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1.0 INTRODUCTION
1.1 Introduction

Victa Developments Ltd. is exploring the possibility of developing the SE% Sec. 14
Twp. 61 Rge. 6 WAM. The land is located in Bonnyville on the north side of
Highway 28 (50" Avenue) immediately west of 66™ Street. The civic address of the
property is 6801 50™ Avenue. The initial work involved in obtaining the necessary
approvals to begin the development work involves the preparation of an Area
Structure Plan.

An Area Structure Plan (ASP) is a statutory plan adopted by Mayor and Council by
Bylaw. The Plan provides a broad framework or “structure” for future development
within a plan area. An ASP provides general policy direction regarding how an
area will develop over time and offers opinions related to the impact on adjacent
and future development. More importantly, the plan reflects the Municipality’s
goals and objectives in relation to this development and adjacent and future
developments. Issues including land use, transportation and servicing are
addressed in the plan. This ASP also includes all of the available background
information related to the property being considered for development.

Area structure plans are prepared to ensure that all stakeholders involved in the
development of a parcel of land are aware of the considerations associated with
the development. Stakeholders include but may not be limited to the land Owner,
the Town of Bonnyville, adjacent land owners and service providers (power, natural
gas and communications services). Stakeholders have varied and over lapping,
vested interests in land. Consequently, the ASP must provide and categorize all
the information that is available at the time that the plan is prepared. The
information then becomes the basis of comments and opinions related to the
suitability of land in relation to the proposed development.

1.2 Background Information

Background information includes the information that was available at the time that
this report was written. The background information that was gathered for the
preparation of this report included bylaws, guidelines and regulations, previous
reports, and information of record.

Preparation of the report gave due consideration to provincial legislation and
municipal bylaws including the following:

e Province of Alberta, Municipal Government Act (Chapter M-26)

e Town of Bonnyville, Municipal Development Plan (Bylaw 1261-05)

e Town of Bonnyville, Municipal Development Plan, 1997 (Bylaw No. 1135-
97),

e Town of Bonnyville, Land Use Bylaw (Bylaw No. 1152-98),

e Millennium Subdivision Area Structure Plan (Bylaw 1263-05),

e Ringuette Area Structure Plan, December 2003 (Bylaw 1233-03), and
Vincent Area Structure Plan (Bylaw 1244-04), June 2004
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Guidelines and regulations that were taken into consideration included:

e Town of Bonnyville, Minimum Design Standards, and
e Town of Bonnyville, Guidelines to Land Development (February,1986)

The information included in these documents provides a guideline for the manner
in which the developer must make application and for considerations related to the
required capacity of services.

“Information of record”, specific to SEY Sec. 14 Twp. 61 Rge. 6 W4M, that was
gathered for this report included Land Title's information, water well information,
and information pertaining to natural gas servicing and electrical power.

A number of Plans of Survey and Land Title documents were obtained including
the following:

Plan No. 635JY

Plan No. 1457NY

Plan No. 1861NY

Plan No. 1998TR

Plan No. 5702RS

Plan No. 0324812

Plan No. 0426695

Plan No. 7922948

Plan No. 9822708

062 026 615 Land Title Certificate
002 373 812 Land Title Certificate
022 180 407 Land Title Certificate
022 271 412 Land Title Certificate
032 353 431 Land Title Certificate
032 361 176 Land Title Certificate
032 361 176+2 Land Title Certificate
032 361 176+3 Land Title Certificate
032 437 660 Land Title Certificate

The information pertaining to Plans of Survey and Land Titles was purchased in a
digital format.
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Information pertaining to water wells was obtained from Telus Geomatics. The
available water well drilling information included a location map for water wells

and records for four (4) of the wells. The well ID records that were available
included:

e Well ID: 0213569
e Well ID: 0213572
e Well ID: 0213574

The water well information is attached as Appendix “A”.

Mr. Mark Harper from AltaGas Utilities provided a copy of Drawing No. W4-061-6-
14-se indicating the location of natural gas lines on the property. The map is
attached as Map 5A.

Mr. Varun Chhibbar, ATCO Electric was contacted by telephone (780-826-6758)
for information pertaining to electrical services. The information that Mr. Chhibbar
provided is included in the main body of this report.

The information that was gathered as outlined above became the basis for the
preparation and organization of this Area Structure Plan.

1.3 Organization of the ASP for the SEV4 Sec. 14 Twp. 61 Rge. 6 W4AM

Information included in this plan has been categorized as follows:

Legal requirements associated with the preparation of an Area Structure Plan
Standards and guidelines for development,

Current site information

Existing site characteristics,

Goals and objectives of development,

The information outlined above provides a basis for the development of comments
and opinions related to the following:

Compatibility with adjacent land uses,

Compatibility with future land uses,

Development of a land use concept for the Plan Area,
Surface storm water drainage,

Sequencing of development through phasing, and
Implementation of the Area Structure Plan.

A review of legal and regulatory requirements provides a starting point for the
investigative work that must be carried out to acquire the remaining information.
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2.0 Legal and Regulatory Considerations

2.1

2.2

Introduction

The “Municipal Government Act” together with Municipal Bylaws and Municipal
Regulations provides a guideline for the preparation of Area Structure Plans.

The Municipal Bylaws that influence the preparation of the ASP include:

¢ the Municipal Development Plan — Bylaw 1261-05 and 1135-97
¢ the Land Use Bylaw No. 1152-98, and
¢ the Ringuette Area Structure Plan, Schedule “A” to Bylaw 1233-03

Documents published by the Town of Bonnyville that influence the preparation of
the ASP include:

¢ Guidelines to Land Development, 1986, and
e Minimum Design Guidelines
¢ Outline Plan 80-0P-06

The document entitled “Guidelines to Land Development, 1986” provides much of
the required information that ensures ASPs will reflect the goals and objectives of
the municipality in regard to land development.

The document entitled “Minimum Design Standards” provides insight into the
engineering standards developed by the town for land development.

The Municipal Government Act provides a general guideline for the development of
an ASP.

Municipal Government Act

The Municipal Government Act, 2000 provides a framework for the development of
ASPs and identifies the amount of land that must be provided as municipal
reserve.

Section 633 outlines the requirements related to an Area Structure Plan as follows:
(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
(i) the sequence of development proposed for the area,

(i) the land uses proposed for the area, either generally or with respect
to specific parts of the area,

#8242 Bylaw 1277-05



(i) 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 considers necessary.

Section 661 to 667 of the Alberta Municipal Government Act, 2000 identifies the
requirements surrounding the dedication of land for roadways and municipal
reserve. Section 661 states that:

The owner of a parcel of land that is the subject of a proposed subdivision
must provide, without compensation,

(a) to the Crown in right of Alberta or a municipality, land for roads, public
utilities and environmental reserve, and

(b) subject to section 663, to the Crown in right of Alberta, a municipality, one
or more school authorities, land for municipal reserve, school reserve,
municipal; and school reserve, money in place of any or all of those
reserves or a combination of reserves and money, as required by the
subdivision authority pursuant to this Division.

The remaining sections go on to specify the manner in which the land will either be
dedicated or cash in lieu will be paid.

The Municipal Government Act provides a framework for the preparation of the
ASP and the requirements for the dedication of land for public utilities, roadways
and municipal reserve. Municipal bylaws outline the Municipality’s goals and
objectives and provide zoning regulations and development guidelines.

2.3 Municipal Development Plan

The Municipal Development Plan provides direction related to the preparation of
Area Structure Plans, and the community’s goals and objectives for the “Industrial
West” industrial development policy area. It is anticipated that the land being
considered for development will involve highway commercial development and
industrial development.

Section 2.1 of the “Municipal Development Plan” (MDP) clearly states that the
preparation and adoption of ASP’s is, in effect, implementation of the MDP.

The land being considered as part of the work included in this report is referred to
as “Industrial West” in the MDP. The objectives and policies outlined for the
development of industrial land, including Industrial West, by the MDP include the
following:
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10.6.2 Objectives

The Town’s industrial land use objectives are to:

1.

2.

Encourage existing industrial uses to maintain and expand their
operations;

Encourage complimentary industrial uses to locate in existing industrial
areas;

Encourage a broad range of light, clean, and high tech developments.
Educational, service commercial, institutional, and tourism based
developments that reflect Bonnyville's economic development
objectives are also encouraged,;

Provide a high amenity base that will attract specific types of industrial
and manufacturing uses;

Provide for industrial expansion in areas that reduce traffic and related
impacts on the Town;

Maintain an adequate supply of industrial land within the Town
boundaries in order to provide a balanced assessment and employment
base; and

Discourage noxious heavy industrial developments within the Town
boundaries.

10.6.3 General Industrial Policies

Industrial Land (&) The Town shall develop an Industrial land Strategy
strategy.

Industrial/Service (b) The Town shall develop an industrial/service

Centre Strategy centre strategy,

Promoting (c) The Town and the Chamber of Commerce will

Bonnyville continue to promote and market the Town and

its potential for industry.

Industrial (d) The Town will work closely with various Town
Economic groups, including but not limited to, the
Development Chamber of Commerce, tourism groups, agro-
Priorities economic committees, and Community Futures,

to act on the industrial economic development
priorities established by the Town.

New Industrial (e) New industrial uses are encouraged to locate in
Areas industrial parks.

Non-Intensive () Non-intensive commercial uses requiring
Commercial extensive areas of land will be encouraged to

#8242 Bylaw 1277-05
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Reduced Service
Industrial Area

Industries Not

Design Standards

Screening

Existing Uses
Encouraged

Intensification

Relocation to
Industrial Parks

Labour Intensive
Industries

Limited Retailing

(g) The Town encourages the establishment of a
large lot industrial area with a reduced level of
municipal services, namely gravel roads, mini-
mal street lighting, water supply cisterns, hold-
ing tanks for sanitary sewage, and storm drainage.

(h) Once municipal water and sewer becomes
available to the Reduced Service Industrial Areas,
connection to municipal service shall be required.

(i) New industries that create air pollution, Permitted
negative environmental impacts or noxious
odours will not be permitted to locate in
Bonnyville.

() A high standard of building design, signage,
and landscaping that demonstrates regard for
Bonnyville’s character is encouraged for industrial
developments.

(k) Industrial developments shall be separated,
screened and buffered from adjacent and uses and
major transportation corridors. All outdoor storage
areas of designated industrial parks shall be
screened.

() Existing industrial operations are encouraged to
expand their operations as they provide signifi-
cant local employment opportunities.

(m)Land use intensification of existing
industrial parcels is encouraged.

large

(n) The Town encourages existing industrial uses
to relocate from highway commercial areas to
industrial parks.

(o) Labour intensive industries are encouraged to
locate in the existing industrial area in order for
the labour force to be in proximity to the Downtown.

(p) retailing or wholesaling of products directly re
lated to the site’s principal industrial use shall be
permitted.

The information outlined above provides an insight into the information that is
included in the Municipal Development Plan (MDP). The Area Structure Plan must
reflect the policies and objectives outlined in the Municipal Development Plan as
much as possible. The Land Use Bylaw also has implications related to the
preparation of the Area Structure Plan.
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2.4 Land Use Bylaw

The purpose of the “Land Use Bylaw” is to divide the land within the jurisdiction of
the Town of Bonnyville into Land Use Districts. The Land Use Districts given
consideration for the development of SE¥ Sec. 14 Twp. 61 Rge. 6 W4M include C-
3 Highway Commercial District, C-4 Shopping Centre District, M1 General
Industrial District and M-3 Limited Services Industrial District.

Land use designations are subject to the development of a parcel of land for a
specific business. Decisions related to specific types of zoning are made at the
time that an application for a Subdivision or a Development Permit is lodged with
the municipality. This report addresses considerations related to the four most
likely land use designation zones that would satisfy the types of businesses
interested in locating on this parcel of property.

Zoning considerations together with Guidelines for Land Development and
Minimum Design Standards determine the parcel sizes and roadway widths that
will be observed in the subdivision layouts.

2.5 Guidelines and Reqgulations

The Town of Bonnyville developed “Guidelines to Land Development” in 1986.
The document provides guidance related to the procedures that must be observed
to develop land within the corporate limits of the Town.

The document is divided into four sections of information as follows:

Section A — Development Methodology

Section B — Procedures for Development

Section C — Suggested Outline for Development Agreement
Section D — Minimum Design Standards

Sections B and D provide extremely useful information related to outline plans and
the physical dimension of the elements that are included in an outline plan. The
information is reflected in the majority of maps and diagrams included in this Area
Structure Plan.

2.6 Summary

The information that has been gathered and reviewed for the preparation of this ASP
provides reference material for all of the stakeholders involved with the development
of SEY4 Sec. 14 Twp.61 Rge.6 W4M. The information also serves as a basis for the
preparation of comments and opinions related to the suitability of this land for the
development being proposed.
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3.0 Current Site Information

3.1 Introduction

The area addressed by this Area Structure Plan is referred to as the “Plan Area” in
the remainder of this report. Current site information pertaining to the plan area
provides a comprehensive compendium of all of the background information of
interest to all stakeholders. Information pertaining to the plan area included in this
chapter has been categorized as follows:

Information specific to the location of the plan area,
Land ownership,

Current land use and adjacent land use,
Topography,

Utilities and utility easements,

Water well sites,

Oil well and petrochemical sites,

Geotechnical and Site Soils, and

Other considerations related to development, and
Summary

The information included in this chapter provides reference material for all of the
stakeholders.

3.2 Plan Area

The plan area includes approximately 59.28 Ha (146.48ac) of the SEY4 Sec. 14 Twp.
61 Rge. 6 W4AM. The land is located in the north west sector of the Town of
Bonnyville and is bounded by Highway 28 (50" Avenue) to the south, 66" Street to
the east, undeveloped land to the north, and unserviced industrial land to the

west. The northern half of the westerly boundary of the plan area is also the westerly
boundary of the SEY% Sec. 14 Twp. 61 Rge. 6 W4M. The southern half of the
westerly boundary is bordered by Block A, Lots 2 and 4 of registered plan 032 4812.
The northern boundary of the plan area is the northern boundary of the SEY4 Sec. 14
Twp. 61 Rge. 6 WAM. and is also the northern corporate boundary of the Town of
Bonnyville. Map 1 provides a diagram of the plan area.

3.3 Land Ownership

The SE% Sec. 14 Twp. 61 Rge. 6 W4M is owned by Mr. Victor Ringuette of
Bonnyville, AB. Mr. Ringuette is the principal shareholder in VicTa Developments.
VicTa Developments is the company that will assume responsibility for development
of the plan area.

The names of the Owners of the land to the north and west of the plan area are

shown on Map 2. It is possible that some of the titles may change between the time
that the title search was conducted and the time that this report is published.
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Consequently, some of the Owner’'s names may not be current at the time of development.

3.4 Current Land Use and Adjacent Land Use

Current and adjacent land use designations are shown on Map 3. The land north the
plan area is zoned Urban Reserve and is presently being used for agricultural
purposes. The southern portion of the SW ¥ Sec. 14 Twp. 61 Rge. 6 W4M, which is
immediately west of the plan area is designated as Unserviced Industrial land and is
being used for that purpose. The land south of the Highway 28 is designated as an
Unserviced Industrial District and is being used mainly for agricultural purposes. The
land situated immediately east of the Plan Area includes Highway Commercial,
Institutional, General Industrial, and Unserviced Industrial land uses. The Plan Area
and its adjacent land uses are also shown on the Town of Bonnyville Land Use Map
(Schedule ‘A’ of Bylaw No. 1152-98).

3.5 Topography

Map 4 provides an insight into the topography of the plan area. The topography is
well enough defined to allow identification of various land features including
vegetation, natural storm drainage channels and ponds on the property.

There are no tree stands present in the plan area. Vegetation is mainly natural
grasses and brush.

The Plan Area is relatively flat, with geodetic elevations ranging between 546.6m and
551.8m. The north portion of the Plan Area contains a natural drainage channel that
drains surface runoff from the eastern edge of the plan area to the west. The south
portion of the plan area includes one natural wet area occupying approximately 1.05
ha (2.6 ac). The southern portion also includes one man made storm water retention
pond near the western boundary of the Plan Area.

3.6 Utilities and Utility Agreements

Map 5 indicates the type and approximate location of easements that are present in
the plan area.

There are two natural gas right-of-ways as show on Map 5A traversing the plan area.
AltaGas right of way plan 982 2708 runs north to south, parallel to the west boundary
of the Plan Area. This gas line detours along the eastern periphery of Block A, Plan
032 4812. AltaGas right of way plan 792 2948 runs east to west, approximately 35m
north of the Highway 28 road allowance.

There are two raw water supply lines crossing the southern portion of the Plan Area.
Waterline right of ways 1998TR and 1861NY both run parallel to Highway 28.
Waterline 1998TR is located approximately 17m north of Highway 28. Waterline
1861NY is located approximately 11m north of Highway 28.

An ATCO Electric transmission power line right-of-way No. 5702 RS traverses the

site along the northern boundary of the Plan Area. Map 5 illustrates the existing
underground infrastructure in the Plan Area.
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3.7 Water Well Sites

Information pertaining to water wells is attached as Appendix A. Three wells were
drilled. The lack of information of the water well reports indicates that the wells were
not developed to the point of producing water. It is probable that water was not
present in the drilled holes at the time of drilling.

3.8 Oil Well, Petrochemical Sites and Mineral Agreements

Information pertaining to oil well, petrochemical sites and mineral agreements was
obtained from Abacus Datagraphics Ltd. The information is included as Appendix B.
The information included in Appendix B makes reference to Crown Mineral
Agreements. The rights afforded to the agreement holder are subject to the surface
rights of the land owner.

There are no restrictions related to construction on this property as a result of the
minerals agreements.

3.9 Geotechnical and Site Soils Conditions

A very thorough geotechnical report was prepared in the early summer of 2005 by
AMEC Earth and Environmental. The report, which is attached as Appendix “C”,
concludes that the soils in the plan area will support development with little or no
difficulty.

More specifically the report states:

“The subsurface conditions at this site are considered to be suitable for the proposed
development since the native soil deposits at shallow depths have adequate bearing
characteristics. It is expected that future industrial buildings will impose light to
moderate structural loads. As such, the subsurface conditions are suites to strip and
spread footing foundations, as well as pile foundations.

The soil conditions at the site are also well suited for installation of underground
utilities, construction of slab-on-grade floors, and construction of asphalt surfaced
roadways.”

Twenty-four test holes were drilled on proposed roadways in the plan area.
Consequently, it is reasonable to assume that the plan area soils are not a cause for
concern.

3.10 Considerations Related to Development

Concern has been expressed regarding access to Lot 4, Block A, Subdivision Plan
032 4815 immediately west of the south westerly boundary of the plan area. Access
will be provided from a proposed north/south road that will be constructed adjacent to
the east boundary of Lots 2 and 4. VicTa Developments is prepared to allow a
caveat or an easement to be registered ensuring that the parcel will be developed as
a dedicated roadway.

All other concerns that are raised after this ASP has been reviewed by stakeholders
will also be addressed.
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3.11 Summary

The current site information provided in this section of the report is as complete as
was possible. Stakeholders will find the Appendices to be useful reference
material when reviewing the considerations related to development of this property.
The information provides a basis for the development of a land use strategy for the
property and supporting data for the Owner’s objectives.

4.0 Land Use Strategy and Developers Objectives

4.1

4.2

4.3

Introduction

It is the intent of the proposed land use strategy to satisfy as many of the
objectives related to the development of the plan area as possible. The Municipal
Development Plan outlines objectives in the “General Industrial Policies”. VictTa
Developments has chosen goals and objectives that are consistent with Mayor and
Council’s vision for development in this part of the Community as outlined in the
Municipal Development Plan. The land use strategy developed for this property
includes highway commercial, general industrial development and municipal
reserve.

Land Use Strategy

The southerly boundary of the plan area is adjacent to Highway 28 (50" Avenue)
and the easterly boundary is adjacent to 66" Street (Road Allowance).

These roadways are both high traffic corridors in the Town. It is proposed that the
land in the plan area adjacent to Highway 28 and the land adjacent to 66" Street
north towards 52™ Avenue be designated as highway commercial property as
shown on Map 6. There are obvious advantages associated with that proposal
including compliance with the goals and objectives of Mayor and Council.

An important advantage that is not as obvious is that highway commercial
development along the roadways will screen roadway traffic against the visual
aesthetic of a general industrial designation that is planned for the remainder of the

property.

The goals and objectives set by Mayor and Council are consistent with this
proposal.

Highway Commercial Districts Goals and Objectives

Highway Commercial Districts are intended to provide for vehicle oriented
businesses requiring highway visibility and a large site area. Uses that are or will
become obnoxious by way of noise, odour, dust or fumes are not allowed in a
highway commercial district.

Highway 28 is the major transportation corridor running east to west through
Bonnyville. Development along the west entrance to the Town on Highway 28 is
an extension of the existing development along the remainder of Highway

#8242 Bylaw 1277-05
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28. Commercial development along the highway will screen the proposed General
Industrial District.

The objectives of highway commercial development along these roadways
(Highway 28 and 66™ St.) are as follows:

e To provide an extended range of commodities available to consumers in
Bonnyville and throughout the regional trade area,

e To appropriately screen the proposed General Industrial District north of
Highway 28 and west of 66™ St.,

e To improve the appearance of the entrance of Highway 28 to the Town of
Bonnyville,

e To encourage a variety of vehicle orientated and big box commercial
business operations to locate in this section of the plan area.

4.4 General Industrial Districts Goals and Objectives

General Industrial districts are intended to provide for warehousing and storage,
and light and medium industrial and manufacturing uses which are not expected to
have negative impacts beyond the boundaries of the site. General industrial
districts, generally speaking, do not involve the handling of hazardous materials.

The Municipal Development Plan, 1997 suggests that 2.43 gross hectares of
industrial land is required for each population increase of 100 persons. The
population in Bonnyville increased by 610 persons (10.67% or approximately 2.2 %
per year) between 1996 and 2001. The population in 2001 was 5709 persons
(Municipal Development Plan). The proposed strategy for the plan area includes
approximately 38.0 ha of industrial land. The industrial land will be completely
developed in approximately ten (10) years if the population growth rate continues
at 2.2%.

The proposed General Industrial land use within the Plan Area is compatible with
surrounding land uses, and complies with the Town of Bonnyville Municipal
Development Plan Bylaw 1261-05.

The objectives of general industrial development are as follows:

¢ To ensure an adequate supply of industrial land is available in Bonnyville,

e To provide numerous lots of various sizes to accommodate unpredictable
requests for Industrial land,

e To extend the Town’s existing infrastructure into the plan area,

¢ To encourage future industrial business operations to locate in the Plan Area,

e To encourage existing industrial business operations to relocate from
Highway Commercial areas to the Plan Area,

e To ensure industrial developments are appropriately screened from Highway
28 and 66" Street, and from incompatible land uses,

e To provide an adequate transportation network for the transportation of
industrial goods,
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e To ensure compatibility between the Plan Area and the Municipal
Development Plan.

The Owner’s objectives related to the development of the land are consistent with
the objectives outlined above. Obijectives for the development of municipal reserve
within the plan area are not as clearly defined.

4.5 Municipal Reserve

The Municipal Government Act provides for the dedication of land for municipal
reserve or for the payment of cash-in-lieu of dedicating land. Dedication of land or
payment of cash is usually decided on the basis of an agreement between the land
owner (developer) and the Subdivision Authority. Consideration can also be given
to both dedication of land and payment of cash to satisfy the municipal reserve
requirement.

Consideration should be given to dedicating land adjacent to the proposed storm
sewer retention pond as municipal reserve. The remaining requirement for
dedication of municipal reserve could be contributed in cash.

4.6 Summary

The land use strategy developed for the plan area incorporates the goals and
objectives of Mayor and Council as outlined in the Municipal Development Plan for
the “Industrial West”, highway commercial development, general industrial
development and municipal reserve dedication. The integration of infrastructure
requirements into the overall land use strategy determines the develop ability of the
plan area.

5.0 Infrastructure Requirements
5.1 Introduction

Comments pertaining to infrastructure requirements often benefit the Town and the
Developer when identifying the considerations and possible costs associated with
a development. Planning for storm water management, transportation, sanitary
sewer systems, and water distribution at this early stage of the development
process provides insight into the challenges that may arise when designing for the
provision of these services. Telecommunications, gas, and electrical utilities are
also required in modern developments. Storm water management is often referred
to as the most important of the services and most forgotten when developing a
subdivision.

5.2 Storm Water Management and Earthwork

The Town of Bonnyville Municipal Servicing Report proposed that the Town be
divided into four major drainage areas for the purpose of addressing storm water
flow concerns. The area included in the Area Structure Plan is referred to as the
West Drainage Area. The eastern portion of the west drainage area contributes
storm drainage to Jesse Lake. The western portion of the west drainage area
contributes drainage to Moose Lake through natural drainage channels and man
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made ditches. The development proposed by this ASP is in the western portion of
the drainage area. The Town of Bonnyville Municipal Servicing Report suggests
that consideration should be given to upgrading this system as development
occurs.

Storm water management requirements are as outlined by the email included in
Appendix D, as follows:

“The north western portion (20 ha) of the partially developed existing
Commercial/lndustrial area to the east of the plan area drains through a 450
mm culvert crossing under 66™ Street, 40 m North of the intersection between
66" Street and 54™ Avenue. This existing Commercial/Industrial area will
contribute a flow of 0.14 m3/s through the culvert to the proposed area. The
applicant, through the ASP, must demonstrate how this flow will be
accommodated through the ASP lands.

The minor system will convey runoff from rainfall events less than or equal to 1
in 5 year storm event without any surface ponding or excessive surface flow.
The Major system will consist of surface flood paths, roadways, roadway
culverts, watercourse and storm water management facilities designed to carry
runoff from events up to and including 1 in 100 year storm event. From a storm
water management perspective, the applicant is required to provide the
following information:

a calculation of the pre-development flow rate on site;

» engineering proof that storm water discharge from on-site storm water
management facilities will not exceed the pre-development flow rate;
identification of the overland drainage route (e.g. ditch system or pond) and
how it will drain to a drainage facility and/or off site; and

» demonstration that the development will result in no negative downstream
impacts.”

Map 8 entitled “Proposed Storm Water Drainage” indicates the overland route that
is proposed to accommodate the additional flows from the north western portion
(20 ha) of the partially developed existing Commercial/Industrial area to the east of
the plan area. Map 8 also provides an indication of the overland flow routes which
will provide minor and major systems to accommodate runoff from events up to
and including 1 in 100 year storm events.

The remainder of the information pertaining to the instruction is included in
Appendix D. Appendix H includes the following information:

e a copy of the instruction received from the Town,
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e copies of National Topographical Maps that demonstrate that adjacent land
does not and will not contribute overland flow to the proposed development,

e a map indicating proposed elevations directing storm water to the proposed
storage pond,

¢ storm water management model calculations for 1 in 5 year rainfall events
for undeveloped and developed land,

e storm water management model calculations for a 1 in 100 year rainfall
event for undeveloped and developed land,

¢ preliminary calculations to indicate the size of the retention pond,

e a map indicating off-site storm water drainage channels that will provide
overland flow routes for drainage away from the proposed development,
and

o excerpts from the Standards for Municipal Waterworks, Wastewater and
Storm Drainage Systems outlining Best Management Practices (BMP’s) for
removal of pollutants from storm water.

The incorporation of a storm water retention pond provides maximum mitigation of
negative downstream impacts. Water will be pumped from the pond into the
existing off site storm water receiving channels at the predevelopment flow rates.
The proposed pumps will be designed to ensure that the predevelopment flow
rates are maintained. This approach ensures that the proposed development will
not contribute additional runoff to existing channels. thereby ensuring that there will
be no erosion due to post development flows.

The Standards for Municipal Waterworks, Wastewater and Storm Drainage
Systems outlining Best Management Practices (BMP’s) for removal of pollutants
from storm water state that, “Wet ponds have been cited as providing the most
reliable end-of-pipe BMP in terms of water quality treatment.”

Storm water management will continue to be addressed to the satisfaction of the
Town of Bonnyville as part of the work undertaken to complete the detailed
engineering design of a storm water management system. These systems will be
designed in compliance with Storm Water Management Guidelines for the

Province of Alberta and The Town of Bonnyville Design Guidelines. Compliance
with these guidelines will ensure that storm water management

systems are designed in accordance with best management practices. The control
of storm water flow on site is dependent upon the elevations that are constructed
on site. The construction of these elevations is accomplished by adjusting the
existing topography of the site.

Existing topography is not always conducive to ensuring that storm water will flow

away from buildings and roadways in the development area. Map 7 indicates the
existing topography and storm water drainage patterns in the plan
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area. Normally, adjustments must be made to the existing topography to
ensure that flooding is prevented and storm water does not pond on building
sites and roadways.

The preferred method of storm drainage flow management within a subdivision is
surface drainage as opposed to an underground storm drainage piping system.
Surface drainage involves accommodating the flow of storm drainage along the
surface of roadways. The elevations of the roadways are adjusted to cause storm
water to flow to a storm water inlet or catch basin or to a pond. Elevations of
roadways and building lots are created to accommodate storm flow by moving
earth to create the desired grades.

The Town of Bonnyville has established minimum design standards related to
storm drainage on roadways. Road gradients must maintain a minimum gradient
of 0.5% to ensure adequate surface drainage. Catch basins are usually installed at
250 m to 350 m intervals to ensure that the flow of water on the surface of the
roadways does not become too deep. The furthest points away from the pond in
the proposed street layout for the plan area are approximately 650 m distant from
the storm drainage pond. Consequently, catch basins and the associated
underground piping will have to be installed in addition to adjusting the elevations
of the existing ground surface to manage the flow of storm water. The adjustments
to the existing ground surface involve moving earth to accommodate storm water
drainage. The procedure is referred to as earthwork.

Preliminary earthwork calculations to accommodate storm water flows suggest that
surface drainage that incorporates catch basins and underground piping is possible
providing a storm water retention pond is constructed. Surface runoff will flow from
the outer boundaries of the plan area to a retention pond near the center of the
plan area. Catch basins and underground piping are required because the distance
from the pond to the furthest point away from the pond exceeds 350 m.

Preliminary calculations indicate that approximately 390,000 cu. m. of earth will
have to be moved to create acceptable surface drainage and a storm water
retention pond. The size of the storm water pond, based on this preliminary
overview, will be approximately 7,350 sq. m. if the pond is two (2) metres deep.
Water levels in the pond will most probably have to be maintained by pumping
excess water from the pond to the north ditch along Highway 28. The cursory
review undertaken to reach this conclusion assumes that the roadways will function
as storm water conduits.

5.3 Roadways and Transportation

Roadways are categorized as external or perimeter roadways and internal
roadways. External roadways provide present and future access to the
development at the intersections of the internal and external roadways. All
roadways will be built according to a rural cross-section design.

The Plan Area is bounded on the south by Highway 28 (50" St.) and on the east
by 66™ Street. These two roadways are designated as Truck and Dangerous
Goods routes. Highway 28 will provide high level controlled limited access. 66™
St. provides access to an industrial collector roadway. Improvements are planned
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for the intersection at Highway 28 and 66" Street. These roadways will provide a
high level of service to the proposed development.

It is proposed that the internal road network include an industrial collector street
and several local streets as shown on Map 9. The collector street is a continuance
of 54" Avenue and runs east to west through the plan area as shown on Map 9A.
Provision has also been made to ensure that the collector street can also cross the
quarter section (SE¥2 Sec. 14 Twp. 61 Rge. 6 W4M) to the west as outlined in the
Ringuette Area Structure Plan Bylaw No. 1233-03. The internal roadways
proposed for this plan area are consistent with the roadways planned for the
“Ringuette Area Structure Plan” with the exception of the proposed roadways in a
small area in the south east section of the “Ringuette Area Structure Plan”.
Provision for the widths of the roadways (Collector street) has been assigned in
accordance with the design standards outlined by the Town of Bonnyville.

The Town of Bonnyville Minimum Design Standards require a 30m right-of-way
and 13 m roadway surface for industrial and collector streets and a 24 m right-of-
way and 11 m roadway surface for industrial local streets. These right-of-way and
roadway widths are required for the safe transportation of large trucks and
equipment.

Frontage streets or service roads will be constructed adjacent to the west side of
66" Street and north of Highway 28 to provide access to the proposed commercial
lots that cannot be accessed from these roadways.

The proposed road network as illustrated in Map 9 provides access to all lots as
well as safe and efficient traffic flow through the plan area. The road network also
provides a corridor for the installation of underground services including water
mains.

5.4 Water Distribution

Water distribution piping is usually installed under the roadway surface. Existing
treated water distribution mains have been installed to the east side of

66" St.. These water mains can be extended to provide treated water to the plan
area. The capacity of the water mains will satisfy design requirements for servicing
the proposed development. Proposed water mains must be looped to ensure
adequate fire flow rates can be achieved.

The Town of Bonnyville Minimum Design Standards stipulate that water systems
must be designed to be consistent with both the Town’s minimum
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Design Standards and the Insurance Bureau of Canada’'s recommended standards for fire
flow. Commercial districts require a flow rate of 190 litres/second (2500 igpm). General
Industrial districts require a flow rate of 230 litres/second (3000 igpm). The minimum water
main size required for Commercial and Industrial districts is 250mm diameter.

5.5

The proposed water distribution system will be connected to the existing water
main at two (2) locations:

¢ the existing 250mm diameter water main located on the east side of the
intersection between 66™ Street and 52" Avenue and

¢ the existing 200mm diameter water main located on the east side of the
intersection between 66™ Street and 54" Avenue

In order to be consistent with the Town of Bonnyville Municipal Servicing Report of
January 1979, the proposed water distribution system will be extended to the north
east through a utility right-of-way for future connection on 66™ Street. The water
mains on the west and north side of the proposed water distribution system will be
300mm diameter.

The proposed water distribution system for the plan area is shown on Map 10.

The installation of water mains is always undertaken in conjunction with the
installation of sanitary sewerage mains.

Sanitary Sewage Collection

Sanitary sewage collection piping is also installed under the roadway surface. The
existing sanitary sewer main installed on 52" Avenue to the east side of 66" St. is
a 200 mm diameter pipe. This connection offers adequate capacity to accept flows
from the proposed development but does not have adequate depth to allow gravity
flow of the sewage. The design elevations of the proposed development dictate
that a collection point for sanitary sewage must be constructed in the area of the
storm retention pond as shown on Map 11.

A lift station located as shown will require that a sanitary sewage force be installed
from the lift station to the existing sanitary sewage main on 52" Ave. The force
main must be capable of satisfying the Town’s Minimum Design Standards for flow
volumes.

The Town of Bonnyville Minimum Design Standards stipulate that sewage piping
must have a design capacity of 6,800 litres per gross hectare per day for industrial
development, and 22,500 litres per gross hectare per day for commercial
development. The piping must also be designed to accommodate
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a peak hourly flow rate of 3.5 times the average hourly flow rate. Collection piping
and the force main must be designed to satisfy these requirements.

The remaining underground or shallow utilities include electrical, natural gas and
communications installations.

5.6 Electrical Services

Electrical energy can be delivered either by overhead or underground wires.
Electrical distribution services can be installed in easement in the back of the lots
but are usually in easement adjacent to the front lot lines. The developer shall be
responsible for obtaining relevant approvals and paying for electrical infrastructure
associated with the development of the site.

There is an existing transmission power line right-of-way along the northern
boundary of the plan area. It is doubtful that the service provider can connect to
that power line.

Electrical utility distribution and servicing is coordinated by ATCO Electric at the
request of the Developer.

5.7 Natural Gas Services

Natural gas distribution and servicing is also designed and coordinated by the gas
company (AltaGas) upon request from the Developer.

There are two gas pipelines that traverse the plan area. AltaGas will decide if
either of the lines can contribute to distribution or servicing in the proposed
development. The developer shall be responsible for obtaining relevant approvals
and paying for natural gas infrastructure associated with the development of the
site.

5.8 Communication Services

Communications services include telephone, internet and cable services. The
service providers for these services are Telus and Northern Cablevision. These
services are installed under the same conditions that electrical and natural gas
services are installed. The developer shall be responsible for obtaining relevant
approvals and paying for communications infrastructure associated with the
development of the site.

5.9 Summary

All of the preliminary work undertaken to evaluate the development of the plan area
has indicated that the plan area can be serviced with a minimum of challenges and
difficulties. But, it must be emphasized that the work undertaken to date has been
preliminary in nature. Consequently, the comments offered in regard to
infrastructure requirements may have to be adjusted to reflect the results of more
thorough detailed engineering design work.
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Construction and installation of the various components of the infrastructure is
extremely expensive. Also, there is no guarantee that the subdivided land will sell
in a timely manner. It was suggested earlier in this document that the industrial
land alone may require as long as ten years to sell. The only available procedure
that can be implemented to reduce the amount of the initial investment is to explore
the possibility of constructing the subdivision in phases.

6.0 Phasing of the Development
6.1 Introduction

Phasing the development of a subdivision reduces the amount of capital
investment that is required at the outset of the work. Phasing allows a section of
the subdivision to be developed and sold. The sale of the initial lots generates
cash flow to begin construction of a second phase. This approach allows land to
be developed with a minimal amount of capital at the outset. The ASP designates
the approved layout of the subdivision by bylaw and, as such, cannot be changed
over the course of the development without an amendment to the bylaw. The
phasing of the subdivision can be adjusted to develop only the lots that can be sold
in a specified time frame such as a year or two years.

The phasing proposed for this subdivision is a suggestion only. The actual phasing
of the development of the subdivision will be determined by the lot sales and the
economy. Map 12 indicates a suggested phasing for this development. More
importantly, the map introduces the concept of phasing in regard to the plan area.

Three phases have been proposed for the plan area. The phases have been
developed on the basis of a logical progression of development and the
economical, efficient extension of services.

6.2 Phase 1

Phase 1 includes the development of a parcel of highway commercial property
north of Highway 28 and east of 66" St. (Map 12 Proposed Phasing of
Development) This area has been selected as Phase 1 on the basis that it is the
most visible and probably the most saleable portion of the development.

This phase will be developed, initially as a block of land. Lots will then be
subdivided from the phase as the lots are sold. That approach allows a specific
purchaser to purchase a lot size that is suitable to his development. Water and
sewer can be installed at the time of the sale of a parcel The roads will be
constructed as illustrated on Map 12 (Phase 1). The construction of the service
road will be included in Phase 1.

The water system will need to be extended from the intersection of 52" Avenue

and 66™ Street, and the intersection of 54™ Avenue and 66™ Street. The proposed
water system will be looped as shown on Map 10 Proposed Water
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Distribution System. The proposed storm water retention pond and sanitary lift
station will be developed as part of Phase 1. The development of Phase 2 can
begin after 80% of the land designated as Phase 1 has been sold.

6.3 Phase 2

Phase 2 involves the development of both general and heavy industrial parcels.
The water system has already been installed as part of Phase 1 (See Map 10
Proposed Water Distribution System.

54th Avenue will be extended as part of this phase of the development. See Map
12 Proposed Phasing of Development. Sanitary sewer infrastructure can be
extended north of the lift station. The remaining roadways and services will be
constructed as part of Phase 3.

6.4 Phase 3

Phase 3 involves the development of the remaining parcels of property. This
stage of development will require the completion of the water and sanitary sewer
infrastructure and the roadways.

6.5 Summary

The suggested phasing identifies a logical south to north sequence for
development of the plan area. The proposed phasing of development will allow
development costs to be partially financed by the sale of lots in previous phases of
development.

Implementation of the Area Structure Plan through phasing aids in ensuring that
the developer has adequate funds to complete the entire subdivision.

7.0 Implementation
7.1 Introduction

Implementation of this Area Structure Plan requires that Council approve the plan
on the recommendation of the Administration. Area Structure Plans prepared for
adjacent areas of proposed development must be reviewed to ensure that the
plans are compatible. Changes to Area Structure Plans for adjacent properties
must be adopted by amendments to the Bylaw approving the plan.

Development of the Plan Area may proceed only after the process of :

amendment and/or adoption of plan(s)

rezoning of parcels

subdivision approval

development agreement from subdivision approval
development and building permits
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Plan implementation is an integrated process involving Council, Administration, the
Developers, and all other stakeholders working in the interest of the community.

7.2 Adoption of the West Bonnyville Business Park Area Structure Plan

Section 633 of the Municipal Development Act states that a council may adopt an
Area Structure Plan by bylaw. Section 230 of the Municipal Government Act
requires a public hearing be held prior to passing of a bylaw. The public must be
notified of the hearing in accordance with section 606 of the Act. This process
ensures that anyone with an interest in the development is afforded the opportunity
of a hearing in the presence of Mayor and Council.

7.3 Review of Area Structure Plans for Adjacent Developments

An Area Structure Plan was prepared for the south half of the SW¥4 Sec. 14 Twp.
61 Rge. 6 W4M in 2003. The Ringuette Area Structure Plan was adopted by
Bylaw 1233-03 in 2003. A small portion of that Plan in the south east area of the
Plan requires amendment as shown on Schedule A Page 1 and Page 2.

8.0 Conclusions

The “West Bonnyville Business Park Area Structure Plan, 2005” set a number of
objectives at the outset of the preparation of the plan. All of the objectives were
addressed with the following results:

All available information related to the plan area has been assembled and
included in this report,

The proposed development addresses the existing demand for highway
commercial and general industrial land within the Town of Bonnyville,

The plan demonstrates that the proposed development can be supported by the
physical dimensions of the plan area,

The proposed development compliments existing and adjacent development,
Transportation and roadways issues are addressed

To the extent that it has been demonstrated that external and internal roadways
can accommodate the orderly and efficient flow of traffic into, out of and within
the subdivision,

It has been demonstrated that servicing the proposed development can be
undertaken in a manner that satisfies the requirements outlined by the Town of
Bonnyville’s Minimum Design Standards,

A proposed method of phasing the development is suggested, and

The plan addresses legislative changes that must be undertaken to adopt this
plan and amend plans for proposed adjacent developments.

This plan offers a substantial investment in the community that will provide for growth
and economic development as well as land development for many years into the
future.
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9.0 GLOSSARY OF TERMS

Act, or Municipal Act means the Municipal Government Act of Alberta, Statues of
Alberta, M-26, RSA 2000, as amended.

Council means the Council of the Town of Bonnyville.

Design Guidelines means design standards intended to provide direction with respect
to the form and character of new development.

Development means: A change in the intensity of use of land or a building or an act
done in relation to land or a building that results in or is likely to result in a change in
the intensity of use of the land or building.

Development Authority means the Town of Bonnyville Development Officer Municipal
Planning Commission, the Subdivision and Development Appeal Board, or Council as
the context requires.

General Industrial District has the same meaning as in the Town of Bonnyville Land
Use Bylaw.

Highway Commercial Development has the same meaning as in the Town of
Bonnyville’s Land Use Bylaw.

Municipal Reserve means land required to be dedicated at the time of subdivision for
park and open space use.

Nuisance means any use or activity which, at the discretion of the Development
Authority, causes or may cause undue auditory, visual or olfactory disturbance and
which, by virtue of that disturbance, reduces or interferes with the normal enjoyment of
any land, building or structure.

Open Space means lands available to the population for recreational pursuits, which
includes municipal and school reserves, environmental reserves, and additional lands
that are currently owned or may be purchased by the Town of Bonnyville or other
private sector groups for the purpose of enhancing the open system of the community.

Sanitary Sewer System means a municipally constructed or maintained system for the
collection, treatment and disposal of sewage.

Screening means a fence, building, earth berm, trees or hedge used to visually and/or
physically separate areas or functions.

Shall, Should and May
1. Shall means mandatory compliance;
2. Should means it is strongly advised that the action be taken, subject to the
discretion of council or is approving authority where compliance is impractical

or undesirable because of valid planning principles or circumstances unique to
a specific application or development proposal,
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3. May means a choice if available, with no particular direction or guidance
intended.

Storm Drainage System or Storm Water Management means a municipally
constructed or maintained system for the collection and disposal of storm water.

Storm Pond, Storm Water Retention Pond or Storm water Detention Pond means
facilities either constructed or naturally occurring designed for the retention or
detention of storm water. These facilities form part of the storm drainage system.

Town, Bonnyville, or Town of Bonnyville means the municipality of the Town of
Bonnyville, as defined by the Municipal Government Act.

#8242 Bylaw 1277-05
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Water Well Repart

A
)'-e‘“""'“'

Environment

Water Well Drilling Report

The dala contained n this report is supplied by the Driller. The province disclaims

raspensibility for its accuracy.

Page | of 2

1. Contractor & Well Owner Information

Well 1D : 02135659
Map Verified: Mot Verfied
Date Report

Receivad: 1878/01/31
Measuremenis. Impenal

2. Well Location

ompany Name, Driling Company Approval No.:| 1/4 oi Sec Twp Rge Wesiof
UNKNOWN DRILLER 99959 LSD M
Mailing Address: City or Town Fostal Code SE 14 061 08 4
UNKNOWN UNKNOWN AB CA Location in Quarter
WMiellOwner's Name; Well Location ldentifiar: OFT from Boundaryl
FIMMER KM QFT from Boundary]
?.0. Box Number: Wailing Addrass: Postal Code: Lot Block Plan
321 BONNYVILLE ]
City Province Country’ il Elewv: How Cbtain:

1800 FT Estimated
3. Drilling Information o 6. Well Yield
Type of Work: Chemistry Proposed well use: |Test Date Start Time'
Reclaimed Well Domestic vyyy/mmidd)
Date Reclaimed(yyyy lad). Matenals Used lanticipated Water  [1979/0117 1100 AM
Method of Drling  Unknawn Requirementsiday [Test Method
Flowing Well: Rate: Gailons 0 Gallons {an pumping 14 FT
jGas Present. No Oil Present” No lalic level
4. Formation Log_ 5. Well Gompletion Mg Gallons/Min
oot Date Startedtyyyy/mm/dd): g:ﬁﬁm,gf;’d et of oFT
ground Lithology Description T 2Ump l';jelea't =
level rehoie Diameter 0 Mo
[feet) It Depth, 22 FT Inches B::'jno:n .
Casing Type: Liner Type 9

Size 0D: 0 Inches

(Size OD: O Inches

Wall Thickness: 0 Inches

(Wall Thickness: 0 Inches

sing to ground

Boltom at OFT

Bottom: O

istance from top of Inches

Top: O FT
FT

level:
Ir Oepth Tc water level {feet)
Elapsed Time

Perforations

from 0 FTt0: OFT
from OFT10: OFT
from: 0 FT1o O FT

Perforations Size:

0 Inches x 0 Inches
O Inches x O Inches
0 Inches x O inches

file://W:B & R Eckels\Area Structure Plam\20050412 Water Well Report 0213569 .htm
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o

Crawdown Minutes:Sec Recovery
(Tatal Drawdown: O FT
f water removal was less than 2 ni
uration, reason why,

Perforated by:

Seal

ggg:‘. o - BFT Recommended pumping rate ¢
from: 0 FT o QFT GalionsMin

seal Recommended pump intake O FT
ffrom: O FT to: 0 FT Type Pump Installed

[Screen Type: Screen 1D 0 Inches Pump Type:

ffrom: GFT  ta:0FT Siot Size: 0 Inches P“:P Model:

[Screen Type: Screen 1Dt 0 Inches ' i _
irom: 0 F'T'pe to, 0 FT Slot Size: 0 Inches Any further pumptest information?
[Screen Installation Method:

Fittings

[Top: Bottomn:

Pack:

)Grain Size: Amount:

[Geophysical Log Taken:
Retained on Files:

IAddtional Test and/er Pump Data
IChemistries taken By Driller. No
Held 1 Documents Held: 2

Pitless Acapter Type:
Drop Pipe Typa:

Length- FT Diameter. Inches

}Comments:

7. Contractor Certification

riller's Name: UNKNOWHMN DRILLER
erntification Na.

10/6/2005



Water Well Report Page 2 of 2

his well was constructed in accordance with the Water

Il regulation of the Alberta Environmental Protection
Enhancement Act. All information in this repor is true
ignature Yr Mo Da

Report 1 Pump Test 1
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Water Well Report

Page 1 of 2

T Well .0 0213572
A Water Well Drilling Report Map Verfed  Map
e The data contained In this report is supplied by the Driller, The province disclaims ~ |221e Repon 1935/09/15
’ Alberta respensibility for its accuracy. Recewed:
Environment Measurements: Imperial
1. Contractor & Well Owner Information 2. Well Location
ompany Name: Oriliing Company Approval No_.|1/4 or Sec Twp Rge Westof
UNKNOWN DRILLER 99595 LED M
Mailing Address: City ar Town. Fostal Code 01 14 081 06 4
UNKNOWN UNKNOWN AB CA Location in Quarter
WvellOwner's Name Well Location |dentifier: OFT from Boundary]
LAPCQINTE O0FT from Boundary|
F.0 Box Number: Mailing Address: Fastal Code: Lot Block Plan
City Province, Country el Elay; How Obtain:
1822 FT Estimated
. Drilling Information 6. Well Yield
ype of Work: Federal Well Survey Froposed well use. [Test Date Start Time:
Reclaimed Well Lnknawn Kyyyy/mmidd}:
Date Reclaimed(yyyy/mm/idd): Materials Used' Bnticipated Water
Method of Drilling Unknawn IRequirements/day  [Test Method:
IFlowing VWell: Rate: Gallons rl Gallons Naon pumping FT
(Gas Fresent: No Dil Present: No tatic level: i
4. Formation Log . Well Completion z‘:;:;l‘_"‘t” Gallons/Min
‘Drgg"' Date Staredlyyyy/mmidd) {E:r:ﬁf?;ms;w Depth of T
graund Lithology Description ':mp llmakle tFT
eve| i Depth: 75 FT Borehole Ciameter 0 "r:;erf Syl
feet) el Lepth: Inches pliclafs
sing Type: Liner Type: D::;]aézg.{r m Irch
ize QD: 0 Inches Size OD: Q Inches op of c:si:g il
all Thickness. 0 Inches  Wall Thickness' 0 Inches | ground
. Top: OFT Bottem: 0 |level.
Bottom at: OFT FT Depth To water lavel (leel)

file://W:\B & R EckelstArea Structure Plan\20050712 Water Well Report 0213572 htm
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Perforalions Size:

0 Inghes x 0 Inches
0 Inches x 0 Inches
0 Iinches x O Inches

Perforations

rom: OFT o QFT
rom-OFTta OFT
ram OFTto OFT

Elapsed Time
Crawdown Minutes Sec Recovery

Ferforaled by

eal Total Crawdawn® FT

rom  OFT 0. 0FT (f water removal was less than 2 h
[Seal: uration. reasan why:

firom OFT to: OFT

|Seal:

rom: OFT te OFT

[Screen Type Screen 10; O Inches Recommended pumping rate:
fiom: QFT 10" OFT Slet Size: 0 Inches allons/Min

[Screen Type Screen 1D: O Inches Recommended pump intake, FT
flom: OFT  10:OFT Slet Size 0 Inches ype pump installed

IScreen Installation Method. Pump type:

Fitlings Pump medel.

Top. Battom' HP.

Pack: any futher pumptest infarmation?
Grain Size: Amount’

Geophysical Log Taken:
Retained on Files.

ditional Test and/or Pump Data
hemistries taken By Driller. No

Held: 0 Dacuments Heid. 1

Pitiess Adapter Type:

Crop Pipe Type:

Length. Diameter:
omments:

7. Contractor Certification

Driliers Mame: UNKENOWN DRILLER
KCertification No..

10/6/20035



Water Well Report Page 2 of'2

his well was constructed in accordance with the Water
ell regulaticn of the Alnerta Environmental Protection

Enhancement Act. All infarmation in this report is true.
nature Yr Mo Day

Report 1

file://W:\B & R Eckels\Area Structure Plani20030712 Water Well Report 02133572 htm 10/6/2005
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Water Well Repon

Pape | of 2

IRIRT Well | D 0213574
A Water Well Drilling Report Map Verified  Map
e The data contained in this report is supplied by the Driller. The province disclaims  |Sate Repon 1074/08124
" Alberta responsibilty for its accuracy Received: )
Emaronment Measurements: imperial
1. Contractor & Well Owner Information 2. Well Location
mpany Name: Drilling Company Appraval No ;| 144 or Sec  Twp Rge Weslof
UNKNOWN ORILLER 99599 LSD M
Mailing Aocquss?- City or Town: Postal Cade: 01 14 061 06 4
UNKNOWN UNKNQWN AB CA _Jrocation in Quarter
el Owner's Name: Well Lacation Identifier. OFT from Boundary
LAPCINTE, RADUL OFT from Boundary|
h-".O. Box Number: Mailing Address: Postal Code Lot Block Plan
BONNYWILLE
ity Province: Country: Il Elev: How Qbtain
1805 FT Estimated
3. Drilling Information . Well Yield
ype of Work, Well inventory Proposed well use: [Test Date Stan Time:
Reclamed Well nkrown yyyy/mmidd)
|Date Reclaimed{yyyy/mm/dd)y Materiais Used. lAnticipated Water  [1974/08/24 1100 AM
Method of Drilling: Unknown Raquirements/day  [Test Mathod-
Flowing vell Rate Gallons 0 Gallens Non pumping BFT
(Gas Present, No Qil Present: No static level.
4. Formation Log . Well Completion el I L
noval:
Sy Date Started(yyyy/mmidg). Date Completed Cepth of OFT
rom {yyyy/mm/dd; umD intake:
ground Lithology Description WV :p level at FT
level vl Depth: 14 FT Borehole Diameter: 0 n“’j"’r e
(eet) : RERES umging'
ICasing Type: Liner Type: -
S_iam OgD:yU??ndwes ize OI;.DU inches ?alzllanc'z k?:: I:%p Gl
all Thickness: 0 Inches all Thickness: 0 Inches Ieve?g 9
Mop. OFT Bottom' 0 Depth Toc water level (feet)
Bottom at: O FT FT Etapsed Time
Ferforations Perforations Size: Drawdown Minutes:Sec Recovery
from: O FTta OFT 0 Inches x O Inches Tolal Drawdown: O FT
from: 0 FT lo: G FT D Inches x O Inches If water removal was less than 2
from: 0 FT o OFT 0 Inches x § Inches duration, reason why
Perforated by:
eal:
rom OFT to OFT
aal: Recommended pumping rate: 0
rom' 0 FT to OFT [Ga lona/Min
eal: [Recommended pump intake: 0 FT
tom. O FT to: O FT ype Pump Installed
creen Type’ Sereen 1D, 0 Inches Pump Type
from: OFT  to: OFT Slot Size 0 Inches :”g'ﬂ Model
Screen Type' Screen 1D: 0 Inchas g )
rom: 0 F?‘I'pI to: OFT Slot Size © Inches ANy further pumptest information?
Screen Installation Method:
Fiitings
Top: Bottom:
Pack
Grain Size. Amount:
Geophysical Log Taken:
Retained on Files:
IAdditional Test and/or Pump Data
IChemistries taken By Driller: No
Held" 2 Daocuments Held: 3
Pilless Adapter Type:
DOrop Pipe Type:
Length' FT Diameler Inches
KComments'
7. Contractor Certification
Crillers Mame: UNKNOWN DRILLER
Certification Na.:
file://W:\B & R Eckels\Area Structure Plani20050712 Water Well Report 0213574 . him 10/6/2003
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Water Well Report Page 2 of 2

|l reguiation of the Alcerta Environmental Protection
Enhancement Act All information in this report is true,

E’gs well was constructed in accordance with the Water
ignature Yr Mo Da

Report 1 Pump Test 1

file://'W:AB & R EckelstArea Structure Plani20050712 Water Well Report 0213574 htm 10/6/2005
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Appendix “B”

Oil Well and Petrochemical Report
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EUB Pipeline inforation for th SE 14 Sec.14 T61 Rng.6 dm

EUB PIPELINE INFORMATION

CURRENT TO JUNE @6
LICENCELINE #: 40785 -1 | ABACUS #:
APPROVAL DATE: MAY 6, 1998
COMPANY: ALTAGAS LTD.
FROM: 06-11-061-06 W4M PL
TO: 10-23-061-06 W4M PL
LENGTH &} 4.19 STATUS: 0]
SUBSTANCE: NG H2S pliad) 0
0D n 1143 WT in 3.18
MATERIAL: S TYPE: 72451
GRADE: 2901 MOP pa) 4960
JOINTS: W INTL COATING: U
ENVIRONMENT:

#8242 Bylaw 1277-05
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EUB Company Report for SE 14-61-6-W4M

COMPANY NAME [ADDRESS PHONE#
ALTAGAS LTD. 1700, 355 - 4 Avenue SW Calgary, AB T2P 0{(430) 691-7575

Sourcehttpivww abcusdatagraphics.comAbDatamgFrames. asp
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Crown Mineral Agreement Details Report - SE 1/4 Sec.14 Twp.61 Rng.6 wdm.

CROWN MINERAL AGREEMENT # 0747401050003

Last May 17 Temm May 3 Expiry May 3
Status: ACTIVE Update: 2005 Date: 2001 Date: 2016
Client Name Role Pct.
DEVON ARL CORPORATION BOTH 100%
Zone Qualifier Zone Susbstance
IN THE MANNYILLE GRP OIL SANDS
To
From Location Location Desc 1 Desc 2 Desc 3 Desc 4 Desc 5

02 - 061 - 06 W4M = N

10 - 061 - 06 W4M -

11 - 061 - 06 W4M 5

13 - 061 - 06 W4M -

14 - 061 - 06 W4M -

#8242 Bylaw 1277-05




Crown Mineral Agreements Details Report - SE 1/4 Sec.14 Twp.61 Rng.6 wdm.

CROWN MINERAL AGREEMENT # A93 050305207

Status: ACTIVE

Last
Update:

Jul 22
2005

Term
Date:

Jul 18
2005

Expiry
Date:

Client Name

Role

Pct.

SANDSWAMP EXPLORATION LTD.

BOTH

100%

Zone Qualifier

Zone

Susbstance

From Location

To
Location

Desc 1

Desc 2

Desc 3

Desc 4

Desc &

01 - 061 - 06 W4M

18

20 - 061 - 06 W4M

21- 061 - 06 W4M

NW

22 - 061 - 06 W4M

26

35 - 061 - 06 W4M

SE

36 - 061 - 06 W4M

01-062 - 06 W4M

02 - 062 - 06 W4M

NE

11- 062 - 06 W4M

13- 062 - 06 W4M

NE

14 - 062 - 06 W4M

23 - 062 - 06 W4M

01- 061 - 07 W4M

NE

12 - 061 - 07 W4M

SE
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Appendix “C”

Geotechnical Report
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GEOTECHMICAL REPORT
PROPOSED COMMERCIAL AND INDUSTRIAL
SUBDIVISION
SE Y% - SEC. 14 - TWP 61 - RGE 6 — WaM
BOMNNYVILLE, ALBERTA

Submitted To:

489786 ALBERTA LIMITED
BOMMYVILLE, ALEERTA

Submitted By:
AMEC EARTH & ENVIRONMENTAL
LLOYDMINSTER, ALBERTA
JUNE 2005

o

File No. AXSGT]
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Proposad Commercal and ndusingl Subaivsson

SE % - 5S¢, 14 - Twp 61 — Age & — Wal am
Hoervywdle, Alboria

June 006

1.0 INTRODUCTION

AMEC Earth & Environmental (AMEC) was retained by 488786 Alberta Limited to cary oul a
gectechmcal irvestigation lor @ proposed commercial and industrial subdwision site n
Bonnyville, Alberta, Wrillen authorization to procesd with the investigation was given by Mr.
Bob Hoggs on 5 April 2005,

The pumese of AMEC's investigation was o identify the sail and groundwater conditions at the
borehole locations, and o provide gactechnical recommendations relalive 10 the proposed
development. The scope of work conducted by AMEC was basad on our proposal LPO4-176
dated 19 October 2004, ana included dniling boreholes, conducting laboratory scil tests,
pafoming geotechnical engineerng analyses, and preparation of this repor.

This roport sumimarizos the results of the field and laboratory 1esting programs and presents
geotechnical recommendations for the design and construction of the foundation systems,
slabs-on-grade, flexible pavernent dasigns for local asphalt paved roads, cement type for
subsurface concrete, trench excavation for underground utilities, and site preparabon.

2.0 SITE AMD PROJECT DESCRIPTION

The proposed development Site covers an area of about B00 m x 800 m. The topography of the
site was relatively rolling terrain, with a low-lying area/siough covenng appraxmately a 300 m »
200 m area i the central southern porton of e site

It is AMEC's understands that the proposed subdivision will consist of commarcial and industrial
buiding lots, associated underground site servoes, and asphalt surfaced ‘ocal madways. A
prellminary site fayout plan has been prepared by Stewar, Weir, 8Co,, Lid,, and = reproduced
a5 Flgura 1.

3.0  FIELD AND LABORATORY PROGRAMS

Prior to field driling, AMEC conducted a “First Calt® for ynderground utlity clearances al the
proposed borehals locations,  Borehol2 iocations were selectad by AMEC to provide adequate
coverage of tha site. The borehokes were staked in the field by Stewart. Wair, £Co., Lid, based
on the borehole location plan prepared by AMEC.

Field drilling was conoucted on 13, 14 and 21 Apnl 2005. A lotal of 28 boreholes, designated &3
BH-1 through BH-17 and BH-19 through BH-29, were drlled al the lccations az indicated on he
korehole location plan, Figure 1, Appendix A. The locator of BH-18 was inaccessible ot the
tirne of the investigation and thus was not dnlled

The boreholes ware advanced to depths ranging balwesn 4.3 m and 3.8 m below grouna
surface. Drilling was conductad using a truck-mounted auger dall rig advancmg conlinuous

AMEESF Tand Fleponl il Prage |

#8242 Bylaw 1277-05
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June 2009

fight, 150 mm diameter, sobd-stem augers. Mcallister Drlling Inc. of Liaydminster performed
the drilling, and AMEC gactechnical personnel logged the soll samplas and augar cuttings.

Field classification of the soi types encountered was based on the auger cuttings, The soils
were logged according lo the Modified Unifed Soil Classification System, which is described on
the explanation of lerms and symbols in Appendix B. Due to the method by which the soil
cuftings are returned to surface, the depths noted on the borehale 1ogs may vany by plus o
minua 0,3 m from those recorded.

The scil sampling and testing sequences are shown on the boranhcle 0gs. In general, disturbed
auger samples were obfained at approximately 0.75 m depth intervals for the determination of
in-gitu moisture profiles in each borehole.  Standard Penetration Tests (SPT's) were conducted
at solected depths (typically every 1.5m) to agsess the In-situ strength of the sol wypes
encountered. Pocket penetrometer (pp) readings were also taken on relatively low disturbance
cohasive soil samples to obtain an indication of the unconiinegd strengths of disturbed samples
5oils trom the auger.

The groundwater seepage condtions were monitored during drilling.  |n addition, 25 mm
aameter slandpipes were mstalled in 10 borgholas to lasiltala short-term monitoring of
groundwater levels. The siandpipe instaliation detalls oro provided on ihe corresponding
borehole logs. Groundwaler levels were measured at the complition of drilling and again on 30
Apnl 2005 by AMEC,

The gectechnical laboratory festing program consisted of seil meisture conterts, six sets of
Atterberg limits, throe grain size distibution analyses, and four water-soluble sulphate
concentiaton tesis on representative soill samples. The results of the laboratory tests are
presented on the borshole logs in Appendix A

4.0 SUBSURFACE CONDITIONS

The generalized soi prafila at the borehola locations consisted of topsod over glacial clay Tl
Sand layers of varying thicknesses were encountared within the day tll layer ancfor betwesn
the topsoll and clay till layer in 16 of the 28 borehalas,

Detailed descriptions of the scil conditions encounterad are provided on the borehgle logs in
Appendix A, The following is a brief description of the soil typas encounisred

4.1. TOPSOIL
Topsnil was oncountered at the sudace of all boreholes. The lopsol was black, organic @
contained grass and roots.  The eckness of the fopsoil ranged betwean 0.1 m to 0.45 m,

Different thickness of topsoil might be prosont at other locations on the site, The topsoil s
generally 3 weak and compress e matenal,
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4.2, SAND

Sand layers [or sit in BH-1] were encounierad within the clay 1l strata in boreholes 1, 3, 7, 10,
13,16, 19, 22, 25, 27, and 28; and directly below the 1opsoil in borehotes 9, 11, 13, 14,15, and
21. These layers varied between approvimately 0.1 m and 3.0 m in thickness,

Thi sand was gonerally compact to dense. SPT “N” values ranged between 10 and 52 with an
average of 27, The sand layers ware generally wet and exhibited sloughing conditions. Grain
slze distribution analysis tests on selected sand samples indicatsd that the sand was mainly fine
grained. 1t is expacted that the surficial sand solls at the subject site are frost suscaptible and
may axpanence frost heave,

43. GLACIAL CLAY TILL

Glacial till was encountered below (e topsoll or sand soils in all the boreholes, and extended
beyond the exploration depth. The glacial clay Ul consisted of a mixture of clay, sit and sand.
The cay till contained sit and sand pockels and layers. Cobbles and boulcers were
sncountared in some of the boreholes. It & 'o be noled that clay Nl deposits commonty contain
scalleved cobbles and large bouiders,

Thia SPT “N” values in the %l ranged from 7 to greater than 50 blows par 15 om panatration with
an avarage of approamately 33, The clay till was assessed to be stiff 1o hard in consistency.

Ligquid and plastic limits of samgles from the clay il were in the order of 26-34 porgent and 9-15
parcent respectively.  Molsture contents of recovered samples of the glaclal tl were between 7
percent and 38 percent with an average of about 13 percent. 1t is expacted that the n-situ
moisture corent of clay till ks close (o its optimum moisture content,

4.4. GROUMDWATER COMDITIONS

Groundvwater seepage was notéd in some of the boreholes at the complation of driling. - The
grounchwater levels a5 measured al the site are shown in the abla batow:
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Table 1: Measured Groundwater Depths below Grade {m)
Borehole No. | Depth {m} of Groundwater Level [m} GmundwaterlLl:vEJ {m) l
Borehole Upon Completion of Drilling On 30 April 2005

BH-1 l_ B.A Mo Accumulation 5.1
BH-2 4.3 Mo Accumulation Standpips Mot Installed
BH-3 B.& Mo Accumulation 7.2

T BH-4 4.3 Mo Accumulation Standpipe Mot Installed
BH-5 8.8 Mo Accumulation Mo Accurmulation
BH-5 4.3 Mo Accumulation Stancpipe Mol Installed
BH-7 43 Mo Accumulation Standpipe Mot Installed
BH-B 43 Mo Accumulation Standpipe Not Installed |
BH-5 3.8 Mo Accumulation 4.2
BH-10 4.3 3.5 Standpips Not Installed
BH-11 4.3 1.2 Standpipe Mot Installed
BH-12 848 Mo Accumulation 4.0
BH-13 4.3 Mo Accumulation Standpipe Mot Instalied |

T BH-14 ] Mo Accumulation 25
BH-15 4.3 Mo Accumulation Standmpe Not Instalisd
BH-16 4.3 a7 Standpipe Not Installed
BH-17 4.3 Mo Accumulation Standpipe Mot Installed
BH-18 Mot Drilled
BH-19 BB 55 29
BH-20 4.3 Me Accumulation Standpipe Mot Installea
BH-21 8.3 Mo Accumulation | 1.8
BH-22 4.3 as Standpipz Not Installed
BH-23 8.8 Mo Accumuation 1.3

| BH=24 E Mo Accurnuation Standpipe Mot Installed

- BH25 | A | 30 1.1

T BH28 | a3 Mo Accurmulation Standpipe Mot Installed
BH-27 4.3 3.0 Standpipe Mot Installed
BH-28 43 | Mo Accumulation Standpipe Mot Installed

[ BH-29 4.3 Mo Accumulation Standpipe Mot Instalied

Thi depth of the groundwaler table tymcally Hucluates seasonally depsnding upan several
factors that include the lecal gaology and hydrogeslogy and effects of recharge due o infiliration
from snowmelt and precipitation.

Sloughing and groundwater infittrafion should be anticipated during escavations, such as pile

noles and trenches, aspeacially if the excavation intercepts a sand layer. 1 is expectad however,
that conventional grouncwater control measures such as perimetar drainaga trenches, granular

AN Faval Il s r".‘ll._lt' i
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drainage layers at base ol ulility trenches draming to a sump equpped with a pump, and casing
for pile holes would be sutficient to control potential groundwater infiltration.

2.0 DISCUSSIONS AND RECOMMENDATIONS

5,1. GEOTECHNICAL CONSIDERATIONS

The subsudace conditions at this site are considersd o be sutable for the proposed
dovelopment since the rative soil deposits at shallow depths have adeguate  bearing
cheractenstics. |t is expected that future industial buildings will impose light to moderate
structural loads.  As swch, the subsuiface conditions are suited to strip and spread footing
faundations, as well as pile foundations.

The soil conditions at the site are also well suited for mstallation of underground utlities,
construclion of slab-on-grade floors, and construction of asphalt surfaced roadways.

5.2 SITE PREPARATION

The preliminary development configuration was proposed, but design grades for the subdnision
wara Unknown at tha time of preparation of thiz repart. 1t is anticipated, however, that zome site
grading including cut and backfill will pe required prior to the subdwision developmeant. [t should
e emphasized that surface grades should be designed o minimize the depth of 6l acress
building feotprints o reduce the potential for settlements.

It is recommended 1o strip all topsadl from areas 1o be developed. The surface of the exposed
subgrade follcwing remaval of the topsol and site grading should Se proofrolled 1o identify any
weak spots. Any localized soft areas encountered should be sub-excavated and replaced with
suitable engineered fill. The depth of execavation shouwld be sufficient to remaove the soft
material, or o bridge over 1he material 1o give proper support for eanthmowing ana or paving
equipment,

Soft subgrade conditions
Snoft subgrade conditions are not axpectad o be an issue. Howsver, If soft subgrads cendtions

are encountered, subgrads improvement technigques shoukd be psed,

Subgradea improvemeant would invelve tha use granular il The thickness of the imiial gravel lift
required 1o bridoe the 3oft areas is typically in fhe order of 300 to 500 mm or more depending on
the actual condition of the subgrade at the time of construction.  The granwlar layer should be
placed in one lif1, using a hoe to keep taffic off the subgrade and subsequently static rofled.
Subsequent ifts of Al sheuld be placed in maximum 0.3 m thick 1fts.

Mow Fofl Placernant
Engineerad Kl o being the Site subgrade up to design grade shoukd consist of ow o mediom
plastic clay or & wa/l-graded granular material.  Sand which s uniformdly graded, or which
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contains mora than 10 parcent passing the 0.080 mm sieve showd not be used. If gravel is 1o
be used, aggregate sizes larger than B0 mm should be removed pror to placement. All fill sails
showd be free from any organic materials, contamination and deleterious construction debris.
Fill materials should not be placed in a frozen state, or placed on a froren subgrade, Al lumps
of matenals larger than 100 mm should be broken down during placament,

Mative clay 1ill is considered suitabla for use as enginearad fill. The use of the native sand i not
recommendad dua to the difficulty in compacting thase sodls in an unconfined area. Mowever if
ther zand ‘s to be used, close controd of soil maoisture will be required to achieve specified
compacton.

For areas requiring subgrade support such as floor slabs or aprong, it g recommended 1o
compact the fill to a minimum 100 percent of Standard Proctor Maximum Dry Density (SEMDD).
Uniformity of compaction is most impertant,  Engineered fill under roadways and parking should
be compacted to at least 96 percent of SPMDD,

To reduce compactive effort, it is suggested o place the granular fill at moisture contents within
2 percent of Optimum Moistura Content (OMC; ASTM DE98), and clay fill at mosture contants
betwean 1 percant below optimum and 2 percent above OMC. The ift thicknesses should be
qoverned by the ability of the selected compaction equioment to uniformly achiewe the
recommanded density. It is recommended o wse lifts with a maximum thickness of 200 mm for
granular soils and a maximurm of 150 mm for cohesive soil.

If impored gravel fill is used to raise the grades, it shouid consist of a minus B0 mm gravel
within the gradation limits given in Table 2. Other gravel fills with gradation limits slightly outside
of those given in Table 2 may be considerad upon approval by the gestechnical engineaer.

TABLE 2: GRADATION LIMITS FOR 80 MM PIT RUN GRAVEL

Slave Size Percent Passing
80 mm 100
5mm T 251050
© BOum 7 ot

Setflernsnt of backlil should be expected, even for well compacted seils placed and compacted
under [deal condifions,  Settlernants in the order of 1 to 3 percent of Tl thickness are typical in
clay soils compactaed betweaan 85 percent and 548 percant of SPMDD.

The quaity and placement of Rl sails should be monitersd by qualilied gectechnical perscnnel
with field density tests for each lift of il Monitoring should be conducted on a full time basis for
structural fills, The completed sungrade sufacs should be proof-rolled to confirm that suface
deflections are minimal under the influence of construchon fraffic, and to verily that an
acceptable degree of compaction has been obtained,
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Site Grading
The areas to be developed shoud be graded in the sardy stages of construction 1o provice

positive drainage for surface runoff. To reduce accumulation of surface runoff and softening of
the subgrade. site grades should be designed to minimize ponding of water on the suface and
to provle positive drainage away from the proposed building and pavement areas,

Surffcial Sands

Surlizial fine grained sands have heen chserved at ssveral locations on the site. These sands
are expected to be sensilive 1o dislurbance in wel condtion. In addition, these sands meght oe
suttject to trost neave i areas with high groundwater table. Reducing the risk of frast heave by
removing the sand and replacing it with clay soils might be cost protibitive.

It 15 recommended o grade the roadways ard delay the placemeant of asphalt by at least one
construction season (e, allow the subgrade to experience ong irost thaw oycle). Bassd o the
performancea of the roadway following the frost thaw cycle, it might be necessarny to subexcavate
and repair @ specilic segtion of the roadway thatl has expenenced frost heawve pror o asphaill
placamant. [ is o e noted that ong-term maintenance of the roadway might be regulmed in
areas expanancing frost heave.

5.3, BUILDING FOUNDATIONS AND SLAB SYSTEMS

Sie-specific geotechnical investigations are recommended for each dewvelopment m s
subdivision. The sie-specific investigailon woukd assess local soil conditions, groundwaler
tabile, and fill considerations resulting frem site grading.  Below are some ganeral guidelines lor
Building foundations and s'ab systems.

5.3.1. Footings

Shaflow footings will likely be foundsd in ither sand or glacial clay il sals. Onoa praliminary
basis, foolings based on rative soils may be designed using allowable bearing pressures of 120
kFa, The allowacle beanng pressures above are presanted as gengral indormation far use in
prafiminary design. Allowable bearing pressures higher than the preliminany values presented
above may be appropriate i Some argas, parhculary whare the fﬂﬂting naaring surlace
consists of gravel or very stiff 1o hard clay fill soils.  Allowable bearing pressures for detailed
design should be estadlished through separate project-specilic geotechnical evaluations as
individual lots are developed,

Footings should e basad direclly on undisturbed inorganic natve soils free trom osened
matanal, or on enginsered fill constructed in acsordance with the recommendations provided in
Saction 5.2, The bearing surface of sach tooting base should be excavaled in a mannar o
minimize disturbance of the subgrade. Cleaning of the bazes of the footing excavations will
lixaly he requrad to remove loosened soil debris. Should softenad soils be encountared at the
degign footing depth, the footing excavation should be deepened such that lcotings bear on
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competent scils.  The bearing solz at each footing excavalion should be inspected and
approved by gualified geotechnical parsonnel pror 1o concrate placsment.

The bearing surfaces should be protected from welting or drying, incleding inflow of surface
water. The toundalion sails may experence loss of bearing strangth should they he subjectad
o increases in mosture,

The toundation seils beneath the foctings must not be allswed to fresze during construchon or
during the service life of the building. Footings founded on frozen sail during construciion may
saffle when the founding scils thaw. Bearing soils that become frozen during construction
shipuld be removed and repfaced with concrate, or the embedment depths should be extended
to the unfrozen zone.

For protection against frest action, pefmeater foolings in haated structures should be founded at
lgas1 1.5 m below finished grade, Interior footings in heated bulldings require a minimum 0.3 m
embadmeant deplh below the surface of tha native soll. Footings supportng unheated buildings
or unheated parts of buildings should have a minimum 2.1 m of soil cover, Rigid insulation can
be considered to reduce the depth of frost penetralion and the requirad depths tor foundatons.
Design insulation configurations can be provided once the desired footing embedmants have
been astablizhed,

The design and construction of footings should comply with relevant Alberta Building Code
requirements

5.3.2. Grade Supported Slabs

Concrete floor slabs supported on the engineered il or on subgrade prepared as outlined in
Section 5.2 under “Site Preparation”, are considared feasibie. It is assumed that the proposad
building floor slabs are subjected 1o vads kess than 10 xPa, and that the buldings will be heated
in the winter,

A layer of gravel basa course, at least 150 mm in thickness, is recommeanded directly benesath
the concrete floor siabs. The gravel should be placed in a single lift and uniformity compactad to
a minimum of 100 percent of SPMDD using a plate tamper or smooth drum raller. The gravel
should be well gracded, free draining with a maximum aggregate size of 20 mm and less than 3
percent passing the 0.080 mm sieve.

Small wertical movements may be experienced dug fo moisture change in the subgrade clay
soifs. Prowisions should be made for movements between parnifions and adioining columns or
lcad bearing walls. N general, grade supparted slabs should ba allowed to float relatve 1o
adjacent foundalion glements, except possibly at doomways. In addition, whers parfitions are
placed uvnder struciural members, a space should pe |eft at the top of the partifien to allow
vartical movement (at least 25 mmy).  If some differential movarment cannod be tolerated, then
consideration should e grien to structural slab sysiems
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Service connections should be designed to accommaodate some movaments, Waterines should
not be placed befow slab on grade floors, Waste waler lines below slabs should be installed
carsfully 1o minimize the polential tor breakage and leaks. Heating ducts below grade showld be
insulated to prevent drying of the subgrade soils.

5.4. SIDEWALKS AND APRON SLABS

Extorior sidewalks and the apron slabs should be free-oatng and should not be doweled into
fowndation slements except possibly at doorways, 11is o be noled that site soils are moderaisly
trast susceptibie particularly in areas with shaliow groundwater takle,

The separation joint at the sidewalk/bucding interface should be sealed in ardar to limit seepage
of surface runoff into the subgrade soils. The subgrade beneath the exienor Hlatwork or concrete
silewalks adjacent to the building should be sloped away from the building at gradients of rat
less than 2 pescant.

5.5. BURIED UTILITIES

It iz expacted that bured services will be installed to degths of about 3.0 m 1o 4.0 m below
fimzhed grade with some potential lor stightly deeper major sarvice trunks. 1315 expactad that
soil conditions in the trench bottoms and walls will mostly congist of clay till andfor sand,

5.5.1. Service Trench Excavation

The stable siesiope angle for conventional unsuppered trench excavalions is depandant on
the local sol conditions. Conventional trench excavations with cut slopes are considered 10 be
appropriale.

The side slopes of conventional unsuppartad trench excavations would be dependent on the
local soil conations.  In general, for excavations up to 4 m depth, it is recommend that side
slopes be cut pack to & minimum of 1 herizontal to 1 verteal (THIVYL W seepage zenes or
sandyisilty =oils are ancountered, flatter side skopes up to 3HAY rmay be requred.  For
gxcavations deeper than 4 m, flatler side slopes or lemporary excavation suppaer might be
requirad.

Surface graging should ba undertaken so that surface water is not allowed to pond adjacent 1o
trenches, In addtion, the degree of stability of a sieeply excavated trench wall decreasas with
tirne and, therelors, construction should be drected at mimmizing the length of bme trenches
are kfl opan

Stockpiles of malenals and excavaled soil should be placed away frem the crest of trench
slopes by a distance equal to at least half the deplh of the excavalion. Simdarly, wheel loads
should be kepl back at least 1m from the crests of excavations.  Larger selback distances
should be established for heavy lrucks such as those hauing soit or concrate, Greater setbiacks
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are recommendad for excavations that remain apen for axtended periods of time. BMonitonng
antd maintenance of the slops should be camied out on a requiar basis.

Installaton of underground services and wiilities requiras an observational approach be adopted
which should combime local experence, the installation contractor's axperience and
geotechnical input. It would be desirable for the excavalion contractor to be experienced in
similar conditons, andior alternatively 1o excavate lest pils in advance of construction to
familiarize field persornel with zubsudace conditions. Quality workmanship is essantial,

The iatest edition of the Construction Salely Ragulations of the Ocoupational Health and Salety
Act af Alberta should be followed.

In the event of signdficant groundwater seepage of wet bage conditions, & frée draining gravel
layer {draining to a sump equipped with 2 pump) should be placed across the franch base, This
layer of gravel 5 mended to form a stable working base, and the thickness required will be
based on keeping groundwater below the working surface.

5.5.2. Pipe Bedding

Minor deflections of the rench bedding are expacted. Underground atility pipes should be of a
type which will maintain watertight joints (i, rubber gasket) afier minor shifting has ocourred.

Bedding reguirements are a function of the class of pipe and trench configuration, as well as site
specific geatechnical corsiderations. In general, granvlar pipe bedding shouid be relatvely wall
graded sand or sand/gravel mixture which can be readly compacted arourd the pipe to achisve
nigh frictional strength. Bedaing granular malsrials must have an approprate gradation so that
migration of natural scils into the granular system is restricted.  Uniform gravels or gap-graded
sands and gravels should not be used as bedding materials unkess adequate provision is made
o surrcund such soils with a geotaxtila filter.

5.543. Trench Backfill

Fill materials and placemeant lechnigues used to bring the site © grade alter excavation shouwld
conlorm o recommendations given in Section 5.2 undar “Site Preparavon”. The native clay ull
5 considered acceptable for use as trench backhill matedal. The use of tha native sand 15 rot
recammimendad due o the difficully n compacting these soils. Howewver, if the sand s to be
uged, closa control of 2oil meisture will be required to achieve specified compachon.

Trench backhll should be uriformby compacted o a minimum of 85 percent of the SPMDD 1o
within 1.5 m of the finished ground surface and to a minirmwm 98 percent of the SPRMO0 from
1.5 m helow ground surface to grade.  Compaction lesting and inspection of backhll placement
is recommended o manitar the guality of workmanship during placemeant

It shoudld b recognized that some seltiement of 1he compacted backfill in trenches under sell-

weight will ocowe, The magnilude and rate of settlement will be degendent on the backfill sol
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Iype, the moisture condition of the backfil at the time of placement, the depth of the sarvice
french, drainage cenditions and the initial density achieved duning compaction.  Generally, [ofal
satthernent of 1 - 3 percant of ill thickness is expected for sails compacted (o between 88 and 55
percant of the SPMDOD, Wetter backfill compactad 1o reduced densily standanis may ba subjact
1o greater settlements, paricularly in the evert of long term downward groundwater changes

Clay materials with vanable moisture conterts compactad as trench backfill would not be
expacted to provide uniform roadway subgrades for the support of pavemest sectons, Design
considerations required for roadway subgrade consiruclion are discussed in tha foliowing
section of this repot.

56. SUBSURFACE COMCRETE

Laboratory tests pedommsd on sl samples from the site indicate negligible water solubfe
sulphate concantrations.  The polantial for attack on subsudace concrete at the site s
considerad to be low. Thersfore normal (Type 10} Portland cement may be used in tha
manufacture of subsurface concrete in contact with soll at the site, Should any fine-grained
matenals be impored to the site for use as backfill, it shoukd be lested for potential chemical
attack on concrete. Al concrete expesed to a freezing environment either during or aller
constructicn should be air entrainad

5.7. ROADWAY CONSTRUCTICON
5.7.1. Roadway Subgrade

All existing organic topseill should be removed down to the native soils withinm the proposed
traffic areas. The exposed roaoway subgrade surface should be proot-roflad to identify soft
andior weak areas. The soft areas should be subcut and replaced with sutaole fill material
compactad to 95 percent of SPMO. The depth of excavation should oe sufficient to remove
the solt malerial or to bridge over the sofl spots lo give proper support fo traffic loads.  Fill
materials and placement techrugues usaed 1o bring o the design qrade after sxcavation shoukd
conform 1o recommendations given in Section 5.2 under “Site Praparaftion”,

5.7.2. Pavement Design Parameters

Two flexible pavemeant designs are proposed for this subdivision, a maderate traific section for
the local industrial streets, and a heavy traffic section for the industrial colleciers. The assumed
Design Traffic (B0 kM axles) is 8 x 10" Equivalent Axla Loads (EAL's) for the industral local
raads and 2 X 10" EAL's for the collectors ovar a dasign period of 20 years.

The zoaked CBA value for the clay till and/or sand subgrade at the site (5 estimated be 2 10 4,
which is rapresontatve of the subgrade scils in a weakenad condition during the pariod of

cpring thaw. The proposed pavement design aszwmes that soft areas mn the subgrade have
peen mprovad as descrnbed in Section 5.5,
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Based on the precading assumpticns the following flexible pavement sections are proposed:

TABLE 3 FLEXIBLE PAVEMENT DESIGN
Loca! Hoads Collzctor Roads
(Moderate Tralfic) {Heawy TraHic)
Asphalt Concrate 75 mm 150 mm
Crushed Granular Base 1 50 mm 100 mm
(20 mm mirus)
B0 mem minds Subbase Course 300 mmm T AN mm

The perfirmance of the proposed pavemeant design sections will be, in large part, dependent on
achiaving a stable subgrade with adaquate drainage. Drainage grades should be provided at
the subgrade level (2.9, crowningl, and provision should be made for seepage from subbass
and base gravel to dram into catch bazing o storm manholes. The design pavement structurss
outlined above are based on having a subgrade that provides a stable surface with a mirsmom
of deflection under construction traflic. I subgrade deflections or rutting, s ocodring during
preparation of e subgrade, it will be necessary 10 rework and dry the upper 0.3 m of the
subgrade, o increase the thickness of the subbase gravel oF 0 proade other means of
stablizing the pavement structure at the subgrade level,

The recommendsd levels of compaction for the granuiar materias in the pavement saction
should ba a manimum of 95 percent SPMDD for sub-base course gravel, and 100 porcent of

SPMDD for base course gravel. The asphalt concrete should be compactad 1o a mirimum of 97
percent of Marshall density based or a 75 blow laboratory Marshall test.
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5.7.3. Pavement Materials

It s recommended fo use asphalt pavement materials conforming to tha following specifications.

TABLE 4: ASPHALT CONCRETE SPECIFICATION

Stability 5.4 kKM {minimuim)

Flow 2 -4 mm

Air Voids 3 - 5 percent

WA 14.5 percent (rminimum)

Aszphalt Cement

{penetration grade) (SRS

Aggregate malerals should be composed of sound, hard, durable paricles lree from organics
and foreign material. It = recommended that aggregate matenals conform o the folowing
Albarta Transportation (AT) specifications:

« Asphalt Gravel Designation 1, Class 16
# Crushed Base Course Designation 2, Clags 20 ar Designation 2, Class 25
* Subbase Gravel Besignation 6, Class 80

The applicable sections of the AT aggregate specifications, are provided in Appendix & Based
on availability of local matenals at the time of the tandsning or congtruction, allarnata matenals
could be considered upon review by the geatechnical sngineer,

5.7.4. Surface Grades

The road surface should be sloped and graded to effectively remove all surface water as rapidly
as possinle, To minimize the occurrence of surface waler ponding in the roadways, fimshed
surface grades and cross slopes in the arder of fwo percant are recommeandsd.  Allowing water
to pard on the pavement suface will kead o infittration of water into the subgrade which could
result in weakening of the subgrade soils, and also encourage the formation of polholes during
gpring thaw. It is recommended that drainage also be provided at the subgrade level by
crowning the subgrade and by prowviding access for any accumulated water through weepers
into cateh basing andfor manhales,

5.7.5. Pavemcnts Over Trenches
Mo specal pre-design considerations such as thickening the pavement section over backfillad
trenches are required, The settlement of repches is caused mainly by the kong termn self weight

of the fill, not the short term live [oads fromraffic,. The road sechon or tha thickness of grandlar
subbase placed in the raad subgrade shouk! be detenmned by the level of support expectad

AXAGTT Fenal Flejacal ehee Page ¥
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from the subgrede, pasad on field observations, To minimize distress o pavermnent streciuras,
trench backfill should be placed as discussad in Section 5.5 “Buried Servica Instatation”.

To minimize the effacts of potential settlements on completed roadway sudaces, it is
racommended that staged asphalt pavement construction be adopted and that placement of
final agphalt concrete surfacing materials be delayed as long as possible subseguent to
completion of tranch backiilling.

5.8. INSPECTION

All engimeering design recommendations presented herein are based on the assumption that a
gualified contractor will be retained to camy out the work and that adeguate monitering will be
provided by gectechnical personnel during comstruction. |t is recommended that inspections of
fill or backfil placement be conducted on a full-time basis by a gualified geolzchhical
technaologist, ard include tield density testing,  Foundation beanng sufaces should be reviewed
by a geotechnical engineer prior to the instalfation of foolings,

BEAGTT Fanad Fhoport foe Pimgir 14
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6.0 CLOSURE

This repord s bazed on the lindings af 28 borehole locations.  Should different subsol ar
groundwater conditions be encountered during construstion, AMEC must be natified and
recommendations submitted herein will he reviewsd and revised as required,

Seoil conditions, by their nature, can be highly variable across a site. A conlinganocy amouni
should e included in canatriction budgets o allow lor the possibility of varations in soil
condifions that may result in modification of the desgn andfor changes o construction
procedures

This report has been prepared for the exclusive use of 483786 Alberta Limited and thair agenls
for specified applcation of this project. It has been prapared n accordance with genaraily

aczepted sad and foundation engineering practices. Mo other warranty, expressed or implied, s
riade.

Respectiully submitted,

AMEC Earth & Environmental

PERMIT TO PRACTICE
AMEC Earth & Envirenmantal

a Division of AMEC Americas Limitad
Sigrature e

=
Cale .-'"lfr"r.»?.sq..-f =l

PERMIT NUMBER: P-Da346

The Assusiation of Professienal ENginces,
Geokogisls and Greophysicsts of Albetta

Jay Jaber, M.5c., P.Enrg.
Geotechnical Enginesr
Manager, LioydminsterBonnyville Offices

Reviewad by:

Kewn Spercer, M.Eng., P.Eng.
Senior Geatechmical Engineer
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APPENDIX A

Figure 1: Borehode Locations
Borehole Logs
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ABATEG ALBERTALTD
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APPENDIX B
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EXPLANATION OF TERMS AND SYMBOLS

Tha terms and symbots used on the borehole logs b summarize the resulis of Beld investigalion ang subsequent
laboratony besting are descnbed in these pagss.

It sheeddd be noted thal malerials, boundaries and condilions have bean astablished arly at the borehole locations
al tha time of mwesligation and are nol Reckssarily representative of subsudace condiiors elsewhérn aonoss the
sile

TEET DATA

Data oblained duning the field investigation and from laboralory testing are shown al the eoprogaats deplh
interval.

Abbrasations, graphic Symbols, and malevard test mathod desigrations are as follows

"o Cansoldation lest 5T Swolking test

Dn Fralative dersity ™ Torenng shewr sirength

"k Pesmaability coeflicien: vs Vane shear sirerggth

M Mectanical prain size analysis w Hatural Moisture Content (A3TM DZ215)
and hydrometer fest i Ligused limit (ASTH D 423)

N Standard Penatration Tes! s Plistic Limid (ASTM [ 424)
[C5A AT1D1-60)

My [ynamic come pensatraton tesl Es et sy at falure

3 & W plastic Sl ¥ Unit weright of Soil or rock

oo Pockel panstromeler strengih ¥a Ciry wnit wesgahil of soil or nock

*n Trawal compresshon 1ast P Dwnsity of scd or ock

" Urennfined compressive strength Py Diry Donaity of sod or rock

| Shasrbo foesd C Urdraired shear sirength

- M Conceniration of watar-soluble sulphate - Seepage

X Obgervesd walns level
* Thi resulls of theso tesis are usually repored Separalohy

Sails are classifed and dascribed acoording 10 Soer engineenng proparies and bohawiow.

The soil of aach siraium is deserbed using the United Soll Classificalion Systam’ modified shghlty so that an
inorganic ¢lay of *mediem plastciy” is recognized.

Thix mocifying sdjecives used 0 defing the aciul or esbmsied percentage ranga by wegh of minor mpoients
are corastedl with e Canadean Founsdabon EJ'le"I&G"WIg M..'llur.lcll2

Rafatoe Density and Gongisiieey,
Cohecion|pgg Soilg Cohesive Sails
Undraimed Shear

Rty Dhansity SPT (M) Wakia Carsistarny Strergth o, (KFa)
Viery Loose 04 Wary Solt [ TH
Leosa 4=10 Eofit 26
Coampac 10-30 Farm, 3550
Derse J0-50 sl S0-100
Very Donse el 1] Vary S 103-200

Hard k)

Siandad Penetration Rasistance N vake}
The mamizer of biows by a 63 Gkg haramer dropod TAO mrm 1o tive a 50 mm dameler opan sampled allachod 1o
SAC el el Tor a distance ol 300 mm
Unled Holl Casslosbon Sydem”, Tecineal Memssrandum 36:357 pepsred by Walsmays Eopanmend Stabos Wekgiam
Rivmmappl, Corps ol Drgensec, U 5 Army Vol 1 Besch 193
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APPEMDIX C

Albera Transportation Aggregale Specifications
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Appendix “D”

Storm Water Drainage Report
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1.0 Introduction

VicTa is proposing to subdivide the SEY%: Sec. 14 Twp. 61 Rge. 6 W4 M into
Highway Commercial and Industrial lots. Application for approval for subdivision
must be accompanied by an Area Structure Plan. The Town of Bonnyville also
requested that a storm water drainage review of on-site and off-site storm water
considerations be undertaken. Overall on-site storm water drainage considerations
are included in the main body of the ASP. This report has been prepared to
address specific concerns put forward by the Town including the following:

e review of storm water drainage that may flow onto this property from adjacent
properties,

¢ identification of the overland drainage route (e.g. ditch system or pond) and
how it will drain to a drainage facility and/or off site;

¢ the means for conveyance of storm water from the site (an outlet and outfall
should be incorporated on the plan drawings),

e through computer simulation, the developer should also be required to
describe how storm water created by the new development will be attenuated
at pre-development flows,

e engineering proof that storm water discharge from on-site storm water
management facilities will not exceed the pre-development flow rate; and

e demonstration that the development will result in no negative downstream
impacts.

The remainder of this report addresses each of the points outlined above through
the use of excerpts from national topographical maps, and computer simulation of
various rainfall events.

2.0 Review of the Storm Water Flows Associated with the Area Being Considered
for Development

A review of the topography of the land surrounding the proposed development was
undertaken on the basis of Topographic Maps produced by the Canada Centre for
Mapping and on the oblique coloured aerial photo of the overall drainage system
that allows storm water to flow to Moose Lake. The specific topographic map that
became the basis of the review of storm drainage for the proposed development is
entitled “Bonnyville Alberta”.  Figure 1 indicates the location of the proposed
development in relation to the westerly built-up area of the Town. The drainage
arrows indicate the direction of the flow of storm drainage on the proposed area of
development and on the land adjacent to the proposed development. A drainage
channel that traverses the land immediately to the west of the proposed
development is clearly visible on Figure 1. Figure 2 provides an expanded view of
the area being considered for development. Figure 3 provides an orthographic
view of the same property. The orthographic view clearly indicates that water on
adjacent land flows away from the proposed development area. Figure 4 is an
oblique color aerial photo of the storm water flow channels that allow water to flow
to Moose Lake from the proposed area of development.

The flows of storm water that must be accommodated were calculated using a
storm water flow computerized modelling program.
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Figure 1. West Bonnyville
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Figure 3: Orthographic View of the Area Being Considered for Development
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Figure 4: Colour Air Photo Identifying the Flow Storm Water to Moose Lake
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3.0 Storm Water Management Flow Calculations

Storm water computer modelling was undertaken using a modelling program developed by
the Environmental Protection Agency. The EPA Storm Water Management Model
(SWMM) is a dynamic rainfall-runoff simulation model used for single event or long-term
(continuous) simulation of runoff quantity and quality from both rural and urban areas but
primarily from urban areas. The runoff component of SWMM operates on a collection of
subcatchment areas that receive precipitation and generate runoff and pollutant loads.
SWMM tracks the quantity and quality of runoff generated within each subcatchment area
and the flow rate, flow depth, and quality of water in each pipe and channel during a
simulation period comprised of multiple time steps. This model which was first developed
in 1971 is now used internationally. The initial work involving the calculation of runoff from
the proposed development area involved calculations for pre and post development runoff.
It was concluded that a storm water management pond would address both quantity and
quality issues for storm water runoff from the proposed development area.

Proposed design elevations were established to ensure that the superimposed topography
would accommodate the flow off storm water runoff to a proposed retention pond. It is
proposed that the retention pond be constructed in a natural low lying area of the
proposed development area as shown on Figure 5.

The darker areas shown on Figure 5 indicate areas with higher elevations. The Town
Engineer advised that there is a contributed off site drainage flow of approximately 0.14 m?3
per second that flows from the area to the north east of the proposed development. That
additional flow was incorporated into the storm water runoff calculations.

Storm water runoff simulations were then undertaken for pre and post development 1 in 5
year rainfall events of 24 hours duration and pre and post development 1 in 100 year
rainfall events of 24 hours duration. The actual rainfall intensity values were based on
rainfall events that have been measured in Cold Lake. These values were used in the
absence of measured rainfall statistics in Bonnyville on the advice offered by the Town
Engineer.

The results are shown by Figures 6 and 7 and the associated calculations. The following
summarizes the results:

Event Duration Pre Dev. Post Dev. Difference
Flow (m3) Flow (m3) (m3)
lin5Yr. 24 hours 6863 21,098 14,235
1in100 Yr. 24 hours 11881 36,535 24,654

Off site contributions must also be accommodated in the overall storm water management
system for the development. The Town Engineer has indicated that:
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“The north western portion (20 ha) of the partially developed existing
Commercial/Industrial area to the east of the plan area drains through a 450 mm
culvert crossing under 66" Street, 40 m North of the intersection between 66™
Street and 54™ Avenue. This existing Commercial/lndustrial area will contribute a
flow of 0.14 m3/s through the culvert to the proposed area. The applicant, through
the ASP, must demonstrate how this flow will be accommodated through the ASP
lands.”

Preliminary calculations related to this suggested contribution would indicate that
the contribution was calculated on the basis of the amount of run off that would be
contributed from undeveloped land. The land is presently partially developed and
could be considered for development in the foreseeable future. Consequently, the
decision was taken to incorporate the anticipated runoff for developed industrial
land as opposed to undeveloped land.

The additional off-site contribution from a 1 in 5 year event that must be accommodated in
flow channels and stored on-site was calculated for industrial development as follows:

Q =0.00278 x CIA

Where :
Q = Quantity of Runoff in m®second
C = Runoff Coefficient = 0.6
| = Rainfall Intensity in mm/hr = 53.9 mm/hr
A = Area in Hectares = 20

Q = 0.00278 x (0.6) x (53.9) x (20)
=1.80m3/s
=107.88 m®/min
=6473.17 m3/hr

The additional off-site contribution from a 1 in 100 year event that must be accommodated
in flow channels and stored on-site was calculated for industrial development as follows:

Q = 0.00278 x (0.6) x (94.2) x (20)
=3.14m3/s

=188.55 m®/min
=11313.04 m3/hr

The off site contributions must be accommodated by the both the flow channels and the
storage capacity in the retention pond that will be included in the proposed West
Bonnyville Business Park development.
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Figure 5: Proposed Elevations

sjabie] abeujelg

FEeE e

OO0 LEY
OBA"BES
OCEEFS
OO0°BFS
DLE8FS
DZ5™8FS
QLS LT
Jululs i

OBA'ExS
OE9°Ews
O00°B#E
OLB"BFE
O258F5
OLE L+
O00°£%5
O0%°BwS L

N[+ n @~ @

4O | UD|3oM3)3 WMoY | LOj304a)F Lundjugy | Sguwny

{0 EUIoA

i
5l 'MKE *H ME

I
3
_
I
I
I
_
o

|
LAk ] 13 L] |

#8242 Bylaw 1277-05



Figure 6

Storm Water Management Model for a 1 in 5 Year Rainfall Event — 24 Hour Duration
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COMPUTER SIMULATED STORM WATER MANAGEMENT MODEL

Foralin 5 Year Rainfall Event on Undeveloped Land — 24 Hour Duration

(Runoff Coefficient = 0.197; Time of Duration = 24 Hours)

Volume Depth
Runoff Quantity Continuity hectare-m mm
Total Precipitation ...... 3.490 53.900
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 1.713 26.457
Surface Runoff _.......... 0.686 10.599
Final Surface Storage .... 0.000 0.000
Subcatchment Runoff Summary
Total Total Total Total Total Runoff
Precip Runon Evap Infil Runoff Coeff
Subcatchment mm mm mm mm mm
Catchl 53.900 0.000 0.000 26.457 10.599 0.197
Totals 53.900 0.000 0.000 26.457 10.599 0.197

Area = 647,500 m? :
Runoff = 10.60 mm = 0.0106 m/24 hours
Volume = (Area) x (Runoff)

= (647,500) x (0.0106) = 6863.5 m®

Approximately 6863.5 m* of water will be generated during a 1 in 5 year storm, over 24
hours, on undeveloped industrial land.
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COMPUTER SIMULATED STORM WATER MANAGEMENT MODEL

For alin 5 Year Rainfall Event on Developed Industrial Land

(Runoff Coefficient = 0.605; Time of Duration = 24 Hours)

Volume Depth
Runoff Quantity Continuity hectare-m mm
Total Precipitation ...... 3.490 53.900
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 1.713 26.457
Surface Runoff _.._..._..__. 2.110 32.584
Final Surface Storage .... 0.000 0.000
Subcatchment Runoff Summary
Total Total Total Total Total Runoff
Precip Runon Evap Infil Runoff Coeff
Subcatchment mm mm mm mm mm
Catchl 53.900 0.000 0.000 26.457 32.584 0.605
Totals 53.900 0.000 0.000 26.457 32.584 0.605

Area = 647,500m?

Runoff= 32.584 mm = 0.0326 m

Volume (m?) = (Area) x (Runoff)
=647,500 x 0.0326

=21,108.5 m®

Approximately 21,108.5 m® of runoff will be generated during a 1 in 5 year Rainfall Event, over
24 hours, on developed industrial land.
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Figure 7

Storm Water Management Model for a 1 in 100 year Rainfall Event — 24 Hour Duration
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COMPUTER SIMULATED STORM WATER MANAGEMENT MODEL

For a 1in 100 Year Rainfall Event on Undeveloped Industrial Land

(Runoff Coefficient = 0.195; Time of Duration = 24 Hours)

Volume Depth
Runoff Quantity Continuity hectare-m mm
Total Precipitation ...... 6.099 94 .200
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 1.751 27.038
Surface Runoff _._.__....... 1.188 18.350
Final Surface Storage .... 0.000 0.000
Subcatchment Runoff Summary
Total Total Total Total Total Runoff
Precip Runon Evap Infil Runoff Coeff
Subcatchment mm mm mm mm mm
Catchl 94.200 0.000 0.000 27.038 18.350 0.195
Totals 94.200 0.000 0.000 27.038 18.350 0.195

Area = 647,500 m?;
Runoff = 18.35 mm = 0.0184m/24 hours
Volume = (Area) x (Runoff)

= (647,500) x (0.0184) = 11,881.6 m®

Approximately 11,881.6 m® of water will be generated during a 1 in 100 year Rainfall
Event, over 24 hours, on undeveloped industrial land.

#8242 Bylaw 1277-05



COMPUTER SIMULATED STORM WATER MANAGEMENT MODEL

For a1lin 100 Year Rainfall Event on Developed Industrial Land

(Runoff Coefficient = 0.599; Time of Duration = 24 Hours)

Volume Depth
Runoff Quantity Continuity hectare-m mm
Total Precipitation ...... 6.099 94 .200
Evaporation Loss ......... 0.000 0.000
Infiltration Loss ........ 1.751 27.038
Surface Runoff .._.__....... 3.654 56.426
Final Surface Storage .... 0.000 0.000
Continuity Error (%) -.-... 11.397
Subcatchment Runoff Summary
Total Total Total Total Total Runoff
Precip Runon Evap Infil Runoff Coeff
Subcatchment mm mm mm mm mm
Catchl 94.200 0.000 0.000 27.038 56.426 0.599
Totals 94.200 0.000 0.000 27.038 56.426 0.599

Area = 647,500 m?

Runoff = 56.43 mm = 0.05643 m

Volume (m?) = (Area) x (Runoff)
=647,500 x 0.05643

=36,538.4 m*

Approximately 36,538.4 m* of runoff will be generated during a 1 in 100 year Rainfall Event,
over 60 minutes, and developed industrial land.

The retention pond must be designed to accommodate the storm water contributions as outlined

by the Standards for Municipal Waterworks, Wastewater and Storm Drainage Systems.
Selected Sections of that document have been attached to this report as Appendix “A”.
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4.0 Proposed Retention Pond
The criteria used for the design of the storm water retention pond is as follows:
e The volume of the pond must accommodate the volume of storm water runoff generated
by a 1 in 5 year rainfall event in a permanent pool,

e The volume of the storm water runoff generated by a 1 in 100 year rainfall event in the
detention zone and additional freeboard area.

Then the volume of storm water that the retention pond must be able to accommodate is as

follows:
21,108.5 m® (1 in 5 year in a permanent pool)
6,473.17 m®/hr (Additional off-site contribution from 1 in 5 year event)
36,538.40m° (Rainfall generated in a 1 in 100 year Rainfall)
11,313 m*/hr (Additional off-site contribution from 1 in 100 year event)

Total = 75,433 m®

The proposed retention pond must accommodate 75,433 m® of water during a 1 in 100 year
rainfall event.

5.0 Mitigation of Downstream Impacts

The incorporation of a retention pond is an acceptable effective way to control runoff
discharges and enhance storm water quality prior to release into a receiving flow channel.

Section s 4, 5 and 6 of the Standards for Municipal Waterworks, Wastewater and Storm
Drainage Systems, Best Management Practices (BMP’s) for Removal of Pollutants from
Storm Water, states”

“4. Effectiveness
Wet ponds are probably the most common end-of-pipe management facility
for the control of peak runoff discharges and the enhancement of water
guality. Wet ponds are very effective in controlling runoff and improving water
guality when proper design considerations are made for those two objectives.
5. Water Quantity
As a detention facility, a wet pond typically flattens and spreads the inflow

hygrograph, thus lowering the peak discharge. Wet ponds are effective in
controlling the post-development peak discharge rate to the desired
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predevelopment levels for design storms. Watershed/sub watershed analyses
should be performed to coordinate subcatchment/pond release rates for
regional flood control. Wet ponds are relatively ineffective for volume
reduction, although some infiltration and/or evaporation may occur. Wet
ponds are generally effective in controlling downstream erosion if designed
such that the duration of post development “critical impulses” does not
exceed a pre-determined erosive threshold.

6. Water Quality

Wet ponds have been cited as providing the most reliable end-of-pipe BMP in
terms of water quality treatment. This reliability is attributed to a number of
actors including:

 Performance does not depend on soil characteristics
« Permanent pool prevents resuspension

» Permanent pool minimizes blockage of outlet

» Promotes biological removal of pollutants

« Permanent pool provides extended settling

Wet ponds have a moderate to high capacity to remove most urban pollutants
depending on how large the volume of the permanent pool is in relation to the
runoff produced from the contributing drainage area. The establishment of
vegetative zones in and around a wet pond can enhance its pollutant removal
capability.”

The incorporation of a wet pond or retention addresses the issues associated with both
storm water quality and flow control.

The proposed wet pond that will be included in this development will incorporate a wet well
and pumping system for removal of excess storm water. The pumps will be designed to
ensure that post development flow rates will not be exceeded. An outfall structure will also
be constructed at the end of the pipe to ensure that erosion and scouring of the soil does not
occur.

6.0 Summary

The approach taken to address the flow of storm water onto and over the proposed
development ensures that predevelopment rates of storm water flow are maintained and
that the quality of storm water contributions to existing receiving bodies of water is
maintained at a high standard. The system has been developed on the basis of “Best
Management Practices” throughout the course of the work undertaken to prepare this report.
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Appendix “A”

Standards for Municipal Waterworks, Wastewater and Storm Drainage Systems

Best Management Practices (BMP’s) for Removal of Pollutants from Storm Water
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Best Management Practices (BMP’s) for
Removal of Pollutants from Storm Water

From

The Province of Alberta’s

Standards for Municipal Waterworks, Wastewater and Storm
Drainage Systems

August 15, 2005
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Grassed Swales and Water Quality

8.3.4.6. Water Quality

Grassed swales can be effective in filtering and detaining storm water runoff from a
variety of catchment types. Grassed swales are effective for storm water treatment as
long as minimum channel slope is maintained and a wide bottom width is provided.
Many storm water contaminant particulates are effectively filtered by grassed swales
including heavy metals, COD, nitrate nitrogen, ammonia nitrogen, and suspended solids.
Other contaminant nutrients such as organic nitrogen, phosphorus, and bacteria have
been reported to bypass grass swales.

Water Quality Enhancement in Wet Ponds and Wetlands

8.3.5 End-of-Pipe Storm Water BMPs

End-of-pipe storm water BMPs provide water quality enhancement to storm water prior
to discharge into a receiving water body. A number of end-of-pipe alternatives are
available for application depending on the characteristics of the upstream catchment and
the requirements for water quality enhancement. Eight general categories of end of pipe
BMP facilities are discussed:

* Wet ponds

 Dry ponds

* Wetlands

« Infiltration trenches
« Infiltration basins

* Filter strips

« Sand filters

* QOil/grit separators

All references to "wet ponds”, "wetlands", or "dry ponds" assume that extended
detention storage is provided. Extended detention refers to the dry or active storage
provided by these facilities. Extended detention ponds reduce the rate of storm water
discharge by storing the storm water runoff temporarily and releasing it at a controlled
rate. Water quality treatment is provided through enhanced settling and biological
processes. As such, extended detention storage provides benefits related to water
quality, erosion protection, and flooding potential.

8.3.5.1 Wet Ponds
1. Purpose
The purpose of wet ponds is to temporarily store storm ater runoff in order to promote

the settlement of runoff pollutants and to restrict discharge to predetermined levels to
reduce downstream flooding and erosion potentials.
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2. Description

Wet ponds can be created as an impoundment by either constructing an embankment or
excavating a pit. They are often designed as a two-stage (dualpurpose) facility, where
the upper stage (flood fringe area) is designed to store large, infrequent storms, and the
lower stage (extended detention stage) is designed to store, and promote sedimentation,
of smaller, more frequent storms. The deep, permanent pond is the wet pond's primary
water quality enhancement mechanism. Runoff entering the retention basin is designed
to displace water already in the permanent pool and remain there until another storm
event. Runoff entering the basin is slowed by the permanent pool and suspended
pollutants are allowed to settle. Biologic processes, such as nutrient uptake by algae,
are established in the permanent pool and help reduce concentrations of soluble
contaminants. A vegetative planting strategy should provide shading, aesthetics, safety,
and enhanced pollutant removal.

3. Applicability

A reliable source of runoff or groundwater discharge must be available to maintain the
permanent pool of a wet pond. As such, wet ponds are generally considered for
drainage areas greater than 5 ha. Because of a wet pond's ability to reduce soluble
pollutants, it is generally applicable to residential, commercial, or industrial areas where
nutrient loadings may be expected to be relatively high. Wet ponds may not be
appropriate, or may require specialized design, where receiving water temperatures are
a concern.

4. Effectiveness

Wet ponds are probably the most common end-of-pipe management facility for the
control of peak runoff discharges and the enhancement of water quality. Wet ponds are
very effective in controlling runoff and improving water quality when proper design
considerations are made for those two objectives.

5. Water Quantity

As a detention facility, a wet pond typically flattens and spreads the inflow hygrograph,
thus lowering the peak discharge. Wet ponds are effective in controlling the post-
development peak discharge rate to the desired predevelopment levels for design
storms. Watershed/subwatershed analyses should be performed to coordinate
subcatchment/pond release rates for regional flood control. Wet ponds are relatively
ineffective for volume reduction, although some infiltration and/or evaporation may
occur. Wet ponds are generally effective in controlling downstream erosion if designed
such that the duration of post evelopment "critical impulses" does not exceed a pre-
determined erosive threshold.

6. Water Quality
Wet ponds have been cited as providing the most reliable end-of-pipe BMP in

terms of water quality treatment. This reliability is attributed to a number of
factors including:
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» Performance does not depend on soil characteristics
* Permanent pool prevents resuspension

* Permanent pool minimizes blockage of outlet

* Promotes biological removal of pollutants

» Permanent pool provides extended settling

Wet ponds have a moderate to high capacity to remove most urban pollutants
depending on how large the volume of the permanent pool is in relation to the
runoff produced from the contributing drainage area. The establishment of
vegetative zones in and around a wet pond can enhance its pollutant removal
capability.

Some water quality control design parameters for Wet Ponds are:

« Permanent pool sized to store the volume of runoff from a 25-mm storm
over the contributing area

« Detention time of 24 hours
« Length to width ratio shall be from 4:1 to 5:1
* Minimum permanent pool depth of 2.0 m

* Maximum permanent pool depth of 3.0 m The maximum water level should
be below adjacent house basement footings.

* Maximum active detention storage depth of 1.5 m

« 1-in-100-year storm stored within 2 m above the permanent pool
(Alternatively, the 2 m can be used to store the 1-in-25-year storm. In such
cases an emergency overflow drainage system should be constructed with
the capacity to carry storm runoff from the 1-in-100-year storm event to
receiving streams or downstream storm water management facilities.)

« Detention time of 24 hours. Also, a wet ponds water quality control performance
can be improved by providing a pretreatment sump or forebay and a backup
water supply to maintain the minimum storage volume. During the design
process, other design considerations should be evaluated that relate to ease of
maintenance. The forebay should be designed with the following parameters:

« Length to width ratio of 2:1 or greater

 Forebay surface area not to exceed one-third of the permanent pool surface
Area

« Forebay length, Lw as follows:

Lt = [rQp/Vs]os

where:
r = Length to width ratio of forebay
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Qr = Peak flow rate from the pond during the design
quality storm (mas/s)
Vs = Settling velocity (dependent on the desired particle
size to settle)
« Dispersion length, Ldis as follows:
Lais = (8Q)/(dVr)
where:
Q = inlet flow rate (ms/s)
d = depth of permanent pool in the forebay (m)
Vi= desired velocity at the end of the forebay

» Forebay Bottom Width, W = Lais/8

 Forebay berm should be 0.15 to 0.3 metres below the permanent pool
elevation

Constructed Wetlands

8.3.5.3

6. Water Quality

In general, wetland water treatment systems have been found to lower BOD, TSS, and
total nitrogen concentrations to 10 to 20 percent of the concentrations entering the
systems. For total phosphorus, metals, and organic compounds, removal efficiencies
vary widely, typically from 20 to 90 percent. Removal of these latter constituents appears
to be limited by substrate type, the form of the constituents, the presence of oxygen, and
the entire chemical makeup of the water to be treated.
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TABLE 8-2

BMP ADVANTAGES AND DISADVANTAGES

BMP Advantages Disadvantages
Wet pond Capable of remaoving soluble as well as More costly than dry ponds
solid pollutants Permanent pool storage requires
Provides erasion control larger land area
Habitat, aesthetic, and recreation Could have negative downstream
opportunities provided temperature impacts
Relatively less frequent maintenance Could be constrained by topography or
schedule land designations
Sediment removal relatively costly
when required
Dry pond Batch mode has comparable Potential resuspension of
effectiveness to wet ponds contaminants
Mot constrained by land area required by More expensive O&M costs than wet
wet ponds ponds (batch mode)
Can provide recreational benefits
Wetlands Pollutant-removal capability similar to wet Requires more land area than wet
ponds ponds
Offers enhanced nutrient-removal Could have negative downstream
capability temperature impacts
Patential ancillary benefits, including Could be constrained by topography or
aviary, terrestrial, and aquatic habitat land designations
Potential for some nuisance problems
Infiltration Paotentially effective in promoting recharge Appropriate only to small drainage
trenches and maintaining low flows in small areas areas (<=2 ha) and residential land uses
May be appropriate as secondary facility Constrained by native soll
where maintenance of groundwater permeabilities
recharge is a concem Usually requires pretreatment device
No thermal impact Potential contamination of groundwater
No public safety concem must be investigated
Generally ineffective for water quantity
control
High rate of failure due to improper
siting and design, pollutant loading,
and lack of maintenance
Infiltration Paotentially effective in promoting recharge Appropriate only to relatively small
basins and maintaining low flows in small areas drainage areas (<5 ha) and residential
May be appropriate as secondary facility land uses
where maintenance of groundwater Constrained by native soll
recharge is a concem permeabilites
No thermal impact Pretreatment is recommended
No public safety concem Potential contamination of groundwater
must be investigated
Generally ineffective for water quantity
control
High rate of failure due to improper
siting and design, pollutant loading,
and lack of maintenance
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BMP

TABLE 8-2

BEMP ADVANTAGES AND DISADVANTAGES

Advantages

Disadvantages

Filter strips

Water quality benefits may be realized if
part of overall SUM plan (i.e_, as
secondary facility)

Effective in filtering out suspended solids
and intercepting precipitation

May reduce runoff by reducing overland
flow velocities, increasing time of
concentration, and increasing infiltration
Can create wildlife habitat

No thermal impact

Limited to small drainage areas (<2

ha) with little topographic relief

Uniform sheet flow through vegetation
difficult to maintain

Effectiveness in freeze/thaw conditions
guestionable

Sand filters

Generally effective in removing pollutants,
are resistant to clogging and are
easier/less expensive to retrofit compared
to infiltration trenches

Nat suitable for water quantity control
Generally applicable to only small
drainage areas (<5 ha)

Do not generally recharge groundwater
system

May cause aesthetic/odour problems
0O&M costs generally higher than other
end-of-pipe facilities

Qil/Grit
Separators
(3-Chamber
Separator)

Offline, 3-chamber (oil, gnt, discharge)
separators may be appropnate for
commercial, industrial, large parking, or
transportation-related areas less than
2 ha

Scour and resuspension of trapped
pollutants in heavy rainfall events
Difficult to maintain

Relatively high O&M costs

Online design of 3-chamber separators
has resulted in poor pollutant removal
performance

Qil/Grit
Separators
(Bypass
Separator)

Bypass prevents the scouring and
resuspension of trapped pollutants in
heavy rainfall events

Effective in removing sediment load when
properly applied as a source control for
small areas

Effective in trapping oil/grease from run
off

Relatively high capital costs compared
to manholes

Applicable for drainage areas less than
5ha
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EFFECTIVENESS OF BEST MANAGEMENT PRACTICES FOR CONTROL OF RUNOFF FROM NEWLY DEVELOPED

TABLE 8-5

AREAS
Removal Efficiency (%)
Management
Practice TSS TP TN COD Pb En Factors References
Vegetated Average: 65 40 40 40 45 60 Runoff volume IEF, 1991
Filter Strip Casman, 1990
Slope Glick et al, 1991
Reported 20-80 0-95 0-70 060 | 2090 | 2090 VADC, 1987
Range: Sail infiltration Minnesota PCA, 1989
rates Scheuler, 1967
. Hartigan et al 1969
Probable Range: 40-80 30-80 20-60 - 30-80 | 20-50 Vegetative cover
No. of Values 7 4 3 2 3 g | Bufferlength
Caonsidered:
Grass Swale | Average: 60 20 10 25 70 60 Runoff volume Yousel et al, 1965
Dupuls, 1985
Slope Washington State,
Reported 0-100 0-100 0-40 25 | 3100 | s0-80 o 1968
Range: Sail infiltration Schuerer, 1967
rates British Columbia Res.
. Corp, 1991
Probable Range: 20-40 20-40 10-30 - 10-20 10-20 Vegetative cover | EPA. 1983
Whelen et al, 1988
) Swale length PIN, 1966
No. of Values 10 8 4 1 10 7 Caeman, 1990
Considered Swale geomelry
Porous Averglqe: 35 5 20 5 15 5 Maintenance Pitt, 1965
Pavement Field, 1985
Reported 0-95 5-10 5-65 5-10 10-256 5-10 Sedimentation Schueler, 1967
Range: storage volume
Probable Range: 10-25 5-10 5-10 5-10 10-25 5-10
No. of Values 3 1 2 1 2 1
Considered:
TABLE 8-5

EFFECTIVENESS OF BEST MANAGEMENT PRACTICES FOR CONTROL OF RUNOFF FROM NEWLY DEVELOPED
AREAS

Removal Efficiency (%)

Management
Practice TSS TP TN COD Pb En Factors References
Wet Pond Average: 60 45 35 40 75 80 Pond volume Wotzka and Oberta,
1968
Pond shape Yousel et al, 1968
Cullum, 1985
Reported (-30)-91 10-85 585 590 10-85 10-95 Driscoll, 1983
Range: Driscoll, 1986
MWCOG, 1963
OWNML, 1963
Probable Range: 50-90 20-90 10-90 10- 10-95 20-95 Yu and Benemouflok,
90 1986
Hather, 1989
Martin, 1966
No. of Values 18 18 9 7 13 13 Dowman et al, 1969
Considered: OWNL, 1962
City of Austin, 1990
Extended- Average: 80 65 55 NA 40 20 Pond volume Ontario Ministry of the
Detention Environment, 1991
Wet Pond Reported 50-100 50-60 55 NA 40 20 Pond shape cited in Schueler et al
Range: 1992

Probable Range:

Detention time
50-95 50-90 10-90 10- 10-85 20-95
90

No. of Values
Considered:
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TABLE 8-5
EFFECTIVENESS OF BEST MANAGEMENT PRACTICES FOR CONTROL OF RUNOFF FROM NEWLY DEVELOPED
AREAS
- |
Removal Efficiency (%)
Management
Practice TSS TP TN COD Pb En Factors References
Constructed | Average: 65 25 20 50 65 35 Storage volume Harper et al, 1966
Stormwater Brown, 1985
Wetlands Detention time Wotzka and Oberta,
1966
Pool shape Hickock et al, 1977
Burten, 1967
Reported (-20)- (120 | (-15)40 | 20- | 3095 | (30) | Wetlandsbiota ] Martin, 1966
Range: 100 100 80 60 Morris etal, 1961
Seasonal Sherberger and Davis,
variation 1962
ABAG, 1979
Oberts etal, 1969
Probable Range: | 5090 | (5)80 040 - | 2095 . Rushton and Dye,
Hay and Barrett, 1991
Martin and Smool,
1986
Ralnelt et al, 1990
cited in Woodward
No. of Values 23 24 G 2 10 8 and Clyde, 1991
Considered:
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