface conditions were investigated by drilling 14 test holes at the locations shown

on Drawing No. GE-0603-1. The test holes were drilled on February 7 and 8, 2011, using a

truck-mounted, Brat 22 digger equipped with a 150 mm diameter continuous flight auger.

The test holes were drilled to a depth of 6.1 metres below existing ground surface.

Representative disturbed auger samples and undisturbed Shelby tube soil samples were

recovered from the test borings at selected intervals and were taken to our laboratory for

analysis. Each soil sample was visually examined to determine its textural classification and

GROUND ENGINEERING CONSULTANTS LTD.
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STUDY AREA
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natural moisture content tests were performed on each soil sample. In addition, Atterberg

Limits, sulphate content, unconfined compressive strength and dry density tests were

performed on selected soil samples. Estimates of the undrained shear strength were made

using both a pocket penetrometer and a laboratory vane shear apparatus. Details of the soil

profile, samples taken, laboratory test results and stratigraphic interpretations of the subsoils

are presented on Drawing Nos. GE-0603-5 to -20, inclusive.

The ground surface elevations at the test hole locations were estimated from topographic

survey plans prepared by Stantec Consulting Ltd.

4.0 GEOTECHNICAL ANALYSIS

4.1 Stratigraphy

The drilling information indicates that the majority of the site is overlain by fill materials

which extend to depths of 0.45 to 1.2 metres below existing ground surface. Fill was

encountered in Test Holes 201, 202, 205, 206, 207, 208, 209, 212, 213 and 214. The fill

consists of silty clay with trace amounts of sand. In Test Hole 212 the fill consists

predominantly of topsoil (strippings). The fill in Test Hole 206 is underlain by a 6 inch

thick layer of topsoil.

The surficial fill and/or topsoil is underlain by a stratified drift unit which extends to depths

ranging from 1.8 to 4.9 metres below existing ground surface. The drift unit is comprised of

interbedded clay, silt and sand layers. The drift sediments generally become coarser with

depth.

The stratified drift unit is underlain by a till stratigraphic unit which extends to depths

ranging from 3.8 to 5.8 metres below existing grade. The till is a heterogeneous mixture of

clay, silt, sand and gravel with occasional sand lenses and cobblestones.

The till stratigraphic unit is underlain by the Pierre Shale Formation (shale bedrock) which

extends to the maximum depth penetrated in the test holes (6.1 metres). The shale consists

of non-calcareous, highly plastic clay of marine origin which contains interbedded silt and

bentonitic layers.

GROUND ENGINEERJNG CONSULTANTS LTD.
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4.2 Groundwater

The drilling information indicates that there is a shallow water table at this site. Standpipe

piezometers were installed in Test Holes 201, 203, 208, 210, 212 and 214, to monitor the

long term groundwater levels. Water levels in the piezometers were measured by our

technologist on February 7 and 8,2011 and again on March 21, 2011, as shown in Table 1,

below:

TABLE 1

PIEZOMETRIC SURFACE MEASUREMENTS

During periods of heavy rainfall or spring runoff the water table could be higher.

5.0 DISCUSSION

5.1 Fifi Material

The fill material encountered consists predominantly of silty clay. It is understood that the

fill was placed during rough grading in 2009. The fill is medium to highly plastic with a

Liquid Limit ranging from 41 to 58 percent and a Plasticity Index ranging from 30 to 42

percent.

DEPTH TO BASE GROUNDWATER PIEZOMETRICSTANDPIPE
DATE OF WELL FROM LEVEL BELOW SURFACEPIEZOMETER

MEASURED GROUND SURFACE GRADE ELEVATIONNO.
(m) (m) (m)

February 7, 2011 Dry -

TH2O1 February8,2011 4.3 4.1 570.5
March2l,2011 2.6 572.0
February 7, 2011 4.7 570.7

TH 203 February 8, 2011 4.9 3.0 572.4
March2l,2011 2.6 572.8
February 7, 201 1 2.0 572.9

TH 208 February 8, 2011 3.6 2.0 572.9
March2l,2011 2.3 572.6
February7,2011 Dry -

TH21O February8,2011 5.2 2.1 572.3
March2l,2011 2.3 572.1
February 8, 2011

4.6
Dry -

TH 212
March2l,2011 3.3 570.9
February 8, 2011 Dry -

4.6TH 214
March2l,2011 Dry -

GROUND ENGINEERING CONSULTANTS LTD.
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5.2 Stratified Drift Unit

The surficial stratified drift unit consists predominantly of interbedded layers of silty clay

and clayey silt which are stiff to soft in consistency depending on moisture content.

Undrained shear strengths in the drift unit range from 20 to 100 kPa based on unconfined

compression tests. The surficial clay layers are generally medium plastic with a Liquid

Limit ranging from 33 to 43 percent and a Plasticity Index ranging from 15 to 30 percent.

The dry density of the clay ranges from 1.40 to 1.62 tonnes per cubic metre, depending on

silt content.

5.3 Tifi Stratbraphic Unit

The till is medium plastic with an average Liquid Limit of 41 percent and an average

Plasticity Index of 28 percent. The till is stiff to hard in consistency with undrained shear

strengths ranging from 80 to 220 kPa based on unconfined compression tests. The till has a

dry density in the order of 1.82 tonnes per cubic metre. The term till on the borehole logs

indicates that the material originates from geological processes associated with glaciation.

These processes produce a material that is heterogeneous in composition and as such, the till

may contain pockets and/or seams of material such as sand, gravel, silt or clay. A wet sand

lens was encountered in Test Hole 206 at depths of 4.0 to 4.3 metres below grade.

Cobblestones were encountered in Test Holes 201, 204, 209 and 214.

5.4 Bearpaw Shale Formation

The shale bedrock is very stiff to hard in consistency. The variable composition of the shale

results in a wide variation of engineering properties. The dry density of the shale ranges

from 1.53 to 1.61 tonnes per cubic metre. Atterberg Limits test results indicate that the shale

has an average Liquid Limit 76 percent and an average Plasticity Index of 55 percent.

6.0 FOUNDATION CONSIDERATIONS

It is anticipated that foundation loads from the proposed residential buildings will be

relatively light, however, the surficial soils generally consist of stratified drift (clay and silt)

which are very moist to wet and weak foundation soils. In the south portion of the site (Test

GROUND ENGINEERG CONSULTANTS LTD.
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Holes 201, 213 and 214) the till unit was encountered at a depth of 1.8 metres. Shallow

footing foundations may be constructed within the till unit in these areas of the site (south

end). Bored concrete piles are recommended in the remainder of the site to transfer building

loads through the weak surficial soils and into the underlying till and shale units. Our

specific recommendations for construction of these types of foundation system are presented

below:

6.1 Bored Concrete Piles

.1 The relatively light column loads for the residential buildings may be supported by

straight shaft piles designed to develop load carrying capacity on the basis of side

friction only. An average allowable skin friction value of 12.0 kPa (250 psf) based

on the contact area between the pile surface and the surrounding undisturbed soil

may be used in the drift unit below a depth of 2.0 metres. Below elevation 570.5

metres, Geodetic, the side friction value may be increased to 35.9 kPa (750 psf) in

the underlying till and shale units.

.2 The upper two (2) metres of pile length below the final ground surface should be

discounted insofar as side friction carrying capacity is concerned. It is recommended

that the minimum pile shaft diameter be 300 mm to ensure that an adequate pile

cross-section is maintained for the full drilled depth. A minimum pile length of 5.5

metres is also recommended.

.3 Given the shallow water table at this site, temporary sleeves will probably be

required in order to maintain an open hole during excavation. It is recommended

that the steel reinforcement and concrete be placed immediately following

completion of the pile excavations in order to minimize the potential for sloughing

and/or ingress of groundwater into the pile holes.

.4 Pile shafts carrying little or no bending moment should be reinforced with nominal

vertical reinforcement in the form of intermediate grade deformed bars, composing

about one-half (1/2) of one (1) percent of the cross-sectional area. The steel

reinforcing cage should be projected or dowels set into the top of the caisson to tie

into the foundation walls and/or columns.

GROUND ENGINEERJNG CONSULTANTS LTD.
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.5 Concrete used for constructing piles may be placed using the free fall method and the

slump should be specified as being not less than 100 mm. This will insure that voids

do not exist in the finished pile foundation units. The concrete should remain fluid

in the hole until the shaft is completely full in order to take advantage of the fluid

pressure in the column of concrete which will develop high pressure against the soil

and maximize the shaft’s capacity.

.6 For heated buildings with no basement, a minimum of 75 mm of rigid insulation

should be placed on the inside of all perimeter grade beams to reduce the heat losses

and to prevent drying of the soils.

6.2 Spread Footing and/or Post and Pad Type Foundation System

.1 Properly constructed shallow spread footings bearing on the undisturbed native till

unit may be designed for a safe net bearing pressure of 120 kPa (2,500 psf).

Footings bearing on top of fill materials or stratified drift soils (clay and silt) are not

recommended. Maximum toe pressure under wind loading may exceed the average

pressure by no more than one-third (1/3). Regardless of footing pressure

considerations, the minimum width of footings should be 450 mm.

.2 The footings should be placed at a minimum depth of 2.0 metres below finished

grade elevation for frost protection and to ensure the footings are bearing on soils

with adequate bearing capacity. All footings should be adequately reinforced to

resist localized stresses.

.3 Every effort should be made to pour the footings as soon as possible after excavation

is completed. The steel reinforcing mats should be made up in advance to minimize

the possibility of soil disturbance during placement.

.4 All loose or disturbed material at the base of the footing excavations should be

compacted prior to placement of forms, reinforcing steel and concrete.

GROUND ENGINEERiNG CONSULTAI’4TS LTD.
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7.0 EXCAVATION CONSIDERATIONS

Excavations will be in the surficial fill, stratified drift and till units. Conventional

excavation procedures should therefore be applicable to the soils at this site. Piling

contractors should be aware that difficulties may be encountered due to cobblestones and

boulders in the till.

Occupational Health and Safety Regulations require that any trench or excavation in which

persons must work must be cut back at least one (1) horizontal to one (1) vertical or a

temporary shoring system must be used to support the sides of the excavation.

Dewatering may be required for any excavations which extend below Elevation 572.5

metres, geodetic. It should be possible to dewater deep excavations by using sumps.

8.0 FLOOR SLAB CONSIDERATIONS

The soil conditions are suitable for either grade supported floor slabs or structurally

supported floors constructed over a crawl space. The following recommendations are

provided for both types of floor systems.

8.1 Structurally Supported Floor Systems

A structural floor system would be the most positive way to ensure satisfactory long term

performance of the floor. We recommend the following items of work for preparation of the

subgrade in the crawl space area beneath the floor slab.

.1 The crawl space should be covered with a Permalon Ply X- 150 vapour barrier to

reduce the humidity in the crawl space and prevent drying of the subgrade soils.

.2 The ground surface in the crawl space should be graded to slope towards a positive

outlet in order to drain any water that may enter the crawl space area.

.3 Provisions should be made to ventilate the crawl space area.

GROUND ENGJNEERJNG CONSULTANTS LTD.
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8.2 Grade Supported Floor Slabs

.1 The subgrade under a grade supported slab should be as uniform as possible. The

surficial topsoil should be stripped from the site and the exposed subgrade should be

proof-rolled with a heavy sheepsfoot or vibratory padfoot roller for till soil and a

vibratory smooth drum roller for sand soil. Any soft or spongy areas should be

excavated and filled with compacted granular material. The final 200 mm below

underside of the basement floor slab should be radon rock.

.2 The concrete slab in areas where oniy light floor loads are to be supported may have

a minimum thickness of 100 mm. The minimum 28 day concrete compressive

strength should be specified as 25 MPa.

.3 A generous amount of reinforcing steel running both ways in the slab is desirable.

.4 A layer of robust polyethylene sheeting should be placed between the granular base

and the concrete slab to deter the migration ofmoisture through the floor.

9.0 UNDERGROUND WALLS AND DRAINAGE PROVISIONS

The underground walls should be damp-proofed and designed to withstand the lateral earth

pressure (p) at any depth (H) in metres as estimated by the following expression:

p= k(yH+q)kPa

WHERE: k= 0.4 (the coefficient of earth pressure considered
appropriate for the design condition).

‘y= the unit weight of the drained granular backfill,
approximately 19.0 kN/m3.

q= the equivalent uniform vertical pressure, in kPa of any
surcharge acting at the ground surface near the wall.

The expression assumes that the backfill is free-draining and drains to an efficient perimeter

drainage system (as described below), thus preventing the build-up of hydrostatic pressure

GROUND ENGINEERING CONSULTANTS LTD.
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on walls. If effective drainage facilities are not provided, the full hydrostatic pressure which

could act on the walls must be considered in design.

Perimeter drainage facilities should be provided around the perimeter of the basement.

Drain tile with a minimum diameter of 100 mm, or pipe equivalent should be installed

below the level of the lowest floor slab. The tile should be wrapped in filter cloth and

encased in a graded, granular filter consisting of at least 100 mm of pea gravel which is in

turn surrounded top and sides by 300 mm of concrete sand. The tile must drain to a positive

frost-free sump or outlet from which the water is removed.

Free-draining backfill material should be placed adjacent to the exterior underground walls.

A concrete sand is suitable for this purpose. The upper 600 mm of the backfill may consist

of compacted native clay. The ground surface should be contoured away from the building

at 3 to 5% grade to discourage the entry of surface runoff into the backfill.

10.0 PAVEMENT STRUCTURE

We recommend the following items of work for design of the pavement structure:

.1 To ensure fast runoff, the surface of the pavement should have a slope of at least two

(2) percent, either to the outer perimeter of the paved areas, or to suitable located

catch basins leading to underground drains. The contour of the finished pavement at

all points should prevent water from standing on the surface, and surface water

should not be permitted to seep back under the outer edges of the pavement.

Subsurface drains should be installed in locations where subsurface water may

accumulate within the pavement structure or where its necessary to intercept water

that would tend to make its way into the pavement structure.

.2 The subgrade in the roadway areas should be compacted to a minimum of 95%

Standard Proctor density with a heavy sheepsfoot or vibratory padfoot type

compactor and any soft or spongy areas should be replaced with granular material

before placing the base or subbase. A non-woven geotextile (Geotex 1201 or

equivalent) should be placed on top of the finished subgrade.

GROUND ENGINEERING CONSULTANTS LTD.
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.3 Pavement structures have been analyzed for heavy truck loading, i.e. 34,000 pound

tandem axles, and for light service areas such as parking lots for automobiles. These

are given in Table 2.

TABLE 2

RECOMMENDED PAVEMENT STRUCTURE FOR RESIDENTIAL STREETS

TYPE 33 I TYPE 8ASPHALT CONCRETE I
I SURFACE COURSE BASE COURSE SUBBASE

Residential Traffic 60 150 300

THICKNESS THICKNESS I
(mm) I (mm) I (mm) I

.4 Suggested specifications for a.sphaltic concrete and base course materials are

included in Appendix A.

11.0 OTHER

Adequate drainage away from the buildings should be provided and maintained to

minimize infiltration of water into the subgrade. The building sites should be set at

as high an elevation as possible in relation to the surrounding area.

.2 Test results on selected samples indicate that the soluble sulphate contents in the soil

range from 0.25 to 1.45 percent by dry soil weight. Exposure Class S-2 is considered

appropriate for design of concrete in contact with the native soil, as specified in CSA

Standard CAN3-A23.1-09. Minimum requirements for Exposure Class S-2 are as

follows:

.1 Cement Type: HS or HSb

.2 Maximum water to cementing materials ratio: 0.45

.3 Air Content: as per CSA CAN-A23.1-09 Tables 2 and 4

.4 Minimum specified Compressive Strength: 32 MPa at 56 days

.3 In the event that changes are made in the design, location or nature of the project, the

conclusions and recommendations included in this report would not be deemed valid

unless the changes in the project were reviewed by our firm. Modification to this

report would then be made if necessary. Furthermore, it is recommended that this

firm be allowed an opportunity for a general review of the fmal design plans and

specifications in order to ensure that the recommendations made in this report are

GROUND ENGINEERING CONSULTANTS LTD.
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properly interpreted and implemented. If this firm is not allowed the opportunity

for this review, we assume no responsibility for the misinterpretation of any of the

recommendations.

.4 It is recommended that Ground Engineering Consultants Ltd. be retained to provide

inspection services during construction of this project. This is to observe compliance

with the design concepts, specifications and recommendations and to allow design

changes in the event that the subsurface conditions differ from what was anticipated.

.5 This report has been prepared for the City of Weybum and intended for the specific

application to the design and construction of the proposed Assiniboia Park residential

subdivision extension located in the City of Weyburn, Saskatchewan. The analysis

and recommendations are based in part on the data obtained from the test hole logs.

The boundaries between soil strata have been established at bore hole locations.

Between the bore holes, the boundaries are assumed from geological evidence

and may be subject to considerable error. Contractors bidding on the project

works are particularly advised against reviewing the report without realizing the

limitations of the subsurface information. It is recommended that Contractors should

make such tests, inspections and other on-site investigations as is considered

necessary to satisfr themselves as to the nature of the conditions to be encountered.

.6 It is recommended that the geotechnical workscope include the following services:

i) geotechnical review of other design professionals’ plans

relative to their interpretation of geotechnical findings and

recommendations, and;

ii) construction monitoring to observe construction activities

in light of plans and specifications, and to help assure that

unforeseen conditions are detected quickly to permit

prompt corrective action and thus prevent minor problems

from growing to major proportion.

GROUND ENGINEERJNG CONSULTANTS LTD.
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.7 The soil samples from this site will be retained in our laboratory for 90 days

following the date of this report. Should no instructions be received to the contrary,

these samples will then be discarded.

12.0 CLOSURE

We trust that this report is satisfactory for your purposes. If you have any questions or

require additional information, please contact this office.

Association of Professional Engineers & Geoscientists
of Saskatchewan

CERTIFICATE OF AUTHORIZATION
Ground Engineering Consultants Ltd.

Number C0008
Permission to Consult held by:

Yours very truly
Ground Engineering Consultants Ltd.

Prepared by: Paul Walsh, P. Eng.

Reviewed by: Tim Adelman, P. Eng., P. Geo.

PW:pw
Distribution:
Pw3 12

City of Weybum (2 copies, I PDF copy)
Office (I copy)
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES

ASTM Designation: D 2487 - 69 AND D 2488 - 69

(Unified Soil Classification System)

Group
Major Divisions Typical Names Classification Criteria

SymboLs

D 60
Well-graded gravels and Cu greater than 4:

CO
i GW gravel—sand mixtures, little ( D 30)2

. or no fines (0
= between I and 3

D lox Dsoe
c .0

‘ ‘05 Poorly graded gravels and
° ?3 GP gravel-sand mixtures, little ‘ Not meeting both criteria for OW

C ornofines
C,)

>

. (3 (f .S e Atterberg limits below
8 GM

Silty gravels, gravel-sand-
silt mixtures

,

‘A” line or P.1. less Atterberg limits plot—
Cii °‘ than 4 ting in hatched area0 0 are borderline classifiZ

cations requiring useC
Clayey gravels, gravel- . Atterberg limits above0 0

.
GC sand—clay mixtures “A” line with P.1. of dual symbols

(9 . greater than 7
— 0. .6)j,a

o>. Des
Well—graded sands and gra— . ‘

. C = greater than 6:
‘8 U° 8 . SW velly sands, little or no 2 D to0 c . c fines .0

- between 1 and 3(0
0 ozg DtoxDeo

Poorly graded sands and

o Not meeting both criteria for SW05 0 gravelly sands, little or
8 nofines.0

.
t C’J CO

C — (U
(0°Z
Ci)’t(0 0

Silty sands, sand—silt mix— .C Atterberg limits below
SM tures “A” line or P.1. less Atterberg limits plot

0 than 4 ting in hatched area—
I” are borderline dassifi—

cations requiring use
Clayey sands, sand-clay Atterberg limits above

of dual symbols
a SC mixtures “A” line with P.1.
() greater than 7

Inorganic silts, very fine
‘ ML sands, rock flour, silty or PLASTICITY CHARTCO
. clayey fine sands

60 I I I
.
t Inorganic clays of low to For classification of fine—grained

0 medium plasticity, gravelly — soils and fine fraction of coarse—
C CL clays, sandy clays, silty 50 grained soils. — —
(0 Atterberg Limits plotting in

= clays, lean clays hatched area are borderline CH6) classifications requiring use of>
.! U

Organic silts and organic
dual symbols.

—7k----CO 0 Equation of A—line:0 OL silty clays of low plasticity Fl = 0.73(LL-21J1 — —

- Z_I-
CO Z — 3C

C.).0 (0 Inorganic silts, micaceous —ow I.-
/1

OH and MHC h 8 MI-I or diatomaceous fine sands n
.

C or silts, elastic silts —‘Q. 0. 2C_______7

itt CL

CH
Inorganic clays of high

(0 01 plasticity, fat clays 1C — — —

ML and DL7ii7 I
. Organic clays of medium to C —
U OH high plasticity 0 10 20 30 40 50 60 70 80 90 100:

LIQUID LIMIT

Peat, muck and other highly

aBased on the material passing the 75mm (3m) sieve.
Pt organic soils

GE-0603-2



SYMBOLS AND TERMS USED IN ThE REPORT

CLAY SILT SAND GRAVEL ORGANIC PEAT TILL SHALE FILL

•

_________

The symbols may be combined to denote venous soil combinations, the predon*iate soil being heavier.

ASTU CLASSIFICATION BY PARTICLE SIZE
RELATIVE PROPORTIONS

Boulder >300mm
TERM RANGE Cobble 300mm -75mm

Trace 0-5% Gravel 75 awn -4.75 mm

AUtlie 5-15% Sand
coerse 4.75mm —2mm

Some 1530% medium 2niii-425um
With 30- 50% tIne 425 urn 75 urn

Sift 75um-Sum

Clay <5um

DENSITY OF SANDS AND GRAVELS

DESCRIPTIVE TERM RELATIVE DENSITY1 NED
2

Veryloose 0-15% 0-4Blowsper300mm

Loose 15- 35% 4-10 Blows per 300nTn

Medium Dense 35-85% 10-30 Blowi per 300nTn

Dense 85-65% 30-SoBlowsper300rrvn

Very Dense 05-100% >50 Blows per 300mm

CONSISTENCY OF CLAYS AND SILTS

UNDRAINED 2DESCRIPTIVE TERM SHEAR STRENGTH N VALUE STANDARD FIELD IDENTiFICATiON
(kPa) PENETRATION TEST (ASTM 02488-84)

(CFEM, 2nd Edt.. 1985)

Very Soft <12 <2 Blows per 300mm Thumb will penetrate soil more than 25mm

Soft 12-25 2-4 Blows per 300mm Thumb will penetrate soil about 25mm

FIrm 25 - 50 4—8 Blows per 300nwn Thumb will Indent soil about 6mm

Stiff 50-100 8-18 Blows per 3Com Thumb will lndent but only with great effort (CFEM)

Very StIff 100-200 15-30 Blows per 300mm Readily indented by thumbnail (CFEM)

Hard >200 > 30 Blows per 300mm Thumb will not Indent soil but readily indented with thumbnail

NOTES: 1. RelatIve Density detemined by standerd laboratory tests.
2. N Value - Blows/3COm of a 620N hammer fallIng 762mm on a 50mm 0.0. Split Spoon.

GE-0603-3



SYMBOLS AND TERMS USED iN THE REPORT (continued)

GROUNDWATER

y Water level measured in the borings at the time and under the conditions indicated. In sand, the indicated
levels can be considered reliable groundwater levels. In clay soil, it Is not possible to determine the
groundwater level within the normal scope of a test boring investigation, except where lenses or layers of
more pervious waterbearing soil are present and then a long period of lime may be necessaly to reach equilibrium.
Therefore, the position of the water level symbol for cohesive or mixed texture sole may not indicate the true
level of the groundwater table. The available water level information is given at the bottom of the log sheet.

Water level determined by piezometer installation - In all soils the levels can be considered reliable
groundwater levels.

DESCRIPTIVE SOIL TERMS

WELL. GRADED

POORLY GRADED

SLICKENSIDES

SENSITIVE

FISSURED

STRATIFIED

ORGANIC

PEAT

BEDROCK

DRIFT

ALLUVIAL

LACUSTRINE

Having wide range of grain sizes and substantial amounts of all intermediate sizes.

Predominantly of one grain size.

Refers to a day that has planes that are slick and glossy in appearance;
slickensides are caused by shear movements.

Exhibiting loss of strength on remolding.

Containing cracks, usually attributable to shrinkage. Fissured
clays are sometimes described as having a nuggetty structure.

Containing layers of different soil types.

Containing organic matter; may be decomposed or fibrous.

A fibrous mass of organic matter in various stages of decomposition.
Generally dark brown to black in color and of spongy consistency.

Preglacial material.

Material deposited directly by glaciers or glacial melt—water.

Soils that have been deposited from suspension from moving water.

Soils that have been deposited from suspension in fresh water lakes.

SYMBOL

C.S.

Sy

Sy(2)

SPT (SS)

BLOWS
300mm

Bag

No.

-

5.1.

SPG —

DEFINITION

Continuous Sampling

75mm Thin Wall Tube Sample

50mm Thin Wall Tube Sample

50mm 0.0. Split Spoon Sample

“N” Value — Standard Penetration Test

Disturbed Bag Sample

Sample Identification Number

Plezometer Tip

Slope Indicator

Observed Seepage

DEFINITION

Moisture Content - Percent of Dry Weight

Plastic and Uquid Umit determined in
accordance with ASTM 0-423 and 0-424

Dry Density - t/m3

Shear Strength - As determined by
Unconfined Compression Test

Shear Strength - As determined by
Field Vane

Shear Strength - As determined by
Pocket Penetrometer Test

Water Soluable Sulphates — Percent
of Dry Weight

Grain Size Analysis

DRIWNG AND SAMPLING TERMS LABORATORY TEST SYMBOLS

SYMBOL

.

I

A

A

%S04

M.A.

GE-0603-4



TH207 TH206 TH203 TH202 TH2O1

SECTION ‘A-A’
SCALE: HOR. 1:1000

VERT. 1:100

The boundaries between soil strata have been established only
at Bore Hole locations. Between Bore Holes, the boundaries
are interpolated and may be subject to considerable error.

GROUND ENGINEERING CONSULTANTS LTD.
CIVIL & GEOENVIRONMENTAL ENGINEERS

415—7th AVENUE
REGINA, SASKATCHEWAN. CANADA

STRATIGRAPHIC CROSS SECTION ‘A—A’
PROPOSED ASSINIBOIA PARK SUBDIVISION EXTENSION

16th STREET and VETERANS ROAD
WEYBURN, SASKATCHEWAN

CITY OF WEYBURN



EL
EV

A
TI

O
N

—
G

EO
D

ET
IC

(M
E

T
R

E
S)

C
n

01
CM

0 (7
)

0
(7

)

I
i

I
I

I
I

I
I

I
I

I
I

I -H 1\
J

0 O
D

-H 0 (D -H 0

-1

0 -‘
0

,
CD

CD r
0

o
CD

.-
.-

(I
)

m
o

a
_
C

,
0

-
O

C
D

o

D

o
Co

‘<
oj

2.
CD CD

W
C

D
d

C 0 —
.

-‘
0

—
CD

0
]
: 0

0
-

C)
—

C
D

0C
D

C
D

U
)

E
.-

4
-C

D
D

C/
)

-
‘

CD
‘

0

0 C

CD
CD

_
.‘ -
0
o :-

‘
CD CO

U
)

C
)

> I

x
l

-
l
x

o
i (i

i
0 0

T
j C

-H 1
J

0 0 ‘1 03 C 50 z

C) 0 C z
rm

>
m

m
<

rn
i
I

C)
.
,

m
z
z

(
r
,

r
Z

m
Q -
r

z m m C
O

_
1

C,) r -I 0

-U 50 0 -U 0 U
)

—
0

0
,

0
-
0
0

U
)

>
5

0

U
)

U
) U
)

>E
1U

)
m

C
U

)

>
U

)

0 >
03

c
’p

l
I

m z U
)

0 z

-H 1
J

N
)

-H N
)
- -H N

)



SAMPLE TYPE •SHELE3Y TUBE Li DISTURBED

PROJECT: PROP. SUBD[V1SION EXTENSION LOCATION: 575244.9 N; 13523492.7 E JTEST HOLE NO: 061J3—1H20 1
CLIENT: CRY OF WEYBURN LOCATION: WEYBURN, SKATCHEWAN JPROJECT NO: CE—O6O3

DRILL RIC: BRAT 22 DICCER — ELEVATION: 574.6 metres (CEODETIC)
—

ELEVA11ON: 574.60(m)

0

LU
-J
C

01

C)
If)
0

SP1 SWAPLE

-J
0co
>-
U)

-J

0
Cl’)

A POCKET PEN (kPa)A
60 120 180 240

•SULPHATE CONTENT (%;I.

0.2 0.4 0.6 0.8

PLASTIC MC. LIQUID

PAlL SAMPLE LIIJ NO RECOVERY

SOIL
DESCRIPTION

•BLOW COUNT•
20 40 60 80

JJJAR SAMPLE

AVANE SHEAR (kPa)A

80 120 180 240

2

IUNCONF1NEO (kPa)•
60 120 180 240

LU
I—U

El
00
-J 1-J

fl
C-

PIEZOMETER

BACKFiLL

FILL — silty clay
— trace sand
— very moist
— very dark a ravish brown (2.5Y 3/2)

•o DENSITY (t/m3)+
04 0.8 1.2 15

H

LU
0

3 CL

1.Sft450mm
CLAY — silty

— silt layers
— very moist, soft to firm
— oxidized, iron stains
— dork grayish brown (2.5Y 4/2)

4

C...

.4 ,.4

4:

5

4.Oft1 .2m
SILT — clayey

— fine sand layers
— moist to wet, soft
— oxidized
— olive brown (2.5Y 4/4)

Top of pip. 1.0 mefrn.
above gm&

00040105 GENEONTIE

1.1
l.2m

IL—N S’IVD

Aim

-----——-

DRILL CUTTINGS

---H

I

k

/

Rim
Top of pipe EIow= 575.Om

20.0ff

1-3m 6.Oft
TILL — silty, cloyey

— moist, stiff to very stiff
— salt crystals
— oxidized, iron stains
— cobblestones at 4.9 metres
— alive brawn (2.5Y 4/4)

5.Om 1S.5ft
PIERRE SHALE

— sUty clay, highly plastic
— moist, very stiff to hard
— oxidized, iron stains
— very dark grayish brawn (2.5Y 3/2)

6.lm END OF HOLE

NOTES:
1. Test hole was excavated an February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. Piezometer was installed.

0.0

H 5.0

y

H 10.0

— 15.0

—20.0

—25.0

—300

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

—65.0

NPPTER LEWIS;
(from iop of pipel

E.boy 7.2011
DAk y

8, 2011
DeØk Dim Oe’t= SILOs

8&cb 21, 2)11
D4fr lOs eoo,= SilOs

TYPE CFPIPC
50mm PVC, Schedule 40

TYPE EP PIEIDMETUT;
Slondplpo

PIEZOMEIRII liP:
P alottod, 110,

GROUND ENGINEERING LTD.
Regina. Saskatchewan

LOGGED BY: RY
REVIEWED BY: PW COMPLETE: 11/02/07

COMPLETION DEPTH: 6.1 m

ziesiez 1142AM
Fig. No: CE—O603—7 Page 1 of 1



SOIL
DESCRIPTION

FILL — silty clay
— trace sand
— very moist
- very dark grayish brown (2.5Y 3/2)

450mm 1.Sft
CLAY — silty

— very moist to wet, firm to soft
— oxidized, iron stains
— wet sand layers below 1.9 metres
— dark oravish brown (2.5Y 4/2)

12. Oft
silty, clayey
moist, stiff to hard
salt crystals
very dark grayish brown (2.5Y 3/2)

13. Oft
SHALE
silty clay, highly plastic
moist, stiff to hard
oxidized, iron stains
very dark grayish brown (2.5Y 3/2)

END OF HOLE 2O.Oft

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. No groundwater accumulation was noted
immediately after completion of
drilling. Test hole sloughed to 5.6
5.6 metres.

3. Water level was measured at 2.7 metres,
22.0 hours after completion of drilling
Test hole had sloughed to 2.8 metres.

4. Test hole was backfilled to surface.

II ..I

‘4-

,

i....

.... )

1éJftñioR dEpTh:ii rE

I Paqel ofl

PROJECT: PROP. SUBDIViSION EXTENSION LOCATION: 575322,4 N; 13523429.2 E TEST HOLE NO: 0603—1H202
CLIENT: CITY OF WEYBURN LOCATION: WEYBURN, SASKATCHEWAN PROJECT NO: CE—O6O3

DRILL RIO: BRAT 22 DIGGER ELEVATION: 575.4 metres (GEODETIC) ELEVATION: 575.40 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPT SAMPLE E PAIL SAMPLE [11] ND RECOVERY [[JAR SAMPLE

C

LU
-J

U)

-J
C

:2
>-
L’)

-J

C
Ln

C)
(I)
0

A POCKET PEN (kPA) A
60 120 180 240

•S1JLPHATE CONTENT(%).
0,2 0.4 0.6 0.8

Mc. LIQUID

6

• BLIW c0UN’r.
20 40 60 80

7

A VANE SHEAR (kPo) A
60 120 180 240
• UNIDONFTh[D (kPa)•

50 120 180 240

3.0

‘I

n:
H
0
LU
0

8

•DRY DENSITY (t/m3)+
0.4 0.8 12 1.6

4.0

50
9

£

6.0

•.6m

10 CH

7.0

TILL —

— 8.0

9.0

5.5m
PIERRE

10.0

m

11.0

0.0

—5.0

y
— 10.0

—15.0

—20.0

—25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

— 65.0

E 12.0

— 13.0

H 14.0

15.0

—16.0

— 17.0

— 18.0

— 19.0

20.0

GROUND ENGINEERING LTD.
Recina. Saskatchewan

IL000ED BY: RY

IFin. No: GE—O6O3—8
IREVIEWED BY: PW COMPLETE: 11/02/07

1ZIUJ(U 11’I4MM



CLAY — silty
— moist to very rrioist, firm to soft
— oxidized, iron stains
— wet sand layers below 1.2 metres
— dark grayish brown (2.5Y 4/2)

3.3n, 11.Oft
SILT — clayey

— laminated with wet sand layers
— very moist to wet, soft
— oxidized
— olive brown (2.5Y 4/4)

4,9m 16.011
TILL — silty, clayey

— moist, stiff to very stiff
— salt crystals
— oxidized, iron stains
— olive brown (2.5Y 4/4) to clark

grayish brown (15Y 4/2)
5.8m
PIERRE SHALE

— silty clay, highly plastic
— moist, stiff to hard
— unoxidized
— very dark gray (5Y 3/1)

6.1 m END OF HOLE 20.0ff

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. Piezometer was installed.

PROJECT: PROP. SUBDIVISION EXTENSION LOCATION: 5751.O3.7 N; 13523438,5 E I TEST HOLE NO: 0603—1H203
CLIENT: CITY OF WEYBURN I LOCATION: WEYRURN, SASKATCHDNAN PROJECT NO: CE-0603

DRILL RIO: BRAT 22 DIGGER EW/ATION: 575.4 metres (GEODEFIC) ELEVATION: 57540 (m)

SAMPLE TYPE ISHELBY TUBE DISTURBED SPT SAMPLE PAIL SAMPLE Jfj NO RECOVERY [ AR SAMPLE
A POCKET PEN (kPa)A •BLOW COUNT.

Li_i —j 60 120 180 240 20 40 60 80
—_- co
E •SULPHATE CONTENT (%). SOIL AVANE SHEAR (kPa)A i±i PIEZOMETER .EE

i_u c_ 0.2 0.4 0,6 0.8 60 120 180 240 r120.H (f’ •UNCONFINED (kPa)• ID
D—J1_-.iPLASTIC M.C. LIQUID DESCRIPTION 120 180 240 u.i BACKFILL I_u_i

I I •DRY DENSITY (t/m3)+
—

— 20 40 60 80 0.4 0.8 1.2 1.6
/

//I

11

12

13

14

1 4A

15

A

,“.i I I...

.,

ft 1.0

2.0

y

—

— 4.0

— 5.0

— 6.0

— 7.0

— 8.0

— 9.0

—10.0

—11.0

—12.0

- 13.0

- 14.0

- 15.0

— 16.0

—17.0

— 18.0

— 19.0

20.0

19.0ff

Top of pipo 1.0 mofroe
cboo 910dB

CRkNULAR AENIONIIE

1.3

1.80,
SL-9 SAND

i3no

SLWCH

4.8oi

6.lm
Top of 1pe Ekv. 576.4m

800ER lEWiS;
(frmn fop of pipel
Febn,aoy7. 2011
Dopfh: 5.7n, Flm. 57D.7ro

F.bnio,y , 2011
Coptlv 4Dm E1m.. 572.4m

fAorch2l, 2011
Dopth; 3.Om Om.= 572.81n

TYPE Cf PIPE
50mm P4C, Schodulo 40

TYPE CF PiEZOMEWR;
Slundpipu

PIEZOMETER liP:
P\C obttud, 31m

—5.0

E 10.0

— 15.0

—20.0

—25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

—65.0

l’’’f”-l”l”!

I

...i

i...i...i i..•

GROUND ENGINEERING LTD. IL000ED BY: RY - COMPLEHON DEPTH: 6.1 m —

REVIEWED BY: PW COMPLETE: 11/02/07

Regina, Saskatchewan Fig. No: GE—0603—9 Page 1 of 1
ItUIU iI’KOM



CLAY — silty
— moist to very moist, firm to soft
— oxidized, iron stains
— wet silt and sand layers between

1.8 and 2.6 metres
— dark grayish brown (2.5Y 4/2)

3.9m 13.0ff
TILL — silty, clayey

— moist, stiff to very stiff
— oxidized
— cobblestones ot 4.6 metres
— salt crystals
— dark grayish brown (2.5Y 4/2) to

very dark grayish brown (2.5Y 3/2)
4.6m 15.Oft
PIERRE SHALE

— silty clay, highly plastic
— moist, stiff to hard
— unoxidized
— very dark gray (5Y 3/1)

6.lm END OF HOLE 20.Oft

NOTES:
1. Test hole was excavated an February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. Water level was measured at 5.0 metres
immediately offer completion of
drilling. Test hole sloughed to 5.3
metres.

3. No groundwater accurnulatian was nated
21.0 hours after completion of drilling
Test hole hod sloughed to 2.4 metres.

4. Test hole was bockfilled to surface,

PROJECT: PROP. SUBOMSION EXTENSION ‘LOCATION: 575353.5 N; 13523513.6 E ‘TEST HOLE NO: 0503—1H204
CLiENT: CITY OF WEYBURN LOCATION: WEVBURN, SASKATCHEWAN PROJECT NO: CE-0603

DRILL RIO: BRAT 22 DICCER ELEVATION: 574.5 metres (CEOOEHC) ELEVA11ON: 574.50 (m)

SAMPLE Th’PE •SHELBY TUBE DISTURBED SPI SAMPLE E PAIL SAMPLE [fi] NO RECOVERY [[JAR SAMPLE
—

— A POCKET PEN (kPA)A • BLC* COUNT•
Lu —J 60 120 180 240 20 40 60 80

‘ D 0 0S •5OLP1WEc0NT6NT(z). SOIL AvANE SHEAR (kPo)s 5
60 120 180 240

‘
ui-i Ed 0.2 0.4 0.6 0.8

•uNCONRNED(kPa). H-H-
c°- °- PL4S11C M.c. UQUID DESCRIPTION so izo 180 240Lu
00 < C/J 0 I •DRY DEN5ITY (t/m3)+U)

— 20 40_ — 4 0-8 14

CL2 16

2 17

2 17A

2 18

2 19

• 20 At +

, ,

i

I

I

u.u

— 1.0

— 2.0

— 3.0

— 4.0

— 5.0

— 6.0

— 7.0

— 8.0

— 9.0

— 10.0

— 11.0

-12.0

-13.0

-14.0

‘lS.O

16.0

-17.0

18.0

- 19.0

20.0

.

I

- a_u

5.0

H 10.0

H 15.0

H 20.0

H 25.0

H 30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

— 65.0

, ,

GROUND ENGINEERING LTD. ‘LOGGED BY: RY COMPLEDON DEPTH:&lrn —

REVIEWED BY: PW }0MPL: 11/02/07
Regina, Saskatchewan Fig. No: CE-0603-1O Page 1 of 1
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FILL — silty clay— trace sand- moist— very dark grayish brown (2.5Y 3/2)
760mm 1.5ft
CLAY — silty, highly plastic layers

— moist to wet, firm to soft— oxidized, iron stains
— fine grained sand layer from 2.0 to

2.1 metres— salt crystals— very dark grayish brown (2.5Y 3/2)
2Mm 8.Sft
SILT — clayey

— wet, soft
— oxidized
— olive brown (2,5Y 4/4)

3.5rn 11.Sft
TILL — silty, cloyey— moist, stiff to hard— oxidized

— salt crystals
— dark grayish brown (2.5Y 4/2)

4.9m 16.Oft
PIERRE SHALE

— silty clay, highly plastic
— moist, very stiff to hard
— unoxidized
— very dark gray (5Y 3/1)

6.lm END OF HOLE 20.Oft

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm die, continuous
flight auger.

2. Water level was measured at 2.4 metres
immediately after completion of
drilling. Test hole sloughed to 3.0
metres.

3. Water level was measured at 2.5 metres
19.0 hours after completion of drilling
Test hole had sloughed to 2.6 metres.

4. Test hole was backfilled to surface.

PROJECT: PROP. SUBDMSION EXTENSION ‘LOCATION: 575333.4 N; 13523589.6 E ‘TEST HOLE NO: 0603—1H205
CUENT: CITY OF WEYBURN LOCATION: WEYBURN, SSKATCHEAN PROJECT NO: OE-0603

DRILL RIO: BRAT 22 DIGGER ELEVATION: 574.4 metres (GEODETIC) ELEVATION: 574.40 (m)

SAMPLE TYPE •SHELE1Y TUBE DISTURBED SPT SAMPLE E PAIL SAMPLE [11] ND RECOVERY [[] JAR SAMPLE
—

— *POCKEJ PEN (kPA)a •eLt*
-‘- —i 60 120 180 240 20 40 80 80rTh 0 0E m •suLPFuuEcctMNT(z). SOIL AvANE SHEAR (kPO)A

LU o 0.2 0.4 0.6 0.8 60 120 180240
r

H- -J - z> •uNcoNnr[D(kP). I—
0-°- °_ PLAsBO Mc. uauio DESCRIPTION 120 180 240 inin

O<< C
in I I •DRY DENSITY (t/m3)•

20 60 0.4 0.8 1.2 1.6 —

OH t -1
.,.iI”
.‘...

& \

21

2 22

E 23

I 24

25

P

I
A

‘‘‘‘l’’’’’

...................‘.......,.

1’•••• ‘‘‘‘‘i’’’’.’

u.u

— 1.0

— 2.0

V

— 3.0

H 4.0

5.0

H 8.0

— LU

8.0

9.0

— 10.0

— 11.0

- 12.0

- 13.0

- 14.0

— 15.0

— 16.0

—17.0

— 18.0

—19.0

20.0

I j •.... .......... ‘‘‘‘‘i’’’’’i’’’•’ {.....

At

,

H

H 10.0

15.0

H 20.0

H 25.0

H 30.0

—35.0

H 40.0

45.0

—50.0

— 55.0

—60.0

— 65.0

REVIEWED BY: PW COMPLETE: 1GROUND ENGINEERING LTD. LOGGED BY: BY [COMPLEBON DEPTH: 6.1 rE —

Regina, Saskatchewan Fig. No: GE-O6O3-1 1
1/02/07

Page 1 of 1
1210510Z 11:49AM



FILL — silty clay
— trace sand
- moist
— very dark grayish brown (2.5Y 3/2)

1.2m 4.0ff
TOPSOIL
1.4m 4.Sft
CLAY — silty

— trace organics
— moist to wet, firm to soft
— oxidized, iron stains
— salt crystals
— very dark grayish brown (2.5Y 3/2)

to dark grayish brown (2.5Y 4/2)
2.7m 9.Oft
SILT — clayey

— wet, soft
— oxidized
— alive brown (2.5Y 4/4)

silty, clayey
moist, stiff to very stiff
oxidized
salt crystals
wet sand lens from 4.0 to 4.3
metres

— olive brown (2.5Y 4/4)

6.lm END OF HOLE 20.Oft
NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. No groundwater accumulation was noted
immediately after completion of
drilling. Test hole slaughed to 3.0
metres.

3. Water level was measured at 2.1 metres
18.0 hours after completion of drilling
Test hole had sloughed to 2.5 metres.

4. Test hole was backfilled to surface.

PROJECT: PROP. SUBDIViSION EXTENSION ‘LOCATION: 575447.1 N; 13523523.9 E ‘TEST HOLE NO: 0503—1H205
CLIENT: OIlY OF WEVBURN LOCATION: WE(BURN, SASKATCHEWAN PROJECT NO: CE-06O3

DRILL RIO: BRAT 22 DICCER ELEVATION: 574.6 metres (CEODEI1C) ELEVATION: 574.60 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPI SNPLE E PAIL SAMPLE [if] NO RECOVERY [[] JAR SLIPLE
A POCKE[ PEN (kPA)a • BL( couNT.

LsJ —J 60 120 180 240 20 40 60 80em Q C) oE m •5uLPIIAmcONTENT(z). SOIL AVANESHEAR(kPO)A

wE 0 0.2 0.4 0.6 as so 120 180 240 c
F—I— —j Ci •uNcaNnI[DQPa).

D —J PLASl1 Mc. UQUIO DESCRIPTION 60 120 180 240 inLU
O<r) cn I I +091 D[N5IT( (t/m3)+

I
:z}.26

27

27A

26

28A

29

30

•1

0.0

— 1.0

-2j

— 3.0

— 4.0

— 5.0

— 6.0

— 7.0

— 8.0

— 9.0

— 10.0

— 11.0

— 110

— 13.0

— 14.0

— 15.0

— 15.0

— 17.0

— 18.0

—19.0

20.0

3,3m

TILL —

11.Oft

0.0

—5.0

y

10.0

— 15.0

—20.0

—25.0

—30.0

35.0

—40.0

—45.0

—50.0

—55.0

—60.0

65.0

4.3m 14.Oft
PIERRE SHALE

— silty clay, highly plastic .

- moist, stiff to hard .

— unoxidized

— very dark gray (5Y 3/1)

I

. .. ...I

I

GROUND ENGINEERING LTD. LOGGED BY: RY ]COMPLE11ON DEPTh: 6.1 rn —

REVIEWED BY: PW ‘COMPLETE: 11/02/07
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FILL — silty clay
— trace sand
- moist
— cobblestones at 0.7 metres
— very dark grayish brown (2.5Y 3/2)

1.2m 4.Oft
CLAY — silty

— moist to wet, stiff to soft
— oxidized, iron stains
- salt crystals
— dark grayish brown (2.5Y 4/2)

3.3m 11.Oft
SILT — sandy, clayey

— wet, soft
— oxidized
— olive brown (2.5Y 4/4)

4.3m 14.Oft
TILL — silty, clayey

— moist, stiff to very stiff
— oxidized
— salt crystals
— olive brown (2.5Y 4/4) to dark

grayish brown (2.5Y 4/2)
4.9m 16.Oft
PIERRE SHALE

— silty cloy, highly plastic
— moist, stift to hard
— unoxidized
— very dark gray (5Y 3/1)

6.lm END OF HOLE 20.Oft

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. Water level was measured at 3.0 metres
immediately atter completion of
drilling. Test hole sloughed to
3.3 metres.

3. Water level was measured at 2.2 metres
17.0 hours after completion of drilling
Test hole had sloughed to 2.8 metres.

4. Test hole was backfilled to surface.

PROJECT: PROP, SUBDIVISION EXTENSION LOCATION: 575513.1 N; 13523531.5 E ‘TEST HOLE NO: 0603—1H207
CUENT: CITY OF WEYBURN I LOCATION: WEYBURN, SASKATCHEWAN I PROJECT NO: GE-06O3

DRILL RIG: BRAT 22 DIGGER ELEVATION: 575.0 metres (GEODETIC) ELEVATION: 575.00 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPT SAMPLE E PAIL SAMPLE JJ NO RECOVERY JJ JAR SAMPLE
— A POCKET PEN (kPA) A • BLOW cour.

Li_i — 60 120 180 240 20 40 60 80
—-_-% Q 0 0

m • SULPHATE CONTENT • SOT L A VANE SHEAR (kPa) A
60 120 180 240i_u o 0,2 0.4 0.6 0.8

r UJj (n
F— —J a. • UNCONFINED (kPa)• F-a.a. PLASTIC M.c. uouio DESCRIPTTON 60 120 181) 240 u_iLU
C <U)n I I •ORY OENSI1Y (t/m3)•
—-—

flQJOfiO_80 04 08 12 16

31

32

33

33.4

34

35

0.0

- 1.0

- 3.0

- 4.0

- 5.0

- 6.0

— 7.0

- 8.0

- 9.0

- 10.0

- 11.0

-110

- 13.0

- 14.0

- 15.0

- 16.0

— 17.0

— 18.0

—19.0

20.0

0.0

—5.0

V

— 10.0

— 15.0

—20.0

—25.0

— 30.0

—35.0

—40.0

—45.0

—50.0

—55.0

-60.0

—65.0

REVIEWED BY: PW COMPLETE: 1GROUND ENGTNEERTNG LTD. IL005ED BY: BY
10N

DEPTh;&irn —

Regina. Saskatchewan Fig. No: GE-0603-13
1/02/07

Page 1 of 1



FILL — silty clay
— trace sand
— moist
— very dark grayish brown (2.5Y 3/2)

1.lm 3.5ft
CLAY — silty

— moist to wet, firm to soft
— wet, fine grained sand layer from

2.9 to 3.2 metres
— oxidized, iron stains
— salt crystals
— very dark grayish brown (2.5Y 3/2)

4Am 13.5ff
TILL — silty, clayey

— moist, stiff to very stiff
— salt crystals
— oxidized, iron stains
— olive brown (2.5Y 4/4) to dark

grayish brown (2.5Y 4/2)
4.Om 16.Oft
PIERRE SHALE

— silty clay, highly plastic
—

moist, stiff to hard
— unoxidized
— very dork gray (5Y 3/1)

6.lm END OF HOLE 2O.Oft

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dio. continuous
flight auger.

2. Water level was measured at 2.3 metres
immediately after completion of
drilling. Test hale sloughed to 2.6
metres.

3. Piezometer was installed.

PROJECT: PRDP. SUBDIVISION EXTENSION LOCATION: 575572.1 N; 13523631.1 E TEST HOLE NO: 06Q3—1H208
CLIENT: CI1Y OF WEI’BURN LOCATION: WEYDURN, SASKATCHEWAN PROJECT NO: CE-0603

DRILL RIG: BRAT 22 DIGGER ELEVATION: 574.9 metres (CEODEFIC) ELEVATION: 574.90 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPI SAMPLE E PAIL SAMPLE JjJ NO RECOVERY ]J dAR SAMPLE
—

— A POCKET PEN (kPa)A •BLOW COUNT•
‘- —‘ 60 1201802+0 20 40 60 80C—.’ Q 0

S m •SULPHAIE CONTENT (%). SOIL AVANE SHEPR (kPa)A a i±i PIEZOMETER g
LU C) 60 120_180_2400.2 0.4 0.6 0.8

•UNCONFINED (kPa)• 32 0- —j PLASTIC M.C. LIQUID DESCRIPTION 60 120 180 240 cnu BACKFILL u-iLU
° in I •DRYDENSTf(t/m3)+

°

PkP41.21. —

CL

36

I 37

2 38

2 39

2 40

I:.:

0.0

1.0

2.4

3.0

4.0

• 5.0

• 6.0

• 7,0

-

-9.0

-10.0

- 11.0

—12.0

—13.0

—14.0

—15.0

- 16.0

-17.0

- 18.0

— 19.0

20.0

Top of pipe 1.1 metree
obmo gmd&

CR’NULPR DEM1sNnE

l.5m -----

2.1 m
OL-9 5040

2.Oei —-—

3.5m

5LOUGH

t.rm —— —
Top ml pipo EIoo. 575.Dm

01ER IDES;
(fmm iop of pipol
robp,oy 7. 2011
Dep* 3.1 ro Eoo. 572.Qe,

Febo,o,y 8. 2011
Depth: 3.lro EIov.= 572Dm

March 21, 2011
Depth: 3Am Dov.= 572Dm

TYPE CF P PS’
S0mni I°yC, Schedub 40

TYPE LI PIPJOMETER;
SLm4ipo

HUDIAETW liP:
FeC ebtte 1.sro

0.0

—5.0

— 10.0

— 15.0

—20.0

—25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

—65.0

flDflT1TTfl tflTI\TE1PDT\Tfl T pp LOGGED BY: RY COMPLEI1ON DEPTH: 6.1 m
U1ILfUjNU lii.NtJiiNlj.Li\IINU .LiIIJ. REVIEWED BY: PW COMPLEFE: 11/02/07

Regina._Saskatchewan

Fig._No:_CE—06O3—14 Page 1 of 1
1Z!021U1 11123MM



PROJECT: PROP. SUBDMSION EXTENSION LOCATION: 575502.1 N; 13523606.9 E TEST HOLE NO: 0603—1H209
CLIENT: CITY OF WEYBURN i LOCATION: WEYBURN, SASKATCHEWAN PROJECT NO: CE—0603

DRILL RIG: BRAT 22 DIGGER ELPqATION: 514.8 metres (GEODETIC) ELEVA11ON: 574.80 (m)

SAMPLE TYPE ISHELBY TUBE DISTURBED SPT SAMPLE E PAIL SAMPLE [if] NO RECOVERY [[] JAR SAMPLE
—

— APOCKET PEN (kPA)a •BLc* COUNT•
LiJ 60 120 180 240 20 40 60 60rTh 0 0

E cci •SULP[IATECONTENT(Z). SOIL AVANESHEAR(kPo)A 5
LU C) 02 04 06 08 60 120 180 240

fl LU_i (I)
I— - a. •uNCONRMO)(kPa). a.a. a. —j PLASTIC MC. UQUID DESCRIPTION 120 180 240LU
0<(n C)

rn I I •DRY DENSITY (t/rns)+
—.——— —

— 20 40 60 80 jt8_ 1.2

I

I

2 41

2 42

• 43

2 44

• 45

I
CL

:k

FILL — silty clay
— trace sand
— very moist
— very dork grayish brown (2.5Y 3/2)

450mm 1.Sft
CLAY — silty

— moist to wet, firm to soft
— oxidized, iron stains
— wet silt lens from 2,6 to 2.7

metres
— salt crystals
— very dark grayish brown (2.5Y 3/2)

2.7m 9.Dft
TILL — silty, clayey

— moist, firm to very stiff
— oxidized
— salt crystals
— cobblestones at 5.2 metres
— olive brown (2.5Y 4/4) to dark

grayish brown (2.5Y 4/2)
5,3m 17.Sft
PIERRE SHALE

— silty cloy, highly plastic
- moist, stitf to hard
— unoxidized
— very dark gray (5Y 3/1)

I

I.....

.

0.0

- 1.0

- 2.0
V

— 3.0

— 4.0

- 5.0

- 6.0

- 7.0

- 8.0

- 9.0

-10.0

- 11.0

b 12.0

H 13.0

H 14.0

H 15.0

18.0

17.0

18.0

H 19.0

700

I

0.0

H 5.0

V

E 10,0

E 15.0

—20.0

—25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

—65.0

6.lm END OF HOLE 20.Oft

NOTES:
1. Test hole was excavated on February 7,

2011 using a 150 mm dia. continuous
flight auger.

2. No groundwater accumulation was noted
immediately after completion of
drilling. Test hole sloughed to 5.3
metres.

3. Water level was measured at 2.4 metres
16.0 hours after completion of drilling
Test hole had sloughed to 4.7 metres.

4. Test hale was backfilled to surface.

IREVIEWED BY: PW COMPLETE: 1GROUND ENGINEERING LTD. LOGGED BY: RY JCOMPLEHON DEPTh:6,Trn —

Regina. Saskatchewan Fig. Na: GE—O603-15
1/02/07
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CLAY — silty
— moist to wet, firm to soft
— oxidized, iron stoins
— solt crystols
— wet sand layers below 20 metres
— very dork grayish brown (2.5Y 3/2)

2.6m
TILL — silty, cloyey

— moist, firm to very stiff
— solt crystols
— oxidized, iron stoins
— cool inclusions
— olive brown (2.5Y 4/4)

4.9m
PIERRE SHALE

— silty cloy, highly plastic
— moist, stiff to hard
— gypsem crystals
— unoxidized
—

very dark groy (5Y 3/1)
6.lm END OF HOLE 2D.Oft

NOTES:
1. Test hole was excavoted on Februory 7,

2011 using a 150 mm dio. continuous
flight auger.

2. Piezometer was installed.

5.2 —

sLOUCH

Lire
Top ci p4m Eimc= 575.5m

PROJECT: PROP. SUBDIVISION EXTENSION LOCATION: 575438.5 N; 13523629.6 E TEST HOLE NO: 0603—1H2 1 0
CUENT: Clii’ OF WE’r’BURN I LOCATION: WEYBURN, SASKATCHEWAN I PROJECT NO: CE—06O3

DRILL RIO: BRAT 22 DICCER ELEVATION: 574.4 metres (GEODETIC) ELEVATION: 574.40 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPT SAMPLE PAIL SAMPLE JjJ NO RECOVERY IJAR SAMPLE
— A POCKET PEN (kPa)A •BLOW COUNT•

Li_i l 60 120180240 20 40 60 80C- 0 o
E ci •SULPHATE CONTENT (%). SOIL AVANE SHEAR (kPo)A ci PIEZOMETER g
‘ u_i o 0.2 0.4 0.6 0.8 60 120 180 240 ‘-‘-‘

rzr WJ (fl
I— —i ci.. •UNCONFINED (kPa)• 0O

0..a. D- -J PLASTIC M.C. LIQUID DESCRIPTION 60 120 180 240 - BACKFILLu_i
5 i cici (,r) I I •DRY DENST( (t/m3)+

I

I

46

47

48

49

50

I

A •$

8.Sft

Top of pipe 1.1 metree
obmre grad&

CR’NOLWl flEttlONI1E

2.1 or

SL-9 5Mb

16.0ff

... I...,

0.0

— 1.0

-14

H3.0

H 4.0

H 5.0

6.0

7.0

—

— 9.0

—10.0

— 11.0

—12.0

— 13.0

— 14.0

—15.0

— 16.0

—17.0

— 18.0

—19.0

2n.o

• 0.0

H 5.0

y

H 10.0

— 15.0

—20.0

—25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

—60.0

—65.0

SHIER LEWIS;
(form bp of pipe)

roborwy 7, 2011
Depth; y

rehoror II, 2011
Depth: 12m eor 572.3m

March 21, 2011
Depth: l4rrr Om.” 572.1 or

1TPE CF PIPC
50mm Ff0, Schedule 40

11’PE cf PIEZOMEWR:
5londplpo

HcihtETEP liP:
Plet dulled, lire

GROUND ENGINEERING LTD. IL000ED BY: RY COMPLETION DEPTH: 6.1 m —

REVIEWED BY: PW COMPLETE: 11/02/07
Regina, Saskatchewan Fig. No: CE—0603—16 Poge 1 of 1

12/05/02 1k5RHM



SOIL
DESCRIPTION

— very moist, firm to soft
— oxidized, iron stains
— salt crystals
— dark grayish brown (2.5Y 4/2)

1.Orn 6.Oft
SILT — sandy

— wet
— oxidized
— olive brown (2.5Y 4/4)

3.3m 11.Oft
TILL — silty, cloyey

— moist, stiff to hard
— oxidized
— salt crystals
— olive brown (2.5Y 4/4) to dark

grayish brown (2.5Y 4/2)
5.Om 16.Sft
PIERRE SHALE

— silty clay, highly plostic
— moist, stiff to hard
— unoxidized
— very dork groy (5Y 3/1)

6.lm END OF HOLE 2D,Oft

NOTES:
1. Test hole was excavated on Februory 6,

2011 using a 150 mm dia. continuous
flight auger.

2. No groundwoter occumulation was noted
immediately after completion of
drilling. Test hole sloughed to 3.0
metres.
Water level was meosured ot 2.6 metres
2.0 hours after completion of drilling.
Test hole hod sloughed to 3.3 metres.

4. Test hole was backfilled to surface.

PROJECT: PROP. SUBDMSION EXTENSION LOCATION: 575394,5 N; 13523692.2 E TEST HOLE NO: 0603—1H21 1
CUENT: CITY OF WEYBURN LOCATION: WEYBURN, SASKATCHEWAN PROJECT NO: CE—O6O3

DRILL RIG: BRAT 22 DIGGER ELEVATION: 514.3 metres (GEODETIC) ELEVA11ON: 574.30 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPT SAMPLE PAIL SAMPLE []j] NO RECOVERY [[1 JAR SAMPLE

-J
02
LID

>-
Ct)

-J

C
L/D

C-)
C’)
0

A POCKET PEN (kPA) A
60 120 180 240

•SULPHATE ccwENr(z).
0.2 0.4 0.6 0.8

Pi.Asiic MC. uguio

20 40 60 80

51 CL

• BLC* COUNTI
20 40 80 80

52

CLAY — silty

A VANE SHEAR (kPo) A
80 120 180 240
• uNcoNn1[o (kPa)•

60 izo 180 240
H

LU

53

•DRY DENSITY (t/m3)•
04 0.8 1.2 1.6

54
5.0

6.0 55

— 7.0

I

8.0

9.0

10.0

11.0

12.0

13.0

14.0

, , ,

,

1COMPLEI1ON DEPTh: 6,1 m

0.0

:_50

10.0

H 15.0

H 25.0

H 30.0

H 35.0

40.0

H 45.0

H 50.0

H 55.0

H 60.0

—65.0

150

- 15.0

-17.0

180
3.

190

20.0

GROUND ENGINEERING LTD.
Raoina. Saskatr’.hewan

IL000ED BY: RY
REVIEWED BY: PW COMPLETE: 11/02/08
Fia. No: GE—06O3—17 Paae 1 of 1
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FiLL — topsoil, strippings
- moist
— black (2.5Y 2/0) to very dark

grayish brown (2.5Y 3/2)
1 Am
t4Y — silty

— moist, stiff to firm
— oxidized, iron stains
- salt crystals
— dark grayish brown (2,SY 4/2)

2.6m
11LL — silty, clayey

— moist, stiff to very stiff
- salt crystals
— oxidized, iron stains
— olive brown (2.5Y 4/4)

3.Sm 12.Sft
PIERRE SHALE

— silty clay, highly plastic
— moist, stiff to hard
- unoxidized
— very dark gray (5Y 3/1)

6.lm END OF HOLE 20.Oft

NOTES:
1. Test hole as excavated on February 8,

2011 using a 150 mm dio. continuous
flight auger.

2. Piezometer was installed.

PROJECT: PROP. SUBDIVISION EXTENSION LOCATION: 575331.2 N; 13523772.9 E TEST HOLE NO: 0603—1H2’l 2
CLIENT: CflY OF WEYBURN LOCATION: WEYBURN, SASKATCHEWAN PROJECT NO: CE-06O3

DRILL RIO: BRAT 22 DICCER ELEVATION: 574.2 metres (CEODEFIC) ELEVATION: 574.20 (m)

SAMPLE TYPE •SHELBY TUBE DISTURBED SPI SAMPLE PAIL SAMPLE JfJ NO RECOVERY fJ JAR SAMPLE
—

— A POCKET PEN (kPo)A •BLOW COUNT•
Li_i —i o 12018D240 2040 6080‘—S ci 0 0 —

S m •SULPHATE CONTENT (%). SOIL AVANE SHE/IR (kPa)A PIEZOMETER ---

.— LU C 60 120 180 240 UJ,,j

r’,_i
0.2 0.4 0.6 0.8

•UNCONF1NED (kPe) SF— —C
ft PLAS11C M.C. LIQUID DESCRIPTION 60 120 180 240 nLaJ BACKFILL u_iu_i
0< 5

rn I +DRYDENSITf(t/mi)
Q C

._

- j0_40_ .0 fi0 - ?k .2 1.5 -

Ii A

4.5ft

8.Sft

A4

44-

I

0.0

1.0 56

• 57
2.0

-3.4 • 56

4.0

I 59
- S.D

-S.D 60

- 7.0

— 8.0

9.0

-10.0

11.0

—12.0

-13.0

-14.0

-15.0

- 16.0

- 17.0

- 18.0

— 19.0

20.0

Top of pipe 1.1 mefoe
te gred&

i0W NJY4TE
0.Thn ————

1.Sei

51.-f 5*0

4.0

DRILL CODIfIES

0.10
Top of pipe EIov.= 575.3m

MiST LEWIS:
(hem of pWl
Fémmyf. 2011
DIh: Dy

Moroh2I, 2011
Depth: 4.4oi Oev.= 570Dm

TYPE PFE
Shn Ppf Schedule 40

TYPE Cf PIEZOMEJEI4;
stmidplpe

PCCMEIDR IF:
P5 iIuDe lire

0.0

H

H- 1o

H- 15.0

—20,0

25.0

—30.0

—35.0

—40.0

—45.0

—50.0

—55.0

-60.0

—65.0

GROUND ENGINEERING LTD. IL000ED BY: RY COMPLETION DEPTH: 6.1 m —

REVIEWED BY: PW COMPLETE: 11/02/08

.
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FILL — silty clay
— trace sand
- moist
— very dark grayish brown (2.5Y 3/2)

D.9m 3.Dft
CLAY — silty

— moist, stiff to firm
— oxidized, iron stains
— salt crystals
— very dark grayish brown (2.5Y 3/2)

1.8m 6.Dft
TILL — silty, clayey

— moist, stiff to hard
— oxidized
— salt crystals
— olive brown (2.5Y 4/4) to dark

grayish brown (2.5Y 4/2)
14.Dft

SHALE
silty cloy, highly plastic
moist, stiff to hard

— unoxidized below 4.9 metres
— very dark grayish brown (2.SY 3/2)

to very dark gray (5Y 3/1)
6.lm END OF HOLE 2O.Oft

NOTES:
1. Test hole was excavated on February 8,

2011 using a iSO mm dia. continuous
flight auger.
No seepage or sloughing was noted
immediately after completion of
drilling.

3. Test hole was backfilled to surface
immediately after completion of
drilling.

PROJECT: PROP. SUBDISION EXTENSION ‘LOCATION: 575271.1 N; 13523118.5 E ‘TEST HOLE NO: 051J3—1H213
CUENT: CITY OF WEYBURN LOCATION: WEYBURN, SKATCHEWAN PROJECT NO: CE-D6O3

DRILL RIG: BRAT 22 DIGGER ELEqATION: 574.6 metres (GEODETIC) ELEVA]1ON: 574.60 (m)

SAMPLE TYPE ISHELBY TUBE DISTURBED SPT SAMPLE PAIL SAMPLE [fi] ND RECOVERY [[] JAR SAMPLE
A POCKET PEN (kPA)A • BLCW COUNT•

in —i 60 120 180 240 20 40 60 80C-.. Q 0 0E •suLPNAIEcciITENT(%). SOIL AvANE SHEAR (kPo)A‘ in o 0.2 0.4 0,6 0.8 60 120 180240 ““

:i: WJ C‘— °- o •0Nc0NF1NED(kPa). H
0CL - PLASTIC MC. L]QUI[) DESCRIPTION 6 120 180 240 inin

0o1 I I •DRY DENSI1Y (t/m3)•
20 40 60 80 - us t it

CL

CH

E 61

E 62

E 63

64

2 65

I

j

I ‘‘‘‘‘I’’’’’ ‘—Hi’’’’

.

ii .

.. .

,

L..._ 2.

4.3m

PIERRE

u.u

— 1.0

— 2.0

— 3.0

— 4.0

— 5.0

— 6.0

— 1.0

—8.0

— 9.0

- 10.0

- 11.0

H 12.0

H 13.0

H 14.0

15.0

—16.0

- 17.0

— 18.0

—19.0

20.0

so

10,0

15.0

H 20.0

—25.0

H 35.0

—40.0

—45.0

—50.0

—55.0

—60.0

— 650

, ,

I

GROUND ENGINEERING LTD. [EV1EWED BY: PW COMPLETE: 1
LOGGEDBY:RY JCOMPLE11ONDEPTH:6.lrn

Regina.

Saskatchewan Fig. No: GE—OBD3—19
1/02/08
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FILL — silty clay
— trace sand
— very moist
— very dark grayish brown (2.51 3/2)

750mm 2.Sft
ClAY - silty

— moist, firm to stiff
— oxidized, iron stains
— salt crystals
— very dark grayish brawn (251 3/2)

1 Sm
TILL — silty, clayey

— moist, stiff to hard
— salt crystals
— oxidized, iron stains
— cobblestones at 4.3 metres
— alive brown (2.51 4/41

NOTES:
1. Test hale was excavated on February 8,

2011 using a 150 mm dia. canbnuaus
flight auger.

2. Piezometer was installed.

Top of pipe 1.1 metres

cR’ia%R NtME

1Dm

I.5m
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r — silty clay, highly plastic .i..J
— moist, stiff to hard

—

unoxidized below 4.9 metres
... — very dark grayish brown (251 3/2)

: to very dark gray (51 3/1)
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