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1. INTRODUCTION
1.1 Plan Purpose

The Sundance Trail Area Structure Plan (ASP) was prepared pursuant to the provisions of

Section 633 of the Municipal Government Act and amendments thereto. The purpose of the

Area Structure Plan is to act as a guide to future subdivision and development within the

NE ¥4 Sec. 13-20-01-W5M. The location of the NE %2 Sec. 13-20-01-W5M in relation to the MD of
Foothills No. 31 is identified in Exhibit 1.0 Location Plan. The location of the subject quarter and the
land uses in the area are identified in Exhibit 2.0 Existing Land Use.

1.2 Background to the Sundance Trail Area Structure Plan

In 1989, 12.95 + acres was removed from the subject quarter for road widening under Road Plan
891 2019. In July of 1998, the Developer purchased the balance of the NE ¥ Sec. 13-20-01-W5M,
and has been residing on the property since that time. In 1998 a subdivision was completed
creating one 5.0  acre lot from the NE ¥4 Sec. 13-20-01-W5M under Plan 981 2423. The
Sundance Trail Area Structure Plan made provisions to incorporate this 5.0+ acre parcel (Block 1,
Plan 981 2423) into the Plan area, altering the boundaries of the lot, and allowing for a continuous
40-metre strip and 30-metre Service Road to be developed along the northern boundary of the Plan
Area. On October 26, 2000, the Sundance Trail Area Structure Plan was granted first reading by
the Council of the Municipal District of Foothills No. 31. On July 12, 2001, Council granted second
and third readings to the Sundance Trail Area Structure Plan. A copy of the Bylaw adopting the
Sundance Trail Area Structure Plan is attached as Appendix A. Exhibit 3.0 identifies the Sundance
Trail Area Structure Plan subdivision as adopted on July 12, 2001.

The Sundance Trail Area Structure Plan originally proposed the creation of nineteen new Country
Residential lots. As a condition of approval, Council reduced the development to only eleven (11)
new Country Residential lots. On July 21, 2005, Council refused an application to amend the
Sundance Trail Area Structure Plan to allow for the development of Phase II, including the addition
of twelve (12) new Country Residential parcels. Council felt that the application was premature and
the density was too high for the area at the time of the hearing. This amendment application has
now been submitted as the area has undergone additional development and the application
includes an overall reduced density. Furthermore, this amendment has reduced the proposed
number of lots to be developed from twelve (12) parcels to only five (5) new Country Residential
parcels.

1.2.1 GROWTH IN THE REGION

The Town of Okotoks, recently deemed one of Canada’s fastest growing communities by

Statistics Canada has seen growth resulting from development pressures in Calgary region.
Statistics Canada reported that from 2001-2005 the population in the Town of Okotoks has grown
from 11,689 to 17,145 people; a population change of 46.7%. Furthermore, Statistics Canada
reported that the Municipal District of Foothills No. 31 has increased in population by 18.9% from
2001 to 2006 with an additional 3,134 people now residing in the Municipality. To accommodate
this growth, the Town of Okotoks has welcomed a new Wal-Mart, Sobey’s, and various other
commercial, retail, and business components have located in the Town of Okotoks and the M.D. of
Foothills No. 31. This new commercial centre and increased population has changed the area,
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added to the demand for lots in the area, and ultimately makes the Plan Area a prime location for
added country residential development.

1.3 Approval Process

Following the submission of the Area Structure Plan amendment application to the M.D. of Foothills
No. 31, a public hearing will be scheduled, allowing the Area Structure Plan to be formally
presented to Council. Should Council be in the opinion that the Area Structure Plan is in
compliance with the provisions of the Municipal Government Act, the M.D. of Foothills No. 31
Municipal Development Plan, and their Land Use Bylaw; the document will receive first reading.
Upon meeting any conditions, second and third reading will be granted by Council thereby adopting
the Area Structure Plan amendment. A concurrent land use redesignation to allow for the future
subdivision of the subject lands will be applied for concurrently with the Area Structure Plan
amendment. Upon third reading of the land use amendment the developer will apply for subdivision.

1.3.1 PLAN IMPLEMENTATION, REVIEW, AND AMENDMENT

This Area Structure Plan is in keeping with Country Residential Subdivision Standards within the
M.D. of Foothills No. 31 and is a Statutory Plan of the M.D. of Foothills No. 31. A copy of the
adopting Bylaw is attached as Appendix A.

The Sundance Trail Area Structure Plan is designed to establish long-term planning strategies and
guidelines for the Plan Area. The long-term nature of this document and changing considerations
such as environmental, social or economic factors may require periodic review and occasional
amendment of the Plan. Council through monitoring of subdivision and development approvals may
initiate amendment of this Area Structure Plan in accordance with Part 17 of the Municipal
Government Act. In addition, the landowner or his agents may request by application, amendment
of the Area Structure Plan in accordance with the requirements and procedures of the same
Section.

1.4 Public Participation

The Developer managed the public participation component of Phase | of this Area Structure Plan
by directly contacting the adjacent landowners on an individual basis. By doing this, the Developer
was able to identify and address the adjacent landowner’s concerns where possible.

The public will have the opportunity to comment on the amendments to the Sundance Trail Area
Structure Plan when the M.D. of Foothills No. 31 Council holds the public hearing for the
amendment to this Area Structure Plan.

1.5 Legislative Framework

1.5.1 THE MUNICIPAL GOVERNMENT ACT

An Area Structure Plan is identified in the Municipal Government Act as a Statutory Plan.
Section 633 of the Act reads as follows:

Area Structure Plans

633(1) For the purpose of providing a framework for subsequent subdivision and
development of an area of land, a council may, by bylaw, adopt an Area Structure Plan.

(2) An area structure plan

a) must describe:
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i. the sequence of development proposed for the area,

ii. the land uses proposed for the area, either generally or with respect to specific
parts of the area,

iii. The density of population proposed for the area either generally or with respect
to specific parts of the area, and

iv. the general location of major transportation routes and public utilities, and
b) may contain any other matters the council consider necessary.

In the process of preparing and adopting this Plan the Council must comply with the provisions of
Section 636, 637 and 638 of the Municipal Government Act, which are quoted as follows for easy
reference.

636 While preparing a statutory plan a Municipality must:

a) provide a means for any person who may be affected by it to make suggestions and
representations,

b) notify the public of the plan preparation process and of the means to make suggestions
and representations referred to in clause (a),

¢) notify the school authorities with jurisdiction in the area to which the plan preparation
applies and provide opportunities to those authorities to make suggestions and
representations,

d) in the case of a municipal development plan, notify adjacent Municipalities of the plan
preparation and provide opportunities to those municipalities to make suggestions and
representations, and

e) in the case of an Area Structure Plan, where the land that is the subject of the plan is
adjacent to another municipality, notify that Municipality of the plan preparation and
provide opportunities to the municipality to make suggestions and representations.

637 The adoption by Council of a Statutory Plan does not require the Municipality to
undertake any of the projects referred to in it.

638 All statutory plans adopted by a municipality must be consistent with each other.
1.5.2 THE MUNICIPAL DEVELOPMENT PLAN

An Area Structure Plan is defined in the Municipal Development Plan as, “a statutory plan, adopted
by Bylaw, which provides a land use strategy for subsequent redesignation, subdivision and

development of a specific area of land in the Municipality.” Municipal legislative support for an Area
Structure Plan is found in Section 5.3.5 of the Municipal Development Plan, which reads as follows:

5.3.5 An Area Structure Plan drafted in accordance with the Guidelines adopted by the
Municipality shall be required as part of a Country Residential proposal that would
create 8 new lots or more except where the applicant does not intend to phase their
proposal and the balance parcel can not be further Subdivided. For proposals of less
than 8 new lots an Area Structure Plan may be required if in the opinion of Council one
is necessary, due to:

a) the impact the proposal may have on adjoining lands;
b) the need to review, in greater detail, the infrastructure requirements of this proposal;

c) the proposal being a continuation of an existing subdivision and leads to a density
greater than eight (8) lots per quarter section;
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d) the proposal, in the opinion of Council, being phase 1 of a development that will create
eight (8) new lots of more.

1.6 Interpretation

In this Plan:
a) “Act” means the Municipal Government Act 1995 and amendments thereto.
b) “Council” means the Council of the Municipal District of Foothills No. 31.

c) “Developer” means the landowners, Lorne Read and Leanne Read as listed on the Certificate of
Title.

d) “Land Use Bylaw” means a Bylaw of the M.D. of Foothills No. 31 passed by Council pursuant to
the provisions of the Municipal Government Act and intended to prohibit, regulate and control
the use and development of land and buildings within the M.D. of Foothills No. 31.

e) “Municipal Development Plan” means the M.D. of Foothills No. 31's Municipal Development
Plan.

f) “Municipality” means the area bounded and incorporated by the M.D. of Foothills No. 31.

g) “Plan Area” refers specifically to the lands within the NE ¥4 Sec. 13-20-01-W5M as shown in
Exhibit 4.0 Plan Area.

h) “Subdivision Approving Authority” means the Council of the M.D. of Foothills No. 31.

All other words and expressions have the meanings respectively assigned to them in the Municipal
Development Plan, Land Use Bylaw or the Municipal Government Act.

2. PLAN AREA

2.1 Location / Ownership

The Plan Area is located on the south side of Highway 7, approximately 1.6 kilometers west of the
Highway 7 and Highway 783 junction, south of Okotoks. The Plan Area is more specifically
identified as the NE ¥ Sec. 13-20-01-W5M. The Certificate of Title identifies the Phase Il lands as
Lot 2, Block 3, Plan 021 4219. A copy of the Certificate of Title for the lands owned by Lorne and
Leanne Read is attached as Appendix B.

2.2 Definition of the Plan Area

2.2.1 BOUNDARIES OF THE PLAN

The Plan Area is bound by Meridian Road to the east, and the quarter section line of the NW V4
Sec. 13-20-01-W5M to the west. To the south the Plan Area is bound by the northerly quarter
section line of the SE ¥4 Sec. 13-20-01-W5M, and Highway 7 bounds the Plan Area to the north.
These boundaries are shown in Exhibit 4.0 Plan Area.
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2.2.2 GENERAL PHYSICAL DESCRIPTION

The Plan Area gently slopes downward from the west side of the quarter section, and the land
concentrates from all sides to the southeast corner of the quarter section. As per the Agrologist
report (attached as Appendix C) the north half of the Plan area is comprised of 2-5% slopes and the
south half of the quarter section is comprised of 6-9% slopes. The Agrologist report also indicated
that all of these slopes converge towards the southeast corner of the quarter section where the
lowest point in the quarter section has been identified.

Within the undeveloped lands, vegetation is comprised of grassland in the southern portion of the
quarter section. A portion of the Plan Area has been cultivated with little success. The Developer
no longer wishes to farm this land, as it is a very expensive process due to excessive stoniness,
with little chance of success. The Agrologist report completed for the Sundance Trail confirms the
low agricultural capability of the subject lands with soil ratings ranging from Class 4 to Class 6. The
vegetation types and general use of the Phase Il lands can be seen in Exhibit 5.0 Plan Area with
Aerial Photography

3. PLAN GOALS AND OBJECTIVES

3.1 Goals and Objectives

The primary objective for the Sundance Trail Area Structure Plan is to provide a planning framework
for the development of the NE %2 Sec. 13-20-01-W5M. The overall objectives of the Sundance Trall
Area Structure Plan are as follows:

a. To create an attractive multi-lot development comprised of twelve (12) Country Residential lots
and a Municipal Reserve and walkway system within Phase I, and five (5) Country Residential
lots, a Municipal Reserve parcel and an agricultural balance within Phase II.

b. To provide an open space walkway system that will enhance pedestrian movement and
provide linkages to the Municipal Reserves.

c. Toregister a restrictive covenant on all Country Residential lots within the Plan Area, to
ensure that the lots are developed responsibly with continuity.

d. To ensure that the development conforms to the goals and objectives of the M.D. of Foothills
No. 31 Municipal Development Plan and Land Use Bylaw.

e. To create an affordable family environment geared towards community and safety.
3.2 Principles of Development

3.2.1 COMMUNITY ASSOCIATION

The Developer has created a self-governing community association, comprised of the newly
created lot owners of the Plan Area. Membership in this community association is predetermined,
as each new lot owner within Phase Il will be bound to this association by way of a restrictive
covenant, which will be placed on the title of each new lot.

The community association will be responsible for the maintenance and liability of the walkway
system. Additionally, the Developer on behalf of the community association has approached the
M.D. of Foothills No. 31 and has been granted the right to lease the Phase | Municipal Reserve
parcel for the community. The community association has undertaken the liability and financial
responsibility for the care of the Municipal Reserve within Phase |. The Developer may apply to
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lease the Municipal Reserve parcel within Phase I, however approval to lease the Phase Il
Municipal Reserve parcel will be at the discretion of Council.

3.2.2 RESTRICTIVE COVENANT

A restrictive covenant will be placed on the title of each new Country Residential lot. This restrictive
covenant will require each new landowner to build their dwelling according to Architectural
Guidelines. The Architectural Guidelines, to be administered by IBI Group, include details such as:

e Building Envelopes

e Site Requirements

e Housing Forms

¢ Building Materials

e Fencing

e Landscaping

e Construction Requirements, and

e Use of Land (such as garbage disposal, storage, restricted burning, permitted animals and the
landowner’s responsibility regarding animals).

In addition, the restrictive covenant will require that each new landowner participate in, and
contribute to a community association, comprised of all landowners of the Plan Area.

4.  DEVELOPMENT PROPOSAL
4.1 The Plan Concept

With an amendment to the Sundance Trail Area Structure Plan, the Developer will add to the
project initiated in 2000. The existing service road, built by the Developer as a condition of approval
for Phase I, provides safe access to Phase Il. The ongoing development of services within the
Town of Okotoks, and the proximity of the Plan Area to the Town make this area suitable for further
development.

As noted in the objectives, this amended Plan proposes to add to the existing twelve (12) lot
development. Phases | and Il will be controlled by Architectural Guidelines, which will be registered
on the title of each new lot as a restrictive covenant. Country Residential lots in Phase | range from
4.00 £ acres to 5.10 + acres. The Country Residential lots in Phase Il will range from 4.25 + acres
to 5.09 + acres, leaving an Agricultural balance of 30.21 + acres. The Municipal Reserves will be
joined to all lots of the Plan Area by a ten meter (10 m) walkway system. Sundance Trail will be a
development that will create an affordable family environment geared towards community and
safety within the M.D. of Foothills No. 31.

4.2 Land Use Components

Phase | was completed in 2002, creating eleven new country residential lots, a Municipal Reserve,
a walkway system, and incorporated an existing country residential lot. The Phase 1l Country
Residential lots, Municipal Reserve and walkway system will be developed and incorporated into
Phase I.

Page 6



IBI GROUP

April 2008

Lorne and Leanne Read
SUNDANCE TRAIL AREA STRUCTURE PLAN - AMENDMENT

4.2.1 COUNTRY RESIDENTIAL DISTRICT

This Area Structure Plan is compatible and consistent with the provisions of the Municipal
Development Plan and the Land Use Bylaw. Currently the Phase Il lands carry an
Agricultural District (A) designation in the M.D. of Foothills No. 31 Land Use Bylaw. In order to
proceed with the subdivision of Phase II, the land will first need to be redesignated to

Country Residential District (CR). The Country Residential policies are as follows:

a) The minimum lot size shall not be less than 3.00 acres;

b) A Restrictive Covenant outlining architectural controls shall apply to all Country Residential lots
within Phase II.

4.2.2 AGRICULTURAL DISTRICT

Phase Il will result in a remainder of 30.21 + acres with an Agricultural District designation. The

agricultural parcel within Phase Il must meet the requirements of the municipal legislation for the
M.D. of Foothills No. 31.

4.2.3 MUNICIPAL RESERVE

Under Section 666(1) of the Municipal Government Act, Council may require the owner of a parcel
of land that is subject to a subdivision to provide land for Municipal Reserve or provide money in
place of land. Phase | created a 7.01-acre Municipal Reserve as required by legislation. The
Municipal Reserve has been located in the centre of the Plan Area to provide access to the
landowners of the Plan Area and to act as a main focal area within the development. As indicated
in Section 3.2.1 of this plan, the Sundance Trail Community Association has applied to lease the
Municipal Reserve, from the M.D. of Foothills No. 31. The Community Association maintains and
cares for the Municipal Reserve based on their recreational pursuits. Phase Il will create an
additional Municipal Reserve parcel consisting of approximately 2.5+ acres.

The following policies apply to the Municipal Reserve:

a. Lands indicated in Exhibit 4.0 Plan Area as Municipal Reserve are to be dedicated to the
Municipal District of Foothills No. 31 for use as outlined in the Municipal Government Act;

b. The Municipal Reserve requirements for the balance lands of Phase Il will be deferred via
caveat to the balance parcel.

c. Atthe discretion of Council, the Sundance Trail Community Association could lease the
Municipal Reserve from the Municipality for agricultural pursuits or development such as but
not limited to a park, playground, or community facility.

4.2.4 WALKWAY SYSTEM

The walkway system in Phase Il will be a continuation of the existing walkway system created in
Phase I. The walkway system will be ten meters (10 m) wide to allow for a range of recreational
pursuits, such as horseback riding.

The walkway system has been designed to allow all lots to the access to the Municipal Reserves
via the walkway system. This walkway system will be landscaped by the Developer to ensure both
visual and recreational variation to the users by placing shrubs, trees, and other features along the
walkway system. Additionally, the Developer will fence the walkways, establishing the boundary of
the walkway system from the lots within the Plan Area, and providing a buffer to Highway 7.
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To ensure that the walkway system is cared for in the future, a community association has been
created, involving all landowners of the Plan Area. This community association collects funds for
the care and continuous maintenance of the walkway system. The policies that apply to the
walkway system are as follows:

a. The walkway system will be constructed by the Developer, and shall be maintained by the
Sundance Trail Community Association;

b. The walkway system is in addition to the lands provided for municipal reserve and does not
form any part of the required 10% municipal reserve dedication;

c. With the exception of maintenance or emergency vehicles, no motorized vehicles will be
permitted within the walkway system;

d. Public liability for the walkway system will be the responsibility of the Sundance Trail
Community Association.

4.3 Phasing

This development will be competed in two phases. Phase | included the development and servicing
of Lots 1-12, Block 2, Plan 0214219, including the Municipal Reserve, the internal road providing
access to these twelve (12) lots, and the Phase | walkway system. Additionally Phase | included
work regarding the external road system as per Alberta Transportation’s recommendations.

Phase Il will create five (5) new country residential lots, a Municipal Reserve parcel, and will add to
the walkway system created in Phase I. The boundaries of Phase | and Il are identified in Exhibit
6.0 Phasing. If further development phases are considered within the Sundance Trail Plan Area an
amendment to this Area Structure Plan will be required.

4.4 Density

As indicated in the M.D. of Foothills No. 31 Municipal Development Plan, a quarter section may
contain a total maximum density of thirty-two (32) lots or one (1) lot or unit per five (5) acres under a
Country Residential designation. Within the NE Sec. 13-20-01-W5M there were twelve (12)
Country Residential lots registered in Phase I. Phase Il will add an additional five (5)

Country Residential lots to the quarter section with a remainder of 32.89+ acres. The total
developable area of the parent parcel including the lands required for road widening was

158.51 acres, equating to a maximum density of thirty-one (31) lots. The total density for the
Plan Area, Phases | and Il will be seventeen (17) Country Residential lots and one (1) Agricultural
lot. The total density ratio is therefore 1:8.81 or one lot per 8.81 acres. Based on this density the
Sundance Trail Area Structure Plan meets the requirements of the M.D. of Foothills No. 31
Municipal Development Plan for Country Residential parcels.

TABLE 1: DENSITY TABLE

Phase | Phase Il Area Required Total
for Road Parent Parcel
(Hwy. 7) Area
Total Number of Country 12 lots 6 lots 18 lots

Residential Lots

12.95+ acres 158.51+ acres
on Road Plan

8912019

Total Area 86.23+ acres 59.33+ acres

April 2008

Total Density

1 lot
per 7.19 acres

1 lot
per 9.89 acres

1 lot
per 8.81 acres
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4.5 Impact on Adjacent Lands

By utilizing a design that incorporates topography, the existing structures and the external road
system, the Developer will reduce the impact the Plan Area will have on the adjacent lands.
Additionally, the Developer plans to minimize the impact on adjacent lands through proper storm
water management and architectural controls.

The lands to the north of the Plan Area will be minimally impacted, if at all, due to the buffer created
by Highway 7. To the south, southwest, and southeast of the Plan Area multi-lot subdivisions have
already been approved. The land to the west of the Plan Area has been subdivided, with one (1) lot
already removed from the parent quarter section. The lands to the east will have an improved and
safer access situation from Highway 7, via the service road built for Sundance Trail; furthermore the
architectural controls will identify building sites that reduce the visual impact of the new parcels in
relation to the existing residences.

The Developer will take the proper measures to ensure that the Plan Area does not impact the
adjacent landowners in a negative way. In this respect, the Plan Area has been designed to fit in
with existing character of the area. Additionally, groundwater tests and percolation testing have
been completed for the quarter section and a storm water management plan will be completed, as a
condition of approval and if required by Council, to ensure that the Plan Area will not affect adjacent
landowners.

4.6 Environmental Considerations

Wildlife is not abundant in this area and the quarter section does not contain features that are
typically popular to wildlife. The Developer will strive to complete this subdivision with minimal
impact on the environment. The initial steps that have been taken to ensure that this occurs are the
completion of various studies, such as a groundwater study and percolation testing. Additionally an
Agrologist report has been completed, and a storm water management plan will be completed at
the request of Council, as a condition of approval. Explanations and a summary of these studies are
listed below and attached in the Appendix of this document.

4.6.1 GROUNDWATER STUDY

For the development of Phase |, Groundwater Exploration & Research Ltd. completed a preliminary
groundwater study in December 1999, to address the feasibility of finding sufficient volumes of
groundwater to sustain 20 lots in the NE ¥4 Sec. 13-20-01-W5M. A copy of this study is attached
as Appendix D. Groundwater Exploration & Research Limited utilized information from

Alberta Environmental Protection’s groundwater database file to undertake this study. A total of

35 well records were available for review from the surrounding eight-quarter sections of land. The
information provided by Groundwater Exploration & Research Ltd. shows that the water resources
in the area could support a minimum of twenty (20) lots.

The Groundwater Supply Evaluation was updated in March 2005 with the review of two (2) new
wells that were drilled in the Phase Il area. The intention of Phase Il is to provide a well on each
new parcel, however the updated report concluded that one (1) of the new wells would be capable
of supplying water to service up to ten (10) lots. Furthermore, the new well would not interfere with
any household users, licensees, or traditional agricultural users who existed at the time the report
was prepared. The report also concluded that historical non-pumping water levels do not yield a
concern for any significant decline in the water level. The updated report has also been attached as
Appendix D. Section 4.8.1 of this Plan refers to the policies for the development of water wells
within Sundance Trail.

Page 9



IBI GROUP

Lorne and Leanne Read
SUNDANCE TRAIL AREA STRUCTURE PLAN - AMENDMENT

4.6.2 PERCOLATION TESTING (SHALLOW SUBSURFACE CONDITIONS)

To ensure that the lots are suitable for standard sewage disposal field tile systems the Developer
completed shallow subsurface testing for Phases | and Il. The Phase | testing (report completed in
January of 2000) indicated that only one (1) lot within Phase | would require a raised septic field of
1.0 metre. The Phase Il testing (report completed in March 2005) indicated that all test locations are
suitable for standard sewage disposal field tile systems. The reports completed by Almor Testing
Services Limited are attached as Appendix E. Policies regarding sewage disposal for

Sundance Trall are located in Section 4.8.2 of this Plan.

4.6.3 AGROLOGIST REPORT

Previous landowners who have farmed this quarter section have deemed it incapable of agricultural
production due to excessive stoniness resulting in damage to the machinery far outweighing any
income from the sale of crops taken off this quarter section.

On February 11, 1999, Matrix Solutions Inc. was hired to assess the potential for arable agriculture
on the NE % Sec. 13-20-01-W5M. This report is attached as Appendix C. The site specification
evaluation of the subject property resulted in a rating of Class 4DP for 65 acres across the north
half of the quarter section and a rating of Class 6 TP for 90 acres across the south half of the quarter
section (see Figure 3). The remaining 5.0 + acres on the quarter section comprise the farmstead
and driveway.

As indicated in the Agrologist report, the NE % Sec. 13-20-01-W5M is not suitable for agriculture
because of excessive stoniness. Additionally, the land does not exceed 15% slope. For these
reasons, the development going on in this area and the Plan Area’s close proximity to Okotoks,
Country Residential development is ideal for this quarter section.

4.7 Transportation

4.7.1 INTERNAL ROAD SYSTEM

The Developer will construct a high quality road system to the M.D. of Foothills No. 31 Road
Construction Standards. The following policies will apply to the internal road system:

a. The speed limit on the internal road will be set at 40 km per hour;

b. Construction of the internal roadways shall be the responsibility of the Developer.

4.7.2 EXTERNAL ROAD SYSTEM

With regards to the external road system the following policies will apply:

a. The developer shall meet all requirements of Alberta Transportation as a condition of
approval.

b. If required by Council, the Developer shall upgrade the service road to Municipal standards, to
the location of the Phase Il access point.
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c. Road improvement fees required by Council shall be as per the 2007 Planning Fees
Schedule, noting that the Schedule states that:

“no municipal road improvement fee will be imposed under the following conditions:
d. Council requires a developer to build, rebuild, dust control or surface a municipal road
and the cost of that work exceeds the road improvement fee.”

4.7.2.1 Subdivision Access Location

A sight distance analysis was completed for the intersection of Highway 7 and Meridian Road. The
results of the analysis indicated that the Meridian Road/Highway 7 intersection was not suitable
when Phase | was developed. Based on the results of the sight distance analysis, the Highway 7
intersection was located as identified on Exhibit 4.0, facilitating acceptable sight distances at the
new intersection constructed during Phase I. A summary of the sight distance analysis results is
contained in Appendix F.

4.7.2.2 Subdivision Access Design

Based on analysis, and upon discussion with Alberta Transportation a Type lll (a) standard at-grade
intersection was required at the Phase | development stage, thereby resulting construction of the
access from the Plan Area onto Highway 7. A study completed by IBI Group (attached as
Appendix F) ensured that this access met all site distance requirements as per

Alberta Transportation.

4.7.2.3 Meridian Road

As per Alberta Transportation requirements, lots to the east of the Plan Area, which have gained
access at the Highway 7/Meridian Road intersection, will now gain access by way of the service
road. Furthermore, The MD of Foothills No. 31 will be required to make application to close a
portion of Meridian Road, to prevent future access to Highway 7.

Upon closure of a portion of Meridian road by the Municipality the Developer will remove the road
surfacing on Meridian Road to allow the lands to be leased for pasture purposes. The road surface
will only be removed in the areas where the adjacent lands do not require the surfacing for access
purposes. The following policies will apply to the removal of the road surface:

a. The road surfacing along Meridian Road will only be removed in those areas where it will not
prevent access for the adjacent landowners;
b. The road surfacing removal will be at the full expense of the Developer;

c. The road surfacing removal could be subject to Municipal approval.

4.7.2.4 Road Widening

As required as a condition of approval for Phase | a forty meter (40 m) wide strip for future road
widening purposes was provided by the Developer and is identified in Exhibit 4.0 Plan Area.
Alberta Transportation has indicated that should other lands within the vicinity of the Plan Area, on
the south side of Highway 7, be further developed that they would require a similar setback as
indicated in Exhibit 4.0.

4725 Service Road

As requested by Alberta Transportation, provision for the development of a continuous thirty meter
(30m) service road network is provided, shown in Exhibit 4.0. This dedication will enhance the
access situation for the landowner to the east and Sundance Trail by providing a safer access
location from Highway 7 than the Meridian Road intersection.
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4.7.2.6 Highway Buffering

To reduce the impact the highway may have on the subdivision, the landowners of the lots adjacent
to the highway may use various buffering techniques. The restrictive covenant placed on the title of
each new lot will allow landowners adjacent to the highway to landscape and place trees along the
north boundary of the lots providing all setbacks from the highway and service road are met.

Additionally, building envelopes for Phase Il will be indicated on each lot by way of the restrictive
covenant that will exceed the required setbacks from Highway 7. The Developer is also proposing
a fenced walkway system that will provide further buffering and protection to all landowners of the
Plan Area from Highway 7.

4.8 Servicing
4.8.1 WATER SUPPLY

The lots of the Plan Area will be serviced with potable water via individual wells, which will be drilled
on each of the lots. Two (2) wells were drilled within the Phase Il lands in 2005, one (1) of which
has been calculated at 5.53 Cgpm, and the second that has an estimated flow rate of 4.50 Cgpm.
As indicated in the reports by Groundwater Exploration & Research Ltd., sufficient water for this
development will be available. Furthermore, an updated Groundwater Supply Evaluation completed
in March 2005, concluded that the historical non-pumping water levels do not yield a concern for
any significant decline in regional water level. Wells will be developed in accordance with the
recommendations contained in the Groundwater Exploration & Research Ltd. reports attached as
Appendix D.

As per the Municipal Water Policy, “for all applications where 6 or more lots (including existing) will
be on a quarter section, proof of water must conform to the Water Act”.

The following policies will apply with respect to the water supply:

a. The developer shall drill a water well on each new lot that meets the requirements of the
Water Act as a condition of redesignation approval;

In addition to the Municipal Water Policy and the Water Act, the following policy will apply to the
development of Phase II:

b. If the Developer fails to provide a well on each Country Residential lot within Phase Il that
meets the Water Act and the Municipal Water Policy the Subdivision Plan shall be amended
for fewer Country Residential parcels.

4.8.2 SEWAGE DISPOSAL

During the development of Phase | the Developer hired Almor Testing Services Ltd. to complete a
test of the shallow subsurface conditions (attached as Appendix E). Their investigation revealed
that the standard disposal field tile systems would be adequate for all locations on the

NE Sec. 13-20-01 W5M, excluding one lot as indicated in the report. This lot would require a raised
septic field of 1.0 meter (1 m) to be suitable for a standard disposal field tile system.

In preparation of amending the Sundance Trail Area Structure Plan, the Developer hired

Almor Testing Services Limited to update their original report. A total of six (6) additional percolation
test holes were completed. Their investigation revealed that the test locations are suitable for
standard sewage disposal field tile systems. Furthermore, it was apparent that the near surface
water table will be below the vertical distance required by Alberta Environmental Protection and
therefore, will meet Alberta Environmental Protection guidelines for location of disposal fields during
the months of June to August, when the highest groundwater conditions are experienced. The
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following guidelines will apply in regards to the private sewage systems, which will be installed on
each lot by the purchaser of each lot, upon an approval of this amendment.

a. The Developer will meet all recommendations of Almor Testing Services Limited, stated in
their report attached as Appendix E;

b. The septic systems shall be properly engineered and shall meet all requirements of the
Alberta Private Sewage Systems Standard of Practice.

4.8.3 STORM WATER MANAGEMENT
Proper ditching and road construction along the internal road will ensure that the Plan Area drains
correctly. The following policies regarding storm water management will apply to the Plan Area:

a. The Developer shall complete a Storm Water Management Plan, if required by Council as a
condition of approval;

b. Best Management Practices (BMP’s) will be implemented throughout the Plan Area.

4.9 Utilities

The Developer, using the appropriate service companies for the area will provide electricity, gas,
and telephone services to each lot. With regard to the utilities, the following policies will apply:

a. The Developer, at their sole expense will provide all utility easements and agreements to the
satisfaction of the Municipality and the utility companies;

b. Shallow utilities (power, phone, gas) will be provided at the expense of the Developer.
4.10 Protective Services

4.10.1FIRE PROTECTION

Fire services will be dispatched from Okotoks, which is approximately 3.0 kilometers away from the
Plan Area. Easy access to the Plan Area from Okotoks will ensure minimal response times.
Tanker trucks will provide water to the Plan Area in event of fire. With regards to fire protection the
following policy will apply:

a. The design of the subdivision shall ensure that emergency vehicles will have all weather
developed access to each parcel created in the Plan Area.

4.10.2POLICE PROTECTION
Police services will be dispatched from the Okotoks detachment of the RCMP. The Plan Area’s

close proximity of the Plan Area to Okotoks would allow for minimum response times in the event of
an emergency.
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5. IMPLEMENTATION

When Council adopts the amendments to the Sundance Trail Area Structure Plan, in accordance

with the provisions of the Municipal Government Act the amendments will be incorporated into the
existing Statutory Plan of the M.D. of Foothills No. 31. The Developer shall begin construction of

Phase Il upon redesignation approval to Phase Il from the M.D. of Foothills No. 31 Council.

J:\pre-integration\old_L\Projects\CO-14264 Lorne Read - Sundance Trail Ph. 11\4.0 Report\4.1 Text-TOC\Title of Report, Date, rpt\Text\Read ASP April 2008.doc
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11/ 2000

" BEIN A BYLAW ‘OF THE MUNICIPAL DISTRICT OF FODTH!LLS NO.
" 34 FO-ADOPT- AN AREA STRUCTURE PLAN

Eﬁ‘EA“S He Couneil of the Municipal District of Footh:ﬂs No. 31 (hereinafter called

‘ "Ccauricﬁ") is empowered by Section 833(1) of the Municipal Government Act, being
Chapter M:26.1, to adopt an Area Structure Plan which provides a framework for

. “subsequent subdivision and development of an area of land within the Municipality's

- boundaries; and

: ) WHEREAS the Councit did direct the preparation of an Area Structure Plan for
the prcpemes legally described as N.E.13-20-1 W5: and

o - " WHEREAS the Area Structire Plan has been prepared under the direction of the

- ‘Council;.

ol . ‘NOW THEREFORE the Counc:t of the Municipa! District of Foothills No. 31 in the

* Province of Alberta, hereby enacts as follows:
1. This Bylaw may be cited as the "Sundance Trail Area Structure Plan".

The Sundance Trail Area Structure Plan being Schedule "A" attached hereto and
formmg part of this Bylaw,

; "3,©  Thatthe Sundance Tratl Area Structure Plan may be amended by Bylaw from

tirne to time in accordance with the Municipal Government Act, by the Municipal
District of Foothills No. 31.

4, This 'Byiaw,gomes into full force and effect upon the third a‘ndr final reading.

FIRST R%D!NG; October 26, 2000
Ree -
e L~

Municipai Manager

SECOND READING: July 12, 2001
ﬁf; £ M SBan

hats 154 kug

Municipal M;nager

THIRD REA}QING Jul éi 2001

Reevi(}l\’\ '])\_/—-\/\

Municipal Mahager

PASSED IN OPEN.COUNCIL assembled at the Town of High River in the Province of

- "Alberta this12 day of. July 2001.



BYLAW 229/2007

BEING A BYLAW OF THE MUNICIPAL DISTRICT OF FOOTHILLS NO.
31 TO ADOPT AN AMENDMENT TO AN AREA STRUCTURE PLAN

WHEREAS THE COUNCIL of the Municipal District of Foothills No. 31 (hereinafter
called the “Council”) is empowered by Section 633(1) of the Municipal Government Act,
being Chapter M-26.1, to adopt an Area Structure Plan which provides a framework for
subsequent subdivision and development of an area of land within the Municipality’s
boundaries; and

WHEREAS the Council did direct the preparation of an Area Structure Plan for the
lands legally described as NE 13-20-1 W5;

WHEREAS the ‘SUNDANCE TRAIL AREA STRUCTURE PLAN’ was adopted by
Council on July 12, 2001;

WHEREAS the SUNDANCE TRAIL AREA STRUCTURE PLAN’ may be amended by
Bylaw from time to time in accordance with the Municipal Government Act, by the
Municipal District of Foothills No. 31;

NOW THEREFORE the Council of the Municipal District of Foothills No. 31 in the
Province of Alberta, hereby enacts as follows:

1. This Bylaw may be cited as the “Sundance Area Structure Plan ( Phase ll).
Plan’.

2. The SUNDANCE TRAIL AREA STRUCTURE PLAN’ (PHASE 1) being
Schedule “A” attached hereto and forming part of this Bylaw.

3. That the SUNDANCE TRAIL AREA STRUCTURE PLAN (PHASE Il) may be
amended by Bylaw from time to time in accordance with the Municipal
Government Act, by the Municipal District of Foothills No. 31.

4, This Bylaw comes into full force and effect upon the third and final reading.

FIRST READING: November 15, 2007

7oy £ 77 eann
A L~

Municipal Manager

SECOND READING: January 31, 2008
Reeve

7”@%&4

( leq L\—— \//\\_/
Municipal Manager

THIRD READING: ~ January 31, 2008
Reeve

/)/\ I {/\/

Municipal Manager

PASSED IN OPEN COUNCIL assembled at the Town of High River in the Province of
Alberta this31 day of January, 2008



IBI GROUP

Lorne and Leanne Read
SUNDANCE TRAIL AREA STRUCTURE PLAN - AMENDMENT

APPENDIX B

CERTIFICATE OF TITLE

1Bl

GROUP

April 2008




LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 884 0214219; 2; 6 031 247 717

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOT 6

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 1.85 HECTARES (4.57 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 442 410 +9

REG STERED OWKNER( S)

REG STRATI ON DATE( DMY) DOCUMENT TYPE VALUE CONSI DERATI ON
031 247 717 24/ 07/ 2003 TRANSFER OF LAND $110, 000 $110, 000
OWNERS

RCDERI CK D MARTI N

AND
LI NDA L MARTI N
BOTH OF:
SITE 14, BOX 25, RR#1
OKOTOKS
ALBERTA T1S 1A1
AS JO NT TENANTS
( DATA UPDATED BY: CHANGE OF ADDRESS 061291825)

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 247 717
NUVBER DATE (DMY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COWVPANY
LI M TED.

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNI Cl PAL DI STRICT OF FOOTHI LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1V1iM7

021 442 412 16/12/2002 UTILITY R GHT OF WAY
GRANTEE - TELUS COMMUNI CATI ONS | NC. .
12040-107 ST
EDMONTON
ALBERTA T5&2S7
GRANTEE - ATCO GAS AND PI PELI NES LTD..
909 11 AVE SW
CALGARY
ALBERTA T2RI1LS8
GRANTEE - FORTI SALBERTA | NC. .
320-17 AVE SW
CALGARY
ALBERTA T2S2V1
AS TO PORTI ON OR PLAN: 0214220
( DATA UPDATED BY: CHANCE OF NAME 041425949)

021 442 413 16/ 12/ 2002 RESTRI CTI VE COVENANT

031 361 110 20/ 10/ 2003 MORTGAGE
MORTGAGEE - Cl BC MORTGAGES I NC. .
P. 0. BOX 2620
CALGARY
ALBERTA T2P2M7
ORI G NAL PRI NCI PAL AMOUNT: $340, 174

061 303 357 27/ 07/ 2006 MORTGAGE
MORTGAGEE - CANADI AN | MPERI AL BANK OF COVIMVERCE.
100 ANDERSON RD SE
CALGARY
ALBERTA T2J3V1
ORI G NAL PRI NCI PAL AMOUNT: $430, 000

( CONTI NUED )



PAGE 3
# 031 247 717

TOTAL | NSTRUMENTS: 007

THE REG STRAR OF TI TLES CERTIFIES THI'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SCLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT | S
SET OUT I N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROH BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI 'S UNMODI FI ED PRODUCT | N ANY REPCRT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 892 0214219; 2; 7 031 166 311

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOr 7

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 2. 08 HECTARES (5.14 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 442 410 +10

REG STERED OWKNER( S)
REG STRATION  DATE(DMy) DOCUMENT TYPE VALUE CONSI DERATI ON

031 166 311 22/ 05/ 2003 TRANSFER OF LAND $373, 609 SEE | NSTRUMENT
OWNERS
BLAI R HANDEL

AND

GEORG A HANDEL

BOTH OF:

46 SHEEP RI VER CRESCENT
OKOTOKS

ALBERTA T1S 1R3

AS JO NT TENANTS

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 166 311
NUVBER DATE (DMY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COWVPANY
LI M TED.

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNI Cl PAL DI STRICT OF FOOTHI LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1V1iM7

021 442 412 16/12/2002 UTILITY R GHT OF WAY
GRANTEE - TELUS COMMUNI CATI ONS | NC. .
12040-107 ST
EDMONTON
ALBERTA T5&2S7
GRANTEE - ATCO GAS AND PI PELI NES LTD..
909 11 AVE SW
CALGARY
ALBERTA T2RI1LS8
GRANTEE - FORTI SALBERTA | NC. .
320-17 AVE SW
CALGARY
ALBERTA T2S2V1
AS TO PORTI ON OR PLAN: 0214220
( DATA UPDATED BY: CHANCE OF NAME 041425949)

021 442 413 16/ 12/ 2002 RESTRI CTI VE COVENANT

071 448 640 07/ 09/ 2007 MORTGAGE
MORTGAGEE - THE BANK OF NOVA SCOTI A
201 SOUTHRI DGE DR
OKOTOKS
ALBERTA T1S1B2
ORI G NAL PRI NCI PAL AMOUNT: $750, 000

( CONTI NUED )



PAGE 3
# 031 166 311

TOTAL | NSTRUMENTS: 006

THE REG STRAR OF TI TLES CERTIFIES THI'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SCLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT | S
SET OUT I N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROH BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI 'S UNMODI FI ED PRODUCT | N ANY REPCRT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 843 0214219; 2; 2 031 259 634

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOT 2

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 2. 05 HECTARES (5.07 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 031 219 582

REG STERED OWKNER( S)

REG STRATI ON DATE( DMY) DOCUMENT TYPE VALUE CONSI DERATI ON
031 259 634 02/ 08/ 2003 TRANSFER OF LAND $350, 817 CASH & MORTGAGE
OWNERS

JANI CE BROADLEY
OF SITE 14, BOX 26, RR 1
OKOTCKS
ALBERTA T1S 1A1
( DATA UPDATED BY: 031321372)
( DATA UPDATED BY: CHANGE OF ADDRESS 031354739)

ENCUMBRANCES, LIENS & | NTERESTS

REQ STRATI ON
NUVBER DATE (D'MY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RIGHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COVPANY

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 259 634
NUVBER DATE (DMY) PARTI CULARS

LI M TED.
981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNI Cl PAL DI STRICT OF FOOTH LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1V1iMm7

021 442 412 16/12/2002 UTILITY R GHT OF WAY
GRANTEE - TELUS COMMUNI CATI ONS | NC. .
12040- 107 ST
EDMONTON
ALBERTA T5@&2S7
GRANTEE - ATCO GAS AND PI PELI NES LTD..
909 11 AVE SW
CALGARY
ALBERTA T2R1L8
GRANTEE - FORTI SALBERTA | NC. .
320-17 AVE SW
CALGARY
ALBERTA T2S2V1
AS TO PORTI ON OR PLAN: 0214220
( DATA UPDATED BY: CHANCE OF NAME 041425949)

021 442 413 16/ 12/ 2002 RESTRI CTI VE COVENANT

031 259 635 02/ 08/ 2003 MORTGAGCE
MORTGAGEE - Cl BC MORTGAGES | NC. .
P. 0. BOX 2620
CALGARY
ALBERTA T2P2M7
ORI G NAL PRI NCI PAL AMOUNT: $266, 533

031 273 270 14/ 08/ 2003 BU LDER S LI EN
LI ENOR - E & M PLUVBI NG (1998) LTD..
86-2A ST SE
H GH Rl VER
ALBERTA T1V1G6
AGENT - MARILYN K ROTH
AMOUNT:  $11, 504

031 281 251 21/ 08/ 2003 BUI LDER S LI EN

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PAGE 3
REG STRATI ON # 031 259 634
NUVBER DATE (DMY) PARTI CULARS
LI ENOR - CVI TANOVI CH HOLDI NG LTD. .
C/ O LON GLENN & CARD
3475-26 AVE NE
CALGARY
ALBERTA T1Y6L4
AGENT - THOMAS F GLENN
AMOUNT: $18, 410

031 285 484 25/ 08/ 2003 BU LDER S LI EN
LI ENOR - 995866 ALBERTA LTD..
C/ O A GEORGE DEARI NG PROFESSI ONAL CORPORATI ON
103, 14-2 AVE SE
H GH Rl VER
ALBERTA T1V1it4
AGENT - M GUEL LEI VA
AMOUNT: $1, 764
WAGES

031 285 546 25/ 08/ 2003 BUI LDER S LI EN
LI ENOR - JOSE HECTOR RQJIAS
C/ O A GEORGE DEARI NG PROFESSI ONAL CORPORTI ON
#103, 14 - 2ND AVENUE S. E.
H GH RI VER
ALBERTA T1Vi4
AMOUNT:  $1, 292
WAGES

031 286 700 26/ 08/ 2003 BU LDER S LI EN
LI ENOR - CLASSI C KI TCHENS & CABI NETS LI M TED.
ATTN: STEPEHN CARTER- EDWARDS
C/ O GOALI NG LAFLEUR HENDERSON
1400, 700 2 ST SW
CALGARY
ALBERTA T2P4V5
AGENT - SALIM G KANJI
AMOUNT: $10, 625

031 287 810 26/ 08/ 2003 BUI LDER S LI EN
LIENOR - G GOSS & SON CONSTRUCTI ON LTD. .
C/ O A GEORGE DEARI NG PROFESSI ONAL CORPORATI ON
#103, 14 - 2ND AVE. S. E
H GH Rl VER
ALBERTA T1V1i4
AGENT - WLLI AM ROSS
AMOUNT: $3, 686

031 289 320 27/ 08/ 2003 BU LDER S LI EN

( CONTI NUED )



REG STRATI ON

NUVBER

031

031

041

041

041

041

041

041

041

041

289

295

053

054

056

063

063

063

063

072

526

942

201

928

524

529

530

531

532

296

ENCUVBRANCES, LIENS & | NTERESTS

DATE (D' M Y)

27/ 08/ 2003

02/ 09/ 2003

05/ 02/ 2004

06/ 02/ 2004

09/ 02/ 2004

13/ 02/ 2004

13/ 02/ 2004

13/ 02/ 2004

13/ 02/ 2004

23/ 02/ 2004

PARTI CULARS

PACE 4
# 031 259 634

LI ENOR - REGAL BUI LDI NG MATERI ALS LTD. .

7131 D-6 STREET SE
CALGARY

ALBERTA T2H2MB
AGENT -
AMOUNT:  $4, 921

BUI LDER S LI EN

JAMES AUCO N

LI ENOR - ROY G BSON CONTRACTI NG LTD. .
C/ O A. GECRGE DEARI NG PROFESSI ONAL CORPORATI ON

103, 14-2 AVE SE
H GH Rl VER
ALBERTA T1V1i4
AGENT -
AMOUNT: $1, 498

BU LDER S LI EN

BEVERLY JOAN G BSON

LI ENOR - CUSTOM ELECTRI C LTD. .
C/ O DAVID F. YOUNGGREN OF DUNPHY BEST BLOCKSOM

2100, 777 -
CALGARY

ALBERTA T2P3R5
AGENT -
AMOUNT:  $10, 179

CERTI FI CATE OF LI S

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LI S

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LI S

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LIS

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LIS

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LIS

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LIS

AFFECTS | NSTRUMENT:

CERTI FI CATE OF LIS

( CONTI NUED )

8TH AVE SW

DAVI D F YOUNGGREN

PENDENS
031286700

PENDENS
031281251

PENDENS
031273270

PENDENS
031285484

PENDENS
031287810

PENDENS
031289526

PENDENS
031285546

PENDENS



ENCUVBRANCES, LIENS & | NTERESTS
PAGE 5
REG STRATI ON # 031 259 634
NUVBER DATE (DMY) PARTI CULARS

AFFECTS | NSTRUMENT: 031295942
TOTAL | NSTRUMENTS: 023
THE REG STRAR OF TI TLES CERTIFIES TH'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M
ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SOLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT | S
SET OQUT | N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROHI BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI S UNMODI FI ED PRODUCT | N ANY REPORT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 918 0214219; 2; 10 031 143 450

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOT 10

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 1.91 HECTARES (4.72 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 442 410 +12

REG STERED OWKNER( S)

REG STRATI ON DATE( DMY) DOCUMENT TYPE VALUE CONSI DERATI ON
031 143 450 06/ 05/ 2003 TRANSFER OF LAND $110, 000 $110, 000
OWNERS

DWAYNE B KRAUSS

AND
DI ANE E KRAUSS
BOTH OF:
166 WOCDBEND WAY
OKOTOKS
ALBERTA T1S 1ML
AS JO NT TENANTS
( DATA UPDATED BY: 031148475)

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 143 450
NUVBER DATE (DMY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COWVPANY
LI M TED.

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNI Cl PAL DI STRICT OF FOOTHI LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1V1iM7

021 442 412 16/12/2002 UTILITY R GHT OF WAY
GRANTEE - TELUS COMMUNI CATI ONS | NC. .
12040-107 ST
EDMONTON
ALBERTA T5&2S7
GRANTEE - ATCO GAS AND PI PELI NES LTD..
909 11 AVE SW
CALGARY
ALBERTA T2RI1LS8
GRANTEE - FORTI SALBERTA | NC. .
320-17 AVE SW
CALGARY
ALBERTA T2S2V1
AS TO PORTI ON OR PLAN: 0214220
( DATA UPDATED BY: CHANCE OF NAME 041425949)

021 442 413 16/ 12/ 2002 RESTRI CTI VE COVENANT

041 054 362 06/ 02/ 2004 MORTGAGE
MORTGAGEE - CANADI AN | MPERI AL BANK OF COWVMERCE.
300 VI LLAGE LANE
OKOTOKS
ALBERTA TOL1T4
ORI G NAL PRI NCI PAL AMOUNT: $300, 000

(' CONTI NUED )



PAGE 3
# 031 143 450

TOTAL | NSTRUMENTS: 006

THE REG STRAR OF TI TLES CERTIFIES THI'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SCLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT IS
SET OUT I N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROH BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI S UNMODI FI ED PRODUCT | N ANY REPORT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 801 0214219; 2; 12MR 021 442 410 +1

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOT 12MR (MUNI Cl PAL RESERVE)

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 2.84 HECTARES (7.02 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 428 613

REG STERED OWKNER( S)
REG STRATION  DATE(DMy) DOCUMENT TYPE VALUE CONSI DERATI ON

021 442 410 16/ 12/ 2002 SUBDI VI SI ON PLAN
OWNERS

THE MUNI CI PAL DI STRICT OF FOOTH LLS NO. 31.
OF BOX 5605

H GH Rl VER

ALBERTA T1V 1M/

ENCUMBRANCES, LIENS & | NTERESTS

REG STRATI ON
NUVBER DATE (D'MY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COVPANY
LI M TED.

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 021 442 410 +1
NUVBER DATE (DMY) PARTI CULARS

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

TOTAL | NSTRUMENTS: 002

THE REG STRAR OF TI TLES CERTIFIES TH'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

TH' S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SOLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT | S
SET OQUT | N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROHI BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI S UNMODI FI ED PRODUCT | N ANY REPORT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 819 0214219; 3; 2 031 192 844

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 3

LOT 2

EXCEPTI NG THEREOUT ALL M NES AND M NERALS

AREA: 24.01 HECTARES (59.33 ACRES) MORE CR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 442 410 +2

REG STERED OWKNER( S)

REG STRATI ON DATE( DMY) DOCUMENT TYPE VALUE CONSI DERATI ON
031 192 844 10/ 06/ 2003 TRANSFER OF LAND $465, 000 NOM NAL
OWNERS

LORNE READ

AND

LEANNE READ

BOTH OF:

SITE 14, BOX 16, RR #1

OKOTOKS

ALBERTA T1S 1A1
AS JO NT TENANTS

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 192 844
NUVBER DATE (DMY) PARTI CULARS

731 011 297 08/ 05/ 1973 UTILITY RIGHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COWVPANY
LI M TED.
"20 FT STRI P!

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COWPANY
LI M TED.

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNIClI PAL DI STRICT OF FOOTHI LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1Vliwmr

071 102 513 01/ 03/ 2007 MORTGAGE
MORTGAGEE - THE BANK OF NOVA SCOTI A.
721 CORNERSTONE
201 SOUTHRI DGE DR
OKOTCKS
ALBERTA T1S1B2
ORI G NAL PRI NCI PAL AMOUNT: $750, 000

TOTAL | NSTRUMENTS: 005

THE REG STRAR OF TI TLES CERTIFIES THI'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN THI'S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMVER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

(' CONTI NUED )



PACGE

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SCLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT IS
SET OUT | N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROH BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI 'S UNMODI FI ED PRODUCT | N ANY REPCRT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLI ENT(S).



LAND TI TLE CERTI FI CATE

S
LI NC SHORT LEGAL TI TLE NUMBER
0029 693 876 0214219; 2; 5 031 149 911

LEGAL DESCRI PTI ON

PLAN 0214219

BLOCK 2

LOT 5

EXCEPTI NG THEREOUT ALL M NES AND M NERALS
AREA: 1.85 HECTARES (4.57 ACRES) MORE OR LESS

ESTATE: FEE SI MPLE
ATS REFERENCE: 5; 1, 20; 13; NE

MUNI Cl PALI TY: MUNI Cl PAL DI STRICT OF FOOTHI LLS NO 31

REFERENCE NUMBER: 021 442 410 +8

REG STERED OWKNER( S)

REG STRATI ON DATE( DMY) DOCUMENT TYPE VALUE CONSI DERATI ON
031 149 911 09/ 05/ 2003 TRANSFER OF LAND $106, 000 $106, 000
OWNERS

HOWEY JOSEPH DUPONT

OF BOX 10, SITE9, RR 2
OKOTCKS

ALBERTA T1S 1A2

ENCUMBRANCES, LIENS & | NTERESTS

REG STRATI ON
NUVBER DATE (D'MY) PARTI CULARS

861 074 421 05/ 05/ 1986 UTILITY RI GHT OF WAY
GRANTEE - CANADI AN WESTERN NATURAL GAS COVPANY
LI M TED.

( CONTI NUED )



ENCUVBRANCES, LIENS & | NTERESTS
PACGE 2
REG STRATI ON # 031 149 911
NUVBER DATE (DMY) PARTI CULARS

981 313 990 08/ 10/ 1998 RESTRI CTI VE COVENANT

021 428 612 05/ 12/ 2002 CAVEAT
RE : DEVELOPMENT AGREEMENT PURSUANT TO MUNI Cl PAL
GOVERNMENT ACT
CAVEATOR - THE MUNI Cl PAL DI STRICT OF FOOTH LLS NO
31.
BOX 5605
H GH Rl VER
ALBERTA T1V1iM7

021 442 412 16/12/2002 UTILITY R GHT OF WAY
GRANTEE - TELUS COMMUNI CATI ONS | NC. .
12040-107 ST
EDMONTON
ALBERTA T5@&2S7
GRANTEE - ATCO GAS AND PI PELI NES LTD..
909 11 AVE SW
CALGARY
ALBERTA T2R1L8
GRANTEE - FORTI SALBERTA | NC. .
320-17 AVE SW
CALGARY
ALBERTA T2S2V1
AS TO PORTI ON OR PLAN: 0214220
( DATA UPDATED BY: CHANGE OF NAME 041425949)

021 442 413 16/ 12/ 2002 RESTRI CTI VE COVENANT

061 307 218 31/ 07/ 2006 MORTGAGE
MORTGAGEE - ALBERTA TREASURY BRANCHES.
122 CENTRE AVE W
BOX 147
BLACK DI AMOND
ALBERTA TOLOHO
ORI G NAL PRI NCI PAL AMOUNT: $400, 000

( CONTI NUED )



PAGE 3
# 031 149 911

TOTAL | NSTRUMENTS: 006

THE REG STRAR OF TI TLES CERTIFIES THI'S TO BE AN ACCURATE
REPRODUCTI ON OF THE CERTI FI CATE OF TI TLE REPRESENTED
HEREIN TH S 17 DAY OF APRIL, 2008 AT 02:22 P.M

ORDER NUMBER: 11057804

CUSTOMER FI LE NUMBER: 14246 KS

*END OF CERTI FI CATE*

THI'S ELECTRONI CALLY TRANSM TTED LAND TI TLES PRODUCT | S | NTENDED FOR THE
SCLE USE OF THE ORI G NAL PURCHASER, AND NONE OTHER, SUBJECT TO WHAT | S
SET OUT I N THE PARAGRAPH BELOW

THE ABOVE PROVI SI ONS DO NOT PROH BI T THE ORI G NAL PURCHASER FROM

I NCLUDI NG THI 'S UNMODI FI ED PRODUCT | N ANY REPCRT, OPI NI ON, APPRAI SAL OR
OTHER ADVI CE PREPARED BY THE ORI G NAL PURCHASER AS PART OF THE ORI G NAL
PURCHASER APPLYI NG PROFESSI ONAL, CONSULTI NG OR TECHNI CAL EXPERTI SE FOR
THE BENEFI T OF CLIENT(S).
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1.0 INTRCDUCTION

In response to a request from Mr. Lorne Read, the NE1/4 13-020-01 W5M was inspected on
February 11, 1999, by Blair Nicholson, an agrologist with Matrix Solutions Inc. The purp'ose of the
inspection was fo assess the property’s potential for arable agriculture. This report summarizes
the findings of the field inspection.

The subjéct prober’fy ié focated southweét' of Okotoks En the Municipal District of Foofhiils, No. 31
. (Figure 1). It can be accessed from Meridian Street. The north end of Meridian Street, bordering
the subject property, has been de\;eioped (Photo 1), the remainder of Meridian Street is an
undeveloped road allowance (Photo 2). The north side of the subject property is bordered by
Highway 7 (386 Avenue W)}, which is paved (Photo 3). The south side of the subject property is
bordered by rangeland and a subdivision (Photo 4). The west side of the subject property is
bordered by farmland (Photo 5).

All of the NE1/4 13-020-01 W5M was inspected. At the time of inspection some 50 acres of the
subject property was in héy production (Photo 8) with the balance in rangeland (Photo 7). All of
the subject property boundaries were fénced except for the west boundary. A number of cross
fences divide the quarter section (Photo 8). A farmyard (Photo 9) and dnveway (Photo 10) are
!ocated along the east boundary of the subject propenty

Field inspection for this assessment consisted of walking and driving over the property, describing
soif profiles according to the Canadian System of Soil Classification (Agriculture Canada Expert

Committee on Soil Survey, 1987), noting landforms, taking slope readings with a clinometer,

measuring slope lengths, taking photographs énd, in general, looking for any fimitations recognized

in the two rating syétems used to assess 'agricuttural capability. To penetrate the frost layer, a

hydraulic drilt mounted on a 1 tonne truck was used to provide a soil profile core to the 1 m depth

(Photo 11). No soil sampteé were collected for analysis during the inspection. An airphoto of the

subject property, at a scale of 1:10,000, was used for mapping.
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2.0 RATING SYSTEMS

The two recognized systems for rating arability of land that were used in this report are the Canada
Land Inventory Soil Capability for Agriculture in Alberta (Brocke, 1977); and the Land Capability
Classification for Arable Agriculture in Alberta (Alberta Soils Advisory Committee, 1987). Both of
these systems recognize seven classes, with the limitations for agriculture becoming progressively
greater from Class 1 to Class 7. ' |

The Canada l_and Inventory (CLI) rating system was developed in the early 1960s. Fourteen
different kindé of limitations are recognized in this system as a resuit of adverse climate, soil or
landscape characteristics. . Final class placement is based on the most limiting of these three
components. The CLI is an interpretive soil capability classification system derived from
extrapolating soil survey data, climatic data and crop data, that rates land for arable agriculture
under a dryland management system. Published CL| classifications (Agriculture Canada Soil
Research Institute, 1971), at a scale of 1:250,000, exist for the property in question (Figure 2).
Field inspections are necessary to confirm these classifications for local or site specific
developments. ' ‘

The Land Capability Classification for Arable Agriculture in Alberta (LCCAAA) was developed in
the late 1980s, using all of the basic assumptions and guidelines of the CLI system as well as a
system called the Storie Index. It was designed to replace the CLI rating system. The LCCAAA
recognized twenty-one different kinds of limitations and utilized updated agro-climatic information
and increased specificity of soil characteristics, as compared to those which are included in the
guidelines for thé CLI. No published maps exist fo-r the LCCAAA rating system. The ratings are
designed to be performed on small scale, site specific applications. Use of the LCCAAA is strongly
endorsed by the Alberta Soil Survey,; Alberta Environmental Protec’c%oh; Alberfa Forests and
Wildlife; Alberta Agriculture Food and Rural De\}etopment; and Alberta Municipal Affairs.
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3.0 GENERAL DESCRIPTION OF THE SUBJECT PROPERTY
3.1 Soil Survey of the Blackfoot and Calgary Sheets

The soils of the subject property are described in the Soil Survey of the Blackfoot and Caigary
‘Sheets (Wyatt et al., 1942). This survey delineates one soil map unit for the NE1/4 13-020-01
W5M (Figure 3). This survey éescribes the soils as being part of a group of glacial soils referred
to as Okotoks Glacial Loams. o

The soil map unit delineatéd for the subject lands is characterized as 3.2.2. This map unit is
located in the shallow black soil zone as the number 3, the first numeric within the map unit,
reveals. Although these soils have formed undér a fairly high annual rainfall, a relatively high
evaporation rate has restricted the depth of organic matter accumul'atio,n. Thus, a shallow profile
along with a shaliow black surface horizon has developed.

The second number within the map unit deals with the parent material on which the sofl proiile
developed. Parent material is the name given by the soil scientist to the geological material in
which the soil develops. The number 2 refers to unsorted glacial soils, that is, soils which have
developed on the unsorted till just as left by the receding ice. These soils are characterized bya -
rough topography and few to many stones scattered throughout the profile. The texture of these
soils is often quite variable.

The third number in the map unit deals with profile variation, and the degree of salinization 6f the
soil. Chemical and physical weathering of the parent material, the movement of soluble substances
throughout the soil profile by the percolating rain water, the addition of organic matter due to
vegetative growth and the activity of soil microorganisms are some of the agencies that have aided
in creating the soll profile. The number 2 in this columnn refers to soils that are non-saline and have
a normal profile development; that is, they are normal for their texture and the amount of rainfall
they receive.
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In general, Okotoks Glacial Loams are associated with elevated land of gently rolling to rolling
tdpography. A 10 to 20 cm depth of black surface soil is the norm for this unit. Throughout this
unit, fairly shallow stony profiles aré common. A limey till layer is often encéuntered at251040cm
from the surface.

3.2  Site Specific Evaluation

A description of the 160 acres of the NE1/4 13-020-01 W5M based on the February 11, 1999, site
specific evaluation follows.

The subject property is charactérized by the irregular topography of a glaciated landscape. The
tilt plain surface expression is one of undulating and ridged topography on an inclined landform that
increases in strength from north to south. The highest points df land are located in the southwest
corner of the quarter section.

Slopes in the 2-5% range. domlnate the noath half of the subject land. These siopes give way to
6-9% slopes on the south half of the quarter section. To a lesser extent, inclines in the 10-15%
range are present in this portion of the quarter section as well. All of these slopes converge
towardé the southeast corner of the quarter section where the lowest poinf in the landscape is
located. From this basin, the excess surface runoff from the uplands exits the quarter section.

As ‘ihé excess surface runoff moves downslope, off the upland topography, erosion t'akes place.
This erosion procéss creates a channelled landscape as the excess runoff follows preferential flow
lines downslope. The greater the relief, the.greater the dissection of the landscape caused by this
process. Photos 12 through 14 depict the type of erosional channels found on the subject land.

To capture some of this runoff, a few small dams have been constructed across these erosional
channels. Photo 15 depicts one of the dams on the property. As runoff moves off the slopes into
the draws, the stony till becomes exposed. The eroded material of the hillsides then collects at the
base of the slopes and in basins. The deepest profiles described for the quarter section were
found in the lower landscape positions. No wet or poorly drained subsoils were noted on these
sites.
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Associated with these slobed glaciated landscape is a high concentration of surface and
subsurface coarse fragment material. Eight of the eleven boreholes examined had restrictive
gravel and/or bedrock within the 1 m depth below surface. During the site specific evaluation
concentrated stoniness was encountered throughout the subject property. The surface
concentrations were visually observed to be stronger across the quarfer section from north to
south. As well, the profiles were found to be shailower across the subject property from north to
souih reflecting the stronger erosional process at work on the steeper landscape. Coarse
fragments-of all sizes (gravel <8 cm in diameter; cobbles 8-25 cm In diameter; stones >25 cm in
diameter) are present. Photos 16 to 19 depict the concentration of these coarse fragments on the
surface of the soll. Photo 20 depicts the heavy concentration of coarse fragments Eh an erosional
_channel on the subject property.

4.0  CLI SITE SPECIFIC EVALU‘ATION

The portion of the NE/14 13-020-01 W5M investigated has been classified under the CLI Soil
Classification for Agriculture System on Map Sheet 82J Kananaskis Lakes. (Agriculture Canada Soil
Research Institute, 1971), at a scale of 1:250,000 (Figure 2). This study maps the sub}ect area as
- Class 3T because of adverse topography (T). However, .this information does not constituie a site
| specific evaluation as ratings are averaged over large areas and were made using airphotos and
soil information without extensive ground truthing. Field inspections are necessary to confirm this
classification for local or site specific development.

Using the CLI manual, a site specific CLI classification was done for the subject property and is

presented as Figure 4. Two areas were mapped for the 160 acres assessed. The site specific
evaluation of the subject property resulted in a rating of Class 4DP for 65 acres across the north
half of the quarter section and a rating of Class 6TP for 90 acres across the south half of the
quarter section. The remaining 5 acres on the quarter' section cbmprises the farmstead and
driveway.
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The “D” symbol represents structural limitations in the subsoil. This limitation was applied to the

north half of the subject property to reflect the structural limitations placed on the agricuitural use

of the land by shallow bedrock and gravelly subsoils. The “P” symbol represents excessive

stoniness. This limitation is applied against soils that are sufficiently stony so as to hinder

agricultural activities. The “T” symbol represents adverse topography, both steepness of slopes

and pattern. This subclass applies to areas where topography is considered to be a limitation to .
'agricuiturai use.. Assessment of this limitation includes evaluation of the hazards imparted to

cuttivation by the degree of slopes as well as those due to irregularity of field patterns and lack of

soil uniformity as a result of complex landform patterns.

These three characteristics, two landscape (stoniness and topography) and one soils (structure),
are the most important factors limiting agricuttural activities on the subject property.

In summary, the CLI classification for the 160 acres of the NE1/4 13-020-01 W5M investigated is
as follows, with the boundaries as shown on Figure 4. Acreages are approximate. The rating
symbol shows'class placement and limitation.

5 acres - Farmstead and driveway
65 acres - 4DP
S0 acres - 6TP
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50 LCCAAA SITE SPECIFIC EVALUATION

Using the LCCAAA manual, a site specific LCCAAA classification was done for the subject property
and Is presented in Figure 5. Again, the overall classification is governed by the most limiting of
the three major components (soils, climate and landscape), The landscape and soil factors are the
most limiting components on this property as presented in the CLI raﬁng system. The worksheets
for the LCCAAA rating system are found in Appendix A. The site specific evaluation for the NE1/4
13-020-01 WEM using the LCCAAA rating system resulted in no changes from the previously
outlined CLI site specific classification. The landscape factors of stoniness and topography and
the solls factor of structural Iimifatiogxs were again judged to be the most limiting factors for all of
the subject property using the LCCAAA. In summary, the LCCAAA classification for the 160 acres
of the NE1/4 13-020-01 W5M investigated is as follows, with the boundaries as shown on Figure
5. The rating symbol shows class placement and limitation.

5 acres - Farmstead and driveway
65 acres - 4DP
90 acres - 6TP

6.0 CONCLUSION

The soil capability classification system used in this report is based on several assumptions. Three :
of these assumptions are: that shrubs, trees and stumps are not considered a limitation unless it
is not feasible to remove them; that good soi management practices that are feasible and practical
under a largely mechanized system of agriculture are used; and, that this system is based on
limitations for agriculture and general_ productive capacity for cornmon field crops.
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In conclusion, the February 11, 1999, site specific evaluation using the most up to date LCCAAA

system of rating land (LCCAAA evaluation), places 65 acres of the land inspected within the NE1/4

13-020-01 W5M into Class 4 and 90 acres into Class 6. Class 4 lands are considered marginal for

arable agriculture. They have such severe limitations that they are suited only for a VEry narrow

range of crops and the risk of crop failure is high. Class 6 lands have very severe limitations for

sustained arable agriculture as well. The severity of the limitations of these soils renders them

unsuita“ble for annual cultivation, They are capable only of producing perehniai forage crops. The
limitations are so severe that improvement practices are not feasible.
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7.0 CERTIFICATION

| certify that | inspected the portion of the NE1/4 13-020-01 W5M identified in this report on
February 11, 1999. Using information from the field inspection and information from previously
published CLI map sheet Kananaskis Lakes 82J at a scale of 1:250,000, as well as the Soil Suivey
of the Blackfoot and Calgary Sheets, the classification of the subject property was done ustng the
guidelines for two systems of classification; the Canada Land lnventory (CL1) Soit Classification
for Agriculture, and the Land Capability Classification for Arable Agriculture in Alberta (LCCAAA).
The subject property is classified by both systems, but the preferred system is the LCCAAA. The
classification of that pérﬁoh of the NE1/4 12-020-01 WEM inspected is, therefore, as follows:

5 acres - farmsteéd and driveway
65 acres - 40P
90 acres - 6TP

I certify that | have no undisclosed interest, either actual or contemplated, in the property bei'n'g
JInspected, nor is the fee contingent on the cénclusions-reached.

No legal survey was conducted during the inspection, and area estimates in this report are
approximate, derived from dot grid assessments of aerial photographs. Information prowded by

others and used in this report is believed to be accurate, but that cannot be guaranteed.

This report has been prepared under the Code of Ethics of the Alberta Institute of Agrologists.

MATRIX SOLUTIONS INC.

February, 1999
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Photo 3. Highway 7 (386 Avenue W), a paved road, which borders the north side of the
subject property (NE1/4 13-020-01 W5M). February 11, 1999, .

- B \’.ﬁ,‘.. :Viif\%l\l . s el ﬂ? ek T Mgl e ,,,. o
- Photo 4. Rangeland and subdivision which bordérs the south fencefine of the subject

property (NE1/4 13-020-01 W5M). February 11, 1999.
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FPhoto 5.

Phoio 8.

West boundary, which is not fenced, of the subject property (NE1/4 13-020-01
W5M). -Februarylﬂ, 1999. . . : : :

~

One of the land uses (hay production) on the subject property (NE1/4 13-020-01

WSM). February 11, 1989, -
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Photo 7. - One of the land uses (grazing) on the subject property (NE1/4 13-020-01 W5M).
: February 11, 1999. :

ol

W ’T‘M

Photo 8. One of the cross fences on the subject ﬁroperty (NE1/4 13-020-01 W5M). February
11,1998, ‘ .
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AGRICULTURAL CAPABILITY RATING WORKSHEET
(NE1/4 13-020-01 W5M)

Llass Index
1 80 -100
2 60 - 79
3 45 - 59
4 30 - 44
5 20 - 29
6 10-19
7 0-9
AGRO-CLIMATE (C)
P.PE Index 250 18
A= - 100 - 18 = 82
Energy Component (H)
| E G D O Index 1100 50
H = 100 - 50 = 50

Basic Climate Rating is the lower of A or H = a) 50

E§ EEF + E ! _(Oi.dgdugﬁgnl
Spring Moisture -35 2
Fall Moisture -25 0
Hail 8 . 3
Fall Frost 0 0

Modification deduction 5% ofa)=b)=25

FINAL CLIMATE RATING =a)50 -b)2.5 47.5

H

= Class 3, H Subclass
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LCCAAA AGRICULTURAL CAPABILITY RATING FORM
Y

R.BL (Ca) BH 1 Q.BL BH2
Location: NE1/4 13-020-01 W5M
Value % Ded. Value % Ded.
SOILS (8) 1. SURFACE FACTORS | Texture (M) Gr.l. 23 L 23
, {P-PE = -250}
. Subsoil texiure Gr.L 0 L-CL 0
| Structure (D) Gran 0 Gran 3
Org. Matter (F) 10YR2/2 0 T0YR2/2 g
Depth of Topsoil {om) (E) 10 10 15 0
Addity (V) | - . R -
Salinity {N} - = - -
Sodicity (Y) " — - -
Calcareous (K) 10 10 ‘ - -
Peaty Surface (Q) .- - - -
Basic Soil Rating 57 77 I
2, SUBSOIL FACTORS Structure (D) mass 50 SAB
Depth (R, D, M) {cm} 70 20
Acidity (V)
. Sa;iniéy N
Sodidity (Y) -
Subsoil Deduction 50% = 28,5 % = l
Interim Soil Rating i
3, DRAINAGE (W) l
| LANDSCAPE | 1.SLOPE (D) Steepness (%) 10 5
s Length (m) . 50 100
j Reoion 2 LS Factor (1.9) 50 {1.0) 40
" Basic Landscape Rating 50 60
2, STONIKESS (P) "{ Stoniness Deduction (54) 70% = 35 {83140 % = 24
Interim Landscape Rating 15 - 36
3. PATTERN (J) Pattern Deduc{ion - . : {) %= () %=
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LCCAAA AGRICULTURAL CAPABILITY RATING FORM
i o —————————————— e |

LANDSCAPE
| (L)
Region _2__

R.BL{Ca) BH3 O.BL BH 4
Location: NE41/4 13-020-01 W5M
Value % Ded. Value % Ded.
SOILS (8) 1. SURFACE FACTORS | Texture (M) L 23 L 23
(P-PE= -250}
Bubsoil texture CL 0 L 0
Structure (D} Gran 5 Gran 0
Org. Matter (F) 10YR2/2 0 10YR2/2 0
Depth of Topsoil (cmj} (E) 14 6 15 0
Acidity (V) - - - -
Salinity (N) - . - .
Sodicity {Y) . - - -
Caicareous (K) 10 10 - -
Peaty Surface {0) - - - -
Basic Soil Rating 56 77
2. SUBSOIL FACTORS Structure (D} mass 0 SAB 0
| Depth (R, D, M) (cm) 14 70
Acidit){ (V)
Satinity (N)
. Sodicity (Y)
Subsoll Deduction | 70% =39 % =
Interim Scil Ratjng 17
3. DRAINAGE (W) % = % =

i I ey v s — —

R

17

1, SLOPE (T) Steepness (%) 10
Lengih {m) 50
LS Factor (1.9) 50

Basic Landscape Rating

50

50

2, STONINESS (F)

Stoniness Dedustion

(S4) 70%= 35

Interim Landscape Rating

15

{S54)70%= 35

15

3. PATTERN (J}

Pattern Deduction

() %=

() %=

Fina

i
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LCCAAA AGRICULTURAL CAPABILITY RATING FORM
e e S

R.BL(Ca) BH5 O.BL BH8
Location:  NE/4 13-020-01 WiM
Value % Ded. Value % Ded.
SOILS (S) 1. SURFACE FACTORS | Texture (M)} R 23 L 23
(P-PE = -250)
Subsoil texture CL & L 0
‘ Struciure (D) Gran 4 Gran 0 _
Org. Matter (F) 10YR2/1 0 1 10YR2/1 0
' Depth of Topsofl {cm) (E) 15 5 15 0
Acidity (V) - - . -
Salinity (N} - - - -
Sodicity.(Y) . - - - -
Calcarecus (K} 10 10 - -
Pealy Surface {O) - - - -
Basic Soil Raling _ 62 B 77 l
2. SUBSOIL FACTORS Structure (D) mass 50 SAB 0
Depth (R, D, M) {cn) 50 30 60 50
Acidity (V)
Salinity (N)
- Sodicity (Y)
Subsoll Dedustion 50% = 31 50% = 38.5 ! :
Interim Soll Rating 31 e 36.5 I
3. DRAINAGE (W) % = ) % = l
-f‘ LANDSCAPE 1. SLOPE (T} Steepr‘less (%) 13 4
® Length {m) 75 l 100
j Region-2-. LS Factor - (o4y 25 (07) 35
Basic Landscape Raling - ' : 75 85
2. STONINESS (/) Stoniness Deduction (S3) 40%= 30 ({S3130% = 19.5
Interim Landscape Rating 45 45
3. PATTERN (J) Pattern Deduction () %= {} %=
| FINAL RATING
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LCCAAA AGRICULTURAL CAPABILITY RATING FORM
b ]

R.BL BHM7 O.8L BH8
Location: NE1/4 13-020-01 W5M
Value % Ded, Value % Ded.
SOILS (8) 1. SURFACE FACTORS | Texture {M) L 23 L ] 23
(P-PE= -250)
Subsoll texture L 0 L 0
Structure (D) Gran 0 Gran 0
Org. Matter (F) 10YR2/1 0 10YR2/1 0
Depth of Topsoll {cm) (E) 10 10 10 2
Acidity (V) ' - - . -
Salinity (N) - -~ - .
Sodicity (Y) . w - ~
Caicareous (K} - - - -
Peaty Surface (O) - — - —
Basic Soll Rating 67 75 l
2. SUBSOIL FACTORS Structure [(3)] mass 50 SAB 0
Depth (R, D, M) {cm) 25 . - 50 60 25
Acidit_y M\
Salinity (N}
Sodicity {Y)
Subsoil Deduction 50% = 33.5 2% =19 l
Interim Soil Rating 33.5 56 I
3. DRAINAGE (W) Yo = % = I
WPRPUR 1. £ NACiN | L W :
LANDSCAPE 1. SLOPE (T} Steepﬂess {%) ‘ 5
'_ © Length {m) ~ 75
| Region -2 LS Factor (08) 36 (1.0) 40
Basic Landscape Rating 64 B0

2. STONINESS (P)

Stoniness Deduction

(S4) 70% = 45

($3)40 %= 24

Interim Landscape Rating

19

36

3. PATTERN (J}

Pattern Deduction

() %=

O %=

L E—

36 B
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LCCAAA AGRICULTURAL CAPABILITY RATING FORM

O.BL A BHY 7 R.BL BH 10
Location: NE1/4 13-020-01 W5M
Valye % Ded, Value % Ded.
SOILS (S) 1. SURFACE FACTORS | Texture (M) L 23 L 23
{P-PE = -250)
' Subsoi texture L 0 L 0
Structure (D) Gran 0 Gran 0 '
‘ ' Org. Matter (F) ' 10YR2/ 0 ii_10YR2/4 0 |
Depth of Topsoil (cm) {E) 8 12 “ 7. - 13
Acidity (V) - P - -
Safinity (N) - - - -
Sodicity {Y}) - - - -
Calcarecus (K} - -- - -
Pealy Surface (O) - -~ L - '
Basic S¢il Rating ‘ 65 84 I
2. SUBSOIL FACTORS Struciure (D) mass 50 lt mass 50
Depth (R, D, M} (cm) 75 15 " 15 70
Adidity {V) ' u .
Sa!in';ty {N} H )
Sodicity (Y) ‘
Subsoil Deduction ' : 50% = 32.5 70% = 45 i
- Interim Soil Rating 32.5 19 ' I
3. DRAINAGE (W) - : Y% = % = I
LANDSCAPE | 1.SLOPE(T) ' Steepness (%) : 4 10
w Length {m) 50 40
Region 2 LS Factor {0.6) 32 {17) 45
Basic Landscape Rating 69 : 55
2. STONINESS {P) Stoniness Deduction {S3) 30%= 20 (S54370% = 39
Interim Landscape Raling . 48 16
3. PAﬁERN (5} Pattern Deduc!ioﬁ () %= () %=

1675-402 R 2-99.wpd



LCCAAA AGRICULTURAL CAPABILITY RATING FORM

8 1 ANDSCAPE
L) :

¥ Region_2_

0O.BL BH 11
Location:  NEt1/4 13-020-01 W5M
Value % Ded,
"SOILS {8) 1. SURFACE Texture (M) - L 23
FACTORS (P-PE = -250)
Subsoit texture CL ¢
Structure (D) Gran 0
Org. Matter (F) 10YR2/1 0
Depth of Topsoil {cm) (E) 15 0
Adidity (V) - = '
Salinity (N} -~ e
Sodicity {Y) - | -
Calcareous (K) - -
Peaty Surface (O) - -
Basic Soil Rating 77 I
2, SUBSOIL Structure (D)
FACTORS
Depth (R, D, M} (cm)
Acldity (V) '
Salinity {N) ' :
Sodicity {Y)
Subsoll Deduction ‘ o = l
Interim Soit Rating ]
3. DRAINAGE (W) I

1. SLOPE (T)

Steepness (%)

3

Length (m)

100

LS Factor

(0.4) 25

Basic Landscape Rating

75

2. STONINESS (P)

Stoniness Deduction

(54}70% = 53

interim Landscape Rating

22

3. PATTERN (J)

attern Deduction

() %=

|_Final Landscape Rafing o
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Groundwater Exploration & Research'™

Box 15
Balzac, AB. CANADA TOM 0EO
Phone (403) 226-0330: Fax (403) 226-6593: Email: nowakb@cadvision.com

December 6, 1999
File No: 99162

Challenger Surveys & Services Ltd
#300, 6940 Fisher Road SE
Calgary, AB.

T2H OW3

Attention: Marcelio Battilana

Dear Marcello:

RE: Reed Property: NE-13-20-01-W5M
Area Structure Plan-Groundwater Feasibility Assessment

Enclosed find our report which addresses the groundwater feasibility in the immediate area
of the Reed property at NE-13-20-01-W5M in the Municipal District of Foothills.

Background Information

The Reed property is located southwest of the Town of Okotoks. The quarter section of
land is adjacent to Highway 7 and the intersection of Meridian Street [see enclosed
portion of the MD land ownership map]. A tentative subdivision plan for 20 lots is being
proposed for the quarter section. Some country residential subdivision currently exists in
the immediate area of NE-13,
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Challenger Surveys & Services Ltd
Attention: Marcello Battilana
December 6, 1999

Page 3

In accordance with the Municipal District of Foothills land development regulations, there
is a requirement to prepare an Area Structure Plan for subdivisions with 8 or more parcels.
This report addresses the feasibility of finding sufficient volumes of groundwater fo sustain
up to 20 lots at the NE-13-20-01-W5M location.

Geomorphic/Geologic Sefting

Much of the land in the area of NE-13-20-01-W5M is characterized by gently rolling
topography which slopes northeastward toward the Sheep River drainage system. The
Reed property is located on the northeast flank of an upland area trending southwest to
northeast and located approximately 4 km to the southwest. The elevation change across
the quarter section is approximately 15 meters [Turner Valley sheet 82 J/9; 1:50,000
scale]. There is currently an existing parcel in the northeast corner of the quarter section.

The bedrock in the area [Green, 1970: Geologic Map of Alberta; 1:267,000] is mapped as
the Porcupine Hills Formation. The Porcupine Hills Formation consists of pale grey, thick
bedded, cherty, calcareous sandstone; and pale grey calcareous mudstone of non-marine

origin.

Borneuf [1980: Hydrogeology of the Kananaskis Lake area, Alberta; Alberta Research
Council, Report 79-4] maps the area as having a groundwater potential of 33 to 164
m°/day [5-25 igpm]. The regional groundwater flow is northeastward toward the Bow River
drainage basin.

Groundwater
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Attention: Marcello Battilana
December 6, 1999

Page 4

The surficial geology of the site has been mapped as glaciolacustrine sand and silt, with

the development of some eolian [sand dunes] deposits in the northeast corner of the

guarter section [Shetson: 1987; Quaternary Geology of Southern Alberta; Alberta

Research Council, Map 207].

Pertinent Requlations

Country residential subdivision and groundwater supply is regulated by Section 23(3) of

the Water Act and stated as follows:

“If, after this Act comes into force, a subdivision of land of a type or class of subdivision
specified in the regulations is approved under the Municipal Government Act, a person
residing within that subdivision on a parcel of land that adjoins or is above a source of water
described in section 21 has the right to commence and continue the diversion of water
under section 21 only if

(a)

(b)

a report certified by a professional engineer, professional geologist or professional
geophysicist, as defined in the Engineering, Geological and Geophysical Professions
Act, was submitted to the subdivision authority as part of the application for the
subdivision under the Municipal Government Act, and the report states that the
diversion of 1250 cubic meters of water per year for household purposes under
section 21 for each of the households within the subdivision will not interfere with any
household users, licensees or traditional agriculture users who exist when the
subdivision is approved, and

the diversion of water for each of the households within the subdivision under
section 21 is not inconsistent with an applicable approved water management plan.

Groundwater
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Challenger Surveys & Services Ltd
Attention: Marcello Battilana
December 6, 1999

Page 5

Water Regulation [AR 205/98]

9(1) Subject to subsection {2), a type of subdivision of land for the purposes of section
23(3) of the Act is a subdivision that results in 6 or more parcels in a quarter section
or in a river lot.

In essence, Section 23(3) of the Water Act asks two basic questions:

[a] Is there sufficient water to satisfy the maximum requirement of 1250 m’fyear for
each lot in the proposed subdivision?

[b] Will the allocated volume of water per lot result in a significant adverse effect on

neighbouring wells and licensed users existing at the time of subdivision
application? '

Groundwater Weli Data

A survey of groundwater well data in NE-13 and the surrounding 8 quarter sections of land
was undertaken utilizing available information from Alberta Environmental Protection’s
groundwater database file. A total of 35 well records were available for review. There
were no well records on file for the subject property in the NE-13 quarter section. A
summary of available water well information is summarized in Table 1, appended to this
report.

Groundwater
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Attention: Marcello Battilana
December 6, 1999

Page 6

(1

[2]

[4]

Well depths vary significantly from 7.6 to 73.2 meters over the nine quarter sections
with a maximum range of 51.8 to 73.2 meters being observed in section 13. The
range in well depths exceeds the elevation change of approximately 15 meters
suggesting that the water wells are not completed in a water bearing zone that is
continuous across Section 13. The geometric mean well depth based on the 35

well records is 34 meters.

The depth of the completion interval varies from shallow completions of 6.1 to 7.6
meters [Robichaud, SE-07], to deeper completions of 62.5 to 68.6 meters [Oliverio,
SW-13] also providing evidence that there are multiple water bearing zones that are

not continuous across the quarter section.

Preliminary flow estimates vary from 13.1 to 196.4 m®/day [2 to 30 Cgpm]. The high
variability in flow rate is typical of discontinuous water bearing zones; and /or
aquifer zones controlled by bed geometry, texture and cementation characteristics.
Based on 35 preliminary flow rates, the geometric mean flow is 58.3 m*/day which
would support up to 17 lots.

There are no well records on file for the NE-13 quarter section.

Multi-level completions are indicated in a few of the wells [Warner, SW-13]. Multi-
level completion is generally indicative of low yield wells. '

Groundwater
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Page 7

[6] Two of the highest producing wells are located in the adjacent SW-13 gquarter
section. Preliminary flow rate data indicates 144.0 to 196.4 m°/day [22 to 30 Cgpm]

which is more than adequate to sustain a 20 lot subdivision.

[Licenced Users

There is one licenced users within an 800 meter radius of the proposed country residential
subdivision on the Reed property. There are two groundwater allocation licence for a total
of 4940 m°fyear [2.1 Cgpm on a continuous flow basis] for stockwatering purposes under
the application name of Malin.

Existing Qo Tests

Groundwater Exploration & Research Ltd has undertaken the assessment of four flow tests

within the 9 quarter section block. Test results are summarized as follows:

l.ocation Owner Transmissive Calculated
Capacity (m’/day | Q.o (m*/day)
SE-13 Sharpe 18.7 26.2
SE-13 Sharpe 272.4 49 1
SE-13 Sharpe 21.8 26.2
NE-O7 Roschak 237.0 556
Groundwater
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Attention: Marcello Battilana
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The flow test data, to date, indicates a considerable variation in transmissive capacity
across the 9 quarter section block. However, the transmissive capacity values are quite
high. The variability in transmissive capacity values is consistent with a physical aquifer
mode! consisting of laterally discontinuous water bearing units reflecting bed geometry,

texture and cementation characteristics.

In accordance with Alberta Environmental Protection guidelines, water requirements for
country residential development vary from a minimum of 1.82 m®/day [400 gpd/lot] to a
maximum of 3.42 m®/day [753 gpdfiotl.  Available Qy test data reflects a flow range of
26.2 to 55.6 m°/day. The recommended Qg rates do not reflect the maximum well flow

capacity, but rather the maximum rate at which the well was tested.

Based on the proposed maximum 20 lot subdivision, the total minimum water requirement
would be 36.4 m*/day [5.6 Cgpm]; and the total maximum water requirement would be 68.4
m°/day [10.5 Cgpm]. Based on 35 preliminary flow estimates from existing well records,
the geometric mean flow rate was 58.3 m*/day which is slightly less than the maximum
water requirement of 68.4 m*/day [10.5 Cgpm].

With respect to the potential for well interference as indicated in Section 23(3) of the
Water Act, a calculation for well interference, neglecting recharge, at any given distance
from the pumping well can be determined from:

u =r'S/ATt and

s = QW(u)/4*pi*T

Groundwater
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where: uand W(u) = well function parameters
T = transmissive capacity in m’/day calculated from
actual pump test data

S = coefficient of storage, dimensionless

t = 20 years of continuous pumping, in days

r = distance between pump well and neighbouring well

s = projected drawdown at the neighbouring well and
assumed to be 1 meter or less

Q = maximum pumping rate of 1250 m°/year or 3.42 m*/day

The calculation for well interference is based on the general assumption that a maximum
projected drawdown of 1 meter, after 20 years of continuous pumping and neglecting
recharge, is an acceptable drawdown that would not unduly interfere with a neighbouring

wells’ performance.

With the above defined criteria, critical values for well separation distance and
transmissive capacity [TC] value can be determined. Acceptable combinations of

transmissive capacity and well separation distance are tabulated as follows:

Well Separation Transmissivity
Distance (m) {m’/day)
25 3.5
50 3.0
75 2.5
100 2.5
Groundwater
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For a maximum drawdown of one meter, the critical transmissive capacity is 3.5 m’/day
and a well separation distance of 25 meters;  This means, that if all of the proposed 13
wells are completed in the same water bearing zone, then as long as the well separation
distance is greater than 25 meters and the transmissive capacity exceeds 3.5 m?/day, then

any well interference can be deemed to be acceptable.

Based on existing flow test data in the immediate area, the transmissivity capacity

exceeded, by a wide margin, a critical transmissivity capacity value of 3.5 mzlday.

The transmissive capacity value can only be determined from a pump test conducted on
site specific wells drilled on each proposed parcel. Given that the lot sizes are likely to
exceed 1.62 hectares [4 acres], a well separation distance exceeding 25 meters is

probable.
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Summary of Findings

Based on a feasibility assessment of existing water well information, flow tests and

geologic information, the following conclusions have been drawn:

[1]

[3]

Existing well depths, completion intervals and preliminary flow estimates, indicate

that there are multiple water bearing zones existing both laterally and vertically.

Based on the three Sharpe [SE-13] flow tests there appears to be sufficient
groundwater resources fo serve up to 20 lots at the total minimum requirement of
36.4 m°/day. Thirty-five preliminary flow test estimates across the block of 9 quarter
sections, generates a geometric mean flow rate of 58.3 m%day, which also exceeds
the total minimum water requirement.

Due to the presence of fractured and/or discontinuous water bearing zones, the
availability of groundwater needs to be assessed on a well by well basis. From

historical well record information, it is anticipated that the well depths for the new

_subdivision would encompass a range of well depths, with completion in different

water bearing zones, thereby reducing well interference on neighbouring wells.

To minimize a concern for well interference, the critical parameters are a minimum
transmissive capacity of 3.5 m%day and a well separation distance of at ieast 25
meter. The well separation distance parameter is generally feasible given the
anticipated nominal 1.62 hectare lot size.
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151  The transmissive capacity will need to be calculated on an individual well basis.
Existing flow test data, in the immediate area of NE-13 indicates that calculated
transmisive capacity would exceed a minimum requirement of 3.5 m?/day. A
minimum well test duration of 12 hours pumping and 12 hours of recovery is

sufficient to generate the required data.

Closure

If you have any questions or comments regarding the conclusions drawn in this
groundwater feasibility assessment, contact the undersigned at your convenience. [t
should be noted that the assessment of potential groundwater availability is not a
guarantee, but rather an indication of the probability of securing a sustainable groundwater
supply. Site specific well testing is required to confirm an adequate groundwater supply.
Thanking your for the opportunity to have been of service, we remain,

Respectfully yours,
Groundwater Exploration & Research Ltd

Bb  Newnk

Bob Nowak; Ph.D., P.Geol.
Groundwater Geologist
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Table 1

Summary of Groundwater Well Data

Location Landowner Date TdiNpwl | Flow Estimate | Completion
Drilled {ft) (Cgpm) Interval (ft)
TP20, R0
W5M
NW-13 Warner Mar 90 200/95 2 Cgpm/2.3 hrs 95 - 155
SW-13 Warner Jul 90 240/148 5 Cgpm/4.5 hrs 130 - 160 &
190 - 230
SW-13 Warmner Jul 90 2407148 6 Cgpm/1.5 hrs 130 - 160 &
190 - 230
SW-13 Qliverio unknown 225(7 3 Cgpmi2 hys 205 - 225
SW-13 Jensen Mar 74 195/7 20 Cgpm/? 160 - 170
SW-13 Lillejord Jul 83 2000152 g Cgpm/4 hrs 170 - 190
SW-13 Bryant Sep 92 195/133 4 Cgpm/4 hrs 135 - 195
SW-13 Lillejord Mar 89 170/135 22 Cgpm/2 hrs 130 - 170
SW-13 Jensen May 75 170/50 30 Cgpm/2 hrs 150 - 170
SE-24 Minue Mar 82 55/25 6.5 Cgpm/2 hrs 35-55
SW-24 Tiki Farm Jul 77 80/40 2 Cgpm/1 hr 60-75
NE-24 Disdale Jul 89 120/11.5 6 Cgpm/3 hrs 39-48 &
68 - 84
TP20, R29
W4M
NE-07 McDonald May 96 138/49.8 12 Capm/2 hrs 98 - 138
NE-O7 Wilson Jun 59 110/67 15 Capm/? unknown
NE-07 McDonald Jan 94 127/50.7 >30 Cgpnv/2 hrs 80-112
NE-07 Roschak Jun 91 75/25 15 Cgpm/2 hrs 45 - 75
NE-07 Roschak Aug 92 120077 8 Cgpmi4 hrs 80 - 120
NH-07 Roschak Oct 94 110/60.1 | 12.8 Cgpm/12 hrs 70 - 110
SE-07 MacDonald Nov 91 70/26 20 Capm/2 hrs 50-70
SE-07 Davis Oct 79 86/64 8 Cgpm/2.5 hrs 72 -86
SE-07 Rio Frio Ranch Sep 72 2517 15 Cgpm/? 20-25
SE-Q7 Robichaud Sep 75 27111 8 Cagpm/t hr 22 - 27
SW-07 Carr Apr 84 160/70 2 Cgpm/3 hrs 120 - 160
SW-17 Storey Apr 94 7119.2 10 Cgpm/8 hrs 68 - 71
SW-17 | Kroeker Nov 71 100/7 12 Cgpm/2 hrs unknown
SwW-17 Chalet Real Estate | Sep 72 98/65 16 Cgpm/1 hrs 70 -95
SW-17 Rowe Jun 73 105/70 12 Cgpm/1.3 hrs 70 - 102
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Table 1 (continued)
Summary of Groundwater Well Data

Location l.andowner Date Td/Npwl | Flow Estimate | Completion
Dritled (1) {Cgpm) Interval (ft)
SE-18 Beatty Mar 80 125/60 6 Cgpm/2 hrs B85 - 125
SE-18 Hatcher Jan 71 90/65 unknown 48-51 &
56 - 60 &
66 - 72
SE-18 Hruska Nov 74 81/35 15 Capmi? 35-70
SE-18 Beatty Mar 80 125/60 6 Cagpmy/2 hrs 85 -125
SE-18 Wilson Aug 89 130/75 10 Cgpm/2 hrs 80 - 130
SE-18 - | Beafty May 85 100/40 10 Copm/3 hrs 40 - 100
NE-18 Wing May 88 2001120 5 Cgpm/3 hrs 140 - 200
NE-18 Cunningham Jan 95 215/88 5 Cgpm/2 hrs 175 - 215
Groundwater
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ALBERTA ENVIRONMENTAL PROTECTION

COMPUTER GENERATED WATER WELL DRILLER’S REPORT FORM we.iLp. 353735
THIS PATA MAY NOT BE FULLY CHECKED; THE PROVINCE DISCEAIMS ALL RESPONSIBILYTY FOR IFS ACCURACY:  Puge 1 of i
CONTRACTOR: WELL OWNER: WELL LOUCATION: s 04
NAME: XIEMANS DRILLING (1980) LTD. NAMI:  WARNEE, GARRY ~ ORLSH SEC TWP | RGE | W.MER
ADDRESS: BRI, OKOTOKS SWi 13 | 020 01 W5
ADDRESS: Fox 564
High River, Alberta TOL-1H0 Y OCATION T QUART R TETHOBIAR
LICENCE NO.: 0820 JOURNEYMAN NO.¥AS635 { roSTAL CODE:  TOL ITH
o p— o o LOT: BLOCK: PEAN:
RMA LOG DESCRIPTION: WELL ELEV: Fest How obtain: NOT OBTAIN
Bunth (Festye Lttt . DRILLING METHOD: ROTARY P —— wek Row o
Ground to: /A TYPE OF WORK: RECONSTRUCTED TEST DATE=July 12, 1990 START TIMEL]: 00
204 | Sendsione FLOWING WELENo RATE: Elpood 1 DeplhtoWater | Bepth to Water
Shale GAS PRESENT: OIL PEESENT: ',{}mbfa Fevel During Pemping! Level Daring Recovery
bk - DATE OF AFANDONMENT: in:See
218 Fractured Skale & Sandstane MATERIAL, USHE:
S PROPOSED USE: DOMESTIC & STOCK
23
28 Thole & Sentetome WEEE COMPLETION DATA:
38 Shale WELL FvisH:  CASING/PERFORATED LINER

278 Shale &8 Sandstone

240 Shate

TOTAL HOLE DEPTH: 240} Foct

CASING TYPE: .
SIZE OD: Tach  WALL THICKNESS: Tuch
BOTTOM AT: Feet

FERFORATED CASING/LINEE:

TVPE: PLASTIC
SIZEop: 4,50 Iech w: Tnch
WALL THICKNESS: 0.20d  fneh
TOP AT: 15 ¥eet BOTTOM &T: 240 Feet
PERFORATED FROM: I30 Wext 70: 160 Yoot
F90 TPeet TO: 230 Foet
Feet TO: Fret

SIZE OF PERFORATIONS: 1,125 meh x 10.000 ek
YOW PERFORATED: SAW

SHAL TYPE:
INTERVAL TOP: Feet TO: Pect
GEOPEYSICAL TG TAKEN:
BETANRED ON FILE:
SCREEN:
MATERIAL:
SIAE 1D {CLEAR): Inch  SLOT SELE: Euch
INTERVAL TOP: Feet 'TO: Feel
Feet FO: Fect
ENSTALLATION METHOD:
"EOP FINTINGS: WATER REMOVAL RATE DURING TEST:0  GaliMin
BOFTOM FITTINGS: TESTE ntém'mm 2 g[ Eéuxrs& AL i’go Mutes
) TESTING MEFHOR:
PACK TYPE: DEPTH OF PUMP/DRYL STEV: 240 Feot
GRAIN SKE: AMOUNT: WATER LEVEL AT ENDY OF 'FES: Foot
NON-PUMPING(STATIC) WATER LEVELL45.0  ¥Exn
TOTAL DRAWDOWN: Feet
PITTESS ADAPTER TVYPR: HECOMMENDET PUMPING RATI: GulMin
BROP PIPE TYPE: LENGTH: Feet | RECOMMENDED PUMP INTAKE AT: Feel
s fnch | 'TYPE OF PUMP INSTALLED:
ADDITIONAL PUMP INFORMATION: MODFL: H.P.:
 Original Weil IDF 353734, Had beer abandonzad.
DATE WORK STARTED:  July 11, 1996 COMMENTS:
(Minxiowem ol $ lines printed)
DATE WORK COMPLEYEDTuly 12, 1990
ADDITIONAL TEST AND/OR PUMP DATA:
CHEMISTRIES FARENN  BEL: [ POCUMENTS BELD: 2
WELL OWNER’S ANTICIPATED WATER REQUIREMENYS FER DAY:
DATE FORM PRINTEDNovember 26, 199% 11:31:32 DATE DATA KEYED:November 27, 1991 GICSs SA




ALBERTA ENVIRONMENTAL PROTECTION
COMPUTER GENERATED WATER WELL DRILLER’S REPORT FORM weiL10. 380534

THIS DPATA MAY NOT BE FULLY CHECKED; THE PROVINCE DISCEAIMS ALL RESPONSIBILITY FOR ITS ACCURACY: Page 1 0f2
CONTRACTOR: WELL, OWNER: WELL LOCATION: 1C4:
NAME: NIEMANS DRILLING (1980) LTD. NAMF: WARNER, GARRY ~ ORLSH} SEC TWP ] RGE | W.MER
ADDRESS:  OROTOES SW,| 13 | 020 | Ot w5
ADDRESS: Bux 564 )
Tt R, At 0130 ERSATON WP eTomr
LICENCE NO.: D820 JOURNEYMAN NOVAS635 | POSFAL CODE:
5 1OT: BLOCK: PLAN: .
nfg%:’oﬂ LOG gﬁCIflP’flﬂN: DRILLING METHOD: ROTARY 'WELE ELEV: Fest How obtaln: NOT OBTAIN
W7 . PRODUCTION TESI:
Growmd tr Wmﬁ TYPE OF WORK: ~DEEPENED TeSTOATRuly 12, 1990 STARTTIMIIZ:00
20p | Predrilled FLOWING WELLNo RATE: Eispoed | 1l to Water Depth to Water
e CASPRESENT: No OW.PRESENT:  No Pmeln [Level During Py Level Buring Recovery
w0 DAKE OF ABANDONMENT: Minzfee
215 Shale MATERIAL USED:
— PROPOSED USE: DOMESTIC & STOCK
219 Fractured Shale £
< Shate WELL COMPLETION DATA:
22
229 Shale & Sandsione WELL FisH:  PERFORATED CASING/LINER
TOTAL HOLE DEPEH: 240 Feet
213 Skhale
238 Shale & Sendstone CASING ‘TYPE:
20 Shale SIZE OD: Inch  WALL THICKNESS: Inch
BOTTOM AT: Fett
PERFORATED CASING/LINER:
wyer: PLASTIC
SIZE o 4.50 | 133 Tiveh
WALL THICKNESS: 0,244  Inch
ToR AT A5 Fect BOTTOM AT: 240 Feut
FERFORATED FROM: 130 ¥eet TO:  [60  Feut
190 ¥et TO: 230 Feet
Feot TO: Fect
SIZE OF PERFORATIONS: 0,125 Toch X JO.000 Treh
HOW PERFORATED: SAW
SEAL TYFE:
INTERVAL TORP: Feet TO: . Koot
GROVIHYSICAL LOG TAKEN:
FETAINED ON FHE:
SCHEEN:
MATERIAL:
SIZE ID (CLEAR): Inck  SLOYT S128: Yuch
INTERVAL TOP: Fect TO: Feet
Feot TO: Feet
INSTALLATION METHOR:
TOP FIFTINGS: WATER REMOVAL RATE DURING TEST: §  GabMin
BOTTOM FITFINGS: TESY mém-noagm Bgf E&}‘m 30 Migutes
PACK TVRE: DEPTA OF PUMP/DRILL S1E0E: 184 Feet
GRAIN SIZL: AMOUNT: WATER LEVEL AT END OF TEST: 84 Feet
NON-FEMPING{STATIC) WATEER 448.0 ¥ERY
TOTAL DPRAWBOWN: 36 Feat
PITLESS ADAPTER TYPE: RECOMMENDER PUMPING RATE: Gal/viin
DROP PIVE TYPE: LENGTH: Feet | RECOMMENDED PLMP INTAKE AT: Fewi
b + Inck { TYPE OF PUMP INSTALLED:
ADBITIONAL FUMP INFORMATION: MODEL: HP.:
DATE WORK STARTED:  July I1, 1990 COMMENTS:
] {Mmimuon of 9 laes printed)
DATE WORK COMPLETERIuly 12, 1990
ADDITIONAL TEST AND/OR PUMP DATA:
CHEMISTRIES TAKENN HELD: 1 DOCUMENTS HELD: 3
WELL OWNER'S ANTICIPATED WATER REQUIREMENTS FER DAY:
DATE FORM PRINTEDNgvember 26, 1999 11:31:33 DATE DATA KEXED:June 29, 1994 GIC56 RG



|

ALBERTA ENVIRONMENTAL PROTECTION

COMPUTER GENERATED WATER WELL DRILLER’S REPORT FORM wieiL1n. 380534
THIS DATA MAY NOT BE FULLY CHECKED; THE PROVINCE DISCLAIMS ALL RESPONSIBILITY FOR ITS ACCURACY:  Page2of2

CONTRACTOR: WELL OWNER: WELL LOCATION: 1cH:
= W 5T W, MER]
NAME: NIEMANS DRILLING {1930) LTD. NAME: WARNER, CARRY ORLS} SEC RCE
DDRESS, | OKOTORS SW| 13 {020 01 | W5
ADDRESS: Box 564
VERIFH METHOD:
High River, Alierta  TOL-1B0 {’ggﬁ%gﬁ iy qmﬁ‘%ﬁgm
LICENCE NO.: 0820 JOURNEYMAN NO.: POSTAL CODE:
" LOT: BLOCK: PLAN:
Bepth (Feet): Litholoeys | -
- W . PRODUCTION TEST:
Sround te: /4 TYPE OF WORK: ST DATEJuly 12, 1990 START XIVE6: 00
: FLOWING WELL: RATE: Elapsed Deg)llllr to Water Depth to Water
GAS PRESENT: OIL PRESENT: _’ﬁmesin Level During Pumping] Level During Recavery
DAYE, OF ASANDONMENT: Min: e
MATERYAL USED:
PROPOSED USE:
WELL COMPLETION DATA:
WELL FINISH:
TOTAL HOLE DEPTH: Feet
CASING TYPE:
STZE OB: fach WALL THICKNESS: - Inch
BOTTOM AT: Feot
PERFORATED CASINGAINER:
TYPE:
SIZE OD: Each 0 Tach
WALL TIICKNESS: ¥nch
TOT A2 Fest BOTTOM AT: Feet
PERFORATED FROM: Fest TO: Fect
Feel FO: Peet
Fet TO: Feset
SIZE OF PERFORATIONS: Tach X Inch
HOW PERFORATED:
SEAL TYPE:
ENTERVAY, TOE: Feet TO: Feet
GROPHYSICAL LOG TAKEN:
RETAINED ON FILE:
SCREEN:
MATERIAL:
SIZE 03 (CLEAR) Inch SLOT SEZE: fuch
INTERVAL TOP: Fect TO: Fect
: Fest TO: Feet
INSTALEATION METROD:
TOP FTTINGS: WATER REMOVAL RATE DURING TEST: 6 GalMia
BOTTOM FEFTINGS: : mrngmnmgn BI Hn}lrrs 30 Minates
" casni DAk it A o, 134 B
GRAIN S1Ziix AMOUNT: ¥ feet
NON-PAMPING (STATIC) WATER LEVELIS8.0  FEE)
TOTAL DRAWDOWN: k[ Feet
PITERSS ADAPTER TYVE: RECOMMENDED PUMPING RATY: GatiMin
DROP PIPE TYPE: LENGTH: Fort | RECOMMENDED PUMP INTAKE AT: Foet
PIAMETER: Inch | ‘IYPE OF PUMP INSTALLED:
ADDFTIONAL PUMP INFORMATION: MODEL: .
DATE WORK STARTED: COMMENTS:
Oisximuom of 9 fines printed)
DATE WORK COMPLETED:
ADDITIONAL TEST AND/OR PUMP DATA:
CHEMISTRIES TAKEN:  HELD: DOCUMENTS HELD:
WELL OWNER’S ANTICIPATED WATER REQUIREMINTS PER DAY:

DATE FORM PRINTED: DATE, DATA KEYED:



ALBERTA ENVIRONMENTAL PROTECTION

COMPUTER GENERATED WATER WELIL DRILLER’S REPORT FORM wew.ip. 383924
THIS DATA MAY NOT BE FULLY CHECKED; THE PROVINCE DISCLAIMS ALL RESPONSIBILITY FOR ITS ACCURACY:  Page 1 of 1
CONTRACTOR: ' WELL OWNER: WELL LOCATION: cr: 60
NAME: FOOTHILLS DRLG NAME: OLIVERIC, TONY ~ OR LS SEC TWP | RGE | W.MER
ADDRESS:  2208-VISTA CRES. NI, CALGARY Sw _ 1 3 020 01 W5
ADDRESS: LOCATION VERIFICATION METHORB/AP
LOCATION IN QUARTER:
LICENCE NO.: JOURNEYMAN NO.: POSTAL CODE: '
LOT: BLOCK: PLAN:
mFg‘R%?ION LoG gﬁCRH’HON DRIELING METHOD: ROTARY WELL ELEV: Feet  How obtaln: NOT OBTAIN
; . PRODUCTION TEST:
Ground t: 7 7/ TYPE OF WORK: NEW WELL RODUCTIC sraRr v 1:00
1 | G Rocks FLOWING WELLNo RATE: Elapsed | Depth fo Water Depth to Water
J eI m— GAS FRESENT:  No OIL PRESENT:  No ’-"ﬁ_ﬂsin Levef g Pemplerg Lovel During Recovery
25 : DATE OF ABANDONMENT: Minzee
MATERIAL USED:
PROPOSED USE: DOMESTIC & STOCK
WELL COMPLETION DATA:
WELL FfiNist:  CASING/PERFORATED LINER
TOTAL HOLE DEPTH: 225 Fect
CASING TYPE:STEEL
SIZEOD: 5.50 Imch WALL'THICKNESS: . Tuch
BOTIOM AT: IS Fezt
PERFORATED CASING/LINER:
TYPE:  UNKNOWN
sEZE on: 4.50 Inch ™ Tch
WALL, THICKNESS: Inch
TOP AT: Fect BOTTOM Al 215 ¥ewt
PERFORATED FROM: 205 Fet TO: 225 Feut
Feet TO:  Feot
Feet FO: Feet
SIZE OF PERFORATIONS: Inch X Inct
HOW PERFORATED: UNKNOWN
SEAF, TYPE:
TINTERVAL TOP: Fect TO: Feel
GEOPHYSICAL LOG TAKEN:
RETAINED ON FILE:
SCREEN:
MATERIAL:
SIZE 1D (CLEAR): Inch SLOT SEZE: Fnecly
INTERVAL TGP: Peet TO: Feet
Feut TO: Feot
INSTALLATION METHOD:
TOP FXTTINGS: WATER REMOVAL RATE DURING TEST: 3 GaliMin
BOTTOM FITTENGS: EEST mémmmn AIzk Hours § Minates
. THESTING METHOD:
PACK TYPE: DIEFITE OF PUMT/DRILT, STEM: Fect
GRAIN SIZE: AMOUNT: WATER LEVEL AT END OF TEST: Feut
NON-PUMPING(STATIC) WATER JEVEL: FHEY
TOTAL DRAWDOWN: Feel
PITLESS ADAPTER TYPE: RECOMMENDED PUMPING RATE: GaliMin
DROY PIPE TYPE: LENGEH: Fest | RECOMMENDED PUMP INTAKE AT: Feet
DIAMETER: Inck | TYPE OF PUMP INSTALLED:
ADDITIONAL PUMP INFORMATION: MODEL: HP.:
S.W.E. NOT GIVEN IN FILE.
DATE WORK STARTED: COMMENTS:
(Maximen of 9 lines prioted)
DATE WORE COMPLETED:
ADDFIONAL TEST AND/OR PUMP DATA:
CHEMISTRIES TARENY BELD: [ DOCUMENTS HELD: 2
WELL OWNER'S ANTICIPATED WATER REQUIREMENTS PER DAY:

DATE FORM PRINYEDNovember 26, 1999 11:31:34 DATE DATA KEYED:August 17, 1994

GIC56 Fo
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ALBERTA ENVIRONMENTAL PROTECTION
COMPUTER GENERATED WATER WELL DRILLER'S REPORT FORM weLLio. 350022

THIS DATA MAY NO'T BE FULLY CHECHED; THE PRQVINCE DISCLAIMS ALL RESPONSIBILITY TS ACCURACY: Page t of 1
CONTRAGTOR: WELL OWNER: WELL LOCATION: ICH,
N T 2 re
NAME: AAHONANTEAPAOVINGIAL WATERWELL NAME: SHARPE RAY #8272 AORLED, SEC | TWP | RGE | W MER
ORILLING
ADDEESE: 6178 305T 5.6 CALGAAYALTA SE 13 | 020 ot W5
ADDRESS: Box 26, Ste s, RALT :
DeWinior, Albans  TOL-GXO D T ICAUDNMETHOD: FIELD
LICENGE NO.: {852 JOURNEVMAN NO.:YA4Q96 | PoSTALCODE: T2C 248
; LOT: BLOCK: PLAN: |
FORM&TJDHLOGDESWP?RJN DHILLING METHOD: BOTARY WELL ELEV: Foor  Howoblin:  SURVEY-AR)
| Deplh (Foet: Litholoey: : e TEST
Grouna o / | TYPEOF WORK:  NEWWELL - | EsrOATE: September 10, 1997STAE THE: 3:00
10 | Sandy Cley FLOWING WELL: RATE: Efapsad Deghwwmer Depih 10 Water
o CASPRESENT: No oiLprEsenNT: No Timein ‘Lm n%PumpmgI Lovat Dunngﬂmry
1z |Brews Shala BRTE “_. . Minigoe (Fus
22 Gy Shale p— 1:00 ?8.90
ki RS se:_pouEsc e
P WELL COMPLETION DATA: : :
ay Hrown Shels . 500 2587
PO [T WELLEMISH:  CASINGIPERFORATED LINER 15:00 207
o 2T TETAL HOLEDEPTH: 65 Foat 2000 2000
§0:00 26.04
g1 |Gy Sendstans CASING TYPE: STEEL praps —
35 Gray Shale sIzEQD: 862 Inch  WALL THICKNEES: U188 tnoh 18000 20.07
& Gray Waler Boaring Sandelune BOTIOMAT: 28 Foot 210:00 2670
P Gray Shale TB)PLASTI c 246:00 2090
TYPE: 1 a0 25,10
] = on: 5.00 ;\c;r in fen .19
WALL 'ri-ﬂc!(uswss. 180 tneh PO
TOP AT: Fest HOTTOM AT: 65  Faost o000 2016
PERFORATEDFROM: &5 Foot TO: 65  Foat
Foat TO: Foet
Foat TO: Feet 4
SHE QF PERFORATIONS: 0788 tnen X T0.00%1neh
HOM PERFORATED: SAW
SEALTYPE: DRIVEN
INTERVAL TOP: 26 FestTC: 28 Feet
GEOPHYSICAL LOG TAKEN: T
REFAINED ON FILE:
SCREEN:
MATESIAL:
SEZE JD (CLEAR): neh  SLOT SIZE: ineh
INTERVAL TOP: Feat TC fast
Frat TG Fant
IHETALLATION METHOD;
TOP FITHNGS: " WATER REMOVAL. RATE DURILG TEST: 7.5 GayMin
BOTTOM FITTINGS: TEST DURATION: 12 Hours 0 Minulee
PACITYEE: TESTNG METHOD,  PUMP
* SELOMAL R, @ g o
AN : A 3 EN B4
GRAINSIZE AMOURY NONPUMPNGSTATIC) WATERLEVEL: 589  FEET
TOTAL DRAWDOWN: Foat
PITLESS ADAPTER TYPE: ¢ 0 HMMENDED PUMPING RATE: 5 Goimn
DROP PIPE TYPE: LENGTH: Fool | RRGOMMENDED PUMP INTAKE AT: 60  Foat
DIAMETER, weh | TYPE OF PUMP INSTALLED:
ADDIHONAL PUMP INFORMATION: _ MODEL:
% NALTEE
DATE WORKSTARTED:  Sepiember 10, 1997 COMMENTS:
{Marmum of § bnes piole
DATE WORK COMPLETED: September 10, 1997 i
ADDITIONAL TEST AMNDIOR PUMP DATA: s
CHEMISTRIES HELD: DOCUMENTS HELD: T
WELL OWNER'S ANTICIPATED WATER REQUIREMENTS PER DAY: 500 Gaifers

DATE FORM PRINTED: September 23, 199710:39:23 DATE DATA KEYED: Sepic:..or 23, 1997 GICS )



0g23.79% a9:50

ALBERTA ENVIRONMENTAL PROTECTION

403 DI 1776

AARDN DRELLING

oo

COMPUTER GENERATED WA?ER WELL DRILLER'S REPORT FORM weu. 1o, 350023
THIS DATA MAY NOT BE FULLY CHECKED; THE PROVINCE DISCLAIMS ALL RESPONSIILITY FOR ITS ACCURA Paye t of 2
GONTRACTOR: WELL OWNER: WELL LOGATION: ic#: !
e
NAME: AARONINTERPAOVINGIAL WATERWELL NAME: SHARPE RAY #8273 “URLSD] SEC | Twe | RGE | W.MER
DRILLING
AUDRESS: 6118 SD8TSE CALGARY ALTA SE 13 | 020 1 W5
ADDRESS: 8ax 258, Ste 8, A.A.7
DaWinlon, Alboria  TOL-0X0 EECATION YERFICATION METHOD: FIELD
LIGENGE KO.:  0BB2 JOURNEVEAN NO.VASORE | POSTAL CODE:  T20 2A6
. P Lo BLOGK: PLAN:
FOM‘!?ONLOG DESCRIPTION: DRILLING METHOD:  ROTARY WELL ELEV: Fegt Hew obtaine  SURVEY-AA
Dot (Fesy Litratogy: :
Ground 1: L 7/, TYPEOFWORK: ~ NEW WELL ‘IES'rBA'tE_September 10, 1G97STARTVIME: 3:00
2 oy Fromno weLls RATE: ﬂm Lovm Pum i q Lwa?gpt;? wé‘vmstar
- Ty X Gravol mﬁmx o , OLPRESENT: No i, g Pumping (F?Bﬂ ry
% Brown Shals WMATERIAL UISET): 7:00 26.74 £6.97
= [Eo S PROPOSED USE: DOMESTIC :x ;::: ;: ;:'
5 WELL COMPLETION DATA: . -
4 (Omy Shale e 2694 26.57
P Gy Sarcstone WELL FINIGH: CASING/PERFORATED LINER §50 on.a7 26.48
p e TOTALHOLE DEFYH, 80 600 2687
.. 700 27.00
56 |Gy Sendstone CASING TYPE: STEEL pres P
61 oy Shake SIZEQD: 662 inch  WALL THICKNESS: 0.788 inch 007 PP
g7 |Gy Walbr Bearng Sancsions BOTIOMAT: 29 Fest 160 27,97 26,41
Gray Grala PERFORATED GARINGILINER: 1200 2739
il e PLASTIC 1560 2703 25,94
so By Sendstone sZEOR: 500 ten  m: nch - P P
WALL THICKNESS: 0219  ich 2500 27,59 618
TOPAR: 20 Foot BOTIOMAT: 80 Fem pow PR ey
PERFORATED FROM: 65  Feet TO: 80  fomt "
Foat TO. Feat 4900 27,72 26.06
Faet ¥0O): Puot F9:00 2776 26.95
, 50:06 2778 26.62
SIZE OF PEAFORATIONS: (L7688 inch X 10.000 ineh 500 papan 25,00
HOW PERFORATED: SAW P 27,35 P
SN TYPE: DRIVEN 050 27.89 25.41
HTERVAL TQR: 27 festtor 20 Foot " 2782 25.69
GEOPHYSIOAL LOG TAEN: 158:00 2768 2687
RET. on T30:00 2808
SCAEEN: 210.00 28,08
MATERIAL: 24000 28,12
SIZE 1D (CLEAR): thch  SLOT SI2E: e P 7518
INTERVAL TO: Foat TO; Feaf y
Foat 0. Foat 360:00 26.22
420:00 2825
INSTALLATION METHOD: prowm 828
TOPFITHNGS: WATER REMOVAL SIATE DURING TEST: 4 Gallln
BOTTOM FITTINGS: TEST DURATION: 12 Houre O Minutes
PAGK TYFE: TESTING METHOD: U o
' - BRSO, T,
GRAIN SIZE: AMOUNT: HOMPUMPRIG(STATIC) WATER LEVEL,  95.5  FEEN
TOTAL DRAWDOWN: 3 Fest
FITLESS ADAPTES TYPE: AECOMMENDED PUMPING RATE: 4 GaMin
DROP PIFE TYPE: LENGTH: Feat | HECOMMENDED PUMPINTAKEAT: 75  Feat
DIAMETER: iwch | TYPE OF PUMP INSTALLED.
ADDITIONAL PUMP INFORMATION: MODEL; HB
WATER ARALYSIS
DATE WORK STARTED:  September 10, 1957 COMMENTS:
{(faxmum of $lnes panten) 708 450
DATE WORK COMPLETED: Seplembar 10, 1997 IRON <015
ADDITIONAL TEST AND/OR PUMP DATA: HARD 4
CHEMISTRIES HELD: DOCUMENTS HELD: 1
WELL OWNER'S ANTICIPATED WATER REQUIREMENTS PER DAY: 500 Gaftons
DATE FORBE PRINTED: Septembor 23, 199710:39:21 DATE DATA KEYED: Septembor 23, 1997  GICS Bi



ALBERTA ENVIRONMENTAL PROTECTION

COMPUTER GENERATED WATER WEU_ DRILLER S REPORT FOBM

weu. 1D, 35002 1

THIS DATA MAY NOT BE FULLY CHECKED; THE PRO Page 1 of2
CONTRACTOR: WELL OWNER: WELL LOCATION: &
BEL W. MER |
NAME: AARONANTERFROVINGIAL WATERWELL NAME: SHARPE RAY  #RvT »ORLED] SEC bl RGE W
DRILLING
AUDRESS: 178 30 5T SE CALGARYALTA SE 13 ] 020 o1 5
AUDRESS: Bux 28, Sty AA? ATION VERIFICATION METHOD: FIELD
DoWinton, Afberts  TOL-OXO %%ATION N Qgtn%mﬁ:
LISENCE NO:  0B92 JOURNEYMAN NO.VA4GOE | PCSTAL CODE: T20 ZAB
- , LOT: BLOCK: PLAN:
FOHMT?ON { OG DESCRIPTION: ORILLING MET-HOD: ROTARY WELL ELEY: Fegt  How oblaln:  SURVEY-AIR
Bapth (Fasty Litholoay:
5 X PRODICTION TEST:
Ground 1o; é’{/ ;/;/c{//?/?///% TYPEOF WORIC  NEW W;‘-;-E TEST DAE: Seplamber S, 1957 STARTTIME: 3:00
wn Clay FLOWING WELL: : Eispesd Dapth 1o Water
- Sroae S GASPRESENE:  No OB.PRESENT:  No e mﬁ.‘?-l;rgg‘%mmms! Loval Burng A Apeavary
1% DATE OF ABANDUMNENT: -~ e 7
| o el MATERAL USED: o 0:00__|(Staticy A
S S PROPOSED USE: DOMESTIC 1:00 40.84 4188
23 Sard 200 47,10 41,75
e preuparia IN DATA: -
B e WELL COMPLETIO — oo prges
P Brown Sandstone WELL FINISH: CASINGIPERFORATED LINER 400 4507 £1.59
—— oo TOTAL HOLE DEPTH: 75 Fest 500 prpr ey
) 00 41.56 41,51
P Gray Waler Sparing Sandszona CASING TYPE: STEEL 00 166 prp
o |Gry Shdlo SREQD: 6.62 inch WAL THIOKNESS: 0.788 tven prpes
BOTTOMAT: 38 Faot w00 179
PERFORATERD GASINGAINER: 10:00 41,86 4142
TrE:  PLASTIC 1200 .99
szEoD: 840  nen @ fhen 2500 2,19 41.28
WALLTHICKNESS: 0278 tneh . 2000 P 4181
woPAT, 35 Foe:;o BOTTOM ﬁ;.(; ;55 Feet 25700 281 e
PERFORATED FROM: Feat O Foot
oy 42.91 2.3
Fegt TO: Foet
T — Feat TO: Feat A 42.07 4109
50:00 4367 40,19
SIZE OF PERFORATIONS: (1788 tach X 10.00( Inch praos o1 “0.82
HOW PERFORATED: SAW Py prpm 9067
SEAL TYFE: 20:00 43,27 40,56
INTERVAL TQR: Fast TO. Foot 000 w90 w08
GEOPHYSICAL LING TAKEN: 120:00 43.30 4233
RETANED ON AILE: 150:00 43.33 40,1
SOREEN: 180,00 43.40
MATERIAL: . 210:00 447
iﬁi:: ﬁ{i}!f;ﬁ';: !n:h ::.)DT SITE: Inch 24000 9a.50
, sat TG Fest
Foet TO: Fast 300:00 .82
[ JEC:00 43,56
msr::.u:v cm METHOD: . oy
TOP FITTINGS: WATER REMOVAL RATE DURING T257: 4 GafMin
BOTTOM FITTINGS: ;ég{loumé!‘%% - P? Mur,.«s 0§ Minules
PACKTYPE: DEPTH OF PUMP/IDRILLSTEM: 70 Feol
GRAIM SIZE: AMOUNT: WATER LEV%«;’E%% i%’jr 3‘3 7 Feal
TOTAL DRAWBOWR: 4 Feat
— PITLESE ADAPTER TYPE: HENDED PUMPING RATE: 4 GaMi
DROP PIPE TYPC: m;ﬁhég‘ég: ;’eci;‘ sfgsﬁg?wr;urxﬁégﬁka AT kv Fae’:”
e n “PL 3
ADDITIONAL PUMP INFORMATION: L HP.:
i L water aralss
DATE WORK STARTED:  September 9, 1997 COMMENTS: ’
Maimum of §iines pinted) 705 40
DATE WORK COMPLETED: Seplember 9, 1997 HON o
ADDITIGNAL TEST AND/OR PUMP GATA; HARD 12
CHEMISTRIES HELD: DOCUMENTS HELD:  §
WELL OWNEHR' S ANTIGIPATED WA FER BEQUIREMENTS PER DaY: 500 Gallons

DATE FORM PRINTED: Septembor 22, 199716:40:07 DATE DATA KEYED: September 02, 567 GIGS

8M
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Groundwater Exploration & Research Ltd
Box 15
Balzac, Alberta; TOM 0EO

Phone: (403) 226-0330 Fax: (403) 226-6593 Email: gerl@telus.net
i e e

March 10, 2005
File No: 04-127

Bl Group

#500, 1167 Kensington Road NW
Calgary, AB.

T2N 1X7

Attention: Brandy Clements

RE: Proposed Phase 2 subdivision of the 678921 Alta Ltd property at
NE-13-20-01-W4M: Municipal District of Foothills

Enclosed find our letter report which summarizes well completion details;
includes a table of pump test data; a graph of the drawdown and recovery data
from a field test conducted on the well; and makes a recommendation with
respect to the calculated Q,, for a well at the above captioned location.

1.0 Background Information

The subject property is located southwest of the Town of Okotoks near the
intersection of Highway 7 and Meridian Road. The west half of the quarter
section contains 11 lots associated with the Phase 1 development of the
Sundance Trail subdivision. A new well was drilled on the east half of the
quarter section which comprises the Phase 2 development. A total of 12 lots,
varying in size from 1.21 to 2.76 hectares, will be created in Phase 2. There are
two existing wells on the property, so that 10 new wells will be required to serve
the Phase 2 subdivision using individual wells.



A well test was conducted on a new well drilled in the southwest corner of the
east-half , +/-32.37 hectare parcel. The new well is located within the vicinity of
the proposed Lot 5.

2.0 Well Completion Details
Total Depth: 71.65 meters
Non-Pumping Water Level: 23.32 meters below top of casing
Surface Casing: 168 mm steel set to 11.89 meters
Liner: 127 mm PVC set from 4.57 to 71.65 meters;
perforated from 53.35 to 71.65 meters
Drilling Contractor: Aaron Dirilling
Pump Test Contractor: Aaron Drilling
Date Drilied: February 28, 2005
Lithology: 0.00- 3.05 till
3.05 - 10.67 sandstone

10.67 - 15.24 brown shale

15.24 - 21.65 gray shale

21.65 - 26.22 sandstone

26.22 - 30.49 gray shale

30.49 - 34.15 sandstone

34.15 - 35.67 gray shale

35.67 - 52.13 gray sandstone

52.13 - 69.51 water bearing sandstone

69.51 - 71.65 green shale
3.0 Well Test Results

The new well was flow tested by Aaron Drilling on March 1, 2005. The well was
pumped at a rate of 52.36 m¥%day [8 gpm] for 1440 minutes followed by 1440
minutes of recovery. Water level measurements were recorded automatically by
Aaron Drilling using a pressure transducer and data logger.



The maximum drawdown was observed to be 11.53 meters during the 1440 minute
test at a pumping rate of 52.36 m®day [8 Cgpm]. After 1440 minutes of termination
of pumping, the water level in the well had recovered 90.1 percent.

The maximum available drawdown, measured from the non-pumping water level of
23.32 meters, and the top of the water-bearing sandstone at 52,13 meters is 28.81
meters.

Transmissive capacity has been determined graphically using the Cooper and
Jacob semilog plot method, with transmissive capaéity based usually on the final
limb of the curve according to:

T = 2.3Q/4*pi*delta s
where: T = transmissive capacity, in m¥day
Q = pump rate, in m%/day
s = drawdown over one log cycle

and by the non-graphical Sheahan Z(u) and Kasenow SAM methods.

Transmissive capacity, determined from the above methods is summarized as

follows:
Stage Deita s Transmissivity
drawdown 4,36 2.20
residual drawdown 3.30 2.91
Sheahan Z(u) 3.1
Kasenow SAM 2.93
Groundwater

Exploration & Research



Based on the above methods of analysis the geometric mean fransmissive capacity
is 2.76 m%/day. It should be noted that the caiculated transmissive capacity value is
time dependent, flow rate dependent [particularly for fractured or stratified
heterogeneous media] and reflects the response of an aquifer for the particular time
of the year during which the test was conducted. Transmissive capacity is not a
constant everywhere in an aquifer and is generally characterized by a log-normal
distribution.

The 20 year, Jong term safe vield index (Q,,), neglecting well loss, is determined
from the equation:

Q,, = 0.683TH
where: Q20 = 20 year, long term safe yield, in m*day
T = effective transmissive capacity, in m?/day
H = available drawdown, in meters

The calculation of the 20 year safe yield index for an aquifer, assuming isotropic,
homogeneous conditions is derived by extrapolating a downward trend so that the
available drawdown lasts for 20 years. This approach neglects the effects of
recharge, and is, therefore, a conservative approach,

It is common practice to adjust the Q, by a safety factor to account for unknown
boundary conditions due to test duration, well deterioration, well inefficiency,
seasonal variability in non-pumping water level and errors associated with assuming
isotropic, homogeneous aquifer conditions.
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Based on a factor of safety of 1.5 the calculated Q., is 36.21 m*/day (5.53 Capm).

In accordance with the Water Act, every household user is entitled to divert uptoa
maximum of 1250 cubic meters per year or 3.42 m%day. Based on well test data,
the new production well is capable of supporting 10 lots.

A second well was also drilled on the east-half of the property, with an estimated
flow rate of 29,45 m/day [4.5 Cgpm].

4.0 Licenced Users

A review of existing Alberta Environmental groundwater licences indicates no
licenced uSers within an 800 meter radius of the new production well. Operation
of the domestic well will not, therefbre, interfere with any licenced user existing at
the time of subdivision application.

5.0 Potential for Impact by Country
Residential Subdivision

One approach to determining if increased country residential development has
impacted the regional non-pumping water level is to review water well records on
a decade basis. Historical, geometric mean, non-pumping water level data has
been summarized for the NE-13 quarter section and the surrounding 8 quarter
sections.

Groundwater
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The data are tabulated as follows:

Decade No of Well Npwl gm Well Depth
Records {m) (m)
1970s 4 12.4 304
1980s 5 20.0 36.4
1990s 22 18.3 41.5
2000s 16 22.8 44.0

There is some apparent evidence for a decline in regional water level based on
existing water well information. The bulk of country residential subdivision
occurred over the 1990s and 2000s decades. The most recent well had a non-

pumping water level of 23.3 meters which is comparable to the geometric mean
2000s decade value of 22.8 meters.
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6.0 Summary of Findings

Based on the results of the flow test and drill log, the following conclusions have
been drawn:

[11  The groundwater production well on Lot 5, Phase 2, has a Q,, rating of
36.21 m*/day. The well is capable of supporting 10 lots at an allocation of
1250 m¥lyear in accordance with Section 23(3) of the Water Act. The
proposed Phase 2 subdivision is for 12 lots, but only 10 wells because of
the presence of two existing wells.

[2] Pumping of the new well, for household purposes, will not interfere with
any household users, licensees or traditional agricultural users who exist
at the time of subdivision application.

[3] Historical non-pumping water levels do not yield a concern for any
significant decline in regional water level.



7.0 Closure

The well owner should be aware, in accordance with Alberta Environment document
Draft Environmental Guidelines for the Review of Subdivisions in Alberta: Chapter

2. Guidelines For The Evaluation of Groundwater Supply For Unserviced

Residential Subdivision (September 1998) that additional information may be
required with this report, particularly chemical and bacteriological analysis of the well
water to ensure that the water qua!ity meets drinking water quality guidelines

If you have any questions or comments regarding the conclusions drawn in this
groundwater supply evaluation, contact the undersigned at your convenience.

Respectfully yours,
Groundwater Exploration & Research Ltd.

B ( M M/g PERMIT TO PRACTICE

Groundwater Exploration & Research Lid,
. . ) N

Bob Nowak: Ph.D., P.Geol. Signatro v B fl

Groundwater Geologist Date L0 /03 '

PERMIT NUMBER: P 2471

The Association of Professional Engineera,

Geclogisis and Geaphysiciats of Albarta
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Pump Test Data
NE-13-20-01-W5M

Project: 678921 Alta Ltd [Read]; #5611

Date: March 1 - 3, 2005

Non-Pumping Water Level: 23.32 meters, below top of casing

Pump Test Rate: 52.36 m*/day (8 Cgpm)

Test Duration: 1440 + 1440 minutes

Elapsed Time Drawdown (m) Elapsed Time | Residual Drawdown

t (min) tt' (min) : (m)
10 4.78 145 9.20
20 5.85 73 6.26 -
30 6.44 49 4.97
40 6.78 37 4.40
50 7.08 29.8 4.06
60 7.27 25 3.83
70 7.47 21.5 3.65
80 7.69 19 3.52
90 7.79 17 3.43
100 7.86 15.4 3.32
110 8.00 14 3.22
120 8.10 13 3.14
150 8.38 10.6 2.94
180 8.56 9 2.79
210 8.70 7.8 2.67
240 8.87 7 2.57
270 8.94 6.3 2.48
300 9.10 5.8 2.40
330 0.24 53 2.33
360 9.29 5 2.26
420 9.51 4.4 2.14
480 9.66 4 2.03
540 0.81 . 3.6 1.94
600 90.94 3.4 1.85
660 10.16 3.1 1.77
720 10.22 3 1.70
780 10.30 2.84 1.64
840 10.47 2.71 1.57
900 10.63 2.6 1.52
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Drawdown and Residual Drawdown (meters)

10

12

14

16

Aaron Drilling
Read well, Phase 2;: NE-13-20-01-W5M

d = drawd
r = residu

wn-

drawdown

Log of t and t/t' (minutes)

IR R

10000

Groundwater

Exploration & Research



Pump Test Data (continued)
well #5611: NE-13-20-01-W5M

Elapsed Time Drawdown (m) Elapsed Time Residual
t (min) tt' (min) Drawdown {m)
960 10.69 2.5 1.46
1020 10.82 241 1.41
1080 10.89 2.33 1.36
1140 11.03 2.26 1.32
1200 11.14 2.2 1.28
1260 11.24 2.14 1.24
1320 11.32 2.09 1.20
1380 11.42 2.04 1.17
1440 11.53 2 1.14
Groundwater
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ALBERTA ENVIRONMENTAL PROTECTION

COMPUTER GENERATED WATER WELL DRILLER'S REPORTFORM WELL LD, 339487
THIS DATA MAY NOT BE FULLY CHEGKED; THE PROVINCE PROVINCE DISCLAIMS ALL RESPONSIBHITY FOR A Page 1 of 1
CONTRACTOR: WELL OWNER: WELL LOCATION: G
NAME: AARCN/INTERPROVINCIAL WATEAWELL NAME: 678021 ALTA LYD#661 %0 TP | RGE | W MER
DRILLING
ADURESS:  SIE1# A H ¥ OKOTOKS NE | 13 020 O1 W5
ADCRESS: Bux2e, S 9, AA1 £.0, Box 16
owimon, Alters . TOL-GKO m%vmﬁnmmmmn FIELD
LICENCE NO.:  OBDZ JOURNEYMAN O VASSY6 | PosTaL Cove: 715 1A7
- LoT: BLOCK: PLAN:
FORMATION LOG DESCRIPTION: | ot ING METHOD:  HOTARY wert Evev: Foot Howobiain: SUNEVAR)
Sroungte: OF WORIC  NEWWELL TESTOATE March 1, 1905 STaey e 15:00
g | oo FLOWING WELL: RATE: Elapsed to Weater Dopth t Water
. i GASPRESENT:  No OLPRESENT:  No Tl qu Pumping] Level During Recavery
1 DATE OF SBANOONMENT: {Fee)
a5 Brown Sandstons MATERIAL LISED: 10:00 8215 106.69
TR T PROPOSED USE: DOMESTIC 100:00 102.20 87.55
s [Bemm
e WELL COMPLETION DATA: | 200:00 ool 8428
o |Gy Sl 700,00 100,95 0212
pos Sendstone welLFnsH; | CASING/PERFORATED LINER 144500 11432 8075
TOTALHOLEDEPTH; 235  Feat —
0 Gy Shae
11z | Sendslang CASING TYPE: STEEL
vy |Gy Share SZEOD: 662 lwen WAL THIGKNESS: 0.788 tneh
e At:
vy |Gy Sancieione amm:cm 39 Fom
Waler Bowing Sandstone | PERFORATED CASRGAINER:
228 8 Tvee:  PLASTIC
295 SIZEQD: 500 ikn - ineh
WALL THICKNESS: (L2789  inch
TOPAT: 15 Foel BOTTOMAT: 235 Fest
FERFGHAVED FROM: 775 Feut TO: 235 Fam
Fort TO; Faat
Femt TO: Fee
SI7E OF PERFORATIONS: O0.188 men X 6.000 nch
HOW PERFORATED: SAW
SEALTYPE: DRIVEN
INTERVAL TOP: 37 FerTO: 39 Fom
GEOPHYSIGAL LOG TAKEN:
RETANNED ONFILE:
SCREEN:
MATERIAL:
BIZE 1D (CLEARY: neh  BLOT SIZE: ineh
INTERVAL TOP: Faw TO: Fost
‘ Feet TO: Foat
INGTALLATION METHOD:
TOP FITTNGS: WATER REMOVAL RATE DURING TEST: B GaltMin
BOTTOM FITTINGS: TEST DURATION: 0 Mines
PACKTYPE: TESTING METHOLD: P
Pt - SRR, 20, o2
Sz ) NON-PUMPING{STATIC) WATER s 76.5 ¢EEY
TOTAL DRAWDOWN: 32 Fent
PITLESS ADAPTER TYPE NG ATE: 6. GamMin
DAOP PIPE TYPE: LENGTH: Foat aemmommmenz 230 Feet
fnch | TYPE OF PUMP
_ADDITIONAL PUME INFORMATION: MODEL:
DATE WORKSTARTED:  February 26, 1905 d?':ms Famp tesd '“:'\ toreol Py d“"‘“ logyef”
QATE WORK COMPLETED: Februgty 28, 1905 8 20 repor hj Crovhdaveter #x .
ADDITEONAL TEST AND/OR PUMP DATA: Tds uus “FRew L. 5 HAARD O
CHEMISTRIES MELD: DOCUMENTS HELD: T
WELL OWNER'S ANTICIPATED WATER RECLIREMENTS PER DAY: 500 Gatlons

DATE FORM PRINTED: March 4, 2005

10:24:48 DATE DATA KEYED: March 4, 2005

GICS pe



AARON DRILLING

Test name:

Test started on:

Channel number [2]
Measurement type:

Channel name:
Sensor Range:

Specific gravity:

‘Mode:

LUser-defined reference:

Referenced on:

Pressure head at reference:
Pump test fiow rate

Time

e v

Pump started

Date

3/1/05 13:42:0
01/03/2005 1352
01/03/2005 14.02
01/03/2005 14:12
01/03/2005 14:22
01/03/2005 14:32
01/03/2005 14:.42
01/03/2005 14:52
01/03/2005 15:02
01/03/2005 15:12
01/03/2005 15:22
01/03/2005 15:32
01/03/2005 15:42
01/03/2005 15:52
01/03/2005 16:02
01/03/2005 16:12
01/03/2005 16:22
01/03/2005 16:32
01/03/2005 16:42
01/03/2005 16:52
01/03/2005 17:02
01/03/2005 17:12
01/03/2005 17.22
01/03/2005 17:32
01/03/2005 17:.42
01/03/2005 17:52
01/03/2005 18:02
01/03/2005 18:12
01/03/2005 18:22

5611

HHHEERRE  13:42:00

Presstre
OnBoand Pressur
100 PSL.
1
TOC
76.5 Feet H20 N.P.W.L
test start
143.779 Feet H20
8 igpm
Chan[1] Chan[Z}
ET (min) Celsius  Feet H20
0 8.01 76.5
10 7.05 92.176
20 6.88 95,682
30 6.81 07.638
40 6.77 98.727
50 6.84 99.733
60 6.82 100.36
70 742 101.006
80 8.09 101.707
90 7.67 102.044
100 6.86 102.293
110 6.76 102727
120 6.75 103.064
130 6.75 103.29
140 6.75 103543
150 6.74 103.996
160 6.74 103.945
170 6.74 104.36
180 6.74 104.586
190 6.75 104.521
200 6.75 104.987
_210 6.74 105.02
220 6.74 105.209
230 6.74 105.384
240 6.74 105.596
250 6.73 105.753
260 6.74 105.804
270 6.74 105836
280 . 874 105.979
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01/03/2005 18:32
01/03/2005 18:42
01/03/2005 18:52
01/03/2005 19:02
01/03/2005 19:12
01/03/2005 19:22
01/03/2005 19:32
01/03/2005 19:42
01/03/2005 19:52
01/03/2005 20:02
01/03/2005 20:12
01/03/2005 20:22
01/03/2005 20:32
01/03/2005 20:42
01/03/2005 20:52
01/03/2005 21:02
01/03/2005 21:12
01/03/2005 21:22
01/03/2005 21:32
01/03/2005 21:42
01/03/2005 2152
01/03/2005 22:02
01/03/2005 22:12
01/03/2005 22:22
01/03/2005 22:32
01/03/2005 22:42
01/03/2005 22:52
01/03/2005 23:02
01/03/2005 23:12
01/03/2005 23:22
01/03/2005 23:32
01/03/2005 23:42
01/03/2005 23:52
02/03/2005 0.02
02/03/2005 0:12
02/03/2005 0.22
02/03/2005 0:32
02/03/2005 0:42
02/03/2005 0:52
02/03/2005 1:02
02/03/2005 1:12
02/03/2005 1.22
02/03/2005 1:32
02/03/2005 1:42
02/03/2005 1:52
02/03/2005 2:02
02/03/2005 2:12
02/03/2005 2:22

290 6.74 106.219
_300 6.74  108.348
310 6.74 106.602
320 6.73 106.524
330 6.74 _ 106.81
340 6.74 106.731
350 6.74  106.86
360 673 108,971
370 6.74 107.225
380 6.73 107.354
390 6.73 107.257
400 6.74 107.626
410 674 10758
420 6.74 __107.691
430 673 107.963
440 6.74 107.949
450 6.73 108.009
460 6.73 108.092
470 6.74 108.189
480 6.73 _ 108.189
490 6.73  108.221
500 6.73 108.507
510 6.73 108.507
520 6.73 108.475
530 6.73 108.572
540 6.73 108,683
550 6.72 108.637
560 673 108.923
570 673  108.89
580 673 108.909
500 6.73 109.162
600 6.73__ 109.116
610 6.74  109.421
620 6.73 109.278
630 673  109.37
640 6.73 100.532
650 6.73 109.564
660 673 109818
670 6.73 109.707
680 6.73 109.836
690 6.73 109.771
700 6.73  109.85
710 673 110.14
720 673 _ 110.03
730 6.73  110.09
740 673 110.205
750 6.73 110.413
760 110.394
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02/03/2005 2:32
02/03/2005 2:42
02/03/2005 2:52
02/03/2006 3.02
02/03/2005 3:12
02/03/2005 3:22
02/03/2005 3:32
02/03/2005 3:42
02/03/2005 3.52
02/03/2005 4:02
02/03/2005 4:12
02/03/2005 4.22
02/03/2005 4:32
02/03/2005 4:42
02/03/2005 4:52
02/03/2005 5:02
02/03/2005 5:12
02/03/2005 5:22
02/03/2005 5:32
02/03/2005 5:42
02/03/2005 5.52
02/03/2005 6.02
02/03/2005 6:12
02/03/2005 6:22
02/03/2005 6:32
02/03/2005 6:42
02/03/2005 6:52
02/03/2005 7.02
02/03/2005 7:12
02/03/2005 7:22
02/03/2006 7:32
02/03/2005 7:42
02/03/2005 7:52
02/03/2005 8:02
02/03/2005 8:12
02/03/2005 8:22
02/03/2005 8:32
02/03/2005 8:42
02/03/2005 8:52
02/03/2005 9:02
02/03/2005 9:12
02/03/2005 9:22
02/03/2005 9:32
02/03/2005 9:42
02/03/2005 9:52
02/03/2005 10:02
02/03/2005 10:12
02/03/2005 10:22

770 6.73 110.316
780 6.73 _ 110.283
790 6.73 110.445
800 6.73 110.685
810 6.73 110.762
820 6.73 110653
830 6.73 110.796
840 6.73 110,846
850 6.73 110.828
860 6.73 111.054
870 6.73 111.022
880 6.73 111.132
890 673 111.132
900 6.73__111.358
910 6.73 111.211
920 6.73  111.197
930 6.73 111.405
940 6.73 111.483
950 6.73 111.358
980 6.73 _ 111.548
970 6.73 111.483
980 8.73 111.691
990 6.73 111.534
1000 6.73 111.677
1010 8.73 111.949
1020 6.73  111.995
1030 6.73 114.806
1040 673  111.93
1050 6.73 112.286
1060 6.73 112124
1070 673 11211
1080 6.73 _112.221
1090 6.73 112.396
1100 6.73 112.526
1110 873  112.41
1120 673 112,655
1130 6.73 112.443
1140 6.73_ 112,682
1150 673 112.862
1160 6.73 112.812
1170 6.73 112.733
1180 6.73 112.779
1190 6.73 113.135
1200 6.73__ 113.051
1210 6.73 113.195
1220 6.73 113.195
1230 673 113.135
1240 6.73 113.342
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Pump stopped

02/03/2005 10:32
02/03/2005 10:42
02/03/2005 10.52
02/03/2005 11:02
02/03/2005 11:12
02/03/2005 11:22
02/03/2005 11:32
02/03/2005 11:42
02/03/2005 11:52
02/03/2005 12:02

- 02/03/2005 12:12

02/03/2005 12:22
02/03/2005 12:32
02/03/2005 12:42
02/03/2005 12:52
02/03/2005 13:02
02/03/2005 13:12
02/03/2005 13:22
02/03/2005 12:32
02/03/2005 13:42
3/2/05 13:52:0
3/2/05 14:02:0C
02/03/2005 14:12
02/03/2005 14:22
02/03/2005 14:32
02/03/2005 14:42
02/03/2005 14.52
02/03/2005 15:02
02/03/2005 15:12
02/03/2005 15:22
02/03/2006 15:32
02/03/2005 15:42
02/03/2005 15:52
02/03/2005 16:02
02/03/2005 16:12
02/03/2005 16:22
02/03/2005 16:32
02/03/2005 16:42
02/03/2005 16:52
02/03/2005 17:02
02/03/2005 17:12
02/03/2005 17:22
02/03/2005 17:32
02/03/2005 17:42
02/03/2005 17:52
02/03/2005 18:02
02/03/2005 18:12
02/03/2005 18:22

1250 6.73 113.278
1260 6.73  113.356
1270 6.73 113.453
1280 6.73 113.374
1290 6.73 113.388
1300 6.73 113.467
1310 675 11355
1320 6.73__ 113.628
1330 5.73 113.582
1340 673 11355
1350 6.73 113.951
1360 6.73 113.822
1370 6.73 113.822
1380 6.73__ 113.965
1390 6.73  114.03
1400 6.73 113.887
1410 6.73 114.076
1420 6.73 114.159
1430 6.73 114.062
1440 6.73  114.316
1450 6.74  106.68
1460 706  97.043
1470 6.87 92.804
1480 6.84  90.931
1490 6.83  80.823
1500 6.82  89.058
1510 6.82  88.481
1520 6.82  88.033
1530 6.82 87.743
1540 6.81  87.392
1550 6.81  87.055
1560 6.81 _ 86.797
1570 6.81  86.557
1580 6.81  86.349
1580 6.81 __ 86.156
1600 6.8 8598
1610 6.8 85824
1620 6.8 85.662
1630 6.8 85519
1640 68  85.39
1650 6.79 85261
1660 6.8 8545
1670 68  85.021
1680 6.8 _ 84.924
1690 6.8  84.827
1700 6.8 84.735
1710 6.8 84.638
1720 6.8  84.541
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02/03/2006 18:32
02/03/2005 18:42
02/03/2005 18:52
02/03/2005 19:02
02/03/2005 19:12
02/03/2005 19:22
02/03/2005 19:32
02/03/2005 19:42
02/03/2005 19:52
02/03/2005 20:02
02/03/2005 20:12
02/03/2005 20:22
02/03/2005 20:32
02/03/2005 20:42
02/03/2005 20:52
02/03/2005 21.02
02/03/2005 21:12
02/03/2005 21:22
02/03/2005 21:32
02/03/2005 21:42
02/03/2005 21:52
02/03/2005 22:02
02/03/2005 22:12
02/03/2005 22:22
02/03/2005 22:32
02/03/2005 22:42
02/03/2005 22:52
02/03/2005 23:02
02/03/2005 23:12
02/03/2005 2322
02/03/2005 23:32
02/03/2005 23:42
02/03/2005 23:52
03/03/2005 0:02
03/03/2005 0:12
03/03/2005 0:22
03/03/2005 0:32
03/03/2005 0:42
03/03/2005 0:52
03/03/2005 1:02
03/03/2005 1:12
03/03/2005 1:22
03/03/2005 1:32
03/03/2006 1:42
03/03/2005 1:52
03/03/2005 2:02
03/03/2005 2:12
03/03/2005 2:22

1730 6.81 84.444
1740 6.81 84.366
1750 6.8  84.283
1760 6.8 84.204
1770 68 84.126
1780 6.81 84.061
1780 6.81 83.978
1800 68 83918
1810 6.8 83.835
1820 6.8 83.7TM
1830 6.8  83.706
1840 6.8 83.646
1850 6.81 §3.581
1860 6.79  83.917
1870 6.8 83452
1880 6.81 83.388
1880 6.81 83.342
1900 6.81 83.291
1910 6.81 §3.226
1920 6.81 83.162
1930 6.81 83.116
1940 6.81 83.069
1950 6.81 83.019
1960 6.81 82,973
1970 6.81 82.908
1980 6.81 82.876
1680 68 82.811
2000 6.81 82.779
2010 6.81 82.7
2020 68 82668
2030 6.79 82617
2040 6.79 82571
2050 6.79  82.525
2060 6.8  82.493
2070 6.8 82442
2080 68 82366
2090 6.8 82364
2100 68 82313
2110 68 8223
2120 6.8 82234
2130 6.81 82.188
2140 68 82.156
2150 6.81 82.124
2160 6.8 82073
2170 6.81 82.041
2180 6.81 81.994
2180 6.81 81.962
2200 6.8 81.93
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03/03/2005 2:32
03/03/2005 2:42
03/03/2005 2:52
03/03/2005 3:02
03/03/2005 3:12
03/03/2005 3:22
03/03/2005 3:32
03/03/2005 3:42
03/03/2005 3:52
03/03/2005 4.02
03/03/2005 4:12
03/03/2005 4:22
03/03/2005 4:32
03/03/2005 4:42
03/03/2005 4:52
03/03/2005 5.02
03/03/2005 5:12
03/03/2005 5.22
03/03/2005 5:32
03/03/2005 5:42
(13/03/2005 5:52
03/03/2005 6:02
03/03/2005 6:12
03/03/2005 6:22
03/03/2005 6:32
03/03/2005 6:42
03/03/2005 6:52
03/03/2005 7:02
03/03/20056 7:12
03/03/2005 7:22
03/03/2005 7:32
03/03/2005 7:42
03/03/2005 7:52
03/03/2005 8:02
03/03/2005 8:12
03/03/2005 8:22
03/03/2005 8:32
03/03/2005 8:42
03/03/2005 8:52
03/03/2005 9:02
03/03/2005 9:12
03/03/2005 9:22
03/03/2005 9:32
03/03/2005 9:42
03/03/2005 9:52
03/03/2005 10:02
03/03/2005 10:12
03/03/2005 10:22

2210 651 81.808
2220 6.5  81.865
2230 68  81.819
2240 681  81.787
2250 681 81755
2260 6.81 81.722
2270 679  81.69
2280 6.8 81.658
2290 6.79  81.625
2300 679  81.503
2310 6.81  81.579
2320 6.81  81.547
2330 6.81  81.496
2340 6.81 81482
2350 6.81  81.45
2360 6.81 81.418
2370 6.81  81.386
2380 6.81  81.353
2390 6.81  81.321
2400 6.81  81.289
2410 681  81.256
2420 6.81 81.243
2430 681  81.21
2440 6.81 81178
2450 679  81.146
2460 679 81.132
2470 679  81.009
2480 678  81.081
2490 6.79  81.049
2500 6.81 81.016
2510 6.81  81.003
2520 6.81 8097
2530 681  80.938
2540 681  80.92
2550 6.81  80.887
2560 6.81  80.873
2570 6.81  80.841
2580 6.81 _ 80.827
2590 6.81  80.809
2600 681  80.777
2610 681 80.763
2620 6.81  80.744
2630 681 80712
2640 6.81 _ 80.698
2650 6.81  80.666
2660 6.81  80.666
2670 6.81  80.634
2680 6.81  80.601
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03/03/2005 10:32
03/03/2005 10:42
03/03/2005 10:52
03/03/2005 11:02
03/03/2005 11:12
03/03/2005 11:22
03/03/2005 11:32
03/03/2005 11:42
03/03/2005 11:52
03/03/2005 12:02
03/03/2005 12:12
03/03/2005 12:22
03/03/2005 12:32
03/03/2005 12:42
03/03/2005 12:52
03/03/2006 13.02
03/03/2005 13:12
03/03/2005 13:22
03/03/2005 13:32
03/03/2005 13:42

2690 6.81  80.569
2700 6.81 80569
2710 6.81  80.537
2720 6.81  80.523
2730 681  80.504
2740 6.81  80.491
2750 681  80.472
2760 6.81 8044
2770 6.81  80.426
2780 6.81  80.407
2790 6.81  80.394
2800 6.81  80.375
2810 6.81  80.343
2820 6.81 80329
2830 6.81  80.311
2840 . 681  80.297
2850 6.81  80.263
2880 681  80.264
2870 6.81  80.251
2880 6.81 80251
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ALMOR TESTING SERVICES LTD.

7505 - 40 ST. S.E., CALGARY, ALBERTA T2C 2HM5 TELEPHONE {403) 236-888B0

2000 01 24 00-088-01-5

Reid Land Development

c/o:  Challenger Surveys and Services Ltd.
300, 6940 Fisher Rd SE
Calgary, Alberta T2H OW3

Attention: Mr. Marcello Battilana
Gentlemen:

Re: Shailow Subsurface Conditions i
NE %, Sec 13, Twp 20, Rge 1, WBM

Almor Testing Services Ltd. was retained to evaluate the percolation rate of the shallow
subsurface soils and groundwater conditions, in accordance with the MD of Foothilis and
Alberta Environmental Protection guidelines, at the above referenced project. No consideration
has been given to specific foundation subsoil conditions, within the building envelopes. The
proposed subdivision to be subdivided, is identified by the attached Site Plan.

The field investigation for the water table and percolation rate testing was performed on
December 20 and 21, 1999. The percolation test holes and groundwater monitoring test
holes, located by our personnel, were advanced by a mobile auger drill. Frost was not present
in the test holes. ,

1.0 SOIL CONDITIONS

The soil conditions at the septic tile field locations {excluding the surficial topsoil and lesser
"browns" horizon), consist predominately of light olive silt, with some sand and a trace of clay.
The soils are in a damp condition and were of a stiff to very stiff consistency. Natural
moisture contents ranged from 3.89% to 13.7% at the 0.9m depth. Soil saturation tests
performed on the shallow subsoils yielded a range from 41.1% to 54.1%.

2.0 SEPTIC FIELD - PERCOLATION RATE TESTS

The percolation test holes were advanced at alternate septic field locations throughout the site,
to a depth of approximately 0.9m below the depth of native topsoil and the "browns" horizon.
l.oose materials from the bottom and sides of the test holes were cleaned, prior to filling with
water for a minimum depth of 0.45m (18 inches). The water was allowed to soak for a
minimum 12 to 24 hour period. The holes were recharged with water and the percolation
rates were observed and recorded on December 21, 1999, The results are presented in the
attached Table 1.

2
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3.0 GROUNDWATER CONDITIONS

Free water or saturated soil conditions were not observed, during test hole drilling. Hand-
slotted, 30mm PVC standpipe were installed in each test hole, for review of near surface
water table. The standpipe were installed to depths ranging from 1.4m to 3.1m below the
existing ground surface. Wetted bentonite granules were placed from the ground surface to
a depth of 0.3m, to limit surface water infiltration. The standpipes were monitored one week
subseguent to instaliation and groundwater was not present, as noted in Table 2,

TABLE 2
GROUNDWATER CONDITIONS

-—-—- Depth Below Existing Ground Surface (m) ——--e-

Test Hole Depth of At Completion
No. Standpipe Dec 20/99 Jan 3/00
1 2.5b* dry dry
2 3.00* dry dry
3 3.05 dry dry
4 1.40% dry dry
5 3.10 dry dry
6 3.00 dry dry
7 2.60% dry dry

* Auger Refusal

Typically, highest groundwater conditions are experienced during the months of June to
August, as they are periods of groundwater table recharge. It is apparent, where bedrock is
not present, that the near surface water table will be below a vertical distance of 1.5m from
the weeping lateral trench bottom, as specified by Alberta Environmental Protection guidelines
for location of disposal fields in this time period. However, bedrock is also a consideration in
Lot 4. The field should be raised 1.0m.

w3



4.0 CLOSING

In review, the percolation rates were recorded to be between 2.0 min/cm and 23.6 min/em,
with the exception of Percolation Hole #4B. The shallow groundwater table is below a
minimum 1.5m distance from the weeping lateral trench bottom (2.4m below grade) except
for bedrock in Lot 4. We recommend that these field locations, except for Lot 4, are suitable
for standard disposal field tile systems. However, Lot 4 requires a raised septic field of 1.0m
to be suitable in the field and/or sideslopes.

We trust this meets with your present requirements.

Respectfully submitted,

ALMOR TESTING SERVICES LTD.

J.B. Montgomery, P.Eng.
SD:ms:A99344

Attachments

PERMIT TO PRAGTICE
ALMOR TESTING 8 :ﬁ‘;ﬂ@ﬁu L.

Signature ” r*/f' Tl

FE-'&%&ET Dn:;:{ :n: p n..m 3
The Aeandintion of mensci na! Ergin*:;s's,
Goologists ond Ceort .:s"* of Ahonta




TABLE 1
PERCOLATION TEST RESULTS

Percolation Hole #1A

Location: Refer to Site Plan
Soil Type: SILT, some sand, trace clay
Time of Reading min/em

20 min. 3.0
40 min, 2.9
Hour 1 3.2
80 min. 3.0
100 min. 2.9

Percolation Hole #1B

Location: Refer to Site Plan
Soil Type: Sitty fine SAND
Time of Reading min./cm
20 min, 2.3
40 min. 2.2
Hour 1 2.5
80 min. 2.3
100 min. 2.4
Hour 2 2.4

Percolation Hole #2A

Location: Refer to Site Plan
Soit Type: Silty SAND, trace clay, trace gravel
Time of Reading min./cm
20 min. 5.2
40 min. 4.5
Hour 1 5.1
80 min. 4.6
100 min, 5.4

Hour 2 4.6



TABLE 1
PERCOLATION TEST RESULTS

Percolation Hole #2B

Location: Refer to Site Plan
Soil Type: SILT, some sand, trace clay
Time of Reading min./cm
20 min. 8.7
40 min, 6.4
Hour 1 5.1
80 min, 4.4
100 min. 5.4
Hour 2 4.0

Percolation Hole #3A

Location: Refer to Site Plan
Soit Type: Sandy SILT, trace gravel
Time of Reading min./cnﬁ
20 min. 5.2
40 min, 8.4
Hour 1 5.0
80 min. 5.2
100 min. 5.7
Hour 2 5.6

Percolation Hole #38

Location: Refer to Site Plan
Soil Type: Sandy SILT, trace gravel
Time of Reading min./cm
20 min. 3.4
40 min. 3.4
Hour 1 3.7
80 min. 3.4
100 min. 5.0

Hour 2 4.4



TABLE 1
PERCOLATION TEST RESULTS

Percolation Hole #4A

Location: Refer to Site Plan
Soil Type: Fine sandy SILT, trace gravel
Time of Reading min./em
20 min. 3.5
40 min. 3.3
Hour 1 - 3.3
80 min. 4.0
100 min. 3.4
Hour 2 3.1

Percolation Hole #4B

Location: Refer to Site Plan
Soil Type: Sitty fine SAND, trace gravel
Time of Reading min.fcm
20 min, 1.8
40 min. 1.8
Hour 1 1.9
80 min. 1.8
100 min. 1.8
Hour 2 1.9
Percolation Hole #5A
Location: Refer to Site Plan
Soil Type: SILT, some sand to sandy, trace gravel
Time of Reading min./cm
20 min. 4.9
40 min. 6.6
Hour 1 6.0
80 min. 5.7
100 min. 6.2

Hour 2 6.4



TABLE 1
PERCOLATION TEST RESULTS

Percolation Hole #5B

Location: Refer to Site Plan
Soil Type: SILT, some sand, trace clay, trace gravel
Time of Reading ' min./cm
20 min, 7.9
40 min, 8.5
Hour 1 8.3
80 min. 8.0
100 min. 8.3
Hour 2 8.0

Percolation Hole #6A

Location: Refer to Site Plan
Soil Type: SILT, some fine sand to sandy, some gravel
Time of Reading min./ecm
20 min. 5.0
40 min. 5.4
Hour 1 b.0
80 min. 5.3
100 min. 5.4

Percolation Hole #6B

Location: Refer to Site Plan
Soil Type: SILT, some fine sand to sandy, trace to some gravel
Time of Reading min./em
20 min, 4.4
40 min. 4.8
Hour 1 4.7
80 min. 4.9
100 min, 5.0

Hour 2 4.9



TABLE 1

PERCOLATION TEST RESULTS

Percolation Hole #7A
Location: Refer to Site Plan

Soil Type: Fine sandy SILT, trace clay, trace gravel

Time of Reading

20 min.
40 min.
Hour 1

80 min.
100 min.

Percolation Hole #7B
Location: Refer to Site Plan

Soil Type: ST, some fine sand, trace clay, trace gravel

Time of Reading

20 min.
40 min.
Hour i
80 min.
100 min.
Hour 2

min./cm

min./cm

3.3
3.1
3.2
3.3
3.2
3.2
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“““ ALMOR TESTING SERVICES LTD.

7505 - 40 STREET S.E., CALGARY, AB T2C 2HMS PHONE (403) 236-8880 + FAX (403) 236-1707

2005 03 02 558-011-01-5

IBl Group
400, 1187 Kensington Cres NW
Calgary, Alberta T2N 1X7

Attention: Brandy Clements

Re: Shallow Subsurface Conditions
Sundance Trail Subdivision - Phase 2
NE %, Sec 13-20-01-W5M

Almor Testing Services Ltd. was retained to complete a Site Investigation, in accordance with MD
of Foothills and Alberta Environmental Protection “Interim Guidelines for the Evaluation of Water
Table Conditions and Soil Percolation Rates for Unserviced Residential Subdivision”, at the above
referenced project. No consideration has been given to specific foundation subsoil conditions,
within the building envelopes. The lot proposed to be subdivided is identified on the attached Site
Plan. There was no free surface water at the time of the investigation and overall surface drainage
is directed to the southeast.

The field investigation and percolation rate testing was performed on January 31, 2005. The
percolation test holes and groundwater monitoring test hole locations were advanced by an auger
drill. The percolation holes were advanced within alternate proposed septic tile field locations, on-
site.

1.0  SOiL CONDITIONS

The soil conditions within the proposed septic tile field locations tested (excluding the surficial
topsoil and lesser "browns” horizon), consisted mainly of an olive silt/sand, with some gravel. The
soils were in a dry to damp condition. Natural moisture contents ranged from 3.9% to 7.4%.

2.0  SEPTIC FIELD - PERCOLATION RATE TESTS

Atotal of six {6} percolation test holes were augered, within alternate proposed septic field focations
within the lot, to a depth of approximately 0.9m below the depth of native topsoil and "browns"
horizon. Loose materials from the bottom and sides of the test holes were cleaned, prior to placing
bottom gravel and filling with water for a minimum depth of 0.45m (18 inches). The water was
allowed to soak for @ minimum 15 to 30 hour period. The holes were recharged with water,
maintained for four hours and the percolation rates were observed and recorded on February
1, 2005. The results are presented in the attached Table 1.

A2
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3.0 GROUNDWATER CONDITIONS

Free water or saturated soil conditions were not observed in the test holes, during drilling. Hand-
slotted, 30mm PVC standpipe were instalied, for review of the near surface water table. The
standpipe were installed to depths ranging from 2.75m to 3.40m below the existing ground surface.
Wetted bentonite granules were placed around the pipe from the ground surface io a depth of
0.3m, to limit surface water infiltration. The standpipe were monitored one week subsequent to
installation and the results are presented in Table 2.

TABLE 2
GROUNDWATER CONDITIONS

------ Depth Below Existing Ground Surface (m) ------

Test Hole Depth of At Completion
No. Standpipe Jan 31/05 Feb 7/05
1 3.40 dry dry
2 2.80 dry dry
3 2.75 dry dry

Typically, highest groundwater conditions are experienced during the months of June to August,
as they are periods of groundwater table recharge and therefore seasonal fluctuation is then taken
into consideration. ltis apparent that the near surface water table will be below a vertical distance
of 1.5m from the weeping lateral trench bottom, as specified by Alberta Environmental Protection
guidelines for location of disposal fields, in this time period.

3.0 CLOSING

In review, the percolation rates recorded are between the specified limits of 2 min/cm and 23.6
min/cm and the shallow groundwater table is below a minimum 1.5m distance from the weeping
lateral trench bottom (2.4m below grade). Therefore, we recommend the test locations are
suitable for standard sewage disposal field tile systems.

We trust this meets with your present requirements.

Respectfully submitted,
ALMOR.TESTING SERVICES LTD.

* APEGGA Permit to Practice #P2280

J.B. Mo“i’s{gbméry Pféng.
JBM:ms:A01301

Attachments



TABLE 1

PERCOLATION TEST RESULTS

Percolation Hole #1A
Location: Refer to Site Plan
Soil Type: Sandy SILT, some grave! to gravelly
Time of Reading
20 min.
40 min.
Hour 1
80 min.
100 min.
Hour 2
Average
Percolation Hole #1B
Location: Refer to Site Plan
Soii Type:  Silty SAND, some gravel to gravelly
Time of Reading
20 min.
40 min.
Hour 1
80 min.
100 min.
Hour 2
Average
Percolation Hole #2A
Location: Refer to Site Plan
Soil Type:  SILT, some sand, trace gravel
Time of Reading
20 min.
40 min.
Hour 14
80 min.
100 min,
Hour 2

Average

minfcm

53
5.6
6.1
5.6
5.6
5.9

56

min/cm

2.9
3.4
3.6
3.8
3.9
4.0

3.6

minfcm

2.5
27
2.7
2.9
2.8
2.9



TABLE 1

PERCOLATION TEST RESULTS

Percolation Hole #2B
l.ocation: Refer to Site Plan
Soil Type: Sandy SILT, some gravel to gravelly
Time of Reading
20 min.
40 min.
Hour 1
80 min.
100 min.
Hour 2
Average
Percolation Hole #3A
Location: Refer to Site Plan
Soil Type:  SILT & SAND, some gravel to gravelly
Time of Reading
20 min.
40 min.
Hour 1
80 min.
100 min.
Hour 2
Average
Percolation Hole #3B
t.ocation: Refer to Site Plan
Soil Type:  SILT, & SAND, some gravel to gravelly
Time of Reading
20 min.
40 min.
Hour 1
80 min.
100 min.
Hour 2

Average

minfem

4.2
4.4
4.4
4.3
4.5
4.4

[T n T —

4.4
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NE % 13-20-01-05

Traffic and Access Assessment- Highway 7 (1) July 10, 2001

1.0 INTRODUCTION

1.1 SITE LOCATION

IBI Group has been retained to prepare a traffic and access
assessment for an Area Structure Plan (ASP) application
for lands described as the NE % 13-20-01-05.

The purpose of this report is to evaluate access to the ASP
lands from Highway 7 with respect to:

1. location of an access road relative to sight distance
criteria; and

2. design of the access road intersection at Highway
7.

The subject lands are located within the Municipal District
of Foothills adjacent to the south boundary of the
Highway 7 right-of-way, approximately 2.0 kilometres
(1.25 mi) west of the Highway 7/ Highway Z2A
intersection, south of the Town of Okotoks.

The location of the ASP lands is shown in Exhibit 1.1

Photographic images of Highway 7 in the vicinity of the
ASP lands are shown in Exhibits 1.2 and 1.3. '

IBI

GROUP



NE % 13-20-01-05

Traffic and Access Assessment- Highway 7 - (2} July 10, 2001

2.0 TRAFFIC
VOLUMES

2.1 NON-SITE
TRAFFIC

2.2 SITE-GENERATED
TRAFFIC

Analysis of the intersection design is performed per the
intent and procedures contained in Chapter D of ‘the
Alberta Infrastructure Highway Geometric Design Guide
(1999). The methodology is intended to determine the
most appropriate type of at-grade intersection for the
given location, and is traffic volume warrant-based.

‘Average Annual Daily Traffic (AADT) volumes are

employed in the warrant/ design process.

A Traffic Volume History report has been obtained for the
point on Highway 7, 0.8 km west of the Highway 2ZA
intersection from Alberta Infrastructure, Traffic volumes
at this location are deemed representative of non-
development (background) traffic volumes adjacent to the
ASP area.

Based on 5 years of historical traffic growth data on
Highway 7, a 4% per annum growth rate has been
determined for purposes of future ftraffic growth
projections. The historical rate is applied in a linear, non-
compounded fashion to a 15 year design horizon, or
“design year”. Incremental growth horizons of 5 years and
10 years have also been evaluated.

Table 2.1 summarizes the traffic growth calculations for
Highway 7, including the 30™ highest hour DHV (Design
Hour Volume) and directional split calculations for non-
site traffic components.

The proposed ASP contains 20 residential lots, split into
two development phases. '

A trip generation rate of 10 trip ends/ household/ day has
been applied, with 1.0 trip end/ household/ hour applied in
the peak hour of analysis. Table 2.2 summarizes the daily
(24-hour) ftrip generation calculations, and Table 2.3
summarizes trip generation calculations, and directional
calculations, for the PM peak hour period to build-out of
the subdivision.

IBI
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NE ¥4 13-20-01-05
Traffic and Access Assessment- Highway 7 (3) July 10, 2001

Traffic distribution for the ASP lands is determined to be
90% to / from the east (Calgary, Okotoks, High River) and
10% to / from the west.

Table 2.1
Traffic Growth Projections - Highway 7 West of 2A

Volume: A ' Design Year
Current 1999 5Syear 1{0year 15 year

AADT: : 3370 4179 4853 55827
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NE Y% 13-20-01-05
Traffic and Access Assessment- Highway 7

(4)

July 10, 2001

Table 2.2

Subject Site Traffic Generation: 24-hour Period

Value 24 -Hour | 24 -Hour 24 - Hour Directional Splits
{x) Hour Rate Hour Trips Inbound Qutbound

Phase 1
Residential Lots 12units 10T/ unit 120 50% 50%
Phase 2 ‘
Residential Lots Sunits 10T/ unit - 80 50% 50%
TOTAL 20 200 100 100
Table 2.3

Subject Site Traffic Generation: PM Peak Hour (Design Hour) Period

Value | PM Peak Hour | PM Peak Hour | PM Peak Hour Directional Spits
{x) Trip Rate Trips inbound Outbound
Phase 1
Residential Lots 12 units 1 T/ unit 12 655% 35%
Phase 2
Residential Lots 8 units 1T/ unit 8 55% 35%
TOTAL 20 20 13 7
IBI

GROUP



NE Y 13-20-01-03

Traffic and Access Assessment- Highway 7 3) | July 10, 2001

3.0 INTERSECTION
DESIGN ANALYSIS

3.1 5 YEAR HORIZON

The starting point for the analysis is the traffic volume
warrant chart contained in Chapter D of the Alberta
Infrastructure Highway Geometric Design Guide (Figure
D-7.4). Based on the main and intersecting AADT traffic
volumes, the volume warrant chart suggests that detailed
analysis is required to determine the intersection type.

The detailed intersection design analysis procedures for
the 5 year, 10 year and 15 (design) year horizons are
documented in the following sections. In all cases, full
build-out of the subdivision is assumed to have occurred.

The calculations for the 5 year horizon, per section D.7.5
of the Alberta Infrastructure Highway Geometric Design
Guide follow. Right turn warrant conditions, as per
section D.7.7 of the Alberta Infrastructure Highway
Geometric Design Guide. '

Left Turn Lane Warrant

Design Speed = 110/120/130 km/h
Vi=12 vph

Va=211+12=223 vph

% left turn = 5.4%

Vo =206+ 2 =208 vph

Lookup frbm Figure D-7.6a:

Type I1, no left turn storage required.

Right Turn Lane Warrant

AADT, Main or | AADT, Daily Right Turn
Through = 1800 | Intersecting = 900 | = 360

o X X

NO right turn lanes required.

IBI
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NE ¥ 13-20-01-05

Traffic and Access Assessmient- Highway 7 (6) July 10, 2001

3.2 10 YEAR HORIZON

The calculations for the 10 year horizon, per section D.7.5
of the Alberta Infrastructure Highway Geomelric Design
Guide follow. Right turn warrant conditions, as per
section D.7.7 of the Alberta Infrastructure Highway
Geometric Design Guide.

Left Turn Lane Warrant

Design Speed = 110/120/130 km/h
Vi=12 vph

Va=246+ 12 =258 vph

% left turn = 4.65%

Vo, =240+ 2 =242 vph

Lookup from Figure D-7.6a:

Type H /111, no left turn storage required.

Right Turn Lane Warrant

AADT, Main or | AADT, Daily Right Turn
Through = 1800 Intersecting = 900 | = 360

[ ) X X

NO right turn lanes required.
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NE Y 13-20-01-05

Traffic and Access Assessment- Highway 7 (7) July 10, 2001

3.3 15 YEAR HORIZON
(DESIGN YEAR)

The calculations for the 15 year horizon, per section D.7.5
of the Alberta Infrastructure Highway Geomelric Design
Guide follow. As determined at the outset of the study, the
15 year horizon is assumed to represent the design year for
purposes of this analysis, Right turn warrant conditions, as
per section D.7.7 of the Alberia Infrastructure Highway
Geometric Design Guide.

Left Turn Lane Warrant

Design Speed = 110/120/130 km/h
Vy=12 vph

Vo= 280+ 12 =292 vph

% left turn = 4.10%

Vo=273+2 =275 vph

Lookup from Figure D-7.6a:

Type III, no left turn storage required.

Right Turn Lane Warrant

AADT, Main or | AADT, Daily Right Tum
Through = 1800 Intersecting = 900 | = 360

[ ] X ’ X

NO right turn lanes required.
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NE % 13-20-01-05

Traffic and Access Assessment- Highway 7 {(S) July 10, 2001

4.0 CONCLUSIONS

A ftraffic and access assessment for a residential
subdivision consisting of 20 lots on a portion of NE 4 13-
20-01-05 by area structure plan.

The results of the foregoing analysis support the following
findings:

1. During an interim period of time, for approximately 10
years, a Type II(a) intersection will be required.

2. At the full build-out of the development,
approximately 15 years, a Type IIl(a) intersection will
be required.

Attached are Figures D-7c¢, and D-7f from the Alberta
Infrastructure Highway Geometric Design Guide, which
illustrate the geometric design of Type IH(a) and IIi(a)
intersections, respectively.

Also attached is a drawing of the geometric road design
and profile along Highway 7, which illustrates a preferred
area for road placement in agreement with Alberta
Highway Design Standards.
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