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1.0

Background

1.1 Introduction

It is the practice of the Council of the Municipality of the Crowsnest Pass (CNP) to have
an area structure plan prepared and to accompany an application for the re-designation
of properties to grouped country residential use. This Plan supports the Valley Ridge
Country Estates Phase 3 development and facilitates the development of the remainder
of the lands owned by Dick Koentges. The Valley Ridge Country Estates Phase 3 Area
Structure Plan (ASP) is located in parts of the North 2 of Sec. 31 Twp. 7 Rge. 3 W5M in
the Municipality of the Crowsnest Pass (CNP). The ASP outlines a residential
subdivision complementing Mr. Koentges's 1998 and 1899 approvals for grouped
residential use located to the north and east of the subject lands and the results of the
development will be similar in nature.

Council's approval of an area structure and a re-designation bylaw are the first steps in
the construction of this residential parcel and add to the existing neighborhood in this
portion of the municipality.

1.2 The Site

This area structure plan concerns lands in the Municipality of the Crowsnest Pass and
contains 64.20 ha of land. Map 1 indicates the location of the ASP in the CNP. A title
for the property in Appendix 1 describes the land as:
First

Meridian 5 Range 3 Township 7

North West Quarter Section 31

Containing 64.7 ha more or less

Excepting thereout:

Plan 9813686 1.056 ha
Second
Meridian 5 Range 3 Township 7
Section 31

Legal Subdivision 15 in the North East Quarter
Containing 16.21 ha (40 Acres) more or less
Excepting thereout:

Area ‘A’ 9011565 1.12 ha
Road 9813686 1.13 ha
Plan 0010584 1.68 ha




The property is made up of table land generally north of Frank and below the easterly
face of Goat Mountain. Access to the site is provided by a well developed municipal
roadway which comes from Frank and serves development further north.

1.3 Municipal Bylaws

Two main municipal planning bylaws apply to the land and this proposal and outline the
municipal guidelines for subdivision and development in the Crowsnest Pass. Firstly the
Land Use Bylaw # 632-2004 (LUB) currently designates the land as Non Urban, also
shown in Map 1, which in general provides only for agricultural uses. In order to
implement this ASP the land use designation in the Land Use Bylaw would have to be
changed to the Grouped Country Residential District which allows for subdivision into
smaller residential lots. Standards of development are provided in the Land Use Bylaw
and are used as the framework of this plan.

A special schedule of the Land Use Bylaw is Schedule 14 Fire Smart Regulations
intended to take pre-emptive measures to prevent damage from wild fire.

A second bylaw with an affect on this ASP is the Municipal Development Plan which is
also a statutory plan and provides standards for country residential use particularly in
part 8 of the (MDP). These standards are also used to prepare this ASP.
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Map 1 - Location (north of Frank)

1.4 Existing Land Use

Currently this land is part of an agricultural operation and is largely grazed by cattle.
Some portions are very steep and remain in a natural state. No structures exist on the
site aside from some works associated with the pipeline that traverses the site and is
protected by several easements.

Land uses in the immediate area include:
e vacant and un-developable lands to the west and east
e country residential uses on parcels similar to those being proposed to the north
e urban uses below the bench to the south in Frank

Further country residential uses proposed in this ASP would be compatible with existing
uses in the surrounding area.




1.5 Site Opportunities

One is immediately struck by the beauty of the site with the varied topography vegetation
and views. Vistas of the CNP are available from most points and will provide residents
with superior look outs. The site is well drained, stable serviceable and easily accessed
with no investment required from the Municipality. Lots created on this site will be highly
desirable and saleable. A high quality residential development can occur on this site

1.6 Site Constraints

Although the site provides excellent building sites not all of the land can be constructed
on as existing constraints include:

e Major gas pipeline traversing the property.

¢ Extreme slopes in the east, south and west portions of the land.

e An area of wet land and drainage course.

These constraints are accommodated in the design provided but impact on the total
amount of lots that can be created.




2.0

Development Plan

2.1 Objectives of Plan

This development is providing rural country living in high quality housing located within
the CNP a full service, stable and desirable urban municipality. Valley Ridge Country
Estates Phase 3 will give an option of residential living that is largely unavailable in
southern Alberta. Opportunities and constraints of the site, as well as the standards of
the municipality have been used to develop a plan for the Koentges lands. This concept
is intended to provide future residents a high quality living environment making use of
the natural beauty of the site and the panoramic view of the Municipality.

Future land owners and rate payers will live in a residential community that:

o Takes advantage of the natural attributes of the site

* Is complementary to adjacent residential areas

e Contains efficient roadways, services and access to the greater community and
e Has a low impact on sensitive areas of the property.

The terrain allows for a choice of lots that display different characteristics of size
topography and natural vegetation. In the long term this subdivision will add to the
overall residential quality and financial stability of the municipality. Initially there is no
cost to the municipality and the development agreement ensures a quality of
infrastructure that will not burden the municipality in the future.

2.2 Land Use and Population

All lots will be country residential properties with the exception of the roadways and any
public utility lots needed by utility providers. Parcels are of various sizes but all will
accommodate single family dwellings. There is proposed to be 30 lots in Phase 3.

Assuming the dwellings are occupied by families that meet the CNP average household
size, the development should hold a total of approximately 96 to 102 persons.

2.3 Phasing

Development of this property will be in one phase which will include all the land in the
ASP. The development will consist of 30 lots of 3.2 to 12 acres in size as will be
discussed further.




Infrastructure construction land sales and housing construction are proposed to
commence immediately after receiving the appropriate approvals.

2.4 Municipal and School Reserve

Municipal and school reserve will be provided as a payment to the municipalities
municipal reserve fund in lieu of the provision of land. This will assist the CNP in
providing recreational facilities to the public in general.

2.5 The Conceptual Plan

Subject to minor amendments after a final survey map 2 is the conceptual plan for this
area structure plan. It includes:

e All lots in excess of the required 3 acres.

e A variety of lot sizes and advantages.

e A minimum amount of roadway to provide access to the various sights.
e No development on unsuitable portions of the land.




Municipal Services

3.1  Water Supply

The water system for the subdivision will be individual wells licensed by each owner
although at this time a communal system based on wells is being investigated. A
hydrology study is required on the project by the Water Act and copied in Appendix 2. In
part the study concluded:

“..EBA is of the opinion that there is adequate ground water supply to meet the needs of
existing development and the domestic requirements of the proposed 35 ot residential
development:”

it should be noted that the study was based on the initial estimate of 35 lots when on
more detail review the lot yield will be 30.

In the case of a communal water system it is proposed that the lot containing the welis
and associate equipment will be a public utility lot and that under an agreement the
users of the system will be responsible for the systems operation and maintenance.
Potable water would then be piped directly to each dwelling.

Additional approvals will be required at the provincial level and these processes are
being reviewed at this time.

3.2 Waste Water System

Each lot will be responsible for the disposal of waste water on the site. Individual septic
tanks will be installed be certified contractors in accordance with Alberta Environment
standards. The soils analysis conducted by EBA Engineering is contained in Appendix
3. The study in part concludes:

“The results of percolation testing indicate that although borderline , in most areas of the
property appear to be suitable for septic disposal fields ...”

A number of follow up recommendations are made two ensure proper waste water
treatment occurs. It appears that this site has soil conditions acceptable to this form of
waste water treatment but each site will be tested to finalize the location of each septic
tank installation.
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3.3 Storm Water Control

Roadways are the main conveyance that directs water into the natural drain on the land.
Water proceeds to Gold Creek which will be subject to Provincial approvals. Run off
standards are provided by the province and the construction will comply with the
requirements. Engineering firms will be engaged to design the required systems.

3.4 Roadways

In the development agreement to be signed with the municipality, usually as a result of a
subdivision approval condition, the developer agrees to construct to the CNP standards
the:

¢ Internal roadways,
s approaches from the internal roads and
¢ approach to the existing CNP road

3.5 Shallow Utilities

o Fortis Alberta provides power in the CNP and the developers engineering
staff is in contact with the service provider to address their requirements in
delivering electricity. Lines are proposed to be underground and any
easements that may be needed by Fortis will be provided.

e Atco provides natural gas in the CNP and the developers engineering staff is
in contact with the service provider to address their requirements in delivering
gas. Pipelines are proposed to be located in easements that may be needed
by Atco.

e Telus provides communication services in the CNP and the developers
engineering staff is in contact with the service provider to address their
requirements in delivering phone and other services. Lines are proposed to
be underground and any easements that may be needed by Telus will be
provided.

3.6 Policing

The RCMP is responsible for police protection service and it is expected that the area
will be patrolled within the schedule established for the Municipality.
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3.7

Fire Protection and Fire-Smart

Fire protection is largely provided by the Municipality and at times with the assistance of
Alberta Sustainable Recourses in the case of forest fire. To reduce the risk of wildfire
danger it is important to implement the policies of schedule 14 of the Land use Bylaw
632-2004 Fire-Smart Regulations. In part it is important for our future residents and the
developer to:

®

Choose suitable building material

Control fuel load on the individual sites

Control fire sources such as fire and barbeque pits
Provide a water source for fire protection

Wildfire protection will be an ongoing discussion among the residents of this subdivision
and the residents of the greater CNP.

12




4)

implementation / Conclusion

4.1 Area Structure Plan and Re-designation

This area structure plan is submitted to council at the same time as the application for
land use bylaw re-designation. It acts as a support document indicating the developer's
full plan for the lands under his ownership. Note the parce! where the applicant resides
is omitted from the re-designation process as the plan is that this site will remain as a
small scale agricultural use for sometime.

This first approval is an agreement between the developer and the CNP about the
general nature of the future development. Subsequent approvals and more detail
analysis will require development of further detailed agreements as part of conditions on
approvals.

4.2 Subdivision Process

The next step in municipal approvals is the subdivision application which begins with a
tentative survey plan of the conceptual plan adopted in the ASP. As part of the approval
many conditions will firm the details of the subdivision for example a development
agreement will ensure the developers responsibility in providing infrastructure and costs.
Other conditions will deal with other issues identified in the circulation of the application
to various stakeholder groups.

4.3 Development Approval

The last major step in the process is the approval of the individual dwelling units again
giving the opportunity for implementation of conditions.

4.4 Project timing

It is the developer’s intent to proceed with the approval process and have lots for sale as
soon as the process allows. Potentially the lots could be ready for sale early 2007 as
infrastructure development is completed.

4.5 Conclusion

Mr. Koentges has with this Area Structure Plan proposed a quality development that will
reflect well on the Municipality of the Crowsnest Pass. Agreements will ensure the
Municipality achieves the quality without the costs. We look forward to continued co
operation with the municipality leading to the development of these lands.
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Appendix 1
Land Title
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ALBERTA REGISTRIES

LAND TITLE CERTIFICATE

S

LINC SHORT LEGAL TITLE NUMBER
0027 796 200 5;3;7;31;NW 001 071 034 +1
0028 334 811 5;3;7;31;NE

LEGAL DESCRIPTION
FIRST

MERIDIAN 5 RANGE 3 TOWNSHIP 7

SECTION 31

QUARTER NORTH WEST

CONTAINING 64.7 HECTARES (160 ACRES) MORE OR LESS

EXCEPTING THEREOUT:

PLAN NUMBER HECTARES (ACRES) MORE OR LESS
ROAD 9813686 1.05¢6 2.61

EXCEPTING THEREOUT ALL MINES AND MINERALS

AND THE RIGHT TO WORK THE SAME

SECOND

MERIDIAN 5 RANGE 3 TOWNSHIP 7

SECTION 31

LEGAL SUBDIVISION 15 IN THE NORTH EAST QUARTER
CONTAINING 16.2 HECTARES (40 ACRES) MORE OR LESS
EXCEPTING THEREOUT:

PLAN NUMBER HECTARES {ACRES) MORE OR LESS
AREA 'A' 9011565 1.12 2.717
ROAD 9813686 1.131 2.79
SUBDIVISION 0010584 1.68 4.15

EXCEPTING THEREOUT ALL MINES AND MINERALS
AND THE RIGHT TO WORK THE SAME

ESTATE: FEE SIMPLE

MUNICIPALITY: MUNICIPALITY OF CROWSNEST PASS

REFERENCE NUMBER: 981 405 172

( CONTINUED )




PAGE 2
# 001 071 034 +1

REGISTERED OWNER (S)

REGISTRATION DATE (DMY) DOCUMENT TYPE VALUE CONSIDERATION
001 071 034 16/03/2000 SUBDIVISION PLAN
OWNERS

RICHARD KOENTGES

OF MUNICIPALITY OF CROWSNEST PASS
ALBERTA TOK OEO

AS TO AN UNDIVIDED 1/2 INTEREST

KATHLEEN A KOENTGES

OF MUNICIPALITY OF CROWSNEST PASS
ALBERTA TOK O0EOQ

AS TO AN UNDIVIDED 1/2 INTEREST

ENCUMBRANCES, LIENS & INTERESTS

REGISTRATION
NUMBER DATE (D/M/Y) PARTICULARS
1964AC . 31/05/1910 INSTRUMENT
CANADIAN AMERICAN COAL AND COKE CO. LTD.
"LICENCE OF OCCUPATION (SEE INSTRUMENT) "
7378GE . 23/10/1550 CAVEAT
CAVEATOR - ALTALINK MANAGEMENT LTD..
ATTN: TRANSMISSION LAND DEPT
PO BOX 20, STATION M
CALGARY
ALBERTA T2P2G9
AFFECTED LAND: 5;3;7;31;NW
AFFECTED PLAN: RW545
(DATA UPDATED BY: TRANSFER OF CAVEAT
021217706)
8252JL . 20/04/1966 PUBLIC UTILITIES BOARD ORDER

IN FAVOUR OF - THE ALBERTA GAS TRUNK LINE CO LTD.

( CONTINUED }




ENCUMBRANCES, LIENS & INTERESTS
PAGE 3
REGISTRATION # 001 071 034 +1
NUMBER DATE (D/M/Y) PARTICULARS
AFFECTED PLAN: 29511IC
ORDER 27445

93737 2 20/12/1966 MORTGAGE OF UTILITY RIGHT OF WAY
MORTGAGEE - MONTREAL TRUST COMPANY.
AFFECTS INSTRUMENT: 8252JL

12323y . 23/05/1967 MORTGAGE OF UTILITY RIGHT OF WAY
MORTGAGEE - THE ROYAL TRUST COMPANY.
AFFECTS INSTRUMENT: 8252JL

731 002 456 10/04/1973 SURFACE RIGHTS BOARD ORDER
IN FAVOUR OF - THE ALBERTA GAS TRUNK LINE CO LTD.
AS TO PORTION OR PLAN:7861JK

741 051 223 29/05/1974 MORTGAGE OF UTILITY RIGHT OF WAY
MORTGAGEE - MONTREAL TRUST COMPANY.
AFFECTS INSTRUMENT: 731002456

741 084 188 05/09/1974 MORTGAGE OF UTILITY RIGHT OF WAY
MORTGAGEE - THE ROYAL TRUST COMPANY.
AFFECTS INSTRUMENT: 731002456

771 003 253 11/01/1977 UTILITY RIGHT OF WAY

GRANTEE - ALTALINK MANAGEMENT LTD..

ATTN: TRANSMISSION LAND DEPT

PO BOX 20, STATION M

CALGARY

ALBERTA T2P2G9

"PORTION DESCRIBED"
(DATA UPDATED BY: TRANSFER OF UTILITY RIGHT
OF WAY 021177874)

841 120 078 13/07/1984 UTILITY RIGHT OF WAY
GRANTEE - NOVA AN ALBERTA CORPORATION.
AS TO PORTION OR PLAN:239511IC
7861JK

881 226 226 09/12/1988 CAVEAT
RE : SALES AGREEMENT
CAVEATOR - HER MAJESTY THE QUEEN IN RIGHT OF
ALBERTA
AS REPRESENTED BY MINISTER OF PUBLIC WORKS, SUPPLY
AND SERVICES
C/0 GARRY R. SUMMERS
DIRECTOR QOF LAND ACQUISITION BRANCH
2 FLOOR, COLLEGE PLAZA

( CONTINUED )




ENCUMBRANCES, LIENS & INTERESTS
PAGE 4
REGISTRATION # 001 071 034 +1
NUMBER DATE (D/M/Y) PARTICULARS

8215-112 ST
EDMONTON
ALBERTA T6G5A9
AGENT - GARRY R SUMMERS
AFFECTED LAND: 5;3;7;31;NW

5;3;7;31;NE

901 298 144 04/12/1990 DISCHARGE OF CAVEAT 881226226
AFFECTED LAND: 5;3;7;31;NW
921 035 556 19/02/1992 CAVEAT
RE : LEASE

CAVEATOR - NOVA CORPORATION OF ALBERTA.
801 - 7TH AVENUE,S.W.

CALGARY

ALBERTA T2P3P7

AGENT - JOSEPHINE HOMULOS

931 Q032 446 11/02/1993 CAVEAT
RE : AMENDING AGREEMENT
CAVEATOR - NOVA CORPORATION OF ALBERTA.
P.O. BOX 2535, STATION M
801-7 AVENUE, SW, CALGARY
ALBERTA T2P2Né6
AGENT - JOSEPHINE HOMULOS

931 044 275 01/03/1993 CAVEAT
RE : RIGHT OF WAY AGREEMENT
CAVEATOR - NOVA CORPORATION OF ALBERTA.
801-7 AVE SW
P.O. BOX 2535, STN M
CALGARY
ALBERTA T2P2Né6
AGENT - JOSEPHINE HOMULOS

931 044 529 01/03/1993 CAVEAT
RE : AMENDING AGREEMENT
CAVEATOR - NOVA CORPORATION OF ALBERTA.
801 - 7TH AVENUE,S.W.
CALGARY
ALBERTA T2P3P7
AGENT - JOSEPHINE HOMULOS
AFFECTED LAND: 5;3;7;31;NE

931 052 209 09/03/1993 CAVEAT

RE : RIGHT OF WAY AGREEMENT
CAVEATOR - NOVA CORPORATION OF ALBERTA.

( CONTINUED )




ENCUMBRANCES, LIENS & INTERESTS
PAGE 5
REGISTRATION # 001 071 034 +1
NUMBER DATE (D/M/Y) PARTICULARS
801 - 7TH AVENUE,S.W.
CALGARY
ALBERTA T2P3P7
AGENT - JOSEPHINE HOMULOS
AFFECTED LAND: 5;3;7;31;NE

951 172 616 02/08/1995 CAVEAT

RE : UTILITY RIGHT OF WAY

CAVEATOR - FORTISALBERTA INC..

320-17 AVE SW

CALGARY

ALBERTA T282V1

AFFECTED LAND: 5;3;7;31;NE
(DATA UPDATED BY: TRANSFER OF CAVEAT
011167136)
(DATA UPDATED BY: CHANGE OF NAME 041454555)

981 197 063 06/07/1998 UTILITY RIGHT OF WAY
GRANTEE - CANADIAN WESTERN NATURAL GAS COMPANY
LIMITED.

981 326 662 20/10/1998 UTILITY RIGHT OF WAY
GRANTEE - CANADIAN WESTERN NATURAL GAS COMPANY
LIMITED.
AFFECTED LAND: 5;3;7;31;NE

001 071 035 16/03/2000 CAVEAT

RE : DEFERRED RESERVE

CAVEATOR - THE MUNICIPALITY OF CROWSNEST PASS.
OLDMAN RIVER INTERMUNICIPAL SERVICE AGENCY
#B1l, 905-4 AVENUE SOUTH

LETHBRIDGE

ALBERTA T1J0P4

AGENT - TOM GOLDEN.

001 120 452 08/05/2000 MORTGAGE
MORTGAGEE - ALBERTA TREASURY BRANCHES.
BOX 671
BLAIMORE
ALBERTA TOKOEO
ORIGINAL PRINCIPAL AMOUNT: $228,000

001 180 415 30/06/2000 AMENDING AGREEMENT

AMOUNT: $303,000

AFFECTS INSTRUMENT: 001120452
031 286 142 25/08/2003 CAVEAT

( CONTINUED )




ENCUMBRANCES, LIENS & INTERESTS
PAGE 6
REGISTRATION # 001 071 034 +1
NUMBER DATE (D/M/Y) PARTICULARS
RE : AMENDING AGREEMENT
CAVEATOR - NOVA GAS TRANSMISSION LTD.
450-1 ST SW
P O BOX 1000, STN. M
CALGARY
ALBERTA T2P4K5
AGENT - SHELLEY HENDERSON

031 286 143 25/08/2003 CAVEAT
RE : AMENDING AGREEMENT
CAVEATOR - NOVA GAS TRANSMISSION LTD.
450-1 ST SW
P O BOX 1000, STN. M
CALGARY
ALBERTA T2P4K5
AGENT - SHELLEY HENDERSON

TOTAL INSTRUMENTS: 025

THE REGISTRAR OF TITLES CERTIFIES THIS TO BE AN ACCURATE
REPRODUCTION OF THE CERTIFICATE OF TITLE REPRESENTED
HEREIN THIS 28 DAY OF AUGUST, 2006 AT 11:22 A.M.

ORDER NUMBER:6160738

CUSTOMER FILE NUMBER:

*END OF CERTIFICATE*

THIS ELECTRONICALLY TRANSMITTED LAND TITLES PRODUCT IS INTENDED FOR THE
SOLE USE OF THE ORIGINAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT IS
SET OUT IN THE PARAGRAPH BELOW.

THE ABOVE PROVISIONS DO NOT PROHIBIT THE ORIGINAL PURCHASER FROM
INCLUDING THIS UNMODIFIED PRODUCT IN ANY REPORT, OPINION, APPRAISAL OR
OTHER ADVICE PREPARED BY THE ORIGINAL PURCHASER AS PART OF THE ORIGINAL
PURCHASER APPLYING PROFESSIONAL, CONSULTING OR TECHNICAL EXPERTISE FOR
THE BENEFIT OF CLIENT(S).
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Groundwater Supply Feasibility Evaluation
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Mr. Richard Koentges

PRELIMINARY GROUNDWATER SUPPLY FEASABILITY EVALUATION FOR PROPOSED
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MUNICIPAL DISTRICT OF CROWSNEST PASS
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1.0

2.0

INTRODUCTION

This report summarizes the results of a Preliminary Groundwater Supply
Feasibility Evaluation of the proposed 35 lot country residential subdivision in W 2 31-
007-03 W5M in the Municipal District (MD) of Crowsnest Pass (Figure 1). EBA
Engineering Consultants Ltd. (EBA) was retained by Mr. Richard Koentges to conduct this
investigation, and prepare this report. The report was required to assess whether an
adequate groundwater supply was potentially available to meet the needs of existing
groundwater users and the proposed development. Potential aquifer yield, aquifer
continuity, and aquifer susceptibility to potential contamination at the proposed subdivision
have been considered.

The evaluation was conducted in accordance with the “Environmental Guidelines for the
Review of Subdivisions in Alberta, Chapter 2: Guidelines for the Evaluation of
Groundwater  Supply  for  Unserviced  Residential  Subdivisions”  [Alberta
Environment (AENV), 1998}, the Water Act (AENV, 1996), and through consultation with
AENYV personnel.

The Groundwater Feasibility Assessment consisted of three tasks as follows:

+ a review of available site documentation, including drillers reports, pumping and
recovery test data, and hydrogeological reports;

« data analysis including: analysis of existing pumping test data, analysis of aquifer
potential, and computation of theoretical impact on nearby wells; and

¢ preparation of 2 report summarizing the findings.

PROJECT SCOPE AND AREA

This groundwater feasibility assessment report is limited to the evaluation of potential water
supply for the proposed development. The evaluation area includes the proposed
development and a 1.6 km radius.

This report addresses an assessment of the feasibility of finding sufficient volumes of
groundwater to sustain the proposed development. A groundwater feasibility assessment
report, as outlined by AENV (1998) should evaluate the following criteria:

1. The potential of one or more aquifers to provide a sufficient supply of groundwater to
meet the needs of existing users and the needs of the proposed development.

The extent to which each aquifer is continuous beneath the proposed development.
The potability of aquifer water and potential existing anthropogenic contamination.

The feasibility of treating groundwater, if required.

IR S

The susceptibility of each aquifer to potential contamination (e.g., septic tile fields).
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person residing within the subdivision on a parcel of land has the rght to divert
groundwater only 1f a report cerufied by a professional engineer, geologist, or geophysicist
was submitted to the subdivision authority (the MD) as part of the application for the
subdivision under the Municipal Government Act and the report states that the diversion of
1,250 m’/ year of water per household, for each of the houses within the subdivision, will
not cause a significant adverse effect on existing water users in the area. In addition, the
report must quantify the effect that household rights within the newly created subdivision
may have on existing water users in the area. These required assessments were
implemented by AENV so that groundwater resources are not overexploited in our
province and existing groundwater users will not go short.

Based upon the foregoing, Section 21(2) and Section 23(3) of the Water Act ask two basic
questions:

1. Is there sufficient water to supply the maximum requirement of 1,250 m’/year for
existing plus proposed uses within a quarter section?

2. Wil the allocated volume of water result in a significant adverse effect on neighbouring
wells and licensed users existing at the time of subdivision application?

The residential water allocation requitements have been estimated based on the
Water Act (AENV, 1996).

The water allocation requirements for the proposed Valley Ridge Country Estates
Subdivision Phase 2 were estimated using Subsection (3) and Section 23 of the Water Act
(AENV, 1996), regarding the allowable use of 1250 m® of water per year per household for
“household purposes”. The total estimated requitements for the development are
summarized in the following table.

Water Requirement m3lyr

HEm [imperial Gallons per Minute (igpm)]

Houshold Purposes and Human Drnking Water: ‘
43,750 m3/year (18.3 igpm)

35 residences x 1,250 m3/year

Based on the foregoing, the total water requirement is estimated at 43,750 m’/year
(183 igpm). In order to evaluate the groundwater potential, AENV requires that
mnvestigations and reporting should include the following:

« Review of available site documentation. This includes drillers’ reports, pumping and
recovery test data, hydrochemical data, and hydrogeological repotts.

« Water well dulling and testing, including analysis of pumping and recovery test data,
analysis of 20 year safe yield (Q,), and computation of theoretical impact on nearby
wells.  Aquifer yield, aquifer continuity, groundwater potability (and feasibility of
treatment, as required), and aquifer susceptibility to potential contamination at the
proposed subdivision should be considered.
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» The apparent 20 year safe yields (Q,,) of wells within W2 31-007-03 W5M and the
surrounding 1.6 km radius of the proposed development, for wells which there is
sufficient information available to compute aquifer parametets, ranges from
6,738 m’/year (2.82 igpm) to 2,867,468 m’/year (1,200.09 igpm). The mean apparent
20 year safe yields for these wells is 430,040 m®/year (179.98 igpm). This computation
1s based upon the apparent transmissivity [i.e., Ta = 264Q(1+logt)/d] computed from
data provided on the water well drillers reports.

« The varability of the well depths implies that water-bearing zones are multi-storey
throughout the geologic section. The layer-cake hydrostratigraphic geology can be
summarized based upon depth increments, using either the bottom of the perforated
interval or the total depth of the well. The relationship between depth increments, flow
estimates, and aquifer lithology are shown in the table below. Only wells containing
adequate information were included.

LAYER-CAKE HYDROSTRATIGRAPHIC MODEL WITHIN W% 31-007-03 W5M AND THE SURROUNDING 1.6 K

RADIUS

Depth ’ .

Increment Number of Wells Cumul.atlve EE00 B Aguifer Lithology
(m) {igpm; mdlyear)

10 to 20 3 1,444.60; 3,451,695 GRAVEL
30 to 50 2 75.62; 180,685 SS/SH
50 to 80 3 38.83, 92,780 SS/SH
80 to 104 1 57.93;, 138 417 SS/SH

The three shallow wells between 10 m to 20 m are completed in gravel. The other six
deeper wells are completed in sandstone/shale. There are two domestic use wells, two
municipal use wells, and one unknown use well within W2 31-007-03 W5M. There are
eight domestic use wells, one municipal use well, one industrial use well, and three unknown
use wells within the 1.6 km radius surrounding the proposed subdivision,

The data in the preceeding table indicates that the majority of wells are completed between
10 m and 80 m. Based upon layer-cake hydrostratigraphic geology, the wells located within
W2 31-007-03 W5M and the sutrounding 1.6 km radius of the proposed subdivision have 2
cumulative minimum production potential of 3,725,160 m’/ year (1,559.05 igpm) to a depth
of 80 m, based on the apparent 20 year safe yield of wells in the area.

There are five well records within W2 31-007-03 W5M. The well records for two of these
wells contain adequate information to determine flow estimates. These two wells are both
completed in gravel aquifers between 10 m and 20 m. A layer-cake hydrostratigaphic model
can be used for this preliminary assessment.

« There are five existing water wells located within W% 31-007-03 W5M with the intent
to create 35 additional lots. The Water Act, under Section 21(2) allocates 2 maxumum of
1,250 m’/year to each existing and proposed parcel of land for household use. The total
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There are currently five existing water wells located within W2 31-007-03 W5M that are
registered with AENV. The proposed thirty five lot subdivision would bring the total
numbet to forty and a total water requirement of 50,000 m’/year (ie., 40 lots x
1,250 m3/year).

Based upon existing water well flow test information, there is a minimum cumulative
groundwater potential of 3,725,160 m’/year (1,559.05 igpm) within the upper 80 m of
the geological section, based on 9 well records in the area. The additional water
requirements for the proposed development is less than the cumulative groundwater
potential of the nine wells for which there is adequate information to compute aquifer
parameters. Therefore, it is likely that there are sufficient groundwater reserves to serve
the proposed additional thirty five lots of land in W'z 31-007-03 W5M based upon
existing information.

The groundwater supply for the proposed development may be obtained from wells
completed within varying depth intervals up to 80 m. There is a lack of data to fully
assess the aquifer potential below 80 m.

Based upon the results of this groundwater feasibility assessment, EBA is of the opinion
that there is an adequate groundwater supply potential to meet the needs of existing
development and the domestic requitements of the proposed unserviced thirty five lot
residential development. Water well drilling and testing is required to confirm this.

Although all calculations and comments are based upon 1,250 m’/ year per household
water use, as per the Water Act, it is important to note the seasonal and/or weekend use
of the existing and proposed lots may result in a lower annual consumption. This
further suggests there 1s an adequate groundwater supply potential to meet the needs of
the existing developments and the domestic tequirements of the proposed unserviced
thirty five lot development.

5.0 RECOMMENDATIONS :

Based upon the findings of this report, EBA recommends the following:

.

Based upon this preliminary groundwater supply feasibility evaluation, the proposed
subdivision has an adequate groundwater supply potential to meet the needs of existing
development and the domestic requitements of the proposed unserviced residential
subdivision. Thus, provisional approval for the development of the proposed thirty five
lot subdivision should not be declined based upon groundwater supply issues.

Based upon the results of investigations conducted at the site, it is concluded that the
diversion of 1,250 m’/year of water per household, for each of the houses within the
proposed subdivision, are likely not to cause 2 significant adverse effect on existing
water usets in the area. Thus, provisional approval for the development of the

" proposed thirty five lot subdivision should not be declined based upon groundwater

supply interference issues.
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8.0 CLOSURE

We trust the information herein satisfies your present requirements. Should you have any
questions, please contact Mr. Stephen Mailath at our Calgary Riverbend office or Mr. Paul
Cyganik at our Lethbridge office.

Respectfully submitted,
EBA Engineering Consultants Ltd.

Paul Cyganik, B.Sc., Geol.1T. Stephen B. Mailath M.Sc., P.Geol.

Environmental Scientist Senior Hydrogeologist

403.329.9009 MERUS Group, Environmental Practice

peyganik@eba.ca Direct Line: 403.723.6898
smailath@eba.ca

/cld

PERMIT TO PRACTICE
EBA ENGINEERING CONSULTANTS LTD.

Signature N A ﬁzg-

Date 4%”/»«47(’ ﬂmr Joe (:
PERMIT NUMBER: P245

The Association of Professional Engineers,
Geologists and Geophysicists of Alberta
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TABLE 1: SUMMARY OF WELLS IN PROXIMITY TO THE PROPOSED DEVEL(
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MapWellD | AENVWllID Location T""’"'",“E":yn(,ﬂ'"mm i
31-07-03 W5M
1 T +o18% | 31-07-03 WsM____ | FRANK, TOWN | I
NW 31-07-03 W5M
) T 301895 ]  NW3L07-03 WM | KOEL [
SW 31-07-03 W5M
3 401892 SW 31-07-03 W5M FRIES|
4 401894 04 31-07-03 W5M FRANK, | 304,838.9 1,200.09
5 401893 04 31-07-03 WM FRANK, | 46,4516 2451
SE 36-07-04 W5M
6 374111 02 36-07-04 W5M DEKA 1983 730
7 401939 08 36-07-04 W5M # TURTLE
8 401938 SE 36-07-04 WS5M SCX
NW 36-07-04 W5M
9 [ 401941 [ 1136-07-04 WSM___ |  RESEARCH O] ]
NE 36-07-04 W5M
10 401944 NE 36-07-04 W5M CROWSNES'
it 401945 NE 36-07-04 W5M KAYWC
12 401940 10 36-07-04 W5M TURTLE MIN
SE 06-08-03 W5M
13 495497 SE 06-08-03 W5M KOENTGES P 704.5 1356
14 495498 SE 06-08-03 W5M KOENTGES 467.6 282
15 495499 SE 06-08-03 WM KOENTI 1034 6.51
16 499176 SE 06-08-03 W5M KOENTGES 3403 1876
17 341023 SE 06-08-03 W5M Al 1,204.3 5793
18 341559 SE 06-08-03 W5M VALLEY RID( 14203 6832
SW 30-07-03 W5M
it 501891 | 1230-07-03 WM | TURTLE M| _ 1
Notes: Toal  1619.82
SWL - Static water level, Average 179.98

PWL - Pumping water level,

Table 1 Wells Within 1.6 Xm.xis
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ENVIRONMENTAL REPORT - GENERAL CONDITIONS

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT

This report pertains to a specific site, a specific
development, and a specific scope of worle It is not
applicable to any other sites, nor should it be relied upon
for types of development other than those to which it
refers. Any variation from the site or proposed
development would necessitate a supplementary
investigation and assessment.

This report and the assessments and recommendations
contained in it are intended for the sole use of EBA’s
client. EBA does not accept any responsibility for the
accuracy of any of the data, the analysis or the
recommendations contained or referenced in the report
when the report is used or relied upon by any party other
than EBA’s client unless otherwise authorized in writing
by EBA. Any unauthorized use of the report is at the sole
risk of the user.

This report is subject to copyright and shall not be
reproduced either wholly or in part without the prior,
written permission of EBA. Additional copies of the
report, if required, may be obtained upon request.

LIMITATIONS OF REPORT

20

This report is based solely on the conditions which existed
on site at the ume of EBA’s investigation. The client, and
any other parties using this report with the express written
consent of the client and EBA, acknowledge that
conditions affecting the environmental assessment of the
site can vary with time and that the conclusions and
recommendations set out in this report are time sensitive.

The client, and any other party using this report with the
express written consent of the client and EBA, also
acknowledge that the conclusions and recommendations
set out in this report are based on limited observations and
testing on the subject site and that conditions may vary
across the site which, in turn, could affect the conclusions
and recommendations made.

The client acknowledges that EBA is neither qualified to,
nor is it making, any recommendations with respect to the
purchase, sale, investment or development of the property,
the decisions on which are the sole responsibility of the
client.

T&C Environme ntal.doc

3.0

2.4 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation
of this report, EBA may have relied on information
provided by persons other than the client. While EBA
endeavours to verify the accuracy of such information
when instructed to do so by the client, EBA accepts no
responsibility for the accuracy or the reliability of such
information which may affect the report.

LIMITATION OF LIABILITY

The client recognizes that propetty containing
contaminants and hazardous wastes creates a high risk of
claims brought by third parties arising out of the presence
of those materials. In consideration of these risks, and in
consideration of EBA providing the services requested,
the client agrees that EBA’s liability to the client, with
respect to any issues relating to contaminants or other
hazardous wastes located on the subject site shall be
limited as follows:

1. With respect to any claims brought against EBA by
the client arising out of the provision or failure to
provide services hereunder shall be limited to the
amount of fees paid by the client to EBA under this
Agreement, whether the action is based on breach of
contract or tort;

2. With respect to claims brought by third parties arising
out of the presence of contaminants or hazardous
wastes on the subject site, the client agrees to
indemnify, defend and hold harmless EBA from and
against any and all claim or claims, action or actions,
demands, damages, penalties, fines, losses, costs and
expenses of every nature and kind whatsoever,
including solicitor-client costs, anising or alleged to
arise either in whole or part out of services provided
by EBA, whether the claim be brought against EBA
for breach of contract or tort.
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1.0 INTRODUCTION

This report presents the results of a geotechnical evaluation conducted by EBA Engineering
Consultants Ltd. (EBA) for the proposed Valley Ridge Country Subdivision (Phase 2) to be
located north of Frank, Alberta. The scope of wotk for this evaluation was described in a
proposal issued to Brown Okamura & Associates Ltd., on behalf of the owner,
Mr. Koentges, on April 17, 2006.

The objective of this geotechnical evaluation was to determine the general subsurface
conditions in the area of the proposed development and to develop recommendations for
the geotechnical aspects of design and construction for the country residential subdivision.
The second component of this evaluation included an assessment of the stability of the
existing slopes adjacent to the proposed residential development and to recommend
development restrictions, as appropriate. It is noted that a hydrogeological assessment for
the feasibility of a potable well water supply for this development was also completed by
EBA and will be issued under separate cover. Environmental issues were not included in
EBA’s scope of geotechnical work and as such, are not discussed in thi¢ report.

Authorization to proceed with the evaluation was provided by Mr. Koentges.

2.0 PROJECT DETAILS

EBA’s understanding of the development was derived from a project review meeting with
Mr. Koentges on April 6, 2006 and is summarized as follows.

The project site 1s located several hundred metres northwest of the outskirts of Frank,
Alberta. The proposed development area is shown on Figure 1 (NW 4 and part of the
NE Vs Section 31-7-3-W5M). The general land area is bisected by an existing gravel
surfaced road, as well as a high pressure gas utility right-of-way. The western portion of
the property (west of the existing road) has undulating topography and is bounded to
the west and northwest by a significant upgradient slope. To the east of the road, the
property footprint is relatively narrow, with a relatively level topography, and is
bounded on the east by a downgradient slope, approximately 20 m to 30 m in height,
above Gold Creek (water course).

The project concept of a country residential subdivision (Valley Ridge Country Estates,
Phase 2), is at the Area Structure Plan (Plan) stage, with the intent to submit this Plan to
the Municipality of Crowsnest Pass for rezoning to country residential.

EBA understands that the preliminary development concept would include
approximately 35 residential lots, each in the order of approximately 4 acres in size (may
vary between 3 and 5 acres). The possibility of smaller lots is also under consideration.
The foundation system for the housing will likely be shallow spread footings and grade
supported lower level floor slabs.
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Bank’ for the lower slope were established for the toe and crest of the slopes respectively.
As noted further in this report, recommendations are provided for a development setback
distance from the bottom of bank line and from the top of bank line, in consideration of
the geometry and stability of the adjacent slopes. It is recommended that the development
setback lines be located by survey, as required for final development planning.

GEOTECHNICAL PROGRAM

The work scope for the geotechnical evaluation included a total of 22 boreholes installed
within the footprint of the development area to depths varying between approximately
1.0m to 13.6 m (Boreholes (BH)001 through BH022). The majority of the boreholes
encountered refusal in either shallow bedrock or within dense cobbly gravel deposit.

Four of these twenty-two boreholes (BH001 through BH004) were installed to address the
slope stability assessment along the crest of the lower slope and were drilled to practical
refusal to depths of 5.5 m to 13.6 m.

An additional 8 percolation testholes (P01 through PO08), at representative development
locations around the property, were installed to depths of 0.9 m to obtain the required
subsurface information to address regulatory guidelines for design and construction of
septic disposal fields.

Prior to borehole drilling, EBA completed verification of the location of buried utlities
through Alberta One-Call. Furthermore, due to the gas pipeline right-of-way through the
property (shown on Figure 1), it was necessary for EBA to obtain a crossing agreement with
Nova Gas Transmission Limited, prior to accessing the site with drilling equipment.

The fieldwork for this evaluation was carried out on June 5, June 21, and July 18, 2006 using
a truck mounted drill rig contracted from Chilako Drilling Services Ltd. of Coaldale,
Alberta. The rig was equipped with 150 mm diameter solid stem continuous flight augers.
EBA's field representatives were Mr. John Christensen and Mr. Paul Cyganik.

In all of the boreholes, disturbed grab samples were obtained at 600 mm intervals. All soil
samples were visually classified in the field and the individual soil strata and the interfaces
between them were noted. The borehole logs are presented in Appendix B. An
explanation of the terms and symbols used on the borehole logs is also included in

Appendix B.

Slotted 25 mm diameter PVC standpipe was installed BHOO1 through BHO006, BH008,
BHO11, and BHO016 in otder to monitor the groundwater level at each location. Auger
cuttings were used to backfill around the standpipes and they were sealed at the ground
surface with bentonite chips.

The percolation test procedure included half filling the percolation testhole with water and
allowing the testhole to saturate for a period of approximately 24 hours. On July 19, 2006,
the percolation holes (P01 through P08) were refilled with water to approximately 0.45 m
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« To the southeast of the road is the smaller portion of the propetty, as shown on
Photo 3. The topography in this area is only slightly undulating, in compatison to the
northwest portion, and the southeast property is moderately well drained. Ground
surface elevations within the level portion vary between approximately Elevation
1330 m and Elevation 1350 m, draining from north to south. The level portion of the
property is open and grass surfaced and generally free of tree cover. There is what
appears to be a small gravel extraction area at the south terminus of this southeast

property.

» The southeast property is bounded on the southeast by the valley slope of Gold Creek.
The typical top of bank area of the slope is shown on Photo 4, with the top of bank line
delineated on Figure 1. The adjacent lower slope appears to be approximately 30 m to
40 m in height (visual estimation), with a slope gradient varying between approximately
1.5 and 2.0 horizontal to 1.0 vertical, steepening within the lower portion. Virtually the
entire slope face is tree surfaced, with a mixed and mature tree growth. Although a
select number of the trees are leaning somewhat, virtually all of the trees are near
vertical. There are no signs of recent instabilities within this southeast lower slope.
Based on visual observations, the subsurface conditions of the approximate lower half
of the slope appears to be compmnsed of bedrock.

As part of this evaluation, EBA reviewed aerial photographs taken of the project area
between circa 1950 and 2004. Based on these air photos, it is apparent that the slopes
adjacent to the property have not changed significantly in the past 50 years. In recent
photos from 2004, the existing road as well as the pipeline right-of-way are clearly visible
and the property is shown in its current condition. On the photos from 1995, the access
road had not yet been constructed, although the pipeline right-of-way is evident, with no
other televant differences noted. There is no evidence of any slope instabilities on these
photos.

From photos taken in 1986, the pipeline right-of-way is evident. There appears to be some
evidence of tree clearing along the base of the upper slope of the northwest property area.
Further upgradient of the upper slope (within the lower portion of the talus deposit), there
appears to be localized near surface slumping of the slope and disturbance of the tree cover.
The majority of the northern portion of the southeast property had a heavy tree cover in
1986. Therefore, the trees from the level portion of the southeast property must have been
removed between 1986 and 1995. There is no other evidence of slope instabilities in these
photos.

The photos from 1965 and 1970 are similar to those noted in 1986, with the gas pipeline
evident during both time periods (including a newer pipeline), with a generally heavier tree
cover in both the northwest and southeast areas. There are no signs of slope instability
noted for the northwest property. The only point of note is that the top of bank area along
the lower slope is light in colour, with limited trees at the crest during this time period. This
may be evidence of movements along the top of slope since the 1950’s and the area has
since re-vegetated to current conditions.
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Bedrock was encountered at various borehole locations throughout the property. The
bedrock is at very shallow depth below ground surface along the north and northwest upper
slope toe areas. Boreholes BH019 through BH022 were added to the original field program
in the northwest corner at the request of Mr. Koentges, to confirm the telatively shallow
depth of the bedrock from ground surface in this area. The approximate delineation of a
line of shallow bedrock is shown on Figure 1 (denoted ‘Shallow Bedrock’ on Figure 1).
Specifically, to the north of this line bedrock was encountered within 1 m of ground
surface. To the south of this line, the thickness of overburden soils overlying the bedrock
appears to increase to depths of up to 6 m to 13.6 m. Based on the information currently
available, the deepest depth of bedrock appears to be along the southeast property
boundary (lower top of slope area) at an estimated depth below ground surface varying
between 10 m and 20 m.

Where encountered, (BH003, BHO15, and BHO17 through BHO022) the bedrock was
comprised primarily of clay shale, which was weathered at surface and of low to moderate
strength. The exceptions include a layer of sandstone at BHO03.

A more complete description of the subsurface conditions encountered at the borehole
locations is provided on the borehole logs. A stratigraphic cross-section of the soils is
presented on Figure 2.

PERCOLATION TEST RESULTS
The following table provides the results of the field program and percolation test results.
Percolation Subsurface Stratigraphy Percolation Test
Test (0.2 mto 0.9 m) Resuit (min/cm)
Gravel, sandy, silty, trace to some clay, moist,
P01 1
dense, brown
Gravel, sandy, silty, trace to some clay, moist,
P02 5
dense, brown
PO3 Gravel, sandy, some silt, trace clay, moist, dense, 05
brown
P04 Gravel, sandy, some silt, trace clay, moist, dense, 2
brown
Silt, sandy, trace clay, moist, low plastic, suff,
P05 5
brown
POG Gravel, sandy, some silt, trace clay, moist, dense, 5

brown

Gravel, sandy, some silt, trace clay, moist, dense,
P07 brown 19

Below 0.7 m — Bedrock, Weathered Shale

Clay, silty, sandy, gravely, very moist, low to

ips medium plastic, stiff, brown

resecwn

e
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The results of percolation testing indicate that, although borderline, most areas of the
property (P02, and P05 through P08) appear to be suitable for septic disposal fields, in
accordance with the Safety Codes Council’s, Alberta Private Sewage Systems Standard of
Practice 1999. Isolated areas of coarser gravel, with an apparently lower silt and clay
component soil (ie., with a higher percolation rate, such as that of Percolation Test
Locations P01, P03, and P04) should be reviewed at the time of septic field placement.
Septic disposal mounds may be required in isolated areas, or alternatively, the assessment of
alternate septic disposal field locations within each lot (within siltier soils), as deemed
necessary. The specific design of septic disposal field is beyond the scope of this report.

Subgrade preparation is recommended in all subdivision development areas, including lot
grading as well as all paved areas. This includes stripping of topsoil, scarification and
moisture conditioning and compaction. The native clayey granular and granular soils
should be generally acceptable for site grading purposes. The local soils have variable
moisture content in most ateas and as such, moisture conditioning will be required to
achieve the compaction standards recommended. Following subgrade preparation, proof-
rolling to detect soft areas within roadways 1s also recommended. Some site, selection of
engineered fill materials may be required dependent on the fill placement thickness (i.e.
more than the maximum aggregate (cobble) size).

Conventional excavation trench cuts are expected as the preferred option for this
development. As excavation proceeds, the excavated soil will be comprised of a mixture of
predominantly granular soils (including cobbles/boulders), with varying amounts of silt and
clay. The design sideslopes of any excavation trenching should take into account the
matetial type, as well as groundwater conditions. Groundwater issues are generally not
expected for excavation depths of up to 2.5 m. Howevet, some groundwater seepage is
possible below this depth, which may pose some difficulties.

Relatively shallow bedrock with tespect to the natural ground surface was encountered
during this evaluation. The approximate line of the contact with ground surface and
shallow bedrock is shown on Figure 1 (less than *1 m to the bedrock surface). Rock
ripping should be anticipated depending on the depth of excavation into bedrock required.
This should be reviewed at the time of tender by an experienced Contractor.

Materials separation and treatment for approved backfill soils are discussed in the
subsequent sections of this report. Cohesive and non-cohesive soils should be separated,
wherever possible. The contractor should expect moistute conditioning of all soil materials
to closer to optimum moisture content. Alternatively, the unusable materials may have to
be wasted off-site and replaced with impotrted backfill materials.

Shallow footings ate consideted feasible for residental developments in all areas of the
subdivision most likely in conjunction with full or partial basements.  Further
recommendations ate provided in Section 8.0. Cast-in-place concrete friction piles or end
bearing belled piles are not considered to be a feasible alternate due to the granular soil
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Based on the results of this assessment, the use of septic disposal fields for the country
residential developments is considered feasible. However, it is noted that the specific site
selection of the proposed field needs careful consideration and additional percolation holes
in the proposed footprint are recommended to ensure the site specific soils satisfy the
requirements of the Regulators Having Jurisdiction (Municipality of Crowsnest Pass,
AENV, Alberta Labour). This requitement is in accordance with the provincial regulations,
which state that two percolation tests are required within the final footprint of the field.
Following the site-specific testing, the septic disposal field should be designed and sized
accordingly. It is further recommended that the design footprint of the residence be
determined once the final disposal field is selected, to ensure the appropriate gravity flow or
pumping requirements are satisfied.

In areas (lots) where the native soils do not satisfy the minimum requirements of Alberta
Labour, alternative waste disposal systems may be required, such as a properly designed and
constructed septic mound system or the use of cistern tanks. Design details for the
alternative systems are beyond the scope of this project assessment.

In additon, during installation of the weeping trenches, the installer should pay close
attention to the soil conditions, to define the extent of any clay or clean gravel layers, if
encountered in the soil structure (i.e., to assess whether there are specific areas of slower or
faster percolation rates, respectively, which should be addressed). These should be
immediately reported to the disposal field designer for review prior to completion of the
septic disposal field.

The information provided herein is intended to be a preliminary assessment of the
feasibility of septic disposal fields for this residential development as per the provincial
regulations. Site specific municipal regulations or septic field siting requirement guidelines
with respect to the local health unit, if applicable, have not been addressed.

LOT GRADING

In general terms, the lot grading should be designed and catried out to the minimum
Municipality of Crowsnest Pass standards or equivalent. The particulars for this
development are discussed in this section.

It is recommended that the lots be initially graded for drainage at a minimum gradient of
2.0 percent. The maximum lot gradient to be allowed should be 15 percent. Given the
topography of the property, areas to the northwest at existing gradients in excess of
15 percent should be left undisturbed. This issue is discussed further in the development
restrictions recommended in latter sections of this report.

The existing surficial site soils comprising granular soils, with varying silt and clay contents
are suitable for use as ‘landscape fill’ materials and for ‘general engineered fill' materials for
lot grading, as defined in Appendix C.
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It is considered unlikely that significant groundwater seepage will occur based on the
groundwater data collected to date and our understanding of the development grades.
Therefore, dewatering of excavations will most likely not be necessary. In localized areas,
where groundwater may be encountered, conventional construction sump pumps should be
capable of accommodating groundwater control at the depths anticipated for this project.

Temporary surcharge loads, such as spill piles, should not be allowed within a distance from
an unsupported excavation face equal to the depth of excavation. Mobile equipment should
be kept back at least 2.0 m. All excavations should be checked regularly for signs of
sloughing, especially after rainfall periods. Small earth falls from the sideslopes are a
potential danger to workmen and must be guarded against.

The moisture content of the soils encountered across the site may be both above and below
the estimated Standard Proctor optimum moisture content for the materials. It is expected
that such soils would be satisfactory as trench backfill material, however, may require
moisture conditioning priot to reworking.

Trenches must be backfilled in such a way as to minimize the potential differential
settlement and/or frost heave movements. A minimum density of 95 percent of SPD is
recommended for all trench backfill, at 2 moisture content of between —1 percent and
+2 percent of optimum. The exception is that the top 600 mm of all trenches should be
compacted to 98 percent of SPD. The compacted thickness of each lift of backfill shall not
exceed 150 mm. The upper 1.5 m of service trenches should be cut back at a maximum
slope of 1.0 horizontal to 1.0 vertical to avoid an abrupt transition between backfill and in
situ soil.

It should be noted that the ultimate performance of the trench backfill is directly related to
the uniformity of the backfill compaction. In order to achieve this uniformity, the lift
thickness and compaction criteria must be strictly enforced.

For frost protection, pipes buried with less than 2.1 m of soil cover (above top of pipe)
should be protected with insulation to avoid frost effects that might cause damage to or
breakage of the pipes. Rigid insulation placed under such areas subject to vehicular wheel
loadings should be provided with a minimum thickness of 600 mm of compacted granular

base.

General recommendations regarding construction excavation, backfill materials and
compaction are contained in Appendix C.

6.6 CONCRETE TYPE

Two tests were conducted to determine the water-soluble sulphate content for soil samples
recovered from this site. The test results indicate soluble sulphate contents in the order of
0.1 percent. Therefore, as per CSA A23.00 and EBA’s experience in this area, the potential
degree of sulphate attack on concrete may be considered to be moderate (Class S-3).
Accordingly, the use of Sulphate Resistant Portland cement at a maximum water/cementing
materials (W/CM) ratio 0.50 is recommended for foundation concrete and all concrete

5080445 INAG e m
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It is imperative that positive surface drainage be provided to prevent ponding of water.
Recommended minimum grades of 1.0 percent should be used in hard surfaced areas.
Surrounding landscaping should be such that runoff water is prevented from ponding
beside paved areas in order to avoid softening and premature failure of the pavement
surface.

All asphalt paving lifts should be compacted to a minimum of Marshall design density.
Additional recommended guidelines for design and construction of pavement structure are
presented in Appendix C of this report.

If a granular pavement section is to be considered, it may be comprised of pit-run gravel
with a minimum thickness of 300 mm. However, since the local pit-run gravel may be
relatively coarse (large, rounded particles) and sandy, it will be difficult to blade smooth
during regular maintenance. It is recommended that a surfacing layer of crushed gravel
(granular base course) be placed within a nominal thickness of 50 mm, as this layer will be
easier to maintain. All granular layers should be compacted to 100 percent of SPD.
Recommendations for maintenance of gravel pavement are provided in Appendix C,
“Maintenance of Gravelled Yards”.

7.0 FOUNDATIONS '

74 SHALLOW FOUNDATIONS

Shallow foundations, if considered, should be constructed approximately 1.5 m below the
final design exterior ground surface (frost protection requirement). At this depth the
foundation subgtade soil generally will consist of dense granular soils. It is noted that the
northwest area of the site will require special consideration in areas of shallow bedrock (see
the shallow bedrock line shown on Figure 1).

The net allowable static bearing pressure for the design of strip and spread footings at this
depth may be taken as 100 kPa, on native, undisturbed soils, subject to other
recommendations in this report. The allowable static bearing pressure is based on
correlation between Standard Penetration Test ‘N’ values. The factor of safety used from
ultimate bearing capacity was 3.0. Footing dimensions should be in accordance with the
minimum requirements of the Alberta Building Code 1997 (Section 9.15.3 Footings).
Bearing certification is recommended to ensure that the footings are placed on competent
native soil. If saturated sand soils are encountered, recommendations may be provided to
lower the footing level if deemed necessary at the time of bearing certification.

It is tecommended that the final excavation to the foundation subgrade elevation should be
intended to minimize disturbance of the founding soils. The foundation concrete should be
placed immediately following excavation to ensure the bearing soil does not dry out.

05 HB-04-FINAL ane m
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The slab subgrade should be sloped to provide positive drainage to the edge of the slab
(whete the native soils are cohesive). A minimum drainage gradient of 0.5 percent is
recommended.

Slabs-on-grade should be separated from beating members to allow some differential
movement. If differential movement is unacceptable, a structurally supported floor system
or crawlspace may be considered.

General recommendations regarding floor slab construction are also presented in

Appendix C.
7.22 Basement Walls

All basement walls should be designed to resist lateral earth pressutes in an 'at-rest"
condition. This condition assumes a triangular pressure distribution and may be calculated
using the following:

P, =K, (fH+q)
where:
Pa = lateral earth pressure "at-rest" condition (no wall movement
occurs at a given depth)
K, = co-efficient of earth pressure "at-rest” condition (use 0.5 for
silt or clay backfill and 0.45 for sand and gravel backfill)
Y = bulk unit weight of backfill soil (use 19 or 21 kN/m? for clay
or granular backfill, respectively)
H =  depth below final grade (m)
q = surcharge pressure at ground level (kPa)

It is assumed that drainage is provided for all basement walls through the installation of
weeping tile and hydrostatic pressures will not be a factor in design.

An acceptable weeping tile system should consist of a petforated weeping tile wrapped in a
geosock or geotextile fabric, in turn surrounded with a minimum of 150 mm thick blanket
of washed rock (maximum size 20 mm). The weeping tile should have a minimum
0.5 percent slope leading to a sump with a pump to then discharge away from the
foundation.

Backfill around concrete basement walls should not commence before the concrete has
reached a minimum two-thirds of its 28-day strength and first floor framing are in place or
the walls are laterally braced. Only hand operated compaction equipment should be
employed within 600 mm of the concrete walls. Caution should be used when compacting
backfill to avoid high lateral loads caused by excessive compactive effort. A compaction
standard of 95 percent of Standard Proctor maximum dry density (SPD) is recommended.
To avoid differential wall pressures, the backfill should be brought up evenly around the
walls. A minimum 600 mm thick clay cap should be placed at the ground surface to
minimize the infiltration of surface water.

S
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Soil strength parameters assumed by EBA were based on the results of moisture content
and grain size analysis tests conducted by EBA on soil samples recovered from the
development site and based on expetience by EBA for other sites in similar soil conditions.
The upper slope has been assumed to have relatively thin granular soils overlying shallow
bedrock. Groundwater conditions freasonably expected from the data collected in the
fieldwork, laboratory program, and from information reviewed from past studies were then
selected by EBA to satisfy the observed conditions.
The soil strength parameters selected for the analyses, modelling current conditions, are as
follows. The order presented is the stratigraphic profile from ground surface to below the
base of the slopes being analyzed.
o Matenals: Gravel
Unit Weight: 22 kN/m’
Cohesive Intercept c”: 0 kPa
Friction Angle ¢”: 33°
» Material: Sand / Silt
Unit Weight: 21 kN/m’
Cohesive Intercept c’: 0 kPa
Fricton Angle ¢”: 33°
o Material: Lower Gravel with Clay
Unit Weight: 20 kN/m>
Cohesive Intercept ¢ 0 kPa
Fricton Angle ¢™: 30°
« Materials: Bedrock Surface
Top bedrock layer: Weathered Clay (CI-CH)
Unit Weight: 21 kN/m’
Cohesive Intercept c: 0 kPa
Friction Angle ¢, (peak): 19°
The current stability of the slopes adjacent to the project site has been evaluated by means
of limit equilibrium analyses conducted on typical cross-sections of the slope. It is noted
that, both shallow failures as well as deeper seated failures on the bedrock surface (assumed
weakened bedrock sutface) have been analyzed. The slope profiles for the cross-sections
=
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It is recommended that the development setback lines shown on Figure 1 be established by
field survey with EBA in attendance to confirm the location of the Top of Bank and
development setback lines prior to any development of the proposed land. The ‘surveyed’
lines should then form part of the individual lot boundaries for the Real Survey Report of
each lot.

Precautionary measures which should be included in the design of the proposed
development (with respect to slope stability issues) are outlined as follows:

Septic disposal fields should be located as far away from slopes as practical.

Any fill excavated during development should not be disposed of within the
development restriction zone unless directed otherwise after a review by the project
geotechnical engineer.

Positive grading should be provided to ensure surface drainage from the development is
directed as either sheet flow, away from the lower slope, in particular, and into the
property’s stormwater management system.

All utlities and plumbing should be carefully installed and inspected to ensure they are
in good working order.

Normal, prudent design and construction procedures should be followed during
development.

In their current condition, the stability of the slopes is considered acceptable in
normally expected events (i.e., seismic, rainfall, snowfall, wind). Instability may occur
during extreme events with a likely consequence of shallow sloughing of over-steepened
areas of the slope (debris flow), as well as possible erosion of the existing vegetation and
topsoil cover of the slopes.

Some local ravelling and ‘toppling’ of boulders/bedrock may also occur in these
extreme weather instances or due to development. The analysis does not preclude these
types of events from occurring. The risk of damages must be understood and borne by
the Owner of the residence when developing in these types of terrain.

Thete may be a concern regarding the threat of damages due to avalanches from higher
elevations. Although there does not appear to be a significant risk, due care should be
taken in siting for residential structures. The risks associated with avalanches have not
been addressed herein.

The slopes should be treated as a restricted development zone. This involves:

L]

No excavation on the slopes without review by a geotechnical engineer.
No clearing of vegetation except those necessary for house construction.
No fill to be placed on the crest of the slopes or on the slopes.

Maintain vegetation cover along the crests and on the slopes.

i
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12.0  LIMITATIONS

Recommendations presented herein are based on a geotechnical evaluation of the findings
from 22 boreholes drilled for this evaluation, a visual site reconnaissance, a review as part of
a separate hydroegological assessment by EBA, and a review of the UMA evaluation from
1997. The conditions encountered during the fieldwotk are considered to be reasonably
representative of the site. If, however, conditions other than those reported are noted
during subsequent phases of the project, EBA should be notified and given the opportunity
to review our cutrent recommendations in light of new findings. Recommendations
presented herein may not be valid if an adequate level of monitoring is not provided during
construction. It is recommended EBA be given the opportunity to review the development
plans prior to implementation.

This report has been prepared for the exclusive use of Mr. Richard Koentges, and his agents
for specific application to the development described in this report. It has been prepared in
accordance with generally accepted soil and foundation engineering practices. No other
warranty is made, either express or implied.

This report incorporates and is subject to the General Conditions presented in Appendix A.

DE-O8-04 0 INAL 00 m
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GEOTECHNICAL REPORT - GENERAL CONDITIONS

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP 4.0

'This geotechnical report pertains to a specific site, a specific
development and a s?p;cxgg scope of woperli Itis not F
applicable to any other sites nor should it be relied upon for
types of development other than that to which it refers.
Any variation from the site or development would
necessitate a supplementary geotechnical assessment.

This report and the recommendations contained in it are
intended for the SOIIC; fe fof I;:]?A,S client. IEBA does not
accept any responsibility for the accuracy of any of the data,
the aI:Ltalyses ox?t(.)he recommendations contained or
referenced in the report when the report is used or relied
upon by any party other than EBA’s client unless otherwise
authorized n wriung by EBA. Any unauthorized use of the
report is at the sole risk of the user.

This report is subject to copyright and shall not be
reproduced either wholly or in part without the prior,
written permission of EBA. Additional copies of the report,
if required, may be obtained upon request.

2.0 NATURE AND EXACTNESS OF SOIL AND
ROCK DESCRIPTIONS

Classification and identification of soils and rocks are based
upon commonly accepted systems and methods employed
in professional geotechnical practice. This report contains
descriptions of the systems and methods used. Where
deviations from the system or method prevail, they are
specifically mentioned.

assification and identification of geological units are
judgmental in nature as to both type and condition. EBA
does not warrant conditions represented herein as exact, but
infers accuracy only to the extent that is common in
practice.

Where subsurface conditions encountered during
development are different from those described in this
report, qualified geotechnical personnel should revisit the
site and review recommendations in light of the actual
conditions encountered.

3.0 LOGS OF TESTHOLES

The testhole logs are a compilation of conditions and
classification of soils and rocks as obtained from field
observations and laboratory testing of selected samples. Soil
and rock zones have been mnterpreted. Change from one
geological zone to the other, indicated on the logs as a
distinct line, can be, in fact, transitional. The extent of
transition is interpretive. Any circumstance which requires
precise definition of soil or rock zone transition elevations
may require further investigation and review.

STRATIGRAPHIC AND GEOLOGICAL
INFORMATION

The stratigraphic and geological information indicated on
drawings contained in this report are inferred from logs of
test hogs and/ or soil/ rock exposures. Stratigraphy is
known only at the locations of the test hole or exposure.
Actual geology and stratigraphy between test holes and/or
exposures may vary from that shown on these drawings.
Natural variations in geological conditions are inherent and
are a function of the gistoric environment. EBA does not
represent the conditions illustrated as exact but i

that vanations will exist. Where knowledge of more precise
locations of geological units is necessary, additional
investigation and review may be necessary.

5.0 SURFACE WATER AND GROUNDWATER
CONDITIONS

Surface and groundwater conditions mentioned in this
report are those observed at the times recorded in the
report. These conditions vary with geological detail
between observation sites; annual, seasonal and special
meteorologic conditions; and with development activity.
Interpretation of water conditions from oiservations and
records is judgmental and constitutes an evaluation of
circumstances as influenced by geology, meteorology and
development activity. Deviations from these observations
may occur during the course of development activities.

6.0 PROTECTION OF EXPOSED GROUND
Excavation and construction operations expose geological
materials to clirnatic elements (freeze/thaw, wet/dry)

and/ or mechanical disturbance which can cause severe
deterioration. Unless otherwise specifically indicated in this
report, the walls and floors of excavations must be
protected from the elements, particularly moisture,
desiccation, frost action and construction traffic.

7.0

SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise specifically advised, support of ground and
structures adjacent to the antici construction and
preservation of adjacent ground and structures from the
adverse impact of construction activity is required.

T&C Geotechnical.doc
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TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075mm sieve): includes (1) clean gravels and sands,
and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as inferred from
laboratory or in situ tests.

DESCRIPTIVE TERM RELATIVE DENSITY N (blows per 0.3m)
Very Loose 0 to 20% Oto 4
Loose 20 to 40% 41010
Compact 40 to 75% 10to 30
Dense 75 to 90% 30 to 50
Very Dense 90 to 100% greater than 50

The number of blows, N, on a 51mm O.D. split spoon sampler of a 63.5kg weight falling 0.76m, required to
drive the sampler a distance of 0.3m from 0.15m to 0.45m.

FINE GRAINED SOILS (major portion passing 0.075mm sieve): includes (1) inorganic and organic silts and
clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated according to shearing
strength, as estimated from laboratory or in situ tests.

DESCRIPTIVE TERM UNCONFINED COMPRESSIVE
STRENGTH (kPa)

Very Soft Less Than 25
Soft 25 to 50
Firm 50 to 100
Stiff 100 to 200

Very Stift 200 to 400
Hard Greater Than 400

NOTE: Slickensided and fissured clays may have lower unconfined
compressive strengths than shown above, because of planes of
weakness or cracks in the soll.

GENERAL DESCRIPTIVE TERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - containing shrinkage cracks, frequently filled with fine sand or silt; usually more or
less vertical.

Laminated - composed of thin layers of varying colour and texture.

Interbedded - composed of alternate layers of different soil types.

Calcareous - containing appreciable quantities of calcium carbonate.

Well Graded - having wide range in grain sizes and substantiai amounts of intermediate particle
sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate
size missing.
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UNIFIED SOIL CLASSIFICATION t

GROUP TYPICAL
MAJOR DIVISIONS SYMBOLS NAMES CLASSIFICATION CRITERIA
@ C,=Dgg/D Greater than 4
Well-graded gravels and g u- ¥60 12
[} GW gravel-sand mixtures, c E (030)
2l zq ittle or no fines 85| C.=5 .~ Between1and3
& < T 5 ¢ DygxDgp
559 Wz g3
Q= =9
2 g 2 o o 5 Poorly graded gravels and % g A 5
2 "g EEZ GP gravel-sand mixtures, - ‘z’g @ Not meeting both critena for GW
3 |/<586 Inttie or no fines cp=zioge
4 2l6ee3 Tagfe
6 § 38 g S) GM Siity gravels, gravel-sand- : 00% g Atterberg limits plot below “A" line Atterberg imits plotting
w5 slwX ‘Lﬂ silt mixtures 23358 or plasticity index less than 4 n hatched area are
o 2 o 2 k= 2 00m ® borderline ciassifications
"‘Z" 5 [1 i GC Clayey gravels, gravel-sand- "é Atterberg limits plot above A" line requiring use ot dual
< 3 O} clay mixtures 3 and plasticity index greater than 7 symbols
@
o £ 5 ©3 =
S g . 2 g 5 2 Cy = Dgo /D1g Greater than 6
h 2 03 sSw gravelly sands, 8 388 (Dgp)
E 3 5 ¢l <@ little or no fines. s Ngg ¢S D x Oan Between 1 and 3
IR EE : 528 I
O £ings«| Ov R
w Poorty graded sands and gravelt @ adZ "
o a Yy 9 9 Y a
g % ¢ SP sands, little or no fines g e £ P Not meeting both critena for SW
bR 2 28 S
Do ad Lj o ;?i
] v O S Atterberg limits plot below “"A" hne Atterberg imits plotting
s°8 8 T & SM Silty sands, sand-silt mixtures 2s - or plasticity index less than 4 T £Tem
zE > @ g ; borderiine classttications
<=T : -5 Atterberg imits plot above “A” requinng use of dual
Clayey sands, sand-cla 9 plot above (2
2 SC b7t pAmies and plasticity index greater than 7 symbols
Inarganic silts, very tine 60
. ML sands, rock flour, silty or PLASTICITY CHART
> clayey fine sands For classtfication of hne-grained
5 501 soils and fine fraction of coarse-
. =
o C §3 Inorganic clays of low to grained soils /
17 E ol B 2 CL rr'\edlum piasticity. gravelly » Atterberg imits plotting in hatched
J @ Z 2o c'ays, Isand_v‘clays, sity W a0/ area are borderline classitications
8 § ; oy ES Clays, lean clays = requinng use of dual symbols
o =
o g "_,“ Organic silts and organic > Equation of A-tine. Pt - 0.73 (LL - 20)
w ﬁ @ oL silty clays of low plasti- = a0
zZ 8 city o
x & E ce |
g g Q Inorganic silts, micaceous S 20 /
£ < £ MH or diatomaceous fine sands a
z 4 =3 MH & OH
e = = @ or silts, elastic silts
o ; g E < 10
o © £ Inorganic clays of high 7 —
z o = g y il | -
= < 325 CH plasticity, fat clays af _ ICL -_ML/ ML@& OL
w 3% 0 1
= 5 . Organic clays of medium G 10 20 30 20 =0 e 70 30 30 100
7 to high plasticity LIQUID LIMIT
Peat, muck and other highly * Based on the material passing the 3-in. (75-mm) sieve
HIGHLY ORGANIC SOILS Pt + ASTM Designation D 2487

organic soils




PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WSM

BOREHOLE NO: 001

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0D404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1332 m

& round, moist, dense, brown

GRAVEL — sandy, silty, trace to some clay,
paorly graded, sizes to boulders, subround

CLAY - silty, sandy, some gravel to
gravelly, moist, very stiff, low to medium
7.0 | plastic, dark brown

80 1. qrey mottling, free water

End of Borehole @ 8.0m

Auger Refusal @ 8.0m

No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 6.4m
Borehole Measured Dry on Aug. 1, 2006

]]IIlIIIIIIl]]lllIIIIIIII1IIII|ll[lllll[lllllllII[llllll||I‘|l]l|lllllllll|lll|l|l||lllllllI|lllllf]llllllllllllll[lllI|IIllll|lIlllllllllllllll‘]l‘l[lllr‘llll

l

saMPLE TYPE  [losursen [0 RecoverY  (ser FEa-CasiG [Jsvecer e [[Jcore
= a&lo E
E Symbols for |2 ES
= Yl £ =
(% [a
2 SOILS % Z| fusw e, Loug é
w) - 1 i)
40 50 80
%0 FTOPSOIL — clay, silty, sandy, moist, dark FT3Z
brown, root & root hairs J =

<
~
©
o

_Ll)ll}llll_Lllltil)llj‘llllillllijfrllll
L (&%)
N [d
S =3

LN
[
>
o

(%3
~>
o
o

Illllll_LlllIillll'_LllllillllllllllIll
I
+
o

EBA Engineering Consultants Ltd.[rver e i

LOGGED BY: JHC

COMPLETION DEPTH: B m

COMPLETE: 06,/06/05

Fig. No: B1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 002

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1348 m

TOPSOIL - clay, silty, sandy, moist, dark
\brown, root & root hairs

saWPLe TYPE [losvrees [ recovery [X(sPT Ea-casive [Mstewer wee  [Hcore
N dlo E
€ Symbols for =2 =
2 = = =
A SOILS = % PLASTIC M: uo’um %
%] i -1
o0

GRAVEL — sandy, silty, trace to some clay,
poorly graded, sizes to boulders, subround
& round, moist, dense, brown

—
[and

e
(=3

b
o

~
=

&
o

o
[

CLAY - silty, sandy, some gravel to
gravelly, moist, very stiff, low to medium
plastic, dark brown

~
o

™
o

©
o

10.0| ... free water

<

=}

o grey

... soluble sulphate content = 0.1% @
11.0m

... moist

... soluble sulphate content = 0.1% @
1301 12.2m

12.0

\ End of Borehole @ 13.6m

0| "Auger Refusal @ 13.6m
No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 9.8m

IllllillllllIillllll[’fllllIIllIll,Ill|I|]]|]II|IIIlIIIl]lT[]lll]lIll[llll'IlII]!IIIIII[‘]IIIIIIIII]IIIIIIIIll‘lll]f!lIIIIIl{r{llllll]III1IIrITIIlllllll[llllll

2 02 FERDLOT)

B0V |ndicated Water Level Measured Aug. 1,
R O o o o o WU R
6.0 S N N WO S B R X1
. ] LOGGED BY: JHC COMPLETION DEPTH: 13.6 m
EBA Engineering Consultants Ltd.Reveve s s COMPLETE: 06/06/05
Fig. No: B2 Page 1 of 1




PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 003

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1366 m

sampLE TYPE  [foisture [INo Recovery  [X[sPT EJA-CASING (][ ]sHey Tuge [ ]core

— dlo E
E Symbols for w z
g- | SOILS % % PL:\SHC M;-E: LID:UID %

poorly graded, sizes to cobbles, subround
& round, moist, dense, brown

0 [ GRAVEL — sandy, silty, trace to some clay,

CLAY - silty, some sand to sandy, very
moist, firm to stiff, medium plostic, dark
aq |brown, sand lenses & pockets with free
water

... gravelly, brown

S0 1 free water

BEDROCK - sandstone, silty, fine grained,
8.0 limoderate strength, slightly weathered,
greenish brown

End of Borehole ® 5.5m

70 | Auger Refusal @ 5.5m

No Seepage or Sloughing on Completion
Slotted PVC Standpipe Installed to 4.9m
80 | Borehole Measured Dry on Aug. 1, 2006
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LOGGED BY: JHC

COMPLETION DEPTH: 55 m

COMPLETE: 06/06/05

EBA Engineering Consultants Ltd.[Reevo s &

Fig. No: B3
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PROJECT. VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M BOREHOLE NO: 004
CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 15Gmm SOLID STEM AUGER ELEVATION: 1342 m
sampLE TYyPe  [fossturse [/INo Recovery  [XsPT EA-CASING (srewey uge [ f]core
dlo E
E Symbols for =2 z
£ Y & =
oy S|=| pustc MC. vup | =
5 SOILS FZ| e w | g
20 40 60 80
E 00 RTOPSOIL — clay, silty, sandy, moist, dark f £ 13420
i brown, root & root hairs [ e
E_ 1 GRAVEL -~ sondy., silty, trace to some clay, Eyang
- paorly graded, sizes to boulders, subround E
- & round, moist, dense, brawn | et b -
5_2'0 ....... _,
Eos0 | g e bbb
E 40 | CLAY — silty, sandy, some gravel to
- gravelly, moist, very stiff, low to medium
= plastic, dark brown
2-5.0
E 60 BI0
o End of Borehole @ 6.1m A
3 No Seepage or Sloughing on Completion
F-7.0 | Slotted PVC Standpipe Installed to 3.0m
2 Borehole Measured Dry on Aug 1, 2006
E o
£ 90
E (0.0
;—11.0
E- 120
E- 130
- 140
150
16.0 S R D N B B 7Y
. . LOGGED BY: JHC COMPLETION DEPTH: 6.1 m
EBA En gineering Consultants Ltd [revewe sy s COMPLETE: 06/06/05
Fig. No: B4 Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WoM

BOREHOLE NO: 005

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1350 m

GRAVEL — sandy, some silt, trace clay,
poorly graded, sizes ta 75mm, round &
subround, damp to moist, dense, brown

savPLE TYPE  [Ilforstureen [Ino Recovery  DSPT ESA-CASING [Msveey e [JJcore
— ==} E
& Symbols for 5 =
B g &
g SOILS % PLASTIC f' LElum g
33

T 0 T | SAMPLE TYPE

?1'0 .. moist
- 20
5_3.0 End of Borehole @ 2.7m 4
- Auger Refusal @ 2.7m
T No Seepage or Sloughing on Completion
E 40 | Slotted PVC Stanpipe Installed to 2.7m
E Borehole Measured Dry on Aug. 1, 2006
E o
F 5.0
?—7.0 E—Ima
;—&0 ~§—1342,U
S5 7 N O O A W O WO O O O E4341
E—m,o VOO USUVR NUDUOS SUPOUN NOVIS OO SOV UL 7 -E4340d
E—H.U ------ -~§—1339.t1
%—12.0 ;—13330
E 150 357
= ~EH3360
%_ 15.0 ............................ 2_1‘3550
é 16.0 Nl e e §|334.G

. : LOGGED BY: PC COMPLETION DEPTH: 2.7 m
EBA Engineering Consultants Ltd.pevews st i COMPLETE: 06/07/18

Fig. No: BS Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 006

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NQO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1345 m

sampLE TYPE  [lorstureen [/Ino Recovery  [Xspr F=a-casinG [MsHewey ue  [Fcore
&l o E
E Symbols for A z
I =S| pusic M. v | =
E3 SOILS 25| o1 g
175 T U Lot
- 00 [ GRAVEL — sandy, some silt, trace clay,
5 poorly graded, sizes ta 75mm, round & B1
E 10 subrognd, damp to moaist, dense, brown 13440
- .. moist :
E 20 343
E 30 .
s h End of Borehole @ 3.0m A
- Auger Refusal @ 3.0m
E 4o | No Seepage or Sloughing on Completion
E | Slotted PVC Stanpipe Installed to 3.0m
- Borehole Measured Dry on Aug. 1, 2008
;—5.0
C_ 5.0
E- 7.0
;—&0
E 90
E—10.0
110
= 120
?—_—13.0 SN WUSVORNE SIS SNSNIS SUSURPIR. SO SRR IORSR. MR SO F4332.(
;_140 ...... ;_13510
E15.0 ~EH3%0g
: 16.0 L Eisa
. . LOGGED BY: PC COMPLETION DEPTH: 3 m
EBA Engineering Consultants Ltd.[revm s COMPLETE: 06/07/18
Fig. No: BE Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WM

BOREHOLE NO: 007

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 04044401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1346 m

SaMPLE TYPE  [IloisTuRseD

[/INo RECOVERY

DXspr Ja-casivG

[MJsHeeey e [[]Jcore

—_ &lo E
E Symbols for = z
£ 4| g =
o =
2 SOILS % g PLASTIC u:. uu{uzn g
40 60 80

E 00 [ GRAVEL — sandy, some silt, trace clay, Fo - 13460

5 poorly graded, sizes to 75mm, round &

SN subround, moist, dense, brown U

S End of Borehole & 1.2m /

- Auger Refusal @ 1.2m

20 | No Seepage or Sloughing on Completion

- 30

E 40

50 3

E 6.0 a

e

i—&o

F 90

E 10.0

5-11.0 -2—43550

E 120 E

= 13,0

F- 140

= 150

E 160 b Eiad

. . LOGGED BY: PC COMPLETION DEPTH: 1.2 m
EBA Engineering Consultants Ltd .|z v o COMPLETE: 06/07/18
Fig. No: B7 Page 1 of 1
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PROJECT: VALLEY RIDGE CQUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WaM BOREHOLE NO: 008

CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1352 m
SavPLE TYPE  [lfosrureen [/]No RECOVERY  DSPT FJa—casiNG (sveey e [MJcore
&l o E
E Symbols for =12 =
= | 2
oy =S| Pusic M.C. tup | =
; SOILS ElS| mee  w w2
20
E 00 [CLAY - silty, sandy, gravelly, sizes to ‘
5 cobble size, very moist, stiff, low to Bl
E ., o | medium plastic, dark brown
B2
E——2.0 B
3
=30 85
s
;_4& ... free water, soft to firm £
E_ = B7
- 50 gg a
E_ h End of Borehole @ 5.2m Ji =
- Auger Refusal @ 5.2m E
80 | Seepage & Sloughing from 3.7m 13460
= Slotted PVC Standpipe Installed to 5.2m E
- Indicated Water Level Measured Aug 1, g
=70 | 2006
E 80
90
- 10.0
110
E- 120
E13.0
E- 140
E
- 150
160 J00 T O O O O I I :Y°Y
p . LOGGED BY; PC COMPLETION DEPTH: 5.2 m
EBA Engineering Consultants Ltd. Revevo s s COMPLETE: 06/07/18
o Fig. No: BB Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WoM

BOREHOLE NO: 009

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILUING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1346 m

SaMPLE TYPE  [lfoisTurseD [/INo Recovery  [X[spT Ea-casiNg [[[JsHerey Tuse [ f]core
[I) r~
— ol E
B Symbols for 25 =
I TS| pustc M.C. LiuID <
g SOILS g3 w w |
E 00 [ CLAY - silty, sandy, gravelly, sizes to
;— cobble size, very moist, stiff, low to
E Lo medium plastic, dark brown
| SAND - silty, trace clay, some gravel to
n gravelly, poorly graded, fine grained,
E_ ;o | moist, compact to dense, dark brown
g ... free water
= | End of Borehole @ 2.1m |
F o | Auger Refusal @ 2.1m
- Seepage & Sloughing from 0.9m
E_ 40 a
- 50 g
- 60 C 13400
E 70 E1330.0
E—so E4338.0
E-90 | feeeeee E 13374
o T S G S - 15560
110 ~EH4335
; 12.0 §—|334.U
S 1 N (N OSSNSO SO S HONS VK NS S S E 13330
i_-_ 140 ........... ';-—13320
3
E— SO N | I N S RSOSSN SIS O RPN WSS SOt S C 13310
2 16.0 A0 DE T 51330.0
. . LOGGED BY: PC COMPLETION DEPTH: 2.1 m
EBA Engineering Consultants Ltd. [ s i COMPLETE: 06/07/ 18
Fig. No: B9 Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 010

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKQ DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1354 m

sampLE TvPE  [lorstureen [Ino Recoverr JsPT 5 a-CAsNG [MJsHetey wee [ JJcore
= &lo €
E Symbols for =2 z
= | 2
|o% <
2 SOILS % % Pﬂ M: uo{um 5

20

F 00 [GRAVEL — sandy, some silt, trace clay, :

2 poorly graded, sizes to 75mm, round &

E_ 1 | subround, moist, dense, brown

E—zo N

E A End of Borehole @ 2.1m ' u

2 Auger Refusal @ 2.1m

30 | No Seepage or Sloughing on Completion

E 40

E- 50

E 6.0

E—m ..

80 E1346

3 3

E- 90 C1345.0

E10.0

- 110

E- 12,0

E 130

3

E- 140

E 150

E 160 S N S M <R 1Y

. . LOGGED BY: PC COMPLETION DEPTH: 2.1 m
EBA Englneemng Consultants Ltd . [revewe sy iR COMPLETE: 06/07/18
Fig. No: B1D Page 1 of |
D)
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: (11

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NG: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1347 m

sampLE TYPE  [IloisTuReeD [IN0 RECOVERY

DXJsp =S

[[]sHewsY TuBE

[X]core

Depth{m)

SOILS

Symbols for

SAMPLE TYPE
SAMPLE NO

bt
=

GRAVEL — sandy, some silt, trace clay,
poorly graded, sizes to 75mm, round &
subround, moist, dense, brown

=3

.. very moist
. wet

=
I“‘o

&
o

... some clay
... free water

g
o

o
o

[ T T

End of Borehole @ 5.5m

A
o

Seepage & Sloughing from 3.9m
Slotted PVC Standpipe Insatlled to 5.5m
Indicated Water Level Measured Aug. 1,
2006

™~
o

o
=

©
=}

=
o

o

[
[ar]

&
o

i
o

n
o
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EBA Engineering Consultants Ltd.

LOGGED BY: PC

COMPLETION DEPTH: 5.5 m

REVIEWED BY: JAR

COMPLETE: 06/07/18

Fig. No; Bi1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M BOREHOLE NO: D12
CUENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKQ DRILLING SERVIGES LTD PROJECT NQO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1354 m
SaMPLE TYPE  [lfoisTuree [Ino Recovery  [XsPT Fa-casing [[[JsHecey g []core
Lt N
— ol o E
E Symbols for = z
= | = =
7y o= | pusic MC. voup | =
& SOILS 5z ™ s oo
w) I - il [}
E 00 I GRAVEL — sandy, some silt, trace clay,
3 poorly graded, sizes to 75mm, round &
E_, o [subround, moist, dense, brown
E R End of Borehole @ 1.0m
- Auger Refusal @ 1.0m
E_ 20 No Seepage or Sloughing on Completion
F 3.0
E 40
2—5.0
6o
E- 7.0
F 80
E 90
= 100
i— 1.0
- 120
=
- 13.0
3
- 140
F 150
E (6.0 S R e Tk
. . LOGGED BY: PC COMPLETION DEPTH: 1 m
EBA Engineering Consultants Ltd.|reveve & /& COMPLETE: 06/07/18
Fig. No: B12 Page 1 of 1
0P (FEEDLOT] '




PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 WoM BOREHOLE No: 013
CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NO: 0404-440117/8
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1366 m

SAMPLE TYPE IlloisturaeD [/Ino RecoverY  [X]sPT Ea-casinG [[JsHeeey use  [[core

Symbols for
SOILS

Depth(m)
SAMPLE TYPE
SAMPLE NO

PLASTIC M.C. LIQuUID

ELEVATION(m)

0.0 1 GRAVEL — sandy, some silt, trace clay,
poorly graded, sizes to 75mm, round &
subround, damp, dense, brown

... moist

h End of Borehole @ 1.5m /]
20 | Auger Refusal @ 1.5m

No Seepage or Sloughing on Completion

llll'll[llllll]l|ll]’rlll]llllllIIIIIIII!IIIII||IlllllrIIIIl!lTTT‘rlllI[IITITWII‘IITTI_[TTI“lll[lllT!llIllllllllHl]ll1fl1lII‘IITI}—IT”{Ill]‘llll“‘llII‘IIIT]IlIl
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o Jay
Ca (e
= P~

_LIII'III
Lot
on
~J
.

Il'lrllll

10.0 =

11.0 E‘ﬂ
12.0 §—|354.D
13.0 -

14.0 =

15.0 %351.0
16.0 L Es

. . LOGGED BY: PC COMPLETION DEPTH: 1.5 m
EBA Engineering Consultants Ltd. /e s s COMPLETE: 06/07/18
Fig. No: B13 Page 1 of |
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 014

CLENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1390 m

SAMPLE TYPE iDISTUREIED [Ino recovery  DXJseT F=A-CASING [[JsHeey g []core
LLJ oy
— ol o f/
E Symbols for | = z
£ ) =
o o <
2 SOILS % % Plﬁﬂc M.: uo{um S_,
20 40 60 80
E 00 [GRAVEL — sandy, some silt, trace clay, F %00
E— poor'y qroded, sizes to 75mm, round & 81 .. ......................... E.
5—1.0 subround, moist, dense, brown c
é_ ... moist
F \ End of Borehole @ 1.5m Ji
F- 20 | Auger Refusal @ 1.5m £
E No Seepage or Sloughing on Completion E
E 30 43870
- 4.0 E4 386.0
- 50
E— 6.0
3
E 7.0 3834
E 8.0 é—uazo
E 9.0
=
E—I0.0 43804
E 110 3790
E- 120 E1378.0
2 3
E 130 E 4377
- 140 E—mso
F15.0 5
E g : H : H E.
E16.0 oof o r b F13744
. . LOGGED BY: PC COMPLETION DEPTH: 1.1 m
EBA Engineering Consultants Ltd.|reveve s% & COMPLETE: 06/07/18
Fig. No: Bi4 Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M BOREHOLE NO: 015
CLIENT: MR. RICHARD KQOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NQ: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1370 m
SAMPLE TYPE DISTURBED [Ino Recoverr  [Xser E=Ja-casinG []sewey Tuge  [J]coRe
Led N
—_ alo £
E Symbols for 715 =
Ei =S PLASTIC M.C. LiouiD <
z SOILS %5 S e
20 40 60 &
= 00 1 SILT - sandy, trace clay, gravelly, damp T E 13708
- to moist, firm to stiff, low plastic, -
E 10 \light brown E 3604
- {BEDROCK — shale, damp, low strength, -
- weathered, brown E
E o0 End of Borehole @ 1.0m
- Auger Refusal @ 1.0m
- No Seepage or Sloughing on Completion
30
E 4.0
2— 5.0
- 6.0
E- 7.0
;—8.0
E 90
= 100
3
—11.0
3
- 12.0
- 130
140
E 150
160
. . LOGGED BY; PC COMPLETION DEPTH: 1 m
EBA Engineering Consultants Ltd.[Reveve sy u COMPLETE: 06/07/18
- Fig. No: B15 Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M BOREHOLE NO: 016
CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NO: 04044401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1364 m
SaMPLE TYPE  [losrwreen [0 Recovery  [XsPT Ea-casinG Msvewey uee  [Jcore
&lo E
E Symbols for 215 z
= L] S
= =S| pusc MC v | =
: SOILS 23|~ “ w | g
E 00 1TOPSOIL — clay, silty, sandy, moist, dark
= \brown, roots & root hairs, organics 81
F_ 1o |GRAVEL — sandy, trace silt, trace clay, _
| poorly groded, sizes to 75mm, round & B2 c
E subround, moist, dense, brown =
F 20 B 13620
- B4 E
- 30 85 ~Emrg
g ... free water BS 3
E- 4.0 -
3 B7
;—‘53 B8
- - B
E&O B10
= N End of Borehole @ 6.1m 1
3 No Seepage or Sloughing on Completion
7.0 | Slotted PVC Standpipe Installed to 6.1m
- Indicated Water Level Measured Aug. 1,
= | 2006
5.0
E- 9.0
E- 10,0
§~ 1.0
E- 12,0
E 130
- 140
E 150
F 160 R T N R B M R KX
. . LOGGED BY; JHC COMPLETION DEPTH: 6.1 m
EBA Engineering Consultants Ltd. |y s w& COMPLETE: 06/06/21
Fig. No: B16 Page 1 of 1
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE No: 017

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOUID STEM AUGER

ELEVATION: 1362 m
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 WoM

BOREHOLE NO: (018

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: D404-4401178

PROJECT ENGINEER: JAR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1362 m
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 019

CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NQO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1334 m
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PROJECT: VALLEY RIDGE COUNTRY ESTATES

LOCATION: NW & NE 1/4's 31-7-3 W5M

BOREHOLE NO: 020

CLIENT: MR. RICHARD KOENTGES

CONTRACTOR:CHILAKO DRILLING SERVICES LTD

PROJECT NO: 0404~4401178

PROJECT ENGINEER: AR

DRILL METHOD: 150mm SOLID STEM AUGER

ELEVATION: 1342 m
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 W5M BOREHOLE NO: (021
CLENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERVICES LTD PROJECT NO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1353 m
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PROJECT: VALLEY RIDGE COUNTRY ESTATES LOCATION: NW & NE 1/4's 31-7-3 WoM BOREHOLE NO: (022
CLIENT: MR. RICHARD KOENTGES CONTRACTOR:CHILAKO DRILLING SERMCES LTD PROJECT NO: 0404-4401178
PROJECT ENGINEER: JAR DRILL METHOD: 150mm SOLID STEM AUGER ELEVATION: 1358 m
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Construction Excavations
Page 1 of 1

CONSTRUCTION EXCAVATIONS

Construction should be in accordance with good practice and comply with the requirements of the
responsible agencies.

Al excavations greater than 1.5 m deep should be sloped or shored for worker protection.

Shallow excavations up to 3 m depth may use temporary side slopes of 1H:1V. A flatter slope of
2H:1V should be used if groundwater is encountered. Localized sloughing can be expected from
these slopes.

Deep excavations or trenches may require temporary support if space limitations or economic
considerations preclude the use of sloped excavations.

For excavations greater than 3 m depth, temporary support should be designed by a qualified
geotechnical engineer. The design and proposed installation and construction procedures should be
submitted to EBA for review.

The construction of a temporary support system should be monitored. Detailed records should be
taken of installation methods, matenials, in-situ conditions and the movement of the system. If
anchors are used, they should be load tested. EBA can provide further information on monitoring
and testing procedures, if required.

Antention should be paid to structures or buried service lines close to the excavation. For structures,
a general guideline is that if a line projected down at 45° from a horizontal, from the base of
foundations of adjacent structures, intersects the extent of the proposed excavation, then these
structures may require underpinning or special shoring techniques to avoid damaging earth
movements. The need for any underpinning or special shoring techniques and the scope of
monitoring required can be determined when details of the service ducts and vaults, foundation
configuration of existing buildings and final design excavation levels are known.

No surface surcharges should be placed closer to the edge of the excavation than a distance equal to
the depth of the excavation, unless the excavation support system has been designed to
accommodate such surcharge.

Comstruction Excavations.doc m




Backfill Materials and Compaction
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BACKFILL MATERIALS AND COMPACTION

Maximum density, as used in this section, means Standard Proctor Maximum Dry Density (ASTM
Test D698) unless specifically noted otherwise. Optimum moisture content is as defined in this text.

“General engineered fill” materials should comprise clean, well-graded granular soils or inotganic,
low-plastic cohesive soils. Such material should be placed in compacted lifts not exceeding 200 mm
and compacted to not less than 98% of maximum density, at a moisture content at or slightly above
optimum.

“Structural filI” materials should comprise clean, well-graded inorganic granular soils. Such fill
should be placed in compacted lifts not exceeding 150 mm and compacted to not less than 98% of
maximum density, at a moisture content near or slightly above optimum.

“Landscape fill” material may comprise soils without regard to engineering quality. Such soils
should be placed in compacted lifts not exceeding 300 mm and compacted to a density of not less
than 90% of maximum density.

Backfill adjacent to and above footings, abutment walls, basement walls, grade beams and pile caps
or below highway, street or parking lot pavement sections should comptise general engineered fill
materials as defined above.

Backfill supporting structural loads should comprise structural fill materials as defined above.

Backfill adjacent to exterior footings, foundation walls, grade beams and pile caps and within
300 mm of final grade should comprise low-plastic cohesive general engineered fill as defined above.
Such backfill should provide a relatively impervious surface layer to reduce seepage into the sub-soil.

Backfill should not be placed against a foundation structure until the structure has sufficient strength
to withstand the earth pressures resulting from placement and compaction. During compaction,
careful observation of the foundation wall for deflection should be catried out continuously. Where
deflection is apparent, the compactive effort should be reduced accordingly. In order to reduce
potential compaction induced stresses, only hand held compaction equipment should be used in the
compaction of fill within 500 mm of retaining walls or basement walls.

Backfill materials should not be placed in a frozen state or placed on a frozen subgrade. All lumps
of materials should be broken down during placement.

Where the maximum-sized particles in any backfill material exceed 50% of the lift thickness or
minimum dimension of the cross-section to be backfilled, such particles should be removed and
placed at the other more suitable locations on site or screened-off prior to delivery to site.

Bonding should be provided between backfill lifts, if the previous lift has become desiccated. For
the fine-grained materials, the previous lift should be scarified to 75 mm in depth followed by
proper moisture conditioning and recompaction.
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Recommendatons for the specifications for various backfill types are presented below.

“Pit-run gravel” should conform to the following grading:

T—

L

(Squs:‘e,%?)'ez:i?l - Percent Passing By Weight

200 mm 100 of Total Sample

150 mm 96 - 100 of Total Sample

75 mm 60 - 80 of Total Sample

25 mm 70 - 100 of Material Passing 75 mm Sieve
4.75 mm 25 - 63 of Material Passing 75 mm Sieve
1.18 mm 14 - 41 of Material Passing 75 mm Sieve
(.60 mm 7 - 30 of Material Passing 75 mm Sieve
0.15 mm 3 - 18 of Matenal Passing 75 mm Sieve
0.075 mm 2 - 9 of Maternial Passing 75 mm Sieve

Any grading variatdon from the above should be at the discretion of the Engineer; however, the
petcent of material passing the 0.075 mm sieve should not exceed 2/3 of the material passing the
0.6 mm sieve. The pit-run gravel should be free of any form of coating and any gravel containing
clay, loam or other deleterious materials should be rejected. No oversized material should be

tolerated.

“Crushed gravel” should conform to the following grading:

Percent Passing by Weight
Sieve Sizes (Nominal Gravel Size)
(Square Openings)
100 mm 50 mm 25 mm
100 mm 100 — —
75 mm 90 - 100 — -
50 mm — 100 —
40 mm 60 - 80 90 - 100 —_
25 mm P —_ 100
20 mm 40 - 66 50-75 95 - 100
10 mm 25-54 25-52 60 - 80
4.75 mm 15-43 15- 40 40 - 60
2.36 mm 10 - 35 10 - 33 28 -48
0.60 mm 5-23 5-23 13-29
0.30 mm — — 9-21
0.15 mm 3-12 2-14 6-15
0.075 mm 2-10 1-10 4-10

B
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Gravel:

Backfill Materials and Compaction
Page 3 of 3

WEE |

100 mm Crushed Gravel: At least 13% by weight of the material retained on the 4.75 mm sieve

should have two more fractured faces.

50 mm Crushed Gravel: At least 13% by weight of the material retained on the 4.75 mm sieve

should have two more fractured faces.

25 mm Crushed Gravel: At least 50% by weight of the material retained on the 4.75 mm sieve

should have two more fractured faces.

Any gravel containing deleterious material should be rejected.

“Coarse gravel” for bedding and drainage should conform to the following grading:

Sieve Si Percent Passing By Weight
Ieve Sizes (Nominal Gravel Size)
(Square Openings)
50 mm 40 mm

50 mm 100 —
40 mm 90 - 100 100
25 mm — 95 -100
20 mm 35-70 =
15 mm — 25-60
10 mm 10 - 30 —

4.75 mm 0-5 0-10

2.36 mm —_ 0-5

“Coarse sand” for bedding and drainage should conform to the following grading:

( Sqfei::eo?)iez:;\ = Percent Passing By Weight
10 mm 100
475 mm 95 ~ 100
2.36 mm 80 — 100
1.18 mm 50 - 85
0.60 mm 25 - 60
0.30 mm 10 - 30
0.15 mm 2-10

“Lean-mix conctete” should be low strength concrete having a minimum 28-day compressive

strength of 3.5 MPa.

e
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Proof-Rolling
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PROOF-ROLLING

Proof-rolling is a method of detecting soft areas in an “as-excavated” subgrade for fill, pavement,
floor or foundations or detecting non-uniformity of compacted embankment. The intent is to
detect soft areas or areas of low shear strength not otherwise revealed by means of testholes, density
testing or visual examination of the site surface and to check that any fill placed or subgrade meets
the necessary design strength requirements.

Proof-rolling should be observed by qualified geotechnical personnel.

Proof-rolling is generally accomplished by the use of a heavy (15—60 tonne) rubber-tired roller
having four wheels abreast on independent axles with high contact wheel pressures [inflation
pressures ranging from 550 kPa (80 psi) up to 1,030 kPa (150 psi)].

A heavily-loaded truck may be used in lieu of the equipment described in the paragraph above. The
truck should be loaded to approximately 10 tonnes (22,000 lbs) per axle and a minimum tire
pressure of 550 kPa (80 psi).

Ground speed to be maximum of 8 km/hr (133 m/min) (5 mph) (400 ft/min). Recommended
speed is 4 km/hr (65 m/ min) (2.5 mph) (200 ft/ min).

The recommended procedure is two complete coverages with the Proof-rolling equipment in one
direction and a second series of two coverages made at right angles to the first series; one
“coverage” means that every point of the proof-rolled surface has been subjected to the re pressure
of a loaded wheel. Less rigorous procedures may be acceptable under certain conditions subject to
the approval of an engineer.

Any areas of soft, rutted or displaced materials detected should be either recompacted with
additional fill or the existing material removed and replaced with general engineered fill or properly
moisture conditioned as necessary.

The surface of the grade under the action of the proof-rolling should be observed, noting visible
deflection and rebound of the surface or shear failure in the surface of granular soils as ridging
between wheel tracks.

If any part of an area indicates significantly more distress than other parts, the cause should be
investigated, by, for example, shallow auger holes.

In the case of granular subgrades, distress will generally consist of either compression due to
insufficient compaction or shearing under the tires. In the first case, proof-rolling should be
continued until no further compression occurs. In the second case, the tire pressure should be
reduced to a point where the subgrade can carry the load without sxgmficant deflection and
subsequently, gradually increased to its specified pressure as the subgrade increases in shear strength
under this compaction.

Proof-Rolling.doc m




Shallow Foundations
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SHALLOW FOUNDATIONS

Design and construction of shallow foundations should comply with relevant Building Code
requirements.

The term “shallow foundations™ includes strip and spread footings, mat slab and raft foundations.

Minimum footing dimensions in plan should be 0.45 m and 0.9 m for strip and square footings,
respectively.

No loose, disturbed or sloughed material should be allowed to remain in open foundation
excavations. Hand cleaning should be undertaken to prepare an acceptable bearing surface.
Recompaction of disturbed or loosened bearing surface may be required.

Foundation excavation and bearing surfaces should be protected from rain, snow, freezing
temperatures, drying and the ingress of free water, during and after footing construction..

Footing excavations should be carried down into the designated bearing stratum.

After the bearing surface is approved, a mud slab should be poured to protect the soil and provide a
working surface for construction, should immediate foundation construction not be intended.

All constructed foundations should be placed on unfrozen soils, which should be at all times
protected from frost penetration.

All foundation excavations and bearing surfaces should be observed by a qualified geotechnical
engineer to confirm that the recommendations contained in this report have been followed and that
soil conditions are consistent with those assumed in the design.

Where over-excavation has been carried out through a weak or unsuitable stratum to reach into a
suitable bearing stratum or where a foundation pad is to be placed above stripped natural ground
surface, such over-excavation may be backfilled to subgrade elevation utilizing either structural fill or
lean-mix concrete. These materals are defined under the separate heading “Backfill Materials and
Compaction.”

Shallow Foundations.doc m




Floor Slabs-on-Grade
Page 1 of 1

FLOOR SLABS-ON-GRADE

All soft, loose or organic material should be removed from beneath slab areas. If any local hard
spots such as old basement walls are revealed beneath the slab area, these should be over-excavated
and removed to not less than 0.9 m below underside of slab level. The exposed soil should be
proof-rolled and the final grade restored by general engineered fill placement. If proof-rolling
reveals any soft or loose spots, these should be excavated and the desired grade restored by general
engineered fill placement Proof-rolling should be carried out in accordance with the
recommendations given elsewhere in this Appendix. The subgrade should be compacted to a depth
of not less than 0.3 m to density of not less than 95% Standard Proctor Maximum Dry Density
(ASTM Test Method D698).

If for economic reasons, it is considered desirable to leave low quality material in place beneath a
slab-on-grade, special ground treatment procedures may be considered. EBA could provide
additional advice on this aspect, if required.

A levelling course of structural fill at least 150 mm in compacted thickness is recommended directly
beneath all slabs-on-grade. Altematively, a minimum thickness of 150 mm of pit-run gravel overlain
by a minimum thickness of 50 mm of crushed gravel may be used. Very coarse material (larger than
25 mm diameter) should be avoided directly beneath the slabs-on-grade to limit potential stress
concentrations within the slab.

General engineered fill, structural fill, pit-run gravel and crushed gravel are defined under the
heading “Backfill Materials and Compaction” elsewhere in this Appendix.

The slab should be structurally independent from walls and columns supported on foundations.
This is to reduce any structural distress that may occur as a result of differential soil movements. If
it is intended to place any internal non-load bearing partition walls directly on a slab-on-grade, such
walls should be structurally independent from other elements of the building founded on a
conventional foundation system so that some relative vertical movement of the walls can occur
freely.

The excavated subgrade beneath slabs-on-grade should be protected at all times from rain, snow,
freezing temperatures, excessive drying and the ingress of free water. This applies during and after
the construction period.

A minimum slab concrete thickness of 100 mm is recommended. Control joints should be provided
in all slabs. Typically for a 125 mm slab thickness, control joints should be placed on a 3 m square
grid, should be sawn to a depth of one-quarter the slab thickness and have a width of approximately
3 mm.

Wire mesh reinforcement, 150 mm square grid, should be provided to reduce the possibility of
uncontrolled slab cracking. The mesh should be adequately supported and should be located at or
above mid-height of the slab with adequate cover.
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Pavements
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PAVEMENTS

The following recommended procedures for pavements have been based on the use of the area
generally by cars with some light truck traffic, as is normal for parking lot areas and access roadways.
Recommendations for heavy truck access areas are also presented. These recommendations are
intended as minimums only for subgrades having design bearing capacities of 3% CBR or higher,
under saturated conditions.

“Maximum density” as used in this section means Standard Proctor Maximum Dry Density (ASTM
Test Method D698), unless specifically noted otherwise.

The parkmg area and roadway subgrade should be brought to required grades by scarifying and
recompacting to a depth of not less than 150 mm below the surface. The subgrade should be
graded to drain towards catch basin locations. The upper 150 mm of subgrade should be
compacted to not less than 98% of maximum density. Proof-rolling of the entire surface area under
pavement sections should be carried out to detect any local soft spots. Soft spots detected as a
result of proof-rolling should be excavated and backfilled with general engineered fill.
Recommended procedures for proof-rolling and general engineered fill are presented under a

separate heading.

The parking area and roadways sub-base course should comprise a layer of compacted pit-run gravel
placed over the prepared subgrade. The sub-base should be compacted to not less than 98%

maximum density.

The parking area and roadways base course should comprise a layer of compacted crushed gravel of
nominal size equal to 25 mm placed on top of the compacted sub-base. The base course should
have a compacted thickness of not less than 50 mm. The base course should be compacted to not
less than 100% of maximum density.

The asphalt thickness is dependent on asphalt mix specifications and should be reviewed when
details of the mix are available. Minimum surface lift thickness in multiple-lift construction should
be not less than 50 mm.

The sub-base course should be graded to drain to perforated catch basins completely surrounded by
coarse gravel. The coarse gravel surrounding the catch basins should be interconnected with the
base and sub-base courses.

Perforated pipes or open-jointed pipe installations should be surrounded continuously or at joint
sections, respectively with a drainage gravel section enveloped in a suitable geotextile, Texel 7607,
Penroad 50, or equal. Positive drainage directing surface water away from all structures to the
drainage system at a minimum 2% gradient should be provided for all eaves troughs, down-spouts
and external water sources.

Pavements.doc m
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Preparation of the subgrade should be camied out within restricted areas. This is to avoid loosening
of the prepared areas by site traffic before compaction of the subgrade and placement of the

granular material have been completed. Protection of the prepared subgrade against precipitation
and frost should be undertaken.

Observation of compaction and asphalt laying operations should be carried out by staff of EBA
Engineering Consultants Ltd. (EBA).

Where there is risk of gasoline or diesel oil spillage, such as in the vicinity of pump islands, concrete
pavements are preferred to asphalt.
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Maintenance of Gravelled Yards
Page 1 of 1

MAINTENANCE OF GRAVELLED YARDS

Gravel surfaced yards are susceptible to rapid deterioration if not properly maintained. For most
gravel surfaced roads and yards this will involve grading at least three times yearly, twice in the
spring and once in late summer or fall, with occasional touch up in problem areas. No noticeable
rutting should be allowed to persist in spring time when frost is coming out of the ground. High
wheel loads from forklifts, poor surface drainage and/or a high water table and clay subgrade soils

can all result in a need for increased maintenance.

Ruts should not be allowed to exceed 25 mm in 1.2 m (1” in 4). Areas that rut should be repaired
as soon as possible. If not repaired promptly, the rutted areas will hold water, which reduces the
ability of the gravel to bridge over soft areas and can lead to softening of the subgrade. Rutung will

get progressively worse and more costly and difficult to repair.

In rutted areas, 20 mm crushed gravel should be placed to fill low spots. The high areas should not
be graded off to fill in low areas. This creates areas of reduced gravel thickness in the high spots,
which will eventually lead to future punchouts and/ or soft spots.

The overloading of forklifts can lead to excessively high stresses under the front axle. This should
be avoided. High wheel loads from an overloaded forklift could exceed the allowable stresses for
the gravel thickness, especially in rutted areas where ponded water can lead to softening.

Excessive regarding will also negatively impact performance. Gravel surfacing tends to form a crust
with traffic. This crust provides improved stability and helps shed water. Excessive regarding can
breakup this crust and reduce the ability of the gravel surfacing to shed water. There is also a
tendency to pull gravel from high spots to fill minor ruts. As noted above, this can cause problems
with the reduced gravel thicknesses in areas that initially perform well.
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APPENDIXD LABORATORY TEST RESULTS




EBA Engineering Consultants Ltd.

AGGREGATE ANALYSIS REPORT

PROJECT: Valley Ridge Country Estates Subdiv. Phase 2 SAMPLE NUMBER: T-571
PROJECT NUMBER: 0404-4401178 DATE SAMPLED: June 6, 2006
CLIENT: Mr. Richard Koentges BY: EBA
ATTENTION: Mr. R. Koentges TIME:

DESCRIPTION: Gravel, sandy, trace silt TWO OR MORE FRACTURED FACES: N/A
LOCATION: Borehole 002 from 0.6m to 5.5m MOISTURE CONTENT: 3.5%

PERCENT PASSING SIEVE SIZE

SIEVE SIZE (mm) 80 50 40 25 20 16 125 | 10 5 25 | 1.25 | 0.630{ 0.315] 0.160 | 0.080
UPPER LIMIT "

LOWER LIMIT

"TESTRESULT | | 100 | 96 | 89 | 77 | 66 | 59 | 52 | 40 | 33 | 26 | 21 | 14 | 14 | 120

~| REMARKS: \

REVIEWED BY: P.Eng.
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Data presented hereon is for the sole use of the stipulated client. EBA is not responsible, nor can be held liable, for use made of this report by any other party, -
with or without the knowledge of EBA. The testing services reported herein have been performed by an EBA technician to recognized industry standards, _‘E
unless otherwise noted. No other warranty is made. These data do not include or represent any interpretation or opinion of specification compliance or ebo

material suitability. Should engineering interpretation be required, EBA will provide it upon written request.
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Photo 1
Existing Gravel Road Through Property, Looking Northeast,

Photo 2
Upper Slepe and Mountain Background ~ Northwest Property.




Photo 3
Seutheast Side Property and Top of Bank of Lowsr Slope,

Top of Bank and Typical Southeast Lowsr Slope,
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