

















































































































































































































































































































































































































LAKESTONE DEVELOPMENT Xeriscape Guidelines 2012

'LAKESTONE
XERISCAPE GUIDELINES

Overview and Principles

LakeStone promotes the principle of Xeriscape, which is a water conscious, creative landscape,
based on the use of indigenous and native planting. [t also deals with moisture retention
techniques that increase survival rates in this type of climate. All landscape areas: in this master

plan shall be designed to the xeriscape standards outlined in this document.

Landscaping will emphasize the preservation of the existing rock and plant material where possible,
augmented by xeriscape planting fo reinforce the existing natural Okanagan character.
All sei'vicing and development is to maximize retention of the natural condition by minimizing

excavation, scarring and unnecessary tree removal.

Policies promoting conservation of resources and sustainable development are to be incorporated.
Water is a precious commodity in the Okanagan, and water conservation measures will be
incorporated in residential, recreational and commercial development. This includes the use of
rainwater storage barrels or tanks (above or below ground), as well as use of xeriscape

landscaping {o retain the existing site character.

The Okanagan Xeriscape Association (OXA) has excellent resources with specific local
appiicability. This includes a list of appropriate plant material, including both native and adapted

species.

Indigenous Landscape and Plant Selection

Consistent with the LakeStone Vision to respect and preserve the existing indigenous landscape
setting, manicured landscape materials are not permitted except within Disturbed Areas as defined

in the Design Guidelines for each Phase of development.

Plants shall be selecied from the Approved Plant List below to achieve an ongoing native
landscape character for Disturbed Areas that is appropriate to the specific microclimatic conditions

and vegetation character of each site. To avoid browsing by deer and elk, species that are less

ot
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patatable to big game (identified from the Approved Plant List), shall be used on lots within or

 adjacent to wildlife movement corridors. Where the landscaped area meets building structure, a

roof drip edge shall be established to mitigate soil erosion from roof runoff.

Design and Plant Selection (Disturbed Area)

The Disturbed Area may contain landscape elements of native or non-native plant 'material

combined with hard landscaping — provided that they are limited to areas such as courfyards or
screened, edged, or blended landscape areas proximate fo the residential buildings — and serve to

define the home from the natural surroundings.

Design and Plant Selection {(Undisturbed Area)

All changes to =the indigenous landscape in the Undisturbed Area are to incorporate only plant
matell'ia[ from the Indigenous Plantings list — any proposed change is to be pre-approved by Design
Consultant prior to any aiteration of the Undisturbed Area conditions. Approved changes, once
established, become a part of the ongoing Indigenous Landscape, and will require resubmission for

approval of any further changes.

Irrigation and Water Conservation

Water conservation is an essential component of LakeStone building practice, and water metering
will be incorporated for all homes. Homeowners are required to practice water conservation
measures as delineated in the Design Guidelines - this must be incorporated at the Design phase

to most effectively implement water saving technologies.

Pools, hot tubs, water features, and other potentially water consumptive amenities are to be
carefully considered for minimal impact. Incorporation of rain barrels in each home is mandated to
both assist in storm water management and also to assist in providing supplemental irrigation
during the drier seasons of the year. Wherever possible, rain barrels should be located such that

overflow is directed to a natural bio-swale to allow maximum penetration into the ground.

Temporary above ground irrigation systems shall be allowed for one growing season. Permanent
or underground irrigation systems are not permitted except within the Disturbed area. Requests for
additional time for vegetation to re-establish will be reviewed by the Design Consultant on a case-
by-case basis. Once vegetation has been established, the system shali be removed gradually to

allow the new vegetation to adjust to natural site conditions. Low water use plants shall be used

even in non-native areas.
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Limited permanent irrigation may be allowed in some areas in accordance with the detailed
Landscape Design Guidelines for each neighbourhood, or in specific areas dedicated to the District,
for example, boulevards with street frees. In all cases where permanent irrigation is permitted, it

shall be accomplished with drip irrigation systems.

Native plants are accustomed to the focal environment and often require less frequent watering. In

many cases, these plant selections will not require any additional water once established.

Designs are to be terraced, where appropriate, with pressure regulating devices to prevent

downslope water loss.

Recommended Plant List

Soils in this region are well-drained and suited for agriculture and grazing. When designing gardens
it is important to include a deep layer of absorbent soil with organic material that will help retain
water and nutrients for root growth — provide a minimum of 150 mm (6") for lawn areas and 300mm

to 450mm (12" — 18") for shrubs..

Plants shall be grouped according to their water requirements (hydrozones), and sun and wind

exposure.

A list of plant material is provided as a reference, but all planting plans are to be reviewed by either
the Design Consultant in accordance with the Design review process, or the District when a

Development Permit is applicable.
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The LAT (Landscape Assessment Tool), produced by the Okanagan Xerixcape Association shoutd

be used fo assess lawn areas being proposed in a lot design. 1

Lawn a!iernatives
Dutch White Clover
Creeping Stonecrop (Sedum)

Turkish Speedwell (Veronica Liwanensis)

Blue Rug Juniper

Woaly or Creeping Thyme .
Kinnikinnick {Bearberry)

Common Yarrow

Alternatives to Cedars and High Water Use Shrubs

Hedging Yew
Pyramidal Junipers
Oregon Grape

Privet

Low Water Deciduous Shrubs

Arnold’'s Red Honeysuckle
Forsythia

Wayfaring Tree

Smokebush (Cotinus coggygria)
Mock Orange

Lilac

Beauty bush

Barberry

Saskatoon

Rosa rubrifolia

Qrnamental grasses

There is a wide variety of low water use grasses that can be utilized for screening and to great

dramatic effect

For other options, refer to the plant database at www.okanaganxeriscape.org




DESTINATION PARKS

Description Area Description
District Owned Park No. 1 2.40 {ha) Park at the South entry to the development
District Owned Park No. 1 6.00 (ha) South Facing site located along the OCR
Summit Park 2.30 (ha) A 360 degree view site at the top of the Development
Benchlands. Park 1.25 {ha) An actively programmed park in the heart of the Development
Lakeside Park 1.00 (ha) Located at the amenity complex on the lake front
Neighhourhood Parks 4,31 {ha) Strategically located along the trail network
Wetland Parks 2.65 {ha) Strategically located along the trail network

19.91 (ha) Total Parklands

13.10 (ha) PARKEANDS IN ORIGINAL PROPOSAL
NEIGHBOURHQQOD PARKS
Description Area Description
Neighbourhood Park No. 1 0.11 (ha) Park extension
Neighbourhood Park No. 2 0.15 {ha) Treed parkspace
Neighbourhood Park No, 3 0.14 {ha} Sloping meadows with some trees
Neighbourhood Park No. 4 0.10 (ha) Sloping meadows with some trees
Neighbourhood Park No. 5 0.14 {ha) Treed parkspace
Neighbourhood Park No. 6 0.07 {ha) Treed parkspace
Neighbourhood Park No. 7 0.21 {ha) Treed parkspace
Neighbourhood Park No, 8 0.15 {ha} Treed parkspace with clearings
Neighbourhood Park No. 9 0.18 {ha) Sloping meadows
Neighbourhood Park No, 10 0.09 {ha) Sloping meadows
Neighbourhood Park No. 11 0.11 {ha) Highland parkspace
Neighbourhood Park No. 12 0.23 {ha) Sloping meadows with some trees
Neighbourhood Park No. 13 0.09 {ha) Treed park
Neighbourhood Park No. 14 0.19 {ha) Treed park
Neighbourhood Park No. 15 0.02 {ha) Sloping meadows with some trees
Neighbourhood Park No. 16 0.27 (ha) Treed parkspace, twin peaks with clearings
Neighbourhood Park No. 17 0.30 tha) Treed parkspace, twin peaks with clearings
Neighbourhood Park No. 18 0.26 (ha} Sloping meadow Promontory
Neighbourhood Park No, 19 0.28 (ha) Treed parkspace
Neighbourhood Park No. 20 0.24 (ha) Treed parkspace with clearings
Neighbourhood Park No, 21 0.03 {ha} Treed parkspace
Neighbourhood Park No. 22 0.04 {ha) Treed parkspace
|Neighbourhood Park No. 23 0.06 (ha) Treed parkspace
Neighbourhood Park No, 24 0.03 {ha} Treed parkspace
Neighbourhood Park No. 25 0.10 (ha} Sloping meadow Promontory
Neighbourhood Park No. 26 0.25 (ha) Sloping meadows with some trees
Neighbourhood Park No. 29 0.23 (ha) Linear neighbourhood park
Neighbourhood Park No, 30 0.24 (ha) Treed parkspace with clearings

4.31 {ha) Total Parklands
WETLAND PARKS
Description Area 1Description
Neighbourhood Park No. 31 1.73 {ha) Wetland parkspace with path as applicable
Neighbourhood Park No. 32 0.29 (ha) Wetland parkspace with path as applicable
Neighbourhood Park No. 33 0.63 {ha) Treed park with wetlands meadow and path as applicahle
2.65 (ha) Total Wetland Parklands

TRAILS
Description Area Description
Regional Trail (Type A} 2.76 (km) Trail along Tyndall
Roadside Trails )Type B} 8.00 {km) Trail system along road ROW
Loop and_Major. Trails (Type C1) _ . _ .. 1.96] _ {km) Loop, multipurpose trail around Lakestone Development.
Loop and Major Trails {Type C2) 4.44 (km) Loop, multipurpose trail around Lakestone Development
Minor Trails (Type D} 3.12 (km) Connector trails to features and to tie in trail network
Natural Wildlife Trails (Type E) 2.56 {km) Connector trails unsurfaced in challenging terrain
Minor and Wildlife Trails 1.06 {krn} Unsurfaced in challenging terrain

23.90 {(km}

13.59 {km} TRAILS IN ORIGINAL PROPOSAL




LAKESTONE DEVELOPMENT MASTER PLAN 2012

2.1 Geotechnical

Geotechnical review of the LakeStone site by Beacon Geotechnical is provided in the attached
report. The scope of this document is to examine the general ability to implement the master plan
given the existing geological conditions on-site. Further detailed geotechnical studies will be a
requirement at the subdivision or building permit stage of development according to standard
DOLC practice. Specific geotechnical investigations were conducted in the summer of 2011 for the
site where the lakefront amenity will be constructed. The findings of this comprehensive site

investigation were consistent with the original overall report.

The general conclusion to date establishes thai the proposed plan is fully supported by the
appropriate geology. All the above will be subjected to detailed geotechnical review and the
development of structural recommendations through the subdivision or Development Permit

process.

Page 38
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BEACON GEOTECHNICAL LTD.

October 17, 2005 : Beacon File No: 05—J00322

20/20 Properties Ltd.

c/o Sproule & Associates Ltd.

Suite 100 — 1525 West Eighth Avenue
Vancouver, B.C.

VeI 1T5

Attention: Mr. John Sproule

Dear Sir,
Re: Preliminary Geotechnical Assessment
Lakeside Resort Development, Lake Country, B.C.
1.0 Introduction '
Beacon Geotechnical Ltd. has been retained by 20/20 Properties Ltd. as the Geotechnical
‘ Consultant for the Lakeside Resort Development, in Lake Country, B.C. Our scope of
: work will be to carry out detailed geotechnical investigations on the sife in order to
C, determine the physical and engineering properties of the subsurface soil, bedrock, and
groundwater conditions, in order to provide recommendations for design and construction
of the development. This letter summarizes our understanding of the project, and
presents our preliminary geotechnical assessment of the site.
2.0  Project Description

The proposed development is a comprehensive project, including a resort golf course,
maring, - yacht club, hotel, restaurant, commercial and mixed density residential
developments. The Lakeside development encompassing approximately 250 hectares,
divided into four separate neighbourhoods. Each neighbourhood includes residential

development, as well as other amenities, suited to the surroundings.

Each neighbourhood is also defined by distinct geological conditions, identifying a set of
parameters that must be defined in order that the development can be safely used fro the

intended purpose.

The following sections provide a brief description of the development within the

-

proposed neighbourhoods, as well as an outline of the geologic conditions, and
parameters that will be required for design of the development. Where required,
additional work has been outlined.

1877 Crosby Road, Kelowna, British Columbia V1V 1V3
Phone: (250) 8616859 Fax: (250) 861-8803 e-mail: beacongeo@telus.net
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3.0

Preliminary Geotechnical Assessment

Ridgeline Neighbourhood and Golf Course Development:  The Ridgeline
Neighborhood and golf course development is located on the eastern side of the
assembled land package. This portion of the Lakeside Development encompasses
approximately 147 hectares, and will include an 18 hole golf course with club house, as
well as 730 of the 1700 total residential units within the Lakeside Development. Tyndall
Road will be re-aligned through this area to provide better land use.

The proposed Ridgeline Neighbourhood is situated on a large rocky protrusion,
approximately 150 metres above the Village Neighbourhood and 300 mefres above
Okanagan Lake. Bedrock outcrops of granitic and volcanic rock dominate the area, in
some cases forming very steep rock faces. Since deglaciation of the area, between
10,000 and 15,000 years ago, talus slopes has formed at the base of the steep rock faces.

Beacon has carried out a site reconnaissance of the area, and from a geotechnical
perspective, development in the Ridgeline Neighbourhood will have to respect the
potential for falling rock. Rock fall shadow zones will have to be determined in order
that set forward lines can be established for buildings in the area. Where development is
proposed within rockfall shadow zones, the ‘geotechnical engineer must provide suitable
recommendations for rock fall protection. These measures may include, but not limited
to, berms constructed of earth or concrete, collection ditches, or rock fall fences,

Setback lines from the crest of the rock faces will also have to be established.
Weathering of the rock, and orientation of the joint sets and fractures will have to
determined in order that effective setback lines can be determined. Development will
have to be limited to areas behind the setback line.

Other geotechnical related issues include construction of the development on the
undulating and hummocky bedrock topography. The civil design consultant must work
with the geotechnical eonsultant to ensure that the grading parameters used for design are
suitable for the ground conditions encountered on site.

Village Neighbourhood: The Village Neighbourhood is located in the northwest corner
of the Lakeside Development, located east of Okanagan Centre Road West, and west of
Tyndall Road. The area encompasses 58 hectares, and will include 386 re51dent1a1 units,

-a hotel, retail development, and amenities.

Topographically, the area is defined by a large, flat bench. To the west, the topography
slopes down steeply to Okanagan Lake, and to the east, the bench is defined by the large
rocky outcrop of the Ridgeline Neighbourhood. Soil exposures on the west slopes
indicate that the in the soil profile consists of outwash deposits of dense sand and gravel.

20/20 Properties Lid. — |.akeside Resort Development, District of Lake Country, B.C. B
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Several ravines, associated with the retreat of the last glacial period are located in the
steep slopes to the west of the development. In particular, ene large ravine is located near
the south end of the Village Neighbourhood. The top of this ravine will be the focal point
of several of the areas major buildings, including the hotel, retail area and the amenities.
Several active erosion areas were noted along the crest of the ravine,

From a geotechnical perspective, development in the area must consider the stability of
the steep slopes to the west of the proposed development areas, and along the crest of the
ravines. Preliminary work completed to date indicates that a 1.75(H):1(V) setback line
from the toe of the steep slopes would be suitable for the soil profile exposed in the area.
In order to minimize the distance from the crest of the slopes, the development in the area
may be excavated below the existing site grade, provided that the foundation does not
encroach on the setback line.

Additional subsurface investigation must be carried out in this area to determine strength
of the soil profile, and to confirm the setback requirements prior to detailed design of the

development.

Foreshore Neighbourhood: The Foreshore Neighbourhood is situated in the southwest
corner of the Lakeside Development, along Okanagan Lake. The area includes 28
hectares, and 425 residential units. In addition, development in the area will include a
marina, yacht club and dry storage for 500 boats. It is proposed to re-align Okanagan
Centre Road West through this area to provide better traffic flow and aesthetics. The
Foreshore Neighbourhood is the most intrusive of the Lakeside Development, requiring a
significant amount of site grading to achieve the proposed design grades, and
construction of the proposed buildings in the marina area. Some retaining structures wﬂl

be required to achieve design grades.

The Foreshore Neighbo_urhood is also the most geotechnically diverse of the Lakeside
Development. Exposures in the area include glacial-fluvial deposits of sand and gravel,
gldacial — lacustrine deposits of silt, granitic bedrock, and sand and gravel deposited by

mass wasting. -

Additional geotechnical investigation of the soil profile in the area will be required to
determine the physical and engineering properties of the soil profile, in order to provide
recomumendations for design and construction of the development in the area. In
particular, investigation will be required in the marina area to delineate the sand and

gravel material deposited by mass wasting.

Tram: Another feature of the Lakeside Development is a ttam proposed to convey
pedestrians from the Ridgeline Neighbourhood clubhouse to the marina on Okanagan
Lake, with a stop at the Village Centre. The tram will require the construction of several
heavily loaded columns along the alignment to support the weight of the tram. The tram
alignment will generally follow a steep ravine. The ravine is an ancient drainage relic
from the retreat of the glaciers. Areas of active erosion were noted in the ravine at

several locations, particularly along the crest.

20/20 Properties Ltd. — Lakeside Resort Development, District of Lake Couniry, B.C. . B
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4.0

The proposed alignment of the tram is situated in a several soil profiles. From a
geotechnical perspective, several issues must be determined for the successful design of
the tram foundation. At each tower location, the bearing capacity of the soil profile must
be determined. This will required a subsurface investigation using a drill rig. Access to
several of the tower locations may be difficult due to the terrain, and hand held
equipment will be required. Other design considerations include the slope stability along
the tram alignment. Once the physical and engineering parameters of the soil profile
have been determined, a slope stability analysis must be carried out to ensure that final
tower locations will not affect the stability of the slope, or if the tower locations should

be moved.

South Valley Neighbourhood: The South Valley Neighbourhood is situated in the
southeast corner of the Lakeside Development. It encompasses approximately 14
hectares, and will include 144 residential units, and is typical of residential development
in the area. The development will include the construction of roads and building lots for

single family and multifamily buildings.

The s0il profile encountered in exposures on the site includes glacial outwash deposits of
sand and gravel, and significant extent of bedrock exposures. Detailed geotechnical
investigation will be required to delineate bedrock in the area to define design parameters
for site grading and construction costs.

Concluasions

The previous sections have described our understanding of the Lakeside Development,
the geologic conditions of the provided our preliminary geotechnical assessment of the
development, outlining the geotechnical parameters required for development.

Based on our preliminary assessment, the site is well suited for the proposed development.
Additional, more detailed geotechnical work will be required to finalize the design of the
development. The additional work will be carried out on a priority basis, as development
proceeds.

We trust that this report satisfies your present requirements. If you have any questions
regarding this report, please feel free to call. .

Yours truly,
Beacon Geotechnical

Chris Wallis, P.Eng.
Geotechnical Engineer

20/20 Properties Ltd. — Lakeside Resort Development, District of Lake Country, B.C. B
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20/20 Properties Ltd.
c/o Sproule & Associates Ltd.

Suite 1

00 — 1525 West Eighth Avenue

Vancouver, B.C.
V6l 1T5

Attention: Mr. John Sproule

Dear Sir,

Re: Preliminary Geotechnical Assessment
Lakeside Resort Development, Lake Country, B.C.

1.0 Introduction -
Beacon Geotechnical Ltd. has been retained by 20/20 Properties Ltd. as the Geotechnical
Consultant for the Lakeside Resort Development, in Lake Country, B.C. Our scope of
work will be to carry out detailed geotechnical investigations on the site in order to
determine the physical and engineering properties of the subsurface soil, bedrock, and
groundwater conditions, in order to provide recommendations for design and construction
of the development. This letter summarizes our understanding of the project, and
presents our preliminary geotechnical assessment of the site.

2.0 Project Description

The proposed development is a comprehensive project, including a resort golf course,
marina, yacht club, hotel, restaurant, commercial and mixed density residential
developments. The Lakeside development encompassing approximately 250 hectares,
divided into four separate neighbourhoods. Each neighbourhood includes residential
development, as well as other amenities, suited to the surroundings.

Each neighbourhood is also defined by distinct geological conditions, identifying a set of
parameters that must be defined in order that the development can be safely used fro the

intended purpose.

The following sections provide a brief description of the development within the
proposed neighbourhoods, as well as an outline of the geologic conditions, and
parameters that will be required for design of the development Where required,
additional work has been outlined.

1877 Crosby Road, Kelowna, British Columbia V1V 1V3
Phaone: {250) 861-6859 Fax: {250) 861-6803 e-mail: beacongec@telus.net
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3.0

Preliminary Geotechnical Assessment

Ridgeline Neighbourhood and Golf Course Development:  The Ridgeline
Neighborhood and golf course development is located on the eastern side of the
assembled land package. This portion of the Lakeside Development encompasses
approximately 147 hectares, and will include an 18 hole golf course with club house, as
well as 730 of the 1700 total residential units within the Lakeside Development. Tyndall

Road will be re-aligned through this area to provide better land use.

The proposed Ridgeline Neighbourhood is situated on a large rocky protrusion,
‘approximately 150 metres above the Village Neighbourhood and 300 metres above
Okanagan Lake. Bedrock outcrops of granitic and volcanic rock dominate the area, in
some cases forming very steep rock faces. Since deglaciation of the area, between
10,000 and 15,000 years ago, talus slopes has formed at the base of the steep rock faces.

Beacon has carried out a site reconnaissance of the area, and from a geotechnical
perspective, development in the Ridgeline Neighbourhood will have to respect the
potential for falling rock. Rock fall shadow zones will have to be determined in order
that set forward lines can be established for buildings in the area. Where development is
proposed within rockfall shadow zones, the geotechnical engineer must provide suitable
recommendations for rock fall protection. These measures may include, but not limited
to, berms constructed of earth or concrete, collection ditches, or rock fall fences.

Setback lines from the crest of the rock faces will also have to be established.
Weathering of the rock, and orientation of the joint sets and fractures will have to
determined in order that effective setback lines can be determined. Development will
have to be limited to areas behind the setback line. |

Other geotechnical related issues include construction of the development on the
undulating and hummocky bedrock topography. The civil design consultant must work
with the geotechnical consultant to ensure that the grading parameters used for design are
suitable for the ground conditions encountered on site.

Village Neighbourhood: The Village Neighbourhood is located in the northwest corner
of the Lakeside Development, located east of Okanagan Centre Road West, and west of
Tyndall Road. The area encompasses. 58 hectares, and will include 386 residential units,

a hotel, retail development, and amenities.

Topographically, the area is defined by a large, flat bench. To the west, the topography.
slopes down steeply to Okanagan Lake, and to the east, the bench is defined by the large
rocky outcrop of the Ridgeline Neighbourhood. Soil exposures on the west slopes
indicate that the in the soil profile consists of outwash deposits of dense sand and gravel.

20/20 Properties Ltd. — Lakeside Resort Development, Disfrict c_;f Lake Country, B.C. B
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Several ravines, associated with the retreat of the last glacial period are located in the
steep slopes to the west of the development. In particular, one large ravine is located near
the south end of the Village Neighbourhood. The top of this ravine will be the focal point
of several of the areas major buildings, including the hotel, retail area and the amenities.
Several active erosion areas were noted along the crest of the ravine, -

From a geotechnical perspective, development in the area must consider the stability of
the steep slopes to the west of the proposed development areas, and along the crest of the
ravines. Preliminary work completed to date indicates that a 1.75(H):1(V) setback line
from the toe of the steep slopes would be suitable for the soil profile exposed in the area.
In order to minimize the distance from the crest of the slopes, the development in the area
may be excavated below the existing site grade, provided that the foundation does not

encroach on the setback line.

Additional subsurface investigation must be carried out in this area to determine strength
of the soil profile, and to confirm the setback requirements prior to detailed design of the

development.

Foreshore Neighbourhood: The Foreshore Neighbourhood is situated in the southwest
corner of the Lakeside Development, along Okanagan Lake. The area includes 28.
hectares, and 425 residential units. In addition, development in the area will include a
marina, yacht club and dry storage for 500 boats. It is proposed to re-align Okanagan
Centre Road West through this area to provide better traffic flow and aesthetics. The
Foreshore Neighbourhood is the most intrusive of the Lakeside Development, requiring a
significant amount of site grading to achieve the proposed design grades, and
construction of the proposed buildings in the marina area. Some retaining structures will

be required to achieve design grades.

The Foreshore Neighbourhood is also the most geotechnically diverse of the Lakeside
Development. Exposures in the area include glacial-fluvial deposits of sand and gravel,
glacial — lacustrine deposits of silt, granitic bedrock, and sand and gravel deposited by

mass wasting.

Additional geotechnical investigation of the soil profile in the area will be required to
determine the physical and engineering properties of the soil profile, in order to provide
recommendations for design and construction of the development in the arez. In
particular, investigation will be required in the marina area to delineate the sand and

gravel material deposited by mass wasting.

Tram: Another feature of the Lakeside Development is a fram proposed to convey
pedestrians from the Ridgeline Neighbourhood clubhouse to the marina on Okanagan
Lake, with a stop at the Village Centre. The tram will require the construction of several
heavily loaded columns along the alignment to support the weight of the tram. The tram
alignment will generally follow a steep ravine. The ravine is an ancient drainage relic
from the retreat of the glaciers. Areas of active erosion were noted in the ravine at

several locations, particularly along the crest.

20/20 Properties Lid. — Lakeside Resort Development, District of Lake Country, B.C. B
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The proposed alignment of the tram is situated in a several soil profiles. From a
geotechnical perspective, several issues must be determined for the successful design of
the tram foundation. At each tower location, the bearing capacity of the soil profile must
be determined. This will required a subsurface investigation using a drill rig. Access to
several of the tower locations may be difficult due to the terrain, and hand held
equipment will be required. Other design considerations include the slope stability along
the tram alignment. Once the physical and engineering parameters of the soil profile
have been determined, a slope stability analysis must be carried out to ensure that final
tower locations will not affect the stability of the slope, or if the tower locations should

be moved.

South Valley Neighbourhood: The South Valley Neighbourhood is situated in the
southeast commer of the Lakeside Development. It encompasses approximately 14
hectares, and will include 144 residential units, and is typical of residential development
in the area. The development will include the construction of roads and building Iots for

single family and multifamily buildings.

The soil profile encountered in exposures on the site includes glacial outwash deposits of
sand and gravel, and significant extent of bedrock exposures. Detailed geotechnical
investigation will be required to delineate bedrock in the area to define design parameters

for site grading and construction costs.

Conclusions

The previous sections have described our understanding of the Lakeside Development,
the geologic conditions of the provided our preliminary geotechnical assessment of the
development, outlining the geotechnical parameters required for development.

Based on our preliminary assessment, the site is well suited for the proposed development.
Additional, more detailed geotechnical work will be required to finalize the design of the
development. The additional work will be carried out on a priority basis, as development

proceeds.

We trust that this report satisfies your present requirements. If you have any questions
regarding this report, please feel free to call.

Yours truly,
Beacon Geotechnical

Chris Wallis, P.Eng.
Geotechnical Engineer

20/20 Properiies Ltd. — Lakeside Resort Development, District of Lake Country, B.C. B




LAKESTONE DEVELOPMENT

MASTER PLAN 2012

C 2.J Financial Impact

URING DEVELOPMENT

A. Site Construction Activity

This section of the Master Plan identifies the key areas where the LakeStone development program

will generate construction acfivity, all of which will have a positive financial impact for the District of

Lake Country. The estimates are based on today's values and an assumed development period

which is expected to take no less than 12 years. In addition to providing a cost estimate to install the

LakeStone services, the intent of the schedule which follows is to assist District staff in aligning their

overall planning program.

Lakestone Servicing (2012 Pricing)

Phase Offsite Works Hard Cost Onsite Works Hard Cost Total
Road Length (km} Road length (km)

1 0.00 S 4,750,000 0.73. $ 2,259,959 $ 7,009,959
h Sub Total Phase 1 S 4,750,000 $ 2,259,959 'S 7,009,959
C,- 2 1.40 S 1,840,000 242 S 7,528,000 S 9,368,000
3 1.10 S 1,445,714 113 $ 3,506,832 S 4,952,546
4 0.65 S 854,286 1.07 $ 3,335,387 $§ 4,189,673
4 Pumphouse S 600,000 S 600,000
4 600 Reservoir S 1,500,000 $ 1,500,000
Glenmore 1,24 S 1,623,143 . 0.15 S 467,578 § 2,090,721
5 0.00 S - 2.95 $ 9,195,694 $ 9,195,694
5 655 Reservoir $ 1,815,000 S 1,815,000
5 Pumpstation UG § 320,000 S 320,000
6 0.60 S 788,571 1.68 $ 5,221,284 $§ 6,009,855
7 0.00 5 - 240 S 7,481,242 § 7,481,242
8 1.60 S 2,102,857 2.51 $ 7,824,133 $ 9,926,990
Sub Total Phases 2 to Glenmore S 12,889,571 S 44,560,150 $ 57,449,721
Total: $ 17,639,571 $46,820,109 $ 64,459,680

Note: Phase 1servicing has been completed,
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B. DCC Contributions

DCC Contributions generated by the LakeStone development program will be applied by the District”
against the cost of various infrastructure improvement projects throughout Lake Country (not just
around LakeStone} that the District has determined will be necessary in order to effectively manage
and meet future growth forecasts for area. The LakeStone DCC contributions as outlined below will

provide funding for several such improvements:

Table — DCC Contributions

Phase 2 ) 1,812,500
Phase 3 ) 2,389,500
Phase 4 S 704,500
Glenmore "3 2,517,500
Phase 5 S 1,675,500
Phase 6 S 1,990,500
Phase 7 S 1,745,000
Phase 8 S 2,668,500
Total $ 15,503,500

C. Dedicated Lands
[n addition to the park lands, school sites and trails transferred to date at an assessed value of
$755,920. Future additional dedications and transfers will be made as the development continues,

Therefore, the aggregate value of these transactions is estimated to be as follows:

Dedicated Lands

Area Value Area (Ha) Per Ha
Dedicated to Date ) 775,920 8.90 $ 87,182
Future Dedications

- Parkiands ) 959,874 11.01 $ 87,182
- Remaining Green Areas 93,94

Total $ 1,735,794 113.85
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D. Permits and Fees Revenue

The anticipated development and building permit fees and inspection revenue to be generated by
the LakeStone development for the benefit of the District inspection services is anticipated to be

approximately $5.5 million.

Summary A to D - Development Period

The collective financial impact of the infrastructure improvements to Phase 2 through 8 are

estimated to be as follows:

On-Site Improvements $ 46,820,109
Off-Site Improvements $ 17,639,571
DCC Contributions $ 15,503,500
Dedicated Lands

-To Date S 755,000
- Future $ 2,585,818
Permits and Fees Revenue $ 5,500,000
Total $ 88,803,998

E. Employment — Construction Period

Based on information from the NAHB, a single family home generates 3 person years of work. We
have conservatively assumed 1.5 person years for multifamily construction. Therefore, using this
accepted rationale, the construction at LakeStone will result in approximately 3000 person years of
work. Over a period of 12 years, this project will generate 250 full time jobs, most of which will be

highly skilled, high compensation positions.

In addition to the direct job creation impact of 250 jobs, it is estimated that each job in construction
typically supports 3 other jobs in the community, resulting in a potential employment spin-off of 750
additional jobs to be generated by this development.

F. Residential, Resort & Commercial Construction Spending

In addition to the $6 million of amenities to be constructed within the Lakestone development,
construction of the 1365 residential and resort units to be built within the community (assuming an
average cost of $400,000 for each unit) will create over $545 million of construction spending within
the District. As well, the commercial construction within the Glenmore Road site will total

approximately $8 million, for a total construction spending at LakeStone of over $555 million.
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POST DEVELOPMENT

G. On-going Financial Impadt
Based upon today's estimated costs and mil rates, it is anticipated the annual municipal portion of
the levies and property taxes to be generated by the LakeStone development upon completion will

be approximately $4 million.

H. Economic Impact on the Lake Country Community

In additicn to the direct financial benefits to be generated by Lakestone during its development
stage, the completed community will hbecome a catalyst for substantial economic stimulus for the
District. For example, As the LakeStone units are completed, there will be a growing demand for

maintenance related services, which will equate to additional permanent jobs within the Disfrict.

SUMMARY — OVERALL IMPACT

With over $625 million of hard construction activity in today’s dollars, it is anticipated that The
LakeStone development will become one of the largest economic contributors to the economy of

the District of Lake Country aver the next 12 to 15 years.
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2.K Wildfire Plan

A Wildfire Plan has been prepared by Mosaic Forest Management. This report (attached)
establishes the approach for fire mitigation on the overall site, and lists a number of measures to be
considered when developing the site-specific fire plan for each phase of development. All lands to
be turned over to the DOLC shall have mitigation measures in place prior to dedication of those
lands.

Mitigation work shall be conducted on a phased basis, and performed at the time of land

preparation / site servicing, prior to construction of buildings.

Following are some relevant assumptions and fire mitigation elements which will be put in place:

» As a part of the OCP urban designation, this site will become further impacted by
increasing surrounding devefopment ‘

= Building materials proposed by the Design Guidelines emphasize the use of non-
combustible materials

=  Additional emergency egress will be provided through the Sage Glen project (northwest
corner of the subdivision) in Phase 7. This road will remain closed with bollards or a gate
unless it is required in an emergency. Road surface would be gravel, prepared and

maintained to DOLC standards




' Mosaic Forest Management

February 26, 2012

Donal O’'Callaghan

MacDonald Development Corp.
11" Floor 938 Howe Street,
Vancouver, BC

V6Z 1N9

re: Addendum to Wildland Fire Hazard Assessment and Forest Health Report
for Lakeside - dated September 8™, 2005

Dear Mr. O’'Callaghan:

This letter and attached map constitute an addendum to the “Wildfand Fire Hazard
Assessment and Forest Health Report for Lakeside”, completed in September
2005 by Mosaic Forest Management.

The management structure associated with the original “Lakeside Development”
has recently undergone a change. MacDonald Lakeshore Properties is now
managing this development, now named “LakeStone”. With this change has
come a request o review the original Wildland Fire Assessment Report in light of
both the proposed changes planned for the development and any on-the-ground
changes which may have occurred over the past six years.

Dave Gill, RPF of Mosaic Forest Management completed an office review of the
new development proposal followed with a site visit to determine if a new Wildfire
Hazard report would be required to address the changes, or whether an addendum
{o the existing report would suffice.

A review of the revised development project revealed that there are no new,
previously unassessed additions to the development property. The outside
boundaries have been revised; some areas included in the 2005 development are
no longer part of the new development project. The internal configuration of roads
and open spaces has changed as well, however the overall building density is
similar. Most notably the proposed golf course is no longer planned. Because this
course was proposed as a “link style” course (no manicured and irrigated
fairways), it had little impact on the fire hazard potential to proposed adjacent
residences. Thus these revisions to the development are- not significant in terms of
assessing wildfire hazard.

The site visit to the property revealed that there has been significant Ponderosa
Pine mortality in the past few years due to bark beetles. With more dead, dry trees

877 Hubbard Rd., Kelowna, BC VIW IN5 ph (250) 764-7453 email; mosaicforest@ielus.net
: 1
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21L. Archaeology

MLP has commissioned an archeological study of the overali site, comprising an update of many

previous studies dating back to 1977 — it is incorporated into this document.

A September 2011 review by the Archaeology Branch of the Ministry of Forests, Lands and Natural
Resource Operations (attached), concurred with the findings of the previous study, and confirmed
that no further archaeological work is necessary in this area and advised that it has no objections
or archaealogical concerns should the development proceed. However if an archaeological find is
discovered' during development, MLP will halt all activities until a proper examination can be

conducted.

in the various studies that have been undertaken over the last 3 decades, there are a couple of
very small areas in road rights of way that have naot been fully investigated. They are highlighted in
the current report, and at the recommendation of Golder Associates, MLP has commissioned a

desktop review to ensure that a full signoff is obtained for the entire site.
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Associates
March 14, 2012 Project No. 1214910016-001-L-Rev0

Donal O'Callaghan

Macdonald Development Corporation
11th Floor, 938 Howe Street
Vancouver, BC

V6Z 1N9

COMPARISON OF 2012 MACDONALD/LAKESTONE SUBDIVISION AND THE GOLDER ASSOCIATES LTD.
ARCHAEOLOGICAL IMPACT ASSESSMENT (HCA PERMIT 2006-0135) CONDUCTED FOR
SOLERA DEVELOPMENTS LTD AND 20/20 PROPERTIES LTD., OKANAGAN CENTRE, BC

Dear Mr. O'Callaghan:

1.0 INTRODUCTION

At the request of Macdonald Development Corporation (MDC}, Golder Associates Ltd. (Golder) has undertaken
a desktop review of the propocsed Macdonald/Lakestone Subdivision Project (the Project Area) in regards fo an
Archaeological Impact Assessment (AIA) that Golder conducted for Sclera Developments Ltd. and
20120 Properties Ltd. on the Lakeside Development and adjacent District Lots 39, 40 and the shorefront portion
of Lot 41. The AIA was conducted under Heritage Conservation Act (HCA) Section 14 Inspection Permit
2006-0135 issued by the Archaeology Branch (then under the Ministry of Tourism, Sport and the Arts).

_Golder understands that the Disfrict of Lake Country has required MDC to undertake such a review and provide

a statement as to the applicability of the 2006 AlA to the current Project.

20 OBJECTIVES

The objectives of the desktop review were to: 1) determine if the proposed Project Area is encompassed within
or extends beyond the 2006 AlA; 2) determine if the 2006 AIA addresses the scope of development associated
with the current Project; 3) identify any archaeological concerns or recommendations arising from the 2006 AlA
that are applicable to the current Project; and 4) identify the need and scope of further archaeological
assessment studies in advance of Project-related [and-altering activities.

3.0 METHODOLOGY
The desktop information review consisted of accessing the following resources:
m Golder’s 2006 AlA report and associated gec-referenced digital data;

m British Columbia's Provincial Heritage Register (PHR) using RAAD (Remote Access to Archaeclogical
Data);

m MDC-supplied Project Area geo-referenced plans and Project development infermation; and

m the Consultative Areas Database (CAD) map service for First Nations’ boundary information.

Golder Associates Lid.
929 McGill Road, Kamloops, British Columbia, Canada V2C 6ES

Tel: +1 (250) B2B 6116 Fax: +1 (250) 828 1215 www.galder.com - f% e
Golder Assaoclates: Operations in Africa, Asla, Australasla, Europe, North America and South America "ﬁ(

Golder, Golder Associates and the GA globe design are trademarks of Golder Associales Corporation,
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40  RESULTS

41 Review of 2006 AIA

The 2006 AlA was conducted in three separate field programs. As such, three separate interim reports were
produced as a means to initiate regulatory reviews for the specific land parcels inspected duting the field

programs.

The first of these assessments was for the proposed 219 ha Lakeside Development {residential and resort
development) during which two archaeological sites (EaQu-51 and 53) protected under the HCA were confirmed
along the lakeshore within the very southwest portion of the Lakeside Development property. Avoidance of
iand-altering activities was recommended as the primary mitigation strategy for both sites. [f avoidance is not
possible, the following recommendations have been provided:

m Site alterations must be conducted under the authority of a HCA Section 12 Site Alteration Permit af a
minimum, and concurrent archaeological work may be required.

m In regards to EaQu-51, additional mitigation recommendations are to be made in concert with the
Archaeology Branch and relevant First Nations.

m Efforts are to be made to reduce indirect impacts, such as vandalism, to EaQu-51 by limiting opportunities
for site visitation {e.g. avoidance of the area by walking paths, not erecting any structures or signs in
proximity to the site that would attract attention, etc.).

No further archaeological work was recommended for the remainder of the Lakeside Development project area
as defined for the 2006 AIA.

The second assessment was conducted on District Lots 39 and 40 but was limited to a visual examination and a
restricted judgemental subsurface testing program because specific development plans had not been designed
by the time of the AIA. One archaeclogical site was recorded (EaQu-65) along the beach and shoreline within
the Lots and three other areas with potential for buried archaeological sites were identified. The following
recommendations have been made regarding District Lots 39 and 40:

m Avoid EaQu-65 and the three high potential areas.

m If avoidance is not practical, then further assessment involving systematic shovel testing would be
necessary at EaQu-65 and the three potential areas prior to development, to devise appropriate
management strategies. '

It should be noted that District Lots 39 and 40, including EaQu-65 and the three areas of archaeological
potential, are not within the Lakestone Project Area as currently proposed.

The third assessment was focussed on the 1.9 ha western/shorefront portion of Lot 41 in advance of a housing
development with associated pathways, roads and utilify services, and a park with picnic areas. The upland
portion of Lot 41 had been assessed during the Lakeside Deveiopment field program with negative results.
While site EaQu-65 and an area of high potential had been identified immediately to the north, no archaeological
sites or areas of high potential were identified during the field assessment of this 1.9 ha project area.
No further archaeological work was recommended for the project area as defined for the 2006 AIA.
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4.2 Review of the Provincial Heritage Regiéter

Golder conducted a search of the PHR via RAAD on February 24, 2012. The purpose of this search was to
determine if any archaeological programs resulting in the identification of additional -archaeological sites had
been conducted within or adjacent to the Project Area following the Golder AIA completed under HCA S.12 -
Permit 2006-0135.

The results of the search indicate that no new sites had been identified within the Macdonald/Lakestone Project
Area since the Golder 2006 AlA.

4.3 Review of Project Area plans and Project development information
MDC provided a general statement about the anticipated development impacts associated with the Project

: '(Donal O’Callaghan, pers. comm. February 23, 2012}, which include the following:

m Access road construction: variable amount of cut and fill.
m Utilities: installation of subsurface utilities below the roads.
m Residential structures: single family lots and townhomes will involve excavation and foundation work.

The Project is proposed within nine phases. Phases 1 and 2 will be inifiated in the southwestern portion of the
Project Area {e.g. below Okanagan Cenfre Road West and including shoreline locations). Phase 3 will take
place north-northeast of Phases 1 and 2, between Okanagan Cenfre Road West (north-south routing} and
Tyndall Road. Phases 4 through 8 are located east and up-slope from Tyndall Road, contained between
Tyndall Road, Okanagan Centre Road West (east-west routing), Long Road, and Chase Road. The Glenmore
Road/Chase Road Floating Phase is southeast of Phase 8 on the south side of OCkanagan Centre Road West
(east-west routing}, bounded by Chase Road and Glenmore Road.

The aim of the Project master plan is fo preserve approximately half of the Project Area as natural space with
minimal disturbance. The focus of this natural space will be environmentally sensitive areas (ESA), as well as
locations that will provide habitat for wildlife.

Golder received detailed, geo-referenced digital data from Protech Consultants Ltd, on February 24, 2012, and
additional revisions from MDC on March 8, 2012, onto which Golder AutoCAD technical staff overlaid
geo-referenced information associated with the Golder 2006 AlA, (Figure 1, attached). The purpose of this
detailed comparison was to determine if the proposed Project Area was encompassed with the 2006 AIA. If
portions of the Project Area were not encompassed, these could be identified and recommendations made.

It was defermined that Phases 1, 2, 5, 7 and 8, and the Glenmore/Chase Road Floating Phase have been
subject to AlA under HCA Permit 2006-0135. More specifically, these phases have been encompassed by the
AlA conducted on the 219 ha Lakeside Development. Phase 1 contains HCA protected archaeological sites
EaQu-51 and 53 along the lake shore. Specific recommendations were provided in the AlA report and apply in
light of any proposed Project-related activities within Phase 1. No archaeological sites were identified within
Phases 5, 7 and 8 and the Glenmore/Chase Road Floating Phase and the recommendation for no further
archaeological work is applicable for these phases.
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The majority of Phases 3, 4 and 6 has been inspected through the 2006 AIA conducted by Golder, as part of the
219 ha Lakeside Development. The recommendation for no further archaeological work for the areas covered
under the AlA is considered appropriate and applicable. However, minor portions of these phases encompass
terrain that fall beyond the 2006 AJA. This discrepancy appears to be a result of a slight gap in the 2008 project
scope as provided to Golder for AlA. More specifically, this includes the following:

m Phases 3, 4 and 6: portions of these polygons encompass a space between fwo of the 2006 project area
polygons (e.g. a space between the Ridgeline Lots polygon and the Village Lots polygon) that was not
subject to assessment during the 2006 AIA. MDC has indicated that the unassessed space in the
southeastem corner of Phase 3 is the existing right-of-way for Tyndall Road. The unassessed space along
the western side of Phase 6 is outside any proposed areas of development under the current Project.
Likewise, the southernmost section of the unassessed space at the southern end of Phase 4 is outside any
proposed areas of development under the current Project.

Project development activities are proposed within a portion of this unassessed space, in Phases 3 and 4
{Figure 1, attached). Additional review is recommended to determine what level of archaeological

assessment,
if any, is needed to address those sections of the unassessed gap that may be subject fo land alterations.

See section 5.0 for additional details.

It should be noted that District Lots 39 and 40 from the 2006 AlA, including EaQu-65 and the three identified

areas of archaeological potential, are not within the Macdonald/Lakestone Subdivision Project Area as currently
proposed.

4.4 Consultative Areas Database — First Nations

A review of the CAD in regards to First Nations traditional territories and overlap with the Project Area was
conducted on February 22, 2012. This review was conducted because formal assertions of traditional territory
have changed since the 2006 AlA was completed. Further review of CAD should be undertaken when/if future
archaeological work is planned to determine if modifications have occurred to the list of First Nations with

interests in the Project Area.

The following First Nations bands and agencies, based on the February 22, 2012 review, would require
notification should MDC need to initiate future archaeological work:

m Okanagan Indian Band

m  Westbank First Nation

m Penticton Indian Band

m Lower Similkameen Indian Band
m Coldwater Indian Band

m  Cook's Ferry Indian Band

m Siska Indian Band

m  Okanagan Nation Alliarice

m  Esh-kn-am Cultural Resources Management Services
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5.0 RECOMMENDATIONS

While the majority of the Macdonald/Lakeshore Project Area has been subject to AIA by Golder under
HCA 5.14 Permit 2006-0135, there are portions that extend beyond the 2006 AlA. While no documented
archaeological sites are present in these portions of the Project Area, areas of archaeological potential
{i.e. locations where archaeological sites could be expected) may be present. It is recommended that MDC
initiate a desktop Archaeological Overview Assessment (AQA) of any Project-related developments in these
previously unassessed portions to identify appropriate management strategies. A summary of the objectives
and levels of effort associated with AOA are presented below. ' '

5.1 Archaeological Overview Assessment

An AOQA can be conducted without need for HCA permit issued by the Archaeology Branch, Ministry of Forests,
Lands and Natural Resource Operations and provides the opportunity to gather information useful for Project
planning purposes, particularly at an early stage in the Project lifespan. Such an AOA would be conducted
under Archaeology Branch Standards and Guidelines'

An AOA generally involves 1) conducting a background desktop review of readily avaitable ethnographic,
archaeological and environmental data pertinent to a Project Area with a focus on identifying overlap with
documented archaeological sites and areas of high archaeological potential; 2) conducting a preliminary
assessment of anticipated impacts in light of proposed development plans; and 3) develop recommendations
conceming the need for permitted archaeological studies (e.g. AlA), if warranted.

If deemed necessary, a preliminary field reconnaissance (PFR) may be undertaken as part of an AOA. The aim
of PFR is to conduct a field inspection to confirm/refine areas of archaeological potential arising from the desktop
review and to identify surface expressions of archaeological sites, if present.

Consistent with industry practice and the bylaws of the BC Association of Professional Archaeologists (BCAPA),
First Nations who are identified through the Consuitative Areas Database (CAD) would be contacted to discuss
the nature of the proposed project and AQA. Information and concerns that the First Nations may have
regarding the Project Area would be solicited.

Many of British Colurhbia’s First Nations groups have developed their own heritage policies and permitting
systems. The archaeological community has largely respected these requirements. Where identified,
First Nations permits wouid be applied for after discussion with the client.

6.0 CLOSURE

This report was prepared for Macdonald Development Corporation. Any use, reliance, or decisions made by
third parties on the basis of this report are the responsibility of such third parties. The study was not specifically
designed to address issues of traditional aboriginal use of the Project Area and does not constitute a traditional
use study. This report was written without prejudice to issues of aboriginal rights and/or title.

' Archaeological Overview Assessment as General Land Use Planning Teol — Provincia! Standards and Guidelines {March 2009},

1 ¥ Golder
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Donal O'Callgghan

( om: Bond, Hayley FLNR:EX <Hayley.Bond@gov.bc.ca>
A nt: Monday, September 12, 2011 1:18 PM
o: 'Paul Wolanski'
Cc: Donal O'Caliaghan; 'Carl Humphrey (Carl@rositchhemphill.com)'
Subject: RE: Referral Response ~ LakeStone Development
Hello Paul,

Thank you for the additional information regarding previous archaeological work conducted within the LakeStone
Development, Lots 42 and 43, Sect 4, Township 20, ODYD, Plan 521 and Lot B, Sect 4, Township 20 ODYD, Plan
KAP87286, PID 027-854-264, 001-836-749 and 002-836-757 {File No DP2011-016). After searching our records !
understand that an archaeological impact assessment involving these three lots {as part of a larger study) was
conducted In 2006 by Golder Associates at the request of Solera Developments under Heritage Conservation Act
heritage inspection permit 2006-153. The Archaeology Branch concurs with the 2006-153 study findings by the
professional consulting archaeologist that no further archaeological work is necessary for the three lots. The
Archaeology Branch has no objections or archaeologicatl cancerns should this development proceed.

However, despite the most thorough inspection there is always a limited possibility for unknown archaeological sites to
exist on the properties. Archaeological sites {(both recorded and unrecorded] are protected under the Heritage
Conservation Act and must not be altered or damaged without a site alteration permit from the Archaeology Branch.
Owners and operators should be notified that if an archaeological site is encountered during development, activities
must be halted and the Archaeology Branch contacted at 250-953-3334 for direction.

; C 2 Golder Associates 2006-153 final report is on file at the Archgeology Branch and | would be happy to send it to you"
' \_- proponents if requested. Please feel free to contact me should you have any questions regarding my response above.

Thank you,
Hayley

Hayley E. Bond

Archaeological Site inventory Info and Data Administrator
Archaeology Branch ,

Ministry of Forests, Lands and Natural Resource Qperations
Phone: (250} 953-3343

Fax: {250) 953-3340

Visit our Website at: http://www.for.gov.bc.ca/archaeology/

From: Paul Wolanski [mailto:pwolanski@lakecountry.bc.ca]

Sent: Friday, September 9, 2011 4:23 PM

To: Bond, Hayley FLNR:EX _ )

Cc: Donal@macdevcorp.com; Carl Humphrey (Carl@rositchhemphill.com}
Subject: Referral Response ~ LakeStone Development

Hi Hayley. Thanks for your comments regarding the proposed development of the LakeStone Phase 2 site. You have
recommended that an archaeological assessment be conducted on the 3 lots prior to development. | understand it this
would not preclude the District from issuance of a development permit however — is this stil! correct?

‘ Cll have some history with this file | recall that Goider & Associates conducted an initial assessment and [D’d 3 sites for
the entire project (not just Phase 2) but | do not have the site locations. { am attaching a letter from Golder to the

foermer proponent’s agent should you wish to review.,
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MDC LAKESTONE SUBDIVISION AOCA

Executive Summary

Goider Associates Lid. (Golder) has been retained by the Macdonald Development Corporation (MDC) to
conduct a deskifop archaeological overview assessment {AQA} of previously unassessed portions of the
proposed Lakestone Subdivision Project in which development activities are planned (the Project Area).
The approximately 204 hectare {ha) Lakestone Subdivision Project is located west of Winfield and south of
Okanagan Centre, BC, overlooking Okanagan Lake fo the west (Figure 1). In 2006, Golder conducted an
archaeological impact assessment (AlA) under Herifage Conservation Act (HCA) Section 14 Permit 2006-0153
for the proposed 218 ha Lakeside Development on behalf of Solera Developments Lid. and 20/20 Properties
Ltd., which has addressed the majority of the Lakestone Subdivision Project. As part of a 2012 review of the
2006 AlA, Golder identified two small polygons encompassing proposed Lakestone Subdivision developments
that had not been specifically addressed in the AlA and warranted AQA.

The AOA involved background research pertinent to the Project Area. The cbjeclives of the AQA were to
1) conduct an assessment of the archaeological potential of the Project Area; and 2) provide recommendations
for further archaeological work, if necessary. 4

The resulis of the AOA led to an overall assessment of low archaeological potential for the Project Area.
It is recommended that no further archaeological work be conducted in advance of the Project. The proponent is
cautioned that low potential does not mean “no” potential and the possibility remains that archaeological sites
may be present in areas identified as low potential.

April 27, 2012 ? AP Gol
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been retained by the Macdonald Development Corporation (MDC) to
conduct a desktop archaeological overview assessment (AOA)} of previously unassessed portions of the
proposed Lakestone Subdivision Project in which development activities are planned (the Project Area).
The approximately 204 hectare (ha} Lakestone Subdivision Project is located west of Winfield and south of
Okanagan Centre, BC, overlooking Okanagan Lake to the west (Figure 1). In 2006, Golder conducted an
archaeological impact assessment {AlAY under Heritage Conservafion Act {(HCA) Section 14 Permit 2006-0153
for the proposed 219 ha Lakeside Development on behaif of Solera Developments Ltd. and 20/20 Properties Ltd.
(Golder 2006). The 2006 AIA formally addressed the majority of the Lakestone Subdivision, which is contained
within the 219 ha Lakeside Development. However, as part of a 2012 review, Golder identified two small
polygons encompassing proposed Lakestone Subdivision developments that had not been specifically
addressed in the AlA and which warranted AOA.

1.1 Report Format

This final report includes the results of the background review, and provides recommendations regarding the
need for additional archaeological work within the Project Area. It follows the Guidelines for Report Content as
outlined in the BC Archaeological Impact Assessment Guidelines (Archaeology Branch 1998). Copies of this
report will be forwarded to: Okanagan Indian Band (OKIB}, Westbank First Nation {WFN), Penticton Indian Band
(PIB), Lower Similkameen Indian Band (LSIB), Siska Indian Band.({S!|B), Coldwater Indian Band (CIB),
Cooks Ferry indian Band (CFIB), Okanagan Nation Alliance (ONA) and Esh-kn-am Cultural Resource

Management {Esh-kn-am).

1.2  Objectives

The objectives of this AOA include: 1) an assessment of the archaeological potential of the Project Area; and
2) provision of recommendations for further archaeological work, if necessary.

2.0 BACKGROUND
2.1  Project Area Description

The Project Area is within the proposed Lakestone Subdivision, which is located approximately 3 km west of the
community of Winfield. The southern Project Area polygon originates from Tyndall Road, while the northern
polygon is within 150 m east of Tyndall Road (Figures 1 and 2). The northern polygon, oriented northwest to
southeast, is approximately 525 m above sea level {asl) and encompasses an area of approximately 0.4 ha
(approximately 200 m by 20 m). This is located within the southern portion of Phase 4 of the Lakestone
Subdivision plan. The southern Project Area polygon is oriented south to north along Tyndall Road then deflects
to the northeast, and is located at approximately 500 m asl. This southern polygon is located in the southeastern
cormer of Phase 3 and encompasses an area of approximately 0.5 ha (approximately 250 m by 20 m). However,
approximately half of the southern polygon overlaps with the fully constructed Tyndall Road (Figure 2).
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The Project Area is located near the base of the westem flank of a large, north-south oriented, bedrock-
dominated ridge where the toe of the rugged and rocky slope transitions to a broad bench landform further to the
west. Vegetation consists of open Ponderosa Pine and grasslands, No extant water sources are present within
or adjacent to the Project Area. At its closest, Okanagan Lake is approximately 500 m to the west of the Project

Area.

MDC provided a general statement about the anticipated development impacis associated with the Lakestone
Subdivision (Donal O’C€allaghan, pers. comm: February 23, 2012) that may occur within the Project Area.
These include the following:

m  Access road construction; variable amount of cut and fill.
m Utilities: installation of subsurface utilities below the roads.
m Residential structures: single family lots and townhomes will involve excavation and foundation work.

It should be noted that the aim of the Project master plan is to preserve approximately half of the Lakestone
Subdivision area as natural space with minimal disturbance. The focus of this natural space will be
environmentally sensitive areas, as well as locations that will provide habitat for wildlife.

3.0 METHODS

The AOA involved a background review to provide cultural, environmental, and archaecliogical context for the
Project Area.

31 First Nations Communications

According to the Consultative Areas Database (CAD) map service maintained by the Ministry of Aboriginal
Relations and Reconciliation and the Ministry of Lands, Forests and Natural Resource Operations, the Project
Area s located within the traditionat territories of OKIB, WFN, PIB, LSIB, SIB, CIB, and CFiB. The above
First Nations, along with the ONA and Esh-kn-am, were contacted via email and telephone to provide summary
information pertaining to the Project and discuss any questions regarding the AQA. In addition, First Nations
were invited to contribute information they would like included in the AQA.

Many of British Columbia’s First Nations groups have developed their own heritage policies and permitting
systems. The archaeological community has largely respected these requirements. For this AOA, Golder applied
for and received WFN Heritage Investigation Permit 2012-03-20-01 and OKIB Cultural Heritage Investigation

Permit 104-2012.
3.2 Archaeological Potential

Archaeoclogical sites are those locations that contain evidence of past human activity. Archaeological potential
relates to those biophysical characteristics (aquatic features, siope, forest cover, aspect, etc.) that typically
correlate with archaeclogical site [ocations. Per Archaeclogy Branch AOA Guidelines {Archaeology Branch
2009), archaeclogical potential is -classified as either "low” or “high”. Areas often considered to have high
archaeological potential for sites typical of the Okanagan region include those places with gently sloping south,
southeast or scuthwest aspect; proximity to food, water and coristruction material resources; as well as
micro-environmental features such as benches, knolls and ridges or areas with deep sediment deposits such as
alluvial fans. Characteristics that reduce the likelihood of encountering archaeological sites include steep,

e
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rocky or rough terrain and poorly drained sediments. Further, the possibility of discovering archaeological sites
on landforms may be reduced, or even eliminated, if sediments likely fo contain archaeoclogical materials are
extensively altered by construction activities.

3.3 Background Research

A review of relevant, readily available information was undertaken as part of the AQA, and included the
following sources:

m The Consultative Areas Database (CAD) map ser\;rice for First Nations’ areas of interest information;.
m  Previous local and regional ethnographic, environmental, and archaeological studies;

m British Columbia’s Provincial Heritage Register (PHR) using Remote Access to Archaeclogical
Data (RAAD);

M MDC-supplied geo-referenced Project plans and Project development information; and

m NTS Topographical maps and digital terrain imagery as accessed through GoogleEarth.

40 RESULTS
4.1  Cultural Setting

Based on a March 20, 2012, review of the Consuitative Areas Database (CAD) map service, the Project Area is
within the traditional territories of seven First Nations bands belonging to the Syilx (Okanagan) peoples and the
Nlaka'pamux peoples. Those First Nations bands who are members of the Sylix include OKIB, WFN, PIB, and
LSIB. Those First Nations bands who are members of the Nlaka'pamux include SIB, CIB, and CFIB. Syilx and
Nlaka'pamux peoples make up two of the five interior Salish linguistic famifies.

Ethnographic works pertaining to the Okanagan include Teit (1930), Ray (1939) and Kennedy and Bouchard
(1998). Ethnographic works pertaining to the Nlaka'pamux include Teit (1900) and Wyatt (1998). A summary of
these works is presented below.

Similar to other Interior Plateau groups, the Syilx and Nlaka'pamux followed a semi-sedentary settlement system
and an economy based on hunting, fishing and plant gathering, and trade activities. Tools were made from
variety of materials, including stone, plant materials, bone and native metals. Due to preservation factors, stone
tools are the most common artifact type found in archaeological sites within the Okanagan region.

Settlement locations and sizes depended on the distribution of food and other resources. The most common
winter dwellings were semi-subterranean pithouses, usually clustered in small groups adjacent to main
waterways and fishing stations to provide access to early-season subsistence resources, although other
locations were also used. Hearths, earth ovens and food storage pits were also constructed and used
at habitation sites. Smalier habitation sites were used intermittently, while larger villages may have been

re-occupied for many years.

Mid-elevation and high-elevaticn locations above the main lake and river valleys, as well as locations associated
with secondary valleys, were accessed for fishing; hunting land mammals, upland birds and waterfowl; and, plant
gathering {e.g. berry picking, root digging and cambium collecting locations). Such resources became available
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at different times and elevations during the entire warm season, during which Syilx and Nlaka'pamux peoples
lived in conical and/or oblong mat lodges. Smalier, less intensively-used camp and resource processing sites
were typical of these locations in comparison to the valley-bottom winter village sites. The archaeological
manifestation of the higher-elevation activities tend to comprise small, low density surface and subsurface lithic
scatters associated with short-duration campsites and hunting structures, as well as hearths, earth ovens, trails

and CMTs.

Further information aboui Syilx peoples can be found at http://www.syilx.org/governance-memberbands.php.
Further information about the Nlaka’pamux peoples can be found at http://www.nntc.ca/default.htm,

4.2 Surficial Geology

A review of the surficial geology and geomorphoicgy of the Project Area (Fulton 1975) and immediately
surrounding terrain indicates that sediments are typically undifferentiated, ice-deposited tills comprising minor
sand, gravel and silt deposits underlain by unconsclidated pre-glacial or glacial sediments. There are no terrain
features in proximity to the Project Area that would provide for deep sediment deposits, such as a fan.
Documented fan structures are present along the lakeshore, further west and at lower elevation than the
Project Area. Rack outcrops and areas of near-surface rock form the extensive ridge bordering the Project Area
to the east. Post-glacial sediment deposition has been slow and, in many areas, non-existent or has been
eroded away. Archaeological sites would be expected to be found in a surficial or near-surface context due to
this limited depesitional or erosional environment.

4.3 Previous Archaeology

A March 27, 2012, search of the PHR via RAAD revealed that eight archaeological sites are located within 3 km
of the Project Area (Table 1; Figure 1). Archaeological sites EaQu-11 and EaQu-32 are human burials with
associated arfifacts recorded in 1969 and 1976 in the inter-lake region between Duck and Wood lakes along
Vernon Creek {Provincial Heritage Register 2012). Archaeological sites DIQu-15, EaQu-50, 51, 52, and 53 were
recorded during a shoreline survey of Okanagan Lake (Rousseau and Wales 1977). DIQu-15, EaQu-50 and 53
are surface lithic scatter sites while EaQu-51 and 52 are pictograph sites. An AIA conducted by
Golder Associates in 2006 (Goider 2008} under HCA permit 2006-0153 resulted in the documentation a surface
lithic scatter (EaQu-65) in a shoreline context.

Table 1: Recorded Archaeological Sifes within 3 km of the Project Area

Site # Site Type Distance and Direction (closest Project Area boundary)
DIQu-15 Surface lithic scatter 2.7 km at 198°

EaQu-11 Lithic scatter and human burial 2.2 km at 90°

EaQu-32 Lithic scatter and human burial 2.2 km at 100

EaQu-50 Surface lithic scatter 2.7 km at 334°

EaQu-51 Pictograph 0.9 km af 206"

EaQu-52 Pictograph 1.2 km at 195"

EaQu-53 Surface lithic scatter 0.9 km at 207"

EaQu-65 Surface lithic scatter 0.6 km at 268"
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In each of these cases, the archaeological sites were recorded at lower elevations in different terrain settings
compared to the Project Area. The Okanagan Lake sites DIQu-15, EaQu-51 to 53 and EaQu-65 are at an
elevation of approximately 345 m asl and are located on the beach or shoreline rock outcrops. The inter-lake
sites EaQu-11 and 32 are located at approximately 445 m asl in sand and gravel ketile terrace deposits
immediately above Vemnon Creek and its associated fan landform.

Based on existing information about archaeological site distribution in the Okanagan Lake area, including
archaeological sites that have been recorded in seitings comparable to the Project Area, and review of
ethnographic sources, the most likely site types that may be present in the Project Area include surface and
subsurface lithic scatters, rock art (pictographs and petroglyphs}, rock features (hunting blinds, cairns, shelters),
trail remnants and culturally modified trees. While cultural depression sites typical of semi-subterranean
habitation and human burial sites have more usually been identified in lower elevation locations in the Okanagan
region, their presence is not ruled out.

Of prime relevance to the Project Area is an AlA conducted by Golder under HCA permit 2006-0153 (Golder
2006). The AIA dealt specifically with a proposed 219 ha Lakeside Development project on behalf of Solera
Developments Ltd. The 2006 proposed project overlaps with, or encompasses most of, the 2012 Lakestone
Subdivision Project (Figure 2). A detailed summary of this AIA as it pertains to the 2012 Project Area is

presented below.

4.31 Golder 2006 AlA of the Lakeside Development Project

Two Lakeside Development components examined during the Golder 2006 AlA are of particular relevance to the
2012 Project Area. These include the westem flank of the 2006 Ridgeline Lots and the eastern portion of the
2006 Village Lots. The results of the AlA pertinent to the Project Area are presented below.

Ridgeline Lots

The western boundary area of the Ridgeline Lots (e.g. 2012 Phases 4 and 6 region) is a transition from steep
rocky slopes to more level terrain present further to the west. Slopes of the extensive, north-south, bedrock-
dominated ridge landform were investigated for level bench features. Two level bench features were observed
along the western slopes of the ridge with testable areas and measured approximately 10 m by 20 m to 25 m,
These were located in excess of 250 m from the Project Area. Subsurface testing in the shallow sediments was
negative for archaeological material. Other bench areas exhibited limited sediment deposition andfor exposed
bedrock. No subsurface testing was underiaken at these locatifons and inspection did not identify surface
archaeological materials. Vertical rock faces were inspected for their potential for rock shelters and pictographs
or petroglyphs but ncne were observed. Overall, the AlA of the Ridgeline Lots, including that portion adjacent to
the Project Area, did not result in the Identification of surface or subsurface archaeological sites.

Village Lols

The eastern boundary area of the Village Lots {e.g. 2012 Phases 3 and 4 region) is adjacent to the western
boundary area of the Ridgeline Lots and shares terrain transitioning from the toe of a steep rocky slope to a level
and roliing bench further io the west. The bench extends westward across the Village Lots area before
descending steeply to the shoreline of Okanagan Lake. During the 2006 pedestrian reconnaissance of this
bench landform no surface archaeolecgical features or artifacts were observed but three areas considered to
have high potential for buried archaeclogical sites were identified. These were located in the western portion or
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crest areas of the broad bench, between 100 m and 250 m west of the Project Area. However, these were
negative for archaeological sites. Overall, the AlA of the Village Lots, including that portion adjacent to the
Project Area, did not result in the identification of surface or subsurface archaeological sites.

2006 Pedestrian Traverse Comparison

An additional review was conducted on the 2006 pedestrian traverses in light of the 2012 Project Area.
The traverses were part of the process to identify areas of high potential to contain buried archaeolcgical sites or
surficial evidence of archaeological sites. As part of the inspection for surficial evidence of archaeological sites,
the field crew examined exposures measuring up to 15 m by 20 m wherever they were encountered. These
included natural erosional areas, road cuts, cattle trails, farm tirails, timber harvest exposures, skidder ftrails,
recreational trails, and tree throws. It was determined that two of the pedestrian traverse routes paralieled or
passed through the 2012 Project Area (Figure 2) in terrain transitioning from the toe of a steep rocky slope to the
level and rolling bench and, therefore, have direct bearing on the AQA. The first three bullets below pertain to the
northern polygon of the current Project Area.

1) One traverse (Traverse 1) parallels the eniire south/west side of Project Area northern polygon, coming to
within approximately 30 m of the Project Area. No areas of high potential to contain buried archaeoclogical
sites were identified along or adjacent to this fraverse route nor were any surface archaeoclogical sites

encountered.

2) The second pedestrian traverse (Traverse 2) partially parallels the north/east side of the Project Area
northern polygon; the closest edge of the traverse route gets within approximately 35 m of the Project Area
before deflecting away to the northeast. No areas of high potential to contain buried archaeclogical sites
were identified along or adjacent to this traverse roufe nor were any surface archaeological sites

encountered.

3) Traverse 2 defiects back to the south and approaches the 2012 Project Area northern polygon from the
north and then crosses through its southern end. No areas of high potentiaf to contain buried archaeological
sites were identified along or adjacent to this traverse route nor were any surface archaeological sites

encountered,
The same pedesirian traverse routes are pertinent to the 2012 Project Area southern polygon:

1} Traverse 1 parallels the entire western side of the 2012 Project Area southern polygon; the traverse route is
typically less than 20 m from the Project Area. No areas of high potential to contain buried archaeoclogical
sites were identified along or adjacent to this traverse route nor were any surface archaeological sites

encountered,

2) Traverse 2 parallels the east side of the northern portion of the 2012 Project Area southern polygon.
The traverse joins the mid-point of the east side of this polygon, at the point from which the Project Area
deflects from Tyndall Road. The traverse remains within 30 m of the northern portion of this southern
polygon. No areas of high potential to contain buried archaeological sites were identified along or adjacent
to this traverse route nor were any surface archaeological sites encountered.
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In summary, no terrain features encountered in proximity to the Project Area during the 2006 field program were
considered to have high potential for buried archaeological sites nor was any surface evidence of archaeological
sites encountered. Sediment deposition was minimal or non-existent in adjacent areas and examined
surface exposures did not contain archaeological materials. The closest high potential areas were in excess of -
100 m from the Project Area {e.g. no portion of these extended into the Project Area) and subsurface testing
of these and other high potential locations in the 2006 Lakeside Development were negative for subsurface

archaeological sites.

5.0 RECOMMENDATIONS

Golder has conducted a review of readily available data sources such as surficial geology and geomorphology
resources, the Provincial Heritage Register, and previous archaeological studies including a 2006 AlA
{Golder 2006) that involved inspection of terrain in proximity to the Project Area. As a result, Golder has

interpreted
the Project Area as having low potentiai to contain archaeclogical sites. No further archaeological work is

recommended for the proposed Project Area in advance of the Project.

5.1 LIMITATIONS

Low patential does not mean “no” potential and it remains possible that archaeological sites are located in areas
identified as low potential. In the unlikely event that archaeological materials are observed during construction,
the proponent is advised to halt work in the immediate vicinity and contact Galder, the Archaeology Branch and
concerned First Nations in order to discuss management options.

6.0 CLOSURE

This report was prepared for MDC and is specific to the proposed development described herein. Any use,
reliance, or decisions made by third parties on the basis of this report are the sole responsibility of such third
parties. The study was not specifically designed to address issues of traditional aboriginal use of the Project
Area and does not constitute a fraditional use study. This report was written without prejudice to issues of

aboriginal rights and/or title.

GOLDER ASSOCIATES LTD.
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