
THE CORPORATION OF THE CITY OF VERNON

REPORT TO COUNCIL

SUBMITTED BY: Matt Faucher
Current Planner

COUNCIL MEETING: REG X COW ! l/C !
COUNCIL MEETING DATE: August 15,2022
REPORT DATE: August 3,2022
FILE: 3090-20 (DVP00552)

SUBJEGT: DEVELOPMENT VARIANCE PERMIT APPLICATION FOR 3351 ALEXIS PARK DRIVE

PURPOSE:

To review Development Variance Permit application 00552 (DVP00552) to vary Zoning Bylaw 5000 to permit

construction on slopes greater than 30% and decrease the number of required parking spaces at 3351

Alexis park Drive. Additionally, the application proposes to vary Subdivision & Development Servicing Bylaw

3843 to allow all-turn access to Alexis Park Drive'

RECOMM DATION:

THAT Council support Development Variance Permit Application 00552 (DVP00552) to vary Zoning Bylaw

5000 on LT A, DL 72, ODYD, PL KAP57410 (3351 Alexis Park Drive) as follows:

a) Section 4.16.1 to allow the construction of buildings, structures and swimming pools on slopes

greater than 30%;

b) Section 7.1.2to decrease the quantity of required parking spaces from 143 stalls to 117 stalls

(reduction of 26 stalls);

AND FURTHER, that Council support Development Variance Permit Application 00552 to vary Subdivision

& Development Servicing Bytaw'i8+g on LT A, DL 72 ODYD, PL KAP57410 (3351 Alexis Park Drive) as

follows:

a) Section 3.5.7 to permit an access to an arterial road where annual average daily traffic volumes

exceed 5000 that is not limited to right in and out movements only without the provision of a
designated turn lane.

AND FURTHER, that Council's support of DVP00552 is subject to the following:

a) That the site plan, intended to illustrate the siting of structures, drive access and parking (Attachment

1) in the report tiiled "Development Variance Permit Application for 3351 Alexis Park Drive" dated

August 3,2122and respectfully submitted by the Current Planner, be attached to and form part of

DVP00552 as Schedule'A';

b) That a restrictive covenant be registered on title to ensure that the recommendations of the geo-

technical report are implemented it tne building permit stage, that the areas with slopes greater than

30% that are not required for development remain undisturbed and that the covenant terms provide

for future public access through the development to Becker Park and allow establishment of

infrastructure required to accommodate a future trail network.
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ALTERNATIVES & IMPLICATIONS:

THAT Council not support Development Variance Permit Application 005_52 (DVP00552) as_ outlined in the

report tiled ,,Development Variance Permit Application for 3351 Alexis Park Drive" dated August 3' 2O?2

and respectfully submitted by the Current Planner to vary Zoning Bylaw 5000 on LT A, DL 72, oDYD, PL

KAP57410 (3351 Alexis Park Drive) as follows:

a) section 4.16.1 to allow the construction of buildings, structures and swimming pools on slopes

greater than 30%; and

b) Section 7.1.2to decrease the quantity of required parking spaces from 143 stalls to 115 stalls

(reduction of 28 stalls).

AND FURTHER, that Council not support Development Variance Permit Application 00552 to vary

Subdivision & Development Servicing eyiaw 3843 on LT A, DL72 ODYD, PL KAP57410 (3351 Alexis Park

Drive) as follows:

a) Section 3.5.7 to permit an access to an arterial road where annual average daily traffic volumes

exceed 5000 that is not limited to right in and out movements only without the provision of a

designated turn lane.

Note: This atternafiye does not support the development variance permit application and would require the

appticant and owner to develop ine site in compliance with Zoning Bytaw 5000 and Subdivision &

Development Seruicing BYIaw 3843'

ANALYSIS:

A. Committee Recommendations:

At its meeting of March 15,2022,the Advisory Planning committee passed the following resolution:

',THAT Council support Development Variance Permit Apptication 00552 (DVP00552) to vary Zoning Bylaw

5000 on LT A, DL 72, ODYD, PL KAP57410 (3351 Alexis Park Drive) as follows:

a) secfion 4.16.1 to attow the construction of buildings, structures and swimming pools on s/opes

greater than 30%;

b) Secflon 7.1.2 to decrease the quantity of required parking spaces from 143 sfa//s fo 115 stalls

(reduction of 28 stalls);

AND FURTHER, that Council's support of DVP00552 is subiect to the following:

1 . That the site plan, intended to ittustrate the siting of structures, drive access and parking (Attachment 1)

in the report tiled "Development Variance permit Application for 3351 Atexis Park Drive" dated March

11, 2022 and respectfuily submitted by the Current Clanner, be attached to and form part of DVP00552

as Schedule'A';

2. That a restrictive covenant be registered on titte to ensure that the recommendations of the geo-technical

report are implemented at the Suitding permit stage, that the areas with slopes greater than 30% that

are not required for development reriain undistulbed and that the covenant terms provide for future

pubticaccess through the development to Becker Park and allow establishment of infrastructure required

to accommodate a future trail network."
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B. Rationale:

1

2

The subject property is located at 3351 Alexis Park

Drive (Figures 1, 2 and 3). The property is
approximately 11 ,611m2 (2.87ac) in size'

The purpose of the application is to vary two

provisions of Zoning Bylaw 5000 in order to construct

a ten story 91-unit mixed use development on the

subject property that contains 518.6m2 of ground

flooi retail space (Attachment 1). The proposed

tenure of the residential units is purpose built long-

term rental.

3. Subsequent to the applications review by the

Advisoiy Planning Committee, it was determined that

the proposal requires a variance to Subdivision &

Development Servicing Bylaw 3843. The regulation in

Section 3.5.7 (Attachment 2) requires that the turning

movements for the access on Alexis Park Drive be

limited to right in and right out only. The applicant has

provided a Transportation lmpact Assessment
(Attacnment 3) in support of the variance

iecommending that an all-turns movement at the site

access be peimitted based on their analysis of the

site conditions and available options.

4. The subject property is zoned RH3 - High-Rise

Apartment Residential (Attachment 4) and the subject

application pertains to development regulations

within Section 4.16.1(30% slopes) and Section 7'1'2
(minimum parking requirements) of Zoning Bylaw

5000 (Attachment 5 and 6).

5. The application proposes to vary Section 4'16'1 of
Zoning Bylaw 5000 in order to allow the proposed

structures and access drive to be located on slopes

exceeding 30% grade. Additionally, the application
proposeslo vary Section 7 .1'2 of Zoning Bylaw 5000

in order to decrease the quantity of required parking

stall from 143 to 1 17 stalls (reduction of 26 stalls)'

ln support of the request to allow construction on Figure 3: Lidar lmagery of Property

slopes greater than 30%, the applicant retained a
geotechnical engineer to conduct a preliminary assess_ment of the site and plans for the proposed

development (Attachment 7). The report indicat-es that "from a geotechnical. perspective, the proposed

development is feasible, given that our recommendations presented_ in this report are_followed as

indicated and Tetra Teclr is-fully involved during construction to provide field reviews to confirm the work

is carried out in general accordance with the intent of our recommendations."

To ensure that slope integrity of the remainder of the property is protected, it is recommended that a

restrictive covenant oe re!isiered on the property's titie to ensure that no additional development or

disturbance occurs on theiemaining portions of the lands with slopes greater than 30%. Future phases

of the development may include triils and access to Becker Park. The covenant would be drafted to

Figure 1 - ProPertY Location MaP

Figure 2: Aerial Photo of ProPertY

6

7
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provide public access through the development and establishment of infrastructure required to

accommodate a future trail network'

g. ln order to support of the request to decrease the quantity of required parking spaces from 143 stalls to

117 stalls (reduction of 26 stalls), th; applicant ret"in"o wsP to review parking requirements of the

development and has provideo tne Ciiv with a parking relaxation study report (Attachment 8) to support

the reduction in parking requirementt. rn" report-states: "The miximum parking demand for the

proposed mixed-use deJelopment is'anticipated io be 
.1 

15 spaces which is expected to be in December

when the retail reaches its peak oemino". The original application proposed to pursue a variance to the

minimum bicycle space requiremeni., not""u"r, thiough discussion with the applicant, the proposal now

includes a total of 34 Class ll and oo blass I bicycle spaces which exceeds bylaw requirements'

g. subsequent to the applications review by the Advisory Planning committee, Administration worked with

the applicant to revlse the vehicle and oicycte p"rt ing plan. The revised configuration includes the

following:

a. Two additional vehicle parking stalls reducing the requested variance to 26 stalls;

b. Three large loading statts suitlble for a typical 15' moving truck;

c. One comirercial lo-ading stall suitable for a typical courier delivery van;

d. Twelve additional class I bicycle stalls for a total of 60;

e.FouradditionalClassllbicyclestallsforatotalof34;
f. rne oeveroper has agreeoi; prouio" a lew bus stop and shelter with the design and location to

be coordinated with BC Transit and the City; and

g. provision of a ramp, O"tign"J to 0"","r 
^free 

building code requirements, between the

development and the sidewalk/bike lanes on Alexis Park Drive'

The applicant has also provided an updated Parking Relaxation Study to support their requested

variance to reduce the parking requirements for the proposed development'

10. section 2g.26(a) of the officiat community Plan (ocP) requires that any multifamily or commercial

development inine centennial Drive/Becker Park area respect a maximum elevation of 419m (1,375f1)

contour line. The applicant is not seeking to increase the height of the structure beyond 419m' The

application does propose to have an elevator overrun (-421.05m) that exceeds this limit but does not

exceed the Becker park top of nitt 1+zzm). Based on b review of tne covenant, as well as the city's

methodology utilized in determining heighi of a structure, the applicant has met the requirements as

outlined in the covenant and OCP'

1'1. Administration supports the requested variances for the following reasons:

a) The existing lot is zoned for high density residential use (RH3 - High-Rise Apartment Residential

Zone);

b) The applicant has retained a qualified geotechnical engineer to assess the site and make

recommendations to safely oevLtop tne lite. The site hal been previously disturbed and the

propor"d alterations woutd improve existing conditions, as well as support the development' A

restrictive covenant is recommended to be registered on title 
-to 

ensure that the geotechnical

engineering requirements are implemented at tfie building permit stage and disturbance of areas

witn sropes'gi;t", than 30% outside the requirements of tne development are protected from

future develoPment;

c) The applicant has retained a qualified traffic engineer to assess the site and make

recommendations witn respect-to ine parking demani that the proposed development would

generate. The report oasei lts recommendati-ons on the Parking Generation Manual prepared

by the lnstitute of rranspo.t"irn Engineers (lrE), which is established as an industry standard

guidance document;
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d) The applicant has provided a Transportation lmpact Assessment prepared by a qualified traffic
-' 

engineer to confirm the design of the access and impacts on the surrounding road network'

e) The application is proposing to create 91 purpose built rental units in phase one with the potential
' 

for additional units to be created in future phases'

The site is well positioned for a multi-family project given its proximity to the City Centre (i'e

shopping services) and transit.

C. Attachments:

Attachment 1 - Site plan and Elevations h .,-... ^a,
Attachment 2 - Schedule B - Section 3.5.7 of Subdivision & Development Servicing Bylaw 3843

Attachment 3 - Traffic lmpact Assessment, prepared by Bunt & Associates

Attachment 4 - RH3 - High-Rise Apartment Residential Zone

Attachment 5 - Section q.rc.1, Section 7.1.2 of Zoning Bylaw 5000_ 
-

Attachment 6 - Applicable sections of Table 7.1 and7.3 of Zoning Bylaw 5000

Attachment z - pidtiminary Geotechnical Assessment Report, prepared by Tetra Tech

Attachment8-ParkingRelaxationStudy,preparedbyWSP

D. Council's strateqic Plan 2019 - 2022 Goals/Action Items:

The subject application involves the following goals/action items in Council's Strategic Plan 2019 - 2022:

E. Relevant Policv/Bvlaws/Resolutions:

1. The following provisions of Zoning Bylaw 5000 is relevant to the subject application:

Section 4.16.1 No construction of a building, structure or swimming pool is

permitted on slopes 30% or greater'

Section 7.1.2 The minimum number of on-site vehicle parking spaces required for each use is

specified in the parking Schedule (Table 7.1) except where additional parking is

required nV in" Ministr.! of Transportation and lnfrastructure if the site has direct

access to L provincial 
-highway. 

Where the total number of parking spaces on a

property exceeds 15 parking 
"pa"es, 

the maximum number of parking spaces for

each use class may be up 7o'125o/o of the minimum number of required parking

spaces..

2. The following provision of official Community Plan 5470 is relevant to the subject application:

section 2s.26(a) The rooflines of all buildings and structures shall not extend or project about the

419 metre (1375 feet) park elevation contour line'

3. The following provision of subdivision & Development Servicing Bylaw 3843 is relevant to the subject

application:

Section 3.5.7 Access to Arterial roads as the only, or a primary means of access or egress to

development is subject to no other lower classification road access being

available to that lot. Atcess to an Arterial road where AnnualAverage Daily Traffic

(AADT) volumes exceed 5000 must be limited to right in and out movements only

o.prouio" a designated turn lane, where supported. Existing agricultural and low

f)
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density residential lands applying for minor additions to existing buildings are

exempted from providing these works.

BUDGET/RESOURGE IMPLIGATIONS:

N/A

Prepared by:

X
Signer 1

Matt Faucher, cPT

Planner

Approved for su

cAo

to Council

1va

Signer 2

Kim Flick
Director, Community lnfrastructure and Development

GI3OOO-3699 LAND ADMINISTRATION\30go DEVELOPMENT VARIANCE PERMITS\2o APPIICAI|ONS\DVPOO552\2 PROC\RPI\220803-Mf-COUNCiI

Rpt-DVP00552.docx

REVIEWED WITH

n Corporate Services
D Bylaw ComPliance
n Real Estate

! RCMP
X Fire & Rescue Services

n Human Resources

! FinancialServices
X COMMITTEE: APC (Mar.1512022)

! OTHER:

X Operations
X Public Works/AirPort
n Facilities
X Utilities

n Recreation Services
E Parks

X Current Planning

X Long Range Planning & Sustainability

X Building & Licensing

X Engineering Development Services

D lnfrastructure Management

X TransPortation
X Economic DeveloPment & Tourism
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Attachment 2

BYLAW NUMBER 3843

SCHEDULE B _ TRANSPORTATION

3.5,TAccesstoArterialroadsastheonly,oraprimarymeansofaccessor
egresstooevetopm"ntis*,oi".ttonoot'herlowerclassificationroad
access being available to inat bt. Access to an Arterial road where Annual

nu"r"gJ6"Tlv ir"ri" (AADT) volumes.exceed 5000 must be timited to

right in and out *ou"r"ntr ollrv or provide a designated turn lane' where

supported. Existing agricuiiural and'low density residential lands applying

for minor additions to existing buildings are exempted from providing these

works.

3.5.SAccesstoCollectorroadsastheonlyorprimarymeansofaccessor

"gr""r-tor 
oweropment is subj".t to lb.Local road or lane access being

available to that lot. Rccess to a cOllector roads where Annual Average

Daily Traffic (MDT) uofrt"t-Lxceed 5000 must be limited to right in and

out movements only, where no turn lane exists'

3.5.gAccesstoruralroadswhereadrainagerouteexists'issubjecttoprovision
of ditching along tne ni tront"g" 

"tO 
installation of a culvert at least

450mmindiameteracrossthedriveway,extendingaminimumoflm
beyond the toe of slope in each direction'

3.6 Lanes

WhencornersorT-intersectionsareunavoidable,additionalroaddedicationand
construction at these corners is required based on tracking of the largest

anticipated ""ni"e 
uiirizing the tanes-Aooitional road dedication required is to be

based on truck turning tempraG'oesiin or historical evidence at the location

where available. where roao oeorcatiSn would create a non-conformity for an

existing buitding a sRow rr;-b" r;;d subject to a road reserve also being

registered on the area'

3.7 Culde-Sacs

culde-sac roads shall not exceed 200m in length and provide a turn around

within 30m of the end. The City Engineer. may accept cul-de.sa":.yp to 400m in

length where an emergen.y u"t"t."tad is provided at the end of the cul-de-sac'

subject to ptvision of-a mib poir* Uuf O *itn a turning radius on no less than 11m'

culde-sac turnaround nurn 
'l"Jid 

musi "ontott 
to standard drawing in

Schedule O of this BYlaw'

3.8 EmergencY Access

EmergencyaccessroadsarerequiredinDevelopmentDistrict3forroad
extensions more than 300m in-lengih. A gate or removable bollard with a lock is

required at ootn ends of an emeigency access to prohibit public vehicle use'

permanent emergency u"."rr'io"it 
"tL 

to be built io lane structure standards

withaminimumwidthof4m'Roaogradesarenottoexceedl5%.HorizontaI
PAGE 7 of Schedule B



Attachment 3

The Hills Vernon
Transportation I m pact Assessment

Final Report

Prepared for

Josan Ventures lnc.

Date

March 29,2022

Project Number

a2-22-0014

City File Number

DVP005 52
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I EXECUTIVE SUMMARY

JosanVentureslnc.isseekingadevelopmentvariancepermitforasitelocated
at 3281, 335.l, 340.l Alexis Park Drive' The City of Vernon requested a

TranSportationlmpactAssessment(TlA)toreviewthetransportationimpacts
of the proPosed develoPment'

The proposed building will have ground floor retail and above grade

residential. Two potential future buildings are not part of the application;

however they are accounted for in this traffic analysis to provide a

conservative analYsis.

Proposed densities and forecasted trip generation are summarized in Table

l.t. Study findings and recommendations are identified in Table l'2'

Tabte I.l: TriP Generation

BUILDING
HOURLY VEH ICLE TRIPS

PM Peak
40
19
39
39

3 (Future) l9

TOT 156

Tabte 1.2: Findings & Recommendations

SECTION FINDINCS

Vehicles Alexis Park Drive & 35 Avenue (Site Access) - The inte rsection will continue

to operate accePtablY after the addition of site trafflc in all horizons. All-turns

site access will operate acceptablY without dedicated tu rn lanes. No traffic

signal is warranted.
Alexis Park Drive & 36 Avenue - The intersection will continue to operate

acceptablY after the addition of site traffic in all horizons

Alexis Park Drive & 32 Avenue -The intersection current ly experiences

delays associated with the eastbound stoP controlled move ment, which wi

increase in the future due to background and site traffic growth' Signal

warrant analys is confirms no traffic signal is warrante d

Bunt & Associates recommends rns moveme nts at the site access, which

+

35 Avonuo

SITE
t
o

i."i slto

Ostuoy
lntoEscllona

!

o

32 Avonuo

2

il

Active
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as a fourth leg of an existing Pu blic intersection

ntersection wil I operate accePtab ly. To accommodate

all-turns movements' a variance from the Subdivision and DeveloPment

Servicing bylaw will be needed. Bunt & Associates recom mends that site

rations be re-asses sed and confirmed as future hases are built.
accesS

are identi ed
No sidewalk missi tm site con

No new crosswal ks are needed to accommodate site users

Bike lanes are rovided on Alexis Park Drive

Bus s s are

will effectivelY oPerate
Analysis confirms the i

AM Peak
DENSITYUSE

339l unitsResiMu
5463 m'

3289 unitsResidentialMulti-Fami
3289 unitsResidentialMulti-Fam

5463 m'Commercial
107

I ntersections

Access

Sidewalks

rCrossings
Cycling
Transit on Alexis Park Drive (Route 3) and 30 Ave (Route 8)

I



2.1

2.2

2. INTRODUCTION

Scope of Work

As discussed with the City of Vernon, the scope of work for this study was:

Development

. Trip Generation - Calculate development trips during the weekday AM & PM peak hours based on

industry standards.
. Trip Assignment -Assign development trips to the network based on expected draw.

Vehicles

Horizons - ldentify traffic volumes for the following:
o Existing
o Background - For 202 5 (Opening Day) and 203 5 (l 0-Year) with a I % growlh rate applied

o After Development - Phase I and Full Build Out

lntersection Capacity - Complete weekday peak hour analysis at:

o Alexis Park Drive & 36 Avenue

o Alexis Park Drive & 35 Avenue

o Alexis Park Drive & 32 Avenue

Signal Warrant Analysis - Alexis Park Drive & 35 Avenue.

Access Review - Review access operations. ldentifying access lane and control requirements.

Active Transportation

c Pedestriars - Review sidewalk connectivity and adequacy of crossing controls near the site
o Cyclists - ldentify connectivity to cycling facilities.
: Transit - ldentify service levels and connectivity to transit stops,

Parking

To be covered in a study submitted under separate cover

Site Context

The site is bounded by Alexis Park Drive to the west and is zoned RH-3 (High-Rise Apartment Residential).

The site context is illustrated in Figure 2.I.

The Hills Vernon lTransportation lmpact Assessment i Final
Project No. 02'22-001 4 | March 2022

a

a

a

2



Figure 2.1: Site Context
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3 DEVELOPM ENT
The site plan is illustrated in Figure 3.1

Figure 3.1: Site Plan

/v
NORTH

ALEXS PARK DBIVT

LL

Densities

Proposed development uses and densities are summarized in Table 3.1. Anticipated densities are provided

for future buildings.

Table 3.1: Proposed Densities

BUILDING DENSITY
9l units
463 m'z(4,975 ft'z)

2 89 units

3 (Future) 89 units

NTS

3.1

.oug@*-
I

\
l_r\
I

fr
fr

.f't-'-tr- --

\^r@arn

Ll

I

I

r-i
_!

I

h
I

ri
_l_i

A100

LAND USE

Multi-Fami Residential
Commercial - Retai

Multi-Fami ly Residential
Multi-Family Residential
Commercial - Retail 463 m'z(4,975 ft'z)
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Trip Generatton

The trip generation rates used in this analysis are summarized in Table 3'2' The trip generation rates are

based on the rnstitute of rransportation Enginee rs Trip Generation Manual (10'h Edition)' Development

generated trips are summarized in Table 3'3 (vehicles)'

Table 3.2: TriP Generation Rates

USE

Multi-FamilY

Retail

Tabte 3.3: Vehicle TriP Generation

BUILDING

TRIP GENERATION RATES
PM Hou r

0.3
(6t

4 per unit
% tn, 39% Out)

3.81 per I, ft'
(48% ln, 52% Out)

PM PEAK HOUR

2

3

Out
16
10
26
t5
t5
10
)tr

66
TOTAL

3.3

3.4

Trip Distribution

Vehicle trips are distributed based on existing traffic patterns

illustrated in Exhibit 3'l '

The trip distribution used in this study is

l:;::t"...rs to buirdins r wi, be provided from a sire access arisned with the intersection of Arexis Park

Drive & 35 Avenue (new east leg)'

with future phases, there wi, be a need to provide a second access on Arexis park Drive to meet fire safety

guidelines. ln full build out scenarios, traffic associated with building 2 is assigned to the 35 Avenue

access and traffic associated with building I i' u'sign"a to a future driveway access on Alexis Park Drive'

The resurting deveropment generated traffic vorumes are itustrated in Exhibit 3.2. Anarysis is completed

assuming all-turns movements and with future phases'

5
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ITE HourAM Pea
Use #

0.36
(26%

per unit
ln, 74% Out)Ceneral S ban

0.94 per I ,000 ftGeneral rban0

AM PEAK HOU R
ln

24

24

JJ

9

Out
24

2

26

ln

t2

9
3

Total

39

40

59
19

Total

38

33
54 97s ft'z

DENSITYUSE

9l unitsMulti-Fami

Subtotal
Commerci

24

26

24
2

39

5B

'19

32

38

32
5

24
9

JJ

8

t2

8
3

Mu FamilY

Commerc ial

89 units

4,975 ft'z

89 units
Mu

5 90r56763l107
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4. VEH ICLES

4.1 Road Network

The characteristics of roadways near the site are summarized in Table 4'l

Tabte 4'l: Existing Roadway Characteristics
FACILITIES

ROADWAY

Alexis Drive

35

Bus
Yes

No

The existing 4-lane (2 south + 2 north)

lntegrated Transportation Framework i

Drive (1 south + 1 turn-lane + 1 north);

Figure 4.1: Alexis Park Drive

4.2 lntersections

Existing intersection configurations and controls at study intersections are illustrated in Exhibit 4'l

cross-section of Alexis Park Drive is illustrated in Figure 4'l ' The

dentifies a potential future three-lane cross-section on Alexis Park

analysis in this report is completed with the existing cross-section

4.3 Volumes

4.3.1 Existing

The traffic counts used in this study are summarized in Table 4'2'Trafficdata is included in Appendix A'

Tabte 4.2: Traffic Data SummarY
SOURCE

INTERSECTION
t5 Drive & 35 Avenue

Alexis Drive & 3 Avenue

Alexis Park Drive & 3 2 Avenue

The I-lills Vernon I I ransportation lmpact Assessnent 1 Fillal
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ON

No

POSTED
SPEEDMedian

No4
# Lanes

FICA N Bike Lanes
Yes

NoYesNo2-Residential

DAY OF WEEKCOUNT DATE
TuesdaY2022-03-o1 Bunt & As sociates



To account for potential covlD impacts on vehicle volumes' a review of BC Ministry of Transportation &

lnfrastructure (BC MoTl) Highway 97 permanent data was completed as summarized in Table 4'3' The data

confirms that traffic uolumes at the end of 2o21 (4-month period september - December) had recovered to

match pre-covlD conditions. Therefore, no covid adjustment is required' The resulting Existing traffic

volumes are summarized in Exhibit 4'2'

Tabte 4.3: Pre-Covid Data Comparison (Highway 97)

YEAR MAWDT (5EPT DEC)

2019
2021

DIFFERENCE
,AAWDT = Average Annual WeekdaY Daily

4.3.2 Background

illustrated in Exhibit 4.3

The Hills Vernon lTransporlation lmpact Assessment I Flnal
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A growth factor of 1%wasapplied to estimate opening Day (2025

This growth factor accounts for general area development' Resulti

Lake CountrY

21 ,646
21,562

-84

) and l0-Year (2035) horizon volumes

ng Background traffic volumes are

4.3.3 AfterDevelopment

Development generated traffic volumes (Exhibit 3'2) were added to Existing traffic volumes (Exhibit 4'3) to

forecast the After Development traffic volumes illustrated in Exhibit 4'4'

9

William R' Bennet Bridge

60,33 3

60,421

+88
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lntersection AnalYsis

Synchrog.2trafficanalysissoftwarewasusedtoreviewintersectionoperationalconditionsbasedonthe
methodsoutlinedintheHighwayCapacityManual.Trafficoperationswereassessedusingthe
performance measures of ,irume-to-capacity (v/c) and Level of service (Los)'

The volume-to-capacity (v/c) ratio of an intersection movement represents the ratio between the demand

volume and available €apacity. A v/c ratiO Over I '0 indicates a congested intersection where drivers may

havetowaitthroughmorethanonesignalcycle.TheLevelofService(LoS)ratingisbasedonaverage
vehicle delays ranging from LOS A (minimal delay) to LOS F (significant delay)'

The analysis is completed with a saturation flow rate of 1900 vehicles per hour' synchro output reports are

provided in Appendix B. The volumu .o ."0".,., (v/c) ratio, level of service, average control delay (in

seconds),and95'npercentilequeue(inmetres)aresummarizedforthefollowingscenarios:

t Alexis Park Drive & 35 Avenue in Table 4'4

. Alexis Park Drive & 36 Avenue in Table 4'5

. Alexis Park Drive & 32 Avenue in Table 4'6

Analysis (Atexis Park Drive & 35 Avenue)

INTERSECTION

Alexis Park Drive
& 35 Avenue
(East-west StoP)

The Hills Vernon lTransportation lmpact Assessment I Final

Project No. 02-22 001 4 I March 2022

Table 4.4: lntersection
PM PEAK H OUR

Queue
<5

<5
<5

<5

<5
<5

<5

<5
<5

5

<5

<5

6
<5

<5

AM PEAK HOUR

I
2NB

SB

MOVEMENT
& LANES

De

21

0.6

I
00. 3

0.12
0.21

LO S

A

B

A

v/c

0.19

0.1 1

0.2 5

LOS

c

A

A
A

Queue

<5

<5

<5

Delay

I
0

l5
HORIZON

Existing

0.12
0.26

0.1 5

o.22
0

0.16
0.1 7 I

22

0

0.6
2S

I

0

0.8
32
2

A

c

D

A

A

A

A

A
c
A

0.12

o.34
0.22

0.16

0.37
0.24

0.19
0.17

l8<5

5

5

<5

<5
<5

<5

<5

<5

0.6

19

t6

20

I

0.7

0

0

0.7

I
17

I
2

2

I
2

2

l
WB

overall

SB

EB

NB

NB

EB

SB

Overall

A

c

c

A

A

A

A

A

A
c

41

27

I

I
2.0

t.7
A
A

--E_D
-A
f-o
a-A

<5

6

6
<5

<5

rl
rl

1.6

21

22

I
I

I 1.7

A
A
A

c

A

A
A

0.16
20

o.17
0.22
0.19
0.

Overall

2

2

NB

SB

1

2

I
2

EB

Overall

WB

SB

NB

After
DeveloPment
(202 s)
- Full Build

(202 s)

(203 s)

0.28

0.30

o.2
0.20

20DeveloPment
(20 3 s)
- Full Build

14



Tabte 4. 5: Intersection Analysis (Atexis Park Drive & 36 Avenue)

NTERSECTION

Alexis Park Drive
& 36 Avenue
(We$ StaP)

Table 4.6: tntersection AnalYsi s (Atexis Park Drive & 32 Avenue)

INTERSECTION

Alexis Park Drive
& 32 Avenue
(East'West StoP)

PM PEAK HOUR

PM PEAK HOUR

Queue
<5
<5

<5

<5

<5
<5

<5

<5
<5

<5

<5
<5

Queue
9

<5
<5

<5

l0
5

<5

<5

\4
6

<5

<5

l6

<5

0

0

l1
5

<5

<5

7

<5
<5

AM PEAK HOUR
DelLOSv/cQueueDe ayLO

MOVEMENT
& LANES l9

HORlzo N

c0.04<516cWB 0A0.22<50A252NB 0A0 30A0.r 92SB 0.1A0.1A
20

Existing

c0.04<5l6c2<0IWB 0A0.22<50A0.262NB 0A0.3 4<50A0.202SB 0.1A0.1A

Backgrou nd
(202 s)

0.05<518c.021WB 0A0.24<50A0.282NB 0A38<500.22 0.2A0.1AOverall 22

(203 s)

c0.04<517c0.02IWB 0Ao.24<50A0.282NB 0A0.36<50A2 I0SB 0.2A0.1AOverall 24

After
DeveloPment
(2O25)
- Phase I c5c0.021 0A0.26<50A0.302NB A0.40<50A2 o.23SB A0.tAOverall

After
DeveloPment
(202 s)

AM PEAK HOUR

0. 7

v/c

0.15
0.01

0.

0.30
<0.02
0.16

.30

0.41
0.2

MOVEMENT
& LANES

I

2

I
1

I

I
IWB
INB
)

SB

EB

WB

WB

EB

NB

Ove

SB

De

2

I

1

26

t.2

30

26

1.2

22

1

LOS

c

A

c

D

A

D

A

A

A

A

D

c
A

LOS

E

E

c

A

A
A

A

A

A

D

A
F

<5

7

<5

Queue

<5

<5
<5

6

<5

<5

<5

De lay

1

42

29

23

65

1

t.9

l

I

1.7

I

46
25

v/c

0.17

0.16

<0.02
0.05

0.17

0.1

0.05
.o2

o.22
0.07

HORIZON

Backgroun

(2O2s)
ro

d

Existing

(203 s)
<0.02

0.19

0.19

0.18

0.06
<0.0

0.24
0.07

<0.02
20

I

2.7
I

31

76

4

53
27

I
1

0L2

t.4

I

27

I
2l

t.4

7

1

I

A

A

A

A

D

A

c

D

A

D

A
A

A

F

A

D

A

A

A

A

D

A
F

I
2

1

2

I

I

2

I

NB

Overall

SB

SB

Overall

NB

EB

WB

WB

SB

NB

After
DeveloPment
(202 s)
- Phase I

After
DeveloPment
(203 s)

0.33

0.30

0.3
0.17

.02

0.46
I

<0.02
0.3

<5

6

<5

<5
<5

8
<5

<5

<5
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a

lntersection capacity analysis indicates:

Alexis Park Drive & 35 Avenue - The intersection will continue to operate acceptably after the addition

of site traffic in all horizons. All-turns site movements at the site access will operate acceptably

without dedicated turn lanes.

Alexis Park Drive & 36 Avenue - The intersection will continue to operate acceptably after the addition

of site traffic in all horizons.

Alexis Park Drive & 32 Avenue -The intersection currently experiences delays associated with the

eastbound stop-controlled movement. This will increase in the future due to background and site

traffic Arowth. Signal warrant analysis was completed to confirm if any control changes are warranted.

Signal Warrant Analysis

Signal warrant analysis was completed based on the methods outlined in the Transportation Association of
Canada (TAC) Traffic Signal and Pedestrian Signal Head Warrant Handbook (20.l4). A score of 100 points

or more indicates a traffic signal is warranted. The signal warrant analysis is summarized in Table 4.7 and

included in Appendix B.

Table 4.7: Signal Warrant Analysis

INTERSECTION COMMENT

Alexis Park Drive
& 35 Avenue

Not

Alexis Park Drive
& 32 Avenue

Not Warranted

Signal warrant analysis confirms that traffic signals are not required to accommodate the development

a

a

4.5

HORIZON SIGNAL WARRANT
SCORE

Existinq 20/100
After Development (Phase I ) 28/100

37 /100After Development (Full Build)
Existino 26/100
After Development (Full Build) 32/100

l-he Hills Vernon lTransport;rtion lnrpact Assessment I Final
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4.6 Access Review

The site access for Building I aligns with 35 Avenue. A review is completed to confirm appropriate access

lane configurations and control.

Capacity Analysis

lntersection capacity analysis confirms the site access will operate acceptablywith a single outbound lane

and no separate turn lanes on Alexis Park Dr. A traffic signal is not required to accommodate site traffic.

Spacing

As the access is aligning with 35 Avenue, the proposed access meets spacing guidelines

Bylaw

Subdivision and Development servicing bylaw #3843 (Schedule B) identifies the following

Access to Arterial roads as the only, or a primary means of access or egress to development is subject to

no other lower classificltion road access being available ta that lot. Access to an Arterial road where

Annual Average Daily Traffic (AADT) volumes exceed 5000 must be limited to right in and out movements

only or provide a designated turn lane, where supported. Existing agricultural and low density residential

lands applying for minor additions to existing buildings are exempted from providing these works.

Alexis Park Drive is classified as an Arterial Street with daily volumes exceeding 5,000 vehicles per day'

Due to right-of-way constraints, a dedicated southbound left turn lane andlor a median on Alexis Park

Drive cannot be provided. Therefore, the following options exist for the site access:

. All-Turns with NoTurn Lanes -This option requires a bylawvariance as a dedicated leftturn lane

cannot be provided due to right-of-way constraints north of the subject site.

c Right Turn Only Channelization/Signage - A median cannot be provided on Alexis Park Drive due to

right-of-way constraints and negative impacts to existing residents along 35 Avenue. To accommodate

right-turn restrictions would require an island (channelization) at the access onlywith signage further

restricting left turns.

Based on the analysis completed in this report, Bunt & Associates recommends all-turns movements at the

site access, which will effectively operate as a fourth leg of an existing public intersection. Analysis

confirms the intersection will operate acceptably with this fourth leg. To accommodate all-turns

movements will require a variance from the Subdivision and Development Servicing bylaw. Bunt &

Associates recommends that site access operations be re-assessed and confirmed with future phases'

For completeness, concept drawings are provided in Appendix C showing the necessary changes needed

to accommodate (l) A right-in/right-out access or (2) A right-in/all-turns out access.
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5. ACTIVE TRANSPORTATION

5.1 Walking

Trip attractors and pedestrian infrastructure within the study area are illustrated in Figure 5'l

Figure 5.1: Pedestrian Network
!ryt?

ffi
A review of pedestrian infrastructure finds:

. sidewarks _ No missing rinks impacting site connectivity are identified.

r crosswalks - No additional crossings are needed. crossings of Alexis Park Drive are provided to the

north(36Avenue_signedcrosswalk)andsouth(32Avenue-RapidFlashingBeaconcrosswalk)'

t
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Cycling

cycling facilities near the site are illustrated in Figure 5'2' Bike lanes are provided on Alexis Park Drive

Figure 5.2: Existing Cycting Network
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Transit

Transit services are provided on Alexis Park Drive' BUs sops near the site are summarized in Table 5'l '

The existing (2[22)area transit network is illustrated in Figure 5'3 and summarized Table 5'2' sidewalk

and crosswalk connectivity is provided to all stops'

Tabte 5.1: Existing Transit Sto4s

STOP LOCATION

Alexis Park Drive

0 Avenue

Figure 5.3: Existing Transit Service

Sy$em Overview

Tabte 5.2: Existing Transit Frequency
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lntersection Turning Movement Count Summary: Alexis Park Drive & 35 Avenue
AM Peak Hr: 7:45 AM to 8:45 AM
Mid-dqy Peak Hr I 2:00 PM to I :00 PM

PM Peak tlr: 4:00 PM to 5:00 PM

N/S Road:
E/W R@d:
Count Date:
weather:
RMd Cild:
Project #:

Alexis Park Drive

3 5 Avenue
March I, 2022
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Synchro & Warrant Outputs



2: Alexis Park Drive & 36 Avenue
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PM Peak Hour
3: Alexis Park Drive & 32 Avenue
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Avs4g

tuElysb Peff (min)

0

4
1700

0.11

00
0.0

0.1

10 369

80
20

2m 1700

0.04 0.22

0.9 0.0

18.8 0.0

c
18.8 0.0

c

Volume Leff

Volume Right

6H
Volume to Capacity

Oude L€nSr 95h (m)

Conrol Delay (s)

L{eLOS
Apprmdr Delay (s)

Apgmd| LoS

36.4% ICU Levelofseryieutilialion

Syndro 9

AU
Synchro I

AU



1: Alexis Park Drive & 35 Avenue
o312512022

Lane

AM Peak Hour
Backoround (2025)

2: Alexis Park Drive & 36 Avenue
03125/2022

AM Peak Hour
Backsrcund (2025)

) \a tt J ( \ I r \t

937 350

Tratfc Vofum
Future Volume

Srgn Conlrol

(vettt')
(Veh/h)

GEde

P€k llour Fadq
Hourly iil rate (vph)

Ped6thns
Lane Width (m)

WalkirE Sped (m/s)

Percmt Bl@kage

Righttum ire (vdr)
l,4edian type

Media str4e wh)
Upstream signal (m)
pX, &tom unblmlod
vC, conficling volume

vc1, sbgp I @nf rcl
vC2, shge 2 mnl vol

vcu, urSloc*ed vd
tC, single (s)

tC, 2 slago (s)

tF (s)

p0qumfis%
cM €pacity (veh/h)

Volume Total

Vofume Leff

Volume Right

csll
Volume to Capacity

Qu4e Lengft 95h (m)

Cmtrol Delay (s)

Lane LOS

Apprmd Delay (s)

AppM&LOS

lnteseclion Capacity Ulilialion
AtElysis Pedod {min)

864 276 522

3262242486
3262242486

Sbp F€6 Fe
0% 0% 0%

o95 0.95 0.95 0.95 0S5 0.95

3265542512
10 10 10

3.6 3.6 3.6

12 1.2 1.2
111

None None

4n8
479 I

FEe

0.95 0.95

504 I
10

3.6

1.2

1

Nore

u5
25225

sbp
0v"

0.95 0.95 0.95

26235
10

3.6

1.2

1

669

669

4.2

100

890

5 437 222 173 U1
30020
20400

339 1700 '1700 890 1700

0,01 0.26 0.13 0.00 0.20

03 00 0.0 0.1 0.0
15.8 0,0 0.0 0.1 0.0

OA
15.8 0.0 0.0

c

Total

VolumLq
Volure Right

435 336 176

000
008

1700 1700 't7@

0.26 0.20 0,10

00 0.0 0.0

0.0 0.0 0.0

0.0

26s
230

398 't01t

0.12 0.00

3.3 0.1

15.3 0.2

CA
15.3 0.1

619

619

Fe
0%

0.95

652

10

3.6

1.2

1

None

Lare ConfguEtitrs
TrdcVolum(vehfi)
Fulure Vdure {Vetth)
Srgn Cmtd
G.ade

P@kHtr Feb
Hourly fow Ele (vph)

Ped€efians

Lane Wdth (m)

Walkhg Sp6d(n/s)
Pqent Blockage

R'rglil um Sde (veh)

Median lype

l4cdif sbrae v€h)
Ljpslream sigml (m)

pX, ptatoon unblock€d
vC, @nflicting volume

vC1, SagB I @nf rcl
voz, sbge 2 mnf vol

vou, urblo*ed vd
tC, single (s)

tC,2 slage (s)

rF 6)
p0 $sef€e%
c[.ll €pacjty (veh/tr)

csH
Vdure to Capacity

OEmLen$95ft(m)
Contol Delay (s)

Lam LOS

fuprcach Delay {s}
ApprGdt LOS

AsagB D€hy
lntersection Capacity Utilizatim

Amlyds P€tud (min)

937 350

6.8 6.9

881 278 5?2.

6.8 6.9 4.2

3.5 3,3

99 100

258 636

I.J J.J

9t 97

287 709

100
'1011

0.7

15

33.4Yo ICU LevelofseM@
0.'l

30.20/o lcu Level ofseryie

AU Syndro 9 AU Syndro I



1: Alexis Park Drive & 35 Avenue PM Peak Hour
03125/2022 Backsrcund(202sj

AM Peak Hour
Beckdrorivl 12015\

3: Alexis Park Drive & 32 Avenue
6!1.lt4ltOtt

) \\ tt J\aIr\I/
'10

10

7

7

25
25

0.95

5

14 15 24 536 821 24
14 15 24 536 821 24

Slop Fr€e Fffi
lVo 9Yo 0%

0.95 0.95 0,95 0.96 0.95 0.95

15 16 25 564 864 25

10 '10 10

3.6 3.6 3.6

1.2 1.2 1.2

111

None Nore

4nn
422 11

Free

0.95 0.95

444 75
't0

3.6

1.2

1

None

31 213 376 576 313

t525000
1600025
3 715 1700 t700 1700

0.12 0.03 0.22 0.34 0,18

3.3 0.8 0.0 0.0 0.0

21.2 1.5 0.0 0.0 0.0

CA
21.2 0.5 0.0

c

TEffcVorme@dh)
Fuhre Volume (Veh/tr)

$gn Corsd
GEde
Peak Hsr Fscbr
Hourly iow Ete (vph)

Ped€stim
Lane Wdth (m)
Irvdkhg Spe€d (ds)
Perenl Blocl€ge
Rbht tum lde (veh)

Mediil type

tiledian sbrageveh)
Upsfeam signal (m)
pX, dabonunblo*ed
vC, @niicling volume

YO1, $ag€ '1 6rf vol

vC2, shge 2 6nf vol

vcu, unblocked vol
G, single (s)

F,2 sbge (s)

rF (s)

p0 qHef€e%
cM €pacity (veh/h)

Volume Total

VofunF Lefr

Volume Righl

cSH

Volure to Capacity

Owu€ Lsr$t95h(n)
Conbol Delay (s)

Lare LOS

Approach Delay {si
Apprctrh LOS

Avmg6
lntffieclim Uiilizalim

1n8 4U 899

,l

0.95

11

Lane Configuralions

Tmffc Vdm (wh/h)
Future Volume (Vehih)

Sign Conbd
Grade

P@k tbur Fador
Houdy iow rale (vph)

Pedstiffi
Lane Wdlh (m)

Wdldr{ Sp*d (nt/s)

Pqcml Bl@kage

Righttum frae (vd)
Median type

iredian do€ge veh)

Upst€am signal (m)

pX dabo0mblml€d
vC, @nflic1ing volume

vC1, shge 1 @rfvol
vC2, shge 2 @nf vol

vcu, mblock€d vol

tC, single (s)

tC,2 shge (s)

tF (s)
p0qtrtre%
clv capacity (veh/h)

Volume

Vohme Lei
Volume Right

cSH

Volume to Capacity

Quile Lengfi 95h (m)

Cmtrol Delay (s)

Lane LOS

Appr@ci Delay {s)
Appred LOS

lnteGsdon Capacity Ulilizaton

Analysis Pefod (min)

0.s5

1'i55 1i56 280 910 1190 e:ia s29

1156

2

)+\(

48.070 lCULevelofseryie

c|. .l+
2021s82
2021582

Sbp Sbp
0"k 00/"

0.95 0,95 0.95 0.95 0,95

2121682
10 10

3,6 3.6

1.2 12
11

0.95

7

584

Fre
00/o

0.95

615

10

J.O

1.2

1

None

899

4.1

&
6.9

919797
162 535 745

6.8

632

632

4.2

s
9'19

1155

6.5

2W
6,9

910

7.5

1190 638 529

6.5 6.9 4.2

2'l

16

217

0.18

5.1

25.1

D

25.1

D

3.5 4.0 3.3 3.5 4.0 3.3 2.2

85 99 98 96 99 100 lm
144 189 706 214 180 412 1005

627 233 297

5 11 0

7075
1005 919 1700

0.00 0,01 0.17

0.1 0.3 0.0
0.1 0.5 0.0

AA
0.1 0.2

I
2

a5
0.05

t.J
21.9

c
21.9

c

45.30k ICU Level of Swice
'15

Synchro 9AUSynchro IAU



PM Peak Hour

0.95 0.95

12 12

585

131

131

0.95
138

694

694

FF
0%

0.95
731

10

LO

12
1

Nom

I 535

8 535

Frm
00k

0.95 0,95

8 563

10

36
1.2

1

None

2

2

Stop

0%

0,95
2

10

3.6

1

2121219
2121219

Stot
0o/"

0.95 0.95 0.95 0 95

2221320
10

3.6

12
1

11

11

11

11
12

12

0.95
13

TEffc Vdume

Future Volume

Son Confd

(wrh)
(Verl/h)

Grade

Peak Hilr Fackr

Hourly flow rate (vph)

Pedestians

Lane Widlh (m)

Walking SPe€d (ds)
Percent Blockage

Riqht tun ffaE (veh)

l,,ledian type

Modian stomge v€h)

Upsfeam signal (m)

pX, platm unblocked

vC, @nflicting volume

vC1 , stage 1 onf vol

vC2, stage 2 mnf vol

vcu, unblocked vol

tC, single (s)

tC, 2 stage (s)

tF (s)

p0 quilefi* %

c[.,] €Pacity {vetth)

{ \ I r lt

2.2

100

979

2: Alexis Park Drive & 36 Avenue

Lane

Tnffc Volume (veh,h)

Futu€ Volume {Vehih)

Sign Codrd
Grade

Pffik HNr Facld

Hourly iow rate (vph)

Pedestlans

Lane Wdth (m)

Walhng SP€d (tr'/s)

Psctrt Blockage

Right tum flarc (veh)

Median type

Median stmg€ veh)

Upstream sigrel (m)

pX, platoon unbl@ked

vC, @nflicling volume

vC'1 , stsge 1 @nf vol

vC2, stage 2 @nf vol

vcu. unblocked vol

tC, single (s)

tC,2 stage (s)

tF {s)
p0 quae fre Yo

cM capacity (veh/h)

VolumeTotal

Volume Lefr

Volume Righl

cSH

Volume to Capacity

Queu€ Length 95h (m)

Conlrol Delay (s)

Lane LOS

ApprGch Delay (s)

Appm$ LOS

Dday

828

828

Fre
00/.

0.95

872

10

3.6

1

None

n208120
13 13 12 0 138

124 221 758 978 1700

0.30 0.16 0.01 0.01 0 30

g.2 4A 0.3 0,3 0 0

46.0 243 0.3 04 00

ECAA
46.0 243 0.3 02

EC

293 581

20
00

979 1700

0.00 0.34

0.0 0.0

0.1 0.0

A
0.0

10 379 1 94

800
204

259 1700 1700

0.04 0.22 0.'11

1.0 0.0 0.0

19.4 0 0 0.0

c
19.4 0.0

c

42
42

0.95
4

82541
82541

Stop Free

0"/o 0%

0.95 0,95 0.95

82569
ro 10

3.6 3.6

\.2 1.2

11
None

0.95

'1008 1498 589 879

1498 589

6.5 6.9

1443 1435 454

1{43 1435 454

7.5 6.5 6.9

3.5 4.0 3.3 3.5 4 0 33 22
:-,498988998e799
85 127 544 179 117 444 758

1031 306

1008

7.5

879
4.1

585

4.1
583

4.1
1031 306

6.8 6.9

3.5 3.3

96 100

225 678

2.2

99
978

37837 35 s83
Volume Total

Volure Leff

Volume Riqht

cSH

Volume to Capacity

Quew Lengtt 95$ (m)

Conbol Delay (s)

Lare LOS

Apprcach Delay (s)

Apprcsh LOS

Avmge
lntersection Utilization

Analysis Period (min)

lou Level of Sflice
1.9

48.10/o

15
Utilizaton 37.1%

15

ICU Level ofSeNie
lnterseclion Capacity

Analysis Pqiod (min)

Synchto 9

AUSynciro 9

AU



1: Alexis Park Drive & 35 Avenue
03/25/2022

Lane Cmfiguclions
Trdc Votum (whlh)
Future Volure (Vell/h)

SiSn Contd
Grade

P€kHil Factor

Houdy fow Ete (vph)

Pedstias
Lane Wdlh (m)

Walkil€ Sp*d (0ts)
Per@nt Blockage

Righttum ire (veh)

Median type

Median sioEge wh)
Upslream signal (m)

pX dalomublmked
vC, @nflicting volume

vC1, stsgs I @nfvol
vC2, shge 2 @nf vol

vcu, unbbcked vol

tC, single (s)

tC,2 shge (s)

lF (s)
p0qlffifs%
clv capacity (veh/h)

Volume Lefr

Volume Righl

csH
Volume io Capacity

Que@ Lengh 95h (m)

Cntrol Delay (s)

L4e LoS
Apprmdr Delay (s)

Appmdr LOS

lnteGeclion Capacity Utilizalion

Analysis Pdiod (min)
35.970 ICU Level of Seryie

Lane ConfguGlions

TEffc Vohme (Ydrih)

Future Volure (Vetl/h)

S'€n Contol
Grade

PBktlqtrFekr
Houriy fow Ete {vph)
P€destr'm
Lare Vvidth {m)

Walking Spe€d (trr/s)

Per€nl Blockage

Rlght{rmflre(veh)
Median type

ir€dim Sorage v€h)

Upsfeam sigml (m)

9X, phmunblocked
vC, miicling volume

vcl , stagp t mt wl
vC2, slage 2 @nf vol

vcu, uDbcked vol

tC, single (s)

tC, 2 siage (s)

iF (s)

p0qtilons%
cM €pacity {veh/h)

VdumLefi
Vdume Right

cstl
Vdure lo Capacity

Ateus L€0$ 95h (m)

Cstol Delay (s)

Lam LoS
Apprcach Delay {s)
Appoa* LOS

lntereciion Capacity Utlization

Analyds Pe&d (min)
31.9Y0

15

ICU Level of Swi@

AM Peak Hour
Backgromd (2035)

AM Peak Hour
Background {2035)

2: Alexis Park Drive & 36 Avenue
03125/2022

j \1tl J

947 301 572

326&,52533
3268352533

Siop Fe FE
0% 9Yo 0%

0.9s 0.95 0.95 0.95 0.95 0.9s

3271952561
10 10 10

3.6 3.6 3,6

12 1.2 12
111

None Nme

n2466795A9
27 24 6 679 525 I

Stop FH lre
0"/" 00/" 0%

0.95 0.95 0.95 0.95 0.95 0.95

28 25 6 715 553 9

10 l0 10

J.O J,O J,0

1.2 12 1.2

111
None Nore

5 479 245 189 314
30020
20500

3@ 1700 17(D 840 i700
0.02 0.28 0.14 0.00 0.22

0.4 0.0 0.0 0,1 0.0

17.1 0,0 0,0 0.1 0.0

CA
17.1 0.0 0.0

6000
0009

968 1700 1700 1700

0.01 0.28 0.22 0.11

0.1 0.0 0.0 0.0

0.3 0,0 0.0 0.0

A
0.1 0.0

( \ I r ll

1026 382

1M6

7U

734
4.2

w
6.96.8

ut 301 572
6.8 6.9 4.2

J.5 J.J

99 100

226 606

3.5 3,3 2.2

89 96 99

2s4 684 968

2.2

100

840

28

361

0.15

4.1

16.7

AU Synchro I AU Synchro I



1: Alexis Park Drive & 35 Avenue PM Peak Hour
0312512022 Bactsround(2035)

AM Peak Hour
Backorcund (2035)

3: Alexis Park Drive & 32 Avenue
ost25t2022

) -+ ) \\ tt J\(+\alr\IJ
16 't7 26 588 901 N
16 '17 26 588 901 26

Slap F@ FE
lok 00/o 0o/o

095 0.95 0.95 0.95 0.95 0.95

17 18 27 619 948 2'r
't0 10 10

J.b J,O J,O

1.2 1.2 1.2

111
Nme Nore

21 2't7 I 2 2 6 641 I 11 463 78

21217922664181146378
Sbp Stop Free Fe
0% 00/o 0% 00/o

0,95 0.95 0.S5 0.95 0.95 0.95 0.95 0.95 0.S 0.95 0,95 0.95

22218922667581248782
10 10 10 10

3.6 3.6 3.6 3.6

't.2 12 1.2 1.2

1111

None None

693
1.2

871

35 233 413 632 343

1727000
1800027

216 691 i7m 1700 1700

0,16 0.04 0.24 0.37 0.20

45 1.0 0.0 0.0 0!
24.8 1.6 0.0 0.0 0,0

CA
24.8 0.6 0.0

c

42 13 689 256 326

2.96120
1828082

187 192 962 871 1700

0.n 0.07 0.01 0.01 0.19

6.6 1.7 02 0.3 0.0

25.7 2s.1 0.2 0.6 0.0

DDAA
29.7 25.1 0.2 0.3

DD

Lane Coniguclions
TEffc Vdume (vdr/h)
Future Volure (Vehh)

SignCmtd
Grade

Peak th0r Facbr
Hilrly fw rate (vph)

P€de6tim
Lane Widlh (m)

Walkhg Speed (nr/s)

Psent Blockage

Rigmllmnarc (v€h)

Median type

Medim sbEge vdl)
Ljpsteam signal (m)

pX, pbtoon wolocft€d
vC, @nflic1ing volume

vcl, $age 1 conlrcl
vC2, stage 2 @nf vol

var, unblocked vol

tC, siQle {s)
C, 2 sbge (s)

rF {s)
p0$ffif€e%
cM €pacity (veh/h)

Volume Total

VduqE lefr
Volure Right

cSH

Volure to Capacity

O!6ueLeryh 95$ (m)

Confol Dehy (s)

Lan6 LoS
Apprcach D€lay (s)

npprcad LOS

Awge D€lay
lntseclion Capacity Utilization

Analy6b Pedod (min)

1v5 508 9851266 1 7 304 998 13M 699 579

TEffc Volum
Future Volure
Sign Contd

(vehlh)

(Vell/h)

Grade

Puk Hflr Fador
Hourly iow rale (vph)

P€destkns
Lane Width (m)

Walking Spsd (nts)

Perent Blockage

Riqht tum fare (vdl)
l\,ledian type

lredian sldage veh)

UpstEam signal (m)

pX phtom unblmked

vC, mnflicling volume

vci , sbge I mf wl
vC2, slage 2 @nf vol

vC!, unttocked vol

tC, single (s)

C, 2 shge (s)

lF (s)
p0quflefis %

cM €pacity (veh/h)

Volume Lefi

Volume Right

cSH

Vdume to Capacjty

QueaLilgh 95h (m)

Cmtrol Delay (s)

LmeLOS
Appr@$ Delay (s)

Approadr LOS

Average Dday
lntesslion Capacity Utilizatjm

Analysis Psiod (min)

1266 998

1.4

51.9%

15

ICU Level ofSeryi€

985

4.1

'1345 508
6.8 6.9

1304 699 579

6.5 6.9 4.2
17 304

6.5 6.9

3.s 3.3 2.2

87 96 90
135 502 691

3.5 4.0 3.3 3.5 4.0 3.3 2.2

81 99 97 95 99 S9 99

118 161 680 183 153 376 962

48.20/r lCLJ L€vel of Sflice
0.8

Synchro IAUSynciro 9AU



2: Alexis Park Drive & 36 Avenue
03/25/2022

PM Peak Hour
Backgrcund (2035)

3: Alexis Park Drive & 32 Avenue PM Peak Hour
03/2512022 Background (2035)

)-+\{\<'ItlIJ( \ I t \t
Lane CmfiguEtions
TEfic Vohre (vehlh)

FuhJre Volume (Veh/h)

Sign Cond
Grade

P@k Har Fador
Hourly fow Ete (vph)

Pedstrlils
LaneWdlh (m)

Walking Sped (ds)
Percent Bl@kage

Righttum faB (veh)

l,4edian type

Mediil storage reh)
UpstEam sigml(m)
pX pHoon sblcked
vC, @niicting volume

vcl , sbge 1 onf vol

vC2, sbge 2 @nf vol

vcu. unbloclcd vol

tC, single (s)

tC,2 s@e (s)

tF (s)
p0 qGuete %

clv capacity (veh/h)

Volume Total

Vdume Lefr

Volume Right

oSH

Volume to Capacity

Quee Lengh 95h (m)

Conlroi Delay (s)

tare tos
Approach Delay (s)

Appmd LOS

lnteFtrlion Utilizaliff
Amlyslis

639

39.4% ICU Level ofseryie

?321424
2321420

$op
' 0v"

095 0.95 0.95 0.95

2421521
10

3.6

12
1

925S52909
s259352909

Stop FH Fm
0"/o lvo 00k

0,95 0.95 0.95 0.95 0.95 0.95

9262452957
10 10 10

3.6 3.6 3.6

1.2 1.2 1.2

111

None Nme

41 38 639 414 553

24219130
'15 15 13 0 152

s0 196 7A $2 1700

0.41 0.20 0.01 0.01 0.33

13.6 5:t 0.3 0.3 0.0

64.5 28.2 0.3 0.4 0.0

FDAA
64.5 28.2 0.3 0.2

FD

11 416 213 321 638

90020
20500

2n 1700 1700 933 1700

0.05 0.24 0.13 0.00 0.38

1.2 0.0 0.0 0.1 0.0

22.0 0.0 0.0 0,1 0,0

CA
22.0 0.0 0.0

c

Lare ConfiguEtims
TrSc Volum (Etuh)
Future Volume (Velth)

S'rgrCmtd
GEde

P€k Hour Faclor

Hady iow rate (vph)

Pedost'idrs
Lane Widlh (m)

Walkhg Speed (n/s)
Pq@nt Blockage

Rigt{ tum frar3 (veh)

Median type

iiledia sbf,age v€h)

Upsfeam signal (m)

pX, &toqt unblock€d

vC, mfficting volume

vC1, daqe 1 Mf vol

vC2, stag€ 2 onf vol

vcu, mbbcl€d vd
tC, single (s)

tC,2 sbge (s)

lF (s)

p0qu@fte%
cM €pacity {veh/h)

Volume Toial

Vdum€ L€fr

Volure Righl

cSH

Volume to Capacity

AtoueL€flgfI95$ (fr)
CmbdDelay (s)

Lam LOS

Appoach Delay (s)

Appmdr LoS

lnteseclion Capacity Utilizalion

Amlysis Poriod (min)

914

14

0,95

3,5 4.0 3.3 3.5 4.0 3.3 2.2

64 98 97 86 98 96 99

66 10s 510 151 95 409 7U

2
2
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0%
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2
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1
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00/"
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1
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12 12
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FF
0o/o

o95
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I

Nme
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6.9
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4.1
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u41W 15f2 &7
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'1104 16/.2
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AM Peak Hour
Afts Developmen: (2025) - Building 1-3

2: Alexis Park Drive & 36 Avenue
AM Peak Hour

Afts Develo0ment (2025) - BuildirE 1-3

1: Alexis Park Drive & 35 Avenue

ffit2512022

Lane

\alr\IJ ( \ I t \t

Traffc Volum (whih)

Future Volure (Veh/h)

Sbn Confol
G€de
P€k Hdr Fadfr
Hourly ffow rate (vph)

P€dasfbns
Lane Wdth (m)

Walhng SP€d (rn/s)

Percent Blockage

Right$m farc (veh)

Nledian type

Mediil sto€ge veh)

'Upstcam signal (m)

pX, ddotr $blocked

vC, mniicting volume

vC1, sbge l onf wl
vC2, sbge 2 conf vol

Ycu, unblocked vol

tC, single (s)

a,2s@e (s)

tF (s)

p0queGfrF %

clv capacity (veh/h)

Volume

) +\ ( <-

936 1246 280 1005 12& 358 530

42w
42504

Frs
0"/o

0.95 0.95 0,95

42531
10

J,O

12
1

None

668

Fffi
0%

0.95

703

10

3.6

1.2

1

None

32
shp

0%

0.95 0.95

10

J,0

1.2

1

I 1t 480 8

8 '11 486 I
F6

0Yo

0.95 0,95 0.95 095

8125128
t0
36
1.2

1

Nme

30 5 635

30 5 635

Fr€e

ook

0.95 0.95 0,$5

32 5 668

10

J,O

1.2

1

None

25}u?s0
25022200

SbP $oP
o% ook

0,95 0.95 0,95 0.95 0.95

26 .0 23 21 0

10 tu

3.6 36
1.2 12

11

717

't17

4.2

2.2

100

853

n

0

1700

0.21

0.0

0.0

179

2
0

853

0.00

0.'1

0.1

A
0.0

0
4

17@

0.14

o0
0.0

469

0
0

1700

0.28

0.0

0.0

0.0

J

2

314

0.02

03
16,6

c
16.6

c

TrafrcVoftlm€(Ydth)
Future Volume (Veh/h)

Sign Contd
Grade

P@kHtrFadd
Horly iw Ete (vph)

P€d€6tiils
Lare Wdth (m)

Walkhs Speod (t|ls)

Per€nt Blockage

RighttumfaE{rdl)
Median type

iledimtuagevdt)
upsteam signal (m)

pX, platoonunblock€d

vC, @nflicting volume

vol,siagel odvd
vC2, stage 2 @nf vol

vcu, unblocked lol
tC, single {s)
tC,2 sboe (s)

tF (s)

p0 queueftse %

cM €pacity (vehh)

Total

994 374

1ZA8 2W
6.5 6.9

3.5 4.0 3.3 35 40 33 22

it roo er 88 1oo e5 199

zoo 166 705 181 166 628 1004

'12{6 358 530

6.5 6.9 4.2
1005936

7.5

49

a
23

301

0.16

4.6

19.3

19.3
c

0
8

1700

0.16

0.0

0.0

268

12

0

870

0.01

03
0.6

A
0.3

339

5

0

1004

0.00

0.1

0.2

A
0.1

15
35.2Y0

15

21

318

0.17

4.7

18.6

c
18.6

686

686

4.2

m
876

994 g:14

6.8 6.9

3.5 3.3

99 1m
231 614

Vdure L3ft

Volume Right

cSH

Volume to Capacity

Ou&Lmgh95th(m)
Control Delay (s)

Lan€ LOS

Appr@d Delay (s)

Appmd LoS

0
I

1700

0.20

0.0

0.0

Volume L€ft

Volume Rrght

cSH

Volum to Capacity

Qs@ Lengfi 95h (m)

Conrol Delay (s)

tam LoS
Apprcach Delay (s)

AFEtrh LoS

Dday
lntersectim Capacity

Amlylrs Pdbd(tnin)

ICU Level of Seryie
Utilizalim

Avenge
lnte6eclion utilization

Amlysis Psiod (min)

ICU Level of Seflice 15
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PM Peak Hour
'1-3

24

24

0.95

3: Alexis Park Drive & 32 Avenue

) + \alr\IJ
1: Alexis Park Drive & 35 Avenue

) \(
Lane

TEtrc Volum€ (v€tdh)

Future Volume {Veiuh)

Sbn Cmtd
Grade

Peak HtrFador
H0dy ffw mte (vph)

Pedesfkms

Lare Wdth (m)

Walking Spe€d (tds)

Per€nt Blockage

Right tum f,arc (veh)

Nledian type

lvl€dian sbrage v€h)

Upsfeam signal (m)

pX plaloon u&bck€d

vC, cmflicting volume

vC1 , stage 1 conf vol

vC2, shge 2 @nf vol

vcu, unblocked vol

tC, single (s)

0, 2 sbse (s)

tF (s)

p0 quilefise %

c[I €pacity (vehft)

Total

Vdum Lefr

Volure Right

cSH

Volume to Capacity

QBue Lelqh 95$(m)

Conbol Delay (s)

Lam LOS

Appmach Delay (s)

Appmdt LoS

Av€ragg

lntdsectm Capacity Utilizatim

Am$is Pedod (min)

\\It\'It

Nse

ICU Level of Swice

Affs DevelopmentAM Peak Hour
{2025) - Building 1-3Affs Development

<F-

+\(
841

F?e
0%

q.95

885

t0
J,O

12
1

Nore

25 24 552 /3 35

25 24 552 23 35

Fr€o

0%

0.s 0.95 0.95 0.95 0.95

26 25 581 24 37

10

J.O

1.2

1

14015160
1401s160

$09 srbp

0% 0o/"

0.$ 0,95 0,95 0.95 0.95

150t6170
to 1o

3.6 36

i2 12

11

615

615

4.1

2.2

96

953

7 10 452 71

7 10 452 71

FGe
0%

0.95 0,$5 035 095

7 11 476 75

10

3.6

1.2

1

None

225598
225596

$op Fe
ook 0%

0.95 0.95 0.95 0.95

225627
to 1o

36 36

12 1.2

11
Nore

202158
202158

sbp
0%

0.95 0.95 0.95 0 95

212168
10

36
1.2

1

644

644

4.2

99

909

1517?5
16260
10t 24:l 732

0.19 0.17 0.03

5.4 4.9 0.8

31,9 22.6 1.2

DCA
31.9 22.6 0.6

DC

249 313

11 0

075
909 1700

0.01 0.18

0,3 0.0

0.5 0.0

A
0.2

39 12 639

21 85
1627

203 214 978

0.19 0.06 0.01

5.5 1A 0.',1

26.9 22.8 0.1

DCA
26.9 n.8 0.1

DC

TrdcVolum
Future Volume

Siign Cmrd

@t')
(Veh/h)

Grade

Peak Hd( Facbr

Houdy iow rate (vph)

P€d6tims
Lane Wdth (m)

Walking SP€ed (ds)
Permt Blockage

Ri$ttum flare (veh)

[ledian type

Median srage veh)

Upstream signal (m)

pX datm0 mblmked
vC, @nflicting volume

vC1, sbg€ 1 onlrcl
vC2, staqe 2 @nf vol

vcu, unbbcksd vol

tC, single (s)

tC,2 s{age (s)

tF {s)
p0 qHefr€ %

cM €pacity {vett/h)

1358 1646 475 1196 1647 322 920

1358 1646 475 1196 1ol7 3n 920

;a 6.5 o.e 75 65 69 41

1 1 99 1200 296 938 1234 650 561

11S 1200 296 938 12 650 561

l.s 6.5 6.9 15 65 69 42

3.5 4.0 3.3 3.5 40 33 22

t 99 gg 98 99 1oo 99

rii 174 689 203 170 405 978

3.5 4.0 3.3 3.5 40 33 22

,A 100 97 87 ',lm 96 97

gi so szl 126 90 662 732

468

0
25

1m0
0.28

00
0.0

314

0
24

1700

0.18

0.0
0.0

43

0

953

0.M
10
1.'1

A
0.6

Volume Total

Vdume Leff

Volume Right

csH
Volume to Capacity

QHeLdg8r95th(m)
Conkol Delay (s)

Lane LoS
Approach Delay (s)

Appmd|LOS

Dday
Intesection Capacity

ArElysis Psiod (min)

48.6% ICU Level ofseryi@

B
1.7

58.1v0

15
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PM Peak Hour
Devdmrent {2025) - Building 1 -3Aftq3: Alexis Park Drive & 32 Avenue

0,3/2512022

Lane

Traffic Vdume (veluh)

Future Volume (Veh/h)

SignCood
GEde

P@k Hour Faclor

Houdy ffow Ete (vph)

Ped6tians
Lane Wdlh (m)

\tt/blkirs Spe€d (f,t/6)

Psent Blockage

R€ht tum ffde (veh)

lMedian type

M€dian shrag€ vdt)
Upsfeam sigml(m)
pX, plabon unttlock€d

vC. cmflicling volume

YC1 , shge 1 corf 6l
vC2, stage 2 @nf vol

vcu, unblocked vd
tc, single G)
tC,2 shge (s)

lF (s)

p0 qu€uefr€e %

cM €pacity (vetth)

Total

Volumk&
Volure Right

cSH

Volume to Capacity

ApwLen$t95h(m)
Contol Delay (s)

LaB 109
Apprcach Delay {s)
Appmadl Los

lnteseclion Capacity Utilization

A'aly{is Poriod (min)

PM Peak Hour
1-32: Alexis Park Drive & 36 Avenue

\1lt\IJ
1'l
'11

Aftq Developmen:

1509 1501 468 1061 1564 628 906

( \ I t \'t

0.€6

138

131

131

t.fr
720

F€a
0Yo

095
758

10

3.6

1.2

I

None

12 I 5'/12 11

12 8 572 11

F!6o

0%

0.95 0.95 0.95 0.95

13 I 602 12

10

36
12

1

Nme

.F
'19 2
1o)

sbp
0"1

0s5 03s
202

10

36
12

1

21212
21212

shp
0%

0.95 0.95 095
22213

10

J.O

12
1

624

@1
4.1

2.2

945

0.96

12

883

883

F@
0o/o

0.95

10

3.6

1

None

t
2

0,95
2

825a24
825824

Slop Ftr
gon 0%

0.95 0.95 0.95 0.95

826134
10 10

3.6 3.6

1.2 1.2

11

None

80020
20400

2y 1700 1700 943 '1700

0.M 0.24 0j2 0 00 0.36

1,1 0.0 0,0 0.'l 0.0

21j 0.0 0.0 0 1 0.0

CA
21.1 0.0 0.0

c

Lane

TEffc Vdure (€tuh)

Future Volume (VeWh)

Sign Confd
Grade

Psk Hoff Fads
Hourly iN rate (vph)

P€d6tiils
LaneWidth (m)

Wdking SPed (ds)
Percent Blmkage

Righttum ffare (veh)

Median type

Medim storage wh)
Upst€am signal (m)

pX platod unuGked

vC, @niiciing volume

vCl, sbge 1 onl vol

vC2. shge 2 @nf vol

vcu, unblo€l€d wl
tC, single (s)

tC, 2 sta06 (s)

tF (s)

p0 quilsfis %

clv Fpacity (veh/h)

627328

328
6.9

1 104

'1104

6.8

1W 628

6.5 6.9
't501 4i8
6.5 6.9

3.5 4.0 3.3 3.5 40 33 22

7t 9s 98 88 98 97 90

76 116 533 164 106 419 740

1509

7.5

1061

7.5

906

4.1

50.0% lCl.J Level of Seryice

Volume

Vdure Lefl

Volume Right

cSH

Volume to Capacity

Quae Lengb 95h (m)

Control Delay (s)

Lane LOS

Approach Delay (s)

Appmdl tOS

Averag€ D€laY

lnteFstion Capacity Utilizatim

Amlylis Period (min)

6n
4.1

38.6% ICU Level ofseryie

2.2

100

943

J.l c.J

90 100
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391 517

120
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945 17@

0.01 0.30

0.3 0.0

0,4 0.0

A
0.2

37 35 622

nm8
13 ',13 12

't11 2A 740

0.33 0.17 0.01

10.5 4.9 0.3

52.7 26A 0,3

FDA
52.7 26.4 0.3

FD
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t5
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AM Peak Hour
Aftq Develo0ment (2035) - Building 1 -3

2: Alexis Park Drive & 36 Avenue
03t25/2022

AM Peak Hour
Mer Develocment (2035) - Building 1 -3

1: Alexis Park Drive & 35 Avenue

( \ I r \l\alt\It) + \( <F

327?352551
3272952551

Sbp Fr€e F@
0"/" 070 lok

0.95 095 0.95 0.95 0.95 0,95

3276752580
'10 10 10

3.6 3.6 3.6

1,2 1.2 12
111

None None

182

7A2

4.2

100

806

406

46
6.9

195 387

20
00

806 1700

0.00 0.23

0.1 0.0

0.1 0.0

0.0

TtsfrcVolume (vdl/h)

Future Vdum {Veh/h)
Si$Cmbd
GEde

Pek Hilr Febr
HoudyflN rate {vph)
P€d€€frians

lane Vvidth {m)

Wblkingspe€d (f,Vs)

Psent Blockage

Righttum nare (veh)

l,,ledian type

Mediil sbrage vd|)
upsteam signal (m)

pX, dalmn mblock€d

vC, @niicling volume

vC1,sbg€1conf wl
vC2, stage 2 @nf vol

vCu, unblock6d vd
C, single (s)

6, 2 sbge (s)

tF (s)

p0$ffiftoe%
cM €pacity (veh/h)

Volure Total

Vdum l-d
Volumo Right

csll
Volure lo Capacity

Orre$!€ng$ 95fi (m)

Cmfd Delay (s)

tareLOS
Apprcach Delay (s)

A0poedl LOS

Av€Gags Ddry
lnterectim Capacity Utilization

Andyds Period (min)

33.2% ICU Levdofseryie

n0242003066958115329
27 o 24 20 0 30 6 695 I 11 532 9

$op Siop Fe F€e
\Yo OYo 0o/" 0lo

0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.$5 0,95 0.95 0.95

28 0 25 21 0 32 6 732 8 12 560 9

10 !0 10 10

3.6 3.6 3.6 3.6

1.2 12 1.2 1.2

1111

Nore Nme

75!
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4.2

tt
d

829

0
5

17!0
0.15

0.0

0.0

5 5'11

30
20

n0 1700

0.02 0.30

0.4 00
18.1 0.0

c
18.1 0.0

c

374 292 289

0120
809

1700 829 1700

0.22 0.01 0.17

0.0 0.4 0.0

0.0 0.5 0.0

A
0.3

h6
320

280 962

0.19 0.01

5,5 0.2

20.9 0.2

CA
20,9 0.1

c

1084

1084

Lane

Tcffc Volum (wh/h)

Future Volume (Veh/h)

Sign Cond
Gmde

P6kHMFadd
Houdy iw €te (vph)

Pedestiffi
Lane Wdth (m)

wslking Speed (ds)
Per@nt Blockage

Riqht tun flm (veh)

Median type

Mediil sbGge veh)

Upstream signal (m)

pX, dalul unblrcked

vC, @niicling volume

vC 1, shge 1 6nf rcl
vC2, shge 2 mnf vol

vcu, unblocked rcl
tC, single (s)

6,2 stage (s)

tF (s)

p0qsmt€0,6
c[4 capacity {veh/h)

Volume Tobl
Vdme Lefr

Volume Right

cSH

Volume to Capacity

Ourc Lenghgsth (m)

Cotrol Delay (s)

Lae LOS

Apprcdr Delay (s)

Approadt Los

lnteBection Capacity Ulilization

Analysis Psiod (min)

'1018 1360 3M 1097 1361 390 s79

6.8
1360 304 1097 1361 390 579

6.5 6.9 7.5 6.s 6.9 4.2
1018

7.5
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0.20

5.8
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c
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c

3.5 3.3

99 1@
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lcl.J Level of SeNie37.60k
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1: Alexis Park Drive & 35 Avenue
0312512022

., -+ \( \attlIJ
3: Alexis Park Drive & 32 Avenue

) +

Lane

Trdc Vdure (vehll)
Future Volure (Vetth)

Sbn Confd
Grade

Pek lldr Fador
Hourly iow Ete (vph)

Pedestians

Lane Widh (m)

Walkim Sped (ds)
Pqcsl Bl@kage

Right tum fare (vsh)

lledian type

lrediil sffage veh)

Upstream signal {m)
pX, platm lnblocked
!C, mnflicting volume

vC1, sEge I 6nf vol

vC2, stage 2 onf vol

vcu, unbbc*ed wl
tC, single {s)
tC, 2 st6qe (s)

IF G)
p0 queue fre %

cM capacity (vetth)

Volume Tolal

Vdume Len

Volume Righl

csH
Volume to Capacity

Quile Lsg6 95lh {m)
Control Delay {s)
Lan6 LOS

Apprmch Delay (s)

Appmth LOS

lnleEeclion Utilialion
Analysb Pdiod

1310 1311 320 1026 1348 711 611

AM Peak Hour
Atts Deveooment{2035) - Buildinq 1-3

TEfrcVotum(Ydl/h)
Future Volure (Velth)

SignCmtd
Grade

Pak HflrFa6td
Hfldy fow €te (vph)

P€destiffi
Lane Wdth (m)

Walking $pe€d (ds)
Per@nt Elockage

Rightt|rneffi 0€h)
[,ledian type

Median sbrag€ vdl)
Upsfeam signal (m)

pX, ptabon utlock€d
vC, @nnicting volume

vcl, shge l @nf rcl
vC2, stage 2 @nf vol

vou, udlocked vd
lC, single (s)

tC, 2 stage (s)

tF (s)

p0Wffif€%
cM €pacity (veh/tr)

Volure Tolal

Vobme Lei
Volume Right

6H
Volume to Capacity

OlreLengh95h(m)
Confol Delay (s)

Lare LOS

Apprcach Delay (s)

Appffidl LoS

Awgp Deby
lntersection Capacity Utilizalion

Amtysb Porbd (min)

1474 1790 518 1298 1792 350 1006

PM Peak Hour
Affs Development {2035) - Buildiru 1 -3
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0% 00k
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\(

lCLJ Level of Seruie
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42 13 701 272 342
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2: Alexis Park Drive & 36 Avenue PM Peak Hour
Affer DeveloDment i2035: - Building 1-3

3: Alexis Park Drive & 32 Avenue
03125t2022

) + \
Lane

(Yelth)

(VetVh)

PM Peak Hour
Afler Developmnt (2035) - Building 1-3

0$

IiF\AIt\IJ( \ I r \t
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Attachment 4

9.14

9.14.1

RH3 :

Purpose

High-Rise APartment Residential

Thepurposeistoprovideazoneforhighdensityapartmentsonurbanservices.

9.14.2 Primary 'Uses

' apartment housing
r care centres, major
r grouP home, major
. ieniors assisted housing
. seniors housing
. seniors suPPortive housing
. stacked row housing

9.14.3 Secondary Uses

' health services

' home based businesses' mlnor

' hotel/motel accommodation within a multiple residential unit

r p€lsoll?l services
.realestatesalescentres(inapartmentandstackedrowhousingonly)

' retail, convenience
. seniors residential care

g.14.4 Subdivision Regulations

. Minimum lot width is 30'0m'

. Minimum lot area is 1700m2, or 10,000m2 if not serviced by a community sewer

sYstem'

9.14.5 DeveloPment Regulations

.WithahousingagreementpursuanttoSection4.g,themaximumdensityshallbelT0.0
units per-grosJ nJctare (69 units/gross acie)'. . '. where parking spaces ,r" pioJiolJ completely beneath habitable space of a primary

building or beneath useante'common amenity areas, providing that in all cases the

parking spaces are screened f;;;G*, the m-aximum density shall be 195'0 units per

gross hectare (79 units/gro." ""[;. 
Wheie all the required parklng is not accommodated

comptetety beneath tne nauiLliJ ;;; oi a primary building or useable common

amenity areas, the additional i"."it' p"i*ittet inatl Ue Oetermined through multiplying

the additional 35.0 units p", J,l'=-'n""tare (14 units/gross acre) by.the percentage of

parking proposed to oe provYi;d b;;;;il irabitable-space of a primary buildins or

useable common amenitY areas'

' Service anJ retait uses aie.restricted to the first storey'

. Maximum site coverag" ,* il;/"-uno ioletn". with all buildings, driveways, parking

ur"r" 
"no 

i*p"it"""urE surfaces shall not exceed 90%'

. Maximum height is the tessei;i55.0r or 16.0 storeys, except it is 4'5m for secondary

buildings and secondary structures'

: Mlliillil L::t#|j'jf.8il,'"*""0t it is 6.0m from a frankins street' rhe minimum side

yarO is O'Om toi tee simple stacked row housing'

.Minimumrearyardisg.Om,"*""ptitisl.0mforsecondarybuildings'
, Maximum density is 160.0 uniiri"r gross hectare (65 units/gross acre)'

RH3'1or2
CITY OF VERNON

RH3

SEcrloN 9.14 : HIGH'RIsE ApnRtueur RESIDENTIAL

zoNlNG BYLAW NO 50oo (2003)



9.14.6 Other Regulations

. lndividual convenience retail services and personal services are limited to a maximum

floor area of 300m2 and only permitted when developed as an integral component of a

primary building. These uses are not permitted above the ground storey.
. Indoor particiiant recreation services are only permitted when developed as an

integral component of a primary building'
. For multi-unit residential housing, one office may be operated for the sole purpose of the

management and operation of the multi-unit residential development. (Bvtaw 5440)

. A minimrr "i"" of 5.0m2 of private open space shall be provided per bachelor

dwelting, congregate housing'bedroom or group home bedroom, 10'0m2 of private

open space siatlie provided per 1 bedroom.dwelling, and 15.0m2 of private open

spaceshallbeprovidedperdwe|lingwithmorethanlbedroom.
. No continuous building frontage shall exceed 40.0m for a 3 to 4.5 storey building' or

65.0m for a two store-y buildi-ng. lf the frontage is interrupted by an open courtyard

equivalent in Jeptn and width to the building height, the maximum continuous 3 storey

building irontage may be 80.0m provided that no building section exceeds 40.0m.

. For seniors ""ii"t"d 
housing, seniors housing and seniors residential care and

seniors supportive housing, 
-J 

safe drop-off area for patrons shall be provided on the

site.
. ln addition to the regulations listed above, other regulations may apply. These include the

gener:al a"u"topm"ent regulations of Section 4 (secondary development, yards,

projections into yards, lighting, agricultural setbacks, etc.); the specific use regulations of

Section 5; the tinds"afing lndfencing provisions of Section 6; and, the parking and

loading regulations of Section 7 ' (Bylaw 5339)
. As pei SJction 4.10.2 - All buildings and structures, excluding perimeter fencing

(garden wals anU fences) on lotslbutting City Roads as identified on Schedule "8"

shall not be sited closer to the city Road than the setback as per the appropriate zone

measured from the offset Rights of way as illustrated on schedule "B".

(BYIaw 5440)

SECTION 9.14 : HIGH-RISE APARTMENT RESIDENTIAL
zoNtNG BYLAW NO 5000 (2003)

RH3-2or2
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Attachment 5

4.15 Development Govenants

4.15.1At the time of rezoning, prior to bylaw adoption, City Council may at its
discretion require the property owner to register a covenant on the title of
the property limiting the permitted uses and/or densities within the
approved land use zones, so as to reflect the specific approved
development plan.

4.16 Hillside Development Areas

4.16.1Vernon's Offieial Community Plan (OCP) establishes Development Permit
Areas (DPAs) for all areas within the City of Vernon. Vernon's Hillside
Guidelines and Regulations Policy defines hillsides and provides Goals
and Objectives for development of lands on hillsides and slopes under
3Ao/o. No construction of a building, structure or swimming pool is

permitted on slopes 30% or greater.

4162No subdivision of land creating lots is permitted where less than 100m2 of
contiguous buildable area which meets all bylaw regulations herein for
each lot is provided, with the exception of boundary lot adjustments.
(Bylaw 5433)

SECTION 4 : DCVEIOPMENT REGULATIONS DEvELoP-9or9
zoNtNG BYLAW NO. 5000 (2003) CITY OF VERNON



PARKING
7.0 Parking & Loading

7.1 On-site Vehicle Parking

7.i.1 On-site parking requirements established prior to the adoption of this Bylaw

shall deem to be the applicable parking requirements for existing
development established prior to the City of Vernon Zoning Bylaw #5000.

Where any new development is proposed, change of use of existing

development, or enlargement of existing development after the adoption of
this Bylaw, on-site vehicle parking (including accessible parking spaces and

visitoi parking) shall be provided by the property owner in accordance with

Table 7.1 of this Bylaw. @ytaw 5744)

Number of Spaces

7.1.2 The minimurn number of on-site vehicle parking spaces required for each

use is specified in the Parking Schedule (Table 7.1) except where additional
parking is required by the Ministry of Transpoftation and lnfrastrucfure if the

site has direct access to a provincial highway. Where the total number of
parking spaces on a property exceeds 15 parking spaces, the maximum
numbei of parking spaces for each use class may be up to 125o/a of the

minimum number of required parking spaces.

7.1.3

7.1.4

7.1.5

7.1.6

Where calculation of the total number of parking spaces yields a fractional
number over decimal .5, the required number of spaces shall be the next

highest whole number.

Where more than one calculation of parking space requirements is specified
for a land use, the greater requirement shall be applied'

Where the Parking Schedule does not clearly define requirements for a
particular development, the single use class or combination of use classes
most representative of the proposed development shall be used to determine

the parking requirements.

Where a development consists of a mix of use classes, the total on-site
parking requirement shall be the sum of the on-site parking requirements for
each u1e dass, unless supported by a shared parking study endorsed by the

authority having jurisdiction (City of Vernon or Ministry of Transportation and
lnfrastructure).

7.1.7 Accessible parking sPaces:
. For all classes, shall be designated at a rate of 2o/o of all required parking

spaces, rounded upward to the nearest whole number, when on-site
parking areas require 11 or more total parking spaces, except that

assem-bly occupancy uses shall be designated at a rate of one for each

SEciloN 7 : PARKINe & Lolottlc
zoNtNG BYLAW NO 5000 (2003)

PARKTNG-lof31
CITY OF VERNON



Attachment 6

Type of Development or Use: Required Parking spaces:

Apartment Hotels 1.0 per sleeping unit

All uses listed in the RSTI and RST2
Apartment Houaing
Row Housing
Stacked Row Housing
Four-plex

1.0 per rosidentlal unit
1.0 per bachelor dwelling unit
1.25 per 1 -bedroom dwelllng unit
1.5 por 2-bodroom dwelllng unit
2.0 per 3-or-more bedroom dwelllng
unit

Three-plex
Cottages
ln addition to the above total required spaces for a development, 1 parking space
shall be designated visitor parking for every 7 dwelling units

Bed & Breakfast Homes 1 per sleeping unit, plus 2 spaces
required for the conesponding primary
dwelling unit

Boarding Rooms 1 per 2 sleeping rooms, plus 2 spaces
required for the corresponding primary
dwelling unit

Employee Housing, Dormitory
0.5 stalls per sleeping unit

In addition to the above total required spaces for a development, 1 additional
parking space shall be provided and designated visitor parking for every 7 sleeping
units

Employee Housing, Self-Gontained Dwelling
1.0staff per bachelor dwelling unit
1.25 stalls per 1 bedroom dwelling unit
1.5 stalls per 2 bedroom dwelling unit
2.0 stalls per 3-or-more bedroom
dwelling unit.

ln addition to the above total required spaces for a development, 1 additional
parking space shall be provided and designated visitor parking for every 7 dwelling
units.

Secrror 7 : Penxlrue & Lolorttc
zoNtNG BYLAW NO. s000 (2003)

PARKTNG - 1{ of 31
CITY OF VERNON



Marine Equipment Rentals 1 per 1900m2 GFA

Type of Development or Use: Required Bicycle Parking spaces:

Apartment Houelng Claes h 0.5 perdwelling unft
Row Housing Oass ll: 0"25 per dwelllng unit ww68ss)
Stacked Row Housing
Employee Housing, Dormitory
Employee Housing, Self-Gontained Dwelling

Rooming Houses or Boarding Rooms
(5 or more bedrooms)

Class l: 0.1 per bedroom

rll

Group Homes, Major
(5 or more bedrooms)

Class l: 0.1 per bedroom

Gongregate Housing, Minor
Congregate Housing, Maior

Minimum 1

Class l: 0.1 per bedroom

Mobile Home Parks Cfass l: 0.5 per mobile home pybwssre)

For a change of commercial uses in existing buildings with a zero setback, these
requirements may be waived if there is no physical opportunity to provide bicycle
parking.

Amusement Arcades, Major and Minor Class l: 0.2 per 100m2 GFA or one per
10 employees, maximum 20
Class ll: 1.0 per 100m2 GFA

Auctioneeri ng Establishments

SECTION 7 : PARKING & LOADING

Class l: 0.2 per 100m2 GFA or one per
10 employees, maximum 20
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Tetra Tech canada lnc. (Tetra Tech) have been retained by Josan Ventures lnc' (The client) to provide

geotechnical services for their anticipated upcoming development spread across three lots identified as 3281' 3351

and 3401 Alexis Park Drive in Vernon, BC'

Based on the information provided by the client, we understand that the proposed development will be comprised

of a 3-phase developmeniat the property. Phase 1 may include a 11-storey high-rise building, with a footprint of

approximately 981 m2 in size, and a 3-level podium comprised of above ground parkade/retail amenities' Phase 2

and 3 are anticipated to be similar high-rise structures but were not included in the current scope of work, as per

our proposal entiled "Geotechnica/ Assessme nt Proposal for 3281, 3351 and 3401 Alexis Park Drive" dated July

27,2021.

pursuanly, Tetra Tech was requested to undertake geotechnical assessment for the Phase 1 development at 3401

Alexis park Drive (herein referred to as "The property") and provide foundation design recommendations, with

application to the upcoming Phase 2 and 3 works. The client also provided a previous site lnspection and

Recommendations Report for the property, undertaken by Dwayne Tannant' P'Eng' dated October 15' 2015

(Tannant, 2015), that outlines the background and recommendations for the planned rock excavations at the

property. lnformation presented in Tannant, 2015 has been used in conjunction with the outcomes of our subsurface

exploration to evaluate and analyze foundation options for the intended design'

This report presents the findings of our geotechnical assessment, outlines the outcomes of our analyses, and

provides the necessary recomm.-endations for the proposed design for the Phase 1 Development'

The subsurface exploration of the property was conducted on August 12th and 25th,2021 in a two-stage assessment

employing testpitting and drilling to profile the existing ground conditions. The testpitting portion of the exploration

was undertaken using a Hitachi 22s excavator proviolJ by Big M Excavating Ltd. from Vernon, BC and the drilling

stage was carried out using a truck mounted oritt rig operated by on the Mark Ltd' from Kelowna' BC' A Tetra Tech

field representative supervised both programs, directed the investigation depths, undertook in-situ field testing, and

collected samples for laboratory testing. The exploration program included the following:

1.0 INTRODUCTION AND BACKGROUND

2.0 SUBSURFACE EXPLORATION
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. Excavating nine testpits to profile the shallow bedrock stratigraphy and obtain disturbed soil and rock samples.

. Drilling one Solid Stem Auger borehole complemented with Overburden Drilling Excentric (ODEX)Air Rotary

to veri-fy bedrock depth and evaluate rock consistency in areas where shallow bedrock was not encountered.

. Completing in-situ field testing using Scala Dynamic Cone Penetration (SDCP) testing to assess strength

consistency of the overlying surficial layers.

lnitial exploration program included a total of nine testpits completed within the property to depths ranging from

0.7 m to 5.3 m. Testpit locations were selected based on bedrock outcrops and anticipated shallow bedrock

stratigraphy. However, some of the testpits at the low-lying areas in the property did not encounter bedrock within

the maximum target depth of 5.0 m. As such, a subsequent exploration program was undertaken using solid stem

drilling complemented with ODEX air rotary to confirm the deeper bedrock stratigraphy.

Approximate testhole locations are shown on Figure 1 and completion details provided below in Table 2-1. Testhole

stratigraphy and inferred subsurface characteristics are presented in testhole logs attached in Appendix A.

Table 2-1: Testhole Completion Details

BH21-01 337233 5570846 390.0

TP21-01 397241 5570852 390'0

TP21-02 337259 5570801 399'0

Tp21-0g gg727g ss11g1g 400.0

TP21-04 337248 5570775 396'0

rP21-05 937221 5570827 392'0

TP21-06 g3722g 5570837 391'0

TP21-O7 3g7238 5s70839 391'0

rP21-08 337228 5570801 394'0

TP21-09 937235 5570729 392'0

1 : Coordinates are in UTM Zone 11 and obtained from city of Vernon map viewer.

2: Elevations are in Metres Above Sea Level (masl) and estimated from City of Vernon 1 m contours

9.0

5.3

0.7

1.6

0.8

5.3

5.3

4.9

4.2

0.7

Borehole

Test Pit

Test Pit

Test Pit

Test Pit

Test Pit

Test Pit

Test Pit

Test Pit

Test Pit

UTM Eastingl
(m)

UTM Northingl
(m)

Surface
Elevation2

Testhole Depth
(m)

Testhole
DescriptionTesthole lD

3.0 LABORATORY TESTING

Disturbed soil samples collected during subsurface exploration were sent to our laboratory for classification testing

and soil characterization that included Atterberg limits, moisture contents, and sieve gradation analysis. Laboratory

test results are indicated on the borehole logs with detailed laboratory test results, provided in Appendix B. A

summary of the laboratory test results is presented in Table 3-1.

2
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Table 3-'l: Summary of Laboratory Results

BH21-01

TP21-O1

TP21-02

TP21-03

TP21-05

TP21-08

TP21-09

4.8-5.1

0.6-0.9

1.3-1.5

2.8-3.0

3.6-3.8

4.5-4.6

5.0-5.3

0.7-0.8

1.0-1.2

2.9-3.1

3.8-3.9

4.2-4.3

0.7-0.8

GM

GP

ct-cH

CH

CH

CH

GP.GM

Bedrock

GP-GM

cl

GP

Bedrock

Bedrock

14.6

7.3

33.0

50.5

59.4

45.7

8.4

4.8

26.0

2.6

31

54

32

30

307
16

35

51 28

72 29

21

23

28

29

16

49

36

78

23

6

43

2546

7.15

1.01

1.75

Moisture
Content

(%\

Point
Load
lndex,

ls(s0)

(MPa)

USCS
Gravel

Claysitt

Grain Size Analysis

Fines
Sand

Atterberg Limits

Borehole
ID

Depth
(m) Plastic

Limit
Liquid
Limit

Plasticity
lndex

4.0 SITE CONDITIONS

4.1 Site Description

The property is situated along Alexis Park Drive to the west and bounded to the east by a steep hillside outcrop.

The property has a low-lying bench at the northwest corner with access from Alexis Park Drive. From the lower

bench, the topography rises steeply in a southeasterly slope with multiple bedrock outcrops. Along the eastern and

southwestern property lines, the topography changes to near vertical bedrock faces.

4.2 lnterpreted Soil Stratigraphy

The Surficial Geology Map of Vernon, map 13924 (R.J. Fulton, 1963-65) and the Geological Map of Okanagan

watershed (okulitch, A.v., 2013) shows that the underlying geology at the site is comprised of Lacustrine deposits

comprised of silt, clay and gravel overlying the Marron bedrock formations comprised of undivided units of Andesite'

Breccia and Dacite flows.

The soil conditions encountered during the geotechnical subsurface exploration are consistent with the geology

discussed above. The soil profile at site generally consists of:

. Gravel, silt and clay deposits from surface to depths ranging from approximately 0.6 to 8.4 m. These deposits

are highly undifferentiated and are found at the property as Gravel and Silt units or high plastic Silty Clay

3
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deposits. These deposits were found to have a strength consistency of compact to dense and stiff to very stiff,

respectively. Underlain bY:

. Bedrock formations found as bedrock outcrops across the northwestern, western and southern parts of the

property, with shallow bedrock encountered along the middle of the property at depths ranging from

approximately 0.7 m to 2.5 m. Along the northeastern boundary, bedrock stratigraphy was encountered at

deeper depths in the range of approximately 5.0 m to 10.0 m. The bedrock formations were noted to vary from

weak to medium strong, based on excavator's effort and significant difficulty excavating through it.

Approximate areas of bedrock outcrops, shallow bedrock (less than 2.5 m depth) and deep bedrock zones (greater

than 2.5 m depth) are presented in Figure 1.

4.3 Groundwater

Groundwater was encountered in some of the testpits at the northeastern lower bench with the depth of groundwater

ranging between 3.6 m and 5.0 m below current ground level. The occurrence of groundwater was most often

observed at the interface of impermeable clay layers and the underlying low permeable gravel and silt layers. A

groundwater monitoring well was installed at the borehole location in the lower terrace.

5.1 Seismic Hazard

Seismic hazard values corresponding to the respective design return period event for reference ground conditions

at the site were obtained from the Earthquakes Canada online hazard calculator maintained by Natural Resources

Canada (NR6AN, 2021). These values are developed for the 2015 National Building Code of Canada (NBCC) for

a reference site classification "Class C" at a probability of exceedance in 50 years and will need to be adjusted to

site-specific conditions. The earthquake ground motions at the subject site are summarized below in Table 5-1 :

Table 5-1: 5% Damped Spectral Acceleration Values for Reference Site Class C Gonditions

(NRCAN,2021)

475 0.025 0.037

975 0.041 0.061

2,475 0.072 0.108

Sa = spectral acceleration; g = 9.81 m/s2

0.017

0.039

0.055

0.081

0.003

0.010

0.015

0.026

100 0.008 0.011 0.019

0.051

0.080

0.'t33

0.023

0.051

0.073

0.109

0.011

0.025

0.037

0.056

0.007

0.023

0.036

0.061

5.2 Seismic Site Glassification

As perthe British columbia Building code (BCBC,2018), the seismic site classification can be determined using

the ,,Average Standard penetration Resistance" (Noo) in the top 30 m of soils. Based on the results of subsurface

exploration, the measured average Noo value is estimated to be greater than 50 blows per 300 mm' Based on this

4
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analysis, site conditions are expected to represent characteristics of "Very Dense Soil and Soft Rock" (Site Class
C)conditions.

Based on our understanding of the soil conditions on-site, Tetra Tech considers that from a geotechnical
perspective, the proposed development is feasible, given that our recommendations presented in this report are
followed as indicated and Tetra Tech is fully involved during construction to provide field reviews to confirm that
work is carried out in general accordance with the intent of our recommendations.

The recommendations below are preliminary in nature and provided without an initial design in place. Once the
detailed design has occurred, the following sections should be reviewed and revised by the geotechnical engineer.

6.1 Site Preparation

Within the footprint of all buildings and roadways it is recommended that all vegetation be cleared, and all topsoil
and organic mixed layers be stripped to expose bedrock. Despite removal of all overburden layers, blasting may be
required to profile the bedrock to the anticipated design. The requirements and extent of blasting is to be confirmed
and deemed competent on the site by Tetra Tech personnel during the site preparation.

6.2 Excavations and Rock Blasting Considerations

All work, conducted in and around excavations, should be carried out in accordance with requirements specified by
WorkSafe BC Occupational Health & Safety Regulations, Part20. Unsupported excavations greaterthan 1.2 m

depth should be reviewed by a professional engineer in accordance with WorkSafe BC. Alternatively, service line
trenches or excavations deeper than 1 .2 m must be shored. Temporary trenches for underground utilities excavated
within existing structural fill materials should be excavated at a slope no steeper than 1H:1V.

6.2.1 Soil Cuts

Given soil material properties observed, temporary dry soil cuts of up to 1.5 m in height may be at angles of up to
0.25H:1V. Long-term soil cut slopes should conform with the existing slopes of 2H:1V. Since groundwater was
encountered spatially during site investigation, if a cut slope displays seepage the cut slope should be no greater
than 3H:1V. lf cuts greater than 3H:1V are required on faces with seepage, site-specific measures may be required,
and site-specific slope stability analysis is recommended.

6.2.2 Rock Guts

Cut slope stability in bedrock will be highly dependent on-site specific rock mass characteristics (e.9., spacing and
orientation of rock discontinuities).

It is recommended that permanent and temporary rock cuts be evaluated on a case-by-case basis during
construction by a geotechnical engineer with expertise in rock mechanics. However, general recommendations for
permanent rock cut design include:

. Permanent rock cut slopes as steep as 0.4H.1V (70') are considered suitable for design.

lt
5
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Permanent rock cuts within 10 m of buildings should have their long-term stability assessed by a geotechnical

engineer.

Use of catch areas for potential rockfall may represent the most cost-effective solution to address long-term
stability of permanent rock cuts. Catch areas considered suitable for design purposes should have the following

minimum dimensions based on height of rock cut:

- Rock cuts less than 3 m in height; 1.5 m wide, 0.5 m deep catch area.

- Rock cuts between 3 m and 6 m;2 m wide, 0.9 m deep catch ditch.

- Rock cuts between 6 m and 10 m; 3.0 m wide, 1.2 m deep catch ditch.

- Rock cuts between 10 m and 15 m; 4.5 m wide, 1.8 m deep catch ditch.

Catch ditches below rock cuts should be sloped such that the deepest part of the ditch is next to the rock cut.

Alternative options, such as rock bolting, rockfall catch fence, shotcrete or rock mesh may be used instead of
catch areas if permanent infrastructure needs to be placed closer to permanent rock cuts because of site

constraints. These options can be evaluated once rock cuts are exposed and assessed.

General recommendations for temporary rock cut design include:

. Temporary rock cuts less than 2 m in height can be vertical provided they are reviewed by a qualified

geotechnical engineer before construction below them occurs.

. Temporary rock cuts between 2 m and 10 m in height can be as steep as 0.2H:1V provided they are reviewed

by a qualified geotechnical engineer before construction below them occurs.

. All temporary (< 6 months) rock cuts should have a minimum 0.75 m high concrete barrier (e.9., lock block)
placed at the base of the cut to protect infrastructure and workers during construction. The minimum offset of

the edge of the barrier from the base of the temporary rock cut should be as follows:

Rock cut height less than 3 m; 1 m offset.

Rock cut height between 3 to 10 m,2 m offset

lf site constraints require placement of buildings or construction workers closer to temporary cut faces, alternative

options for protection from rockfall, or stabilization of temporary rock cuts may include rock bolting, rock removal,

temporary mesh or catch fence placement.

6.3 Building Foundation

We have assumed that the proposed footings will consist of concrete strip footings with a minimum width of 1.8 m

and 0.9 m for spread footings. Tetra Tech recommends dowelling the foundations into the underlying bedrock.

However, given the varying bedrock profile and the changing topography at site, we anticipate that the foundation

may be comprised of the following two different categories:

. Shallow bedrock foundations.

Deep bedrock foundations

tl
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6.3.1 Shallow Bedrock Foundations
. Excavate all existing weathered rock in order to expose fresh bedrock underneath footing footprints. The extent

of excavation for bedrock exposure must be established and verified by a Geotechnical Engineer.

. Embed footings at approved bedrock elevations. Footings shall be embedded by dowelling a minimum of

600 mm into bedrock using corrosion protected dowel bars. Detailed design for layout, spacing and type of

dowel bars shall be carried out by a Structural Engineer.

provided the above preparation is undertaken, a factored ULS of 500 kPa with SLS of 300 kPa will be applicable.

Under these loads, the SLS settlement will be limited to 25 mm, with the differential settlement less than 1 in 500.

6.3.2 Deep Bedrock Foundations

Along the northeastern boundary of the anticipated building, deep foundation systems may be required to socket

into the underlying bedrock formations. Based on the current ground conditions and the anticipated design, it is our

opinion that the following foundation options will be suitable for the proposed structure:

. Socketed Drilled PiPe Piles.

a Socketed Drilled H-Piles

6.3.2.1 Socketed Drilled Pipe Piles

Based on the anticipated design, Tetra Tech has calculated and analysed axial resistances and lateral load

rbsponse for a range of typical pipe pile sizes.

The resu1ing estimated unfactored and factored Ultimate Limit State (ULS) capacities for socketed pipe piles are

presented in Table 6-1 below. The axial pile capacities below have been estimated for a pipe pile socketed into

bedrock with an assumed minimum Rock Quality Designation (ROD) of 80% using the method described Canadian

Foundation Engineering Manual (CFEM, 2006). For ULS design, the factored axial resistance of the pile shall be

used for structural design purposes. The ULS pile capacity can be calculated by multiplying the unfactored ULS by

an appropriate geotechnical resistance factor (GRF). Given the information available for the area, a GRF of 0.4

should be adopted for static loading. lf higher factored ULS capacities are required, a GRF of 0.6 may be adopted

provided a pile load test is undertaken for the proposed pile design.

Table 6-1: Estimated Axial Capacity of Socketed Pipe Piles

10.0 1.5 2.0 3.5 0.6 0.8

1 - Pile Length is assumed from bottom of pile cap.

2 - Geotechnical Reduction Factor (GRF) is based on guidelines presented in the Canadian Foundation Manual (CFEM 2006).

1.4

6.3.2.2 Socketed Drilled H-Piles

Based on the anticipated design, Tetra Tech has calculated and analysed axial resistances and lateral load

response for a range of typical pipe pile sizes.
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Pile Lengthl
(m)

Unfactored Ultimate Limit State (ULS) Capacity
(MN)

Factored ULS Capacity (MN) @
GRF2 of 0.4

0.45 m Dia0.4 m Dia 0.6 m Dia 0.35 m Dia 0.4 m Dia0.45 m Dia
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The resulting estimated unfactored and factored Ultimate Limit State (ULS) capacities for socketed H-piles are
presented in Table 6-2 below. For ULS design, the factored axial resistance of the pile shall be used for structural
design purposes.

Table 6-2: Estimated Axial Capacity of Socketed H-Piles

10.0 2.0 3.0 4.0 0.8 1.2

'l - Pile Length is assumed from bottom of pile cap.

2 - Geotechnical Reduction Factor (GRF) is based on guidelines presented in the Canadian Foundation Manual (CFEM 2006).

1.6

The horizontal loading is expected to impose lateral stresses on the piles. Given the lack of structural loadings at

this time, a lateral load response has not been undertaken. The estimated lateral spreading for the above options
will be carried out once a detailed design and structural loadings are available.

6.4 Foundation Drainage and Groundwater Management

Given the stiff nature of the underlying till material and bedrock encountered on the property, on-site re-infiltration
is not considered a viable option. For this reason, we recommend that stormwater planning include collection and

discharge of stormwater into any existing drainage system present at the site or in the neighbourhood.

This report and its contents are intended for the sole use of Josan Ventures lnc. and their agents. Tetra Tech
Canada lnc. (operating as Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the
analysis, or the recommendations contained or referenced in the report when the report is used or relied upon by

any Party other than Josan Ventures lnc., or for any Project other than the proposed development at the subject
site. Any such unauthorized use of this report is at the sole risk of the user. Use of this document is subject to the
Limitations on the Use of This Document attached in the Appendix C or Contractual Terms and Conditions executed
by both parties.

lU
8

Pile Lengthl
(m)

Unfactored Ultimate Limit State (ULS) Capacity
(MN)

Factored ULS Capacity (MN) @
GRF2 of 0.4

0.4 m Dia 0.6 m Dia 0.4 m Dia 0.6 m Dia0.45 m Dia 0.45 m Dia

7.0 LIMITATIONS OF REPORT
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we trust this report meets your present iequirements. lf you have any questions or comments, please contact the

undersigned

Respecttully Submitted,
Tetra Tech Canada lnc,

._ 70Ll
Prepared by:
Ramanjeet (Raman) Singh, P'Eng.
Geotechnical Engineer
Engineering Practice
Direct Line: 77 8.940.1 243
raman.singh@tetratech' com

/sa

Attachments: Figure 1

APPendix A
APPendix B
Appendix C

Reviewed bY:

German Martinez, P.Eng.
Senior Geotechnical Engineer
Engineering Practice
Direct Line: 77 8.940.1224
german. ma rtinez@tetratech'com

Testpit Layout Plan
Borehole Logs
Laboratory Test Results
Limitations on the Use of This Document

8.0 CLOSURE
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Figure 1 Testpit Layout Plan
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APPENDIX A

PRELIMINARY GEOTECHNICAL ASSESSMENT REPORT FOR PHASE 1 DEVELOPMENT AT 3281, 3351 AND 3401 ALEXIS PARK

FILE: 704-ENG.KGEO03637-01 | SEPTEMBER 2021 | ISSUED FOR USE

BOREHOLE LOGS

:]401 Alex,s Park D.ive Prekn,nary Geotechnicai Assessnlenl Repod - lFU docx
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Josan Properties Ltd.
Borehole No: BH21-01
Project: 3281,3351,3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3401 Alexis Park Drive Ground Elev: 390 m

Vernon, BC UTM: 337233 E; 5570846 N; Z 11
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CLAY, silty, trace

high plasticity,

organics, damp to medium to

grey/brown.

some sand, trace to very dense,

brown; sub-rounded to sub-angular gravel.

GM

GP

::H

o)
.C
'tr
o
X
IJJo
o
(E

ot

GIIA-VEL al,iSAND-lTiLD, some silt, dense to very dense, dry, brown;

sub-angular to sub+ounded gravel.

EEDRdeR;moderaid-y to sfisftly weathered, grey, moderately slrong, R3.

END OF TESTPIT
- Equipmemt refusal reached.
- Cdoidinates estimated from GIS Data and handheld GPS unit.

- Elevations estimated ftom City of Vernon 1 m contours.

Tt TETRA TECH
Contractor: On The Mark Ltd Completion Depth: 9 m

Drilling Rig Type: Truck Mounted Drill Rig Start Date: August 25, 2021

Logged By: RS Completion Date; August 25, 2021

Reviewed By: RS Page 1 of 1



Josan Properties Ltd.
Testpit No: TP21-01
Prolect: 3281, 3351, 340'l Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3401 Alexis Park Drive Ground Elev: 390 m

Vernon, BC UTM:337241 E;5570852 N; Z 11
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GMVEL, sandy, some silt trace mbbles, lrace t0

occasional boulders, dry to damp, compact, brown;

fine to coarse gnavel, rounded to angular, boulders

up to 600mm in diameter; fine grained sand; trace
rootlets in the top part of the layer.
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CLAY, silty, trace roollets, trace organics, damp to
moist, firm to hard, medium to high plasticity,

greyhrown.
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GMVEL and SILT, some sand,lrace clay, wet, dense

to very dense, reddish brown; sub-rounded to

sub-anqular qravel. $
END OF TESTPIT
- Equipmemt refusal reached,
- Coordinates estimated from GIS Data and handheld

GPS unit.
- Elevations estimaled ftom City of Vernon 1 m

contours,

Tt TETRA TECH
Contractor: Big M Excavating Ltd. Completion Depth: 5.3 m

Drilling Rig Type: Hitachi 225 Excavator Start Date: August 12, 2021

Logged By: MG Completion Date: August 12,2021

Reviewed By: RS Page 1 of 1



Test it No: TP21-02
Prqect No: 704-ENG.KGE003637-01Prolecl 3281, 3351, 3401 Alexis Park Drive'Phase 1

Ground Elev: 399 mLocation: 340'l Alexis Park Drive

UTM:337259 E;5570801 N; Z 11Vernon, BC

Josan Properties Ltd.
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DS1

grained gravel; ine grained sand

coarsetotracesome

ooF
R3.

Refusal on bedrock

Coordinales estimated ftom GIS Data and handheld GPS unit'

Elevations estimated fom Ciiy of Vernon 1 m mntours.

END OF

2
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5

Completion Depth: 0.7 mM Excavating Ltd.Contractor:

Start Date: August 12, 2021Hitachi 225 ExcavatorDrilling

12,2021Completion Date:MGLogged

Page 'l of 1Reviewed By: RS

Tt TETRA TECH



Josan Properties Ltd.
Testpit No: TP21-03
Prqecl 3281, 3351, 3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3401 Alexis Park Drive Ground Elev: 400 m

Vernon, BC UTM: 337279 E; 5570848 N; Z 1 1
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SILT and GRAVEL, lrace t0 some sand, trace cobbles, trace rootlets, dry, I00se t0
compact, brown; fine grained sand.

DS1

DS2 36 29 35

399-

398-

397-

396-

395-

GMVEL and SILT (TILL), sandy, dense to very dense, dry, brown; sub-angular to
sub+ounded gravel.

GP.GM

BEDRoCK, slightly weathered, grey, moderately strong, R3.

END OF TESTPIT
- Refusal on bedrock
- Coordinates estimated ftom GIS Data and handheld GPS unit
- Elevations estimated fom Cily of Vernon 1 m mnlours.

TETRA TECHlt
Conlractor: Big M Excavating Ltd. Completion Depth: 1.6 m

Drilling Rig Type: Hitachi 22SExcavator Start Date: August 12, 2021

Logged By: MG Complelion Date: August 12,2021

Reviewed By: RS Page 1 of 1

VANCOUVER 704-ENG.KGEOO3637-O1.GPJ EBA.GDT 8/30/21



Josan Properties Ltd.
Testpit No: TP21-04
Projecl: 3281, 3351, 3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3351 Alexis Park Drive Ground Elev: 396 m

Vernon, BC UTM: 337248 E; 5570775 N; Z 1 1
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SILT and GRAVEL, some sand, lrace cobbles, trace rootlets, dry, loose to compact, brown; coarse

grained gravel; fine grained sand

DS1

395-

394-

393-

392-

391-

BEDROCK, weathered,

END
- Refusal on bedrock
- Coordinates eslimated tom GIS Data and handheld GPS unit
- Elevations estimated fom City of Vernon 1 m mnlours.

Tt TETRA TECH
Contractor: Big M Excavating Ltd. Completion Depth: 0.8 m

Drilling Rig Type: Hitachi 225 Excavator Start Date: August 12,202'l

Logged By: MG Completion Dale: August 12,2021

Reviewed By: RS Page 1 of 1



Josan Properties Ltd.
Testpit No: TP21-05
Project 3281, 3351, 3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGEO03637-01

Location: 3401 Alexis Park Drive Ground Elev: 392 m

Vernon, BC UTM:337221 E; 5570827 N; Z 1 1
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to moist, firm to hard, to high plasticity,
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END OF TESTPIT
- Equipment refusal reached.
- Coordinates estimated ftom GIS Data and handheld GPS unit.
- Elevations estimated fom City of Vernon 1 m mnlours.

It TETRA TECH
Contractor: Big M Excavating Ltd Completion Depth: 5.3 m

Drilling Rig Type: Hitachi 225 Excavator Start Date: August'12, 2021

Logged By: MG Completion Date: August 12,2021

Reviewed By: RS Page 1 of 1



Josan Properties Ltd.
Testpit No: TP21-06
Project 3281, 3351,3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3401 Alexis Park Drive Ground Elev: 391 m

Vernon, BC UTM: 337229 E; 5570837 N; Z 1 1

<
OE8e

n

!o
!
o

Soil
Description

eoF
6
Co
@o
oot
6o
=o6
(9

oo
F
o
o
Eo

U>

oo
E
l
z.
o
-oE
6

CN

Particle Size
Distrihrrlion

Field Vane (kPa)
PoslPeak Peak

H10 20 30 40

e
-o
6E
6e
tr

s
6
g(,

s
E
co(/)

sitr &
llay (%l

;s

=a

:s
Go

o
c

Plastic Moisture Liquid

Limit Content Limitl#20 40 60 80

-1

-2

-3

-4

.Y
-s I

N-o-
.b

o)
'F

ir
ooF

SILT and GMVEL, trace to some sand, trace mbbles, occasional boulders, dry, brown; fine

grained sand
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sandy, some cobbles, dense lo very dense, dry, brown; to

sub+ounded gravel.

greyhrown;CLAY, trace silt, trace t0
occasional sand lenses in the clay

white lens in

Gtat+gm

END OF TESTPIT
- Equipment refusal reached.
- Coordinates estimated tom GIS Data and handheld GPS unit.
- Elevations estimated ftom City of Vernon 'l m mntours.

']t TETRA TECH
Conlractor: Big M Excavating Ltd Completion Depth: 5.3 m

Drilling Rig Type: Hitachi 225Excavalor Start Date: August'12, 2021

Logged By: MG Completion Date: August 12,2021

Reviewed By: RS Page 1 of 1

EBA,GDT 8/30/2,I



Tes it No: TP21-07
Project No: 704-ENG.KGE003637'01Project 328'l , 3351, 3401 Alexis Park Drive - Phase 1

Ground Elev: 391 mLocation: 3401 Alexis Park Drive

UTM: 337238 E; 5570839 N; Z 1 1
Vernon, BC

Josan Properties Ltd.
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to someSILT
grained sand

cobbles, dry

rootlets from 1 .6-2. 1 m

to verysandy, some

sub+ounded gravel.
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medium toto npist,CLAY, trace t0 greyhrown

wet at +.gm

Taroet deoth reached

cooidinat'es estimated ftom GIS Data and handheld GPS unit

Elevations estimated ftom City of Vernon 1 m contours.
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Completion DePth: 4.9 mM Excavating LtdContractor:

Start Date: August 12, 2021Hitachi 225 ExcavatorDrilling

12,2021Completion Date:MGLogged

Page 1 of 1Reviewed RS
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Josan Properties Ltd.
Testpit No: TP21-08
Proiecl 3281,3351,3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGE003637-01

Location: 3401 Alexis Park Drive Ground Elev: 394 m

Vernon, BC UTM:337228 E;5570801 N; Z 11
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SILT and GMVEL, trace to some sand, trace mbbles, occasional boulders, dry, brown;

fine grained sand
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DS4 78 16 6
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CLAY, silty, some gravel lo gravelly, damp, firm to very stiff, medium plasticity, brown wilh

white/grey-

GMVEL, some sand, trace silt, trace cobbles; marse, angular gravel, possible

weathered bedrock.
rO"
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END OF TESTPIT
- Refusal on bedrock
- Coordinates estimated fom GIS Data and handheld GPS unit
- Elevations eslimated tom City of Vernon '1 m mnlours.

It TETRA TECH
Contractor: Big M Excavating Ltd. Completion Depth: 4.2 m

Drilling Rig Type: Hitachi 225 Excavator Start Date: August 12,2021

Logged By; MG Completion Date: August 12,2021

Reviewed By: RS Page 1 of 1
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Josan Properties Ltd.
Testpit No: TP21-09
Project 3281, 3351, 3401 Alexis Park Drive - Phase 1 Project No: 704-ENG.KGEOO3637-01

Location: 3281 Alexis Park Drive Ground Elev: 392 m

Vemon, BC UTM:337235 E;5570728 N; Z 11
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SILT and GMVEL, some sand, lrace cobbles, trace rootlets, dry, loose to compact, brolvn; marse grained

gravel; fine grained sand

BEDROCK, wealhered,

END
- Refusal on bedrock
- Coordinales eslimated ftom GIS Data and handheld GPS unit

- Elevations estimated fom City of Vemon 1 m contours

Tt TETRA TECH
Contractor: Big M Excavating Ltd. Completion Depth: 0.7 m

Drilling Rig Type: Hitachi 22SExcavalor Start Date: August 12, 2021

Logged By: MG Completion Date: August 12,2021

Reviewed By: RS Page 1 of 1



APPENDIX B

PRELIMINARY GEOTECHNICAL ASSESSMENT REPORT FOR PHASE 1 DEVELOPMENT AT 3281, 3351 AND 3401 ALEXIS PARK

FILE: 704-ENG.KGEO03637-01 | SEPTEMBER 2021 | ISSUED FOR USE

LABORATORY TEST RESULTS

3401 AlerB Park Drl,e Prekilnary Geolechnical Asses$nent Repo{ _ IFU docx @ TETRA TECH
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(m)

Moisture
Content
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TP Location

TP21-01

DS1

DS2

DS3
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DS5

DS6

D57

DS8

DS9

DSlO

TP21-03

DS2

TP21-05

DS1

DS2

D53

D54

TP2t-07

DS1

DS2

0.6 - 0.9

1.3 - 1.5

2.1 - 2.3

2.5 - 2.7

2.8 - 3.0

3.2 - 3.5

3.6 - 3.8

4.2 - 4.4

4.5 - 4.6

5.0 - 5.3

1.0 - 1.2

2.4 - 2.6

2,9 - 3.1

3.9 - 4.1

4.5 - 4.9

3.7 - 3.9

4.6 - 4.9

7.3

33.0

38.0

38.0

50.5

50.7

59.4

54.8

45.7

8.4

46.6

4.8

52.O

17.7

26.0

15.2

33.2

MOISTURE CONTENT TEST RESULTS

Project:

Project No.:

Client:

Address:

ASTM D2216

3281, 3351, 3401 Alexis Park Drive Sample No.:

Date Tested:

Tested By:

Page:

KS:963:!

August 19,2021

CL

1 ol2

ENG.KGEO03637-01

Josan Properties Ltd.

3281, 3351, 3401 Alexis Park Drive, Vernon, B.C

Visual Description of Soil

Reviewed By:

Data presented hereon is for the sole use ot the stipulated client. Tetra Tech is not /€sponsibls, nor can be held liable, for use made of thi6 repod by any

other party, wilh or wilhout lh6 knov{ledgo of Tetra T€ch. The tesling ser,/ices reportsd herein have been pedormed to recognized industry standards, unless

notsd. No olher wananty is made. These dala do not include or represent any inlerpretation or opinion of specificalion compliance or malerial suilability.

Should engineering interprolation be required, Ietra Tech will provide it upon written lequesl.

TETRA TECH



TP Location
Depth

(m)

Moisture
Content

(/"1

TP21-06

DS1

DS2

DS3

DS4

TP21-08

DS2

DS3

DS4

2.5 - 2.8

3.5 - 3.7

4.2 - 4.4

4.7 - 4.9

1.6 - 1.8

2.7 - 2,9

3.8 - 3.9

36.4

40.2

39.9

41.2

23.O

17.8

2.6

MOISTURE CONTENT TEST RESULTS

Project:

Project No.

Client:

Address:

ASTM D2216

3281? 3-351, 3401 Alexis Park Drive

ENG.KGEO03637-01

Sample No.:

Date Tested

Tested By:

Page:

KS-9631

Aug,ust 19,2021

CL

2ol2
Josan Properties Ltd.

328'1,3351,3401 Alexis Park Drive, Vernon, B.C.

Visual Description ol Soil

Reviewed By:

.ttData presented hereon is for lhe sole use ol the slipulated clienl. Teka Tech is nol responsible, nor can be held liable, lor use made of lhis report by any

olher party, with or withoul lhe knowledge of Tetra Tech. The tesling services repo(ed herein have been perlomed to recognized indusiry slandads, unless

noted. No olher warranty is made. These data do nol include or reprssent any interpretalion or opinion ot spocification compliance or material suilability.

Should enginoering interyrelalion be required, Telra Tech will provjde it upon wiltton request.

TETRA TECH



SIEVE ANALYSIS REPORT
Washed Sieve: ASTM C136 and Cl 17

Project No.

Project:

ENG.KGEO03637-01

3281, 3351, 3401 Alexis Park Drive

Sample No.: KS-9635

Date Sampled: August 12,2021

Sampled by: MG

Date Tested: August -23,2021
Tested by: CL Office: Kelowna

Moisture Content (as received): 7.9%

No. Crushed Faces: One (1) or Two (2)

By particle mass:

Client: Josan Properties Ltd.

Attention: Seee-maildistribution

Email: See e-maildistribution

Description: 75 mm (-) GRAVELT sandy, some silt

Source: TP21-01, DS1

Supplier: N/A

Depth: 0.6 - 0.9 m

Specification: N/A

Sieve
Size

Percent
Passing

75 100

9250

37.5

25

19

85

70

62

5512.5

9.5

4.75

2.36

52

46

41

37

33

1.18

o.600

0.300 28

0.150 21

o.075 15.6
0,075 0. t 50 0.300 0.600 1 .1 8

Remarks:

100

90

80

70

60

50

40

30

20

10

2.36 4.75 12.59.5 19
SieveSize(mm)

25
7537

Reviewed By:
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Dala presented hsrson is for lhe sole use of lhe slipulated client. Telra Tech is not responsible, nor can be held liable, lor use made of this

by any other party, wilh or wilhoul lhe knowledge ol Tetra T6ch. The t€sting servicos ropoded hsrein have been pertormed to recognized

standards, unless notod. No olher warranty is mads. These data do not include or represent any inlerprglalion or opinicn ol spscilicalion

compliance ormaterial suitability. Should engineering inl€rpr€tation be requked, Tetra Tech will provlde it upon wdlten request.
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ATTERBERG LIMITS TEST REPORT
ASTM D4318

Project: 3281, 3351, 34Ol Alex]s Park Drive Sample Number: KS-9632

Project No: ENG.KGEO03637-01

Client: Josan ProPerties Ltd.

Attention: Seee-maildistribution.

Email: See e-maildistribution.

Sample Location: TP21-01, DS2

Depth: 1,3 - 1.5 m

Sampled By: MG Tested BY: TJ

Date Sampled: August 12,2021

Date Tested: August 23,2021

Sample Description: CLAY. Medium to High Plasricity (C|-CH)

Liquid Limit (W11:

Plastic Limit:

Plasticity lndex (lP)

51 Natural Moisture (o/o)

SoilPlasticity:

Mod.USCS Symbol:

33.0

28 Medium to High

23 cl-cH

Remarks

Reviewed By:

Plasticity Chart
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Data presenied hereon is for the sole us€ ol the slipulated client, Teka Tech is not rosponsible, nor can bs held liable, for use made of this reporl

by any olher party, with or without the knowlodge of Teka Tech. The testing s6ilices reported horein have been p€r{omed lo tecognized induslry

siandards, unless noted. No other warranty is made. These dala do not include or Iepres€nt any interpretation or opinion of specilicalion

compliance or material suilability. Should engin€edng inlsrprstation be required, Tetra Tech will provide it upon written request-
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ATTERBERG LIMITS TEST REPORT
ASTM D4318

Project: 3281, 3351, 3401 Alexis Park Drive Sample Number:

Sample Location

Depth:

Sampled By:

Date Sampled:

Date Tested:

KS-9633

TP21-01, DSg

Project No:

Client:

Attention:

Email:

ENG.KGEO03637-01

Josan Properties Ltd.

See e-mail distribution.

See e-mail distribution.

4.5 - 4.6 m

MG Tested By: TJ

August 12,2021

August 23,2021

Sample Description: CLAY, High Plasticity (CH)

Liquid Limit (W11:

Plastic Limit:

Plasticity lndex (lp)

72 NaturalMoisture (%)

Soil Plasticity:

Mod.USCS Symbol:

45.7

29 High

43 CH

Remarks:

Reviewed By:

Plasticity Ghart
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oata preseiled hsreon is for the sole use ol the stipulat€d client. Tetra Tech is not responsible, nor can be held liable, for use made ot this repod

by any other party, with or withoul lhe knowledge ol Teka Tech. The iesling sorvicos reportsd herein havo been performed to recognized induslry

slandards, unlsss notsd. No olher warranty is made. These data do not include or represenl any interplelalion or opinion of specilication

compliance or material suitabilify. Should engineering interpretation be required, Totra Tech will provido il upon written request.
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SIEVE ANALYSIS REPOHT

Washed Sieve: ASTM C136 and C l 17

Project No.

Project:

ENG.KGEO03637-01

3281, 3351, 3401 Alexis Park Drive

Sample No.: KS-9636

DateSampled: Aqgus!'12,2021

Sampled by: MG

DateTested: August 23,2021

Tested by: CL Office: Kelowna

Moisture Content (as received): 8.47"

No. Crushed Faces: One (1) or Two (2)

By particle mass:

Client: Josan Properties Ltd.

Attention: Seee-maildistribution

Email: See e-maildistribution

Description: 50 mm (-)GRAVEL, sandy, silty

Source: TP21-01, DS10

Supplier: N/A

Depth: 5.0 - 5.3 m

Specification: N/A

Sieve
Size

Percent
Passing

50 100

37.5

25

19

69

63

59

12.5

9.5

4.75

2.36

58

55

51

47

44

40

35

1.18

0.600

0.300

0.150 29

0.075 22.5

100

90

80

70

60

50

40

30

20

10

00.075 0.150 4.

Sieve Size (mm)

Reviewed By:

n.J
100252.5 50

37.5I 75

Remarks:

.l /

/

-/
./

Data presentod hereon is lor lhe soie use of lhs stipulaied client. Telra Tech is not responsible, nor can be held liable, lor use made ol this
by any olher parly, wilh or wilhout the knowledge ol Tetra Tech, Ths tesling services rsported herein have b8en perfomed to recognized

standards, unless notod. No other warranty is made, These data do not include or represent any interpretation or opinion of specification

compliancs or malerial suilability. Should engineering inlerprelation be required, Tstra Tech will provido it upon written request.
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EVE ANALYSIS REPORT

Washed Sieve: ASTM C136 and C117

Project No.

Project:

ENG.KGEO03637-01

3281, 3351, 3401 Alexis Park

Sample No.: KS-9637

Date Sampled: August 12,2021

Sampled by: MG

Date Tested: August 23,2021

Tested by: CL Office: Kelowna

Moisture Content (as received): 4.8o/o

No. Crushed Faces: One (1) or Two (2)

By particle mass:

100
04.75 12.59.5 19 37

25

Sieve Size (mm)

Reviewed By:

Drive

Client: Josan ProPerties Ltd.

Attention: Seee-maildistribution

Email: See e-maildistribution

Description: 50 mm (-)GRAVEL and SILT, sandy

Source: TP21-03, DS2

Supplier: N/A

Depth: 1.0 - 1.2 m

Specification: N/A

Sieve
Size

Percent
Passing

50 '100

79

77

37.5

25

19

12.5

9.5

4.75-

2.36

75

73

70

64

60

1.18

0.600

56

53

490.300

0.150 43

0.075 35.2
150 0.300 0.600 1.1

Remarks:
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40

30

20
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75

.t

,/

./ ,/
/

Data presented hereon is for lhe sole use of lhe stipulaled clienl. Telra Tech is nol responsible, nor can be held liable, lor use made of lhis reporl

by any'other party, with or without the knowledge of Tatra T€ch. The lesting seNicss reported herein have been per{omed to recognized industry

siandards, unless noted. No other waffanly is made. These data do not include or reptesenl any interprelation or opinion of specilicalion

compliance or material suilability. Should engineering interprelation be r€quked, Tetra Tech will provido it upon wdtten roquest.
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ATTERBERG LIMITS TEST REPORT
ASTM D4318

Project; 3281 , 3351, 3401 Alexis Park Drive Sample Number:

Sample Location

Depth:

Sampled By:

Date Sampled:

Date Tested:

KS-9634

TP21-05, DS2

Project No:

Client:

Attention:

Email:

ENG:KGEO03637-01

Josan Properties Ltd.

See e-mail distribution.

See e-mail distribution.

2.9 - 3.1 m

MG Tested By: TJ

August 12,2021

August 23,2021

Sample Description: CLAY, Medium Plasticity (Cl)

Liquid Limit (W1,:

Plastic Limit:

Plasticity lndex (lp)

46 NaturalMoisture (%)

SoilPlasticity:

Mod.USCS Symbol:

26.0

21 Medium

25 ct

Remarks

Reviewed By:

Plasticity Chart
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Dala piesented herson is tor the sole use ot the stipulated dienl. T6tra T6ch is not responsible, nor can b€ held liable, lor use made ol this report

by any other pady, with or withoul lhe knowlsdge of Teka Tech. The lesling seryices repo(ed herein have besn perlormed to recogaized industry

standatds, unlsss noled. No other wa(anty is made. These data do not include or represenl any interpretation or opinion of specilicalion
compliance or materidl suitability. Should enginesring intsrpretation be required, Tstra Tech will provide it upon written roquest.
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SIEVE ANALYSIS REPORT

Project No.

Project:

Washed Sieve: ASTM C136 and C117

ENG.KGEO03637-01

3281, 3351, 3401 Alexis Park Drive

Josan Properties Ltd.

See e-mail distribution

See e-mail distribution

75 mm (-) GRAVEL, some sand, trace silt

TP21-08, DS4

NiA

3.8 - 3.9 m

Sample No.: KS-9638

Date Sampled: fugust 12,2021
Sampled by: MG

Date Tested: August 23,2021

Tested by: CL Office: Kelowna

Moisture Content (as received): 2.6Y"

No. Crushed Faces: One (1) or Two {2)

By particle mass:

Client:

Attention:

Email:

Description:

Source:

Supplier:

Depth:

Specification: NIA

Remarks:

0.300 0.600 1.18 75 12.59.5 19

't00

90

g0

70

60

50

40
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0.075 25 50
,5

100
755t

Sieve Size (mm)

Reviewed

Sieve
Size

Percent
Passing

75

50

100

60

51

39

35

37.5

25

19

12.5 29

27

22

19

16

13

10

9.5

4.75

2.36

1.18

0.600

0.300

0.150 I
0.075 6.0

I

/

/

"/
/

./

Dala presented hereon is for the sole use of the siipulated client. Tetra Tech is not responsibls, nor can bs hold liable, lor use made of

by any other party, with or without lhe knowledge of Tetra Tech. The testing services feporled herein have been performed lo

slandards, unless noied. No olher warranty is made, These data do not include or represent any inlsrpretation or opinion ol Tb
compliancs or matorial suitability. Should engineering inlerprelation be lequired, T€tra Tech will provid€ it upon written requesl.
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POINT LOAD STRENGTH INDEX

Project:

Pojecl No:

Client:

3241 3351 3401 Alexis Park Ddve Borehole/Pit No.:

Sampled Date:

Sampled By:

See TP Location Below Sample No.: KS-9639, KS-9640, KS-9641
ENG.KGEO03637-01 '16-Aug-21 DateTested: 20-Aug-21
Josan Properlies MG Tesled By: TJ

Femarks:

Feviewed By: P.Eng.

Bi€niawki, Z.T. 1973. 'Enginering Classili€tion ot Jointed Rock Mases' Transclios of
th€ Soufl Atrl€n lnstiiion of Clvil EngineeF, Vol. 1 5, No, I 2, pp. 335 - 344 'tt

TP21-09

TP21-08

rP21-A2

TP
Locaiion

0.7 - 0.8

4.2 - 4.3

0.7 - 0.8

Depth (m)

IVA

NiA

N/A

Rock Description (lncluding
nature and orientation of any

defects or planes of weakness)

Dry

Dry

Dry

Moisture
Condition

lrregular

lrregular

lrregular

Tlpe of
Test (Axial,
Diametral

or lrregular)

45

45

35

Plate
Seporation, D

(mm)

130

190

70

Length or
Width (mm)

10.22

7.86

21.21

Failure Load,
P (kN)

1 waybreak

1 way break

2 way break

Description of
Failed

Sample

5850

8550

2450

Cross
Sectional

Area (mm2)

86.30

104.34

s5.85

Equivalent
Core

Diameter, D.
(mm)

1.37

o.72

6.80

Point Load
lndex, ls

(Mpa)

1.75

1.01

7.15

Mean Point
Load lndex,
1"1*1 (Mpa)

Required Shape
Proportions ol Test

Specimens

Direction of loadind
snaD6 0t soecrmen

a > o.r,t{
Diametral

I

I
-l

lrr. o, Am |!to

Axial

tro€a

.sd& rid6

lrreqular

TETRA TECH



PARTICLE SIZE ANALYSIS (Hydrometer) TEST REP0RT

ASTM D7928

Project:

Client:

Project No.:

Location:

Description *":

3281,3351,3401 Alexis Park Drive

Josan Properties Ltd.

ENG.KGEO03637-01

3281, 3351, 3401 Alexis Park Drive, Vernon, B.C.

SAND, gravelly, silty, trace clay

Sample No.:

Borehole/ TP:

Depth:

Date Tested

Tested By:

KS-9656

8H21.01, DS1

4.8 - 5.1 m

August 26,2021

CL

Remarks:. The description is behaviour based & subject to Tetra Tech description protocols.

Reviewed By: P.Eng

Particle
Size

Percent
Passing

Clay size

100

P90
e
r

80
c
e
n70
t

F60
i
n50
e
r

40

b

V:o

M

a2o
s
s10

0

2 80 400

<- Particle Size (pm) 

----X-

2520
Particle Size(mm)

75

+

Silt Size Sand Gravel
Fine Medium Coarse Fine Coarse

ilt

ilt
/

t)
r

1

Material Description

Clay Size *

Silt Size
Sand

Gravel
Cobbles

7

30
32
3'l
o

t

100 mm

75 mm

50 mm 'to0

38 mm 89

25 mm

19 mm

13 mm

10 mm

86

82

79

76

69

62

5mm

2mm

850 pm 54

425 vm 50

46

43

36

24

22

250 pm

150 sm

75 sm

30 pm

19 um

11 um 16

8um

6um

14

12

3u* I
1um 5

Data presenled hereon is for ih6 sole us€ of ihe slipulaled client. Tetra Tech is not responsible, nor can be held liable, for us6 made of lhis report by

any other party, wilh or wilhoul lhe knowledge of Tetra Tech. The lesling services roported herein have been performed lo recognized industry

standards, unless noled. No other warranty is made. These data do nol include or represenl any inlerpretation or opinion of specilication compliance or

material suilability. Should engineering interpretalion be requked, Tetra Tech will provide it upon writlen r€qusst.
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APPENDIX C

PRELIMINARY GEOTECHNICAL ASSESSMENT REPORT FOR PHASE 1 DEVELOPMENT AT 3281, 3351 AND 3401 ALEXIS PARK

FILE: 704-ENG.KGEO03637-01 | SEPTEMBER 2021 | ISSUED FOR USE

LIMITATIONS ON THE USE OF THIS DOCUMENT

3401 Aiexs Park Drive Prelmnary Geolechnical Assessnrenl Repoil - iFU docx Ft-lt=t*o tt""



LIMITATIONS ON USE OF THIS DOCUMENT

GEOTECHNICAL

1.1 USE OF DOCUMENT AND OWNERSHIP

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that colleclively constitute the
document (the "Professional Document").

The Professional Document is intended for the sole use of TETRA
TECH's Client (the "Client") as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the "Contract" herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party

other than the Client, unless authorized in writing by TETRA TECH.

Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused bythe unauthorized use ofthe Professional Document.

Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an "Authorized Party"),
consideralion for such authorization is the Authorized Party's
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all

of which is collectively termed the "Limitations on Liability"). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party's express
acceptance of, and agreement to, the Limitations on Liability.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETM TECH's professional work product and shall remain
the copyright property of TETRA TECH.

The Professional Document is subject to copyright and shall not be

reproduced either wholly or in part without the prior, written permission

of TETRA TECH. Additional copies of the Document, if rcquircd, may
be obtained upon request.

I.2 ALTERNATIVE DOCUMENT FORMAT

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other projeclrelated
documents and deliverables (collectively termed TETM TECH's
"lnstruments of Professional Service"), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected

digital copy of the original signed and/or sealed version for a period of
10 years.

Both electronic file and/or hard copy versions of TETRA TECH's
lnstruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH's lnstruments of Professional Service will be used only and
exactly as submitted by TETM TECH.

Electronic files submitted by TETM TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client's current or future software and hardware systems.

1.3 STANDARD OF CARE

Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

lf any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

1.4 DISCLOSURE OF INFORMATION BY CLIENT

The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,

present, and proposed conditions on the site, including historical
information respecting lhe use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETM TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.

1.5 INFORMATION PROVIDED TO TETRATECH BY OTHERS

During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by third parties other than the Client.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
dclivcrablcs and causcs thc Clicnt or an Authorizcd Party loss or
damage.

1.6 GENERAL LIMITATIONS OF DOCUMENT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.

The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this document, at or on the
development proposed as of the date of the Professional Document
requires a supplementary exploration, investigation, and assessment.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

lt TETRA TECH



LII\,{ITATIONS ON USE OF THIS DOCUMENT

1.7 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, TETRA TECH has not been retained to
explore, address or consider and has not explored, addressed or
considered any environmental or regulatory issues associated with
development on the subject site.

1,8 NATURE AND EXACTNESS OF SOIL AND
ROCK OESCRIPTIONS

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

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

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

1.9 LOGS OF TESTHOLES

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

1.10 STRATIGRAPHIC AND GEOLOGICAL INFORMATION

The stratigraphic and geological information indicated on drawings
contained in this report are inferred from logs of test holes and/or
soil/rock exposures. Stratigraphy is known only at the locations of the
test hole or exposure. Actual geology and stratigraphy between test
holes and/or exposures may vary from that shown on these drawings.
Natural variations in geological conditions are inherent and are a
function of the historical environment. TETRA TECH does not
represent the conditions illushated as exact but recognizes that
variations will exist. Where knowledge of more precise locations of
geological units is necessary, additional exploration and review may be
necessary.

1.11 PROTECTION OF EXPOSED GROUND

Excavation and construction operations expose geological materials to
climatic elements (freeze/thaw, weUdry) and/or mechanical disturbance
which can cause severe deterioration. Unless otherwise specifically
indicated in this report, the walls and floors of excavations must be
protected from the elements, particularly moisture, desiccation, frost
action and construction traffic.

1.12 SUPPORT OF ADJACENT GROUND AND STRUCTURES

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

GFOTTCHNICAL

1.13 INFLUENCE OF GONSTRUCTION ACTIVITY

Construction aclivity can impact structural performance of adjacent
buildings and other installations. The influence of all anlicipated
construction activities should be considered by the contractor, owner,
architect and prime engineer in consultation with a geotechnical
engineer when the final design and construction techniques, and
construction sequence are known.

1.14 OBSERVATIONS DURING CONSTRUCTION

Because of the nature of geological deposits, the judgmental nature of
geotechnical engineering, and the potential of adverse circumstances
arising from construction activity, observations during site preparation,
excavation and construction should be carried out by a geotechnical
engineer. These observations may then serve as the basis for
confirmation and/or alteration of geotechnical recommendations or
design guidelines presented herein.

1.15 DRAINAGE SYSTEMS

Unless otherwise specified, it is a condition of this report that effective
temporary and permanent drainage systems are required and that they
must be considered in relation to project purpose and function. Where
temporary or permanent drainage systems are installed within or
around a structure, these systems must protect lhe structure from loss
of ground due to mechanisms such as internal erosion and must be
designed so as to assure continued satisfactory performance of the
drains. Specific design details regarding the geotechnical aspects of
such systems (e.9. bedding material, surrounding soil, soil cover,
geotextile type) should be reviewed by the geotechnical engineer to
confirm lhe performance of the system is consistent with the conditions
used in the geotechnical design.
,I.I6 DESIGN PARAMETERS

Bearing capacities for Limit States or Allowable Stress Design,
strength/stiffness properties and similar geotechnical design
parameters quoted in this report relate to a specific soil or rock type
and condition. Construction activity and environmental circumstances
can materially change the condition of soil or rock. The elevation at
which a soil or rock type occurs is variable..lt is a requirement of this
report that structural elements be founded in and/or upon geological
materials of the type and in the condition used in this report. Sufficient
obseryations should be rrrade by qualified geotechnical personnel
during construction to assure that the soil and/or rock conditions
considered in this report in fact exist at the site.
,I.17 SAMPLES

TETRA TECH will retain all soil and rock samples for 30 days after this
report is issued. Further storage or transfer of samples can be made at
the Client's expense upon written request, otherwise samples will be
discarded.

1.18 APPLICABLE CODES, STANDARDS, GUIDELINES & BEST
PRACTICE

This document has been prepared based on the applicable codes,
standards, guidelines or best practice as identified in the report. Some
mandated codes, standards and guidelines (such as ASTM, AASHTO
Bridge Design/Construction Codes, Canadian Highway Bridge Design
Code, National/Provincial Building Codes) are routinely updated and
corrections made. TETM TECH cannot predict nor be held liable for
any such future changes, amendments, errors or omissions in these
documents that may have a bearing on the assessment, design or
analyses included in this report.

z
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Attachment 8

July 21,2022

Raka Josan, President
Josan Ventures Inc.
835-4445 Calgary Trail NW
Edmonton, Ab, T6H 5R7

Parking Relaxation Study for 3401, 3351, and 3281 Alexis Park Drive in Vernon, BC - Final

WSP has been retained as a transportation planning and engineering consultant to conduct a

parking relaxation study for the proposed ten-storey mixed-use residential development located at

3401,3351, and 3281 Alexis Park Drive in Vernon, BC. This development is anticipated to

include 91 residential units and 462 m2 (4,975 ft2) of retail. The developer is proposing to provide

I l7 on-site parking spaces as shown in Appendix A, which does not meet the City of Vemon's

current off-street parking requirements of 143 spaces.

This technical memorandum presents the number of parking spaces recommended for the

proposed development, as well as supporting rationale.

OBJECTIVES OF PARKING STANDARDS

Parking design and availability affects land use and developmentpatterns, as well as travel

behaviour. Therefore, parking is a complex policy issue involving many interests and viewpoints.

Historically, parking standards have been used by cities to specify the minimum amount of
parking that must be provided for new development to ensure that ample off-street spaces are

available to meet the development's own parking needs. These standards have often been

developed under the approach that more parking is better. However, with a growing desire to build

higher-density, pedestrian-friendly neighbourhoods, support urban redevelopment, and encourage

non-auto modes of transportation, it is recognized that responsible parking standards should

represent a balance of transportation and development objectives. In this study, parking standards

are viewed as tools to ensure sufficient off-street parking and to minimize impact to the

neighbourhood.

APPROACH TO DEVELOPING PARKING RATIOS

Parking standards are commonly developed by either reviewing or borrowing standards from other

jurisdictions or from published sources to determine actual parking requirements for various uses.

The parking ratios presented in this study were developed from published sources, namely:

,/ The City of Vernon Zoning Bylaw No. 5000, 2003, Section 7.0

Suite 1000

840 Howe Street
Vancouver, BC, Canada V6Z 2M1

T: rl 604 685-9381

F: r1 604 683-8655
wsp.com
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'/ City of Kelowna Zoning Bylaw 8000, 2021

,/ City of Parksville Zoning and Development Bylaw, 1994, No. 2000

'/ City of Penticton Zoning Bylaw No.20l7-08

'/ City of North Vancouver, Zoning Bylaw 1995, No. 6700

'/ ITE Parking Generation, 5tt' Edition (Washington, DC: Institttte of Transportation
Engineers (ITE),2010)

CITY OF VERNON - PARKING REQUIREMENTS

The City of Vetnon's vehicle off-street parking requirements ale detailed in Zoning Bylaw No.

5000, 2003, specifically under Section 7.0. This requirement is summarized in Table I and

illustrates that the proposed 117 vehicle parking spaces do not meet the City's current

requirements of 143 parking spaces.

Table 1 * City of Vernon Bylaw Parking Requiremenls

USE VARIABLE BYLAWPARKINGRATIO REQUIREDSPACES PROPOSEDSPACES

Based on the City of Vernon's Bicycle Bylaw Parking Requirements, the total required bicycle
parking spaces for Class I and Class ll are 47 and 26 spaces, respectively (Table 2). The

developer is proposing to provide 60 Class I and 34 Class II bicycle spaces.

Table 2 - City of Vernon Bicycle Bylaw Parking Requirenents

USE VARIABLE BYLAWPARKINGRATIO REQUIREDSPACES PROPOSEDSPACES

Based on the City of Vernon Zoning Bylaw No. 5000, under Section 7.0, 3 loading spaces are

required for this development (Table 3). The developer is proposing to provide 4 loading spaces.
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One Bedroom
Dwelling Unit

6l units
1.25 per l-bedroom

dwelling unit 76 95 (88 parkade
parking and 7 surface

parking)Two Bedroom
Dwelling Unit

30 units
1.5 per 2-bedroom dwelling

unit 45

Retail Store 462 m2 2 per 100 m2 9 9 (surface parking)

Visitor 9l units
I Parking Space for every 7

dwelling units
I3 l3 (sudace parking)

Total 143 tl7

Apartment
Housing

9l units

Class I: 0.5 per dwelling
unit

Class II: O.25 per dwelling
unit

Class I: 46 spaces

Class II: 23 spaces

Retail Store 462m2
Class I: 0.2 per 100 m2

Class II: 0.6 per 100 m2

Class I: I space

Class II: 3 spaces

Total
Class I: 47 spaces

Class II: 26 spaces

Class I: 60 spaces

Class II: 34 spaces
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Table 3 -* City of Vernon Bylaw Loading Requirements

USE VARIABLE BYLAWLOADINGRATIO REQUIREDSPACES PROPOSEOSPACES

COMPARABLE CITIES - PARKING REQUIREMENTS

To analyze the reasonableness of the proposed I l7 parking spaces for the proposed mixed-use

development, parking requirements at four comparable municipalities in British Columbia were

applied. The municipalities were selected based on similar available public transportation services

in reference to the City of Vemon. Some of the selected municipalities for comparison purposes

have identified mixed-use residential developments. Table 4 summarizes the number of parking

spaces required if a mixed-use 9l- rental unit residential development were to be built in each

respective location.

Table 4 - Parking Requirements at Comparable Cities

MUNICIPALITY USE Valiable BYLAWPARKINGRATIO
REOUIRED

xNotwithstanding Section 8.2.17, in mixed-use developments the parking spaces required for Offices and other commercial

related land uses can be shared with the residential visitor parking requirements. Parking spaces must be available for both

land uses (commercial and visitor) at all times.

As shown above, similar municipalities require minimum 73 parking spaces and maximum 137

parking spaces for similar land use. The visitor parking and the retail parking spaces required for

the mixed-use residential development are either shared in these municipalities or part of the

Page 3

Aparunont
Housing

7.728 m2 1 per 2800m2 GFA 3 3

Retail Storo 462m2 I per 1900m2 GFA I

Total 3 4

6l 1.25 space per I bedroom
dvrcllins unit

76Apartment (l Bedroom)

1.5 space per 2 bedroom
drelling unit

45Apartment (2+ Bedrooms) 30

9l 0.14 soace oer duelline unitMsitor Parking
l3

Retail 462sq.m.

t34

City of Kelowna

Total

137
Apartment including Visitor ,

Customer and Client Parking
9l 1.5 space per dwelling unit

137

City ofParksville

Total

9lDwelling Unit in Commercial
Buildins

9l I space per dwelling unit

462sq.m. I per 50 sq.m. 9Commercial

101

City ofPenticton

Total

9l 0.6 space per d'u,elling unit 55
Rental Apartment Residential

Use

Msitor Parking 9t 0.1 space Der d\,\,elline unit 9

462sq.m. I per 50 sq.m. 9Commercial

73

Cityof North
Vancouver

Total
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required number of spaces for dwelling units. With reference to the four cities and parking

requirements depicted in Table 4, the average required number of parking spaces is 111., lower

than the 143 spaces required by the City of Vernon.

Also note that the proposed development's units are proposed to be all rentals. Based on the City

of North Vancouver's zoning bylaw, the required number of parking spaces for rental units are

expected to be 4O7o lower than non-rental units. Accordingly, a high-level estimate postulates that

around 95 spaces will be required assuming that all the units are rentals.

ITE PARKING GENERATION, sTH EDITION - PARKING

REQUIREMENTS

The ITE Parking Generation, 5th Edition, (ITE: Washington, DC, 2020) provides guidelines to

determined parking demand for proposed development. The maximum parking demand for the

proposed mixed-use development is anticipated to be Ll.5 spaces which is expected to be in

December when the retail reaches its peak demand. The following assumptions are used for this

study:

The study location is "General Urban/Suburban" with no nearby rail transit.

Based on the information provided by the Client, 10 of 31 "Unit C" units are affordable units

which are incorporated into this study.

The peak period of parking demand for retail (5 PM to 7 PM on a weekday) overlaps with the

peak of parking demand for residential (l I PM to 7 AM on a Saturday). This is a conservative

approach.

The generated parking demand results are summarized in Table 5 below

Table 5 - ITE Parking Generation Parking Requirements

LAND USE CODE VARIABLE RATIO SPACES

* Den is assumed to be half bedroom TOTAL

INCENTIVES TO REDUCE PARKING DEMAND

Reducing the parking supply and efficiently managing parking provided would greatly benefit the

City of Vernon in the long-term. Accommodating the expected future regional growth by

incorporation high density land-use, sustainable modes oftransportation, and reduced parking

Page 4

Apartment
Building

Multifamily
Housing (Mid

Rise) (221)
126 bedroom*

0.77 per
bedroom

97

Affordable
Housing

Affordable
Housing (Income

Limits) (223)

10 Affordable
Units

0.66 per unit 7

Rerail
Variety Store

(814)
4,975 Sq.ft.

2.31 per 1000

sq.ft.
1l

115



\\\

requirements will encourage non-auto transportation modes which is aligned with the City of
Vernon's Transportation Demand Management (TDM) Strategy. Based on the City of Vernon's

TDM strategy, the active modes of transportation are targeted to increase to 387o in 2040 from

30Vo in 2013. On the other hand, parking induces further driving. Automobile dependency

increases driving and road congestion. Therefore, there is a range ofincentives for reducing

parking demands for this development. The recommended workable solution for managing

parking on this development is to provide on-site secure cycling storage. The developer is

proposing to provide 60 Class I and 34 Class II bicycle spa€es.

FURTHER STUDIES

It is noted in the City of Vernon's "25 Year Master Transportation Plan" (MTP) prepared in 2013

that the demographics of the City of Vernon and vehicle use trends are changing. The two largest

age groups in Vemon are the baby boomers (bom between 1946 and 1964) and millennials (born

between 1980 and 2004). For different reasons both groups are reducing vehicle use and

ownership. As people retire their vehicle usage reduces by 40Vo. Vernon has a higher proportion of

seniors, aged 65 and older, than the British Columbia average, a trend that is projected to continue.

These residents will need routes with pedestrian facilities, suitable ramps at crosswalks and

accessible transit. Pedestrian facilities such as sidewalks enable all residents, including those with

mobility impairments, to access nearby services or the fully accessible transit network. The

expected increase in the numbers of mobility scooters and motorised wheelchairs must also be

accommodated. The millennials use social networking to a greater extent and tend to prefer to live

where they can walk, cycle or take transit to work resulting in a reduced vehicle usage and a

deferral of vehicle ownership. Based on the information provided by the Client, the expected

residence of the proposed development will include:

t 40Vo of tenants are expected to be Baby Boomers

t 30Vo ofthe tenants are expected to be Geueartiou X
o 307o of the tenants are expected to be Millennials

So, the majority of the expected residence of the proposed development are to be baby boomers

and millennials, and both groups are reducing vehicle use and ownership based on the MTP

prepared in 2013. Consequently, it is expected that fewer parking stalls will be required than the

number of parking spaces required by the City of Vernon Tnning Bylaw No. 5000 (2003). A high-

level estimate postulates that around 120 spaces will be required assuming that if the 40Vo baby

boomer tenants retire, their vehicle usage reduces by 40Vo.

Page 5
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SUMMARY

The City of Vernon zoning bylaw requires 143 vehicle parking spaces while the current

proposed developmentplan shows I 17 vehicle parking spaces.

Based on the City of Vernon Zoning Bylaw No. 50fi), under Section 7.0, 3 loading spaces are

required for this development. The developer is proposing to provide 4 loading spaces.

Similar municipalities require minimum 73 parking spaces and maximum 137 parking spaces

for similar land use. The visitor parking and the retail parking spaces required for the mixed-

use residential development are either shared in these municipalities or part of the required

number of spaces for dwelling units. With reference to the four cities and their parking

requirements, the average required number of parking spaces is I I l, lower than the 143

spaces required by the City of Vernon.

The proposed development's units are proposed to be all rentals. Based on the City of North

Vancouver's zoning bylaw, the required number of parking spaces for rental units are

expected tobe 40Vo lower than non-rental units. Accordingly, a high-level estimate postulates

that around 95 spaces will be required assuming that all the units are rentals.

The parking demand by the proposed development during peak parking occupancy hours is

expected to be 115 spaces based on the Parking Generation Manual, 5th Edition occuring in

December when the retail experiences its peak demand.

There is a range of incentives for reducing parking demands for this development. The

recommended workable solution for managing parking on this development is to provide on-

site secure cycling storage. The developer is proposing to provide 60 Class I and 34 Class II
bicycle spaces. Based on the City of Vernon's Bicycle Bylaw Parking Requirements, the total

required bicycle parking spaces for Class I and Class [I are 47 and 26 spaces, respectively.

407o of the expected residence of the proposed development are to be baby boomers and 307o

to be millennials, and both groups are reducing vehicle use and ownership based on the City

of Vcrnon's "25 Ycar Master Transportation Plan" prepared in 2013' Consequently, it is

expected that fewer parking stalls will be required than the number of parking spaces required

by the City of Vemon ZoningBylaw No. 5000 (2003). A high-level estimate postulates that

around 120 spaces will be required assuming that if the 407o baby boomer tenants retire, their

vehicle usage reduces by 40Vo.

* * *

We trust that this review has been completed to your satisfaction. If you have any questions

regarding this memo, please contact me at 604.631 .96'/l or email me at souzan.saadat@wsp.com.

Yours sincerely,

Souzan Saadat, M.Eng., P.Eng., PTOE

Transportation Planning Engineer
SS 2022-07-21H/

ESS /

S, SMDAT-SANEI
# 46079

Engineers & (ieoscientists IIO Peruit #1000200
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