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APPLICATION FOR A
LAND USE BYLAW AMENDMENT

IMEORTANT: This information may also be shared with appropriate government/other agencies
(e.g. Alberta Agriculture, Food and Rural Development; Alberta Environment; the regional health
authority), and may also be kept on flle by those agencies. This information may also be used by Application No.
and for any or all municipal programs and services. The application and related file contents will
become available to the public and are subject to the provisions of the Freedom of Information and | Fees Submitted: $
Pmucdan of Privacy Act (FOIP). If you have any questions about the collection of this

of tion, please The Municipal District of Willow Creek No. 26. Site Inspection:
APPLICANT: __DANA FANCY & AGNES FANCY’ Telephone:_542 - 2165
ADDRESS: P,O, Box 142 Stavely AB Fax: 549 - 2166
TOL 120 Bug/Cell: '

REGISTERED OWNER: _ DANA_FANCY & AGNES FANCY Telephone: 549 - 2165
LEGAL DESCRIPTION: Lot(s) _Block Plan

OR: Quarter __SE  Section___3  Township_ 14 Range_28 W_4 M
PROPOSED AMENDMENT: \ ’

From: Reservoir vicinity - RV (43.69 acres) Rm:al Recreational - RR (..‘l;i.ﬁa:IGS)

To: Grouped Country Residential - GCR

APPLICANT’S SUBMISSION: Please state your reasons for applying for this amendment and if applicable, supply
details of future plans/development, complete with sketches that illustrate the proposal. Attaching separate sheets will be -

necessary

Proposed area structure olan attached in Supbor

REGISTERED OWNER OR PERSON ACTING ON BEHALF OF: Vwe agros to the collection and sharing of this

information contained in this application, and any other information that may be required to verify and evaluate this
application as explained above. Ihave submitted particulars concerning the completion of the proposed development and
agree to comply in all respects with any conditions that may be attached to any development permit that is issued and with -

any other bylaws that are applicable. I am aware that I may be required to pay for all local improvement costs, which - - - )

include drainage, sidewalks, road constructxon, street lighting, water and sewer main extensxons, utility connection fees
and installation costs at the present established rate.

I have read and understand the terms noted above and hereby apply for that described above and/or on the attached plans
and specifications. I further certify that the registered owner(s) of the land described above is aware of this application.

DATE: ___way 1, 2007 " SIGNED:___p gl
T 3 cme Elg&v ZADETKS, AGENT]
1

¢/¢ TORRY LEWIS ABELLS LLP
11 220 - 4th. Street South’

“LETHBRIDGE AB Applicant(s). 713 4J7
(P) 403-327 Adnﬁ IF\ 403..328.497
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INTRODUCTION

-

Fancy's Pine Coulee Development (Phase 2)

It is the intention of the owners of:

SE % 3-14-28-W4

to develop the lands 29.43 acres +/- in accordance with the Pine Coulee Reservoir Area
Structure Plan and Municipal District of Willow Creek Land Use By-law.

It is proposed that a re-designation of the lands from Reservoir Vicinity (RV) (43.69 acres) and
Rural Recreational (RR) (13.63 acres) to Grouped Country Residential (GCR) to allow for
subdivision and development of Phase 2 as follows:

Refer to Tab 4 plan for sketch plan of 3 phases.

Phase 1:

Phase 2:

Phase 3:

Has already been completed and included 10 titled lots total area
32.65 acres with land designation Grouped Country Residential.

In addition to the 10 titled lots, Dana and Agnes Fancy (the
“Developers”) had intended Phase 1 to have included 1 titled lot to be
developed as a Recreational Vehicle Park total area 13.63 acres with
land designation Rurali Recreational. The Developers have not
developed the Recreational Vehicle Park and now wish to have this
area developed as described below at Phase 2.

9 future titled lots total area 29.43 acres (11.91 ha) proposed land
designation Grouped Country Residential.

Roadway 1.62 (0.655 ha) acres.

Phase 2 will include the area previously proposed as a Recreational
Vehicle Park as well as a portion of land which is currently Resevoir
Vicintity

5 or 6 future titled lots with proposed land designation Grouped
Country Residential comprised of land in the northwest corner of SEV4
3-14-28-W4 and in the southwest corner of NE % 3-14-28-W4

Following redesignation the Developers will make application for subdivision of lots 13-21. The
balance of land (phase 3) will remain Reservoir Vicinity and be used for grazing. If the Developers
wish to apply for redesignation/subdivision/development of Phase 3, a new application will be filed



with all required information and studies.

SITE ANALYSIS

Location:;

a)

b)

c)

d)

e)

The parcel is the remainder of SE % 3-14-28-W4, after acquisition of land by the Province
of Alberta for development of the Pine Coulee Reservoir, and excepting lots 9 and 10 of
Phase 1 of development.

The site is on the west side of the Reservoir immediately north of the boat launch and Pine
Coulee Recreation Area.

The parcel is Y2 mile north to south, laying between the west boundary of E 1/2 of 3, and
the geotechnical takeline boundary established by Alberta Public Works (Infrastructure).

Topography:
The area is gently rolling grassland sloping from west to east ie: towards the Reservoir.
Climate:

The area enjoys prairie - foothills weather; short summers, cold winters, wind, temperature

extremes from 45 to +35, annual frost free days approximately 130, annual hours of

sunshine approximately 2300, rainfall and snow in moderate amounts.

Vegetation:

The parcel of land is a mixture of native and domestic grass.

Land ownership adjacent to site:

East: Alberta Infrastructure

South: Municipal Township Road 140 and Alberta Infrastructure (Pine Coulee Park)
West: Matthew and Sheila Wilson

North: Phase 1 of development which includes 10 lots

Land Use:

The parcel has been used for grazing. The land is stable and suitable for residential
construction. Adjacent land uses are agricultural and (to the south) recreational.
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PROPOSED LAND USE

The parcel has been sketch planned for 9 future titled lots 3.09 acres (1.251 ha) each. Application
is made for redesignation of Phase 2 only. The residential development is broken up into three
phases. Phase One has been completed. The owners would, when permissible, proceed with
Phase Two of the subdivision. The Developers have no concrete plans for Phase Three as of the
present date, however their intention is to have 5 or 6 future titled lots with proposed land
designation Grouped Country Residential.

If Phase Three does proceed the landowners will make a full and complete separate application
for re-designation and subdivision (geotechnical and percolation testing has already been done for
the area covered by Phase 3)

POTABLE WATER

9)

h)

The Developers propose that the future owners of lots 13 — 21 of Phase 2 build separate
cisterns. Lot owners will arrange for water to be supplied by delivery. Lot owners will not
be able to have water wells on their lot.

The Developers will ensure that purchasers of lots 13-21 are made aware that they will be
responsible for having water transported to their cisterns and that water wells will not be
permitted. Notice of the necessity of having water transported to lot owned cisterns, and of
the prohibition against water wells would be made to all residential lots purchasers by way
of restrictive covenant on title and thereby become a condition of sale.

Proposed Roadway Access:

Access to the site is made by travelling south from Secondary Highway 527 on Range
Road 282 then east on Township Road 140.

Access may also be made by travelling west from Alberta Highway 2 on Township Road
140 around the Reservoir and over the dam then north on Range Road 282 then east on
Township Road 140.

The roadway and access within the proposed development will be all weather gravel
surface built to the municipal standards and upon satisfactory inspection and acceptance
by the municipality dedicated to the public roadway system.

Drainage will be developed by road borrow or ditch with culverts as required to municipal
standards.



~ Utility services - natural gas, electricity and telephone will be provided by underground

trenching in the ditch along the east side of the proposed roadway.
Soil Evaluations and Geotechnical Consultants

The east boundary of the parcel is the Pine Coulee Reservoir project takeline. This
boundary was determined after extensive and thorough geotechnical investigation done on
behalf of the Province. The boundary was chosen with the utmost of caution to ensure that
all slumping of land that would follow the flooding of Pine Coulee and the periodic
drawdown for municipal and irrigation water needs would occur on public lands.

To ensure the safety and protection of development on the outside of the boundary was
the main purpose of the intensive survey and study.

Notwithstanding the above investigations, the Developers have retained AMEC Earth &
Environmental (“AMEC”) to make an investigation of the proposed land uses, in particular,
percolation testing - suitability for septic tank and field installations, as well as, investigation
of the load-bearing character of the subsurface conditions.

The report from AMEC, dated September 19, 2008, is attached (at tab 7). It is important to
note that AMEC has undertaken geotechnical and percolation testing of both Phase 2 and
Phase 3. Their report provides as follows:

1. Geotechnical — load-bearing characteristics of subsurface

“The subsurface conditions at this site are considered suitable for the development of the
proposed residential subdivision since the native soil deposits at shallow depths have
adequate bearing characteristics. It is expected that future residential buildings will impose
light to moderate structural loads. As such, the subsurface conditions are suited for strip
and spread footing foundations. The soil conditions at the site are also well suited for
installation of underground utilities, construction of slab-on-grade floors, and construction of
asphalt surfaced roadways” (page 3 AMEC report dated September 19, 2006)

2. Percolation Testing

AMEC conducted 15 percoiation tests at the iocation of Phase 2 and 3 (with & percoiation
tests being done at the 9 proposed lots for Phase 2 and 6 percolation tests being done at
the proposed 6 lots at Phase 3) — The Alberta Private Sewage Systems Standard of
Practice handbook (APSS) recommends soil with a rate of 5 to 50 minutes per 25mm. Of
the 15 percolation tests undertaken, 11 sites met the APSS standards. The 4 other sites
indicated readings less than 5 minutes per 25mm — the soil at these locations had course
or porous soil textures such as sand.
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Despite the resuits for these 4 sites, AMEC stresses, at page 4 of their report:
“It should be noted that a “fail” classification does not preclude the use of a septic
field at these locations but indicates the requirement for the development of site
specific septic design options (i.e. mound design) that are effective with the
observed percolation rates”

The Developers intend to utilize these mound design septic systems on the lots which had
percolation test results below the APSS recommended standards. These sites, for Phase
2, are identified as lots 15, 19 and 20. All other Phase 2 sites will not require special septic
design options. For lots 15, 19 and 20 the Developers will ensure that notice of the

necessity of having a mound design septic system is registered on title by way of restrictive
covenant.

3. Other Engineering Standards for Development:

a) site grading and subgrade preparation

AMEGC recommends that the lots which are to be developed be graded in the early
stages of construction to provide positive drainage for surface runoff away from
buildings and roadways.

b) concrete type due to sulphate considerations

AMEC performed a water soluble sulphate concentrati ¢
degree of sulphate, subsurface concrete will need to be designed for “Class S3”
exposure as defined by CSA A23.1-04.

J- Reservoir Access:

Preliminary investigation indicates that Reservoir access (non vehicular) will be allowed to
residents pursuant to a Reservoir Access Agreement with Alberta Environment.

Alberta Environment Reservoir Lands Guideline Policy July 1999 will be followed and
applied. A natural grass surface pedestrian walkway is located between lots 10 and 13; on
the Utility Right of Way. This walkway will not have any permanent structure or resurfacing,
it will be fenced to provide for pedestrian access from the proposed iots iocated west of the
roadway to the Reservoir Public Lands along the water.

k. Fire Protection:

Water will be accessible from the Reservoir.



. Garbage:

Each resident will be responsible for removal and disposal of their own garbage. There will
be no burning of garbage.

ARCHITECTURAL CONTROLS AND DEVELOPMENT STANDARDS

m.  The intent of the development is to provide a low impact, high quality development.
The Developers will register Restrictive Covenants against all titles governing the
manner of development as may be required by the municipality, inter alia:

site buiit, wood or concrete frame houses, minimum 1,000 sq/ft.

house placement as recommended by AMEC geotechnical assessment and
municipal building permit;

the geotechnical, percolation, and other recommendations of AMEC will be
appended to the Restrictive Covenant so that lot purchasers will have notice
of the AMEC building recommendations;

as above, lot purchasers will be given notice pursuant to the Restrictive
Covenant of the prohibition against water wells, and for selected lots, the
necessity of mound design septic systems;

accessory buildings as approved by permit;

lot owners will be required to build within two (2) years of purchase;

animals - maximum four (4) animals, no more than two (2) large animals, no
cattle.

DEVELOPMENT AGREEMENT

1.

If it is determined that the proposed has merit the landowners will meet with municipal
authorities with respect to terms of a Development Agreement.

The Development Agreement will include:

- municipal reserves,

- environmental reserves;

- terms of the Restrictive Covenant;

- such other terms and conditions as are necessary to the orderly development and use



of the lands.

All of which is submitted in support of an application for re-designation of land pursuant to
Pine Coulee Area Structure Plan S.10.2.1

DATED at STAVELY, ALBERTA, this 17" day of December, 2006.

Dana and Agnes Fancy, Applicants.
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1.0 INTRODUCTION

AMEC Earth & Environmental (AMEC), a division of AMEC Americas Limited, was retained by
Mr. lan Zadeiks of Torry Lewis Abells LLP, to carry out a geotechnical investigation for the
proposed Phase 2 and Phase 3 of Pine Coulee residential subdivision, located in the quarter
section, SE % 3-14-28 W4M, near Stavely, Alberta. )

The purpose of the geotechnical investigation was to determine the subsoil and groundwater
conditions at the site and to provide geotechnical recommendations pertaining to site
preparation, roadway construction, sewage disposal considerations, installation of underground
utitisciand theldssionlandiconstnictionofresidentialhotisiholicimdation'andisiablsystems?
This report summarizes the results of the field and laboratory testing programs, and presents
geotechnical recommendations for the proposed residential subdivision.

2.0 SITE DESCRIPTION

The site is located in Stavely, Alberta, consisting of the western portion SE %4 3-14-28-W4M. It
is understood that Phase 2 has a total area of 29 acres and will be divided into nine country
residential lots, each having an area of 3.09 acres. Phase 3 has a total area 18 acres and will
be divided into six lots, each having an area of 3.0 acres.

The site consists of gently rolling grassland sloping down from west to east. The subject site is
west of the Pine Coulee Reservoir and north of the Pine Coulee Recreation Area.

3.0 FIELD AND LABORATORY PROGRAMS

The field investigation consisted of advancing 15 boreholes, designated as BH01 through BH15.
One borehole was advanced in each of the 15 proposed residential lots to an approximate
depth ranging between 3.4 m and 6.5 m below ground surface. Two additional probeholes were
advanced within each lot to a depth of 0.9 m below ground surface to conduct percolation
testing to determine the suitability of the soils for septic flelds. Figure 1, Appendix A, shows the
approximate borehole locations.

Prior to field driling, AMEC conducted the necessary underground utility clearances at the
borehole locations through Alberta “First Call”.

nrllllnn wae conducted on Julv 8 and 7 2008 using a truck-mounted eolid stem auaer drill rln

e Liruuawa O vy O iy AUVD) WO Iy & UUWUNTIIIOW Iivu DUl Swei

opemted by Chilako Drilling Services Ltd., of Coaldale, Alberta and an AMEC geotechnical
technician logged the auger cuttings.

Field classification of the soil types encountered was based on the auger cuttings recovered

during driling. The soils were logged according to the Modified Unified Soil Classification
System, which is described in the explanation of terms and symbols in Appendix B. Due to the

ABXI0022 - Blaviey AX20032 Page 1
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method by which the soil cuttings are retumed to the surface, the depths noted on the borehole
logs may vary by plus or minus 0.3 m from those recorded.

Standard Penetration Tests (SPT’s) and pocket penetrometer readings were used to assess the
in-situ strength of the soil types encountered. Disturbed soil samples were obtained from the
auger cuttings for determination of in-situ moisture profiles in each borehole.

Groundwater seepage conditions were monitored during drilling. In addition, 25 mm diameter
standpipes were Installed in all boreholes to facilitate short-term monitoring of groundwater
levels. The standpipe installation details are provided on the corresponding borehole logs.

The elevations of the 15 boreholes were surveyed on July 13, 2006. The boreholes were
referenced to the ground elevation of BH13, which was assigned an elevation of 100 m.

40 SUBSURFACE CONDITIONS

4.1  Soll Conditions

In general the soil profiles consisted of topsoil over sand/clay/clay till which was underiain by
bedrock. Detailed descriptions of the soil conditions encountered are provided on the borehole
logs in Appendix A. The following is a brief description of the soil types encountered.

Topsoil was encountered at the ground surface at all borehole locations and ranged in thickness
between 100 mm to 200 mm. It should be noted that the thickness of the topsoil may vary
across the sits, from what was encountered at the borshols locations. The topsoil contained

sand, trace clay, was dark brown, and was damp.

Clay was encountered below the topsoil in BHO1, BHO4, BH0S, BHO06, BHO08, and BH10 and
extended to depths ranging between 0.7 m and 2.1 m. The clay was silty, with trace sand, trace
gravel, low to medium plastic, stiff to hard in consistency and damp to moist.

Sand was encountered below the topsoil in BH11, BH12, and BH14 and extended to depths
between 0.7 m and 3.7 m. The sand was fine to medium grained, silty, with trace to some clay,
trace gravel, was compact to dense, and damp.

Clay till was encountered below the topsoit and/or clay in BHO1 through BH10, BH13, and BH15
and below the sand in BH11, BH12, and BH14. The clay till extended to depths between 3.0 m
to beyond the exploration depth of 6.5 m. The clay till was silty, some sand, trace gravel, was
low to medium plastic, and damp to moist. Standard penetration tests (SPT) performed in the
clay till indicated ‘N’ values ranging from 12 to over 50 blows per 150 mm penetration. The clay
till was predominantly very stiff to hard and the consistency increased with depth. The exception
was BH-09 where the clay till was stiff below 5 m. Silt and clay layers were encountered within
the till in BHOS and BHO09 and were about 0.7 m thick.
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A sand layer was encountered within the clay till in BHO1, BH12, BH13, and BH15 and ranged
in thickness from 0.3 mto 2.1 m, and extended beyond the exploration depth of BH01. The
sand was fine to medium grained, silty, with trace to some clay, was compact to dense, and
damp to moist. The sand layer was predominantly compact to dense with the exception of BH-
09 where the sand was loose below 6.1 m.

Bedrock was encountered in ten of the boreholes at depths between 3.0 m and 5.7 m below
grade. The bedrock was weathered sandstone and siltstone and was light grey and damp.

4.2 Groundwater Conditions

All boreholes were dry at the completion of drilling. On July 13, 2006 groundwater levels were
measured at 3.3 m and 5.5 m below ground surface in BHO1 and BH12, respectively, with the
remaining boreholes being dry.

The depth of the groundwater table typically fluctuates seasonally depending upon several
factors that include the local geology and hydrogeology and effects of recharge due to
infiltration from snowmelt and precipitation and may rise by up to 0.5 m.

50 RECOMMENDATIONS

51 General

The subsurface conditions at this site are considered suitable for the development of the
proposed residential subdivision since the native soii deposits at shaiiow depihs have adequaie
bearing characteristics. It is expected that future residential buildings will impose light to
moderate structural loads. As such, the subsurface conditions are suited for strip and spread
footing foundations. The soil conditions at the site are also well suited for installation of
underground utilities, construction of slab-on-grade floors, and construction of asphalt surfaced
roadways.

5.2 Percolation Testing

The Alberta Private Sewage Systems Standard of Practice handbook (APSS) states, “Soll with
a rate of 40 to 50 min per 25 mm (per inch) indicates clay which is a fine texture and has small
pore spaces. A percolation test resulting in a rate of 5 to 10 min per 25 mm (per inch) indicates
a course or porous soll texture such as sand. The clay accepts and transmits water much
slower than a soll such as sand. Additionally, salils that allow the effluent to move through it
quickly do not properly treat the effiuent. Conversely solls that do not allow the effluent to easily
move through it will soon plug up as it is difficult to treat the organic content in the sewage

which then plugs the soll"*

1 Alberta Private Sewage Systems Standard of Practice January 1999

\II00K2 - Slaviey AIX30032 oo Page 3
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Results of the percolation testing indicated that BH1 through BH5, BH7, BH8, BH10, BH11,
BH12, and BH15 satisfy the APSS requirements for the construction of septic fields.
Percolation assessment of the soils within BH06, BH09, BH13 and BH14 failed the APSS
requirements.

It is recommended that additional percolation assessments be conducted at proposed septic
field locations following the determination of field locations, lot design, house size and loading
rates. This would ensure relevant, septic field location specific percolation data is obtained for
assessment against the APSS requirements. It should be noted that a “fail” classification does
not preclude the use of a septic field at these locations but indicates the requirement for the
o a____a _£_ . PR T PRPIY POy | prpepey RO R pagiy perey \ $umd mnm Affmblirn wasithe

deveiopment of siie spedific seplic design options {i.s. mound design) that ars sffective with the

observed percolation rates.

The static groundwater levels observed in all boreholes meets the APSS requirement for a
vertical separation between the point of effluent infiltration and a water table or impervious layer,
as described below:
a. 1500 mm (5 ft.) in a disposal system supplied with effluent from a septic tank and no
other treatment, or

b. 900 mm(3ft.)in

i. adisposal field supplied with effluent from a Class 1 packaged sewage treatment
plant or a sand filter,

ii. atreatment mound, or
iii. anopen bottom sand filter.

Vertical separation means the depth of unsaturated soil between the bottom of an effluent
disposal component and the highest seasonal water table. Since percolation testing was

conducted in July 2006 it is anticipated that higher groundwater levels will likely be observed
narinde of nraninitation or fnllmulm enrlnn thaw, As such, the nmnndwahr

foncwins|proioncsdoercdsiofinresinitatio

levels observed may not reflect the highest seasonal gmumater table.

Currently, it appears that groundwater levels are likely suitable for septic field development at
each borehole location. However additional monthly groundwater levels should be obtained to
confirm that seasonal high groundwater levels meet the regulatory standard for effluent disposal

with a septic system.

The measured water levels and associated times at each percolation test location with the
calculated percolation test results are presented in Table 1.

PProjecis\LathiridgeViX30032 - Blaviey SubdivisioniiX30032 Repertdoc Page 4
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Table 1: Percolation Test Results
Percolation Ground | Ground
Borehole In ::‘mm:m I":fr;':'::t Rate Pass | Water | Surface
No. (min) (mm) (min/ IFail | Level | Elevation
25mm) ‘m)* (m) **
BHO1 30 112 6.7 Pass 3.32 112.220
BH02 30 52 14.4 Pass Dry 111.475
BH03 30 54 13.9 Pass Dry 107.800
BHO4 30 57 13.2 Pass Dry 107.850
BHO05 30 73 10.3 Pass Dry 103.400
BH06 10 75 3.3 Fail Dry 104.990
BH07 30 99 7.6 Pass Dry 101.015
BHO08 30 53 14.2 Pass Dry 102.535
BHO09 10 117 21 Fall Dry 103.400
BH10 30 131 5.7 Pass Dry 101.075
BH11 30 96 7.8 Pass Dry 98.545
BH12 30 122 6.1 Pass 5.45 97.915
BH13 10 57 4.4 Fail Dry 100.000
BH14 10 57 44 Fall . Dry 102.480
BH15 30 138 5.4 Pass Dry 103.570

1. The Alberta Labour guidelines regarding soil percolation rates for sewage treatment by subsurface systems are:
(a) not faster than 5 minutes per 25 mm (1in.) as determined by a percolation test using water, and
{b) not siower than 60 minutes per 256 mm (1 in.) as determined by a percolation test using water.

2. Depth of water below existing ground elevation

3. Approximate elevation with respect to each individuai drik location

5.3  Site Preparation

Depending on final design grades it is anticipated that some site grading, including cut and fill
operations, will be required as part of the subdivision development. it should be emphasized
that surface grades should be designed to minimize the depth of fill across building footprints to
reduce the potential for settlement.

It is recommended to strip all topsoil from areas to be developed such as building footprints, fill
areas, and roadways prior to site grading. The stockpiled organic material may be re-used for
grading in landscape areas or to topsoil lots.
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The surface of the exposed subgrade should be proofrolled to identify any weak spots. Any
localized soft areas encountered should be sub-excavated and replaced with suitable
engineered fill. The depth of excavation should be sufficient to remove the soft material, or to
bridge over the material to give proper support for earthmoving and or paving equipment.

Following the stripping operations, and prior to placing any fill, the subgrade should be free of
frost and graded to slopes shallower than 5 horizontal to 1 vertical (5H:1V) in order to reduce
differential fill thicknesses, and potential for differential settiements.

The native clay till and sand present at the site are suitable for use as fill material, provided they

are properly molsturs conditioned to within 0 to +3% of optimum moisture content and

compacted to 98% of the standard Proctor maximum dry density (SPMDD). Development
activities should be organized to maintain soll moisture near natural leveis, or generally between
the plastic limit (usually near the optimum moisture content) and about 3 percent above OMC.
Particle sizes larger than 75 mm should be removed during placement of the clay till borrow
used for grading fill or backfill.

General engineered fill material should consist of compacted inorganic clay, or well-graded
granular material. All fill placed as part of the overall site grading operation should be placed in
lit thicknesses compatible with the compaction equipment being used, but no thicker than
0.3 m. Fine grained fill soils should be uniformly compacted to at least 98 percent of SPMDD at
a moisture content of one percent below optimum to three percent over opimum moisture
content. Granular fill should be compacted to at least 98 percent of SPMDD, at moisture
contents within 3 percent of optimum. The native clay till present at the site is suitable for use as
fill material, provided it is properly moisture conditioned. Sand which is uniformly graded, or
which contains more than 10 percent passing the 0.080 mm sieve is not recommended due to
the difficulty in compacting this material. All fill soils should be free from any organic materials,
contamination, deleterious construction debris, and stones greater than 75 mm in diameter

If imported gravel fill is used to raise the grades, it should consist of a minus 75 mm gravel
within the aradation limits given in Apnendix C, Other gravel fillg with gradation limits elighthy

outside of those provided may be oonsldemd upon appnoval by the geotedmical engineer.

Self weight settlement of grade-raising fill should be expected, even for well compacted soils
placed and compacted under ideal conditions. Settlements in the order of 1 to 3 percent of fill
thickness are typical in clay solls compacted between 98 percent and 95 percent of SPMDD,
respectively. Settiement of 0.5 to 1.5 percent of the fill height could be expected for granular
soiis compacied to the same standard.
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Qualified geotechnical personnel should monitor fill placement procedures and quality of the fill
soils. Fill placement and compaction should be monitored by field density testing at regular
frequencies. All final prepared subgrades should be proof-rolled to confirm that deflections from
construction traffic are minimal, and that an acceptable degree of compaction has been
attained.

Site Grading:

The areas to be developed should be graded in the early stages of construction to provide
positive drainage for surface runoff. To reduce accumulation of surface runoff and softening of
the subgrade, site grades should be designed to minimize ponding of water on the surface and

o S e g P S Y [ ST I T SAPRPIVpY Syuppy gy

0 provide positive drainage away irom U proposed bullding &nd pavemesnt areas.

It is recommended to grade the roadways and delay the placement of asphalt by at least one
construction season (i.e., allow the subgrade to experience one frost thaw cycle). Based on the
performance of the roadway during and following the frost thaw cycle, it might be necessary to
subexcavate and repair a specific section of the roadway that has experienced frost heave prior
to asphalt placement. It is to be noted that long-term maintenance of the roadway might be
required in areas experiencing frost heave. Frequently, project schedule does not allow paving
to be delayed to observe the effects of frost on the subgrade. In these cases placement of the
final lift of pavement is often delayed one or more frost seasons, recognizing that there is some
risk that frost heave may occur and require removal and replacement of a portion of the asphalt
pavement.

54 Footings

Shallow footings will likely be founded in the clay, sand or clay till soils. Spread and strip
footings for residential structures, supported on undisturbed native soils or engineered fill
prepared as discussed in Section 5.3, may be designed based on a maximum allowable static
bearing pressure of 150 kPa, for combined total dead and live loads. These values may be
increased by one-third for transient loads such as those induced by wind.

All footings must comply with National Building Codes of Canada minimum requirements,
regardless of the bearing capacity considerations.

Footings should be based directly on undisturbed inorganic native solls free from loosened
material, or on engineered fill constructed in accordance with the recommendations provided in
Section 5.3. The bearing surface ofead1footlng base should be excavated in a manner to
minimize disiurbance of the subgrade. Cieaning of ihe bases of ihe footing excavations wiii
likety be required to remove loosened soil debris. Should softened soils be encountered at the
design footing depth, the footing excavation should be deepened such that footings bear on
competent solls. The bearing solls at each footing excavation should be inspected and

approved by qualified geotechnical personnel prior to concrete placement.
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The bearing surfaces should be protected from wetting or drying, including inflow of surface
water. The foundation soils may experience loss of bearing strength should they be subjected
to increases in moisture.

The foundation soils beneath the footings must not be allowed to freeze during construction or
during the service life of the building. Footings founded on frozen soil during construction may
seitie when the soils thaw.

For protection against frost action, perimeter footings in heated structures should be founded at
least 1.5 m below finished grade. Interior footings in heated buildings require a minimum 0.6 m

s drevs, Alevar Hho e g B Eontimean ainnodioe mhaatod bedldinea
embedment depth below the surface of the native soil. Footir S suppoiting unheatsd bulldings

or unheated parts of buildings should have a minimum 2.1 m of soil cover. Rigid insulation can
be considered to reduce the depth of frost penetration and the required depths for foundations.
Design insulation configurations can be provided once the desired footing embedments have
been established.

5.5 Grade Supported Slabs

Concrete floor slabs supported on engineered fill or on subgrade proofrolled and prepared as
outlined in Section 5.3, are considered feasible. It is assumed that the proposed building floor

- slabs are subjected to loads less than 10 kPa, and that the buildings will be heated in the winter.

A layer of gravel base course, at least 150 mm in thickness, is recommended directly beneath
the concrete floor slabs. The gravel should be 25 mm nominal size well-graded crushed gravel
placed in a single lift and uniformly compacted to a minimum of 100 percent of SPMDD. One
recommended gradation for the gravel is presented in Appendix C. Other gradations may be
suitable but should be reviewed by a geotechnical engineer prior to use.

Small vertical movements may be experienced due to moisture change in the subgrade soils.
Provisions should be made for movements between partitions and adjoining columns or load
bearing walls. In genaral, grade supnorted slahs should be allowed to flost relative to adiacent
foundation elements, except possibly at doorways. If some differential movement cannot be
tolerated, then consideration should be given to structural slab systems.

Service connections should be designed to accommodate some movements. Waterlines should
not be placed below slab on grade floors. Waste water lines below slabs should be installed
carefully to minimize the potential for breakage and leaks. Heating ducts below grade should be

[ SO I gy b AL b

insulated to prevent diying of the subgrade soils.
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5.6 Excavations

Excavations are expected for utility installations, and basements. The side slope of
conventional unsupported trench excavation would be dependent on the local soil conditions. In
general, for excavations deeper than 1.5 m, it is recommend side slopes be cut back fo a
minimum 1H:1V. Through sand, silt or saturated layers, flatter side slopes will likely be required
to prevent sloughing and undermining effects. The sideslopes for the excavations should
conform with the latest edition of the Construction Safety Regulations Alberta Occupational
Health and Safety guidelines.

Ao __ A0 a b0 R b R B AL emmiobod fonce = Modoman af ab

All ©8imporary surcnarge ioaas should be Kept DacK 1roim U8 exXcavawsa 1aCos a GIS\ainca O at
least one-half the depth of the excavation. All vehicles delivering materials to the site should be
kept back from excavated faces a distance equal to half the excavated height or at ieast 1.0 m.

57 Backfill

Backfill for utility trenches and against basement walls should consist of inorganic cohesive soils
or well-graded granular soils. The native clay till and sand would be suitable for use as bacifill
provided it is at a suitable moisture content for compaction, and any cobbles over 75 mm in size
are removed.

Backfill soils are capable of exerting significant horizontal pressures onto a basement wall. Itis
recommended the backfiling be delayed until the concrete has gained sufficient strength to
support the horizontal loads. The top and bottom of the wall should be braced prior to
backfilling. It is recommended to place the basement floor slab and floor joists prior to
backfilling around walls. Backfill should be brought up evenly around the building perimeter to
minimize differential horizontal pressures on the basement walls.

Rather than heavily compacting the backfill around the basements, it is recommended to
nominally compact the backfill (80 - 95 percent of SPMDD) recognizing that settiement of the
backfill will accur, particularly aftar the firet fraeze/thaw and moisture infiliration cvcle. Backdill
around basement walls should be sloped to shed water away from the structure with a
recommended slope of at least 5 percent. The slope of the backfill should be checked
periodically to maintain the slope of the ground surface away from the wall. Roof leaders from
houses and garages must be discharged onto the ground surface well clear of the foundation
walls to help minimize infiltration of water into the backfill and subdrainage weeping tile system.
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58 Basement Subdrainage System

Based on the groundwater measurements at the site, basement subdrainge systems are not
required. Good construction practice Is to place weeping tile around the exterior foundation
walls at footing level in order to intercept any surface water which may infiltrate the backfili

adjacent to the foundation wall.

59 Sidewalks and Driveways

Exterior sidewalks and driveways should be free-floating and should not be doweled into
foundation elements except possibly at doorways. It Is to be noted that clay till on site is

The separation joint at the sidewalk/building interface should be sealed in order to limit seepage
of surface runoff into the subgrade soils. The subgrade beneath the exterior flatwork or concrete
sidewalks adjacent to buitdings should be sloped away from the building at gradients of not less

than 2 percent.

5.10 Roadway Construction

It is understood that the roadways within the proposed subdivision will be gravel surfaced and
will be subject to moderate passenger vehicle traffic. It should be recognized that periodic
maintenance of gravel surfaced areas will be required and replenishment of the granular base
course will be required over the long term.

The recommendations for subgrade preparation given in Section 5.3 should be followed in the
preparation of the subgrade beneath the roads, except that the upper 300 mm of the subgrade
should be compacted to a minimum of 98 percent SPMDD.

The recommended section for gravel-surfaced road ways developed on native subgrade soils is
as follows:

Table 2: Recommended Road Section

Material Local Roads
(Moderate Traffic)
Base Course* 100
(25 mm Well Graded Crush Gravel)
Subbase Course* 300
{75 mm minus Well Graded Gravel)
*Appendix C provides the recommended gradation for these gravels.

< Athridge\BX0032 y WEXI0032 Page 10
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The road surface should be sloped and graded to effectively remove all surface water as rapidly
as possible. To minimize the occurrence of surface water ponding in the roadways, finished
surface grades and cross slopes in the order of two percent are recommended. Allowing water
to pond on the pavement surface will lead to infiltration of water into the subgrade which could
result in weakening of the subgrade soils, and also encourage the formation of potholes during
spring thaw. it is recommended that drainage also be provided at the subgrade level by
crowning the subgrade.

5.11 Concrete Sulphate Exposure
A water soluble sulphate concentration test was performad on a sample of the native clay till

recovered from the site. The test indicated a water soluble sulphate concentration of 0.23%.
Therefore, in accordance with CSA.A23.1-04 standards, the degree of sulphate exposure may
be considered “severe”, and the subsurface concrete should be designed for Class S3 exposure
as defined by CSA A23.1-04 for concrete in contact with the local soil. Any imported soil used

adjacent to concrete should be tested to determine the potential risk of sulphate attack.

Air entrainment is recommended for all concrete exposed to freeze thaw cycles to enhance
durability.

512 Testing and Inspection

All engineering design recommendations presented herein are based on the assumption that a
qualified contractor will be retained to carry out the work and that adequate monitoring will be
provided by geotechnical personnei during consiruction. it is recommended that inspections of
fill or backfill placement be conducted on a full-time basis by a qualified geotechnical
technologist, and include field density testing. Foundation bearing surfaces should be reviewed
by a geotechnical engineer prior to the installation of footings.
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6.0 CLOSURE

Recommendations presented herein are based on the findings in fifteen boreholes completed at
the site, and recognized engineering principles and practice. If conditions other than those
reporied are noted during subsequent phases of the project, AMEC should be notified and given
the opporiunity 1o review the current recommendations in light of the new findings.

Recommendations presented herein may not be valid if an adequate level of inspection is not
provided during construction, or if relevant building code requirements are not met.

This report has been prepared for the exclusive use of Torry Lewis Abells LLP and their
designers for specific applicaion tu the development described within this reporl. Any use
which a third parly makes of this report, or any reliance on or decisions to be made based on it,
are the responsibility of such fhird paries. AMEC accepts no responsibllity for damages., if any,
suffered by any third party as a resull of decisions made or actions based on this report.

This report has been prepared in accordance with generally accepted geotechnical engineering
practices. No other wamranty, expressed or implied, is provided.

Respectfully submitied,

AMEC Earth & Environmental,
a division of AMEC Americas Limited

G&WM "3‘4‘2@’ i

Thomas Feseley, B.Sc., E.LT. Janet Williams, P.Eng

Junior Engineer Geotechnical Engineer

Reviewed by: PERMIT TO PRACTICE
. AMEC Earth & Environmental

David Sparrow, M.Sc., P.Eng.
Senior Geotechnical Engineer

PERMIT NUMBER: P-04546

The on of al 3
Geologists and Geophysicists of Aberta
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APPENDIX A

Figure 1: Borehole Location Plan
Figure 2 - 16: Borehole Logs
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CLIENT: Tomy Lewis Abelis PROJECT: Pine Coulee Residential Subdivision { BOREHOLE NO: BHO1
DRILLER: Chiako Driling LOCATION: See Borehole Location Pian PROJECT NO: BX30032
DRILLMETHOD: PH-81150 mm SSA ELEVATION: 112.22m
SAMPLE TYPE il Shetty Tue [/}No Recovery BXisPTTest ) B arab Sampie {{ljspicPen [HE
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[ 4 F
3 Y 3
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; /e E
E 2 Z o 2 [ 3
-2 =7 :
- CLAY TILL, siiy, some sand, ¥race gravel, hard, medium piasic, 27 110
axidized, brown, damp to moist 27 -
3 27 3
3 A7/ E
2 4 [ Z ° :2 100
3 =1/ messured at332mbciow  F
3 = grade on July 13, 2008 E
2 = ;
o -f 108
: =7 ;
; ] 1A, 38, race ay, oo and e grained, ooty grade, 2 Y E
-5 compact, brown, frace coal, damp fo moist :; :101
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2/ 3
3 87 3
[s |- 5 K g7 F
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7 :
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o
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X §
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h Page 1 of 1
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CLIENT: Tomy Lewis Abells PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH02
DRILLER: Chiako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 111.475m
SAMPLE TYPE I Shely Tube [/INo Recovery DISPT Test (V) Erab Sample {ITjspren iiicore
BACKFLLTYPE  [JljBentonie []Pea Gravel [ stough [alarout [ Esend
- 3 “e‘_._‘ ol |8 E
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3 z 2 B E
@D =
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a Z B1| 15 o
i -l .mgmelbdoﬂwm el 22 o
-2 . % E
; [
..race cobbles below 24m ; E109
3 M F
: ... hard below 3.0m z B ; SPT 30 biows per 50mm o
3 ’ 108
E 7 E
4 A5 o
: ..and sl trace sitstone chips below 4.0m 2 :
3 / 3
: -herd driling below 4.5m /| 51 28 iows por T 2
-5 » 7 3
F - BEDROCK, sandstone, weathered, week, light grey ; F
3 e Z 108
2 = I ol B 5
E End of borencle a 6.0m. E
- No sloughing or seepage was observed. -
Borehiols outitiod with 25mm standplpe 105
3 and becidilled with drl cuttings. 3
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F ]
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f—m
é—m
3 i
eF1 3
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2 e — B N -
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PROJECT: Pine Coules Residential Subdivision

CLIENT: Tony Lewis Abells BOREHOLE NO: BH03
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 107.8m
...... Py - B [ [— P, Mo n__ M
SAMIFLE | TFE [ Sneny 1uos ‘Qmm ISP 16t (W) =550 Sampe LLLiSpwtran LAV
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CLIENT: Tony Lewis Abells PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BHO4
DRILLER: Chiiako Driling LOCATION: See Borehole Location Pian PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 107.85m
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CLIENT: Tomy Lewis Abells PROJECT: Pine Coules Residentisl Subdivision BOREHOLE NO: BH0S
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DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-81/150 mm SSA ELEVATION: 1034 m
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CLIENT: Tony Lewis Abels PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH06
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-81/150 mm SSA ELEVATION: 104.89 m
AR [ P [ yr, TR RKAnmwe .nn [— P Mo e n Ma__
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. 2 E
E 7 E
3 Some gravel below 3.0m nle 7 102
7 3
4 E
= ’ :
4 | =Y 5 101
3 ; 3
-5 = 7 F100
F .hard driing below 5.2m % E
F 2 ;
-6 B oo E50m i 1 %
F No sioughing or seepege wes observed. E
3 Borehole oulitied wih 25mm standpipe E
E and backfiled wih ol cultings. :
7 fovel measured dry %
3 on July 13, 2006 3
s o
o 58
iw »
" o1
LOGGED BY: AR COMPLETION DEPTH: 6.00m
e REVEWED BY. AW COMPLETION DATE: 7708
"
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CLIENT: Tomy Lewis Abelis PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BHOT
DRILER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-81/150 mm SSA ELEVATION: 101.015m
SAMPLE TYPE [l shety Tube [/INoRacovery DXsPTTesty ESrab Sample [T spi-pen [Hlcore
BACKFLLTYPE [JliBentionts [ JPen Gravel [Msioun EAom Cutings [-¥isand
= 3 E 2 8 £
g pnoworne, | S SOIL EIR g3| OmMERTESTS g
w = 3
El moe we mm |2 DESCRIPTION % HE MMENTS 3
—— @D =z
Fo H =1 TOPSOIL - race Gy, dark brown. I F
: d CLAY TILL, sity, some sand, trace gravel, hard, low o medium M D1 3
E plastic, brown, damp o moist 10 F
: ..dark brown, frace to some gravel below 0.7m " W’ E
-1 1 F-100
: 10 :
E 485 3
[ AR
-2 o d -] -4
E 2 £
: .{race cidizaton, hard driing below 2.4m g E
E g E
, M ] =
F [ Zm » [ 3
= = o
s E F
= ...and i, trace silsione fragment below 3.9m » g »
s =] BEDROCK, sitstone, wealhered, weak, lght grey g 3
=1 harddrling below . 6m w® ' SFT 33blows per 100mm £
5 o " g 06
3 E;ddnumus.m 3
3 or was observed. 3
F mwmmw .
= and backfiled with dril culings. E
_° Groundwaler level measured dry _“
3 on July 13, 2006 ;
5-7 é—u
6 o
» -
& 5
gt-10 =
2 o
§ 3
8 LOGGEDBY: AR COMPLETON DEPTE B0
AMEC Earth & Environmental REVEWEDBY: AW COMPLETION DATE: G708
h P!i of
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CLIENT: Tomy Lewis Abelis PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH08
DRILER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA | ELEVATION: 1025:5m
SAMPLE TYPE i Sheby Tube /Mo Recovery DKISPT Test () EjGrab Sample (ijspitPen Core
BACKFLLTYPE  [liBenune [-Z]pea Gravel [ sough [ FA0l Cutings +]Sand
§ o 8 E
E| Jmwoomne g SOIL E M §§ omeRTESTS | &
gk =
o
B e v wo |2 DESCRIPTION HHS :
7 [ 7] =
0 =t Toce dlay, Gk
F J Fow edum s, bown v [ M | 1) [ :
: . 77 102
i 77 ;
1 Rl G 2 3
: CLAYTILL 585, Soms Said; 7308 gravel, xd, Iow 1o modkam Z ; ;
F plastic, brown, trace axidization, damp 53; |-101
E = B1| ¥ /27 3
-2 ¥ =7 :
3 %87 E
E %87 F-100
f e ot é
E? oo sandstone, weathered, weak, lght grey ) 2‘;2 SPT 25 blows per 25mm E
: i bk o I ] F%
o sloughing or was observed. o
. Borehob i wih S5 sandobe 3
: and backfied wih drl cuttings. :
3 ovel moasured dry o8
: on July 13, 2006 E
N g
: =
: N
3 o
o
F o
3 é
M
oo
Fon
TOGEDEY. AR COMPLETION DEPTIE 30m
AMEC Earth & Environmental REVEWEDEBY: AW COMPLETION DATE: 6708
Caigary, Alberta 1 Page 101
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CLIENT: Tony Lewis Abells PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH09
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 103.4m
SAMPLE TYPE Istoty Tube MoRecoey  XsPTTest)  FEbserpie  [TTiSpiPon (icore
BACKFLLTYPE  [iBantnie [ Pea Gravel [ stough __ Floou A0 Cuttngs Elsand
e g Bl | B E
E| jpogegwe |8 SOIL Ak % §5 omerteEss | B
<
Bl o e 2 DESCRIPTION Hide 2
5 0
r /] 3
- CI.AYTI.L.st.mwld.mgmvd mrd,bwbm:n M V &
Pl b, ocs o sk, danp 1 k! 2 I
-y & 2
3 7 3
3 102
o /] o
3 [ Z B | 45 PV 3
F, i ...dark brown below 1.8m ” Z 3
E / E
: 7 10t
: ST, e s, P oy vl v, G oW, G 7 E
- ...iaeabmgmdm . ; F
F? 5 =S0me v U F
3 CLAY TILL, sity, some sand, trace gravel, hard, low % medium ’ 7 100
F plastic, brown, damp o moist ; .
E Ll 7 :
- . 7 ]
: T FT "SI, s0me sand; vace day and grave, 1oose, brown, Gamp © 7 -9
2 17 moist Zm 8 / ]
;'5 Tl.l.sny.msmtmgmvatsm Tow  medim » ’
3 plastic, brown, damp 10 molst g 98
3 7 E
s ?v %% g
] a % | 2 F
E Eor
- E;admusm g 3
3 skughing or was cbserved. E
-7 mwmmm o
E and backiled wih il cutings. e
3 Groundwaler level measured dry E
:—n on July 13, 2006 E
F-95
-0
3 o4
g‘E E
210
H E
3
3 :
-
g GG IR COVPLETIONDEPTIE 650
g AMEC Earth & Ewironmental REVEWEDBY: AW COMPLETION DATE: 6708
Caigary, Alberta Page 1 ddl
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BOREHOLE NO: BH10

CLIENT: Tony Lewis Abells PROJECT: Pine Coulee Residential Subdivision
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 101.9_7_5m
SAMPLE TYPE lsteby Tube [/INo Recovesy DXserTest EJGra Sample [[T]spitPen [ W] Core
BACKFLLTYPE  [ljenionie [ JPea Gravel [Mstougn Fjorut /4 0vi Cutings [=Jsand
= 3 8o z E
g_ STADARD PEN N g SOIL g E EE- §§ OTHER TESTS §
w
3 DESCRIPTION 5 =
a wec Mo wm |5 g g '2 E
Eo T TR 7 =707
E o CLAY, sity, frace sand, hard, low to medium plastic, ight grey, %“ 7 E
damp 7
4 E
| CLAYTIL, sily, some sand, Fraca gravel, hard, lowbmedum [ 2 | 1 E 00
3 piastic, brown, trace axdidization, damp 2
: H becomes dark brown below 1.5m X ol @ 2: F
- A ¥ 43 L
2 E :—W
E .becomes and sit and sandy below 2.5 g 3
= below 2.6m -] E
F-3  [® M Y srostiowsper2som 90
E wealherod 2l 3
3 End o borce o :
F sloughing or seepage was cbserved. L
4 Boreholo outitied wéh 25mm standpipe E,
: and backfiked with dril cuings. ;"
? g it :
s I oo
o
7 Eot
3 5
L,
% z
dt g =]
2 ;
gpnt 00
§ LOGGEDBY: AR COMPLETION DEPTH: 340 m -
ANEC Ewrth & Environmental REVEWEDEY. AW COMPLETION DATE: 7176
Caigary, Alberta Pap 11
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| CLIENT: Tonry Lewis Abells PROJECT: Pine Coulee Residential Subdivision
DRILLER: Chiako Driling LOCATION: See Borehole Location Plan
DRILLMETHOD: PH-61/150 mm SSA
SAMPLE TYFE il Sheity Tube o Recovery DswT Tesi i o Sagle
BACKFLLTYPE  [HlBentonie [ 1Pea Gravel [ siowpn FZlorout
= 3 g €
£ e g SOIL b é
£ g
& mwec me wao § DESCRIPTION : 5
—— o
E0 H M TOPSOIL- 1 Face cay, dark brown E
E|® SAND, siy,trace day,compact, ine and medum grain, pooy :
graded, light grey, damp 00
3 trace gravel some dlay, medium grained below 1.0m
E Z :_w
3 = 3
-2 3
5 / z
F b ciayey below 24m g =]
5 ~~¥race sandsione fragmen, hard drfling below 2.7m g 3
£ BEDROCK, sandsions, wealhersd, weaF, g o737 7 srotvonpetoonm |
5 / =
] End of borahole @l 3.7m. 2
4 No sloughing or seepage was observed. 3
3 Boretiole outitied wih 25mm standpipe :
3 and backfiled whh drl culings. o0
3 Groundwater level dy E
-5 on July 13, 2006 E
| .
s ]
g E
-7 :
3 »
s
F o
o §
o ;n
0
»
LOGGEDBY: AR COMPLETION DEPTH: 650m
T REVEWEDBY. W COMPLETION DATE: 71706
' Page it




BX30032.0PJ 08/09/19 14:16 AM

CLIENT: Tomry Lewis Abells PROJECT: Pine Coulee Resideniial Subdivision BOREHOLE NO: BH12
DRILLER: Chiako Driling {LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 97.915m
SAMPLE TYPE il Shelby Tube /1o Recovery DXISPT Test () Soubsample  {[1jSpkPen [JiCore

BACKFILL TYPE Weenionie

[]peaGravel [Msiough [alorout

FAom cuttings [-lsand

: g Blol B :
% BWORO PN g SOIL el ga OTERTESTS | &
S mew we ww |2 DESCRIPTION %5 $ |58 COMMENTS 5
————f 2 2
. ] 9 1] -]
F 0 B PASNIOPSOIL - 100mm, Sand, trace clay, dark brown, damp /1 b
- LI I -+ SAND, sity, face clay, fne and medium grain, poorly graded, L F
3 dense, ight grey, damp s
:_1 A2 :‘W
3 ..1rac8 gravel below 1.0m 3
. ..and skt and clayey below 1.6m :
-2 4 CLAY TIL, 555, 5 6, 00 G100, o, B G on :‘“
.race sandstone fragment, hard driling below 2.7m '_5
e 4 72| GAND, some s, i gra, poory raded, dence, Exown, damp ]
L, o
& i 8
3 v CLAY TILL, sy, some Sand, trace gravel, trace cobble, hard, low F
Y Yo meduam plaskc, brown, darmp Crountwotr o F Y
s measured &t 5A5Smbeiow |
o) 7] aade on July 13,2008 82
End of borehole a1 6.5m.
F No sloughing or seepage was observed. o1
E7 Borehole outitied with 25mm standpipe 3
3 and backiMed wit dil cutings. 3
o w
: :
SE §
210 -8
1] ;-01
LOGGEDBY: AR COWLETONDEFTE 370m
mww REVEWEDBY: AW COMPLETION DATE: 77708
h Page 101
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CLIENT: Tonry Lewis Abelis PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH13
DRILER: Chilako Drifling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-81/150 mm SSA ELEVATION: 100 m
SAMPLE TYPE i Shetty Tube {/INo Recovery DsPrTest(N) ES o serpie {TTspiePen [Rjcoe
BACKFLLTYPE [JBentonits [ IPeaGravel [ stough Felrout /o Cuttings [-7]sand
£ g glo| | B E
E| mowowmne |8 SOIL E g; OHERTESTS | &
= <
Bl e v o |2 DESCRIPTION g5 55 comens
@D = w
L -t RTOPSOIL - 100mm, Send, trace ciay, dark brown, damp /] 1 E
- 4 CLAY TILL, sity, some sand, trace gravel, hard, iow %o medium M 747 F
| plastic, brown, damp 110 E
: 1 F
- A2 ; V] _99
; .race 10 some gravel below 1.0m 1 :
E 9l E
[ %84 E
F2 A Z L 455 %
o =% o
E . =7 E
E 1| ‘SAND, some sity, medium grain, poorly graded, dense, brown, B2 E
3 5 s o = sotaoniouspertoomn 7
3 LAY TLL, sily, 5ome Sand, 200 gravel, Fiard, W 1 ecium z 27 per 3
[ plastic, brown, axddized, coal staining, damp n% -
3 57 3
E 57 :
:‘4 = =’ 96
3 22 :
F =1/] SPT 54 blows per 125mm
- _/ -
F s ..race cobbles below 4.8m Z :/ o5
: .50me gravel below 5.2m -; 3
3 B/
3 £/
- -/ -
-3 H o7 o4
: A g SPT49biowsper 260 |
3 End of borehol &t 6.5m. 3
E No sloughing or seepage was observed. E
=7 Borehole outitied wéh 25mm standpipe =
E and becifilod wih diill cuings. ]
: Groundwaler level meesured dry 3
o on July 13, 2008 -
—8 92
o -
gF—m E—so
§ " F-to
g LOGGED BY: AR COMPLETION DEPTH: 6.50m -
T ek REVEWEDEY: AW COMPLETION DATE: 71748
Calgary, [ Paeiddl
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CLIENT: Tomy Lewis Abells PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH14
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/160 mm SSA ELEVATION: 10248m
SAMPLE TYPE il sheby Tube 1/INo Recovery X]sPT Test () 5 6rab Sample {TTjspitPen {icore
BACKFILLTYPE _ [lBentonke [~ 1Pea Gravel [ stough _ Flou A0 Cutings [=2]sand
E [ & PENNE § E 2 é g
£ ) SOIL ulE OTHER TESTS
£ & Zl e §3 COMMENTS g
Bl e we ww |2 DESCRIPTION 53 b Fg 2
—— @ 2
)
Eo TOPSOIL- race day, dark 7 F
. I*1SAND, sy, race 5 some iy, #na and medium grai, poorly M7 3
: 2| graded, dense, ightgrey, damp 4 -0
E CLAY TILL, sity, some sand, trace gravel, hard, low © medium 4
-1 plastic, brown, damp 1o moist n ’ ;
F .{rate axidization, trace coal stalning below 0.6m /] E o1
C ..dark brown, frace 1o some gravel below 0.7m Z B 2 3
2 A /] 3
‘ .irace cobbles bekow21m 4 ;
7 100
4 7 b
= MY E
3 z ) 2 E
< ; 00
o Y o
E 4 3
4 s 7 3
3 ..and si, trace sandsione fragment below 4.1m 7 E
o % -
o Y »
o ! 4 [
2_5 =] BEDROCK, silsione, weathered, weak, ight grey Z: 2 3
3 o 7 i
F e /] Co7
E o 7 3
- oxx ] <
[ g e — Ha| M@ F
3 e e —— s
F mw%m 06
F and backfiled with drl cutings, E
7 Groundwaterlevel messured dry :
F on July 13, 2008 :_“
s
] ot
o
SE-10 3
3 :
82
2
e 3
§
gt LOGGED BY: AR COMPLETION DEPTH: 600 -
. m
AMEC Earth & Environmental REVEWEDEY: AW COMPLETION DATE: 77788
h m 1d1
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CLIENT: Torry Lewis Abelis 1PROJECT: Pine Coulee Residential Subdivision BOREHOLE NO: BH15
DRILLER: Chilako Driling LOCATION: See Borehole Location Plan PROJECT NO: BX30032
DRILLMETHOD: PH-61/150 mm SSA ELEVATION: 103.57 m
SANPLE TYPE lisrety Tue DoRocvey  DsPTTest)  EGsampie  [[]]spiPe HES
BACKFLLTYPE  [ljentonie [ “JPea Grave [ stough oot A cusngs E]sand
E IMSTADARD PEN N § E 2| |E= 5
£ ) s SOILL T E aa OTHERTESTS | &
S| wee we ww |2 DESCRIPTION g § s P8 5
@ ] =
©__%
o | TOPSOL-1 race cay, daik 7 F
3 o CLAY TILL, sity, some sand, irace gravel, hard low 1o medium M 4 3
E plastic, brown, damp o moist 4 E108
1 | 4 '
5 7 E
= B | @ 2: 102
n I 757
-] SAND, sy oo g, poey grade, darse, B, Gap 2 3
CLAY TILL, siiy, some sand, trace gravel, hard, iow 10 medium =7 101
:_3 pﬁﬁmmunﬁ bekow 2m " :5 mm1mm
3 - o2 :2 SPT 36 blows per 75mm
o 'g :_m
C ..{race cobbles below 3.6m :; s
4 » o7 :
E 5% 3
s ...and sk, trace sandstone ragment below 4.3m :2 o
: 24 BEDROCK, sandstone, weathered, weak, 19 grey . =) T RbomparTomn
3 = o 0 '
o XXX, =%
d 0 ‘ﬁ o
E :’ 98
s | G ‘
F o7
7 level meesured dry :
F on July 13, 2006 :
[ 96
-8 3
Eos
ot
M
1
"
LOGGED BY: AR COMPLETION DEPTH: 600m ‘
“Emﬁw REVEWEDBY. AW COMPLETION DATE: 7/708 ‘
g 1d1
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APPENDIXB

Explanation of Terms and Symbols
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS

LABORATORY
MAJOR DIVISION {:ﬁ%’& SRAPH COLOUR' TYPICAL DESCRIPTION | CLASSIFICATION
CRITERIA
TSNS Do M.
= ew GRADED \VEL-SAND 2254 Com
E g s GLEANGROARV:I.OS S:<r:rvh RED mm@mg‘“ % Dn* G QQ!Dn1ba
FINES] ® [RIMY POOFLY GRADED GRAVELS MEETING,
E Egéé ) Wi FED | saammwowmares imeon e
o A
%g sggg DIRTY GRAVELS ™M b ﬁ LW | age o CABLaD 0T prplicd Pu—.‘%mcn
E g FINES) Gc YELLOW | CLAYEY GRAVELS, GRAVEL-8AND- 2% mm
go , — PLMORETHANT
OE sw :E E RED | Weomaen GRAVELLY Pl
g | ¥ E mm &3 SANDS, LITTLE OR WO FHES 6 Co™ D uDg’ © >
32 ;gg s e [ B R
-g ggﬁx C] LTV SARDS, BAND SR MOTURES BELOWA' LNE OR
g Eég mm g oFrHEs PLIEISTIANA
gl s FINES) < [ CLAYEY A8, SNDSLAY ey ATTENENO LTS
PLMORE THAN?
g E% wesn | S AT
~Rx
Fs
g uE §§ Wy>50% MH iy
SLTY S0LS
e IORGNNG LAYSOF LoW T
g g g = a. GREEN ORELTY CIAYS, LEANCLAYS W
§ §§g — o [remmmasee
- é oo | on /] oo |
g ® W HUHHUH e
E =§g Wis 60% o ! 1INl ! GREEN | ivsceiowrmmary MEEvE TR T o THE S
3. 4 =Amu':%rmomu.1muv
% = oH (7/////] BLUE | cramscasmscenanmasnay

i
!

STRONG COLOUR OR ODOUR, AND OFTEN
RBEROUS TEXTURE

H
CLAAND - SOILS PASSING 426 um SIEVE
SANDSTONE o] e /
”
SON. COMPONENTS i 7
DEFINNG RANGES OF e o /
FRACTION M""&D PERCENTAGE Y WEIGHT OF o 57
MNOR COMPONENTS p e
»
COARSE Tomm o » e
e | 47 »® ™ ::@7 wa
bl 2098 vEY .l » » - - L » ~ - - L]
‘COARSE 4T 2.00mm LIOUD ﬁ_@;
MEDAM 200w | 4dtem 1020 SOME MNOTER
N 4250 Topm 1. ALL AREUS. STMEN
FINES (LT OR CLAY +0 TRACE 2. COAROE GRAIN SIS WITHS TO 11% FINGS GIVEN COMBNED GROUP!
oN T E.0. GW-0018 A WELL GRADIED GRAVEEL SAND MXTURE WITH CLAY BINORR
PASTICTY) BETWEEN § AND 11% FNEA.
S S —
[ OVERSZEDMATERIAL = |
"NOUNDED OR SUBROUNDRD: 'NOT ACUNDSD: AMEC Earth & m&
COBBLIN Pomen TO 300w IROOK FRAGMENTS > N
el " Environmental













