LAC $TE. ANNE COUNTY PROVINCE
OF ALBERTA
BYLAW # 27-2017
A BYLAW TO CONTROL LAND USE
WHEREAS, Part 17, Section 633 (1) of the Municipal Government Act, being Chapter M-26.1,

Division 3, provides for the purpose of providing a framework for subsequent subdivision and
development of an area of land within a municipality, and

AND WHEREAS the Council of Lac Ste. Anne County has decided to consider and adopt the
Clearview Ridge Area Structure Plan as a means to facilitate country residential growth in Lac Ste. Anne
County.

NOW THEREFORE the Council duly assembled hereby enacts as follows:

1. That the Clearview Ridge Area Structure Plan attached is hereto and forming part of
this bylaw is, hereby adopted.

2. That this Bylaw comes into full force and effect upon third reading of this Bylaw.

First Reading carried the 4™ day of October, A.D. 2017

{é

Eﬂmll}r Mmﬁ (Seal)

Read a second time this 4™ day of November, A.D 2017.




Read o third and final ime this
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1.0

1.1

1.2

PURPOSE

The Clearview Ridge Area Structure Plan provides for the orderly and economic
approach to the subdivision and development of the lands within that portion of the
S.E. 4 Section 1, Township 54, Range 2, West of the 5th Meridian which lies to the
west of Range Road 20 and north of Township Road 540, (commonly referred to as
the Heatherdown Road).

The Clearview Ridge Area Structure Plan is intended to identify key issues such as
land use, servicing, aesthetic design, transportation network and reserve issues,
and to provide viable options in the solution of those issues.

This Area Structure Plan is intended to establish a process of sequencing to
ensure that development occurs in a logical, efficient and sequentiai manner.

PLAN AREA JURISDICTION

The Plan Area (as shown in Figure 1 Regional Context) is located within the
municipal jurisdiction of Lac Ste Anne County. This plan consists of policy statements
and conceptual representations that provide the framework to promote the following
principles:

. Promote sustainable development;

. Promote the expansion of the tax base within Lac Ste Anne County;

. Acknowledge and promote the development potential of the lands while
recognizing the geographical importance within both the local and regional
context;

. Create a visually appealing mixed use built environment.

PLAN COMPLIANCE

This Area Structure Plan hereinafter referred to as the Plan Area’, has been prepared
as a requirement of Lac Ste Anne County and in particular the Municipal Development
Plan # 23-2014 which requires that such plans be prepared for select study areas.

The Area Structure Plan is also prepared in accordance with the requirements as
stipulated of the Municipal Government Act. The specific legislation under Section 633
of the MGA enabling the creation of Area Structure Plans states:

(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.

S ——
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1.3

1.4

(2) An area structure plan
(@) 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;

(iiiy the density of population proposed for the area either generally
or with respect to specific parts of the area;

(iv) the general location of major transportation routes and public
utilities, and

{b) may contain any other matters the councit considers necessary.

KEY ELEMENTS OF THE PLAN

The two key elements in the Area Structure Plan are:

7 A process that is structured to coordinate development intensification in
concert with transportation capacities, environmental compatibility and
servicing capabilities.

i Policy Statements supplemented with a Land Use Concept Plan to
establish a logical and sequential pattern of development.

POLICY INTERPRETATION

The explanatory text accompanying a policy within the Plan is provided for
information purposes only to enhance the understanding of the policy. If an
inconsistency arises between this text and a policy, the policy will take
precedence.

Where “shall” is used in a policy, the policy is considered mandatory. However,
where actual quantities or numerical standards are contained within the policy,
such quantities or standards may be varied, provided that the variance is
necessary to address unique circumstances that would otherwise render
compliance impractical or impossible, and the general intent of the policy is still
achieved.

Where “should” is used in a policy, the intent is that the policy is to be complied
with. However, the policy may be varied in a specific situation provided that the
variance is necessary to address unique circumstances that will otherwise render
compliance impractical or impossible, or to introduce an acceptable alternate
means to otherwise achieve the general intent of the policy.

L e .,
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1.5

1.6

1.7

PLAN AMENDMENTS

In order to amend this Plan, including any changes to the text or maps within, an
amendment to the Plan will be required to be approved by Bylaw. An amendment will
require the holding of a statutory public hearing together with public notification
carried out in accordance with procedures established by Lac Ste Anne County.

Where an amendment to the Plan is requested, the applicant will be required to
submit supporting information necessary to evaluate and justify the amendment.
Such changes will be made from time to time as determined necessary to ensure
that the text and maps remain accurate.

MAP INTERPRETATION

Unless otherwise specified within the Plan, the boundaries or locations of any symbols
or areas shown on a map are approximate only, not absolute, and shall be interpreted
as such. They are not intended to define exact locations except where they coincide
with clearly recognizable physical features or fixed boundaries, such as property lines
or road and utility rights-of-way.

CONSISTENCY AND MONITORING OF THE PLAN

It is intended that consistency between the Plan and any other policy directives which
have been approved by Council be maintained, including but not limited to, the
Municipal Development Plan # 23-2014 of Lac Ste Anne County.

In order to ensure the Plan remains current and relevant, it will be monitored over
time. If any changes are deemed necessary as a result of future monitoring, the Plan
will be modified through the amendment process.

- ]
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2.0 PLAN AREA

2.1 REGIONAL CONTEXT

The Lac Ste Anne County is located at the junction of Highway 2A, Highway 13 and the
Canadian Pacific railroad and approximately 12 kms east of Queen Elizabeth Il Highway. In
addition, the city is approximately 43 miles south of the City of Edmonton and the Edmonton
International Airport. Anecdotally, Wetaskiwin as a stage coach stop between Edmonton and
Calgary.

The Lac Ste Anne County is the center of a thriving mixed farming and oil and gas region,

and is the gateway to some excellent recreational facilities centrally located amongst many
lakes and rivers, and close to the foothills.

Based on the 2014 census the Lac Ste Anne County supports a primary trading area of
50,264 people and a secondary trading area population of 93,637.

i — e —————
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3.0 EXISTING SITE FEATURES & CHARACTERISTICS

The Plan Area (as shown in Figure 2) consists of approximately 54.47 ha. (134.47Acres) of
land intended to accommodate a mixed use deveiopment which shall include Industrial /
Country Residential / Public Utilities, and Reserve.

3.1

3.2,

3.3

3.4

SITE CHARACTERISTICS

The Plan Area as shown in Figure 3 (Topographical Features) has varied relief.
The plan area varies approximately 25 meters in elevation with the high point
located in the north west quadrant of the plan area to the lowest peint which is the
south east quadrant of the plan area. Within the north quadrant of the parcel and
north or the proposed development area is a ravine or channel which severs
approximately 8 hectares of land from the remainder of the plan area.

DRAINAGE BASIN

The plan area is part of the Kilini Creek drainage system and as is the case with most
undeveloped parcels of land the plan area is the subject of imperfect drainage.

Drainage within the parcel flows in an easterly direction. Historically there are two
drainage patterns within the plan area. The first drainage pattern is the flow of
surface drainage from higher elevation lands in the north west to lower elevation lands
in the extreme south east. Again, this is surface drainage with no clearly defined
channelization. The second drainage channel is clearly defined and is located within
the north quadrant of the parcel and flows in an easterly direction towards lands east
of the development. This drainage channel traditionally facilitated the flow of drainage
from lands to the west of the plan area, however, aggregate extraction on lands west of
the plan area have now altered that historic drainage channel and only drainage from
the existing parcel are now captured within this channel. This view is supported
through the interpretation of both current and historical aerial photography
supplemented by field verification.

Due to changing Water Act Approvals of an adjacent property a complete Storm Water
Management Report should be provided prior to approval of phase one’s subdivision
approval

UTILITY RIGHTS OF WAY & ROAD DEDICATIONS

Road Right of Way Plan 782-0078 has been removed from the lands in title. This
Road Plan consists of approximately 2.0 acres (more or less) for road widening was
removed from the east boundary of the parcel.

In addition, a Natural Gas Right of Way, as shown in Figure 4 (Pipelines and Rights of
Way) is dedicated along the south boundary of the plan area, is owned operated by the
Lac Ste Anne Gas Coop and serves the existing country residential parcels

located within the plan area.

EXISTING USE OF LANDS
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mixed use reflects the existence of a gravel extraction operation which has
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ceased to exist and is awaiting reclamation as per an reclamation permit
issued by Alberta Environment and Parks. There are three (3) country
residential parcels under separate certificates of title located in the south east
corner of the quarter section. There is a dwelling unit located within proposed
Lot # 8 as shown within Figure 5 (Conceptual Plan). In addition, Lac Ste
Anne County has recently approved an industrial storage facility on the site as
a discretionary use. The balance of the land is in agricultural production.

3.5 ADJACENT LAND USES

Lands to the north of the plan area have been reclaimed from aggregate removal
activities and are in cultural production. Lands to the east of the plan area are
Industrial {aggregate extraction and wetlands) while south of the plan area the
lands are predominantly cultivated lands.

The area to the west of the plan area contains both cultivated soils and a large
aggregate extraction operation.

3.6 VEGETATION & SOILS

The CLI capability for agriculture is rated as class 4M (60%) and O (40%) within the Plan
Area. Soils that are rated as class 4 have severe limitations and have restrictions on the
range of crops or require special conservation practices due to moisture limitations. The

areas that are rated as O are considered organic soils.
3.7 SURFICIAL GEOLOGY

Based on the Quarternary Geology, Central Alberta map {I. Shetsen 1990) the Plan Area
is located in an area described as a stagnation moraine which typically exhibits till of
uneven thickness with local water sorted material up to 30 m thick. This stagnation
moraine also exhibits undulating to hummocky topography reflecting variations in till
thickness. In this area, the topography is described as undulating with local relief
generally less than 3 m. Bedrock at the base of the deposit consists of grey feldspathic,
clayey sandstone, grey bentonitic mudstone and carbonaceous shale of the Horseshoe
Canyon Formation of the Cretaceous age. The bedrock contact is non marine and is often
characterized by a concretionary ironstone beds, scattered coal and bentonite beds of
variable thickness, minor limestone beds.

3.8 EXISTING TRANSPORTATION NETWORK

Figure 3 (Pipelines & Rights of Way) illustrates the major features of the area’s
existing transportation network. The system impacting the plan area is
comprised of Range Road 20 which is constructed to a paved industrial road
standard to the east and Township Road 540 to the south and is constructed
to an ‘all weather gravel standard.

b o ]
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3.9 ACCESS

There are two access points serving the plan area. The area north of the ravine
has a direct access to Range Road 20 while access to the balance of the parcel
Is gained via Township Road 540 with an existing approach located along the
west boundary of the plan area.

3.10 MAJOR FRANCHISED UTILITIES

Fortis Alberta owns an overhead power transmission line, which is located on the
west and south boundary of the Plan area. Future subdivision will require
connection to this line for electrical servicing.

Lac Ste Anne Gas Coop is presently located along the south boundary of the
plan area and serves the three existing country residential lots which are under
separate titles. Future subdivision and subsequent development will require
connection to this line for natural gas service.

3.11 ENCUMBERANCES
A restrictive Covenant pursuant to the Municipal Government Act is registered
against the lands contained within the ‘Plan Area’. The intent of the covenant
was to restrict future residential development until the aggregate mining
activity which was located in the north quadrant of the quarter section had
been exhausted.

m
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4.0 STRATEGY
41 PLAN PRINCIPLES

4.1.1 SUSTAINABLE DEVELOPMENT
The first principle is focused on a sustainable community or sense of place that will
encompass the core values of a ‘Triple Bottom Line’ consisting of social responsibility,
economic viability and ecological integrity.
0 All development shall be in an environmentally sustainable manner,
which includes the protection of groundwater supply to ensure that this
resource lasts well into the future.

0 Development shall be restricted to non-polluting uses and practices.

4.1.2 SIGNIFICANT ENVIRONMENTAL FEATURES

The second principle is one of identifying and protecting environmental
features of significance.

. Low lying areas, which at the present time serve as a seasonal
surface runoff retention area, need he protected where possible.

4.1.3 INTEGRITY OF TRANSPORTATION INFRASTRUCTURE
The third principle is maintaining the integrity of the transportation network:

0 Ensuring that development is accommodated in a fashion that
public safety is first and foremost.

4.1.4 EXPANSION OF THE TAX BASE

The fourth principle is taking the necessary steps to broaden the tax base of Lac
Ste Anne County in a manner that limits the demands of new development on the
County’s existing infrastructure.

. Proposing the uses of land that demand reasonable and practical
levels of service from the County of Lac Ste Anne.

. Encourage the location of land uses in which assessment are
sustained at a high level {(minimal depreciation).

O
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4.1.5 GEOGRAPHICAL IMPORTANCE AND VISUAL APPEAL

The last principle relates to the highest and best use of lands:

Ensuring that the nature of development is one that reflects
positively on the County of Lac Ste Anne.

. Development espouses the values of a proud, prosperous, healthy,
and vibrant community.

0 Consistent site development guidelines are implemented to ensure
that development within the Plan Area is visually appealing and
environmentally sustainable.

4.2 PLAN PROCESS

The Plan preparation process began by gathering, reviewing and analyzing all
relevant information pertaining to future development options within and around the
Plan Area. In addition, inventories relating to hydrology and soil permeability are
referenced in support of this Plan.

4.21 BIOPHYSICAL ASSESSMENT

The overall purpose of the Biophysical Assessment (Appendix ‘A) was to determine
the environmental features found on the subject property, including any watercourses
or wetlands subject to the Alberta Water Act or the Public Lands Act.

0 Todetermine the importance and conservation value of various natural areas
located in the study area with respect to future development;

I To determine the value of existing wetlands, woodlots and other ecological
features within the study area;

1 To assess the connectivity with other surrounding ecological features;
0 To identify potential environmental and municipal reserves;
0  To identify applicable legislation; and

i Provide recommendations for conservation measures.

4.2.2 GEOTECHNICAL INVESTIGATION

In compliance with the requirements stipulated within Lac Ste Anne County Design
Guidelines and Construction Standards for Development, a geotechnical investigation
was undertaken by Twerdoff & Associates Inc. (Appendix B’) The objectives of the
aggregate assessment were:
m
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. Determine subsurface soil and groundwater conditions. This was completed by
drilling a series of boreholes within the property and installing groundwater
monitor wells.

. Evaluate the proposed work plan and make recommendations on soil
densification and/or preloading for the foundation system.

. Provide a summary of the subsurface soil and groundwater conditions,
summary of stratigraphy, suitability as fill soils, and make recommendations
with respect to foundation types, pavement design and lateral earth pressure
calculations to be used in the design limitations for local infrastructure and
buildings.

4.2.3 TRAFFIC IMPACT ASSESSMENT

The purpose of the Traffic Impact Assessment (Appendix C’) prepared by D & A
Paulichuk Consulting Ltd. was to assess the potential impact of additional traffic on
both the existing local and regional transportation network as a direct result of the
proposed development.

The assessment identified and defined the study area, the planning horizon, the
analysis period and estimated traffic demand coupled with existing traffic conditions.

In addition, the assessment incorporated a safety analysis, site access analysis, traffic
collision analysis, sight distance evaluation and provides overall recommendations for
addressing local and regional traffic impacts for incorporation into the ASP.

4.2.4 HYDROLOGICAL ASSESSMENT

A hydrological assessment was prepared by Groundwater Information Technologies
Ltd. to determine if a safe 20 yield of potable water was available to sustain the
proposed development. A copy of the analysis is attached hereto and referenced as
Appendix ‘D’.

425 STORM WATER MANAGEMENT PLAN

A Gtorm Water Management Plan (SWMP) was prepared by River Engineering
Consulting to identify the implications of a 1:100 year flood event as weli as the
Management of Storm Water as it relates to development within the plan area. The
SWMP identified the two catchment areas and provided an analysis of the catchment
area that is impacted by Phase | of the Clearview Ridge development plan. Analysis
of the other catchment area was not completed as it did not directly affect or was
affected by the development and is the subject of a reclamation plan which is yet to
be determined.
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T R e e s S A e e et
5.0 PLAN OBJECTIVES

In the preparation of the ASP a detailed review of existing planning policy was conducted to
ensure alignment with Lac Ste Anne County planning and policy principles. Without

restricting the generality of the foregoing the following documents were referenced within the
ASP:

* Lac Ste Anne County Land Use Bylaw;

* Lac Ste Anne County Municipal Development Plan;

* Lac Ste Anne County Development and Design Standards;
* Lac Ste Anne County Corporate Strategic Plan;

» Lac Ste Anne Rural Road Study;

* Lac Ste Anne Master Transportation Plan;

Having regard for the Lac Ste Anne County planning and policy principles and based on the

premise of the triple bottom line as the foundation for creating a sustainable development the
objectives of the ASP are to:

* Prepare a future development concept for the plan area and provide policy direction
describing the manner in which land may be developed.

» Promote a transportation network that includes multiple modes of transportation which
shall include automobiles, cycling and walking.

» Identify a strategy for providing open space and trails, including linkage to the existing
open spaces and trail system and promote interconnected road and path systems that
facilitate efficient provision of municipal services and maintenance.(Trail Plans will be
incorporated as outlined in the phase 1 subdivision application

+ Provide for the efficient and phased conceptual design of development.

» ldentify lands suitable for public recreational opportunities and include both active and
passive recreational opportunities.

+ Ensure proper protection for environmentally sensitive areas.

» Recognize and maintain the landscape and other environmental qualities of the plan
area.

+ Promote the diversification of the local economy by examining economic opportunities
and economic viability.

* Incorporate diversity of use that may include and promote home, work and play in
close proximity.

w
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* Promote the inclusion of various energy efficiencies in the design of the community by
orientating streets to maximize solar gain and reduce northern exposures.

* Promote crime deterrence through safe neighbourhood design by incorporating into
the design visible public spaces, clear boundaries between public and private spaces,
and identifiable points of entry.

* Promote development which advocates live, work and play opportunities within a
mixed use built environment.

e e
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6.0 CONCEPTPLAN

The land use prescribed for the site is reflected in Figure 5 (Land Use Concept Plan). This
concept plan outlines the land uses, transportation network, municipal reserve, open space
and utility infrastructure for the Plan Area.

It is acknowledged that much of the plan area is considered as land possessing limited
agricultural capabilities. It is further acknowledged that existing development patterns,
development pressures, existing parcel configuration, generai public input and the needs of

the community to broaden the economic base of the County suggests strong support for the
proposed use of the lands.

As such, the plan area has been identified as having characteristics favorable for future
development as per Figure 5 (Land Use Concept Plan).

Development of the Plan Area could provide the opportunity for properties adjacent to the
plan area to take advantage of upgraded infrastructure.

The Land Use Concept Plan proposed for the LLac St Anne Area Structure Plan is shown
on Figure 5 (Land Use Concept Plan).

Specifically, the Land Use Concept Plan responds to the following critical factors:

0 The Lac Ste Anne County existing statutory plans and in particutar the
Municipa! Development Plan.

0 Acknowledgment of the existing conditions, such as natural features, current
uses of land, parcel boundaries, and subdivision and development

opportunities, which result in both opportunities and constraints for future
land use,

0 The existing transportation network infrastructure including proposed
improvements.

0 Acknowledgement that infrastructure services are readily available.

0 The existence of an aggregate extraction activity which has ceased operation.

6.1 PHASED DEVELOPMENT

The Clearview Ridge Area Structure Plan envisions that the Plan Area will be a

phased development, the timing of which is influenced by several factors
notwithstanding:

. The immediate needs of the landowner.

. Market conditions.

M
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. A coordinated approach in the provision and construction of ‘on-site’
infrastruciure requirements such as road design, storm water
management, and shallow utility installation.

. The establishment of an economic model that reflects the nature
of the development and the limitations of front-loading financial
obligations.

. The completion of the Resource Extraction Reclamation Plan

prepared by Aspen Land Group Inc. on behalf of Westrock
Aggregates Ltd. dated December 2013, attached herewith, and
referenced as Appendix ‘E’.

6.2 PLAN POLICIES

The policies listed below are unique to the Clearview Ridge Area Structure Plan
and are to be applied at the time of the new subdivision and development. All
existing statutory plans and policies, particularly those policies referenced in the
Lac Ste Anne County Municipal Development Plan, as well as the Land Use
Bylaw shall be applied.

Municipal officials and industry representatives have indicated that the demand for
a demand for lots ranging from two acres to parcels in excess of five acres in size.
To address the need for flexibility in parcel size, a ‘scalable’ development is
proposed in which parcels may be consolidated to achieve specific needs

In addition, it is widely recognized that there is an immediate need for the provision
of Country Residential parcels which will support and facilitate the creation and
operation of minor and major home based business pursuits which are
supplemental or ancillary to the primary country residential use.

6.2.1 PHASE]

As referenced in Section 6.1 the development of the overall plan area is directly
impacted by the completion of a Resource Reclamation Plan, the timing of which is at
the sole discretion of the third party.

The reclamation plan, which provides various reclamation options, is to be undertaken
by the third party which mined the resource on this parcel prior to purchase by the
existing landowner. Until such time as the reclamation plan has been completed the
identification of such features as open space, pathways. gradients etc., within the
area identified as future phasing cannot be completed.

6.2.1.1 Phase | shall consist of 9 Country Residential lots, Municipal
Reserve dedication and a Public Utility lot, as well as, the provision
of a road system necessary to support the phase | development
conltaining approximately 18.24 ha (45.07 acres) as shown in Figure
5 (Future Land Use Concept Plan).
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6.2.2 FUTURE PHASING

Future phasihg is categorized as two distinctly separate tracts of lands. One tract is
referred to as Future Country Residential Phasing or Phase Il and consists of Lots 2,
3, 4 & 5 as shown in Figure 5 (Future Land use Concept Plan).

The other tract is referenced as the residual parcel which contains the existing
industrial activity as well as lands which are identified as being outside Phase | or |I.
Determining future land uses, services or surface features within this tract is entirely

dependent on the reclamation option which is implemented as part of the Reclamation
Plan referenced above.

6.2.2.1 Phase Il shall consist of Lots 2,3,4 &5 as shown in Figure 5 (Future Land Use
Concept Plan).

6.2.2.2 Prior to development of Phase Il or lands referenced as Future Phasing
additional technical investigations as deemed necessary by Lac St Anne

County, such as Storm Water Management etc. shall be provided and the plan
updated to reflect the change in status.

LAND USE
6.3.1 LAND USE POLICIES

Notwithstanding the above, all future subdivision and development within the Plan

Area shall have regard to the spirit and intent of the Lac Ste Anne County Municipal
Development Plan.

6.3.1.1  All future subdivision and development within the Plan Area shall
comply with the generalized Land Use Concept shown in Figure 5
(Land Use Concept Plan).

6.3.1.2  All future subdivision and development within the Plan Area shall
be in accordance with the requirements of the Lac Ste Anne
County.

6.3.1.3  Prior to approval of future phasing as shown in Figure 5 (Land
Use Concept Plan), a comprehensive geotechnical investigation

may be required by the developer in support of future phasing
development.

6.3.1.4 The introduction of future phasing shall be contingent on the
completion of the reclamation works as identified in the
reclamation plan as prepared by Aspen Land Group on behalf of
Westrock Aggregate Ltd.

m
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6.4

6.3.1.5

6.3.1.6

6.3.1.7

The dedication of future open space, pathways and cycle trails shall
be contingent on the completion of the reclamation works as
identified in the reclamation plan as prepared by Aspen Land Group
on behalf of Westrock Aggregate Ltd. ’

Development of land within the plan area shall be in strict
accordance with provincially mandated setbacks from water bodies
and environmentally sensitive areas.

The Developer shall be required to enter into a deferred services
agreement with the County prior to receipt of subdivision approval of
Phase [, and the County may register a caveat respecting the said
deferred services agreement for the purpose of informing lot owners
of the requirement to connect to a municipal water and/or waste
water system when such services become available.

TRANSPORTATION NETWORK

The proposed

development is to be served by both a proposed access to Township

Road 540 as well as an additional access point on Range Road 20 as shown in
Figure 5§ (Land Use Concept Plan).

6.4.1 TRANSPORTATION POLICIES

6.4.1.1

6.4.1.2

6.4.1.3

6.4.1.4

6.4.1.5

6.4.1.6

All road improvements, including new construction shall be constructed
to municipal standards as stipulated in the Lac Ste Anne County
General Municipal Servicing Standards dated January 2008, and shall
be at the sole cost and expense of the Developer.

Required future road widening to any existing roads including
Township Road 540 and Range Road 20 shall be dedicated at the time
of subdivision.

All internal development (Future Phasing) within the Plan Area will
access a proposed internal road system as shown in Figure 5 (Land
Use Concept Plan).

The Developer shall enter into an agreement with the landowner of
N.E. of 1-54-2-5 relating to the relocation of an existing approach with
the N.E. of 1-54-2-5 to become a shared approach to access
proposed lot 14 as shown in Figure 5 (Land Use Concept Plan).

The identification and dedication of future open space, pathways and
cycle trails shall be contingent on the completion of the reclamation
works as identified in the reclamation plan as prepared by Aspen
Land Group on behalf of Westrock Aggregate Ltd.

To ensure that a secondary transportation outlet is available for safety
and security purposes a fire lane as shown on Figure 5 (Land use
Concept Plan) shall be provided.

e
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6.5 ENVIRONMENTALLY SIGNIFICANT FEATURES

Policies are proposed to ensure that the existing environmentally significant features
within the Plan Area are protected, while also providing opportunities for the
development of new environmental features.

6.5.1 ENVIRONMENTALLY SIGNIFICANT FEATURES & SUSTAINABLITY
POLICIES

6.5.1.1

6.5.1.2

6.5.1.3

6.5.1.4

6.5.1.5

6.5.1.6

All development within the plan area shall be the subject of Smart
development principles and the application of the Tnple Bottom
Line approach to development.

The use of high efficiency and energy efficient building materials,
fixtures and appliances shall be encouraged.

The individual harvesting of rain water for irrigation purposes on
each lot shall be encouraged.

Where possible buildings shall be orientated to provide the
greatest exposure to the sun and create solar heating and solar
capture opportunities.

Each lot owner shall be encouraged to plant shelter belts along
the north boundary of their lot to provide additional protection
from the northern winds.

When feasible the harvesting of surface runoff and rainfall
captured from buildings and used in the business process shall
be encouraged.

6.6 MUNICIPAL RESERVE /OPEN SPACE

The Clearview Ridge Area Structure Plan supports the policies within the Lac Ste

Anne County Municipal Development Plan with respect to encouraging development
of an integrated and contiguous trail system.

6.6.1

6.6.2

Municipal Reserve, as shown in Figure 5 (Land Use Concept Plan)
will be dedicated in a manner which will enhance and compliment
both the Plan Area and the community at large.

Municipal Reserve shall be provided by either the dedication of land,
disposition through cash in lieu, or a combination of both. The
disposition of reserve including the disposition of the existing reserve
caveat shall be at the sole discretion of the Lac Ste Anne County at the
time of subdivision.

AR ERRRRRRRCRRR__[
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6.7

6.6.3 Pedestrian and bicycle linkages to the adjacent community as shown in
Figure 5 (Land Use Concept Plan} shall be incorporated into Phase | of
the development.

6.6.4 Pathways/trail systems shall be aligned with existing and future
external pathway/trail systems where possible.

6.6.5 Pathway/trail systems shall, where possible, be incorporated into
landscape buffers and sound attenuation berms thereby increasing
both the utility and the aesthetics of the berms and buffers.

6.6.6 Pathway/trail systems shall where possible serve as a ‘transition’
between differing proposed and existing land uses.

6.6.7 The proposed community mail box as well as a school bus coliection
site may be located as shown in Figure 5 (Land Use Concept Plan).

SERVICING INFRASTRUCTURE

The purpose of the strategy is to provide for the installation of appropriate utility
infrastructure necessary to support the Plan area. Water and Waste Water will be the
responsibility of the individual lot owner. Storm water ponding will be constructed
within the Plan area to prevent downstream impacts due to surface water runoff.

Sizing and detailed design of the servicing infrastructure including the storm
management will be completed in conjunction with the subdivision and development
of the project and administered through the development agreement process.

All infrastructure service development shali be designed and constructed in
accordance with the specifications and guidelines as provided in the Lac Ste Anne
County General Municipal Servicing Standards dated January 2008.

6.7.1.1  Allinfrastructural development within the plan area shall have
regard for the possible extension of services to adjacent lands.

6.7.1.2 Where identified, oversizing of infrastructural services within the
plan area will be incorporated into the design and construction
process.

6.7.1.3. Where possible, the developer in conjunction with the Lac Ste
Anne County shall examine an innovative approach fo
infrastructure improvements and services that are based on
sound economic business practices.

Wescott Consulting Group Page 19
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6.7.2 POTABLE WATER POLICIES

The existing West inter Lake Regional Water line is in close proximity to the plan area.

8.7.2.1 All lots created within the plan area shall be serviced with potable
water.

6.7.2.2 Lots within the plan area may be serviced with individual wells and
drilled in accordance with provincial regulations.

6.7.2.3 Access to the West Inter Lake Regional Water Line to serve the plan
area shall be investigated.

6.7.3 SANITARY SEWER SYSTEM

All subdivision and development shall be serviced with individual Private Sewage
Disposal Systems and shall include secondary waste water treatment.

6.7.3.1 SANITARY SEWER SYSTEM POLICIES

6.7.3.1 Prior to the issuance of a development permit for any construction
on each specific lot, the Developer shall provide the approved
plans of the proposed construction including a site plan indicating
the topographical features.

6.7.3.2  Design for constructed waste water collection system shall follow
the “Standards and Guidelines for Private Sewage Disposal
Systems, Alberta Municipal Affairs, and latest edition as a
minimum.

6.7.4 STORM WATER MANAGEMENT

The Storm water management system as referenced in Appendix ‘F” will
consist primarily of piping and overland drainage. Storm water run-off from the
Plan Area will be restricted to pre-development flows in accordance with the
County and Alberta Environment and Parks standards unless otherwise
approved by the Lac Ste Anne County. This will be accomplished by using
dedicated public utility lots, joint use recreational lands, roadway ditches,
culverts, and drainage swales along lot lines. Individual lots will be graded to
direct runoif water to the drainage swales, ditches or catchment basins. These
ditches will be used to convey water from the lots to the storm pond.

The layout of the overland flow system is designed to work closely with existing
topography, as well as the lot layout. The slopes of the ditches and the
drainage swales should be maintained between 0.5% and 2.0%. The ditches

and swales should be protected with grass vegetation as soon as possible to
... I IR
e ————————————————
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reduce erosion, and help with storm water quality.
STORM WATER MANAGEMENT POLICIES

6.7.4.1 Prior to the subdivision and development of Phase Il or ‘Future
Phasing’ the Developer shall implement a storm water
management plan to the satisfaction of the Lac Ste Anne County.

6.7.4.2 Design for constructed storm water management facilities shall
follow the ‘Standards and Guidelines for Municipal Waterworks,
Wastewater and Storm Drainage Systems,’ Alberta Environment
and Parks, latest edition as a minimum.

6.7.4.3 All necessary regulatory approvais shall be acquired prior to the
construction of the storm water facilities and infrastructure.

6.7.4.3 Native soils shall be salvaged and stockpiled and reused as
topsoil and planting bed material.

6.7.4.4 Prior to the subdivision and development of each lot a ‘lot
grading plan’ in accordance with the Storm Water
Management Pan will be provided for each lot created.

6.7.4.5 Prior to the subdivision and development of Phase | as
shown in Figure 6 — (Storm Water Management Plan) the
developer and the Lac Ste Anne County shall enter into an
agreement with respect to the implementation of a phased
storm water management plan.

6.7.4.6  Storm wafter refention devices such as ‘dry ponds’ may be
designed as joint utility/recreational uses.

6.7.4.7 Overland drainage over adjacent lots will not be permitted.

e —————
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Executive Summary

This biophysical assessment has been completed for Launch Venture Ltd. and their consultants
Wescott Consulting Group (Cochrane, Alberta), as part of the County of Lac Ste. Anne planning
requirements. The client's objective is to develop a parcel of land that is approximately 44 ha at
the northeast corner of Lac Ste. Anne, Alberta.

The land description of the property is a portion of the SE 1-54-2 W5M in the County of Lac Ste.
Anne,

The biophysical assessment will serve as the base for planning the future development of the
property as required by an area structure plan (ASP).

A biophysical assessment is a necessary requirement for the approval of a more detailed ASP for
the proposed project site, as well as approval of the storm water management plan for the

subdivision, under the Aflberta Water Act and the Environmental Protection and Enhancement
Act.

A biophysical assessment is conducted to identify significant and sensitive environmental
components on the project site prior to the development of an ASP, and to make
recommendations on the sustainability of the site, whether parts of it can or should be preserved
in the natural state, and if so, what mitigation and monitoring measures are necessary to achieve
sustainability. The Assessment provides recommendations for dedication of lands to be
conserved in their existing state within the context of the proposed development project, for the

purposes of conservation of habitat, hydrology, and protection of erodible land, water quality or
other environmental needs.

The results of the biophysical assessment indicate that the property presents two distinct
biological areas. The upland crop area where there is very low diversity with a small wetland on
the east border and the creek ravine where there is a great deal of biological diversity. There
were no indications of potential species at risk on either site however a detailed investigation on
the south side of the ravine was not completed due to the naturally occurring steep slope. The
ravine provides a significant ecological linkage with adjacent properties and is considered
valuable not only to the property but also to the regional movement of species.

The County of Lac St Anne has identified this particular ravine as a main drainage area (creek)
and requires setbacks of 70 meters from the top of the ravine. The ravine has a very steep banks
and drivers for this designation may inciude value of the ecological setting as well as the lack of
stability on the slope.

A former gravel pit in the north west corner of the property is registered under the name of
Westrock Aggregates Lid. The mine is exhausted and the pit owner has submitted a pit
registration application to Alberta Environment in order to pursue pit reclamation. The reclamation
plan encompasses an area of approximately 54 ha which includes the pits located in NE 1 and

the SE 1 -54-2W5M. Specifics related to the proposed reclamation are provided in the
registration application on file with Wescoftt.

The subject property has been in use for agricultural purposes since at ieast 1949 and consists
of productive agricultural land in the form of a class 2 soil. While there are no specific limitations
related to the development of the land for wildlife habitat, regulators and the developer will likely

recognize that development of the site will result in a decrease to local productive agricultural
land.

Recommendations for future studies prior to the development of the land include the following.

» Identify timing of the pit reclamation program

- MCA Environmental Management -
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« Develop a master drainage plan prior to site development as per the Storm water
management guidelines

¢ Fire prevention and control strategies
e Site hazard management planning
s  Weed management and contral

These recommendations are not intended to be exclusive. Regulators may have additional
requirements not listed here. Reference should be made to the recommendations provided in
this report along with the Lac St Anne Municipal Development Plan.

- MCA Environmental Management -
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1.0  INTRODUCTION

1.1 Project Purpose

This biophysical assessment has been completed for Launch Ventures Ltd. and their consultant
Wescott Consulting Group (Cochrane, Alberta), as part of the County of Lac Ste. Anne Planning
requirements. The client objective is to develop a parcel of land comprising approximately 55 ha.
The proposed development will entail residential acreage properties on the central portion of the
site and potential gravel extraction on the northwest portion of the property.

The legal land description of the property is SW 1-54-2 W5M. The land is located within the
jurisdiction of County of Lac Ste. Anne. In order to allow for the land to be designated as country
residential (for the purposes of subdivision), the County requires that an Area Structure Plan
(ASP) be developed for the site.

A biophysical assessment is a necessary requirement for the approval of a more detailed ASP for
the proposed project site, as well as approval of the storm water management plan for the
subdivision, under the Alberta Water Act and the Environmental Protection and Enhancement
Act.

A biophysical assessment is normally conducted in order to identify significant and sensitive
environmental components on the project site prior to development. The biophysical assessment
will provide recommendations on the sustainability of the site, whether parts of it can or should be
preserved in the natural state, and if so, what mitigation and monitoring measures are necessary
1o achieve sustainability. The Assessment provides recommendations for dedication of lands to
be conserved in their existing state within the context of the proposed development project, for
the purposes of conservation of habitat, hydrology, and protection of erodible land, water quality
or other environmental needs.

Accordingly, the purpose of this Assessment is:

+ To identify and evaluate existing ecological features on the site as they appear at the
present time;

e To provide practical recommendations for preserving or enhancing ecologically
significant features within the context of the ASP;

e To provide general recommendations for mitigation of potential adverse environmental
effects resulting from the development, on the site and on surrounding lands;

» To identify potential environmental and/or municipal reserves;
» To identify applicable legislation; and,

* Provide recommendations for conservation or mitigation measures.

1.2  Project Overview and Site Location

The quarter section of land containing the proposed development site is located at the northwest
corner of the intersection of range road 20 and township road 540. The legal land description is
SE 1-54-2 W5M containing approximately 55 ha. According to the Lac Ste. Anne Municipal
Development Plan (Map 2) the site is currently located in an area identified for future rural
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residential devalopment. This site however is still classified as agricultural however although there

are two subdivided lats In the southeast comer of the site and & new residence located near the
west acoess road.

Figure 1 Shows the location of the project site in regional contexts. Figure 2 shows the site
location on the County Map. Figure 3 shows a legal survey of the property.

r prn'r": |

X

Figure 1: Site location
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Figura 3: Lagal Survey of Site Boundaries
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1.3 Scope of the Assessment

The biophysical assessment addresses all parts of the natural environment, and includes:
* Topography, geology and soils;
* Hydrology (surface water, ground water);
+ Vegetation (terrestrial, wetland);
» Wildlife (birds, fish, herptiles, invertebrates, mammals) and potential habitat;
e Sustainability of ecosystems;
+ Linkages with adjacent ecosystems (connectivity); and,
« Biodiversity and species at risk (rare, threatened and endangered species).

The geographical scope of the assessment is the proposed project site, where boundaries are
shown in Figure 3. The assessment also takes into account adjacent land uses and ecological
linkages with the subject property in a regional context if warranted.

2.0  APPROACH AND METHODOLOGY

The biophysical assessment was conducted to describe and interpret site features as they existed
at the time of the field reconnaissance, which took place on Tuesday August 25, 2015. The study
included the following activities:

» Consultation with Wescott Consulting Group undertaking the detailed design of the
proposed site development;

» Discussions with site owner on proposed future activities;
« Heview of any maps, previous reports, etc., completed for this project;

« Examination of historical aerial photographs, to assess surrounding land use, vegetation
areas, developments, etc.;

+ Database searches, e.g., ANHIC database for tracked and listed species;
+ Field reconnaissance of the site; and,

+ Analysis of the information, and drafting the biophysical assessment report.

The scope of the field reconnaissance was to observe features of vegetation, drainage, wildlife
and other components of the natural environment, as existed at the time of the field
reconnaissance. The types and distribution of vegetation, the type of forest, drainage features,
wildlife and wildlife signs (e.g., tracks, feces, hair, burrows, nests, rubs, scrapes, etc.), and any
other environmental features, were noted by location and documented with photographs.

The contours of the site were observed on topographical map sheets and directly in the field, and
note was made of any depressions which might form a wetland, gully or natural drainage course.

- MCA Environmental Management -
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Digital historical aerial photos were obtained from Alberta Sustainable Resource Development
(ASRD) and examined at intervals of 5 to 10 years from July 1949, through to August 2011 to
learn about past and present vegetation cover, earthworks, human activities or places on the site
water tends to collect. Potential wetlands were also identified by noting lower topographical
areas, and dark-shaded areas in the aerial photographs. The potential wetlands were then
observed in the field, and the vegetation growing there was examined. Classification of these
areas as potential wetlands was done mainly according to the Stewart and Kantrud Wetland
Classification System (Stewart and Kantrud, 1971). The historical aerial photographs were
examined to determine the configuration of each low, wet area and the amount of surface water
present in various years.

2.1 Previous Assessments and reports

Background information for the site were provided by Wescott Consulting and included the
following.

e Aggregate Characterization Assessment
e Gravel permit (not reviewed)
» Pit registration application (Aspen Land Group Ltd. )

2.1.1 Aggregate Characterization Assessment

An aggregate characterization assessment was completed by Twerdof and Associates Inc. (June
2014), The characterization revealed gravel resources beneath the site at a depth of 7.6 to 11.3
meters (25 t0 37 feet) below overburden. The sand and gravel seam appears to be approximately
3 — 6 meters (10-20 feet) thick. The overburden to gravel ratio is estimated at around 3:1.

2.1.2 Pit registration application

A pit registration application was prepared for an exhausted gravel pit located in the northwest
corner of the site. The former gravel pit is registered under the name of Westrock Aggregates Ltd.
Aspen Lands Group Inc. prepared the pit registration submission in December 2013. The mine
is exhausted and the pit owner has submitted a pit registration application to Alberta Environment
in order to pursue pit reclamation. The reclamation plan encompasses an area of approximately
54 ha which includes the pits located in NE 1 and the SE 1 -54-2W5M referred to as the Yeoman
and Parker Pits. Specifics related to the proposed reclamation are provided in the registration
application on file with Wescott. It is unclear whether the application was accepted by the Alberta
government. No dates appear to have been identified for the reclamation. Access into the site
for reclamation was proposed from the NE 1 over the culvert in the ravine. The culvert was
proposed to remain in place.
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21.3 Site Development Plans

Plans for future development of the site entalls rural residential development as per the plan
below. A larger version of the plan is contained in Appandix F,
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Figure 4: Phase 1 Proposed Site Developmeant

3.0  REGULATORY REQUIREMENTS

The following is a listing of the primary Acts and Regulations at federal, provineial or municipal
levels, which could be relevant to various aspects of the proposed development and possible
affects on the environment or natural resources. Not all of the following legistation may ba dirsctly
applicable to the development and the foliowing is not & comprehensive list of any Act or
regulation that could apply in any circumstance. Awareness of legislative requirements can be
useful when timing sikte development.

31  Federal Legislation

311 Migratory birds Convention Act 1994
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Under the Migratory Birds Regulation (under MBCA), no person shall hunt a migratory bird except
under authority of a federal permit under this Act/Regulation. Subject to subsection 5(9), no
person shall (a) disturb, destroy or take a nest, egg, nest shelter, eider duck shelter or duck box
of a migratory bird, or (b) have in his possession a live migratory bird, or a carcass, skin, nest or
egg of a migratory bird, except under authority of a permit licensed under this Act/Regulation.
This Act and its Regulation become particularly important when removing trees or clearing open
pasture to facilitate development, to landscape, or to regrade the land. The lack of tree cover on
the property combined with the consistent agricultural land use appear to negate concerns related
to migratory birds nesting and rearing on the upland area however, there is tree cover and bird
habitat in the ravine to the north where birds may nest and rear young.

3.1.2 Fisheries Act

If there is any proposed activity that would destroy or adversely affect fish or fish habitat, such
proposed activity would require an Authorization from Fisheries and Oceans Canada {DFQ) under
the Fisheries Act (FA). The Fisheries Act {R.S. 1985, ¢. F14}, applies to all Canadian fisheries
waters and assigns the Department of Fisheries and Oceans Canada {DFQ) the responsibility to
administer and enforce the conservation and protection of fish habitat on private property and on
provincial and federal lands. Section 35 of the FA states “ No person shall carry on any work,
undertaking or activity that results in serious harm to fish that are part of a commercial,
recreational or Aboriginal fishery, or to fish that support such a fishery”.

A recent change to the FA defers fisheries management to local provinces where equivalent
fisheries protection measures are in place. Section 36 of the fisheries act prohibits the deposit of
deleterious substances. Environment Canada is responsible for administering this subsection.

There is no water body on this parcel of land to which the fisheries act would apply.

3.1.3 Species at Risk Act

The Species at Risk Act (SARA) was passed in 2002 as part of Canada’s commitment to the
international Convention on Biclogical Diversity. The intent of the SARA legislation is to prevent
species that are listed in Schedule 1 of the Act from becoming extinct, threatened, or extirpated.
Additionally, SARA strives to help in the recovery of any listed species through protecting the
critical habitats of at-risk species. Under SARA, it is illegal to kill or harm any listed species, or to
destroy the residences of any listed species that occur on federal lands. For listed species that
that are found outside of federal lands, it is the duty of the province or territory to protect listed
species through legislation. This legislation covers birds, plants, fish, mammals, insects,
amphibians and reptiles.

In the present case, no rare or endangered species were expected or observed on the portion of
the land in which development is proposed. The south slope in the ravine is quite steep and may
have species located in areas that were not accessible during the biophysical assessment site
visit. The preservation of the ravine as a wildlife corridor should offset any potential concerns
related to species at risk in the area.
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3.1.4 Federal Policy on Wetland Conservation

The Federal Policy on Wetland Conservation was passed by Cabinet in 1991, with the objective
of promoting “the conservation of Canada’'s wetlands to sustain their ecological and socio-
economic functions, now and in the future” (Government of Canada, 1991). The Federai Policy
on Wetland Conservation applies to the full range of federal activities and drives management
decisions regarding the protection of wetiand habitat on federal lands.

The two key commitments of the Federal Policy on Wetland Conservation include:

. no net loss of wetland functions on federal lands and waters through mitigation of all
impacts of development related to these wetlands; and

. enhancement and rehabilitation of wetlands in areas where the continuing loss or
degradation of wetlands has reached critical levels

There is one small wetland observed on the subject property.
3.2  Provincial Legislation

3.2.1 Public Lands Act

The bed and shores of all watercourses and water bodies are considered public lands unless the
Government of Canada owns them. As such, approvals under the Public Lands Act {R.S.A. 2000,
c. P-40} are required for any activity on the bed or shore of Crown owned rivers, streams, or lakes.
Any activity that alters or occupies the bed and shore of a water body may be done only after
written approval.

A Licence of Occupation (LOC) would be required for in stream structures and permanent or
temporary facilities on Crown Land. A Licence of Occupation (LOC) is required under the Public
Lands Act to build any structures that could have a negative impact on the bed and shore of a
water body (e.g., retaining walls, boat launching facilities, breakwater structures, and causeways).

There were no flowing creeks, streams or rivers observed on the subject property. The drainage
area in the ravine on the north end however is shown on topographical map sheets.

3.2.2 Environmental Protection and Enhancement Act 1983

The Alberta Environmental Protection and Enhancement Act (EPEA) support and promote the
protection, enhancement and wise use of the environment. it recognizes the impact of
development, polluters paying for their actions, and other such acts.

The Act deals with the release of substances into the environment, regulating releases, and
creating general prohibitions with respect to substance release, and also provide the necessary
powers to regulate the handling of storm drainage and wastewater. A key part (Section 109)
states that no person shall release or permit the release into the environment of a substance in
an amount, concentration, or level or at a rate of release that causes or may cause a significant
adverse effect, thus covering a very broad range of anti-pollution prohibitions.
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Under the Wastewater and Storm Drainage Regulation, EPEA gives powers to Alberia
Environment for the regulation of storm water drainage and wastewater systems. The
Wastewater and Storm Drainage Regulation and the Wastewater and Storm Drainage
(Ministerial) Regulation enable the Department to regulate the operation of storm drainage and
wastewater systems and establish standards for such facilities and their operators. This legislation
sets out requirements for the construction and operation of municipal plants for handling of storm
water drainage and wastewater.

Among other things that the Act covers are the following:

* Harmful emissions to the air {Air Emissions Regulation);

Release of harmful/toxic substances to the environment (Substance Release Regulation);
Reclamation of disturbed lands (Conservation and Reclamation Regulation);
Ozone-depleting substances (Ozone-Depleting Substances Regulation);

Handling, use and application of pesticides and herbicides (Pesticide Sales, Handling,
Use and Application Regulation};

s Potable water (Potable Water Regulation); and,

* Reporting of releases to the environment (Release Reporting Regulation).

EPEA allows for anti-litter orders to be issued for the control of waste on highways, water, ice and
public and municipally owned land (which is referred to as enforcement orders). Orders for the
cleanup of unsightly property are referred to as environmental protection orders. The forms of
both types of orders are set out in the regulations.

EPEA regulates the handling, storage and disposal of hazardous wastes under the Waste Control
Regulation. Hazardous wastes are defined in the Regulation.

The Wastewater and Storm Drainage Regulation under AEPEA gives Alberta Environment the
responsibility of regulating storm drainage and wastewater systems, including the establishment
of standards for such facilities in their operation. This includes naturalized wetlands, other storm
water management facilities, outfalls and related piping.

3.2.3 Water Act

The Alberta Water Act, which came into force in 1999, supports and promotes the conservation
and management of water. It regulates withdrawals and diversions of water, including drilling
water wells, through a licensing and authorization system. It regulates water management works
and undertakings, and authorizes temporary diversions through a licensing process.

Watercourse  crossings (road, bridge, pipeline, telecommunications, etc.) are
authorized/regulated through the Alberta Watercourse Crossings Codes of Practice. A
Notification must be submiited to Alberta Environment detailing any watercourse crossing
structures, and explaining how the construction and operation of the crossing meets the
requirements of the Code.

Approval would be required under the Water Act from Alberta Environment in respect to any
watercourses or wetlands that might be affected, or whose flows may be affected, by the proposed
development.

An approval is required to conduct an activity in a water body. An activity is defined generally to
include placing or constructing works within a water body, removing or disturbing ground and/or
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vegetation that results in altering the flow, level, direction and/or location of a water body. A
license is required to divert or transfer water from a water body.

Construction of an outfall would also require that the Code of Practice for Qutfall Structures on
Water bodies under the Water Act be followed. This Code of Practice dictates restricted activity
periods on water bodies, and requires that certain design standards be followed. The Code of
Practice also requires that notice be issued to the Director, Alberta Environment, prior to
commencement of the work. Hydrological issues are discussed later in this report.

Approvals would be required under the Water Act to modify or fill any wetlands that might occur
on the Property, and to construct any outfall or drainage channel into a water body.

The Act would also apply if withdrawal of water from a Lake/wetland is being proposed as part of
the operation, such as for a domestic water supply or other use.

There is one small wetland observed on the east side of the property.

3.2.4 Alberta Weed Control Act

On June 16, 2010, the new Alberta Weed Control Act received Proclamation and came into force.
The new Act is a comprehensive re-write of the old Act for the purposes of re-organizing, updating,
and providing greater clarity to the existing provisions of the latter.

This Act aims 1o regulate noxious weeds, prohibited noxious weeds, and weed seeds through
various control measures, such as inspection and enforcement, together with provisions for
recovery of expenses in cases of non-compliance. Additionally, it mandates the licensing of seed
cleaning plants and mechanisms. The Act requires that the owner or occupant of lands control
noxious weeds and destroy prohibited noxious weeds on land the person owns or occupies. In
2012 the Alberta Invasive Plant Identification Guide was published to facilitate the identification
of prohibited noxious and noxious plants.

Under provincial legislation, only pesticides that have been registered for use in Canada by the
Pest Management Regulatory Agency under the Canada Pest Contro! Products Act can be used
in Alberta. Pesticides and herbicides are regulated in Alberta under the Alberta Environmental
Protection and Enhancement Act and supporting regulation (Pesticide Sales, Handling, Use and
Application Regulation).

This legislation provides for the regulation of sales (pesticide vendors) and use (pesticide
applicators) of pesticides in Alberta. In addition, there is the Environmental Code of Practice for
Pesticides which provides more detailed direction for pesticide sales and use in Alberta.

In the field reconnaissance, various weedy species were observed in the laydown area, but for
the most part the land was either plowed for cultivation or dominated by grass species. It is
recommended that invasive plant species be managed on site and during future site development
{e.g., filling and stockpiling of soil) and that where feasible existing weeds be controlled. Manual
and cultural methods should be the priority, but where this is not practical, chemical weed control
should follow the above regulations and standards; and in such a manner as not to affect the
vegetation of any wetland areas within or near the property.
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3.2.5 Wwildlife Act

Alberta's Wildlife Act is the main piece of provincial legislation that deals with wildlife. Under the
Act, hunting without a licence or out of season is prohibited, as is the possession of wildlife and
controlled animals (defined in the Act). The Act also covers diseased animals, damage or threat
caused by private animals, and the closing of areas to the public to protect wildlife, where
necessary. Licences and permits are issued under the Act to regulate hunting or other activities,
as outlined above.

3.2.6 Historical Resources Act

Section 37 of the Historical Resources Act provides the framework for Historical Resources
Impact Assessments (HRIAs) and mitigative studies. When, in the opinion of the Minister of
Alberta Community Development (ACD), an activity will or will likely result in the alteration,
damage or destruction of an historic resource, the person or company undertaking the activity
can be required to

conduct an HRIA on lands that may be affected by the activity;
submit to ACD a report discussing the results of the HRIA;

avoid any historic resources endangered by activity; or

mitigate potential impacts by undertaking comprehensive studies.

HRIAs and mitigative studies are paid for by the person or company undertaking or proposing to
undertake the activity. ACD regulates archaeological and paleontological fieldwork through a
permit system. Al decision-making concerning the management of historical resources rests with
ACD.

One of the requirements of an HRIA is to address compliance requirements associated with the
Historical Resources Act of Alberta. As such, it becomes incumbent for the proponent to comply
with any government requirements that result from a Historical Overview if one has been done.
At a minimum, ACD should be contacted, to determine if they have any concerns about the
Property in question, from an historical, archaeological or reiated perspective.

3.2.7 Species At Risk Program

Alberta has a Species at Risk Program, which was initiated as a response to the provinces
commitment to the Accord for the Protection of Species at Risk in Canada. The intent of the
Accord is to prevent species in Canada from becoming extinct as a consequence of human
activity. As part of the assessment procedure, all species of concern are generally assessed and
are classified as one of the following categories 1) At Risk; 2) May Be at Risk; 3) Sensitive; 4)
Undetermined; and 5) Secure. Any species that is designated as “At Risk” or “May Be at Risk”
undergoes a detailed status assessment and is formally designated as Endangered, Threatened,
Special Concern, Data Deficient, or Not At Risk. Any species that is desighated as Endangered
or Threatened becomes legally protected under Alberta’s Wildlife Act {R.S.A 2000, c.W-10}. This
legal designation prohibits the disturbance, killing or trafficking of these species, and provides
immediate protection of nests and den sites. Any species that is designated as “Sensitive” after
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a general assessment, or as “Special Concern” after a detailed assessment becomes eligible for
special management actions designed to prevent the species from becoming “At Risk”.

3.3  Standards Policies and Guidelines

Alberta Wetland policy (2013)

Interim policy for wetland management in the settled areas of Alberta and Guidelines for wetland
habitat Compensation

Initially developed in 1993, this interim policy provides direction on the management of wetlands
in the settled areas (white zone) of Alberta {(Alberta Water Resources Commission, 1993). The
primary goal of the policy is to “sustain the social, economic, and environmental benefits that
functioning wetlands provide, now and in the future” by conserving wetlands in a natural state,
mitigating the degradation and loss of wetlands, and enhancing, restoring, or creating wetlands
in areas where they have been depleted or degraded.

If the flow of surface water is altered or blocked, or if a wetland is being altered or destroyed by
filling in or draining, the Alberta Policy on Wetlands and the Alberta Water Act would apply. The
Policy, in essence, requires that there be no net loss in wetland habitats in Alberta. If a wetland
is destroyed, then compensation must be provided by the person or persons responsible for
affecting such damage. Under the policy, compensation can be through directly creating
equivalent wetland habitat in another location, or by paying a recognized wetland manager (e.g.,
Ducks Unlimited) to accomplish this. If the compensation sites are within a certain distance from
the affected one, the compensation ratio is 3 hectares of new wetland to 1 hectare of affected
wetland. Beyond a certain distance between compensated wetlands and affected wetlands, the
ratio becomes higher, and increases with progressive distance. This would apply if any wetland

that might occur on the Property was affected by the development or related construction
activities.

3.3.1 Standards and Guidelines for Municipal Waterworks and wastewater and stormwater
drainage systems

Alberta Environmental Protection has established standards and guidelines for the design and
operation of municipal waterworks, wastewater and storm drainage systems (Alberta
Environmental Protection, 1997). These standards and guidelines outline four types of
requirements: Performance Standards, Design Standards, Design Guidelines, and Operating and
Monitoring Requirements and Guidelines. These requirements are all directed towards ensuring
public health and environmental protection.

3.3.2 Wastewater and Storm drainage regulation and wastewater and storm drainage
{ministerial} regulation

The Wastewater and Storm Drainage Regulation {AR 119/93} and the Wastewater and Storm
Drainage (Ministerial) Regulation {AR 120/93} fall under Part 4, Division 1 of the Environmental
Protection and Enhancement Act {R.S.A. 2000, c. E-12}. These regulations create general
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prohibitions with respect to substance release to the environment and provide powers to regulate
the handiing of wastewater and storm drainage

3.3.3 Stormwater Management Guidelines for the Province of Alberta

These guidelines were developed as a result of increased urbanization and public expectation for
improved runoff control. These guidelines direct the planning, analysis, design, construction,
operation, and maintenance of storm water management systems to address concerns
associated with storm water runoff and its impact on urban and rural development, and aquatic
resources. These guidelines include Best Management Practices for storm water management
and quality control.

3.3.4 Municipal Government

Most Municipal Government bodies in Alberta now require that a biophysical assessment and/or
Environmental Impact Assessment or the equivalent be done prior to subdivision of land, and
before the completion of an ASP or other site-specific development pian. One of the purposes of
this Assessment is to provide a specific assessment process for dedication of Environmental
Reserve, Municipal Reserve and Conservation Easement based on municipal, community and
environmental needs. In addition, it makes recommendations as to how to aveid, minimize or
control adverse effects on the existing environment resulting from the development, if it is to
proceed, and how to incorporate the principles of sustainability in designing and constructing the
development.

The County of Lac St Anne currently has a draft municipal development plan (MDP) on the public
website. The MDP Map 12 Setbacks from Key Water Bodies, identifies the ravine as a key
waterbody requiring a 70 meter setback from the top of the ravine. Other relevant parts of the
MDP for this site include the following sections as an example.

Part [ — Administrative Procedures section 3.7.1 The Development Authority may require a
complete Hydrological Ground Water Impact Report for any commercial, industrial, or multi-parcel
development.

Part IV — Development Regulations
Aggregate Resource Exiraction and Aggregate Resource Processing

11.1.9 All sites must be re-districted as AR — Aggregate Resources Extraction and Processing
prior to any application for Aggregate resource extraction and/or processing and will be subject
to the regulations as set out in that land use district.

11.1.10 Aggregate resource extraction operations are classified as follows:

a) Class I: Operations equal to or greater than 5.0 ha (12.35 acres) of disturbed area on a site.
Operations under this classification shall require municipal development approval. Reclamation
plans shall be under the direction of AESRD and the Development Authority.

b) Class II: Operations less than 5.0 ha (12.35 acres) of disturbed area on a site. Operations
under this classification shall require municipal development approval. Reclamation plans for
existing pits shall be under the direction of County administration. New Class |l pits shall be
prohibited in Lac Ste. Anne County.
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Minimum Separation Distance and Restrictive Covenants

11.1.11 For lands districted as country residential, all uses within the district shail comply with the
following minimum separation distances from all aggregate resource exiraction or aggregate
resource processing uses based on the nature of the resource development. The minimurm
separation distance shall be measured from the property line of the lands districted as country,
residantial. The minimum separation distances are outlined in Table 11.1.1 and Figure 11.1.1.

Table 11.1.1 = Minimum Separation Distances from Aggregaie
Operations

Operation Separation Dislance

Extraction: 800.0 m (2,624.67 #t)

Reclamation: 800.0 m (2,624.67 ft)

Crushing: 1,500.0 m (4,921.26 f1)

Wash Plant: 1,500.0 m (4,921.26 ft)

Asphalt Plant: 1,500.0 m (4,921.26 ft)

- -
--------

e e
PARCELS FROM EXISTING FIT

Figure 11.1.1 Setbacks from Aggregate Resource Extraction
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(Upon receipt of scaled drawings of existing sites, the minimum separation distance can be determined.
Measurement is related to the distance that a new dwelling can be from an aggregate area.)

Land Use By-Law 24-2014

10.2.19 Development shall not be aliowed to detrimentaily affect natural features such as non-
artificial ponds, streams, wetlands and forested areas, but shall preserve and incorporate such
features into the site design so that their key functions can be maintained. In addition;

a) Development of, or in proximity to, wetland areas shall only be undertaken where:
i) It minimizes alterations in the natural flow of water, including surface and groundwater sources,
which nourishes the wetlands; and

iy It protects wetlands from adverse dredging or infilling practices, situation, or the addition of
pesticides, salts, or toxic materials.

b) The location of natural features and the site’s topography shall be considered in designing and
siting of all physical improvements.

10.2.20 Developments must adhere to the following land management practices:

a) Stripping of vegetation or grading shall be done in a manner that will minimize soil erosion by
ensuring that the extent of the disturbed area and the duration of its exposure is minimized, and
that all grading work should be designed to blend with the natural contours of the land;

b) Natural vegetation shall be retained and protected whenever possible;

c) Natural drainage patterns should not be disturhed and changes to watercourses shall be
avoided except where controlled improvements are warranted subject to approval from AESRD;
and

d} Developments shall not adversely affect groundwater resources or increase storm water runoff
velocity in a way that water levels on other lands are substantially raised or the danger from
flooding increased.

This report should address the County of Lac Ste. Anne requirementis for a biophysical
assessment. The investigation also provides information that would be useful for regulatory
determinations under the Water Act, the Public Lands Act and other applicable acts and policies
as outlined above.

3.3.5 Code of Practice for Pits

Gravel pits 5 ha (12.5 acres) or larger on private land are regulated through the Code of Practice
for Pits. The Code of Practice outlines the requirements for all phases of pit development,
operation, and responsibilities. Registration holders are required to meet the requirements of the
code of practice and must obtain written permission from the current land owner prior {0 any
activity or access to the pit. A new land owner means new written permissicn must be obtained.
The end use of the pit must be discussed with the land owner 1o ensure they concur.

The code of practice outlines the requirements to be met in order ensure compliance with current
environmental legisiation and approvals. Setbacks from unstable slopes, drainage areas and
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sensitive areas are specifically addressed. A copy of the code of practice has been provided as
reference in Appendix C.

4.0  CURRENT AND HISTORICAL LAND USE

4.1  Site Visit

A site visit was completed in August, 2015 by Melinda McLauchlin of MCA Environmental
Management. Observations were made from the road side on the east and south borders of the
property and from on site in the north and central portion of the site. The site is bounded on the
east by range road 20 and further east by a gravel pit and Kilini Creek. The gravel pit to the east
of the site goes north for another quarter section. To the south is township road 540, and
agricuitural lands and further south more agricultural land. To the west is agricultural land and
more gravel extraction to the north and west of the site. The activities in the surrounding area is
predominantly gravel extraction and smaller acreage sized developments.

The site was accessed from the west boundary of the property. The access road provides access
to a new residential unit near the center of the west side of the site and continues north to a
laydown area for heavy equipment.

The site is discussed in five general areas for ease of reference. North ravine, laydown area,
former gravel pit, central crop and south farm land.

The North ravine is a steeply sioped forested corridor with the signs of a dry creek bed at the
base. There are access trails cut through the forest along the top of the ravine on the north side.
The current owner indicated that past owners had cut the trails for hiking or horseback riding. The
ravine appears to provide surface water drainage across the northern portion of the site from west
to east. Drainage from the west contributes to the ravine flows which ultimately end up at Kilini
Creek in the section to the east.

There are berms just south of the forested area on the top of the ravine on the south side (Figure

2). The current owner said he was told the berm was created from topsoit or overburden taken
from the gravel pit in the northwest.

The laydown area in the northwest of the property has been cleared in order to create visual
barriers in the form of berms and therefore most of the productive soils have been scraped into
the surrounding berms. This has opened the site up to a range of weed species. The equipment
storage area contains a range of heavy equipment, culverts metal towers or scaffolds, smail sheds
for additional storage and various other materials. There are a few piles of debris in the form of
wood and sheet metal noted on site as well.

The former gravel pit is located north of the laydown area and was previously accessed from the
north quarter. Access to the gravel pit from the north crosses a shallow portion of the ravine that
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may have been previously filled. A large diameter culvert was observed with some flowing water
draining to the east. Access to the site from the north was blocked by large concrete barriers put
in place by the current owner. The gravel pit appears to have been mined out with only fine grained
materials observed on site.

The central portion of the site is currently canola crop. A new residence was observed in the
central west portion of the site just south of the laydown area. There were no other structures or
storage of materials or equipment noted in the crop portion of the site.

The southeast portion of the quarter shows two privately owned acreage properties as shown on
the survey plan in Figures 3 & 4.

4.2  Historical Aerial Photo Review

A random sample of historical aerial photos was selected for examination based on the best
available scale, variation in the time of year, and level of coverage. The earliest photo on file at
ASRD was 1949 and the most recent was from 2011. An aerial photo from Wescott Consulting
was examined from 2012 as well. The following paragraphs provide a summary of relevant site
observations. A table of the aerial photo review is provided as Table 1.0.

Figure 5: Aerial photo gravel extraction 1967
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Figure 6: Aerial photo showing gravel pit on site in 2000

Table 1: Aerial Photo Review

Year Observations Scale

1949 No time of year indicated but leaves are visible. The north side of the ravine is | 1:40,000
sparsely treed. From the Ravine south the majority of the central portion of the
guarter section appears fully cleared and cuitivated but growth is not yet evident
(Spring?). The south end and southeast is still forested and there is a farm
located to the southeast. There is a building or something at the central portion
of the west side of the quarter. The majority of the site appears well drained
Township road 540 is fully developed to the south and range road 21 is fully
developed to the east. No sign of gravel extraction in the surrounding quarters.
Agricuiture dominates the surrounding area.

1967 (August) Date on the photo is August. The north side of the ravine appears to | 1:31,680
be infilling with vegetation. The site is cultivated with little change from 1949,
The central west portion of the site has a cluster of trees where an anomaly
appeared in 1949. In the centre of the quarter there is a disturbance visible and
may be equipment storage. The farm in the southeast now appears to have
two separate driveways and maybe two farms. Two entrances are on the
southeast and the other is on the east side. There is gravel extraction east of
the site in the adjacent quarter. Agriculture is on all other surrounding lands.
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Year QObservations : Scale

1976 (September) Site is fully cultivated and very little change on site is evident from | 1:20,000
previous photo with the exception of increased density of trees on the north
side of the ravine. The gravel extraction to the east appears to have expanded
nerth and there are several settling ponds adjacent the Kilini Creek.

1984 (June) The site is cultivated. Looks like there has been some clearing of trees | 1:15,000
an the south side of the ravine at the north end of the site to expand cultivated
lands. There is a wetland at the east central portion of the site visible at this
scale and very clear. There is extensive sand and gravel extraction to the east
still and now in the quarter to the north.

1992 (May) The same cultivated lands are still visible and there appears to be more | 1:10,000
clearing at the south end of the site around the farm. The north and east side
of the ravine shows signs of an extensive trail network in the forest. The gravel
extraction from the north has dipped into the north west corner of the quarter
an the north side of the ravine.

2000 (August) The quarter is cultivated. There is a gravel extraction in the northwest | 1:20,000
corner on the south side of the ravine and access to the pit is from the north. A
crassing over the creek/ravine has been constructed from the north. Clearing
for the gravel extraction area appears to have created stockpiles of soil near
the middte of the quarter at the north end adjacent the ravine. Long berms are
evident and they appear to be vegetated. The wetland at the east side of the
quarter is visible as a depression but there does not appear to be open water.
Many of the trees in the southeast around the farm have been cleared and it
appears there are two distinct access routes to the farm in the south east one
from the south and one from the east. There appears to be another residence
in the central part of the south side of the quarter. The residences are
separated by cultivated and cleared lands where previously there was forest.
The gravel pit to the east of the site appears to be

2005 {(May) The gravel extraction in the northwest corner is still visible. The majority | 1:20,000
of the land is still cultivated. The wetland re are rows of round bales visible. No
sign of wet area in the north anymore.

2011 (Time of year unknown) Fully cultivated. No signs of wet area but vegetation is | 1:20,000
evident in the low area. Gravel pit does not appear to be in use.

Aerial photos reveal that the site has been cultivated since prior to 1949 and gravel extraction in
the quarter to the east was observed as early as 1967. The ravine across the north boundary
provides a history of intermittent drainage to the east. Observations also seem to indicate that
the wetland in the east portion of the site may once had been a class V with open water however
field observations in August of 2015 show cattails dominate the vegetation across the entire low
area. Periods of low precipitation have been evident this summer impacting wetlands, local
agricuiture and crops in Central Alberta.
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5.0  THE EXISTING ENVIRONMENT

5.1 Climate and Air Quality

The proposed development site lies very near the division between the Dry Mixedwood Sub-
Region of the Boreal Forest Natural Region of northeastern Alberta, and the Central Parkland

Sub-Regions (Alberta Environmental Protection, 2006 Natural Regions and Sub-Regions of
Alberta (map).

The climate is sub-humid, continental with short, cool summers and long, cold winters. The mean
May - September temperature within the Sub-Region is about 11-13 degrees celcius and the
growing period is about 80 - 90 days. Annual precipitation averages about 380 mm with June and
July the wettest months. Winters are relatively dry with about 60 mm of precipitation.

The most frequent wind direction varies minimally over the year. Wind directions are mainly from
the northwest except during February, April, July and December when they are predominately
from the west. Monthly wind speeds are fairly consistent throughout the year (9.3 to 11.9 km/hr.).

Climatic data from Environment Canada was compiled for the 30 year period, 1978 to 2008, from
the Edmonton Stony Plain Station; located approximately 10 km southwest of the Property.

Over the period 1978 to 2008, the average monthly temperature for the winter months (December
to February) was -9°C with extreme monthly temperature fluctuations (-17.5°C to +39°C) over the
30 year period. Average monthly winter precipitation is 19.15 mm; 92% of which consists of snow.

The average monthly temperature for the spring months (March to May) was 4.3°C: increasing
from a March average of -2.7°C to a May average of 10.8°C, with extreme (average) monthly
temperature fluctuations of -11°C to +20°Cover the 30 year period. Average monthly precipitation
is 33 mm; 67.6% of which consists of rain.

The average monthly temperature for the summer months (June to August) was 15.8°C; with
mean minimum and maximum temperatures of 10°C and 20°C, respectively, over the 30 year
period. Average monthly precipitation is 85 mm; all of which consists of rain.

The average monthly temperature for the fall months (September to November) was 4.1°C:
decreasing from a September average of -11°C, an October average of 5.6°C, to a November
average of -4°C over the 30 year period. Average monthly precipitation is 32 mm; with 97% falling
as rain in September, 54% as rain in October and <1% as rain in November.

Gravel extraction related industrial activities would be expected to contribute to local air
emissions. Higher particulate air quality levels may occur on a temporary basis as a result of
agricultural and industrial (e.g., construction, road dust, fires) activity. Vehicle exhaust fumes may
be another source of minor air pollution, given the proximity to populated areas and roads.

5.2  Physiography and Topography

Dominant Landforms of the Dry mixed wood region include undutating plains and hummocky
uplands.

The slope of the Property is generally trending to the southeast. At the north end of the site the
land drops steeply into the Ravine that bisects the northern portion of the quarter from west to
east. The base of the ravine shows evidence of an intermittent drainage course flowing to the
east. The 1:50:000 topographic map sheet 83G/9 shows prior to any manmade intervention,
elevations on site ranged from 740 in the northwest to 720m in the southeast.
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One of the lowest drainage areas on site s near the wet land on the east boarder of the proparty.
This low area acts as a minor collaction point for surface walar drainage during spring melt and
major precipitation events.

h anticipated direction of surface waler flows

Figure 7: Site Drainage {2011 Agrial photo)

On-sife topography was recently confirmed through a survey completed by Airbome Imaging.
The site surveys indicate drainage is toward the south and southéast towards areas of lower
slevation on site, A copy of the survey figures is contained in Appendix B.
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5.3  Geology and Soils

Surficial materials are dominantly medium to moderately fine textured, moderately calcareous
glacial till that may be a thin (less than 2 m) blanket over bedrock in some of the low-relief plains.
In the eastern part of the Natural Subregion, about 15 percent of the area is covered by
glaciolacustrine and glaciofluvial sediments occurring as inclusions within the till plains.

The AGRISID database search was completed for the parcel of land. The database listed the
central portion of site as polygon 19125 WSR16/IUh. Based on published information within
Agrisid, native soils on site are expected to consist of Orthic Gray Luvisol (CL, SCL, SiCL) on

moderately fine textured sediments deposited by water. This area also includes Chernozemic
soils (16).

The land suitability rating is listed as 2H10 which indicates the site is 80% class 2 soils sub-class
H, and 20% class 2 sub-class W. As mentioned previously the soils on site are considered
productive for agricultural land.

5.4  Surface Water

5.4.1 Drainage Patterns on the Property

Surface water drainage on site appears to follow topographic contours directing overland flows
toward the southeast portion of the site. The ravine provides periodic drainage service for the
regional set to the north and west.

From the recent contour data it appears that generally the surface drainage flows in a south to
east direction however local drainage does accumulate in the east border of the site as a small
wetland. Over time the wetland appears to have transitioned from an open water wetland to more

of a depression. This may be the result of lower than average ranges of precipitation during 2014
and 2015.

5.4.2 Drainage around the property

The closest mapped water body within 5 km of the site is Kilini creek, located approximately 2 km
to the east. Based on a review of elevations on the topographic map sheet for the area it appears
that the general regional trend of surface water drainage is to the north and east of the subject
site towards Coal |ake. Highway 13 shows a definite drop in elevation as it moves east from Lac
Ste. Anne. This tends to be reflected in the contours on the map sheet of the area as well

55  Groundwater

A search of the Alberta water well database revealed six groundwater well records for the SE 1-
54-2 W5M. Based on an overview of the six records on file groundwater could be encountered

at depths of approximately 8.5 meters to 20 meters below ground level. A summary of the wells
reconnaissance report is listed in Appendix G.
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5.6 Vegetation

The biophysical assessment was conducted in part to describe and interpret vegetation
communities as they existed at the time of the field reconnaissance, which took place in late
August 2015. Most species of plants are visible and identifiable at that time of year but because
they are not all in flower some may have been missed. In some cases, while the genus of the
plant was recognized, it may not have been possible to identify it to species. In addition the slope
on the south side of the ravine was too steep to closely inspect vegetation.

This section provides a description of the vegetation communities observed on the site in the field
reconnaissance, preceded by a general description of vegetation in a regional context

5.6.1 Regional Context

The Property is located within the Dry mixed wood Natural Sub-region. This sub-region is
characterized by warm summers and a long growing season. Aspen forests with mixed
understories are normally found in the uplands and fens with sedges or shrubs commonly found
in the low areas

5.6.2 Site Context
The following basic types of vegetation community were observed on the study site:

Central crop land — one new residential house, canola and various weeds such as Canada thistle,
scentless chamomile, and

Ravine —~ the ravine consists of an Aspen and Balsam forest ranging in size from 2-3 cm to 40 cm
at breast height (ABH). A few white spruce were noted in the base of the ravine. Understory
species included a combination of beaked hazelnut, highbush cranberry, wildrose and bearberry
with sasparilla, horsetail and fern. Ground cover included strawberry and grasses.

North side of the Ravine — the north side of the ravine has a gradual siope where the south side
is very steep. Both sides are forested but understory vegetation appears more dense on the north
side likely due to the more gradual and stable slope. There is a range of trails on this side of the
ravine providing access east and west across the fop of the ravine as well as offshoots that
provide access south into the ravine base. There is a good range of size in Aspen and Balsam
poplar from 2-3 cm up to 30 cm ABH. Suckering of the trees is evident into the trails and open
cut areas. The understory here is similar to the lower ravine but includes Saskatoon berry, as
well. No spruce was ohbserved on the upland sites on either side of the of the ravine.  For the
most part, the trees in this stand appeared to be vigorous, without signs of excessive or abnormal
dieback, breakage or signs of disease. There were some snags and hanging branches and some
trees showing signs of fungus which did not seem abnormally represented. The canopy seems
robust and healthy.

Northwest side of the ravine — there is an open area just north of the forest where the grade and
elevation of the area is higher than the surrounding. It is possible that topsoil or subsoils were
located in this area when gravel was extracted. The site is now occupied by willow, purple pea
vine and low brush species.
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Northwest laydown area — extensive weeds such as thistle, scentless chamomile, meadow
hawkweed, dandylion, common tansy and leafy spurge.

Wetland -~ cattails, sedges, and willow.

5.7  Wetlands and Other water bodies

There is one wetland in the east central portion of the site where historically it appears surface
water periodically collects and pools. The vegetation on site includes cat tails, grasses sedges
and willow. The wetland was not closely assessed on foot for additional detailed species list.
Historical aerial photos show open water during past years and the presence of Typha latifolia
(cattails) around the perimeter of the site would indicate a class V wetland. The lower levels of
precipitation this year however appear o have reduced the amount of open water and cat tails
appear to be filling in toward the middle of the wetland thus it could be considered a class V.

5.8  Wildlife

5.8.1 Regional Context

The subject Propenty is located in the Dry mixed wood sub-region of Alberta. Bird species typically
inhabiting forested areas in the area include, warblers, like Black-And-White Warblers, American
Redstart, Song Sparrow, Northern Water Thrush, Fox Sparrow and Philadelphia Vireo.

Some of the species listed in this sub-region include, Canadian Toad, Northern Leopard frog, red-
sided garter snake. Also expected in the area would deer, coyote, cougar, and moose.

5.8.2 Wildlife on the property

With the exception of birds, warbler and woodpecker, wildlife was not observed on the property.
Signs of scat from coyotes and ungulates were observed in various locations. The Fish and
wildlife internet mapping tool was used to generate a list of species expected in the area. Animals
in the area include Canadian Toad, Red Sided Garter Snake and Northern Leopard Frog. A copy
of the results is provided in Appendix E.

6.0 BIODIVERSITY

6.1  Species Richness

Site observations were made in August, when flowers were still evident and in some cases seeds.
The three areas on site offer very different ecological settings. The central agricultural lands
under crop provides little variation in ecological setting and therefore low biodiversity.
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The ravine presented a wide range of species from the upland siopes down into the base of the
ravine. There is a good amount of succession evident in the deciduous tree species with diameter
at breast height ranging from 3 cm to 40 cm. The understorey is well developed with a healthy
ground cover presenting a wide range of species including fungi and lichen. There are several
fallen logs and leaners left to decay offering a suitable habitat for a range of pilant and animal
species.

The wetland to the east is somewhat isolated from the ravine and is bordered by the cropland.
There is a bit of a buffer around the wetland where some transitional vegetation such as willow
are evident.

6.2  Species at Risk

No rare, threatened or endangered species of plants or animals were observed during the field
surveys however site visits are limited by the time of year and the extent of the survey limited to
a one-day visit.

A database search for rare, endangered or listed species by the Alberta Conservation Information
Management System (ACIMS) was completed for this Property. In its response, ACIMS showed
no sensitive occurrences noted in the study area. Nonsensitive occurrence’s included Cladonia
stygia commonly referred to as reindeer lichen. No provincially protected areas (PPA's) were
returned by the inquiry. A copy of the ACIMS generated report is provided as Appendix D.

In respect to animal species, there were no reported occurrences received from the ACIMS
enquiry. This information indicates that the site has little potential to provide habitat for sensitive
species.

6.3  Threats to Biodiversity

In general, disturbance to, or loss of undisturbed vegetation translates into loss of ecological
habitat niches, resulting in a decline in biodiversity. The more sensitive and the less resilient the
predominant vegetation community is, the greater the risk of biodiversity loss in a given area. The
ravine provides a unique and meaningfui area for biodiversity and an important natural corridor
for wildlife to travel safely and take cover.

Risks to biodiversity include the following:

¢ Soil erosion and instability near the top of the ravine bank,

+ Weed infestations, and;

s Changes in run off patterns which could affect the trees and other vegetation through
desiccation or flooding or;

» Run off patterns that would divert drainage from the wetland at the east central portion of
the site.
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7.0 SUSTAINABILITY

Ecosystem sustainability can be impacted by several variables such as, the size of the system
(e.g., the length and width of a stand of trees), the health and sensitivity of the soil, land slope
angles and aspect, soil drainage and supply of moisture, the depth of the water table and supply
of groundwater, and the exposure and susceptibility of the system to the extremes of weather.
The ravine at the north end of the site provides a setting for a sustainable ecosystem to exist.
The preservation of buffer zones around the top of the Ravine will help maintain structural stability
of the ravine as well as provide a valuable drainage area and support diversity in the overall
ecosystem for the long term. The maintenance of the feature as a drainage route will also help
preserve the ecological setting. The ecosystem has evolved to act as a drainage route during
higher than usual precipitation events, meltwater and heavy overland flows.

The crop land in the central area does not represent a sustainable natural ecosystem as it has
been cultivated since prior to 1949. The wetland at the east border of the site has appeared over
time to act as a natural drainage feature which is protected through legislation. The depression
in that area appears to have recently been impacted by lower than average precipitation reducing
its visible surface water size, however vegetation observed on site indicate that it is a permanent
pond and should be considered a class V wetland. The wetland has the potential to expand
during years of increased precipitation. The sustainability of a wetland is dependent on the
maintenance of the surrounding lands that contribute drainage to the site. The key concern in
future development of the central portion of the site will be to design storm water management
plans in such a manner that post-development surface water flows are approximately similar in
flow rates and periodicity to what was prevalent in the pre-development condition.

7.1  Ecological linkages

In the central parkland ecological region, ecological connectivity has been impacted by the
extensive agricultural and resource extraction land uses. Linkages that do exist rely mainly on
forested areas, river and creek valleys which provide visual and thermal cover for many forms of
wildlife, as well as nutritional support. Moose and deer, for example, move readily along corridors
of forest, because it provides them with visual cover from predators, as well as providing them
with a source of food in the form of leafy vegetation. Although they venture out into the open to
travel or to access other sources of food, deer prefer to stay within about 180 m of forest cover.
Extensive forest areas, therefore, serve as movement corridors for these animals.

Similarly, birds use forest corridors for habitat, visual and thermal cover and the acquisition of
food, and because they can fly, easily disperse among patches of forest on the landscape.
Mammalian wildlife such as moose, deer, coyotes, furbearers and even amphibians, also use
patches of treed areas to disperse with greater safety. These adjacent patches are referred to as
"stepping stones", while long bands of forest are called "corridors". Patches of forest that is
sufficiently large to support all of the life-cycle activities of animals are equally important. Wetland
habitats are also important as stepping stones to habitat with secure brood water. Generally,
smaller temporary wetlands are used by waterfowl to disperse pairs into nesting habitat on the
landscape, thereby maximizing breeding opportunity. However, after nests have hatched broods
are often moved to more secure water until young have fledged.

Amphibians, generally, require upland sites in which to feed and over-winter, but must return to
water to reproduce. The distance between wetlands or other waterbodies, and suitable
undisturbed upland sites becomes critical when land developments threaten amphibian habitats
of one type or another.
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In the broader contexd, aerial photos of the property and surrounding lands as they appeared in
1949 and 2011, shown in Figures 4 and 5 respectively, indicate that the ravine has offered
sustainable ecological linkages to adjacent areas.

Figure 8: Potantial ecological finkages, based on wooded aneas and wetlandthicker areas in the vicinity of
ihe project sie (imagen from Google Eartty, 207 1) White amows imdicale polentally permeable® wooded
cormidars or stepping sfone patches amongst core habiats (imples iravel in both directions). Crange fine
indicates boundary of the shedy site

7.2 Mapped and Classed Waterbodies in the Area

The Alberta Environment classification system for waterbodies in Alberta is based generally on
the abundance and quality of fish habitat, Class A is the highest priority class, and class D is the
lowest (except for “unmapped® watercourses which are niot shown on the maps at all). Any
mapped waterbody must follow the Code of Practice for Watercourse Crossings, which falis under
the Alberta Waler Acl. Any classed waterbody must also observe a Restricted Activity Period
specified for it, for conducting in-stream construction or related activitiss.

The only mapped waterbody within & km of the site & Klini Greek; which is 0.8 kim east of the
subject site. Drainage fram the ravine [s expacted to fiow (o the east toward Kilini Creek.
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8.0  RECOMMENDATIONS

The following recommendations are made for consideration in the possible future development of
residential lots at the site for design, construction and post-construction phases. If gravel
extraction is to be pursued at the site the specific requirements for pit development, operation and
management can be found at Alberta Environment and Parks. A copy of the Code of Practice for
pits has been included as Appendix B as part of this report.

8.1 Residential subdivision design

To the extent feasible, the natural contours of the land should be considered in order to conserve
the natural drainage patterns and flows, and to moderate storm water drainage patterns, thus

damping out extremes of overland flow, avoiding erosion and promoting the settling of solid
particulate matter.

Gradual slopes and vegetated swales should be incorporated in the contouring and landscaping
of the development in the fiat areas surrounding the laydown area. By slowing down the runoff,
this provides more opportunity for particulate matter to settle, and nutrients to be removed.

8.2  Opportunities for habitat conservation

The ravine and surrounding upland should be protected with a development buffer. Opportunities
to enhance habitat around the subdivision development can be taken through the addition of trees
as part of site restoration and landscaping efforts.

Invasive weedy plants should be prevented upon construction completion through the use of re-
vegetation strategies where applicable. The use of native grasses will reduce future management
requirements if pursued immediately upon construction completion

8.3  Surface water and groundwater

In addition to any Lac St Anne MDP requirements, a master drainage plan as per the Storm water
Management Guidelines for the Province of Alberta would be beneficial as part of the overall
storm water surface water management plan for any developed area on the Property. The plan
should aim at maintaining overland runoff at approximately pre-development conditions, to reduce
the risk of flood on adjacent properties as a result of altered runoff patterns. Consideration of
changing weather systems as a result of climate change should be incorporated into future

designs. This may require anticipation of major rainfall events and related impacts on surface
water drainage.

Preservation of the existing wetland on the east central portion of the site should be made a
priority by preserving existing drainage to and around the area.

The subdivision should be designed to achieve effective settlement of suspended solids in
accordance with the current Alberta Environment guidelines (see above). Otherwise, discharge
points from the ditches should be into a vegetated or other area where energy dissipation will
occur, or the equivalent, in order to prevent local erosion. Where necessary, roads and their
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ditches should have flow-limiting structures (e.g., ditch blocks}) along sloped stretches so that
water draining off or along them does not cause erosion.

Surface paving should be minimized, other than what is necessary for transportation, parking and
other infrastructure in order to maintain permeability and thus groundwater re-charge.

Where excavated, topsoil should be conserved and stockpiled with protection from wind and water
erosion, and then replaced after construction, being careful not to mix topsoil and subsoil layers

Where any clearing or earthworks are necessary, strict erosion control and reclamation measures
should be taken. Contouring should avoid significantly increasing the angle of slopes, such as
would lead to erosion and instability.

In order to conserve water landscaping should be compieted through the use of native, drought-
tolerant plants. This will reduce the need to water plants and reduce the need to use chemical
fertilizers.

8.4  Environmental sustainability and Community Participation

The use of fixtures that reduce light pollution, especially avoiding projecting light into natural
areas. Fixture design and placement should ensure that most of the light produced should be
projected downwards, rather than laterally into the surrounding environment. The use of long
wavelength bulbs should be encouraged, as they have less impact on wildlife.

8.5  Ecological linkages

The ravine located on the north end of the property offers important ecological linkages to the
properties to the east and west of the site. The ravine provides a movement corridor, food and
shelter for wildlife. The Lac St Anne MDP has identified this creek as an important waterway with
a 70 meter set back buffer.

8.6  Hazards Wastes and Disturbances

The laydown area in the northwest contains heavy equipment such as graders, backhoes, forklifts,
trucks and trailers. There are also wooden rig matts, metal towers, plastic containers, metal
culverts, and smaller storage sheds. Various piles of debris on site appeared to contain metals
and wood. There is also an ATCO trailer on site. Should the land use in this area change it may
be necessary to complete a phase | ESA to verify the environmental integrity of the area as this
land use offers the potential to cause contamination as a result of leaks or spills from equipment
and storage.

8.7  Gravel Pit Reclamation

Prior to gravel pit reclamation the registration application must be accepted by the Alberta
Government and the plan deemed acceptable. Access to the site will need to be coordinated with
the current land owner. Due to the ecological significance of the drainage area and the extremely
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steep slope, adequate buffers from the top of the ravine must be maintained. The site reclamation
plan has been outlined in the Pit registration application mentioned in section 2.1.2.

9.0  CONCLUSIONS

Due to the agricultural activities on site, the majority of the upland property presents a lack of
biological diversity with poor range of habitat available for plant and animal species. There do
not appear to be any biological restrictions to the development of this area.

The ravine across the north end of the property does provide an ecologically diverse setting that
provides valuable habitat and cover for a wide range of species. The area serves as a movement
corridor providing cover and habitat as well as an ecological linkage across property borders.
This area should be protected from future development through the maintenance of setbacks and
buffers. There were no species at risk noted for the property

There is one small wetland located on the east border of the property that has been evident in
aerial photos since 1949. The wetland is a naturally occurring low area and serves as a catchment
for the north and east side of the property. Drainage toward the wetland should not be significantly
modified so as to allow for the wetland to continue to thrive and provide a catchment for local
overland flows.

The subject property has been in use for agricultural purposes since at least 1949 and consists
of productive agricultural land in the form of a class 2 soil. While there are no specific limitations
related to the development of the land for wildlife habitat, regulators and the developer will likely
recognize that development of the site will result in a decrease to local productive agricultural
tand. This can be considered a common consequence of development however it should be
planned around compatible land uses at appropriate times.

Recommendations for future studies prior to the development of the land include the following.

» Master drainage plan and erosion control strategies
* Fire prevention and control strategies

e Site hazard management planning

e Gravel extraction planning and timing of activities

These recommendations are not intended to be exclusive. Regulators may have additional
requirements not listed here. Reference should be made to the recommendations provided in
this report along with various other planning tools during future site development including the
municipal Development Plan.
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10.0 CLOSURE

We trust this report meets your current requirements. If you require any additional information
please do not hesitate 1o contact the undersigned.

Melinda McLauchlin, C.Tech Paut McLauchlin, P. Biol

MCA Environmental Management Senior Review

RR2 Bluffton, Aiberta TOC OMO Environmental Leadership Matters
Phone: {403) 843-2960 Phaone; (403) 843-2675

Cell: (780) 266-7245 Cell: (780) 995-7339
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Photo 1: Southeast corner of the property has a sign warning against the spread of weads.

Phota 2: Morth east side of the laydown area in the northwest cormer of the property.
Varous weed species present due bo clearing of topsail,

- MTCA Environmental Manogement -



Baaphyzical Lag 5t Anna i MCA File: 30151237

Photo 4: Forested area at the base of the ravine where evidence of cut trails exist,

= MCA Environmental Manogerant -



Bisgbysical Lac 52 Anne 3 BACA File: 2015-220F

Phota b: Larger diameter trees in the base of the ravine =45 cm ABH

- MCA Environmental Maonogement -



Bizphysicsl Lac St Anne 4 FACH File: D0AS-1223

Phota 7: Creek in this portion of the raving did not have running water evident,
Portion of the creek In the base of the ravine.

Photo B: Healthy detris in the base of the ravine provides valuable habitat.

= MCA Enviranmental Management -



Banphyiical Lac 5t Anne -] MCA File: X015-1232

Photo 10: North side of the ravine part way up the hill. Slope on the north side |5 gradual.

= MCA Enviranmental Monegement -



Bliophyzical Lac 51 Anme & MCA File: 2005-1222

Photo 12: Trees are starting 1o show some succession but average DBH is about 20 cm.

- MCA Environmental Monegement -



Beopiysical Lac St Anne ¥ WA Filp: 201512232

Photo 13: Diverse health understory at the junction of tralls to the north and south as

wiell a5 east and west.

Photo 14: Trafl system on the north side of the ravine shows smaller diameter trees similar in diameter,

- MCA Environmental Manegement -



Biophysical Lae 5t Anne 8 MICA File: 2015-1223

Photo 16: At the northwest side of the ravine. Forest to field tranzition
wilth willonay,

= MCA Envirommental Manegemant -



Bipphysical L 5t Aneg 9 FACA Filgr 2i15-1223

Photo 17; Snags provide habitat

Photo 18: Looking south at the ravine/creek crossing at the north west.

= WMiCA Environmentsl Monogenrent -



Biapkysical Lac 5t Anna p 1] MCA File: 20155722

Photo 19: Water in the culvert at the erossing site in the northwest.

Photo 20: Looking narth fram the NW gravel pit at access road blocked by concrete.

- MCA Environmental Manogenent -



Blophysical Lac 51 Anna Ll MICA Fiig: MA5-1272

Photo 21: Gravel pit in the northwest has not been reclaimed,

Photo 22: Equipment storage in the laydown area,

- MCA Environmental Manogement -



Biophoysical Lo 5t Anmi 12 RCA File: 2015.1223

Photo 23: Sheds and material storage.

Photo 24: Looking south on the access road from the laydown zrea.

= MCA Envirgnments! Manegement -



Biophysical Lat Sk Anne 13 BACA File: 20151322

Photo 25: New house at the west side of the crop land,

Photo 26: Wetling a1 the east side of the property, Cattails are infilling.

- MCA Environmental Manogement -



Biophysical Lac St Anne 14 MCA File: 2015-1222

Photo 27: Shrubs surrounding the wetland at the east side of the property.

- MCA Environmental Management -
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Alberta Code of Practice for Pits
http://www.gp.alberta.ca/documents/codes/PITS.PDF
Guide to the Code of Practice for Pits

http://environment.gov.ab.ca/info/library/5997.pdf
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Aggregate Characterization Assessmont BE 1-H4-205M
\Wiag Erfckaon

1 Introduction

TwerdofT & Associates (Twerdoff) was retained by Wes Erickson detérmine the location and
extent of potential appregate reserves within SE 1-54-2-W3M (Figure 1), This land is surrounded
on 3 sides by agpregate operations. An old pit is present in tha far northwest corner of the

propesty.

The propesty is located approximately 5 miles southeast of the town of Onowsy, Alberta. The
iand is currently agricultural with areas being developed into a lay-down yard. There are also 2
subdivision lots with 3 residences on the south and southeast portions of the % séction,

L1 Objective
The shjective of the Appregate Characterizafion Assessment was o delineste potential agprogate
reserves, 10 assess the peneral aggregate guality and provide a genersl estimate of potential
MEEEryes.

L2 Scope
The scope of work for this Assessment included the following principle tasks:
= Review Alberta Geological Survey (AS(G) sand and gravel information for the area,
» Designoa rough exploration plan,
s  Aftend suger drilling and log test hole lithology,
®  Prepare an Aggregsie Characterization Assessment report to summarize findings.

Thewmnged] & Ariocantas inc. 1
Fitg Mg 14102



Aggregate Characterization Assessment 5E 1-54- 208N
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1.3 Geology
A search of surficial geclogy on the property was conducted. The AGS identified areas within
the SE 1-54-2-W5M along with surrounding land as having Dirty Sandy Gravel with an average
of 5 m of aggregate (AGS, 2014} (Figure 20,

Quaternary geology consksts Stagnhation Moraine, The Stagnation Moraine is characterizad by till
of unéven thicknesa, focal water sorted material, it is up to 30 m thick, and is unduisting
hummocky reflecting variations in till thickness. Topography is undulating with local refief of up
w3 m (Shetson, 1990).

A Water Well search was conducted on the Alberis Environment Water Well Information
Database website for wells located within SE 1-54-2-W5M. Five [5) water well records were
returmed. WﬂlllmhwmmﬁmmtﬁmhnﬁdmmWwwmm
gravel.

Bedrock geology consists of the Horseshioe Canyon Formaiion of Mesozoic ags (Abadata 2013},

Twerdolf & Aaseciales nc. 2
Filg P 141002
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2 Methods

21 Drill Program

Mobile Augers from Edmonton Alberta conducted auger drill testing from May 5 to May 9, 2014,
AT auger was used to drill boreholes between 27 and 74 feet below ground level. A total of 20
boreholes were sdvinced throaghout the property.

Subsurfuce lithology was recorded by Dennis Twerdoff, P.Geol. P.Ag.

The testhode number, location and general lithology for each test hols i3 illustrated In Figurs 3,
Appendit A.

A detailed description of each test hole lithology s outlined in Appendix B.

Twaredof B Associgies inc. 4
Filix Bo. 14-102
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3 Results

A1 2014 Drill Program

In general, testholes encountered a silty sand on the surface followed by & brown clay layer. In
northwest portions of the property, a seam of sand and gravel was observed under the brown clay
which seemed to pinch out into & gravelly clay south end east where topography dropped in
elevation. Below this, another layer of clay was observed with a few holes drilled o bedrock.

The sand and gravel scam was encountered in the nonhwest portion of the property. The
potentially mineable area is cutlined in Figure 3, Appendix A,

The deposit was relstively sandy with an estimated 40% gravel content and 60 % sand content.
The sand and gravel seam along the edges of the deposit were mixed with clay while the majority
of the seam was quite clean. Within the heart of the deposit, the sand and gravel seam was
covered with 25-37 feet of overburden and the seam was approximately 10-20 feet thick. The
approximate overburden to gravel mtio was 3:1.

Twardoff & Assodales b i
File Ma, 14102
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4 Discussions and Conclusions

There ane active sand ond gravel pits north, west and east of the property. Very old gravel pits are
located approximately Z miles south. The gravel pit west and northwest of the property are
thought to be operated by Lafarge Canada. The gravel pit immediately north of the property i
now operated by The Fath Group of BEdmonton, AB (pers. comm. with pit operator),

The Alberta Geological survey identified this property as possessing sand and gravel. Water well
Ings on the 5E 1-34-2-W3M did not reveal any-sand and gravel layers within repored loge
There iz an old excavation approximately 1.4 ha in size in the northwest comer of the property
that appears to be largely dopleted.

Test hole results indicated that send and gravel was present in the northwest portion of the
property. Typically, when sand and gravel s mixed with clay, a8 in the guter fringes of this
depogit, reserves are not sconamic because it is difficult 1o separate the clay from the gravel using
conventional processing.

The =and and gravel seam was present on the north side of the steep valley and creek that
intersects the northen postion of the property.  Typically, a 10 m buffer from the valley break
would be required if mining operations encroached on the steep valley and cresk.

The area where the sand and gravel seam was present was approximately 18 ha in size, less 1.4 ha
that have been previously excavated and ancther spproximately 4 ha encompassed by a steep
valley and creek.

It is estimated that there is approximately 12,6 ha of aren thst is potentially minesble. It is
estimated that there are approximately 400,000 m” of sandy gravel reserves within the mineable
area. There is an approximate 3:1 overburden to aggregate ratio.

Sines Wes Erickson iz not in the sand and gravel business, it is recommended that Mr. Erickzon
contect Lafsrge Canada and The Fath Group to see if they would be interested in mining the anes
under 5 lease agreement. This should be done fairly soon as bath pits operated by both operators
appear 10 be nearly depleted and they may commence with reclamation soon. Getting an operator

Twedofl & Adaociates Ing., 5
Filg Mo, 14102
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in the future may be difficult because the area is relatively small and there are large amounts of
everburden to move 1o access the gravel seam.

| Twerdaff & Assccistes inc. B
File Mo, 14-102
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4 Closure

This report, entitled Aggregare Characteriztion Assessment, prepared for Wes Erickson.

prepared by Twerdoff & Associates Inc.; June 2014, by the following individual{=):
N
SNy
. 2
Dennis Twerdoff, M.Sc., F.Geol, P.Ag. 7% g‘j o Hi 201y

Senior Project Manager

APEGA Permmt 1o Practice
Permit Mo, 12187

Thits report wist pregessal by Therdofl & Asocades Ins. [“Twerdaff), for Wit Erfcksss.. The mfrmation in it relloct the opinion
of Twendedl in congideration of the edftemetion svailibls &2 il ot the tma of writng. This feperl i Bol 10 bt iEed by syone olher
Wes Erickann. without s prior waite corsent of Twerdoff, Whatever s sy tind party maies of this mpor, o 2ny relancs os
o deciion made besed on it, im0 the respendibility of thoss tird parties. Twerdoff soorpts no lability Br damages, if ey, sullersd
by ey thind: parky as 8 remll of decisons feade o actkons based oa this repart.

Twardoft & Afscciales Inc. 7
Fila Mo 14102
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Appendix B

TEST HOLE LOGS




Test Hole i1 Description UTM Zone 11

Depth (fi) 5946400 N, 687750 E
0-10 Sand and silt
10-15 Clay wi small amount of gravel
15-26 Dark brown clay
26-37 Clay wif small amount of gravel
37-39 Sand w) minor gravel
3942 Sandy gravel
42-14 Sand
44-50 Sandy gravel
50-52 Gravel
5257 Clay
57-63 Clay
B8-74 Hard clay
T4 Bedrock
Test Hole #2 Description UTM Zone 11
Depth (ft) 5946400 N, 687950 E
0-5 Sandy clay
55 Gravel lense
512 Clay wyf miner gravel
12-28 Clay
28-37 Clay gravel
37-39 Gravel
3942 sandy gravel
42-52 Clay
5352 Clay/sand
Test Hole &3 Description UTM Zone 11
Depth [t} 5946400 N, 688150 E
-4 Sand sift
a5 Sand/gravel
-8 Sand
&7 Clay
752 Hard clay/sand
53 Bedrock
5628 47 Street LW, TWERDOFF & ASSOCIATES D
PO B G425 Ph. 587.E88.6111

Calgary, AB T2K 610 twerdof@gmail.com



Test Hole #4 Description UTM Zone 11

Test Hole #5 Description UTM Zone 11

0-3 Sand silty

34-37 Clay

38-42 Clay/silt

Test Hole #6 Description UTM Zone 11

17-27 Clay/silt

Test Hole #7 Description UTM Zone 11

8-12

27-28 Clay w/ minor gravel

37-42 Clay w/ sand and gravel

47-52 Silty clay
5628 4™ Street N.W. TWERDOFF & ASS0CIATES INC
PO Box 64223 Ph. 587.888.6111

Calgary, ABTZK 6J0 twerdoff@gmail.com
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Test Hole #8

Description

UTM Zone 11
6300°'N: 68

Dark grey clay

Clay w/ minor sand and gravel

Description UTM Zone 11

Test Hole #10

UTM Zone 11

Test Hole #11

UTM Zone 11

5628 4™ Street N.W.

TWERDOFF & ASSOCIATES Inc
PO Box 64223 Ph. 587.888.6111
Calgary, ABT2K 6J0 twerdoff@gmail.com
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Test Hole #12 Description UTM Zone 11

146500

0-3 Sand silty

24-37 Dark grey clay

Test Hole #13 Description UTM Zone 11

0-2 Sand slity
B

17-42 Dark grey clay

Test Hole #14 Description UTM Zone 11

0-15 Sand silty

15-33 Dark grey clay

Test Hole #15 Description UTM Zone 11

0-6 Silty sand

12-25 Brown clay

30-3 Gravel*

40-46 Light brown sand/clay
Test Hole #16 Description UTM Zone 11

0-2 Silty sand

25-27 Gravel

30-45 Gravel

5628 4" Street N.W. TWERDOFF & ASSOCIATES INC
PO Box 64223 Ph. 587.888.6111
Calgary, AB T2K 8]0 twerdoff@gmail.com
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Test Hole #17 Description UTM Zone 11

0-2 Silty sand

34-37 Light brown sand/clay

Test Hole #18 Description UTM Zone 11

0-4 Silty sand

Test Hole #19 Description UTM Zone 11

8-15 Brown clay

32-39 Sandy gravel

Test Hole #20 Description UTM Zone 11

0-2 Silty sand

36 Boulder
5628 4% Straet N.W. TWERDOFF & ASSOCIATES INC
PO Box 64223 Ph. 587.888.6111

Calgary, AB T2K 6J0 twerdoff@gmail.com
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1. INTRODUCTION

This report is a Troffic Impact Assessment (TIA) report for a Residential development
located in the 3E quarter section of Section 1, Township 54, Range 2, West of 5th
Meridian. See Localion Plans before this report. The residentfial subdivision is
proposed fo contaln 13 lofs.

This report has been prepared fo determine the impoct of the proposed
develcpment on traffic using Highway 43:22 & Township Road 540 [Heatherdown
Road] and Hwy. 16:14 & Range Road 20 which are the anficipaled access routes to
the proposed development. The scope of work in this case, Is o assess the existing
roadways and any required intersection treatment as a result of the increased traffic
volumes and tuming movements atiributed fo the development. This document will
address the following:

Refneve any available fraffic volume data, including conducting traffic counts.
Determine present lraffic volumes for 2014,

Determine projected fraffic volumes to 2014, 2021, 2024 and 2034,

Cetermine traffic velumes generated from the development.

Determine combined fraffic volumes for 2016, 2021, 2026 and 2036,

Complete infersectional analysis of the roadways if required.

Idenfifies geometic deficiencies based on cumrent 3R /4R guidelines.

Review sight distance requiremens.

Complete lluminafion and signalizafion warant analysis, if required,

Frovides o preliminory engineerng cost estimate for recommended
improvements.

This report is based on information provided by the developers of the 13 lots in 5E 1-
S54-2-W5M, site observalions from Mr. Darcy Paulichuk, P. Eng.. traffic volume data
from Alberta Transporiation, intersectional onalysis procedures and standards
documented in Albera Infrostructure and Transportation's “Highway Geometric
Design Guide", 1999, and alberta Infrastruciure and Transporiafion's “Traffic Impact
Assessment Guidealine”, 2005,

This report has been prepared for developers of the 13 lofs in SE 1-54-2-WS5M for the
purpeses of gaining approval from municipal and provincial govemments for the
devalopment of this site.,
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2. DEVELOPMENT DETAILS

2.1 Development Site

The proposed development is for a 13 lot Residential rural subdivision within SE 1-54-
2-W5M. The site will ulilize Range Road 20 for access 1o the eost and then south on

Rge. Rd. 20 fo the south to Hwy 16.or west on Twp. Rd. 540 [Heatherdown Road) to
Hwy. 43, See balow:

FIGURE 2.1
Proposed Development Site Plan
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2.2 Development Trip Generation

The proposed developmant will comprise of 13 lots,

For the Residenfidl developrmeant lofs, ITE 210 - “Single-Family Detached Housing”
Land Use from the Institute of Trarsportation Engineers (ITE) Trip Generation Manual,
7 Edifion, can used, The following data is available from the manual:

Time Period Trips per Lot
Daily 9.52
Peck Hour of Adijacent Street Traffic 0.75
One Hour Betweaen 7 and § a.m. '
Peak Hour of Adjocent Street Traific 100
One Hour Between 4 and é p.m. '

Single-Family Ig?‘llmmd Housing

Average Vehicie Trip Enda ve!  Dwalling Unss
Cm o ‘Wookdey

Mymber of Stases: ¥4
fvg Mumber of Dweifag LUndis: 158
Oirkovons (itiutien:  STH stenng. S0% sxing

Trig Generation per Dwelling Uni
hyrage Fain Pavgm o Racel Bicewd fuvazen
(YT agi - g A%

]

1 - My Wobicin Ergs b s
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Theretore, the estimated Fip generation of the proposed development with 13 naw
lots is s follows:

Daily Traffic: 13 lots % 9.52 frips/day = 124 trips per day
Al Peak Hour: 13 lots % 0.75 frips/hour = 10 trips per hour
FPM Peak Hour: 13 lots x 1.00 frips/hour = 13 frips per hour

These values obove represent the fratfic generation once all 13 lofs are built, homes
are constructed and then occupied. Since this number i fairly low, it is estimated
that 3 lots will be occupied in 2014 and the remaining 10 lots will be occupied in 202
{Year 5], The Tip diskibution s anficipated o be 40% to the west on Twp. Rd. 540 to
Hwy. 43 and &0% 1o the south on Range Rood 20 fo Hwy. 16, with 25% entering/75%

exiting in the AM Peak and 43% entering/37% exiting in the PM Pecak. The distribution
of traffic is

2016 TOTAL Trips
oo
Daily
AM Peak
PM Penl

D, PAULICHUK Pt i

CONSULTING LTI



LAUNCH VENTURES RESIDENTIAL

; SE 1-54-2-W5M
TRAFFIC IMPACT ASSESSMENT WO, s
TR 540, Hwy. 43:22, RR 20, Hwy. 16:14

Daily
AM Peak
PM Peak
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3. EXISTING CONDITIONS = Local RoADs

The focus of this froffic impoct assessment is mainly on Twp. Rd. 540 to Hwy. 43 and
Rge. Rd. 20 to Hwy. 14 in which it is anticipated that the developmeant will use,

.1 Development Routes of Travel

Ronge 20 traverses behween Highway 16 to the south ond Highway 633 to the north.
Twp. Rd, 540 fraverses between Highway 43 and Hwy. 777 to the east.

3.2 Range Road 20

Range Rood 20 con be classified as a minor to major collector roadway, The existing
width is approximately 8.2m from Hwy, 16 to Twp. Rd. 541, and 9.2m wide from Twp.
Rd. 54) to Hwy. 633 [west leg)/Twp. Rd. 542. Range Road 20 k surfaced with a full
surfacing structure comprised of gronular base course and asphall concrete
pavement. The pavement thickness appears to be 100 - 150mm in thickness. The
roadway alse contains roadway paint lines for the centrefine and shoulders. Range
rRoad 20 provides coflection of fraffic from the local area and provides connections

PAULICHUK i3
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to the provinciol hghway system. It akso is a route constructed for the haul of natural
resourceas from the area such as aggregate.

The section of Range Rodad 20 from Hwy. 148 to Hwy. 433 s posted al B0 km/hr. This
usually implies a $0 km/hr. design speed.

The section of Range Road 20 from Hwy. 16 fo Twp. Rd. 541 was construcied several
years ago and likely to a RLU-208 standard (8m poved width standard) as shown
below as Lac Ste. Anne County Standard Drawing G-07:

THOm BABE 9O BRI 1 0m BASE (300 COEPED) 3
b icics T | edamm et couks
e o=
[ B W B s
168 FUBORALE PRIFARA TN, 1500 m
5 ;ﬂﬂtﬂmmm
f ERCIST SUDGRASE Wk I ) i
BAST SRASE. MATERAL. TO -
wATCR KV o Co :
_.f—'_'_::
0 B
| - itk e R
o
= S
ExCAVATE & Wewild OF 530 oo
ANE BESWARE B0 BRADE WTe ]—55"-' =
COFACTED Pl
\_ oo Ao
e
AT 7Z
T —
= k| EOPE FOR AL PLLE :
O ULS CREATOR T B | e STUCHME IS
:cumwwm-nlmu : O Lo, NDLUNE
« WIS SUARIEAS, 15 SESTALLED BN oY

This standard is dated March 2008, however this section of Range Road 20 was
construcled several years before this, ikely with o lesser standard. This can be
recognized with physical aspects such as a 3:1 fill slope in some locations,

This prasent County stondord would be most representative for this section.

PAULICHUK Td
CONSULTING LTD.

D, A



LAUNCH VENTURES RESIDEMNTIAL

S5E 1-54-2-W5M

Lac Ste. Anne County

TR 540, Hwy. 43:22, RR 20, Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT

Below & an air photo view and ground photo of this section of Range Road 20.
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The following toble is from Lac Ste. Anne County's General Municipal Servicing
standards and represents the roodway design parameters for the varous rocd
stondords. The fwo stondards thot are being used as comparable standards for
Ranga Road 20 are noted below.

) W |
[ = R [ B S = [ R
7 f_z RLUITG | Goww | <35 W | 20 0 a0 0w [w]| v | m '?

Eé RG] | G | <100 | Miew | 2 .u w | = w6 | > = (2
gi&ug miuzecn | Gowe <20 | moms | 2 n &0 w [ || 2] w |B
EE i L TTET S R = an & 50 s | w | x| w g
= g LG Gravei |>2300 | Sigrieani o ' T0 & 4 x5 E ) i -] _Et
-2‘ moaem | 92 lomo | wems | an a0 w |®m | 5| »| w E

“ Riu2ess) | Ace | <o 20 4 0 g0 | a5 | | 3| w
r muzoss | 2F lesm [ wome | a w | %o [ s || n|w
5 mLaam) | Ace | <m0 at an o 0 |m | w| o | =
g_ RELLID ace | <3000 a0 a5 " o || W | 2 | e
L LU= ACP | >300 | Sgedcand a0 a0 T (1] Rl L] 3 T
% ULLE30S ace | = 2000 20 ¥ 0 0 | m| | 2| s
; ULU-ZT1.8 Acp - | wpo00 | SprScm | 3 | o B0 e | = | w | we

For both road standards, the posted and design speeds appear {0 be lower than the
existing posted speed on Range Road 20. The lower posted speed on the standards
above maostly are reflected in the verlical and horizontal aignment.

Using the Tronsportafion Associalion of Canado standoards shown below, the
following minimum verlical and horizontal parameters can be used for an 80 km/hr.
posted speed (design speed = 90 km/hr.):

Minimum Hordronlal Radius: 340m
Maximum Gradient: 5-T%
Minimum K value for Crest Curvas: 53
Minimum K volue for Sag Curves: 40
PAULICHUK 14
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The existing horizontal curvatures on Range Rood 20 appear o be between 300 to
350m presently, which Is near the standard for an-80 km/hr. posted speed. These

curves are within Paridand County. The horizontal alignment of Range Rood 20
through Lac Ste. Anne County i siralght and on tangent.

The existing vertical profile contains some crest and sag curves that oppear to be

within the 80km/hr. posted speed standard within Parkland County. Range Road 20
is fairly flat within Lac Ste, Anne County.

All grades appear 1o be less than 8%.

3.2.1 Site Observations

Site cbservafions of Range Road 20 between Sepltember 10 fo14 are shown below:

PAULICHUK 18
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|.!_f-|-, L.00, Highway 15

wiheast towards intersechion with- Range

Lanes shown on the rghlefpprox. 240m in ehgth (Bne s
taper)
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SUMMARY

Upon inspection, Ronge Road 20 appears to be consistent with a Rural Local Road
County standard with widths from 8 fo 9m. The existing roadway exhibits cross
sectional otiibutes near or within the standard thal includes sideslopes, ditch widths

and backslopes. The horizontal and vertical alignments also appear safisfactory and
consistent with standard,

There are no concems with the present geometric, sight distances and condition of
Range Road 20.

3.3 Township Road 540 (Heatherdown Road)

Township Rood 540 con be clossified as a miner fo major collector roadway. It
presently collects traffic from the area and distiibutes it 1o other collectors or arterial
roads such as highways. The existing width i approdimately 7 - 9m from Hwy. 43 fo
Hwy. 779. Range Road 20 is gravel surfoced beltween Hwy. 43 fo RR 20. Township
Road 340 will be on important intemal local road route ence the ab-grade
intersections close onto Hwy, 43 and Hwy. 14.

The section of Township Road 540 from Hwy. 43 to RR 20 is posted at 80 kmifhr, This
usually implies a $0 kmy/hr, design speed.

The section of Range Rood 20 from Hwy. 14 to Twp. Rd. 541 was constructed saverl
years ago and likely to a RLU-208a standard (8m gravelled width standard) as shawn
below as Lac Ste. Anne County Standord Drowing G-02:

ameens, | T EERREES
B | e o
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This standard & dated March 2008, however this section of Township Road 20 was
constructed several yveors before this, lkely with a lesser standord. This con be
recognired with physicol ospacts such as a 3:1 fil siope insome [acafions. This present
County standard would be most representative for this section. Below is an air photo
view and ground photo of this section of Range Road 20.

=]
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The fcillowing table is from Lac Ste. Anne Courty's General Municipal Servicing
standards and represents the roodwoy design parameters for the varous road
standaords. The two standards thal are being used as comparable standards for
Township Road 540 are noted below.
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For both road standards, the posted and design speeds appear lo be lower thon the
existing posted speed on Ronge Road 20. The lower posted speed an the standards
above mostly are reflected in the verfical and horizental alignment.

Using the Tronsportalion Associafion of Conada standards shown below, the
tollowing minimum vertical and horizontal parameters can be used for an 80 km/hr.
posted speed (design speed = 90 km/hr.):

Minimnum Horzontal Radius: 340m
Maximum Gradient; 5-7%
Minimum K value for Crest Curves: 53
Minimum K value for Sag Curves: 40
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LAUNCH VENTURES RESIDENTIAL

SE T-54-2-W5M

Loc Ste. Anne County

TR 540, Hwy. 43:22, RR 20. Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT

The herizental alignment of Township Road 20 Is straight and on tangent. The existing
verfical profile confains some crest and sag curves that cppear to bBe within the

80krm/hr. posted speed standard and is faidy flat. All grades appear to be less than
8%.

3.3.1 Site Observations

Site observations of Township Road 540 between September 10 tol4 are shown
below:

Upeon inspection, Township Rood 540 appeors fo be consistent with o Rural Local
Rood County standard with widths from 8 to #m. The existing roadway exhibits cross
sectional attributes near or within the standard that includes sidesiopes, ditch widths

and backslopes. The honzontal and verfical alignments also appearsatisfactory and
consistent with standard,

There are no concems with the present geometric, sight distances and condition of
Township Road 540,
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lloc Ste. Anne Counfy

TR 540, Hwy. 43:22, RR 20. Hwy. 14:14

TRAFFIC IMPACT ASSESSMENT

4. EXISTING CONDITIONS - HiGHWAYS

4.1 Exisling Intersection Treatment - Hwy. 14:14 & RR 20
The details of the Hwy. 14:14 & RR 20 intersection site ore as follows:
= Highway 14:14 s a fourdaned readway and is paved.

+ The intersection has an axifing freatment as follows:
- EBL's: Right Tum
. Decelergtion: 80m 25:1 Taper with 100m parallel 3.5m right turn lane;
. Acceleration: #0m parallel 3.5m right turn lane with a 110m 30:1 Taper;
- EBL's Left Tumn
. Deaeceleration: 70m 20: 1 Taper with 100m porallel 2.5m left turn lone:
. Acceleralion: 120m 25:1Taper with 120m parallel 3.5m left tum lane;
- WEL's Right Tum
. Deceleration: 140m 40:1 Toper with 100m parallel 3.5m rdght tum lane;
. Acceleration: 75m Taper
-  WBL's Left Tum
. Daceleration: 120m 35:1 Taper with 20m parallel left tum lane.
. Accelerafion; None

= Thera is existing full intersection lluminafien.
* The side slopes seem to be 5.1 or better throughout.
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TRAFFIC IMPACT ASSESSMENT

LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lac Sle. Anne County

TR 540, Hwy. 43:22, RR 20, Hwy. 14:14

4.2 Existing Intersection Treatment - Hwy. 43:22 & Twp. Rd. 540

The details of the Hwy, 43:22 & Twp. Rd. 540 intersection site are as follows:

= Highway 43:22 is a fourdaned roadway and is poved.

« The intersechon has an existing treatment as follows:

= NBL's: Right Tum

. Decejarafion:

. Acceierafion:
=  MBL's Left Tum

. Decelerafion:

. Acceleration

- SBL's Right Tum

. Ceceleration:
. Acceleralion:

= 5BL's Left Tum

* Ceceleration:
. Acceleralion:

MNone;
MNone;

20m 30: 1Taper with 120m porallel 3.0m left furn lane:

i None

140m 40:1 Taper with 30m parallel 3.0m right tum lane;
None

80m 25:1 Taper wilh 1 10m parallel 3.0- 3.5mileft fum lane.
Waone

* There & no exisfing illuminalion.
* The side slopes seem fo be 5! or better throughout.
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lac 5te. Anne County

TR 540, Hwy. 43:22, RR 20. Hwy. 14:14

TRAFFIC IMPACT ASSESSMENT
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TRAFFIC IMPACT ASSESSMENT

4.3 Available Traffic Data

LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M
Lac Ste. Anne County

TR 540. Hwy. 43:22, RR 20. Hwy. 16:14

Existing Alberta Transporiation intersectional fraffic count locafions are shown in the

map below:
PO | ' | -
.'.. o

AT website hitp://www.lranspeoriction.alberfa.ca/3460.htm has troffic  counts
available that are relevant for comparison purposes for this assessment.

There are two specific raffic counts availlable of interest for this assessment as shown

below:
Table-4.1a: 2014 AADT and ASDT from Alberta Highways Traffic Volume History
Intersection Leg 2014 AADT
16 & Lake Eden Rd {74523) 23580 - Hwy. 16 1940 - RR. 20
@3 & 633 E of Alberta Beach (71530)) 12960 - Hwy. 43
16 & 43 at Manly Comer (72510} 13560 - Hwy. 43
PAULICHUK a2
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TR 540, Hwy. 43:22, RR 20, Hwy. 1&:14
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LAUNCH VENTURES RESIDENTIAL
TRAFFIC IMPACT ASSESSMENT R o} e
TR 540, Hwy. 43:22. RR 20, Hwy. 16:14
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LAUNCH VENTURES RESIDENTIAL

TRAFFIC IMPACT ASSESSMENT e

TR 540. Hwy. 43:22, RR 20, Hwy. 16:14

4.4 Traffic Counts

A fraffic counl was recently on Sept. 10, 2015, conducted by D&A Paulichuk
Consulting Lid. on Rge. Rd. 20, just north of the proposed development. The results

mcdta that the 2015 AADT for RR 20 ot the development access is opproximately
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lac Ste. Anne County

TR 540, Hwy. 43:22, RR 20, Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT

4.5 Traffic Growth - Hwy. 14:14

The following histoncal fraffic daota for Highway 18:14 s avallable from the Alberla
Transporiation's website, which indicates a growth of approximately 6.72% growth for
the east leg of Hwy. 16 at RR 20, from 1989 to 2014 (25 years) and a 2.24% from 2007
le 2014 (7 years).

Historical Traffic Volumes — Hwy, 16:14
Year 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
AADT | 15630 | 16390 | 18760 | 20360 | 20480 | 21300 | 21660 | 20690 | 22400 | 23040 | 23580 |

Year | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
AADT | 9940 | 10130 | 10020 | 9760 | 10490 | 11280 | 11570 | 12830 | 13550 | 14290 | 14280

Year 1989 | 1990 | 1991 | 1992
AADT | 8800 | 9060 | 9040 | 9250

Since there has been a noficeable growth rate change batween tha longer ferm
and shorter term, 4.5% will be used for projecting the next 20 yvears.

4.4 Traffic Growth - Hwy. 43:22

The following historical traffic dola for Highway 43:22 s available from the Alberta
Tronsporfation's website, which indicates o growth of 4.03% per annum non-
compoundead from 1986 to 2014 (28 years), 3.46% from 1994 to 2014 (20 years), 3.08%
from 2004 1o 2104 (10 yeaors) and a 3.00% from 2009 to 2014 (5 years) for the south leg
of Hwy. 43 from Hwy. 633,

Historical Traffic Volumes — Hwy, 43:22

“Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 3011 | 2012 | 2013 | 2014
AADT | 9910 | 10230 | 11030 | 11770 | 11320 | 11280 | 11530 | 11510 | 12050 | 12270 | 12960

Year 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003
LAADT | 7390 | 7660 | 7700 | 7650 | 7910 | 8290 | 8290 | 8530 | 8920 | 9250 | 9600

Vear | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
AADT 5090 | 6490 6720 | 6850 | 6860 | 7000

A growih rate of 3.39% will be used for the next 20 years, which is the average of the
four rates shown above.
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lac Ste. Anne Counfy

TR 540, Hwy. 43:22, RR 20, Hwy. 14:14

TRAFFIC IMPACT ASSESSMENT

4.7 Traffic Growth - Rge. Rd. 20 & Twp. Rd. 540

The following histercal fraffic data for Range Road 20 north of Hwy. 14 is avallable
from the Alberta Transportation's website, which indicates a growth of approximataly
080T growth for north leg off of Hwy. 14:14 infersection, from 2002 to 2014 {12 yvears).

Historical Traffic Volumes — Rge. Rd. 20
Year | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

i

AADT | 1810 | 1830 | 2280 | 2460 | 2540 | 2640 | 2650 | 1770 | 1840 | 1900 | 1940

Year | 2002 | 2003
AADT | 1770 | 1740

A growth rale of 1.0% per year will be used for Range Road 20 for analysis purposes,

For Twp. Rd. 540 between Hwy. 43 and RR 20, there is no historical data avallable. A
growth rate of 1.0% per yeor will be used for Twp. Rd. 540 for analysis purposes.

4.8 Back Ground Traffic Tuming Movement Diagroms
The background traffic tuming movement diagrams are shown below for 2014,

The 2014 AADT for Twp. Rd. 54045 estimated to be 800 to the west and 140 to the east
bosed on existing development in the area.
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LAUNCH VENTURES RESIDENTIAL

TRAFFIC IMPACT ASSESSMENT M s
TR 540. Hwy. 43:22, RR 20, Hwy. 16:14

5. ANALYSIS - DeverormenT Access & RGe. Ro. 20

The proposed developmeant & to occess Range Road 20 to the east as shown below.

The projected traffic volumes for the next 20 years s as follows:

Existing Highway Traffic Forecast, Daily Volumes

Range Road 20  Dev. Ent.
Year South Leg West Leg
2016 1043 29
2021 (5 Year) 1187 124
2026 (10 Year) 1239 124
2036 (20 Year) 1336 124
FAULICHUK 40
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Loc Ste. Anne County

TR 540. Hwy. 43:22, RR 20, Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT

5.1 Initial Determinalion based on Traffic Volume Warrant Chart

The 2014, 2021, 2024 ond 2034 AADT valuss for the Rge. Rd, 20 and Development
Access infersaction indicate from referencing Figure D-7.4. “Traffic Volume Warrant
Charl for AlGrode Intersection Treatment on Twn-Luna Rural Highways [Design
Speeds 100/110/120 km/h)", that a

Vs Flead AADLT,
BEF o8 R RAaRRd i

et P

o e LG e e )

Ll_lmlmaﬂﬁimhﬂd
= ety Moad A30T k& owols Soad el Tripla Ciavin bume

B e acyerwd b whores far
Shpirg G b et Hﬁhﬁw'm_M*m
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Due Tnl!‘ha 80 km/hr. posted speed limit, o delailed analysis is required to further
determine the appropriate intersection freatment type. It is important to note, that

the above chart is for design speeds of 110 km/h and greater,
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TR 540, Hwy. 43:22, RR 20, Hwy. 16:14

5.2 Design Speed

The posted speed limit on Ronge Road 20 s 80 km/fhr. It is theretare reasonable to
conclude that a design speed of 90 km/h is suitable.

5.3 Detailed Anclysis
Right Tum

In accordance with Alperta Trarsportation's "Highway Geometric Design Guide"
[Section D.7.7}, an exclusive right tum lane s waranted on an undivided highway
when all fhree of the following conditions are mei:

*  Main [or though) rood AADT 21,800
* Intersecting road AADT 2 900
= Right tum daily traffic volume = 340 for the movement in gueshion.

The following foble indicates the stalus of these requirements for right tums from
Range Road 20.

Taldp 539 - Right Tern Warrant

Base Year 5 Year | 10 Year 20 Year
Condition (2016) (2021) (2026) (2036)
(Condition Mﬂﬁfﬂadﬂim Met)}(Condition Met){ Condition Meth
Main Road (Rge. Rd. 20) 1043 1187 | 1239 1336
AADT = 1800 {(No) o (M) (No)
= ——=—== —4 et = = uralie— T i e L

Imtersecting Road (Dev. Ent.) 29 124 124 124
AADT = 500 (Mo} _(No) ___(No) {No)

= -...:.. ] e i s ...,.,_-..._:.11 'rl_-:'f'j'h'_ .‘_.-II = TRGE ety

Right turn daily traffic = 360 0 0 0 0

(No) (No} _{Na) (Mo)
- . . - ol O ([T o ] . ...
For movement in question {MNao) ﬂﬁ} M) {(MNo)

Bosed on the projected volumes. an exclusive right fum lane is net required for the
next 20 yeors with the added development traffic.

Left Tum

The Highway Geomefric Design Guide Section D.7.6 gives grophical guldelines for
determining left fum warant. The graphs use peak (100 highest) hour volumes and
factor in percent fuming ond design speed to idaniify the required freatment for the
Infersection. The following table shows the freatments needed for cument and
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projected fraffic volumes.
Tabde 535 - Requiresd Treatmenr Type FM FEAK
Base Year 5 Year 10 Year | 20 Year
(2016) (2021) (2026) {2036)
(Peak 100th Hour - p.m.
% Left Turns 5.9% 18.6% 18.2% 17.08%
Vs = Advancing Volume (VFH) 34 43 44 47
Vo = Opposing Volume (VPH) 34 36 37 41
V= Left turning Volume (VFPE 8 |
90 km/hr
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SE 1-54-2-W5M

Lac Ste. Anne County

TR 540. Hwy. 43:22, RR 20, Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT
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The Alberta Transportafion hourly analysis charts are both indicating a result to the far
bottom, against the x-axs. This is indication that an intersechon treatment above o
Type | 5 not reguired since the opposing traffic and advancing fraffic are minimal
and pravide significant opportunity o make a left tum. Based on this, o Type |
intersaction treatment is worranted between 20146 - 2034,

5.4 Intersectional Sight Distance

In accordance with section D.4, "Sight Distances at Interseclions”, the sight distance
for left tumning vehicles from the approgch, without interfering with vehicles nearing
the intersection, is used for determination of minimum sight distance requirements.
Using Fig. D-4.2.2.2 below, the required sight distfancas for various vehicle lypes with a
110 kmi/hr design speed are as follows:

Vehicle Tvpe Regquired Sight Distance ~ 90 kph
Passenger Vehicle [P) 175 m
Single Unit or Bus [5U) 265 m
Semi-Traller Combination (WB15) 350 m
Semi-Trailer Combination [WB21, 452 m

WB23, WB28, WB33)
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TR 540, Hwy. 43:22. RR 20. Hwy. 16:14
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It 5 anticipated thal the largest vehicle type to use the intersection will be WB-15
which requires 350m of sight distance. Presenily there is more than 350m of sight
distance availabie to the south and north of this intersection.
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Lac Ste. Anne County

TR 540, Hwy. 43:22. RR 20, Hwy. 16:14

TRAFFIC IMPACT ASSESSMENT

6. ANALYSIS-Hwr. 16:14 & RGE. Ro. 20

The following tables show the eslimated combined traffic volumes at the
intersection.
Combined Traffic Forecast, Daily Volumes

Hwy, 16:14 Range Road 20
East Leg North Leg
Year Combined Combined
2016 25580 1994
2021 30590 2149
2026 33336 2246
2036 45668 2618

Projected peak hour traffic loading [100th highest hour) is shown balow for am/pm:
Combined Traffic Forecast, Peak Hour Volumes

Hwey. 16:14 Range Road 20
Enst Leg North Leg
Combined Combined
Year am/pm an/pm
2016 2590 / 2601 229135
2021 3080/ 3120 245 /147
2026 35635/ 3638 256/ 153
2036 4542 / 4675 281/ 166

6.1 Design Speed

The posted speed on Highway 16:14 ol this location s 110 km/hr. 1t is therafore
recsonable to conclude that a design speed of 120 km/h is suitable.

6.2 Intersecting Road Classification

Intersection freatment on divided highways are charocterized into three general
formats:

= No Treatment; very low intersecting volumes (opprox, less than 200 AADT)
- MINCR Ecadway [i.e. Road Allowances)

-  MAJOR Roadway (l.e. Highways, Town Access Roads, Park Access Roads)

However it is best to verify the proper treatment by completing @ more detail analysis
of each seporate movement using the projected luming movement traffic volumes
as per the following sections.
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6.3 Delailed Analysis
4.3.1 Right Tum Lane

In accordance with Section D.8.7. "Warrants for Right Tum Lanes on FourLane
Divided Highways", the following is apparent:

. The Right Tum Lane Volurne must be af legst 340 vehicies per day to

warant a Right Tum Lane. This is summarized in the following Table:

Table: Bighr Tore Lane Warrant

Base Year S Year 10 Year 20 Year
Condition {2016) {2021) {2026) (2036)
Range Road 20 {Condition Met)(Condition Met)(Condition Met){(Condition Maet)
_Right turn daily traffic = 360 598 G5l 679 D15
For movement in guestion {Yes) (Yes) {Yes) {Yes)

Based on the projected volumes, a Right Tumn Lane is presently waranted. A 100m
right turm lane and 140m faper presently exists which satisfies this warrant.

6.3.2 Lefl Turn Lane

The Highway Geomelriic Design Guide Seciion D.8.6. "Wamranis for Left Turn Lanes on
Four-Lane Divided Highways" gives graphical guidelines for determining left furn
warant. The graphs use peak (100" highest) hour velumes and factor in percent
tuming and dasign speed to identify the required frectment for the intersection, The
following toble shows the reatments needed for cument and projected traffic
wolumes.

Table: Required Treatment Type
Base Year 5 Year 10 Year | 20 Year
(2016) (2021) (2026) (2036)
Range Road 20
cak am 100th Hour
1= Turning Volume (VFH) T 8 8 10
o = Opposing Volume (VPH) 1474 1768 2061 2649
Treatment Required No Yes Yes Yes

The obove values are then used on Figure D-8.6¢, “Warrants for Left Tum Lanes and
Storage Requirements for Four-Lane Divided Highways”, shown below.,
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Based on the projected volumes, o Left Tum Lane is not waranted until 2020 for the
EB to NB left tuming movement. A full left fum lane and faper already exisis at this
location and meets the requirements.

Albpria infruwtrucire
APAIL 1805 HAOHWAY GEOMETRIC DESIGH GUIDE

FIBURE D=B.6c WARRANTS FOR LEFT TURN LANES aND
STORACE RECLIREMENTS FOR FOUR-LAME DIMVIDED HIGHWAYS
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SUMMARY:

Presently, the intersecion alrecdy contains a "Major Rood Intersection on Four-Lane

Divided Highway" intersection freatment and therefore no improvements are
required for the next 20 years.

64 Intersectional Sight Distance

In accordance with section D.4, "Sight Distances at Interseclions”, the sight distance
for left furning vehicles from the approach, without interfering with vehicles nearing
the intersection, is used for determination of minimum sight distance requirements.
Using Fig. D-4.2.2.2, shown in Appendix C, the required sight dislances for various
vehicle types with a 120 km/hr design speed are as follows:

Yehicle Type Required Sight Distance — 120 km/hr.
Passenger Vehicle (P) 238 m
Single Unit or Bus [5U) 355m
semi-Traiter Combination 470 m
(WB15)
Semi-Trailer Combination &1am

(WE21, WB23, WB28, WB33)

iy
< 5 f’f f’f ﬁ’f w
é ;f’ ; L~
= o
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g ; d K/
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g - r/f/ 4 :
2 x"/ﬁ;ﬁg/
PaA LA W
(| A A

B0 WG 20 MO WD BD 200 PR 240280 P80 300 320 B0 560 35D 400 60 440 505 SBD 500 R50 AN 500 S5 400 £20 BA0. S0 BAN TO0
L = RECLARED S5t DNSTANCE ALONG MAIOR TWD-LANE =BGrway 1N METRES
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LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-W5M

Lac Ste. Anne Counfy

TR 540, Hwy. 43:22, RR 20. Hwy. 16:14

Hwy. 16:14 EBL's
The inftersection of Hwy. 15:14
and Ronge Road 20 &
approximalely at km 4.8,
'_-I'__.._-r-__ L i i _—
PR, ' - - J The Iintersection B on a
- GHEY S S v % horizontal curve of 2500m
= = 8 E B = e radius olignment in on east
west direction.
The infersection 5 on a grade
of +0.2%.
L]
L . . ey,
J ! i ! The sight distance from BR 20 to
the wesl is >800m to the east.
Al 2
L]
w .
- . | #4 r -] :::-‘“‘
Ih: Al
] - i Wi T
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Hwy. 16:14 WBL's

- _ — The sight distance from RR 20 o
L, S : — the eaqst is >800m.
& i
P E e L NG L ] #
- B - »
f i i i -
The site distonce & grealer
than 630 metres in bolh
e v directions on Hwy. 16 at the
e ok . o . infersection of Range Road 20.
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4.5 Highway Capacity Analysis

Thampﬂdfrmdwkwuspaﬁmﬂndfmtheinhmﬂnnfmmawmﬂﬂaﬂhmﬂw
the AM Peak for Years 2016, 2021, 2026 and 2034. The traffic analysis was completed
using Synchro 9 software based on HCM 2010 methodalogy. A saturation flow of 1700
vpl\iﬂ:summﬂa{:unnm E&&hﬂhﬂmbﬁﬁwwm&rﬂuﬂm

It Is important to note that synt:!'m :fn-m not take info account acceleration lanes.
As seen in the above schematic, deceleration lanes are shown but not occelerafion

lanss. Acceleration lanes exist for right turms coming out of Range Road 20 as well a3
a left tum acceleration for the 5B to EB movement onto Hwy. 16.

For this reason, some of the results below will be incorrect,
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LOS
Delay(s) | 117 00 00 156 BE IR 1853
v/cRatic | 0.01 044 000 006 039 004 045 110
LOS C A A B A A E E*
Delay (s) 161 00 00 1z 00 00 426 a7l
v/cRatio | 002 035 001 006 045 003 048 035
os%Que |06 00 0D 15 00 00 182 15
LOS B A A ¢ A A E F
Delay(s) | 232 00 00 198 00 00 427 Sass
vfcRatic | 002 053 000 008 035 004 062 196
e5™que | 04 00 00 21 00 00 291 1194
LOS C A A c A A F F*
Delay(s) | 204 00 00 158 00 00 935 986
vicRatio | 004 043 001 008 054 003 074 060
os%aue |68 00 00 21 o0 00 328 218
LOS c A A 3] A A F F*
Delay(sy) | 151 00 00 258 00 00 840 500
v/cRatie | 002 062 000 011 041 004 084 471
95™ Que 06 00 00 30 00 00 475 >250
LOS D A A c A A F Fe
Delay(s) | 265 08 00 184 00 0D 2412 2471
vicRatic | 005 049 ‘001 011 063 015 Li5 100
95% Que 10 . &0 &0 26 0o 00, 478 302
LOS € A A E A A F F*
Delay(s) | 205 00 00 494 00 Q0 4092 500
v/cRatie | 004 080 o000 023 053 005 165

g5 Que | 10 0.0 0.0 66: 00 0.0 1031 3250
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LOS E A A ¥ A A F T
em |Defayls) | 492 ©0 00 288 00 00 5500 3500
Peak e Ratio- 017 G663 0.01 019 082  0F  43r
95™Que | 31 00 DO 5S4 00 00 150 250

*Mote: The 58 tumns ore showing a LOS of F and high delay times which & inoccurale since
Synchro does pravide calculation for efficiencies due to occeleration lanes.

As noted above, the aobove resulls indicale fhat the southbound tums are all at o
Level of Service (LOS} of F. This does nol represent the octual operation on site since
a 120m left tum acceleration and 120m taper exists for the southbound fo eastbound
movement. In order to validate fhis, a site inspection was conducted on Sept. 8 to
10, 2015, and the wait fimes were measured. The resulls indicoted an average wait
time of 20 seconds to 55 seconds during the AM Peak [average approximately 35
saconds]. This is significantty lower than the Synchro result of 1246.7 seconds shown
abave, Again, this likely due to the tact that Synchro does not use calculations that
account for acceleration lanes. Therefore In exirapoloting this analysis, fhe NB and
5B turms will both likely bbe at a LOS of E in 2020, |n 2025, the NB and 58 tums will both
likely be at a LOS of F. The proposed development fractionally increased Ihe results
above, since it only adds 4 left tums in the AM Peak Hour and 2 left fums in the PM
Peak Hour.

Therefore, in summary, the intersection & performing near capacity presently. Full
capacity maybe reached within the next 10 - 15 years, mostly depending on the
growth of Highway 16, The intersection should be monitored in about 5 - 10 years to
further evaluate the operation ond safety.
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LEVEL OF SEEVICE [LOS) CRITERIA
Control Delay Per Vehicle (s) LOS by Valume to Capacity Ratio

<1 1

=10 A F

=10 and 415 B F

=15 amd 225 [ F

>25 and <35 D E

=35 and 50 E E

>50 F F
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TR 540. Hwy. 43:22, RR 20, Hwy. 15:14

4.6 Future Freeway Planning

It is important o complete a review on haw the traific in the arec will be integrated
into the future freeway system. Highway 16 is designated as a fulure reeway in
Alberta. Access to this tuture freeway will only be made vio a grade separation or
interchange. Presently. Alberta Transportation's long range plan is to construct an
interchange at the Highway 14 and Range Read 20 intersection location. See below:

Hgray 16, TT9 T Rauiavin Mloag,
rum“n'qm

RECOMMENDED PLAN

Therefore, the present Ronge Road 20 will be directly connected to the future
inferchange. Mo re-routing of Range Road 20 will be required. The fiming of this
Improvement is not known at this ime. Tratfic voiume on Range Road 20 is fikely to

increase due to the consolidation of froffic in the orea occurs with the
implementation of the interchange.
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7. ANALYSIS - Hwr. 43:22 & Twe. Ro. 540

The following tables show the esfimated combined traffie velumes at the
intersaction.

b Traffic Forecast, Daily Volumes

Hwy, 43:22 Twp. Rd. 540

South Leg East Leg
Year Combined Combined
2016 14147 156
2021 16364 200
2026 18554 208
2036 22935 222

Projected peak hour traffic loading (100th highest hour) is shawn balow for am/pm:

Combined Traffic Forecast, Peak Hour Volusmes

Hwy. 43:22 Twp. Rd. 540

South Leg East Leg

Combined Combined
Year amypm am/pm
2016 1437 / 1442 15/15
2021 1661 / 1667 i8/19
2026 1882 / 1890 18/19
2036 2329 /2338 227123

7.1 Design Speed

The posted speed on Highway 43:22 at this incafion & 110 km/hr. 1t is therefore
reasonable to conclude thot a design speed of 120 km/h is suitabla,

7.2 Intersecling Road Classification

Intersection treatment on divided highways are characierized into three general
formats:

- No Trealment, very low infersecting volumes (approx. less than 200 AADT)
- MINOR Roadway [l.e. Road Allowances)
= MAJOR Roodway (i.e. Highways. Town Access Roads, Park Access Roads)

Howevaer it is best to verify the proper freaiment by completing a more detail analysis
of each separate movement using the projected tuming movement froffic volumes
as per the following sections.
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7.3 Delailed Analysis
7.3.1 Right Turn Lane

In gocordance with Seclion D.A.7. "Waronis for Right Tum Lones on Four-Lane
Divided Highways", the following is opparent:

- The Right Tum Lone Volume must be al least 350 vehicles per day to
warrant o Right Turn Lane. This is summarized in the following Table:

Tabier Kight Torn Lane Warrant

Base Year 5 Year 10 Year 20 Year
Condition {2016} {2021) (2026) {2036)
Twp. Rd. 340 {{Condition Met}{Condition Met}{Condition Met){Condition Met}
 Right turn daily traffic = 360 45 60 62 66
For movement in guestion (MNo) {No) (No) (Mo

Based on the projected volumes, a Right Tum Lane is not waranted for the next 20
years.

7.2 Left Tum Lane

The Highway Geometric Dasign Guide Section D.B.&, "Wamants for Left Tum Lanes on
Four-Lane Divided Highways" gives graphical guidelines for determining left turn
warmrant. The graphs usae peak (100 highast) hour volumes and factor in percent
turning and design speed to identity the required treatmaeant for the intersection, The
following table shows the frealments needed for cumenl and projected fraffic
volumes.

Table: Required Treatment Type

Base Year 5 Year 10 Year | 20 Year
(2016) (2021) (2026) | (2036)
Twp. Rd. 540 .
{Peak PM 100th Hour
V1= Turning Volume (VPH) 3 4 4 5
Vo = Opposing Velume (VPH) 718 £30 G941 | 1&5
Treatment Required No No Nao Yes

The above values are then used on Figure D-8.6c, “Warrants for Lefl Tum Lanes ond
storage Requirements for Four-Lane Divided Highways", shown below.
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Based on the projected volumes. o Left Tum Lane k& not waranted for the next 20
years for the BB fo EB left tuming movement. A full left fum lane and laper diready
exists at this location and exceeds this requirement.

Alberin lnfrartreciurs

AFAIL 1885 HIGHWAY GEOMETRIC DEERIN GUIDE

FIGURE D-8.6c WARRANTS FOR LEFT TURN LAKES AND
STORAGE REQUIREMENTS FOR FOUR-LANE DIVIDED HIGHWAYS
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Prasently, the interseclion already contains a left tum lane for S8 to EB left fums. There:
is no right tum lone and tapers for NB to EB, however this not warranted due to the
low fuming volumes. Therefore no improvements are required for the next 20 years.

7.4 Intersectional Sight Distance

in accordance with section D.4, "Sight Distances at Intersections”. the sight distance
for left tuming vehicles from the approach, without interfering with vehicles nearing
the intersection, & used for determination of minimum sight dislance requirements.
Using Fig. D-4.2.2.2. shown in Appendix C. the required sight distances for various
vehicle types with a 120 km/hr design speed are as follows:

L1
-

& A —
__I_..rl"
/( _.-"""f"’:"""
KO B0 WO 60 B0 200 220 140 260 280 300 320 M0 360 380 400 €20 440 460 480 500 570 540 S50 Sk 600 GB0 640 660 65D 100
0

» RECIARED SiGHT DNESTANCE ALONG MAJCR TWO-LANE HIOHWAY IN METRES

Vehicle Tvpe Required Sight Distance = 120 km/hr.
Passenger Vehicla (P) 233 m
Single Unit or Bus [SU) 355m
Semi-Trailer Combinafion 470 m
(WB15)
Semiklraler Combination &13 m
(WB21, WBZ3, WB28, WB33)
o _.-"rf f,:
g 2 ﬁ/ &
,:l ;‘}’f £/ |
g & ;ﬁ‘f
e | FARRR /4
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: /| | Lo
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The sight distance from Twp. Rd. 540 to the south and north Is >450m.
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7.5 Highway Capacity Analysis

The capacity onalysis was performed for the intersection for the 100™ highest hour for
the AM Peak for Years 2016, 2021, 2026 and 2034. The traffic analysis was completed
using Synchro 9 software based on HCM 2010 methodology. A saturation flow of 1700
vpl was used in this analysis. See the tables below for fhe results.
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LOs B8

Delay {s) 12.1
Peak |wicRatio | 005

95" aue | 12

A
0.0
0.48
&

A
0.0

0.2%
00

LAUNCH VENTURES RESIDENTIAL

SE 1-54-2-WiM

Loc Ste. Anne County

TR 540, Hwy. 43:22, RR 20, Hwy. 16:14

B A A c c
11.7 0.0 0.0 205, 241
014  0.08

001 037 001

02 b0 gn 4p 1s

The above results indicate that the intersection will operate with sufficient capacity

for the next 20 years.
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7.6 Fulure Freeway Planning

It is important to complete a review on how the fraffic in the area will be integraied
into the fulure fresway system. Highway 43 is designated as a future freeway in
Alberta. Access fo this future freeway will only be made via a grade separation or
interchange. Presently, Alberta Transportation’s long range plan s to construct an
interchange af the Highway 43 and Hwy, 633 inferseclion locafion. The ot-grode
Hwy., 43:22 ond Twp. Bd. 540 intersection will be closed. This will reguire the re-
direction of traoffic via service roods ond locol roads in order fo access the nearast
interchange. Twp. Rd. 540 will likely be one of these collector roads that will iIncrease
in traffic due to these future changes.
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8. ILLUMINATION & SIGNALIZATION WARRANTS

Stree! lighting presently exisls at the intersection of Hwy. 14:14 and Rge. Rd. 20.
Signalization is not allowed on Hwy. 14 as it is designated as a future fresway.

Street lighting does not exist at the intersection of Hwy, 43:22 and Twp. Rd, 540,
liurnination warmrants ware reviewed. The resulls are summarized in the Table below:

Seore {“Hiﬁ?-' . Score Met?
(Min. 120}
Hwy. 43:22
& 2016 8 No Mot Allowead MIA
Twp. Rd, 540
Hwy, 43:22
& 2021 85 Mo Mot Allowad M
Twp. Rd. 540
Hwy. 43:22
& 2026 e Mo Mat Allovend MNiA
Twp. Rd. 540
Hwy. 43:33
& 2035 96 Mo Mot Allowed MNIA
Twp. Rd. 540

lumingfion s not wamranied aof fhe Hwy. 43:22 & Twp. Rd. 540 intersection.
Signafization is not allowed on Hwy. 43 as it is designated as a fulure freeway.

For the other intersections along Range Road 20 and Township Road 540, there is no
reguirement for illumination or signalization since the fraffic volumes are too law, as
demonsirated by the waranted intersection freatments discussed earlier,
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9. CONCLUSIONS & RECOMMENDATIONS

2.1 Conclusions & Recommendalions

The proeposed development is for a 13 lot Residential rural subdivision within SE 1-54-
2-W5M,. The site will uflize Raonge Rood 20 for access to the east and then south on
Rge. Rd. 20 to the south to Hwy 14 or west on Twp. Rd. 540 [Heatherdown Road) fo
Hwy. 43. Sea below:

For the Residential development lots, ITE 210 - "Single-Family Detached Housing"
Land Use from the Institute of Transportation Engineers (ITE) Trip Generation Manual,
on Edition. can used. The following data is avaitabie from the manual:

Time Period Trips per Lot
Daily ?.5%
Peak Hour of Adjacent Street Traffic 0.75
One Hour Between 7 and ¥ a.m. y
Peak Hour of Adjacent Street Traffic 100
Ona Houwr Batwean 4 ond & p.m. ’
PAULICHUK &
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TR 540, Hwy. 43:22, RR 20. Hwy. 16:14

Therefore, the estimated fip generation of the proposed development with 13 new
lots s as foliows:

Daily Traffic: 13 lots x 9.52 frips/day = 124 frips per day
AM Peak Hour: 13 lots x 0.75 fripsfhour = 10 frips per hour
PM Peak Hour: 13 lots x 1.00 fips/hour = 13 frips per hour

It is estimated that 2 lots will be occupied in 2016 and the remaining 10 lots will be
occupied in 2021 (Year 3). The tip distibution is anticipoted to be 40% fo the west on
Twp. Rd. 540 to Hwy. 43 and 40% to the south on Range Road 20 to Hwy. 14, with 25%
entering/75% exiting in the AM Peak and 63% entering/37% exiting in the PM Peak.
The distribution of fraffic for 2012 i projected as follows:

T
\:'l_i‘
Dradly
AM Peak
'y Peak
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A detalled infersection analysis was completed on three potentfially impacied
intersections. The anaolysis concluded the following:

= A Type | infersaction freatment & wamantad between 2016 - 2034,

« [tis anficipated that the largest vehicle type to use the intersection will be WE-
15 which reguires 350m of sight distfance. Presently there is more than 350m of
sight distance available to the south and north of this iInfersection.

+ A highway capacity analysis was not performed at this location as the fraffic
volumes are low and the intersection should have sufficient capacity cbove o
LOS of D for the next 20 years.

+ [Bumination or signalization & not required for this location as the fraffic volumes
are foo low.

» Prasently, lhe inferseclion already contains a "Major Road Intersection an Four-
Lane Divided Highway" Intersection freatment with left tum acceleration lane
for 3B to EB left tums. Mo improvements ore required for the next 20 years.

« The site distance & greater than 450 metres in both directions on Hwy. 16 ot the
intersection of Range Road 20.

« Upon complefing a highway capacity analysis. the intersection is performing
near capacity presently. Full capaocity maybe reached within the next 10- 15
years, mostly depending on the growth of Highway 14, The intersection should
be monitored in about 5 - 10 years to further evaluate the operation and safety.

» Street lighting presently exists at the intersection of Hwy. 14:14 and Rge. Rd. 20.
Signalization is not allowed on Hwy. 16 as it s designated as a future freeway,

= Noimprovements are required for the next 20 years,

= The sight disfance from Twp. Rd. 540 to the south and north s >450m,

« Upon completing a highway copacity analysis, the intersection will operate
with sufficient capacity for the next 20 years,
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mmm,im RR 20, Hwy. 14:14

» llluminatfion is not warranted at the Hwy. 43:22 & Twp. Rd. 540 intersection.
sSignalization is not allowed on Hwy. 43 as it is designated as a future freeway,

The internal locals roads, Range Rooad 20 and Township Road 540 appeor to be

acceptable for frarsporting the proposed development traffic and are within
acceptable parameters of the road standards for rural collector roadways.

9.2 Closure

We frust the information provided meets your present requirements.  Should any
cuastions anse, please contact our office at yvour convenience;

Darcy Q. Paulichuk, P, Eng.

Dec. %, 2015

APEGGA Pemmit to Praclice Number: P12132
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APPENDIX A

ALBERTA HIGHWAYS TRAFFIC VOLUME HISTORY
TRAFFIC DATA -~ TURNING MOVEMENT DIAGRAMS
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APPENDIX B
Development Access & Rge. Rd. 20

TURNING MOVEMENT DIAGRAMS
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HCM Unsignalized Intersection Capacity Analysis
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vC, canficling volume 1184 1563 380 112 18572 3T MO 754
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HCM Unsignalized Intersection Capacity Analysis
3: Hwy. 43:22 & Twp. Rd. 540 22015

vC, conficting volume 12 158 B0 1188 15T W8 TR 758

3 38

3 1]

0 0

Ban 17

Wihaime fo Capacty GoF 002 003 030 915 QM 622 02 oM
Cusie Langsh S5t {m) 18 04 0r 00 a0 04 0.0 00 00
Cantrol Destay (5) 24 46 a5 ap 00 84 0o 00 a.0
Lana LOS B B A A
Appraach Delay (s) 134 B 03 0.0
Approsch LOS 8 B
Auerage Delay s ;
Intersection Capacity Uitizataon 34.0% 10U Leved of Sarvics A
Analysis Period {min) 15
Highway 43:22 & Twp. Rd. 540 03122015 Year 2018 PM Peak With Development Exist Trastment Synchro & Light Repon
D. Paulichk




HCM Unsignalized Intersection Capacity Analysis
3: Hwy. 43:22 & Twp. Rd. 540 122015

Median type Raised Raised
Median storage wh) 2 L
Upsiream shonal {m)

pX, platoos unblockad

v, conficling volume 1365 1805 43 138 1814 15 ] Brs
V1, shage 1 confvol 854 B34 a8 8

Vo2, stage 2 conf vol @1 5 445 EEB

wiu, unblocked vol 1355 1805 439 1364 A4 433 890 T
tG, singhe {3} 15 68 TO 1B B8 70 42 432
1., 2 #tage f2) 66 58 68 58

1F s} 36 40 33 3.5 40 33 iz a2
pl quedie free % 85 100 26 B 1m0 - g7 100
ch capacity (vehh) ;s M Er M a7 5h8 139 748
Velrne Tolal 35 11 .k I 245 k| 238 48 12

Wolune Loft 12 T 23 0 [} 3 0 0 &

Volurne Fight 23 | (1] a 5§ a 0 i 12

£5H 404 M3 T 1700 P00 748 1M00. 1700 1700

Volurne to Capacity 008 004 003 4 0 0N 02 04X ol

Oueus Length 85 (m) 23 08 08 0B 8 Gl &0 08 00

Comtred Deday {3) Wy w8 100 0 (i) 4 riH a i)

Lane LOS B e B A

Appronach Dedsy (5) WT 169 03 2.0

Approach LOS

Highway 43:22 & Twp. Re, 540 051272015 Year 2021 A Peai With Developrent Exist Trastmant Synchra & Light Repon
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HCM Unsignalized Intersection Capacity Analysis
3: Hwy. 43:22 & Twp. Rd. 540 122015

& & 5
0 f 503
i a 803

Sop Stop Fres

0% % %

. _ g2 0.82 f%2 o082 0m ;
Hauely flow rata [vph) 12 i 23 5 0 4 23 7 4 B2 12
Pedastrians
Lane Width (m)

Watlking Spead (m/s)
Parcent Blickags
Right tum Sare {veh|
Median fype Raised Raised
Neecian storage veh) 2 2
Upsiream signal ()
P phatonon unbliocioed 1
vC, conflicling volume 1312 1818 441 1R 1A M0 B BE0
wCA, stage 1 conl vol | A% g2 A
vC2, stage 2 cond vl 42 9w 448 B2
wCu, unbilocked vol 1372 1816 44t 132 18M M0 B20
i, singhe fa) T8 BB ID TH E& TD &2 4.2
tC, 2 stage (s} 66 &b 68 53
I {s) 35 40 23 35 40 33 22 2.2
Pl quaun free % 9 W % = 1] ® W o
cM capacity (veh) 23 MNP S5 M 2™ ST T T45
5
12
it
02
068
23

Coetrol Delay (5] 148 162 W6 00 00 99 40 00 00

Lane LOS R A

Rppeoiach Debay (z) M3 182 0.3 oo

Approach LOS 3 G

Ibersecton Capsety Utlizaticn 374% IGLI Level of Sendce A

Analysis Preriod (i) 15

Highivay 43:22 & Twp. R, 550 D9275015 Year 2021 PM Peisk Weth Developrmnt Exlet Trastment Synchro 8 Light Rsport
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HCM Unsignalized Intersection Capacity Analysis

3: Hwy. 43:22 & Twp. Rd. 540 10122015
& e :
] 3] 808
] a e0p
S Step Froa
0% 0% (%
Peak Hour Facies g2 002 Q92 092 092 082 082 092 092 0% 082 om
Hourly flow rais (vph) 12 0 M T 0 i M oW 5 ¥ W 12
Lang #Width {m)
Walking Speed (m/s)
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HCM Unsignalized Intersection Capacity Analysis
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Executive Summary

A revinw of available cdata was undertaken for 2 proposed 13 lot country residential subdivision in §8 = 01
— 34 — IW5 10 determing expecied water weil yield and aquifer rones. Previcusly geslogical and
hydrogeoiogical studies were examined along with an examisation of water well driliers’ reperts snd
groundwater guality anakysis reports for the zrea.

Aczording ta the Water Act. If & well ks instatied on gach lot, ¢ach 1ot is required to be supplied with water
st & rate of 1250 m'/year and warer wells should be capable of providing water 8t & minimum raze of 1
impenial gation per minute. If 8 community wall & installed water needs are less, approximately 400
m’fyear foreasch ot '

Grounowater wse in the area is primarily from domestic demands, with some wells instaltad for stock or
industrial use,

Tre surficial deposits which Immediataly underisy the site are unconsolidated glacial deposits, which are
underizin by the sandstanes, sitstones and mudstores of the Horseshoe Canyon Formation. The sands
widl gravels of the surficial aquifer may be siity or dry underbying the site. and the primary squifer present
Sensath the Site are badrock tandstones and siftstones of the Horssshoe Canvon Formution This
formation is gererally found at depths greater than 20 metars and &5 up to 100 metres in thickness

Analysis of avallable pumping test data thows that the Horseshos Canyon Aguifer is capable of supplving
water 2t a rate of apprasimately 16.940 m' fyear (7 1 imperal gaflons per minutel. This watloe is sufficient
ta supply individual Iots by & well on each lot. Aguifer supplies for 2 single community well may not be
AvEEanie,

A review of water quality records for the area show that the groundwater 5 2 sodium bicarbonate type
water of Total Dissolved Sofids concentration of arcund less than 500 mg/L and should be accepiable 1o
most users. It is recommended thet water samples ba coflected and analvied for routine dissolved sals
and bacterial paramaters fram each well prior to use as & potable supply in the houss
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Registration Application (Revised December 2013)
Woestrock Aggregates Lid. - Yeoman/Parker Pit
E 1-54-2-W5M — Lac Ste. Anne County

Executive Summary

For many years sand and gravel mining operations have been ongoing within the E 1-54-2-
W5M. Based on a review of historical aerial photographs, mining operations began within
the northern portion of the NE 1-54-2-W5M in the 70's. Mining operations then continued
southward across the majority of the quarter and eventually into the northwest corner of the
SE 1-54-2-W5M until the early 90’s.

Although the history is somewhat unclear, it would appear that the pit was initially opened up
and operated by Yeoman Aggregates Ltd. (Yeoman). In the late 80's the pit was then taken
over by Westrock Aggregates Lid. (Westrock). Approvals for the pit had been acquired
under the former Land Surface Conservation and Reclamation Act (LSCRA) in 1986 and
again in 1990. In 1990 a revised application was submitted under LSCRA and in 1997 an
application was submitted under the Environmental Protection and Enhancement Act
(EPEA). As neither of these applications received approval, mining operations were
discontinued in the early to mid 90’s and the pit has been inactive since that time,

Given that Westrock now plan to reclaim the pit, Aspen Land Group Inc. was retained to
prepare a focused registration application that will allow Alberta Environment and
Sustainable Resource Development (ESRD) to register the pit under the Code of Practice for
Pits (the Code) for reclamation purposes.
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1.0 Introduction

1.1 Overview

Westrock Aggregates Ltd. (Westrock) is proposing to finish reclaiming the 56.29 ha
disturbance associated with the sand and gravel pit located in the E 1-54-2-W5M. The pitis
located along the west side of Range Road 20 approximately 5 km east of Hwy. 43 as shown
on Drawing No. 1. Pit operations will include the removal of all remaining stockpiled product,
the importation of topsoil and overburden material, and reclamation of the current
disturbance,

The purpose of this report is to provide information required by Alberta Environment and
Sustainable Resource Development (ESRD) to register this pit under the Code of Practice
for Pits (the Code) for the sole purpose of reclaiming the pit. The schedules required as part
of the registration process are included in Appendix B.

1.2 Land Ownership
Westrock currently owns the NE 1-54-2-W5M while Charles and Melanie Parker currently
own the SE 1-54-2-W5M. Copies of the Certificate of Titles are included in Appendix A.

2.0 Existing Conditions

2.1 History

Based on a review of historical aerial photographs, mining within the NE 1-54-2-W5M
commenced sometime between the 1973 and 1977 as shown on Drawing No. 4. On the
1977 aerfal photograph it is evident that mining activities had begun to take place within the
northern portion of the quarter and that an area of approximately 8.5 ha had been disturbed.
As shown on the 1981 aerial photograph included on Drawing No. 4, this active mining area
had expanded southward and that approximately 24.67 ha had been disturbed.

A Sand and Gravel Pit Inventory Report that was conducted by ESRD (formerly Alberta
Environment) in 1985 indicated that 70 to 80 acres had been disturbed with approximately 40
acres of reserves remaining to be mined. Some reclamation was ongoing in terms of
overburden placement while the older area within the eastern portion of the pit was
beginning to re-vegetate itself naturally. Topsoil thickness was reported to be 6 to 8 inches
with overburden varying from 10 to 25 feet.

In 1986, Yeoman Construction Ltd. (Yeoman) submitted an application for a Development
and Reclamation Approval under the Land Surface Conservation and Reclamation Act
(LSCRA). A five year approval was issued in March of 1986 (Approval No. SG-38-86) that
sanctioned a 10 acre parcel out of a 120 acre development. Although it is not entirely clear
why only 10 acres were sanctioned; it is assumed that the baiance of the disturbed lands
may have been considered as a pre-78 disturbance. Financial security was obtajned in the
amount of $2,500.00. Itis important to note that in the application submitted in support of
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this approval that the topsoil depth was reported at 3 to 5 inches with the overburden depth
ranging from 4 to 40 feet.

In the summer of 1389, a site inspection conducted by ESRD revealed a number of
compliance issues associated with the pit. When Westrock had taken over the pit, they
provided updated applications on October 24, 1982 and on February 8, 1990 in an attempt to
address the compliance issues. On December 5, 1990 an approval was issued under
LSCRA for a sanctioned area of 20 acres. This sanctioned area included future mining
areas to the north of an intermittent drainage course within the SE 1-54-2-W5M as shown on

Drawing No. 3. At that time financial security was assessed at $5,000.00 but it was never
submitted.

On January 24, 1981 Westrock submitted an application under LSCRA to amend their
approval to allow mining operations to proceed along the westemn side of the SE 1-54-2-
W5M south of the intermittent drainage course as shown on Drawing No. 3. This
amendment was never finalized; however, a 1500 mm concrete culvert was installed across
the creek and mining commenced within an area south of the creek.

An application for approval was submitted under EPEA on May 26, 1997 that was
subsequently revised on September 26, 1997. Although the application was deemed
sufficiently complete to initiate the public review process, an approval was never issued.

Pit sizes for the different years/milestones are outlined below:

Extraction area pre-1978 8.5 ha

Extraction area post-1978 24.67 ha
Sanctioned area 1986 LSCRA approval 4.1 ha (10 acres)
Sanctioned area 1990 LSCRA approval 8.1 ha {20 acres)
Current/overall disturbed area 56.29 ha

2.2 Current and Adjacent Land Use Activities

The total disturbance associated with pit activities to date is approximately 56.29 ha. As the
pit has been relatively inactive for a number of years, some of the disturbed areas are
beginning to revegetate themselves. This is espedially evident in areas where the
overburden material had been re-contoured along the eastern side of the pit within the NE 1-
54-2-W5M. The majority of the disturbed areas where are vegetated with trees and typical
understory species along with well established grasses.

Lafarge Canada Inc. (Lafarge) maintains a haul road that extends across the north central
part of the NE 1-54-2-W5M in an east/west direction. This road is used to haul product from
their pits to the west to their wash plant located on the eastside of Rge. Rd. 20 within the W
6-54-1-W5M. A large maintenance shop and associated buildings are located to the north of
the Lafarge haul road. Although located in an area that once formed part of the pit, this shop
was previously rented out and will remain in place as an improvement to the end land use.
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The majority of the area located to the north of the Lafarge haul road represents a pre-78
disturbance while the area to the south of the Lafarge haul road within the NE 1-54-2-W5M
for the most part forms the un-reclaimed pit area.

Apart from the treed area associated with the creek that extends across the northem portion
of the SE 1-54-2-W5M and the area that was disturbed as a result of mining activities, the
balance of the area within this quarter is under cultivation and is used for agricultural
pUrposes.

Lafarge is currently mining a pit in the NW 1-54-2-W5M. Over the past couple years, Lafarge
has mined the aggregate and reclaimed a portion of the common property line between the
NE 1 and the NW 1-54-2-W5M as shown on Drawing No. 3. Yellowhead Aggregates
(Yellowhead) is currently mining a pit within the SW 1-54-2-W5M. At this time Westrock and
Yellowhead are in discussions about mining out the common property boundary between
these two quarters, however, an agreement has not been made at this time. In the event
that an agreement is reached to mine out this common property line, Westrock will submit an
updated activities plan.

As depicted on Drawing No. 2 and 3, there are existing excavations associated with past
mining activity currently located to the south within the NE 1-54-2-W5M and to the northwest
in the SE 1-54-2.W5M. The remaining disturbed area has been stripped or had overburden
material directly placed in low areas over undisturbed land to level out the area and to
increase the arable land.

2.3 Topography and Surface Drainage

The topography of the area consists of a high relief landform or ridge sloping from west to
east. Elevations range from 755 masl to 730 masl. Contours and existing surface drainage
patterns are shown on Drawing No. 2.

The undisturbed land and partially reclaimed lands within the NE1-54-2-W5M generally slope
from the west to the east or to the northeast. There is an intermittent drainage course
crossing the northern part of the SE 1-54-2-W5M that conveys water in an easterly direction
to a culvert under Rge. Rd. 20 and eventually to Kilini Creek. Although this intermittent
drainage course also conveyed runoff from the lands to the west of the subject property,
surrounding aggregate operations to the west have removed the majority of the upstream
catchment basin, significantly reducing its natural flow. The majority of the surface runoff
from within the SE 1-54-2-W5M drains directly to the east or to the northeast towards the
intermittent drainage course located within the northern part of the quarter.

24 Soils

Based on the Alberta Soils Information Viewer, the soils within the general area of the E 1-
54-2-W5M are comprised of three different soil polygons.

Polygon 18958 includes the west half of the SE 1-54-2-W5M and is comprised of well
drained soils of the Dark Gray Luvisol and Orthic Gray Luvisol subgroups of the Uncas and
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Cooking Lake soil series. Polygon 19049 includes the southwest corner of the NE 1-54-2-
WBEM and is comprised 80% of very poorly drained soils of the Rego Humic Gleysol
subgroup of the Kerensky series and 20% of well drained soils of the Dark Grey Luvisol
subgroup of the Elk Point Series. Polygon 19130 comprises the remaining area of the NE
1-54-2-W5M and is comprised of well drained miscellaneous coarse-textured soils in the
black soil zone. This polygon also includes soils with Rego profiles that have highly variable
landscape characteristics and soils series distribution that may be the result of past mining
activities.

Based on a site assessment conducted on August 30, 2013 no subsoil stockpiles were found
within the NE 1-54-2-W5M nor was there any evidence of replaced subsoil in the reclaimed
areas. Considering when this part of the pit was operated, salvaging of topsoit and subsoil
may have not been stripped to meet current criteria. Therefore, subsoil will not be available
for reclamation in the NE 1-54-2-W5M.

As shown Drawing No. 3, topsoil and subsoil was salvaged and stockpiled separately for pit
operations within the SE 1-54-02-W5M. The texture of the stockpiled topsoil and subsoil was
primarily textured as a sandy loam; however, there were some sample locations that
reflected more of a sandy clay loam texture.

2.5 Land Capability for Agriculiure

The CLI capability for agriculture is rated as class 4M (60%) and O (40%) within the E 1-54-
2-W5M. Soils that are rated as class 4 have severe limitations and have restrictions on the
range of crops or require special conservation practices due to moisture limitations. The
areas that are rated as O are considered organic soils.

2.6 Surficial Geology

Based on the Quarternary Geology, Central Alberta map (i. Shetsen 1990) the subject
property is located in an area described as a stagnation moraine which typically exhibits till of
uneven thickness with local water sorted material up to 30 m thick. This stagnation moraine
also exhibits undulating to hummocky topography reflecting variations in till thickness. In this
area, the topography is described as undulating with local relief generally less than 3 m.

Bedrock at the base of the deposit consists of grey feldspathic, clayey sandstone, grey
bentonitic mudstone and carbonaceous shale of the Horseshoe Canyon Formation of the
Cretaceous age. The bedrock contact is non marine and is often characterized by a

concretionary ironstone beds, scattered coal and bentonite beds of variable thickness, minor
limestone beds.
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2.7 Stratigraphy

Drawing No. 6 through 9 depict the current surface conditions. Based on a review of ESRD’s
file material, the average undisturbed soil depths within the pit area would have been as
follows:

Topsoil -8t08in (0.151t0 0.20 m)
Subsoil - not available
Overburden -10to 25t (3.0t0 7.60 m)
Aggregate - hot available

As outlined in Section 2.4, subscil was not appropriately salvaged within the NE 1-54-2-
WS5M. Subsoil material that was salvaged in the SE 1-54-2-W5M will be evenly distributed in
that part of the pit prior to topsoil placement.

There is limited information available as to where and how much aggregate was removed by
the previous Yeoman or Westrock operations. Although no formal aggregate test hole
information is available, Westrock has concluded that no economical gravel remains to be
mined within the pit. Consequently, as no further aggregate exiraction is proposed, the
provision of aggregate testing information is not considered required for the proposed
reclamation activities.

2.8 Groundwater

The previous operations did not appear to have intercepted groundwater. As reclamation is
the only activity proposed, groundwater is not expected to be encountered.

2.9 Vegetation and Wildlife

The proposed reclamation activities will only impact those areas that have already been
previously disturbed and will not result in the loss of any naturally vegetated areas or
negatively impact wildlife in the area. Common throughout the Onoway area, considerable
tansy was noted onsite along with other noxious weeds such as Canada thistle and yellow
toadflax.

3.0 Reclamation Plan

3.1 Current Development

Although at one time relatively active, as the aggregate resource within the pit has now been
depleted Westrock would like to register the current pit disturbance of 56.29 ha for
reclamation. All areas south of the Lafarge haul road will be reclaimed while the
processing/shop area will be maintained. A portion of the Lafarge haul road from Rge. Rd.
20 to the processing/shop will also remain in order to provide secondary access to the shop.
That portion of the haul road that extends from the shop area to the western boundary of the
NE 1-54-2-W5M will be reclaimed and integrated with the surrounding landscape. In additicn
to the portion of the Lafarge haul road that will remain in place, the southern access road
developed between 1977 and 1981 off of Rge. Rd. 20 will also remain in place.
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In the unlikely event that aggregate material is encountered during reclamation that is
economical to mine, an updated activities plan will be submitted prior to extraction.

3.2 Pit Access

As shown on Drawing No. 2, access to the pit is off of Twp. Rd. 541 and Rge. Rd. 20 with the
pit being located approximately 8 km north of Highway 16.

3.3 Property Line Buffers, Pit Faces and Extraction Setbacks

A portion of the common property boundary between the NE and the NW 1-54-2-W5M has
been mined out by Lafarge with their mining operations within the NW 1-54-2-W5M. In order
to mine out this commeon property boundary, Lafarge extended their operations by
approximately 130 to150 m into the Yeoman Pit. As this mined out common property
boundary has now been reclaimed and properly integrated with the adjacent lands, the
standard 3:1 slopes that are typically constructed adjacent to undisturbed property
boundaries are no longer reguired,

For pit activities located within the SE 1-54-2-W5M, there are stockpiles of reclamation
material encroaching within the 3 m undisturbed buffer along the common property between
the SE 1 and the SW 1-54-2-W5M. Unless an agreement to mine out this common property
boundary can be made between Westrock and Yellowhead as outlined in Section 2.2, the 3
m undisturbed buffer will be reestablished with reclaimed sfopes of 3:1 or gentler constructed
along the pit face as shown on Drawing No. 8.

The culvert which provides access from the south portion of the SE 1-54-2-W5M to the north
portion, will alsc remain in place as part of the reclaimed landscape.

If the reclamation of this pit should not proceed within the next two years, as an interim
measure any areas within the pit that have slopes that are greater than 2:1 will be re-sloped
to 2:1 or gentler to ensure public safety and to avoid the potential loss of reclamation
material due to erosion or slumping.

3.4 Measures to Control Dust, Wind and Water Erosion

In terms of mitigation measures to control wind and water erosion, all stockpiles of
reclamation material will remain vegetated until they are ready to be distributed over the re-
contoured landscape. Once reclamation material has been put in place, re-vegetation of the
area will occur as soon as possible. Surface runoff from the disturbed areas within the active
pit area will, as much as possible, be maintained onsite and redirected to existing
excavations or other low areas within the pit.

3.5 Contouring and Soil Replacement

The objective in terms of reclamation is to ensure that the disturbed lands associated with
the pit are reclaimed to an equivalent land capability. Due to the timing difference between
the operations within the NE 1 and the SE 1-64-2-W5M, the reclamation objectives will be
slightly different while trying to meet equivalent land capability.
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Contouring and Soil Replacement for the SE 1-54-2-W5M (Parker Pit)

The disturbance south of the channel represents approximately 6 ha of the current disturbed
area. Slopes along the west property line will be reclaimed to no steeper than 3:1; while the
remaining slopes along the pit boundary will be reclaimed to no steeper then 10:1.

That being said, Westrock may have the opportunity to import up to 100,000 m?® of fill
material to raise the elevation of this area to match pre-disturbance elevations, as shown on
Drawing No. 8 and 9. If Westrock is unable to bring or fill or brings in less than 100,000m? of
fill, the reclaimed landscape will be to a lower elevation, as shown on Drawing No. 8 and 9.
Utilizing material stockpiled within this quarter, the topsoil replacement depth will be
approximately 18 cm while the subsoil replacement depth will be approximately 9 cm.

Contouring and Soil Replacement for the NE 1-54-2-W5M (Yeoman Pitf)

Areas where dense volunteer tree vegetation or hayland has developed will remain in place
as shown on Drawing No. 3. Areas that are comprised of haphazard excavations and
stockpiles of soil material will be leveled out and integrated to develop a harmonious
landscape. [t is anticipated that the slopes of these reclaimed areas will for the most part be
10:1 or gentler but there may be areas where the slopes are closer to 4:1 as conditioned in
LSCRA Approval No. SG-39-86. It is anticipated that the land will be reclaimed back to an
agricultural end land use {pasture/cultivation) with some treed areas.

As mentioned in Section 3.3, the property line buffer and associated 3:1 slopes are not
required along the west portion of the NE1-54-2-W5M given that it has been mined out and
reclaimed by Lafarge.

Once the site is re-contoured, all available topsoil that is currently stockpile or exhumed
during reclamation activities will be spread evenly over all re-contoured areas. In order to
increase agricultural production Westrock may import up to 100,000 m® of topsoil to the pit.
Imported topsoil will only be placed within the reclaimed areas in the NE 1-54-2-W5M.

Prior to the placement of topsoil material, any areas exhibiting compaction will be alleviated.

3.6 Revegetation

The reclaimed areas within the NE 1-54-2-W5M will be revegetated using a hayland seed
mix while in the SE 1-54-2-W5M a seed mix will be used for the reclaimed area that matches
the landowner's current crop rotation.

3.7 Importation of Reclamation Materials Handing Plan

As mentioned in Section 3.5, Westrock may import material to augment the reclamation of
the pit. Itis anticipated that up to 100,000 m® of topsoil and 100,000 m?® of overburden
material could be imported from around the Edmonton area.
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All imported material will be from sites with no previous disturbance (i.e., agriculture to

residential). An inventory of the material received will be maintained that will include such
things as:

¢ the location where the material was obtained and placed;
« the quantity of the material received; and
» random sample analysis fo confirm no contaminants.

As there is sufficient topsoil material in the SE 1-54-2-W5M to properly reclaim the site, no
imported topsoil material will be applied to this area. Up to 100,000 m® of imported
overburden fill material will be used to fill the excavation area to reestablish positive drainage
to the intermiftent creek and avoid ponding of water.

To make up for the lack of topsoil material available for the NE 1-54-2-W5M, imported topsoil
material may utilized to establish a topsoil layer to a maximum depth of 30 cm.

Imported material will only be brought onsite when it can be direct placed. No imported
material will be stockpiied.

3.8 Environmental Management Plan

To minimize the impact on the environment during reclamation, Westrock will implement a
number of environmental management practices. These environmental management
practices include:

e having spill kits on all equipment used for mining purposes;

e use of double wall fuel storage tanks and/or containment berms;

» properly storing and regularly hauling any industrial waste generated at the pit to
an approved municipal or class [l landfill;

= properly collecting and regularly hauling all sanitary waste to an approved waste
management treatment facility;

» an active weed control program that includes mowing, hand pulling, spot
spraying, seeding stockpiles of reclamation material, etc. to prevent the initial
establishment of weeds;

» the proper application of herbicides; and

e ensuring that no herbicides, pesticides or any other hazardous substance will be
stored onsite.

4.0 Financial Security

As Westrock has no future intentions of gravel extraction operations, the reclamation security
estimate of $190,705.46 represents the maximum conservation and reclamation costs (i.e.,
full-cost security) to reclaim the remainder of the pit. The main cost associated with the
security estimate is the amount of reclamation material that is stockpiled. The maximum
area of disturbance that will be secured at third party costs is the current limit area of
disturbance less the process sitefaccess roads (4.26 ha) of 52.03 ha.
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Security Estimate
Mobilization and Demobilization -

Third Party Costs for the NE 1-54-2.W5M (46.03 ha): -
Reclamation Material

Topsoil Material Placement — 4,863 m® @ $2.50/m®

Overburden Material Placement — 10,314 m3 @ $2.50/m®
Recontouring

D8R Crawler Tractor (Non-Current) — 110 hrs @ $264.00/hr
Decompaction ‘

D7H Crawler Tractor with ripper {Non-Curreni) — 40 hrs @ $266.25/hr
Seedbed Preparation
Tractor with disc — 20 hrs @ $125.00/hr
Seeding
Tractor with seed drill/seed — 46.03 ha @ $135.00/ha
Fertilizing
Tractor with fertilizer attachment — 46.03 ha @ $135.00/ha
Subtotal

_Third Party Costs for the SE 1-54-2-W5M (6.0 ha)
Reclamation Material

Topsoil Material Placement— 11,197 m® @ $2.50/m*

Subsoil Material Placement — 5,775 m3 @ $2.50/m°

Overburden Material Placement — 10,334 m3 @ $2.50/m?
Recontouring

D8R Crawler Tractor (Non-Current) — 12 hrs @ $264.00/hr
Decompaction

D7H Crawler Tractor with ripper (Non-Currenf) — 8 hrs @ $266.25/hr
Seedbed Preparation

Tractor with disc — 5 hrs @ $125.00/hr
Seeding

Tractor with seed drill/seed — 6.0 ha @ $135.00/ha
Fertilizing

Tractor with fertilizer attachment - 6.0 ha @ $135.00/ha
Subtotal

Total Subtotal at Third Party Costs

Administration @ 10 % of Total Th:rd Party Costs

Total Security -

-~ $.5,000.00 .

$12,157.50
$ 25,785.00

$ 29,040.00

$ 10,650.00
$ 2,500.00
$ 621405

$ 6,214.05
$92,560.60

$ 27,992.50
$14,437.50
$ 25,835.00
$ 3,168.00
$ 2,130.00
$ 625.00
$ 810.00

$ 810.00
$ 75,808.00

$ 173,368.60
$ 17,336.86

- $190,705.46

Rates are based on the Alberia Roadbuilders and Heavy Consiruction Association 2013 Equrpment Rental
Rates Guide and Membership Roster in combination with ESRD'’s standard rate of $2.50/m® for the

movement of reclamation material.
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5.0 Limitations

This report has been prepared for the sole benefit of Westrock Aggregates Inc. This
document may not be used by any other person or entity without the express written consent
of Aspen Land Group Inc. and Westrock Aggregates Inc., with the exception of Alberta
Environment and Sustainable Resource Development. Any use of this report by a third
party, or any reliance on decisions made based on it, or damages suffered as a result of the
use of this report are the sole responsibility of the user.

The information and conclusions contained in this report are based upon work undertaken by
trained professional and technical staff in accordance with generally accepted scientific
practices current at the time the work was performed. The conclusions and
recommendations presented represent the best judgment of Aspen Land Group Inc. based
on the data obtained during the assessment. Due to the nature of the assessment and the
data available, Aspen Land Group Inc. cannot warrant against undiscovered environmental
liabilities. Conclusions and recommendations presented in this report should not be
considered legal advice.
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Appendix A:  Certificate of Titles
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LAND TITLE CERTIFICATE

s
LINC SHORT LEGAL TITLE NUMEBER
0035 230 200 5;2:54;:1;SE 122 166 512 +1

LEGAL DESCRIPTION

MERIDIAN 5 RANGE 2 TOWNSHIP 54

SECTION 1

QUARTER SOUTH EAST

CONTAINING 64.7 HECTARES (160 ACRES) MORE OR LESS.
EXCEPTING THEREOUT :

HECTARES (ACRES) MORE OR LESS

A) PLAN 7820078 ROAD 0.809 2.00
B} PLAN 9924788 DESCRIPTIVE 1.81 4.47
C) PLAN 1222170 SUBDIVISION 7.66 18.93

EXCEPTING THERECOUT ALL MINES AND MINERALS
ESTATE: FEE SIMPLE

MUNICIPALITY: LAC STE. ANNE COUNTY

REFERENCE NUMBER: 992 218 766 +1

REGISTERED OWNER({S)
REGISTRATION DATE (DMY) DOCUMENT TYPE VALUE CONSIDERATION

122 166 512 29/05/2012 SUBDIVISION PLAN

OWNERS

CHARLES HERBERT PARKER

AND
MELANIE LOU PARKER
BOTH OF:
BOX 43, SITE 320, RR #3
STONY PLAIN
ALBERTA T7Z 1X3
AS JOINT TENANTS
(DATA UPDATED BY: CHANGE OF ADDRESS 122413751)

{ CONTINUED )




ENCUMBRANCES, LIENS & INTERESTS
PAGE 2
REGISTRATION # 122 166 512 +1
NUMBER DATE (D/M/Y) PARTICULARS

762 116 447 02/07/1976 UTILITY RIGHT OF WAY
GRANTEE - STE ANNE NATURAL GAS CO-OP LIMITED.

992 113 698 03/05/1999 CAVEAT
RE : ROAD WIDENING
CAVEATOR - LAC STE. ANNE COUNTY.
BOX 219
SANGUDO
ALBERTA TOE2A0

122 166 511 29/05/2012 CAVEAT
RE : RESTRICTIVE COVENANT PURSUANT TO MUNICIPAL
GOVERNMENT ACT
CAVEATOR -~ LAC STE. ANNE COUNTY.
BOX 219
SANGUDO
ALBERTA TOE2A0

122 166 513 29/05/2012 CAVEAT
RE : DEFERRED RESERVE
CAVEATOR - LAC STE. ANNE COUNTY.
BOX 219
SANGUDO
ALBERTA TOE2A0

TOTAL INSTRUMENTS: 004

THE REGISTRAR OF TITLES CERTIFIES THIS TO BE AN
ACCURATE REPRODUCTION COF THE CERTIFICATE OF
TITLE REPRESENTED HEREIN THIS 26 DAY OF AUGUST,
2013 AT 02:13 P.M.

ORDER NUMBER: 24248750

CUSTCOMER FILE NUMBER:

*END OF CERTIFICATE*

( CONTINUED )



PAGE 3
# 122 166 512

+1

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

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




LAND TITLE CERTIFICATE

21
LINC SHORT LEGAL TITLE NUMBER
0011 350 360 5;2;54;1;NE B92 276 384

LEGAL DESCRIPTION

THE NORTH EAST QUARTER OF SECTION ONE (1)

TCWNSHIF FIFTY FOUR (54)

RANGE TWO (2)

WEST OF THE FIFTH MERIDIAN

CONTAINING 64.7 HECTARES (160 ACRES), MORE OR LESS.
EXCEPTING THEREOUT:

(r) 0.809 HECTARES (2 ACRES), MORE OR LESS, AS SHOWN

ON ROAD PLAN 1583T

(B) ALL THAT PORTION DESCRIBED AS FOLLOWS:

COMMENCING AT A POINT OF THE EASTERLY BOUNDARY OF SAID
QUARTER SECTION WHERE THE SOUTHERLY BOUNDAZRY OF A ROADWAY
AS SHOWN ON ROAD PLAN 1583T INTERSECTS THE SAID EASTERLY
BOUNDARY THENCE WESTERLY ALONG THE SAID SOUTHERLY BOUNDARY
OF SAID ROADWAY A DISTANCE OF THREE HUNDRED AND THIRTY
{330) FEET TO A POINT THENCE SOUTHERLY AND PARALLEL TO THE
SAID EASTERLY EBQUNDARY A DISTANCE OF FIVE HUNDRED AND TWENTY
EIGHT (528) FEET TO A PCOINT THENCE EASTERLY AND PARALLEL TO
THE SAID SOQUTHERLY BOUNDARY OF SAID ROADWAY A DISTANCE OF
THREE HUNDRED AND THIRTY (330) FEET MORE OR LESS TC A POINT
ON THE SAID EASTERLY BOQUNDARY THENCE NORTHERLY ALONG SAID
EASTERLY BOUNDARY TO THE POINT OF COMMENCEMENT CONTAINING
1.62 HECTARES (4 ACRES), MORE OR LESS.

(C) 0.639 HECTARES (1.58 ACRES), MORE OR LESS, AS SHOWN

ON ROAD PLAN 7820078

EXCEPTING THEREOUT ALL MINES AND MINERALS

ESTATE: FEE SIMPLE

MUNICIPALITY: LAC STE. ANNE COUNTY

REFERENCE NUMBER: 792 (031 710

REGISTERED OWNER (S)
REGISTRATION DATE (DMY} DOCUMENT TYPE VALUE CONSIDERATION

892 276 384 25/10/1989 TRANSFER OF LAND §$17,500 $17,500

{ CONTINUED )
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Introduction

At the regquest of Aobert Westcott of Westcott Cansulting Group, an aguifer analysis was conducted for s
proposed 13- Lot residential subdiviston located within SEX = 01- 54 = 2W5. Lots range in size from 0.3
to .48 hectares [hal, A site plan outBning the propasad subdivision 15 thawn belaw:

Flgure 1 —5ite plan of proposed subdivision

Water i to be supplied by & groundwatér source. According to the Water Act, if individual welts are
jocated on gach lot then water requirements ars to be supplied at 2 rate of 1250 cubic metres per year
imi'/year) and wells should be capable of supplying water at a2 minimum rate of 1 imperial gallon par
minute (igpm). Ifwater needs are supplied by a community well supply, water needs sre based on houss
ize and rumber of bedrooms, and are generally argund 250 gallons per day per lot.

This review consists of an exsmination of currently svailable information and should pravide an estimate
Inte depths, vields and quality of water from the aquifer(s) underlying the site. As no drilling or pumping
Lasts were periormed &5 part of the investigation, the review provides a representative analysis: however,

-
¢



rg guerantzeas provided 85 1o actual water quantity or guality that may be obtained by a well on any
pacticulur phroel on the gite.

Site Description

The site 15 bocated approwimately 55 kilometers {km) east of the City of Edmanton within a mbiad cropiand,
forestad and country residential area of Lac Ste. Anne County. & portion of the 1:50,000 topographic map
showing the topography and surface water featured of the area is as Tollows:

Figure 2 - Topographic map showing subject location
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Thie gite is located In 2n area with genthy undulating t&rrain ot an elevation of spprecimately 730 matars
pbove sea level (masl). Locylly, topography dips shghtly towards the east, towards the Kilini River which
flenws at én elevation of approximately 710 masd,

Geological Description

The npture of straty underlying the site was révipwed with the aig of the Regional Groundwatss
Assessment of Loc Ste. Anne County (Hydrogeological Consultants Ltd. 19981, Surficial Geology of
Wabamum Loke Alberta, NTS 836G (Alberta Research Council, 1978). & review of the naarby water well
records was also conductad o correlate the Inhalogy record from the weil with the published gealogles!
information. According to this assessment regional well capabilities from hedrock wells are on the ordsr
of 1.5 = 4.5 imperial gallons per minute,



Tne prea s immediately underiasin by approximately up to 20 m of quaternary age glcicfluvvial deposits
cansisting of fine to coarse-grained sand and gravels. Alse present are hummotky tiis consisting of mined
sind, 21 and clay with pebbles, cobbles and Bouiders. The presence of this formation may influerice the
migration of surface contaminants, such as septic flald effiuent, into underkying aquifers: Generadly the
Eravels sr2 dry or too poarly developed to sarve a5 groundwiter supply aguifers.

The Upper Horseshoe Canyon Formation of the Edmonion Group bndetikes the surfizial deposits 2t the
Site, Tris formation comsists of interbedded sandstones, sEtstones and mudstones and is classified as an
aguifer. The Upper Horseshoe Canyon Formation is approximatedy 100 m in thickness and Is underiain by
the middie and lower sections of the Formation.

in tha ares, the Cncway Valley Channel rearesents a significant surficial squifer, however this chanmal i
‘ecated approximately 8 km north of the subjert site and therafore cannot be sxsected fo be bsag for
water supply for the proposed subdivision

Water Wells and Groundwater Usage in Area

A seatth of the Alberts Emdronment water well database indicates that 59 weils have bean instatied within
1.5 km of the site indicating @ moderate amount of groundwater usage. Domestic Use well degthy rangs
from I = 129 m, with most wells gbtaining water froem the Upper Hosseshoa Canyon aguifer from gepths
beiow 12 m10 129 m. Most wells are used for domestic purposes with some used for a combination of
domestic and stock uses. Three plifield monitaring walls were instafled in NW-5-54-1 WE,

briuial well yviedds rangs from 2-20 igpm, with most well yieldy ranging sround 5— 10 igom, indicating that
madarate to pood aguifers are genersliy encountered.

A review of Alberta Environment's water ioanse and registration databass was undertaken to determing
farge uiers of grovndwater. Aseasch oflicense and registrations of the jubject section and adjoining eight
sechons was completed. One groundwater diversion licence swas found within the area. Surface wate:
diversion lcens#s are present in sections 11-54-3 W5, and 688-53-1 WS, Reglstrations are present in
Sections 7541 WSM. Overall groundwater usage in the area can be descrised as to moderate.

Wells on Subject Site

There are six domestic use wells lined within the same guartes saction st the progosed subdidsion,
hawewer thelr exact locations are unknown, All six wells are completed in the bedrock aquifer 2t depth
of appravimately 28-32 m, Static water levels in these wells ranged between 11 58 m and 20.73 m,
Records Indicate that water was removed from the wells at rates between 3.5 te 9 imperial galicns par
frinute (lgpmj, ar 16 te 40 Litres per minute {Lfmin) ndicating 2 productive aguller,




Aquifer Parameters

The closest well with available dats to allow calculation of aquifer parameters is 0495878, located within
££.01-54-2 W5, This well was installed In 1999 at a depth of 33 m, within the sandstones and shales of tha
Upper Horseshoe Canyon Formation. The wall was pumped for 2 hdurs at a rate of 41 fitres pe mingns
(bbgpm), and data was colleciad during the recovéry.

Thee purmpsng test data was interpreted with the aid of the AQTESOLY program developad by HydroSoft
Inc. Aconfined radial fiow mode! with full penetration and the Dougherty-Babu solution was spplisd, The

watet wall drillers report for this wellis attachad in the appendix and a gragh showing water displacemen:
with time and the ceiculated aguifer parameters is 23 follows:

Figure 2 = Well 455878 Pumping Test Interpretation
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A 130 minute pumping test was undertaken on a well 01-04-54-02 W5 west of the site In 2007 (Well D
1165293). This well alsa obtains water from the Horseshoe Camyon Aquifer from 56.08 - 79.25 m. The
solution from the pumping test is a5 follows:



Figure 3 - Wall 1165293 pumping test interpretation
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A 120 minute pumping test foliowed by 2 120 minute recovery test was undertaken on b well a1 5W-5.52.
1WSMin 2012 (Well ID 1300304). This well alse obtains water from the Horseshos Canyon Aguifer fram
58.83-73.15m. Aconfined radial flow model with full penetration and the Dougherty-Babu sofution was
spplied, The water well drillers report for this well Is attached in the appendix and 3 grach showing water
dizptacement with time and the calculated aguifer parameters is as follows:
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Transmissivity values range from 2 to 18 m*/day from these tests The average available head of tha thres
wels is 12,7 m. The long term yigld of 3 well, assuming no well bose lossas, can be calculated by utilizng
tha Cocper and Jacob nan-equilitsrium egquation;

a

L e |

Lo

l=

i

I MlogtZ2sTutfrins]
a.183

Pumping rate

Avaligble Head (12.7 m)

Transmissivity (Average of 10 m'/day)

Agquifer Storativity (5 « 10°* = representative of the Horseshos Canyon
Farmatign)

Thme (20 years or 7305 daiys)

Well bore radiut (007 m)

A 2D year vield of 68 m'/day (32,300 m'/fvear] s calecdated. Alberts Ervicomment and Sustainable
Resource Development recommends a sa#fety factor of 0.7 be applied, such that an average safe viald of
18,940 m'/vear (7.1 impenal gallons per minute) |5 calculated. These values show that the average wall
shouid be able to supply sufficient water for individual lots.



The values ingicated that the average weli in the area may have sufficient capabiiity 1o provide enaugh
water 1o be used 85 3 community well, however a falr rigk exists that there may be insufficlent capabiline
for a community Supply well

Water Quality

Water quality analyses reports from the Alberta Emviranment and Parks water wiell were sxamiriad o
lustrate water quality In Upper Horseshoz Canyon Formation. Chemical analysis reports from.a well in
SW.01-G54-02 WSM (well ID 446853) and NW-36-053-02 W5M (well 10 458577), which are screensd
thraugh the Upper Horseshoe River aquifer, were collected.  The faboratory reports are attached in
Appendi 3 with a summary of the results i a5 foliows:

Table 1 - Water Quality Analysis

Parampter d4g858 456677 Drinking Watar Quatity
| Lab pH M MfA BEE-Q3% |
Lzb Ebectrical 581 778 '
Conductivity |
Caleium 55 an |
Magnesium 0 1]
Sodium 83 73 200 I
Potaadlim 1 F
Iran <Y i 0.3 |
Mangarmese NfA N/A 0.05
Chiarida 3 Lall 250 |
Fluarids <] el 15
Witrate P % N/A 10 |
Sutfate <] i 00
Blcarbonate 3485 136
Total Dissohved Solids 315 443 500

Al Fesutts i mg/L escest conguctvity i uticm and oH In oH urits. N/a = Not Analyzed

The results show that the groundwater from bath wells within the aguifer are a sodium bicarbonats tygs
water with total dissotved soiids concentration of less than 500 mg/L and shauld generally be acceptabie
tor drinking water uze:

¥ is recommended that water samples be collected and analyied for routine dissolved aits and bacteral
paramzters from sach well prior 1o wse as 3 potable supply.
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PAGE 2
# 892 276 384

OWNERS

WESTROCK AGGREGATES LTD.
OF 10410 - 81 AVENUE, EDMONTON
ALBERTA T6E 1X5

ENCUMBRANCES, LIENS & INTERESTS

REGISTRATION
NUMBER DATE (D/M/Y) PARTICULARS

882 016 255 26/01/1988 MORTGAGE
MORTGAGEE - PROVINCE OF ALBERTA TREASURY BRANCHES.

1764, 8770 - 170 STREET, EDMONTON
ATBERTA T5T4J2

ORIGINAL PRINCIPAL AMOUNT: S$1,000,000

892 276 385 25/10/1989 MORTGAGE
MORTGAGEE - PROVINCE OF ALBERTA TREASURY BRAMCHES.
1764, 8770 -~ 170 STREET, EDMONTON
ALBERTA T5T4J2
ORIGINAL PRINCIPAL AMOUNT: $750,000

992 299 717 05/10/1999 UTILITY RIGHT OF WAY
GRANTEE - STE ANNE NATURAL GAS CO-OP LIMITED.

TOTAL INSTRUMENTS: 003

THE REGISTRAR OF TITLES CERTIFIES THIS TO BE AN
ACCURATE REPRODUCTION OF THE CERTIFICATE OF
TITLE REPRESENTED HEREIN THIS 26 DAY OF AUGUST,
2013 AT 02:13 P.M.

ORDER NUMBER: 24248750

CUSTOMER FILE NUMBER:

*END OF CERTIFICATE*

( CONTINUED )




PAGE 3
# 892 276 384

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

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



Registration Application {Revised December 2013)
Westrock Aggregates Lid. - Yeoman/Parker Pit
E 1-54-2-W5M — Lac Ste. Anne County

Appendix B:

Schedules under the Code of Practice for Pits
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Code of Practice for Pits
Registration Application (Schedule 1)

Previous Environmental Protection and Enhancerrent Act Registration Number: SG-39-86
Water Act authorization required? [] Yes [ No

I Yes, (] application submitted and eurrent Water Act Authorization Numbers: application submitted

Mame of Applicant (company or person in whose name the pit will be registered):
Company: Westrock Aggregates Lid,

Address: 10410 - 81 Ave Edmonton, AB TBE 1X5

Phane: (780} 434-8555 Faecsimile: (T80} 438-1390
e-mail: thomastath@ohanlonpgving.com

MName of Person Submitting Application:

Name: Lesley Foy

Company Name: Aspen Land Group Ing.

Job Titke: Senior Agrologist

Address: #201 18311 — 105 Avanue, Edmonton, Alberta T5S 2K9
Phone: (780) B67-T081 Facsimile: Not Availabla
e-mail: inviE gspeniandaroup oo

SHnanre: ':\f |I T-:_#l'

Mame of Primary Contact for Pit:
MName: Dean Maurigr

Address: 10410 - 81 Ave Edmonton, AB TEE 1X5

Phone: (780 434-8555 Facsimile:_{780) 438-1300

e-mallk dmayrigr@fathindusiries com



Pit Location
Municipal Address or
LSD-Sec-Twp-Rge-Mer

Registered Owners
Name, Address and Phone
Number

Occupants
Name, Address and
Phone Number

Westrock Aggregates Lid.

10410 — 81 Ave N/A

NE 1-54-2-W5M Edmonton AB, T6E 1X5
Charles and Melanie Parker N/A

SE 1-54-2-W5M Box 43, Site 320, RR#3

Stony Plain AB, T7Z 1X3
780-967-5443




Activities Plan (Schedule 2)

Part 1 Information
Aggregate Type (check off all that apply): X Gravel [X] Sand [] Clay [] Marl

Current Size of Pit: 56.29 ha

Average Thickness ({indicate metres or centimetres for each one):

Topsoil: 6-8 inches*
Subsoil: n/a*
Overburden: 10 - 25 feet*
Aggregate: 25 — 50 feet*

"Information obtained from Yeoman Construction Ltd. — June 1985 Sand and Grave! Pit Inventory Report

Topsoil Texture (check all that apply):
[] organic soil [] mineral soil [ ] clay loam [] silty loam [] sand [X] sandy loam
[ 1loam []clay[] silt[] other

Description of techniques to prevent wind and water erosion, and to limit the movement of dust from
the pit: Refer to Section 3.4 of the report.

Participation in local or regional air monitoring initiative: n/a

Inactive pit conservation and reclamation techniques: All inactive pit slopes will be backsloped to a
2:1 slope.

Scale drawings and cross-sections of existing pit conditions and planned sequence of operation
attached.



Part 2 Information
Maximum planned size of pit: 56.29 ha
Depth to groundwater (metres) In test holes (indicate each depth if multiple holes): n/a

Planned activities at the pit (check off 2ll that apply): [ wet pit excavation

[} concrete production [] mixing salt and aggregate [] mbdng recyclad asphait and concrete with
aggregate [ spraying truck boxes [ aggregate washing [ use of alternative materials for
reclamation [] other: reclamation and importing topsoll and cverburden material

Mitigative measures for all of the above activities: Refer to Section 3.70f the report,
Proposed land uses for recialmed pit (check all appropriate boxes):

[ eultivation % haytand _ 924 3% [] pasture %
[1 native range %, [l grassiand %% [ forest %
[ wildiife habitat % D wniur‘hu-:ly % [ proposed subdivision %

Pi water reloase (rationale for release, techniques and discharge points): nia
Yeoman Propery

Average topsoll replacement depth (cm): W.EHE
Average subsodl replacemant depth (em): no subsoll a b
Barker Property

Average topsod replacement depth (cm): 18cm
Average subsoll replacement dapth (om): Scm

Scale drawings and cross-sections of reclaimed pit conditions attached.

Description of surface water bodies in the reclaimed pit: nfa

Dasign: nfa

Intended use: nja

Water slevations at full supply level: nfa

Stope of land one metre above and one metre below full supply level: nja
Stope of land one metre badow full supply level: n/a y-
] '..-"‘"

¥

Signature and title of person who developed Activities Plan: — 'I"":' "'J‘ﬂ.

4 LHE'H'FW
=" Sanior Agrologist




Security Estimate {Schadula 3)

Acras of land securad at 5250/aora;__ Acres x 5250 =5 (a)
[ Detailed full-cost security calculation attached Total full-cost =_$190,705.46 _ (b)
Area of land at full-cost;, 5203 (hectares/acres) Costhectare = _$3.665.30

Total security required ({a) + (b);_S180.705.46

Previous method of payment; (] Latter of Credit [] Cash [] Other {uxpiﬂntﬂ
i

Signature and lite of person submitting estimate: ’._H];,m-'--"[ -L-i-]_

7 i)
Lesley Foy
Eamﬂgmmmﬂ

See Section 4.0 of the report for the full-cost security calculation.



Registration Application {Revised December 2013)
Westrock Aggregates Ltd. - Yeoman/Parker Pit
E 1-54-2-WEM — Lac Ste. Anne County

Appendix C: Conservation and Reclamation Plans
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