MUNICIPALITY OF

NORTH.
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www.northcowichan.ca
T 250.746.3100

F 250.746.3154

Development Permit with Variance

Permit No:

Applicant:

Registered Owners:

Subject Property:

Description of Lands:

Parcel Identifier
Legal Description

Proposal:

Conditions of Permit:

DP000302
Total Concept Developments Ltd.

Somenos Views Residences Inc., Somenos Views Holdings 2 Inc.
and Somenos Views Holdings 3 Inc.

2591 Beverly Street Folio: 01242-003

030-594-715
Lot 3, Section 19, Range 6, Quamichan District, Plan EPP85394

Development Permit with Variance (DPA-1, DPA-2, DPA-3, DPA-4,
DPA-6) for the construction of a Mixed-Use Building with Ground Floor
Commercial Use and 210 Residential Apartment Units

1. This permit is issued subject to compliance with all relevant District of North Cowichan bylaws,
except as specifically varied or supplemented by this Permit.

2. This permit applies to the lands described above, and any buildings, structures, and other
development thereon (hereinafter called ‘the Lands’).

3. The Lands and building which are subject to this Permit shall be developed strictly in accordance
with the terms and conditions of this Permit and in accordance with the following schedules:

Schedule 1 - Site Plan, Elevations, Lighting, Energy Attestation

Schedule 2 - Civil Plan, Stormwater Management Memo

Schedule 3 - Landscape, Estimate, Environmental Assessment Plan

Schedule 4 - Aquifer Protection

Schedule 5 - Floodplain Hazard Protection

Schedule 6 - Parking Variance Report

4. Pursuant to Section 490 (1) of the Local Government Act this permit varies Section 24 (2)(a) of Zoning
Bylaw 1997, No. 2950 by decreasing the minimum width of parking stalls at posts from 3.0 metres to
2.6 metres in the underground parkade.
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5. Pursuant to Section 504 (1) of the Local Government Act, this permit will lapse two years from the
date of the Development Permit approval unless construction, in accordance with the terms and
conditions of this permit, has substantially started.

6. This permit is not a building permit.

7. Further to condition 5, construction is considered to be substantially started when a valid building
permit for the development has been issued and shall not have lapsed; and excavation or
construction works associated with the development hereby approved must have commenced to
the satisfaction of the Director of Planning and Building. Demolition does not constitute
construction.

8. As a condition of issuance of this permit, security, as authorized by Section 502 of the Local
Government Act, is required to ensure that any conditions with respect to landscaping are satisfied.

9. Where the District of North Cowichan considers that a condition in the Permit with respect to
landscaping has not been satisfied the District of North Cowichan may undertake and complete the
works required to satisfy the landscaping condition at the cost of the Permit holder and may apply
the security in payment of the cost of the works with any excess to be returned to the Permit holder.

10. Where the development authorized by this Permit has lapsed prior to commencement of any work
pursuant to this Permit, the security shall be returned to the Permit holder.
Authorized Works

11. Authorization for works within Development Permit Area 1 (Multi-Unit & Intensive Residential
Development), 2 (Commercial & Industrial Development), 3 (Natural Environment, Aquifer
Vulnerability), 4 (Hazard Lands, Floodplain), 6 (GHG Reduction, Energy & Water Conservation) is
limited to the siting and construction of a mixed-use building and associated works.

Landscape Bond

12. Security for landscaping in the amount of $143,465.00 is to be provided by the permit holder at the
time of building permit application submission and to be administered and released in accordance
with the North Cowichan Landscape Policy as per the Landscape Estimate provided in SCHEDULE 3.

Monitoring and Site Inspections

13. Site inspections by Development Services staff may take place to confirm compliance with this
permit.
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Date of Development Permit Approval/lssue by Council or its Delegate:

This permit was approved on (date of approval) and issued on (date of issue).

This permit expires on (2 years from date of issue).

The Corporation of the District of North Cowichan

Amanda J. Young
Director, Planning and Building

ADVISORY COMMENTS

The following comments are provided for information purposes only:

1. This Permit does not constitute a building, sign or awning permit or a subdivision approval. The
applicant may contact the Planning Department to determine whether further permits are
required in association with the development hereby approved.

2. Section 13 of the Heritage Conservation Act protects heritage sites and heritage objects (which
may also be referred to as archaeological sites or objects). This permit does not authorize the
alteration of any such site or object. The permit holder is responsible for ensuring compliance
with the Heritage Conservation Act, including taking any steps required to determine whether or
not a heritage site or object is present on the subject property. Under section 36 of the Heritage
Conservation Act, it is an offence to alter heritage site or heritage object without first obtaining a
permit to do so from the Province of British Columbia



SCHEDULE 1
Site Plan, Building Elevations
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SCHEDULE 1 Site Lighting

ELECTRICAL SYMBOL
LEGEND
LIGHTING
RES I DENCES [ LUMINAIRE — 2X4 CEILING
25 9 I a LUMINAIRE — 2X2 CEILING
BEVERLY STREET, DUNCAN ———  LUMNARE — UNDER CABINET
(B U l LD l N G B) l———  STRIPLIGHT LUMINAIRE
[l  LUMINAIRE — EMERGENCY/NIGHT LIGHT (NL)
SITE LI GHTI NG o LUMINAIRE — SURFACE MOUNTED
;@) LUMINAIRE — WALL MOUNTED
B LUMINAIRE — RECESSED WALL MOUNTED
/ 4Ou LUMINAIRE — LANDSCAPE/UPLIGHT (TO BE ON TIMER)
T o] POT LUMINAIRE
el TRACK LIGHTING
v i & SUSPENDED /PENDANT LIGHTING
2 e H
y SITE DGHTING EXISTING STREET LAMP $ SINGLE POLE SWITCH
- = / " : i 4% TWO GANG SWITCH
5 O $5$ THREE GANG SWITCH
K i $$$$ FOUR GANG SWITCH
il THREE WAY SWITCH(3—-3WAY,4—4WAY,D-DIMMER,T-TIMER)
ALL RECESSED LUMINAIRE TYPE B @ LOW VOLTAGE SWITCH
: LOCATED UNDER SOFFIT/BREEZEWAY = CEILING EXIT LIGHT — (ARROWS AS INDICATED)
1 i i H H &3] WALL EXIT LIGHT — (ARROWS AS INDICATED)
S BATTERY PACK (C/W HEADS AS INDICATED)
; & WALL / CEILNG MOUNTED EMERGENCY REMOTE HEADS
. ,__.'\;’/ {—COORDINATE EXACT FIXTURE (Ji\' O’C\IL:Nf‘YPRS'LNerWV; (C~CEILING, W~WALL,
% O __o%=eiil LOCATION WITH OVERHEAD CEILING o SN (P RARED)
= DEA ON SITE
¥
PEDESTRIAN LIGHT] é\\‘\ -~ POWER
H 3 ;-EXTERIOR BUILDING LIGHTING == SPLE REETACLEGRNRT)
' | DRAWING LIST Kk
RIISEET ! @:F DUPLEX RECEPTACLE (IN-SLAB FLOOR)
CRSERE NO. DRAWING NAME SCALE & SINGLE RECEPTACLE
HeEEmEs | E0  TITLE SHEET, SITE PLAN, DRAWING LIST & NTS & FOUR=PLEX. RECEPTACLE
3 =i+ G SCHEDULES & SPLIT-FEED RECEPTACLE
= i b E0.2 SITE PHOTOMETRICS NTS
EXTERIOR BUILDING LIGHTING =3 DUPLEX RECEPTACLE — MTD ABOVE COUNTER (GFI) R T AT Prens
o X ow =2 SPLIT-FEED RECEPTACLE — MTD ABOVE COUNTER L -
SITE_LIGHTING s £ ABOVE COUNTER QUAD OUTLET - g:":‘: —
PEDESTRIAN LIGHTING (y=—EXISTING STREET LAMP =] FLOOR/CEILING MOUNTED DUPLEX RECEPTACLE (GF)
i wo.| o
' @ EQUIPMENT CONNECTION
O MOTOR
DISCONNECT SWITCH
—COORDINATE EXACT FIXTURE o
T LOCATION WITH OVERHEAD CEILING - PANELBOARD
Co
\ i i o i O SITE THERMOSTAT
gggzé%‘m‘%cpimc SITE LIGHTING ’ \sn"é LIGHTING WALL / CEIING MOUNTED JUNCTION BOX
PEDESTRIAN LIGHTING PEDESTRIAN LIGHTING =] CEILING RECEPTACLE
NG = 46 [ i =
PARALYNX
COMMUNICATION ENGINEERING
< TELEPHONE OUTLET a5 e
E 18-738-2172
= o ABOVE COUNTER TELEPHONE OUTLET |.wmum,m.ngm..m.¢ com
\SITE LIGHTING < DATA OUTLET
TURE MIXED USE GENERAL NOTES. & FLOOR/CEILING DATA OUTLET s
1. THE ELECTRICAL CONTRACTOR SHALL READ THESE DRAWINGS IN TELEVISION OUTLET
CONJUNCTION WITH THE CANADIAN ELECTRICAL CODE (CURRENT EDITION), < SOMENOS V[EW
. B¢ BULDING <ODE (CURRENT EDITION) ALL ARCHITEGTURAL MECHANICAL < DUPLEX TELEPHONE/DATA RESIDENCES
STRUCTURAL DRAWINGS & SPECIFICATIONS FOR THE PROVECT.
— NDTE THAT THE SCOPE OF WORK IS NOT LIMITED TO THESE DRAW‘NGS & STEREO SOUND SPEAKER
AND MAY INCLUDE ADDITIONAL ITEMS LISTED IN CCN'S AND CUENT
DIRECTION. 2591 geverteY smeeT
N, 8¢
- 2. THE ELECTRICAL CONTRACTOR IS TO VERIFY EXISTING SITE CONDITIONS 9. THE CONTRACTOR SHOULD ONLY WORK FROM DRAWINGS MARKED
BEFORE SUEMITT\NG HIS/HER BID. IMMEDIATELY NOTIFY THE ENGINEER OF "ISSUED FOR CONSTRUCTION" OR SHALL BEAR COSTS FOR ANY
ANY SITE_C ITION THAT MIGHT HINDER OR OBSTRUCT THE ELECTRICAL CORRECTIONS AND BAMAGES RESULTING FROM HIS/HER WORK FROM
lNSTALLA“QN AND DESIGN INTENT. NON~—Ife DRAWINGS. e,
= 3. F‘QEL‘IFP CMRD‘NSTQS&EEICTNCAL EONDU"gN;UuLLN EFYXE.ESAD?REJ!FS 10. ALL TERMINAL/LUGS OF EQUIPMENT SHALL BE RATED FOR A
ELECTRICAL EQUIPMENT PLACEMENT AS REQUIRED TO SUIT FIELD O e N CONTACY, THE ENGINEER AS- e ConbuITs TITLE SHEET, SITE PLAN,
MARNNG. sITE PLAN CONDITIONS., ALL KEW. CLECTRCAL, INSTALLATIONS SHALLEE W & CONDUCTORS NEED TO BE RESIZED FOR AN AMPACITY RATING DRAWING LIST &
THIS DRAWNG MUST BE READ IN CONJUNCTION WITH THE LATEST SCALE: 1/32°=1'-0" %800 SCHEDULES
ARCHITECTURAL, MECHANICAL AND STRUCTURAL DRAWINGS. 4. THE ELECTRICAL CONTRACTOR SHALL COORDINATE THE INSTALLATION OF
BEFORE ROUGH~IN WIRING, REFER TO THE ARCHITECTURAL DRAWNGS T N e s‘,ﬁ'ff%’;%',‘,,?gs - or
3 Al SCOPE_OF WORK
FOR EXACT LAYOUTS, DIMENSIONS AND ELEVATIONS. CONPONENTS, DEVCES AND HATEFALS AS REQURED T0 ENSURE A
Cou RA d THE ELECTRICAL CONTRACTOR IS RESPONSIBLE FOR ALL BUILDING
I ING FEEDER 'S FROM THi ICAL — -
5. THE ELECTRICAL CONTRACTOR SHALL CONFIRM WIRING SIZE AND ENSURE Etioi’fg;knﬁwé..{ﬁh‘é"’m TSENEW a0bID /movir%ﬁcl’;&; & 2024-04-05
AT VOLTAGE DRGPS IN ALL SRANCH GIRCUITS AND FEEDERS MEET THE  ROCAKEAS Lo THE ELECTRICAL DISTWSUTON EGUPMENT. LUMNARES, =T rm
ALL EXTERIOR LICHTS TO BE CONTROLLED BY A CODE REQUIREMENT. AND BASE BOARD HEATERS. o 2024-04-05
PHOTICELL/THECLOCKCORTROL. CIRCUNT: 6. ENSURE TNﬁ‘T SF;WER‘TSLOMMUNICATVON CABLES AND CONTROL WIRING ARE TENDER INSTRUCTIONS
iSTAULED AL QUESTIONS ‘0N THE ELECTRICAL DRAWNGS SHALL BE FORWARDED
THIS PROJECT HAS BEEN DESIGNED TO COMPLY WTH: 7. THE ELECTRICAL CONTRACTOR, SHALL BOND ALL NON-CURRENT CARRYING 0. THE PROVECT MANAGER.IN WRITING:" WRITTEN ‘ANSHERS WLL.B
*  CANADIAN ELECTRI METAL PARTS OF THE SYSTEM AS REQUIRED BY CODE. EN:
. Egﬂililébgg;‘ CODZFE‘ZE REQUIRED PARTS OF THE SYSTEM ARE BONDED AND FRDTECTED SHOP DRAWINGS. =
DARK SKY COMPLIANT & THE ELECTRICAL CONTRACTOR SHALL vsgsv THE NEW ELECTRICAL ALLOWFOR; 57BUSINESS| DAYS FOR AN ENGINEERING! RESRONSE: E0.1
SYSTEMS ARE TESTED, STARTED AND READY FOR USE PRIOf FIELD REVIEW .
TURNOVER 1O THE OWNER. CONTRACTOR SHALL FIELD TEST THE ENTRE  A1GW 2 BUSINESS DAYS FOR BOOKING AN INSPECTION. THE
SYSTEM AND ENSURE IT IS UPERA“QNAL AND READY FOR USE. o2
COORDINATE WITH THE M. £ OF ALL SYSTEIS AS PART OF THIS ELECTRICAL: CONTRACTORIIS To” BEIFRESENT: ———
SCOPE OF WORK. ALL 1EST REPORTS SHALL BE SUBMITTED TO 3
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 LGHTNG LUNARE (40¥ LED - TPL 3

—_ 3500K, FLAT GLASS) C/
AoRpTon oR EOUVLENT ploseL 0. A0APTER, A UMANIE
COLOUR To MATCH
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g e
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SCHEDULE 1 Energy Attestation

MORTGAGE LOAN
INSURA':,CE ENERGY EFFICIENCY CRITERIA ATTESTATION

TO: Capital West <approved lender name> (“Approved Lender")
AND TO: CANADA MORTGAGE AND HOUSING CORPORATION (“CMHC”)

RE: Multi-unit residential project located at/to be built at
2591 Beverly St, Duncan, B.C. (Somenos View Residences) <municipal address> (the “Project”)

|, the undersigned, in my capacity as
R : <as applicable: [certified/licensed/trained]
Professional Englneer [as applicable: engineer, building consultant,

y ; : y ; energy advisor, Certified Energy Manager, etc.]>
with expertise and experience in the field of

o . <as applicable: e.g., energy consumption
Whole bundmg energy mOde”mg modelling and assessment of residential properties> ,

do hereby certify to the Approved Lender and CMHC that:

1. the information provided in the Project Summary, outlined in the attached report, dated June 15, 2023 <date of report>
is derived directly from the energy consumption and Greenhouse Gas (GHG) assessment | conducted in respect of the Project,
using best building energy simulation practices; and

2. the Project qualifies for CMHC's MLI Select energy efficiency criteria, as evidenced by the “¥"" which | have included in the
applicable table below:

(Dependent on the level of achievement of energy efficiency and GHG emissions reduction, place an “v* and provide the
requisite information in the applicable box (i.e., Level 1, 2 or 3) in either the table for new construction or the table for
existing properties, as applicable)

For New Construction

Evaluated based on the % decrease in energy consumption and GHG emissions of the Project, as designed, relative to the
energy consumption and GHG emissions of the Project designed to the requirements of the 2017 National Energy Code
for Buildings (NECB) — Part 3 multi-unit buildings or the 2015 National Building Code (NBC), as applicable.

Level 1 [] Level 2 [] Level 3 v

20% — 24% lower 25% — 39% lower 240% lower
than NECB or NBC than NECB or NBC than NECB or NBC

The Project will be The Project will be The Project will be
<%> lower than <%> lower than <%> lowe

<as applicable: [NECB] or [NBC]> <as applicable: [NECB] or [NBC]> <as applicable: [NECB] or [NBC]>

il
Step 3 of the BC Energy Step Code

i+l

Canada CMHCH¥ SCHL

20220124-004



For Existing Properties

Evaluated based on the % decrease in energy consumption and GHG emissions of the post-retrofit or post-renewal Project relative
to pre-retrofit or pre-renewal energy consumption and GHG emission levels.

Level 1 [] Level 2 [] Level 3 []

15% — 24% decrease over 25% — 39% decrease over 240% decrease over
pre-retrofit/pre-renewal consumption pre-retrofit/pre-renewal consumption pre-retrofit/pre-renewal consumption
The energy consumption and The energy consumption and The energy consumption and
GHG emissions will be reduced GHG emissions will be reduced GHG emissions will be reduced
<%> by relative to the <%> by relative to the <%> by relative to the
pre-retrofit or pre-renewal pre-retrofit or pre-renewal pre-retrofit or pre-renewal
consumption. consumption. consumption.

| acknowledge that the energy analysis upon which this attestation is based may be reviewed, audited or assessed for accuracy
and best practices by CMHC or used for CMHC's impact reporting purposes. | agree to provide timely responses to questions from
CMHC regarding the analysis and findings and, if necessary, provide a revised analysis and attestation,

DATED the 15 <day> of June <month>, 20 23 <year>
& 2
Name: Erik Larson

Designation: P.Eng

Contact ,
|n?onrr?1(;tion: erik@delta-t.ca



‘ CONSULTANTS LTD.

MECHANICAL CONSULTING ENGINEERS

Somenos View Residences, Duncan, B.C. DATE: Jun. 15, 2023
JOB NO.: 23196

Delta-T Consultants Ltd. has been contracted by Tri City Canada Inc. to conduct energy modeling for BC Energy
Step Code compliance for the Somenos View Residences (Building B) to be located on 2591 Beverly St. in
Duncan, B.C.. The project is to comply with Step 3 of the BC Energy Step Code as an alternative approach for
CMHC MLI Select New Construction Energy Efficiency Level 3.

The proposed building will be a steel framed mixed-use building over a concrete parkade with commercial units

on the main level and approximately 210 residential units from the second to sixth floors. The project is currently
at the Development Permit stage. The client is committed to design and build to achieve BC Energy Step Code

Step 3.

The proposed building envelope is to have:

- 2"x6" steel frame wall with Min. R-20 batt insulation and R10 continuous exterior insulation.
- Steel frame roof with Min. R-44 insulation

- Suspended concrete slab with Min. R-20 spray insulation

- Double glazed low-E windows. Triple glazed windows may be considered, if needed.

- Building envelope with reduced infiltration rate, if needed.

The proposed building mechanical/electrical system is to consist of:
- VRF system for commercial spaces on main level
- Ducted split heat pump system to provide heating & cooling to each residential suite. Other HYAC
systems with similar efficiency may also be considered.
- Energy recovery ventilator for suite ventilation
- Gas fired make-up air unit for corridor pressurization. Condensing model may be considered if needed.
- Individual electric hot water heater for domestic hot water
- Low flow plumbing fixtures, if needed
- QGas fired condensing boiler for parkade heating
- Electric baseboard heaters to provide heating to miscellaneous spaces
- LED lighting in common & CRU spaces

The building will be tested for air tightness according to the BC Energy Step Code.

Delta-T Consultants Ltd. will conduct whole building energy modelling as the project progress and work with the
client and design team to ensure the building satisfies the BC Energy Step Code Step 3 targets.

Erik Larson, P.Eng. % 4

Delta-T Consultants Ltd.

T: 250.860.5550 F: (250) 762-3755 A: 101 — 1449 St. Paul St.
E: info@deltatconsultants.com Mot KA Kelowna, BC V1Y 2E5
W: www.deltatconsultants.com CONSULTANTS LTD.



TRICITY CANADA INC.

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

SITE INFRASTRUCTURE

DUNCAN, BC

FOR BUILDING PERMIT (PARKADE)

WSP Project No: CA0006559
Date: 2024-04-08

DRAWING LIST:
SHEET DESCRIPTION

CA0006558-C-000
CA0006559-C-000A
CA0006559-C-001
CA0006559-C-002
CA0006559-C-100
CA0006559-C-101
CA0006559-C-102
CA0006559-C-200
CA0006558-C-201
CA0006559-C-300

SCHEDULE 2 Civil Plan

PROJECT LOCATION

SHEET TITLE

TITLE SHEET

GENERAL NOTES
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GENERAL NOTES
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THE CONTRACTOR SHALL CONTACT THE CWHCR TO ARRANGE A PRE-CONSTRUCTION MECTING PRIOR TO THE START OF CONSTRUCTION.
CONTACT "BC ONE CALL™ AT 1-800—474-0880 A MINIMUM OF 72 HOURS PRIOR TO CONSTRUCTION TO LOCATE ALL EXISTNG UTILTIES.

ALL CONSTRUCTION AND WATERIALS SKALL BE N ACCORDANCE WITH:
PPUCBLE LOCAL HUNGCIPAL BTLAWS AND GUOELNES:
THE UASTER MUNICIPAL CON: CUMENT AND STANDARD DETALL DRAWNGS (MUCD) LATEST EDITION (PLATINUM EDION):
Z CONSIRUCTION PLANS, SEALED AND ISSUED FOR CONSTRUCTION
 SPPUCABLE CONTRACY DOCUMENTS AN ALL SPECIFICATIONS REFERENCED THERE
< AR Ao/ UINITRY OF OMRONDIT M/OR FEDEAL SEPARTIENT oF ns»mzs A0 OGNS REQUREUENTS,
UNSTRY OF TRANSPORIATON °B. C. TRAFFC CONTROL WANUAL FOR ROADWAYS”
o TS Eomon,

Z HEALTH AUTHORTY.

THE CONTRACTOR SHALL MANTAIN O SITE COPIES OF THE ABOVE DOCUMENTS AND SHALL ENSURE THAT ALL TRADES ARE THOROUGHLY FAMILAR WITH THE APPUCABLE SECTIONS OF THE DOCUMENTS.

THE_CONTRACTOR SHAL EXPOSC AWD VERRY THE LOCATON AID ELEVATON OF AL EXSTHG SCRICES W THE MELD PROR To CONSTRUCTION AND NOTIFY THE ENGINEER OF RECORD OF ANY DISCREPANCIES, CONFLICTS OR OMISSIONS PRIOR
‘CONSTRUCTION.

FIGURED DIMENSION SHALL GOVERH OVER SCALED DIMENSIONS.

LOT DMENSIONS. SHOWN ARC FOR ROTCRENCE ONLY. RCFER TO BELS REGISTERED LCGAL PLAN FOR ACTUAL LOT DIENSIONS. THE CONTRACTOR SHALL CONFIRM LOCATIONS O LOT LIS PRIOR TO INSTALLATION OF SCRVICE. CONNECTIONS.
THE CONTRACTOR SHALL ENSURE THAT ALL APPROVALS REQUIRED FOR THE PROPOSED WORKS HAVE BCEN OBTANED FROM ALL AUTHORITICS AND AGENCIES PRIOR TO COMMENCING THE WORK.

THE CONTRACTOR SHALL ARRANGE FOR AND CODROINATE THE WORKS DONE BY

=70C HYDRO, TELUS, CADLE AND GAS.

= OTHER FRNCHISE’ UTLIES.

THE CONTRACTOR SHALL CONTACT THE APPROPRIATE PERSONNEL AT LEAST 72 HOURS PRIOR TO THE WORK. SCHEDULNG AND OTHER CONSTRUCTION CONSTRAINTS IMPOSED BY THESE WORKS SHALL BE TAKEN NTO ACCOUNT.

THE CONTRACTOR SHALL REPARR OR REPLACE ANY. CXISTING STRELTS, SCRVICES, OR LANDSCAPING THAT WAY D DAMAGED AS A RESULT OF CONSTRUCTION. REPARS TO DXISTING SCRVICES, SUCH AS WATER, SANTARY SCWER, STORM SOWCR
T O et TiMTING SHALL B WADE B THE CTY AT COST TO THE CONTRACTOR UNLESS OTHERWISE AGREED T0. REPAIRS T0 EXISTNG SURFACE WORKS MAY BE DONE BY THE CONTRACTOR AT THE DISCRETION OF THE CTY.

. THE CONTRACTOR SHALL ENSURE THAT STREETS ARE KEPT CLEAN AND FREE OF EQUIPLENT AND MATERULS AT ALL TIES WHEN CONSTRUCTION ACTIVTY IS NOT UNDERWAY.

A TRAFTIC AND PEDCSTRIAN SAFETY CONTROL PN SHALL BE SUBUITIED OY THE CONTRACTOR PRIOR TO THE PRE~CONSTRUCTION MEETING.
CONTRACTOR SHALL BE REGISTERED WITH WORKSAFE AC.

EARTHWORKS & GRADING
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THE CONTRACTOR S SURE AL N ACTVITICS ARC (4 ACCORDANCE WITH THE GEOTECHNICAL RECOMMCNDATIONS. WHERE THE GEOTECHNICAL REPORT VARICS FROU THE STANDARD MUCD 2009 (PLATINUL) CON. SCCTION 31
B el DF TME GROTECHNICAL REPORT SHALL TACE PRECEDENCE.

ALL TESTING OF MATERULS. AND COUPACTION BE PCRFORMED BY A GEOTECHNICAL ENGINEER. PRIOR TO ISSUANCE OF THE SUBSTANTAL COUPLETION CERTIFCATE, THE SUPERVISING CONSULTING ENGINEER SHALL SUBLT TO THE CITY A
T AL RebarT FREARED. BY THE. GEOTECIAICAL ENGNELR. COPES. OF REPORTS AND TEST RESULTS SHALL BE SUBUITTED TO THE ENGWEER OF RECORD AS WORK PROGRESSES O AS REQUESTED.

GOTECHNICAL ENGINEER TO REVIEW AND APPROVE EXISTNG ATERAL, TRENCH BACKFILL, AND IPORTED MATERAL PRIOR TO PLACEMENT.
ROUOVE VEGETATION, STRIP ORGANIC MATCRUL, AND UKSUTADLE MATERAL, AS REQUIRED, PRIOR TO PLACNG STRUCTURAL LL

COUPACT AL EARTH LS AND GRANULAR UATERAL LAYERS T0 05% WODIFED PROCTOR DENSITY (4PO), UNLESS. OTWERWSE DIRECTED BY THE GEOTECHNICAL ENGINEER.

JREAS SHALL OC GRADCD TO 4/~ Somm AT NOTED CONTROL POINTS. FINAL GRADING SHALL DT COUPLETED PROR T0 THE ISSUANCE CF A SUBSTANTAL COUPLETION CCRTINCATE.
EMEANKADNTS SHALL BE PLACED, SHAPED, COMPACTED, AND PROTECTED TO STANDARDS AND SPECIFCATIONS OF THE GEOTECHIICAL ENGNEER.

AL SIEVE, PROCTOR AND DENSTY TEST RESULTS 0 OC PROVOED TO THE ENGKCER OF RCORD.

ROSION AND SEDIMENT CONTROL

THE CONTRCIOR IS RESPONSILE FOR INSURING T BUPS ARE WPLEVENTED ON STC. ACCCPT INCLUDE THCSE PROVIDED BELOW, THOSE PROVIOED BY THE EROSION AND SEDIUENT CONTROL SUPERVISORS, AND THOSE PROVIOED
FISHERIES. AND OCEANS CANADA' LOPMENT GUDELINES FOR THE PROTECTION OF AQUATIC KABITAT (1003):
e onx TN ANEAS NEGESSARY (LEATE VEGETATN I ARERS TNAT GONT REGURE DISTURANCE)
ESTABLSH A STABILZED ENTRY/EXIT PONT
PROTECT THE PERIMCTER OF THE STE
ONENT Ur-m0PE W AROD T ok ST (KEEP CLEAN WATER CLEAN)

PLASIC SHECTHG o8 TROSOH GONTROL BMTS
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ENSURE THAT ALL CONTROL VEASURES ARE MAINTANED I GOOD Vomeg oRoER
RE-VEGETATE OR OTHERWISE PERMANENTLY STABILZE. THE SITE

THE CONTRACTOR SHALL INSPECT, DOCUMENT, AND MANTAN ESC AND AFTER EACH SIGNFICANT RANFALL EVENT. RECOMMENDATIONS CONCERNING ADDIIONS, MANTENANCE, AND MODIICATIONS  TO THE ACCEPTED PLAN, OR
T O T aenis (e, SHALL BF WPLEUDUTED WAEDATED 8 THE CONTRACTOR.

CONTRACTOR 15 RESPONSIBLE FOR THE MODIFCATION AND MANTENANCE OF THE ESC WORKS ON AN ONGOING BASIS, AND IMUEDIATELY PERFORM REMEDAL WORKS AS DRECTED BY THE ESCS, THE MUNCIPALTY HAVING JURISDICTION,
UG 6 RECORD, OR OTHER REGULATORY AND COVERNUENT AGENCICS

ROADWORKS

CONTRACTOR TO ARRANGE FOR REQUIRED TESTNG AT LEAST 48 HOURS PRICR TO COVERING WORKS.

CHANGES OF GRADE AND DRECTION SHALL BE FORMED BY SUOOTH VERTICAL AND HORIZONTAL CURVES.

ALL SUO-DASC ROAD AND GRANULAR BASC MATERALS SHALL DC COUPACTED TO 95% MPD.

EARTHWORKS, INCLUDING STRIPPING ALL LOOSC OR OTHERWISC DELCTCRIOUS MATCRALS OR SOFT SPOTS, COMPACTING, AND SLOPE GRADING, SHALL O COPLETED T0 THE APPROVAL OF A GLOTCCHNICAL DNGINCCR.
THE CONDITIONS FOR PLACING ASPHALT PAVEMENT AND CONCRETE SHALL CONFORM WITH THE SPECIFICATIONS OETAILED IN MCD 2000 (PLATINUA) EDN.

TE-INS TO EXISTING PAVEMENT SHALL BE NADE BY CUTTING BACK THE EXISTING PAVEMENT TO SOUND MATERWL AS NECESSARY TO PRODUCE A NEAT VERTICAL FACE. PRIOR TO PLACING ASPHALTIC CONCRETE, EXPOSED PAVEMENT
FACES AND OTHER ABUTTING STRUCTURES SKALL BE TACK COATED WITH ASPHALT EMULSION.

ALL NEW PAVEVENT SMALL BE GRADED SO THAT NO PONDING FCRUS. THE MINIUU CROSS SLOPE ON ANY NEW OR OVERLAN ROAD SURFACE SKALL BE 2%, UNLESS OTHERWISE SPECIED.

HOLES, ETC.. THAT ARE WITHN THE PAVED SURFACE OF THE ROADWAY SHALL BE SET AT BASE COURSE ELEVATION FOR THE WARRANTY PERIOD, AND ADVUSTED TO FINISHED COURSE ELEVATION PRIOR 10
FIISH COURSE PAVING, IF APPUCABLE.

SANITARY SEWER

-

~

=

TIE-INS AND CONNECTIONS: TO EXISTING SANTTARY SEWERS T0 BE PERFORMED BY THE CONTRACTOR UNDER THE DIRECT SUPERVISON OF THE ENGINEER OF RECORD. A MINIUW 72 HOURS NOTICE TO BE GVEN FOR ANY TIE-IN.
NEW SEWER LINES TIED TO EXISTING LINES SHALL BE PLUGGED UNTIL THEY ARE TESTED AND FLUSHED.

OWER FLUSHING SHALL BE PERFORMED ON ALL MANS_ PRIOR T0 ACCEPTANCE, VIDEO TAPE OF ALL WANS SHALL BE REVIEWED 8Y THE ENGINEER PROR TO PLACING IN SERVCE. TESTING AND VIDEO INSPECTION SHALL BE PERFORMED UNDER
B S o "o THE SUPERMSING CONSULTING ENGINEER. VIDED TAPES AND TEST REGULTS SHALL BE PROVOED TO THE ENGINEER PRIOR T0 THE ISSUKNCE OF A SUBSTANTAL COMPLETION CERTIFICATE.

DELETERIOUS WATERALS SHALL BE PREVENTED FROU ENTERING THE SEWER SYSTEM.
T0P OF NSPECTION CHABER STANOPIPES. SHALL BE SET T0. 600mm ABOVE FINAL LOT GRADE.

UANUFACTURED WIES OR APPROVED ALTERNATVE SHALL F USED FOR ALL SERVICE CONNECTIONS TO SANTARY UANS.
PROVIE A MINMUM 1.0m COVER FOR SANTARY SEWERS.

ALL PIPE TO BE PVC DR35 O AS NOTED.

STORM

1. E-MS M0 COMECTIENS 10 EXSTNG STORU STUERS To B PEAVORUED BY THE CONTRACTOR UNOGR THE DAECT SUPERVISON OF THE UGN OF RECORD. FOUSNDG APPRGUAL 10 PROCEED FROM THIS
"% NG 53 TOURS NOTCE To GE GNEN FOR ANY TEE-N.

2. NEW SEWER LINES TIED TO EXISTING LINES WUST BE PLUGGED UNTLL THEY ARE TESTED AND FLUSHED.

POWER FLUSHING SHALL DL PCRFORMED CH ALL MANS PRIOR TO ACCEPTANCL. VIDED, TAPC. OF ALL MANS SHALL OC ROADYED Y THE DNGINCER PRIOR. T0 PLAGIG I SCRYCC. TESTNG AND VIOCO INSPLCTION
SN GF POGRIED NG I DR SUPGRVSEN OF T SIPERISH CONSUTIG ENGNEER. VOED TAPES ARD TET RESIATS SHAL B PROVIOED 10T G FROR 1o T SSUANCE.

4. DELETERIOUS WATERWLS SWALL BE PRIVENTED FROM ENTERING THE SEWER SYSTEM.

5. T0P OF ISPECTION CHABER STANOPIPES SHALL BE SET TO 600mm ABOVE. FINAL LOT GRADE.

5. WANUFACTURED WIES OR APPROVED ALTERNATVE SHALL BE USED FOR ALL SERVCE CONNECTIONS TO STORM UANS.

7. PROVIDE A MNMUM 1.0m GOVER FOR STORM SEVERS.

8. ALL NEW DETENTION STRUCTURES, INFLTRATION FACLITES AND FLOW CONTROL STRUCIURES £0. ORFICES, GATES, WEIRS T0 BE VIDEO TAPED O PHOTOGRAPHED BY THE CONTRACTOR.

5. ALLPIPC TO OF PVC DRIS OR AS NOTED.

WATER

1. PRESSURE TESTIG AND. CALORATON oF NEV WATCEWORXS T0 BE PERFORUED PROR TO TE-I To BUSTIG WORKS AID WINESSED Y OUGNEER OF RECORD. CONTRACTOR TO_ FROVDE TESTHG PLAN To
BNGNELR OF RECORD PRIOR T0 UNDERTAKING TESTS.

2 THE co SHALL ENSURE THAT ALL NEW WATERWORKS WAVE TEST POINTS AND TEMPORARY BLOW-OFFS SUTABLE TO ENSURE ADEQUATE PRESSURE TESTING, CHLORNATION AND FLUSHING. DISCHARGE OF
A ORAATES WATER WTo- CHES, STORM SIWERS R WATCRCOURSES 15 STRCTLY PROWIITED.

PROVIDE A MINMUM 1.0m COVER FOR WATERWANS.

4. WATERMANG SKAL B WARKED BELOY GRAOE USIO A MELC DETECTASLE RENFGRCED UNDERGROUND UILIY MARKG TAPE, TUE TAPE SHAL 26 MM, 30mn O, METAL, BLUE IN COLOUR AND
ATER UNE BURCD BELOK" THE TAPE 5 T0 6€ ISTALED ON T0P OF TE I CUSHON, A UNNA OF 30om ABOVE T TP OF T FiP. UAANG TAPE SHLL B

A MINIMUM OF 1.5m HORIZONTAL CLEAR SEPARATION AND 150mm CLEAR VERTICAL SIPARATION SHALL BE MANTANED BETWEEN WATERMAINS AND ELECTRICAL CONDUITS, GAS MAINS AND TELEPHONE CONDUITS,
UNLESS OTHERWISE SPECIFED.

6. CONTRACTOR SHALL CONDUCT PRESSURE TEST IN ACCORDANCE WITH MUCD SPECIICATIONS AND IN THE PRESENCE OF THE CML ENGINEER.
7. CONTRACTOR TO WANTAIN ACCESS AND WATER SERVICE TO LOCAL HOUSEHOLDS AND BUSINESSES AT ALL TIMES.

8. NEW WATERWANS ARE TO BE PRESSURE TESTED, CHLORNATED AND BACTERILOGICALLY ACCEFTED BY INTERIOR HEALTH AUTHORITY PRIOR TO CONNECTION TO THE WATER SYSTEM. SUPERCHOLRINATED WATER SHALL
T I ceoRoMNee. Wi STy OF EWRONENT AND DEPARTUENT OF FIHERIES AN OCEANS GUOELNED PRIOR 10 DSCHARGE T ANY ORANAGE. COURSE.

9. HEALTH AUTHORITY PERMT TO CONSTRUCT IS REQURED PRIOR TO COMMENCING WORK.

10 ALL PIPE TO BE PVC DRIB OR AS NOTED.

CROSSINGS®:

WATERMAN ABOVE SEWER
. 150 TO 450mm CLEAR VERTICAL SEPARATION

— WATERMAIN JOINTS 7O BE PROTECTED’

~ ADDIIONAL BEDDING STRUCTURAL SUPPORT REQUIRED

2. >450mm CLEAR VERTICAL SEPARATIO!
2 6B VATERUAN, AND SEVER JONTS 10 BE PROTECTED!

WATERWAN BELOW SEWERS

3. 150 TO 450mm CLEAR VERTICAL SEPARATION
' BOTH WATERMAIN AND SEWER JOINTS TO BE PROTECTED”
|~ ADDITIONAL BEDDING STRUCTURAL SUPPORT REQUIRED

SYATERUAN, TO_BE LAD ABOVE THE SEWER I POSSIBLE, WITH THE CENTRE OF THE PIPE LOCATED AT THE CROSSING TO MAKMIZE THE
'SEPARATION DISTANCE. BETWEEN JOINTS. VERTICAL SEPARATION LESS THAN 150mm NOT ALLOWED.
TDISTANCE FOR PROTECTVE MEASURES 15 MEASURED NORKAL (PERPENDICULAR) o THE SEWER. SEE TLE 1 BELOW FOR PRECAUTIONS
10 REDUCE THE RISk OF SANTARY D STORM SEWAGE ENTERNG MATERMANS THAT MAY BE CONSIDERED.

HYDRAULC BARRIER I\ TRENCH BETWEEN SEWER AND WATERUAN. BARRIER MUST BXTEND AT LEAST 300mm (1 Foom)

Srvou oUTER_EDGE OF WATERUAN ON BoTH S
NOT APPLICABLE TO' SEWER FORCEMAINS.

TABLE 1. DAMPLE PROTECTVE MEASURES TO BE CONSIDERED (MORE THAN ONE MEASURE WAY BE wmumm)

[ eROTECT WATERMAI JONTS AND SEWER JOINTS WITH SHRINK-WRAP: PETROLATUM TAPE. OR OTHER EQL) />
PELNE PROTECTION PRODUCTS. FOR EXITIG SEVERS, THE GISTANCE FOR PROTECTR HEASUR A AR Redlcen To £/
(5 FEET) FROM NEW WATERMAN TO AVOID EXCESSVE EXCAVATION SEe Roune 1 sELow.
|~ CONSTRUCT SEWER OF EQUVALENT CLASS PRESSURE PIPE OR REINFORCED CONCRETE PIPE USING FLEXIBLE GASKETS. i
”

— ENCICE ETER WATERIAN OR SEWER INSDE CASNG PIPE SLEEVE, THE CASING PIPE MUST BE A MATERIL THAT 15 bl
[APPROVED FOR USE AS A WATERMAI

PROTECTION (E.G. WRAP)

FIGURE 1. JOINT WRAPPING WHERE REQUIRED.

FRANCHISE UTILITIES

1. FRANCHISE UTIUTIES INCLUDING BUT NOT LMTED TO BC HYDRO, TELUS, SAW, AND FORTIS ARE SHOWN FOR INFORMATION ONLY. REFER TO FRANCHISE UTILTY DRAWINGS SPECIFICATIONS FOR DESIGN AND
CONSTRUCTION PURPOSES.

LEae0:
RN

[ C| 20240408 [FOR BUILDING PERMT (PARKADE) [
[ | 20240322 [ FOR BUILDING PERMT (PARKADE) )
[ [ 20240521 [FORREVIEW ciB
rev| oure DEscuPTION [

s;;“”" 1F THS BAR 1S NOT_
Lo, AOAT
prr— VURPOTTHGSEALE.
)
—_—
26mm
=
e cviL
'WSP Canada Inc.
‘Suite 100- 939 McGil Place, Kamloops, BC, V2C 6N9
T 2508266116 | www.wsp.com

PRO.ECT NUMBER: CAODOGS50

2

ENT:

TRICITY CANADA INC.

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

E

GENERAL NOTES

[FOR BUILDING PERMIT_2024-04-08 |

DRAWNG NUMBER: ReY,

C-000A c




T8 wp-crcs

i
&
STRATA PLA 150 4
<L 18 PLAN 26079
i ~
[
=
\\
\\ \a(: mar/psusnr/y :' :
) L
EX. DRANAGE COURSE{(TYP.) p
A - 1
PLAN 44226 PLAN 38079 ]
£ ¢ FoR DG FERVT PARASE, |
"y R OR BUILDING PERMIT (PARKADE) ci|
7773 \ OR REVIEW. )
/ ‘ OR EARTHWORKS PERMIT EBF
/4 t P . ! W h DESCRPTION Y
[ i, | o e X i o
B - .’/— i i
3 o i ;
- ([ EASEMENT PLAN EFPISSST t%
Y e i
4
3
3
¢ —— =
rs 1500 20240215
: DR
-t
[ T
U L] | ¢ e
. Pl;iN!iiB;giL’gANDA’lZT W PLAY | 3 oML
Bors, ;//vamrﬁaspn1zgss i bl '
it ‘ ‘
; WS | )
2
} WSP Canada Inc.
‘ #420-301 Victoria Street, Kamloops, BC V2C 243
2503745252 | www.wsp.com
t PROECT NUMBER: CAD06559
) ey
o TRICITY CANADA INC.
aupne.a
oo
SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET
et I oot Pt 888 ! e ‘“ii’.fc?é” —
H = T EXISTING CONDITIONS PLAN
|t '
H -
H PLAN ;
| \ [ 10 3om
! 100 P —— P —
| FOR BUILDING PERMIT 2024-04-08 | C-001 c




STRATA PLAN 1530 s
o 18 PLAN 36076

(. DRANAGE. COURSE (TYP.) X, STM OUTRALL

.

B

OR BUILDING PERMIT (PARKADE) [cB)

-OR BUILDING PERMIT (PARKADE)
20240321 [FOR REVIEW [c)
2024-02-15 |FOR EARTHWORKS PERMIT
“OR PRELIMINARY
OR CONCEPTUAL
DescRPTIoN

A
PLAN 44325

[=[o[o]m]-]

UNDISTURBED
REMAINDER LOT

S

o w rey—~

1

6 DRANAGE COURSE

SRWPLRN
PPaskis”

S M AP A IR A

o ot
1500 2230614

DSR!

S FFTHS BT NOT
oL E— Y
[rre— |YOUR PLOTTING SCALE.
EBFICB

PER FLOOD PLAIN COVENANT ] S \
CAT095269, UNDERSIDE OF MAIN - i -
FLOOR TO BE MINIMUM 9. ~ (] i | T T2

——
Zmm

SrarLe cviL

\\Sl)

sec1sanp1s | |
+ PLAN 8384 EXCEPT PART IN PLAN
59076, VIP52075 & EPPI2405 |

)

o

Canada lnc.
#420-301 Victoria Sireel, Kamioops, BC V2C 243
T 250-3745252 | wwwwsp.com

— ——

m |

£x. 300 cuv. (VP!

PRO.ECT NUMBER: CAODUGS59
) cuewT:

EX. UNKOWN WATER.
CHAMBER (TYP)

.

ne

T8 wp- oty
FLOTTED

Tocwr \
t

"o . TRICITY CANADA INC.

—————NEW WATER 'SCRVICE WITH VETER VAULT,
DOUBLE CHECK VALVE ASSENBLY
REQUIRED INSIDE BULDING.

CUBNT REF.

PROECT:

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

REM A REW A
PLAN 22886

PLAN 12211

SITE PLAN

PLAN

10 30m
‘ORAWNG NUMEER: R,

[FOR BUILDING PERMIT_2024-04-08 C-002 F




T8 wp- st
FLOTIED.

PLAN 44326

(OFFSITE WORKS TO.
BE DETERMINED

1
PLAN 36076

\ UNDISTURBED
\ REMAINDER LOT

STA=01036.232

oni

S A
0
~\‘f°/

HIGH POINT ELEV = 10,000
HIGH POINT STA = 04061.337
BV = 10000

ELNV=100005TA = 04037.176

STA = 04081337

BE = 10000

%’ ONE-WAY DX
/ S0P S
S |
L
o
"PER FLOOD PLAIN COVENANT CA7095269,
MAIN FLOOR TO BE
'MINIMUM 9.75 GEODETIC
/ e

w
7

Wﬂ

10;
o
H & 1 b B NIl Teseeeedbio—
8 3
l [
7 T
1
6 l
1
) I
1
. k i u
04000 04010 0+020 04030 04040 0+050 0+080 04070 04080 04090 04100 04110 04120 04130 04140
i Pt 100.48m
Reisan
it
ey

[FOR BUILDING PERMIT_2024-04-08

Srccr i °
00 Brer s @ 530 o (07N B RIS C L R

REVSION

2020408 | FOR BUILDING PERMT (PARKADE)
OR BUILDING PERMIT (PARKADE)
OR REVIEW.
OR EARTHWORKS PERMIT

20240215

OATE

SBL engineeraend
Geoscintsts 8¢
Pem 100100

ST e e e e
S e TR A AT

P
ASNOTED 202402-15
e
DSR
pa— IF THS BAR 1S NOT
DS 25mm LONG, ADUST
T YOURPLOTING SALE.
Eiree

—_—

25mm
SraRLNE cviL
'WSP Canada Inc.

#420-301 Vicori Sireel, Kamloops, BC V2C 243
T 2503745252 | www.wap.com

PROECT NUMBER: CAODOES5
‘cueNT:

TRICITY CANADA INC.

CUBNTREF,

PROECT.

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

ROAD A PLAN & PROFILE
STA 0+000 TO 0+140

‘ORAWNG NUABER Rev.

C-100 D




T8 - coar b

250_PG_STU AL AN, (TENPORARY)

e T

o4

®

ONE WAY £aT
STop ity

EX STU MK (TYP)

Pacu

K i 1 Iy
B A

5

UNDISTURBED .
REMAINDER LOT _~

5

STh=0+154241
Ttv=9.452

i
EEN-10000

STA 0+140 MATCHLINE
e r— 2

o+140

04150 o+160

04170

o+180

oy

ELV=5.893

0+150

04200

i

el ik e e
il
‘ PER FLOOD PLAIN COVENANT CA7085269, H
UNDERSIDE OF MAIN FLOOR TO BE

MINIMUM 9.75 GEODETIC i

1
(O PROPOSED PARKADE
- st sém

04210

04220

04240

04250 04260

04270

xR

I
04230 04293

Ay

oS-gvI08r

Eootiaaris
sty

ey
i

173m

18.18m

7031m

[FOR BUILDING PERMIT 2024-04-08 |

ReVEION
I -
[[D | 2020408 | FOR BUILDING PERMIT (PARKADE) )
| C_[[202¢03-22 [FOR BUILDING PERMIT (PARKADE) )
[ 8 [ 20060521 [FORREVIEW )
[ 4| 202402-15 [ FOR EARTHWORKS PERMIT EBF
rev| oate DESCRPTION [
S engneersand
Ge:

D S B AL R A AR A
[panionmrumonamoneanae |

=
ASNOTED memts
DSR_ .
S——— IF THS BAR IS NOT
DSR 25mm LONG, ADJST
o VoUR PLOTTNG SEALE.
EBFICB

—_—

25mm

pepLE civIL

\\\l)

WP Canada Inc.
#420-301 Vicoria Sireet, Kamioops, BC V2C 243
T 250-3745252 | wwwwsp.com

PRO.ECT NuMBER: CAOD0GS59
cueNT:

TRICITY CANADA INC.

CUBNTREF. %

PROECT:

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

ROAD A PLAN & PROFILE STA
0+140 TO 0+260
C-101 D




T8 oot

e

PLAN 390

PLAN 44326

TSR FLAN,
EPPaS51

BE DETERMINED.

N\~ skw eppasi
~ QX cesearzoFor rosn
~

X 300 cuLy. (IYP)

£x. 200 cuw. (e~

¥4
N

YORK ROAD

FEM4 =
PLAN 12311

Siouor =

[] 15m
1:250 =£==

i o w
@ 0
3ld {H 10
- 153 — - —H s
T~
\ L h
X a
\ - —i8
o e e () =
— =8 »
18.47m-3008 PVC TN © 0.50%
- 043000 P s @ 30
S S— o8 15.87m=-300¢ PUC_SAN © 0.3
= = - wne pic ox a
s
- . 4
Lsei2om-300 i 54 @ 03%
- H H H H oty
ovot0 ovo20 ov030 04040 ov050 04080 os070 04080 04000 04100 o+110 or120 04126
23.07m ssem Eiha 1084m 3815m 938m
Ry
[N
i

PROFILE
o PE—

o T v 50 3m

A

2R
3

REM 1
PLAN 1346

REvioR
(D[ 20240408 [FOR BUILDING PERMIT (PARKADE) 8|
2240522 [
20240321 | FOR REVIEW B
[(A [ 2023:05-14 [FOR CONCEPTUAL E3
DEscRPTION [

commpy JFTHS BRI NOT

DR | e«LoNs.AdwsT
[ry— YOUR PLOTTING SCALE.
EBFICH
——
Zom
DscPLE:
civiL

\\\I)

WSP Canada lnc.
#420-301 Victoria Streel, Kamioops, BC V2C 243
T 2503745252 | wwwwsp.com

PRO.ECT KULBER: CAODDGS50.

cuBNT:

TRICITY CANADA INC.

CUENTREF.

PROECT:

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

me

OFFSITE SANITARY
PLAN & PROFILE

[FOR BUILDING PERMIT_2024-04-08

‘ORAWING NUMBER: RV,

C-102 D




INTERSEPTOR SWALE

JOINT OVERLAPPING DETAIL:

WIRE MESH FENCE WIH FILIER
FABRIC MATERIAL ATTACHED.

STEP: 1 fLow nmrcnm

2 X 2 WOOD POST,

STEEL POST,
EQUIVALENT PLACED
ON DOWNSLOPE SIDE.

%S 1 MAXIMUM

ORAN TO BXIST
—
STORM SYSTEM GEOTEXTILE FABRIC

I TRAI TERING PUMP STEP: 2 wooD PosT
NEWLY GRADED OR
L DISTURBED SLOPE. GEOTEXTILE FABRIC
e = Bamerna O out vt s
1 OB €6 2% e (U AN IO
QUARRY SPALLS. STEP: 3 WOoD POST
GeorBMLE FABRIC OVERFLOW BYPASS. FOR . oL 12mme LS BURY BOTTOM OF FILTER FABRIC:
75mm T0 100mm CEAR ROCK PE SToms voLoES o D s o MATERIAL WTH_ COPACTED CEOTEXTLE FABRIC
- A T S mmn BeCAVATED MATERIAL
scowo ™ To
PLAN TR oo Be s 0 —ﬂl—g oo

NOIES:
1. REMOVE AND REPLACE PAD WHEN SOLL IS VISBLE ON THE SURFACE "

(T\CONSTRUCTION ACCESS @Q\TCHBASIN PROTECTION
\:/ SCALE N.TS. SCALE N.TS.

NOTES:
1AL SURTACES To 0 PROTECTED IMUCDUTELY UPON COUPLETION.
7. SEOMDT TO 6C ROIOVED WHDN 1T MLLS HLT THE FONO.

3! SEDMENT TRAP AREA TO BE IN. 1.0% STE AF

(N\SEDIMENT TRAP
WMALEN.T.S.

L\-WBDD PoOST

TYPICAL CROSS SECTION

REMOVE SEDIMENT WHEN UNIT 15 1/2 FULL

WIRE VESH
TR ATCHED.

m mn

'OR BUILDING PERMIT (PARKADE) [
SILT FENCE OR BUILDING PERMIT (PARKADE) CJB|
S o u e |
MRMPPED POLYEYHELDIE OR REVIEW. CJB
s;m%gigv;lmpm UAPPED A OR EARTHWORKS PERMIT EBF
ANCHORCD BY ROPE AND SAND BAG OR CONCEPTUAL EBF
EX. 2508 STM- UM A Jm GRID. (MM) 10 PREVENT
o i — 0
- \T e et e
S ST — rmwmm:sww
RCS) OR OTHCRWISC SVDASMZ(

i
-]

b t.8m wcnon
BURY BOTTON OF LTER FABRIC

VN 7 BAYS o AHEUG
N GRADES OR PRIOR 1O SHUT MATERAL N 300x200mm TRENCH.
wm O% THE WATER, o

s o Wi

NOTES

1. REMOVE SEDMENT WHEN T REACHES 1/3 HEIGHT

(TSl FENCE

/\STOCKPILE DETAIL

1
|
I
I
1]
Hi SCALE NTS.
e
WIS o, wish, reee proy rm
=" Ol o RS Y Wi & hore 3om ASNOTED 20614
BROKEN RoCK GRAVEL o
| SROKDN ROCK GRAVEL (75mm CLEAR AND DR
Smm CLEAR T o m
_ iy i con N Tl M— o Scomy sz sremc
! S 5 N e VOURPLOTTNG SCALE.
PUUP TO EX, STORM- s %4 ~—  CONSTRUK EBFIC
oA E—
I / 2 2mm
FLOCCULKTON TANKS. (SUPPLED B OTHERS) 1 A
PRl , . T B= —
! PR e > e LS5 — cvIL
seounT T I )
NO CONSTRUCTION ACCESS . .
———_ NocOuSTRUCTIONAGCESS __ o S
o 2000 Son35 S D0
v’ IF PLAN

\\\l)

SROKDN RocK G
m CLER 3

ko
g (oo THcx oN B o
& L . WSP Canada lnc.
] #420-301 Victoria Streel, Karloops, BC V2C 243
— 1. PURPOSE IS TO 203
CBICLES Ko euruesn PRoR 0 T TR Wisap et
2 COVRACIOR 10 Wamun wik. oF o
o 4 DT oF wATER 10 LTER FAERG CONTRICTOR o luamoL it PROECTMIMGER: CAODIESS)
AT AL TS "ACCULULATED SEDUENT AS REQUAED —

O PROVDE PROPER CLEANING OF TRUCKS.
100-150mm ROCK MN 8°
THCK C/W GUNTE IN BASIN

CROSS SECTION

APPROX. SURFACE FLOW DI }
FoLow

IRECTION. ¢
NG EXCAVATION (TYP.) Ex.toT

TRICITY CANADA INC.

=g (3)ELOQDED BASIN WHEEL WASH

!
|
|
|
|
|
|
T
|
| cuiTREr ¢
|
|
|
|
|
|
|

2 /Pmsz 1 BouNDARY

PROECT.

EROSION AND SEDIMENT CONTROL

SOMENOS VIEW RESIDENCES

1 IO S L O U B MR, o S ST U U TS
S L A L i, S e o 2501 BEVERLY STREET
e o o s o oo et s
b, ESTABUSH A STABILZED ENTRY/EXIT POINT
o
e i a7 o S (2 i 0 e
ek paiit
e B e
. SR oY SEOUBT ST TGS OSTE EROSION AND SEDIMENT
tian T o S
e L U N —— CONTROL PLAN
L O o ¥ 1o e W o
L e I et v it
;

ENSURC THAT ALL CONTROL MEASURTS ART WANTANCD IN GOOD WORKING OROCR
m. RE-VEGETATE OR OTHERWISE PERANENTLY STABILIZE THE SITE

R SKAL ISPECT, DOCULENT, AND WANTAN ESC WORKS RECULARLY, M0 AFTER £ACH SCAIPCANT RANFALL EVENT.
ktmuumumnus CONGERNG ADOMONS, WANTBUCE Mo Moonafois To THE ACCEPTED Pk, OF NEW BT
MARAGEMENT (BLPS, SHALL B2 PLEUENTED MEDATELY BY THE CONTRACTOR.

"ORAWING NABER: ReV.

THE CONTRACTOR

T8 - coorcn

ESATELY PEREGRM, RotDi. WORKS
OMHER RECUI

JLATORY AND GOVERKMENT AGENCIE

RESPONSIBLE FOR THE MODIFICATION AND MANTENANCE OF THE ESC WORKS ON AN ONGOING BASIS. AND
45 DRECIED 1 THE. £5CS, THE WUNCIPATY HAMG JURSOIETON, ENGNEEX G RECORD OR

[FOR BUILDING PERMIT_2024-04-08

C-200 E




T8 - ccrz

C—

STRIPPED 0.6, TO SUBRADE-
CUT VOLLME = 3934m (TYP)

20040322 | FOR BUILDING PERMIT (PARKADE) [

i i i 3 H i 0240321 |FOR REVIEW. CJB]
| i : i i H i s OR EARTHWORKS PERMT EJ
H i H REV|  DATE DESCRIPTION BY
s

§

5 R | S
(D[ 262008 |FOR BUILDING PERMIT (PARKADE) [
c
(e
)

39,
120
78
787

7231

7an
7371

7308

138
733

5 i H 3
o+o00 o+010 o+020 o+030 04040 04050 04080 o+070 o080 O+085
EEvasae

SECTION A—A i j

o T v 1s0 am

SOL REVOUA 07 DIPOSIT WFORUATION
ESTWATED QUATIY OF SOL  TYPE OF WATERAL auay, (m')
o T0 B REMOVED 1000mm EXSTNG T2080m oy =
£ 18 BE berosien 50 CRUSHED, oaSC1.56m
PROPOSED CATE OF COVMENCEMENT:  SEPTEVEBER 2024
PROPOSED DATE OF COUPLETON.  SEPTEVBER 2025 R
seon FTHsBARENOT

ESTUATE PREPARED BY: DOUG RANDELL, P.ENG,  DATE: WARCH 22, 2024 DR Btk
o vourPLOTTHaSCALE.

—_—

i civIL

\\\I)

i H /SP Canada Inc.
= = J— i - #420-301 Victoria Shreet, Kamioops, BC V2C 243
T 2503745252 | wwwwsp.com

PRO.ECT NUMDER: CAOODGE59

cuewT:

06, (VP

TRICITY CANADA INC.

STRIPPED 0.6, TO SUBRADE.
CUT VOLUVE = 3034m (TYP)

CUBNTREF. 1

s PROECT.

i SOMENOS VIEW RESIDENCES
. 2591 BEVERLY STREET

o prec S e ovano v Froma ™
SECTION B-—B EXCAVATION SECTIONS

DRAWING MABER Rev,

|FOR BUILDING PERMIT 2024-04-08 Cc-201 D




CTE wp-coarcs
FLoTTED

£
zg ST pLn 530
; o sL1e
B3
a ;
PLAN 44328 PLAN 33079

SPW EPFRZI
DEDICATED FOP FOAD

(OFFSITE WORKS TO.
'BE DETERMINED \

sToP sioN

65611

3
PLAN 33076

NO CONSTRUCTION ACCESS

UNDISTURBED
REMAINDER LOT

&

B} o

7

PER FLOOD PLAIN COVENANT
CAT035269, UNDERSIDE OF MAIN

FLOOR TO BE MINIMUM 9.

|l (]
___ PROPOSED PARKADE
stabsen

—im

all o o

S

EX LOT

one-way o
6 T
o
rd |
[t
H

PLAN 12311

REMA
PLAN 22656

PLAN
00 ——— ]

OUTSIDE SWEPT PATH

FATH OF FRONT WHEEL [

STEERING LOCK ANGLE = 43.4 dog.
ACHEVED STEERING ANGLE:
30 deg. SWEEP ANGLE: 21,1 ceg.

00 deg. SWEEP ANGLE:
120 deg. SWEEP ANGLE: 30.7 deg.
150 deg. SWEEP ANGLE: 414 deq.
180 deg. SWEEP ANGLE: 42.3 deg.

50 doq, SWEEP ANGLE: 314 deg.
s e |B)

E=ONE CYCLONE Il 95 HP
GITY = FIRE & RESCUE

op___sm___tom

E—One Cyclone Il 95 HP
meters

Width :2.90

Trock 1285

Lock to Lock Time 6.0
1434

Steering Angle

REVISION:

OR BUILDING PERMIT (PARKADE) ciB
OR BUILDING PERMIT (PARKADE) [
OR REVIEW. ciB
OR EARTHWORKS PERMIT EBF

DESCRPTION oy

e e e e

—— =

1500 20240215

DSR.

- IF THIS BAR IS NOT

DSR LONG, ADJUST

ey T
—

250m

DISCPNE: CIVIL

\\\I)

WSP Canada Inc.
#420-301 Victoia Stree, Kamloops, BC V2C 203
T 2503745252 | wwwwep.com

PROJECT NULBER CAOO0GS59

| FOR BUILDING PERMIT 2024-04-08

CuBNT:

TRICITY CANADA INC.

CUBNTREF. &

pROXCT:

SOMENOS VIEW RESIDENCES
2591 BEVERLY STREET

e

TURNING MOVEMENTS

"ORAWING NUMDER: Rev,

C-300 D




\\\I)

wsp.com

SCHEDULE 2 Concept
Stormwater Plan

PRELIMINARY STORMWATER STORAGE REQUIREMENT
MEMO - PHASE 1

BACKGROUND

TriCity Canada Inc. (the Client) has retained WSP Canada Inc. (WSP) to provide technical
oversight regarding stormwater retention volumes that will be required to develop the site adjacent
to 5950 York Road, Duncan BC, as per the latest phase 1 site plan. The goal of this study was to
identify storage volumes required for the phase 1 site plan based on the latest best management
practices regarding stormwater conveyance and local byalws.

EXISTING SITE DRAINAGE

The site is approximately 0.68 ha in size and is currently bare grassland, previously used as a
recreational golfing facility, otherwise known as a driving range. With the completion of the
Hamlets, recently developed to the north of the subject site, a 250mm storm main was added to
service future phases. This storm main runs east to west and has an outfall to the wetlands, west of
the subject property. The subject property is adjacent to this storm main on the northwest corner. It
is expected that current surface runoff generally drains to the north and west towards the existing
offsite wetlands. From topographic survey and google earth data the subject property appears to be
sloping to the north and west.

There is a municipal storm system along Beverly Street, south of the subject property. However,
existing municipal storm network specifics are not known currently. Surface runoff from Beverly
Street is not anticipated to impact the subject property.
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Figure 0.1:View from York Road looking west.

Adjacent properties records indicate upgrades to York Road, along the east side of the subject
property, were designed by Cowichan Engineering Services Ltd. The upgrades generally consist of
a paved 7.5m driving surface, with a cul-de-sac at the north end, a 2m sidewalk and barrier type
curb along the west side of York Road, and a realigned ditch and new CMP culverts along the east
side. All surface runoff from York Road is conveyed via an overland flow path to the new ditch at
the northeast end of York Road. The surface runoff from York Road is not anticipated to impact
the subject property.

PROPOSED STORMWATER MANAGEMENT SYSTEM AND DESIGN

The design for the proposed site drainage and stormwater management has been developed in
accordance with the following:

— MMCD Design Guidelines 2022
— Relevant Bylaws
— Best Management Practices (BMPs).

The minor systems will be designed to the following return frequencies:

— Stormwater management — 5-year return

STORMWATER DETENTION SIZING

The onsite stormwater detention facility will be sized to accommodate a 5-year return event and is
proposed to be located under the parking lot at the northwest corner of the property. Downstream
of the detention pond, an overbuilt storm manhole has been proposed and storm flows will be
conveyed to the 250mm storm main that has previously been installed. The detention tank has
been sized to accommodate runoff from the proposed building and associated parking lot.

Runoff from impermeable surfaces will be collected using rainwater leaders and catch basins from
parking lots and road surfaces and will be conveyed to the MNC rainwater detention to the west
via the existing 250 storm piping on the north west of the property. Site grading will convey storm
water to the northwest corner of the property. A proposed alignment of storm sewers will require

Page 2
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design and therefore this plan is to be considered preliminary and represents the most conservative

volume required. We understand that there may even be an agreement in place to eliminate
stormwater storage requirements altogether. This will need to be confirmed during detailed design.

The 5 year return storm was examined on a 1, 2, 6, 12, and 24 hour duration. The 24 hour duration
produced the most conservative estimate for storage and the results for the 5 year 24 hour duration

storm are shown.

The parameters used to calculate storage requirements are shown in Table 2.1.

Table 0.1: Pre Development 5 year PCSWMM Model parameters

PARAMETER VALUE NOTES

Total Area (ha) (A) 0.68

Predevelopment Runoff 0.20 Coefficient for grasslands
Coefficient (C)

Time of Concentration (min) 15

5-year 24 hr -Rainfall Intensity (3.1

@

Q Predevelopment PEAK(10 0.01 m3/s

min, 5 year return)

Table 0.2: Post-Development 5-year PC SWMM Model parameters

PARAMETER VALUE NOTES
Total Area (ha) (A) 0.68

Postdevelopment Runoff 0.90

Coefficient (C)

Time of Concentration (min) 5

5-year- 24 hr Post Dev Climate (3.5

Change Rainfall Intensity (I)

Q Postdevelopment PEAK 0.03 m3/s

(24, 5 year return)

These parameters led to a storage requirement of 119.45 m3, PCSWMM results have been

attached.

Page 3
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EROSION AND SEDIMENT CONTROL

Please refer to the attached Erosion and Sediment Control (ESC) plan for details. These measures
will need to be in place prior and during construction activities..

Thanks,

Engireers and
Gzoczientisic BC
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SCHEDULE 3
Landscape Plan

Key |Common Name Latin Name Size
Trees VMAP Vine Magle Gem Cal
IMAP Japanese Maple 'Bloodgood’ Gem Cal
GINK Maidenhar Tree Grnkgo biloba var. ‘Princeton Sentry’ 7em Cal
FAGU Columnar Purple Beech Faqus sylvatica var. ‘Dawcks Purple’ Gem Cal
Medwm BOX Boxwood Buxws sempervirens var. Wintergreer! #5 Pot
Shrubs
Small Shrubs _|AZAW Evergreen Azalea Azalea var.Gumpo Wh #2 Pot
EUOF Creeping Evonymus Evonymus fortune: var #1 Pot
DWPJ Dwarf Lily of the Valley Shrub__|Piens japonica var! #1 Pot
Ground BEAR Be: Arctostaphylos uva-urs: var.Vancouver Jade SP4
Covers BERG Heartleaf Bergena Bergena c var. Bressingham Rub SP5
COTO Creeping Cotoneaster Cotoneaster dameri SP4
Vines ARM Evergreen Clematis Clematis armandn #5 Pot
Perennals Kaffir Li Schizostylis coceinea var.Oregon Sunset!
¢ Grasses Coral Bells. Heuchera alace Purple!
Flame Sedge Carex testacea
Vanegated Sedge Carex morowen anegata
Notes: - All landscape work to conform with B.C.S.L.A. / B.C.N.T.A. standard specification.
- All areas to be irrigated with an avtomatic underground system.
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Landscape Cost Estimate 4+ SITE
SOMENOS PROJECT AND SITE PLANNING. '~ -

PREPARED BY FORSITE LANDSCAPE ARCHITECTURE

SOFT LANDSCAPING

Quantity

Unit Cost

Total Cost

TREES:
Large, Deciduous 6 $1,000.00 $6,000.00
Medium, Flowering 22 $750.00 $16,500.00
Small, Flowering 2 $300.00 $600.00

PLANTS:
Medium Shrubs 35 $20.00 $700.00
Small Shrubs 90 $15.00 $1,350.00
Ground Covers 500 $3.50 $1,750.00
Perennials & Grasses 250 $3.50 $875.00

Quantity (m) Unit Cost (/m?) Total Cost

Other:
Soil (m?) 64 $60.00 $3,840.00
Sod (m?) 300 $15.00 $4,500.00

TOTAL SOFT LANDSCAPING $36,115.00
HARD LANDSCAPING Quantity (m?) Unit Cost (/m?) Total Cost
Permeable Paving 542 $85.00 $46,070.00
River Rock 16 $50.00 $800.00
Basalt Walkways 101 $30.00 $3,030.00
Conc. Walkways (NIC)

SITE FURNISHINGS/SPECIAL FEATURES:
Gazebo 1 $8,000.00 $8,000.00
6'x6' Conc. Planter Box 22 $1,200.00 $26,400.00
4'x4' Conc. Planter Box 2 $1,000.00 $2,000.00
Perimeter Low Conc. Planters (m) 85 $50.00 $4,250.00
Bike Rack 1 $1,500.00 $1,500.00
Benches 2 $500.00 $1,000.00
Trace Receptacle 1 $300.00 $300.00
Picnic Tables 2 $1,000.00 $2,000.00
Barbecue 1 $3,000.00 $3,000.00
Timber Garden Boxes 4 $1,000.00 $4,000.00
TOTAL HARD LANDSCAPING $102,350.00
IRRIGATION Quantity Unit Cost Total Cost
Irrigation LS $5,000.00 $5,000.00
TOTAL IRRIGATION $5,000.00

TOTAL HARD, SOFT LANDSCAPING & IRRIGATION

$143,465.00




SCHEDULE 3 Environmental
Assessment Plan

558 England Ave
Courtenay, BC VIN 2N3

p: 250.871.1944

ENVIRONMENTAL w: currentenvironmental.ca
To: Dan Hicks, Project Manager, Date: April 3, 2024
TriCity Canada
Pages: 13

From: Dusty Silvester, R.P.Bio
Molly Duncan, Technician
Project: 2351

RE: ENVIRONMENTAL ASSESSMENT — Municipality of North Cowichan Development Permit Area 3
Lot 3, 2591 Beverly Street, Duncan, BC

The proponent, TriCity Canada, retained Current Environmental Ltd. (CEL) to complete a site survey of environmentally
sensitive areas on or near the subject property at 2591 Beverly Street, Duncan, BC. The purpose of this survey was to
investigate the presence of invasive species and assess the applicability of Municipality of North Cowichan (MNC) aquatic
& terrestrial habitat Development Permit Areas (DPA) prior to development on the subject property. This letter report
describes environmental features according to DPA guidelines outlined in the MNC Official Community Plan®.

1 BACKGROUND

The subject property is located at 2591 Beverly Street, in the MNC (Figure 1). The property is 1.01 ha in size bearing legal
description LOT 3, PLAN EPP85394, SECTION 19, RANGE 6, QUAMICHAN LAND DISTRICT (PID: 030-594-715). The subject
property is zoned University Village Mixed Commercial/ Residential Comprehensive Development Zone (CD19) and is
bounded by other CD19 lots to the north and west, Beverly St. to the south, and York Rd. to the east.

The subject property is partially developed, having been historically cleared of native vegetation and recent use as a golf
driving range, and resides on relatively flat terrain that slopes up to an approximately 2 m high berm along the western
property boundary. In the southern portion of the lot, there is an existing mixed commercial-residential building and
associated parking. The northern portion of the lot is cleared and is dominated by grasses and invasive species.

Phase 1 of proposed development on the subject property consists of two multi-family residence buildings,
approximately 550 m? and 1600 m?, that will house 200-350 people, and associated parking (Figure 2). The subject
property is within the MNC development permit areas of Multi-Unit and Intensive Residential Development Permit Areas
(DPA-1) and Natural Environment (DPA-3).

1 MNC (2022). Municipality of North Cowichan Official Community Plan Chapter 10: Development Permit Areas. Accessed from
https://www.northcowichan.ca/sites/default/files/2023-12/Development%20Permit%20Areas.pdf



Environmental Assessment — 2591 Beverly Street, Duncan, BC

Figure 1. Subject property location (outlined in red) at Lot 3, 2591 Beverly St., Duncan, BC.
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Environmental Assessment — 2591 Beverly Street, Duncan, BC
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Figure 2. Proposed development on Lot 3, 2591 Beverly St., Duncan, BC outlined in red.

current«

ENVIRONMENTAL



Environmental Assessment — 2591 Beverly Street, Duncan, BC

2 METHODS

2.1 BACKGROUND REVIEW

Background information on known environmentally sensitive features within or in proximity to the subject property was
obtained from the following sources:

[

Municipality of North Cowichan mapping?

N

)

) Conservation Data Center (CDC) At-Risk “Known Occurrences” Atlas-BC Ecosystems Explorer?
) Sensitive Ecosystems Inventory (SEI)*

) Wildlife Tree Stewardship Atlas (WiTS)>
)

)

)

U b W

Great Blue Heron (GBHE) Management Team Atlas®
Habitat Wizard’
Aerial imagery

(&)

7

2.2 FIELD ASSESSMENT

Field assessment of the property was completed on March 22, 2024, to delineate and verify the known environmentally
sensitive features on the property, and to identify any other environmentally sensitive features on the site.

2.2.1 Aquatic Habitats and Species

Criteria for delineating watercourses to identified aquatic features were based primarily on Riparian Areas Protection
Regulation (RAPR) methodology®. The wetland and ditch were delineated using a handheld GPS unit; therefore, the
accuracy of these features depicted in site plans will vary depending on forest cover and satellite availability at the time
of assessment. No fish sampling was conducted as a part of this assessment.

2.2.2 Terrestrial Habitats and Species

Survey methods for terrestrial elements and ESAs were directed in part by those outlined in Environmental Best
Management Practices for Urban and Rural Land Development in British Columbia®, and the Field Manual for Describing
Terrestrial Ecosystems?°. Vegetation on the subject property was identified with the assistance of Plants of Coastal British
Columbia®®.

2 Municipality of North Cowichan (2024). Interactive Web Map. Accessed from https://www.northcowichan.ca/municipal-services/maps

3 B.C. Conservation Data Centre: CDC iMap (2024). Ministry of Environment, Victoria, B.C. Accessed from http://maps.gov.bc.ca/ess/hm/cdc/

4 Sensitive Ecosystems Inventory (2024). Georgia Basin Habitat Atlas. Accessed from < https://cmnmaps.ca/GBHA/>

5> Wildlife Tree Stewardship (WiTS) Program (2024). Nest Tree Report. The Community Mapping Network. Accessed

from <http://www.cmnmaps.ca/wits/>

6 Great Blue Heron (GBHE) Management Team (2024). The Community Mapping Network. Accessed from <http://cmnmaps.ca/GBHE/>

7 Ministry of Environment and Climate Change (2024). Habitat Wizard. Accessed from <https://maps.gov.bc.ca/ess/hm/habwiz/>

8 Ministry of Forests, Lands, Natural Resource Operations & Rural Development. (2019). Riparian Areas Protection Regulation Technical Assessment
Manual. Accessed from: < https://www2.gov.bc.ca/assets/gov/environment/plants-animals-and-ecosystems/fish-fish-habitat/riparian-areas-
regulations/rapr_assessment_methods_manual_for_web_11.pdf>

9 BC Ministry of Water, Land, and Air Protection. (2004). Environmental Best Management Practices for Urban and Rural Land Development in British
Columba. Accessed from: http://www.env.gov.bc.ca/wld/documents/bmp/urban_ebmp/EBMP%20PDF%201.pdf

10BC Ministry of Environment. (2010). Field Manual for Describing Terrestrial Ecosystems, 2nd Edition.
<https://www2.gov.bc.ca/assets/gov/environment/plants-animals-and-ecosystems/conservation-data-
centre/field_manual_describing_terrestrial_ecosystems_2nd.pdf>

11 pojar, J. and A. MacKinnon. (1994). Plants of Coastal British Columbia (Revised, 2004). Lone Pine Publishing.
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Environmental Assessment — 2591 Beverly Street, Duncan, BC

2.2.3 Species at Risk

An office-based assessment of Species at Risk occurrences on the subject property was completed using the CDC BC
Species and Ecosystems Explorer’, the Wildlife Tree Stewardship Atlas®, and the Great Blue Heron Atlas®. The on-site
assessment of Species at Risk was completed concurrent with the other inventory efforts mentioned above and was
based primarily on the methods outlined in Environmental Best Management Practices for Urban and Rural Land
Development®.

3 RESULTS

ESAs inventoried in proximity to the subject property in relation to the associated DPAs include a wetland and a ditch.
These ESAs are described in further detail in the following sections.

3.1 AQUATIC HABITAT

3.1.1 Wetland 1

Along the northern property boundary, a wetland (Wetland 1) was observed on 5950 York Road with a small intersection
into the northwest corner of Lot 3, 2591 Beverly St. It is believed that Wetland 1 receives inputs from runoff of the
neighbouring property to the north and the shallow water table onsite. Wetland 1 is approximately the length of the
northern property boundary and drains into a 300 mm PVC pipe located in the northwest corner of the property (Photo
1). Flow remains piped underneath the adjacent property to the west and outlets into the Municipality of North Cowichan
constructed wetlands approximately 75 m from the subject property (Photo 2).

According to the Proponent, the pipe was installed by a previous owner to limit flooding of the existing building on the
subject property. Since the driving range has been in disuse and the vegetation unmaintained, vegetation in Wetland 1
near the inlet of the pipe and along the berm is the most well-established within the wetland and consists of red alder,
Pacific willow, Hooker’s willow, black hawthorn, red-osier dogwood, hardhack, cattail, common rush, and sedges (Photo
3). Vegetation in the eastern portion of the wetland mostly consists of sedges and grasses including common rush,
horsetail, and hardhack (Photo 4). Invasive species including reed canary grass and Himalayan blackberry were also
observed in the eastern portion of Wetland 1. At time of assessment, Wetland 1 contained standing water throughout
but did not contain adequate depth for flows to enter the pipe.

The work plan for stormwater on the subject Lot 3 will include decommissioning the temporary pipe draining Wetland 1
and integrating runoff into a comprehensive engineered stormwater management facility plan. As indicated by the
MNC?* during previous work on the property to the north at 5950 York Road (PID 030594707), the Riparian Areas
Protection Regulation (RAPR) applies to the constructed wetlands that have been established on the MNC property to
the west (PID: 029913527) during several phases since 2017, but no environmental setbacks apply to the subject Lot 3
or neighbouring Lot 1 where it has been stated by the MNC that “It has always been understood that there would not be
environmental setbacks from our parcel and the constructed wetlands to the west”. Based on the existing directive from
MNC on this matter no specific environmental setbacks will be prescribed.

12 Email Correspondence. Kyle Young, Director of Development Services/Approving Officer. July 11, 2018.

curren%

ENVIRONMENTAL



Environmental Assessment — 2591 Beverly Street, Duncan, BC

3.1.2 Ditch1

Aquatic habitat in proximity to the subject property also consists of a roadside ditch (Ditch 1) along the eastern side of
York Road, approximately 20 m from the eastern property boundary. Ditch 1 appears to begin at the northeast corner of
the intersection of York Rd. and Beverly St. to collect road runoff from the roundabout and immediate properties. Ditch 1
flows in a northerly direction in a roadside swale and through a series of driveway culverts along York Rd for
approximately 130 m before flowing into a 70 m long pipe section directly east of the northeast corner of the subject
property. Ditch 1 daylights into an open channel for approximately 25 m before flowing into the York Rd Flood Pump
Station, which is connected to Somenos Creek. At time of site visit, this ditch contained standing water in the northern
portion of the ditch but there was no substantial flow. Vegetation in Ditch 1 is dominated by grasses and invasive species
including Himalayan blackberry and reed canary grass (Photo 5).

Since Ditch 1 is located on the opposite side of York Road and lacks any surface water connection to the subject property,
there will be no interaction between development on the subject property and the ditch. Ditch 1 is recommended to be
excluded from the RAPR assessment process for proposed development on Lot 3.

3.2 TERRESTRIAL HABITAT AND INVASIVE SPECIES

The majority of the subject property has been cleared of native vegetation and mostly consists of common rush, grass
species, trailing blackberry, and invasive species (Photos 6 & 7). Tree cover on the subject property is limited to two
lodgepole pine trees along the southern property boundary, and red alder saplings along the constructed berm (Photo
8). Throughout the property, Himalayan blackberry, reed canary grass, Scotch broom, wild carrot, and thistle species
were observed. As outlined in DPA-1 guidelines Section 1.5.2 h) and DPA-2 guidelines Section 2.3.4 e), invasive plants
and noxious weeds must be removed and replaced with native plant species as part of the landscape plan. During the
development phase of the subject property, it is recommended that all invasive species be removed and properly
disposed of.

Approximately 7 m to the west of the northwest corner of the subject property, Himalayan blackberry and poison
hemlock have colonized two historic soil and material stockpiles on the adjacent property Lot 1 (Photo 9). Neither species
is listed as a ‘Noxious Weed’ under the Weed Control Regulation of the BC Weed Control Act, and management is
voluntary and are not currently present on the subject Lot 3 so are not of immediate concern to this project. It is
recommended that no movement of soils between the adjacent property (Lot 1) and the subject property (Lot 3) occur,
and all soil stockpiles generated on Lot 3 be located at least 30 m from the western property boundary to limit any
potential cross-contamination. If at any time poison hemlock is identified on the subject property, a management plan
is to be created.

3.3 AQUIFER PROTECTION AREA

During the site visit, it was determined that the subject property has a very shallow water table as pockets of standing
water and saturated soils were observed throughout the site (Photo 6). Pursuant to DPA-3 guidelines Section 2.4.5
Aquifer Protection Areas, an assessment of the characteristics of the aquifer and its ability to accommodate the
additional groundwater demand proposed by development must be included where the possibility of a development
impacting an aquifer exists. An assessment of the aquifer and recommendations to ensure the aquifer is protected are
not included in this memorandum but will be addressed by a suitable qualified professional in a separate report.
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3.4 SPECIES AT RISK

According to BC Conservation Data Centre, there are two species at risk occurrences in proximity to the subject property.
The blue-listed Western bumble bee has historically occurred throughout Cowichan Bay area and the unranked Oregon
ash was last observed 600 m southeast of Somenos Creek in 2005. At the time of assessment the Community Mapping
Network Great Blue Heron Atlas and Wildlife Tree Stewardship (WiTS) Atlas were not functioning to show the proximity
of the nearest recorded great blue heron or bald eagle nest sites. However, the lack of mature canopy coverage on the
lot and on nearby lots would indicate that there are no nest sites in conflict with the development and will not be a
constraint.
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2591 Beverly St. Environmental Assessment

Legend Author: M. Duncan
) ) Date: April 2024
D Subject Property Poison Hemlock Occurences Projection: UTM
Datum: NAD 1983
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- Wetland 1 Culverts All linework approximate.
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- Constructed Wetland === 300 mm PVC Pipe

Figure 3. Identified ESAs on and near the subject property at Lot 3, 2591 Beverly St. (black outline).
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4 CLOSURE
We trust that this letter report has satisfied your requirements for a preliminary environmental assessment on the subject

property at 2591 Beverly St., Duncan, BC.

Please contact the undersigned with any questions or concerns.

Sincerely,
s
#2708 MELED ™,
Lot L E Y
,’{E‘o pustin =2
£37  sivester, 0%
70 RO
401 $=
il == s
L RP B S f f
N o e /\/\ D/MM/:U\/
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Dusty Silvester, R.P. Bio. & Molly Duncan, Tech.
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5 PHOTOS

Photo 1. View looking east from the adjacent berm of Wetland 1 and the 300 mm PVC pipe on the subject property that connects to
the constructed wetlands to the west.

Photo 2. View of the outlet of the pipe into the constructed wetlands approximately 75 m west of the subject property.
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Photo 3. View of wetland vegetation in Wetland 1 near the inlet of the pipe.

Photo 4. View of Wetland 1 on the neighbouring property to the north at 5950 York Road.
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Photo 6. View of the northern portion of the subject property showing vegetation and the shallow water table.

ENVIRONMENTAL



Environmental Assessment — 2591 Beverly Street, Duncan, BC

Photo 7. View of the eastern property boundary where invasive species including Himalayan blackberry, reed canary grass, wild carrot,
and Scotch broom are present.

Photo 8. View of one lodgepole pine tree located along the southern property boundary.
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Photo 9. View of poison hemlock and Himalayan blackberry that has colonized a historic soil stockpile approximately 7 m west of the
subject property. Enhanced mitigation measures are recommended during construction to limit accidental seed dispersal onto the
subject property.

ENVIRONMENTAL



SCHEDULE 4 Aquifer Protection

Lowen Hydrogeology Consulting Ltd.

#307 - 847 Dunsmuir Road, Victoria, B.C. V9A 0A5
Phone: 250-595-0624 Website: www.lowenhc.ca

TECHNICAL MEMORANDUM

TO: Dan Hicks, Project Manager E-MAIL: dan@tricitycanada.ca
FROM: Dennis Lowen, P. Eng. LHC Project No: 2402 E-MAIL: dli@lowenhc.com
DATE: April 2, 2024

Proposed Development, Aquifer Protection Assessment for

RE: 2591 Beverly Street, District of North Cowichan, B.C. # OF PAGES: 12

1.0 BACKGROUND

The District of North Cowichan, BC, has requested that the development applicant (Tricity Canada Inc.) provide
an Aquifer Protection Assessment to support the development submission. Lowen Hydrogeology Consulting Ltd.
(LHC) has addressed the Aquifer Protection Assessment. As requested, we have endeavoured to address the
DPA 3 guidelines.

The author, Dennis A. Lowen, P. Eng, P. Geo, is a Qualified Professional with 50 years of experience in
hydrogeology. Mr. Lowen is intimately acquainted with the District of North Cowichan geology and hydrogeology
as he has carried out well drilling exploration, aquifer impacts from quarrying, contaminated soil landfill impacts,
land drainage and wastewater ground dispersal projects in the region.

The subject property's legal description is Plan EPP85394, PID 030-594-715. See Figure 1 for a location plan.

2.0 PHYSICAL SETTINGS
2.1 Climate

The subject area lies at an elevation ranging from 7.0 to 9.0 m.asl'. The property is located 350 m South of
Somenos Creek. This area is situated in the Coastal Douglas-fir biogeoclimatic zone (CDF) and, more specifically,
within the Moist Maritime subzone of the CDF (CDFmm). These areas are characterized by warm, dry summers
and mild wet winters (F.C. Nuszdorfer, 1991)2.

The nearest climate station recording climate normal and within the same biogeoclimatic zone and similar
elevations is the Victoria International Airport (station ID.1018620), located 14 km to the southeast.

The annual average daily temperature is 10°C, with a minimum of 5.6°C and a maximum of 14.4°C (Canadian
Climate Normals, 1981-2010 Station Data, 2021)3.

Annual precipitation is 882.9 mm, of which 845.3 falls as rain and 39.7 cm as snow. The rainy season is between
October and March, with monthly precipitation over 75 mm. The driest months are June to September, with
monthly precipitation under 35 mm.

2.2 Topography and Surface Water Drainage

The property lies on gently sloping terrains with <10% slopes. Natural drainage is toward the east or Somenos
Creek. This creek discharges into the Cowichan River.

1 asl: Above Sea Level
2 F.C. Nuszdorfer, K. K. (1991). Ecosystems of British Columbia, Chapter 5: Coastal Douglas-fir Zone. BC Ministry of Forests.
3 Canadian Climate Normals, 1981-2010 Station Data. (2021). Retrieved from Historical Climate Data: https://climate.weather.gc.ca/

Newoffice/LHCProject/2024 Projects/2402-SomenosDevelopment/MEMO:DPA-3-APAssessment/Apr2024



Memo: 2591 Beverly Street, District of North Cowichan, B.C.

Re: Aquifer Protection Assessment

Figure 1: Location Plan
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Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

2.3 Soils

The Soil Survey, Spatial View map, published by DataBC Public Web Map Service, identifies the zone
encompassing the subject property within the creek's catchment. This area does not have typical soil as usually
defined but is described as anthropogenic. This designation indicates that the natural soils in the region have
been altered by human activities (Government of Canada, 2019)*. They are believed to be stable.

The pre-existing natural soil unit here, in our opinion, was the Crofton soil Unit, consisting of poorly drained silt
loam. This soil unit is mapped nearby (to the north). Additionally, based on nearby well records and previous
work by Lowen Hydrogeology Consulting Ltd. (LHC, 2011)3, a clay layer is underlying the observed silt loam. This
layer is likely marine clay. The clay is very impermeable.

The soil at the subject property is poorly drained, and the depth to the aquifer and underlying sand and gravel
aquifer is expected to be greater than 4.0 m (see section 2.5 Hydrogeology). This setting suggests the property
is not developed on water-laden lands or unstable soil.

24 Geology

No water well providing a well log, and information on the geology is mapped in the close vicinity of the subject
property. However, two wells are located within a hundred meters and provide geological information that may be
relevant to the subject site.

The nearby well records and test pitting (LHC 2011) indicate an organic soil layer and a clay layer overlies the
sand-gravel aquifer deposits. The black organic soils are likely swamp deposits as several swamps are observed
in the region. The clay layer is likely of marine origin. It is well known that ocean levels were higher in the area in
the past. The organic and clay soils have low to very low permeability.

The subject area is underlain at depth by sedimentary rocks of the Nanaimo Group. These formations were mostly
deposited under marine conditions during the Upper Cretaceous period and consist of a wide range of grained
rocks: boulder, cobble, and pebble conglomerate, coarse to fine sandstone, siltstone, shale and coal.

25 Hydrogeology

Two overlapping aquifers are mapped under the subject property. The shallower one is the unconsolidated Aquifer
186 developed within the saturated sand and gravel deposits. The deeper one is the sedimentary bedrock Aquifer
198 (Cowichan Bay) within the Nanaimo Group rock unit. The proposed surface activities will not affect the deep
bedrock aquifer (198). An Aquifer Summary Sheet for Aquifer 186 is provided in Figure 2.

4 Government of Canada. (2019). Soils of British Columbia. Retrieved from https:/sis.agr.gc.ca/cansis/soils/bc/$ER/N/description.html
5 LHC Ltd. (March 2011). Quamichan and Alexander Schools, Drainage Trench flows, for School District #79, Cowichan Valley, BC.

LHC Lowen Hydrogeology
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Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

Figure 2: Aquifer No. 186 Summary Sheet
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Disclaimer: Use of information from Aquifer factsheets (accessed by BC government website) is subject to limitation of liability provisions (further described
on that website). That information is provided by the BC government as a public service on an “as is” basis, without warranty of any kind, whether express
or implied, and its use is at your own risk. Under no circumstances will the BC government, or its staff, agents and contractors, be responsible or liable to any
person or business entity, for any direct, indirect, special, incidental, consequential or any other loss or damages to any person or business entity based on this
factsheet or any use of information from it.

Detailed methods for all figures are described in the companion document (Aquifer Factsheet - Companion Document.pdf).

Factsheet generated: 2022-07-27. Aquifers online: https://apps.nrs.gov.bc.ca/gwells/aquifers.
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Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

Sand and Gravel Aquifer No. 186

Aquifer 186 covers an area of 17.4 Km? extending BV from the subject property to the mouth of the Cowichan
River. Overall, the aquifer is classified as having high productivity and vulnerability to contamination. However,
as is normal for large aquifers, conditions may vary from one location to another.

Aquifer 186 was formed via deposition of flowing water during the last glacial period. The deposit is mainly coarse
sand and gravel, indicating a relatively fast-moving stream deposition.

There are three active and three inactive observation wells within the aquifer. Therefore, aquifer water levels are
being observed full-time. The observation wells indicate stable water levels.

Precipitation, streams, and rivers recharge the aquifer. The aquifer is hydraulically connected to local surface
waters in places, and depending on relative hydraulic levels, the aquifer may feed or be fed by the surface waters.

The direction of groundwater flow likely follows the topography, which slopes down towards the Cowichan Estuary.
Locally, this flow is expected to be eastward. The discharge area of the aquifer is ultimately Cowichan Bay.
3.0 AQUIFER PROTECTION ASSESSMENT

3.1 Aquifer Vulnerability Assessment

Sand and Gravel Aquifer No.186 AT THE Subject Site

Aquifer #186 is classified as Highly Vulnerable as it is exposed at the surface or has a thin soil cover over much
of its area. However, a site-specific assessment using local well data (Attachment #1 - Well Records) indicates
that the aquifer has a low vulnerability here. The simplified stratigraphy at the site, from well records WTN
19623 and 19801, is as follows.

Depth (m.) Geologic Unit
0-0.61 Organic soil
0.61-3.35 Silty clay
3.35+ Aquifer 186, sand/gravel

The site-specific "Aquifer Vulnerability Index (AVI)" has been calculated using the observed geology. See Table
1 for the AVI calculation. In the subject area, Aquifer #186 is confined by a low permeability soil layer, which
protects against contamination from surface infiltration. The AVI calculation indicates a low vulnerability for the
aquifer beneath the subject property.

LHC Lowen Hydrogeology
Consulting Ltd. Page 5 0of 8




Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

Table 1

AQUIFER VULNERABILITY INDEX CALCULATION

PROJECT:  Aquifer Protection Assessment
PROJECT No.. 2402
DATE: 27/03/2024
WELL ID. PLATE No.:  Unknown
WELL TAG Nos.: 19623, 19801
LOCATION: 2591 Beverly Street, North Cowichan, Bc

Layer Thickness K value c*
(m) (m/d) (years)
Organic soil 0.61 0.00001 1.67E+02
Silty clay 2.74 0.000001 7.51E+03
TOTAL 7,674 years

Low Vulnerability

* Van Stempvoort, D.,Ph.D., EwartL., and L. Wassener, 1992. AVI: A Method for Groundw ater Protection
Mapping in the Prairie Provinces of Canada, Prairie Provinces Water Board, Regina, Sask.

** Hydraulic Resistence "c"
Hydraulic Resistance, ¢ = Zdi / Ki, for layers 1to i
The lower the hy draulic resistance (c) the higher the v ulnerability :
¢ = Less than 10 years - extremely high vulnerability
c=10-100 years - high vulnerability
¢ =100 - 1000 years - moderate v ulnerability
¢ = 1000 - 10,000 - low vulnerability
¢ = greater than 10,000 - extremely low v ulnerability

LHC Lowen Hydrogeology
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Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

3.2 Rainwater Management Plan

The development will encompass the following features:

— Buildings and driveways.
— A Parking Lot.

WSP Canada Inc. has designed the site drainage, which includes silt and hydrocarbon removal, plus a stormwater
treatment system that includes two stage filtering before discharge. The discharge outlets to the natural drainage
system.

3.3  Groundwater and Surface Water Quality Impacts

Groundwater quality can be altered by a development in two manners:

— An increase in runoff water leads to soil erosion and increasing turbidity in the receiving surface water
bodies, which may recharge underlying aquifers.

— Direct pollution from human activities onsite.

The rainwater management plan is designed to capture runoff from the driveways and the roofs, preventing this
excess runoff from spreading over the parcel and flowing into the creek downstream. Adequate measures are
included in the site development plan to preclude any negative groundwater or surface water quality impacts.

4.0 POTENTIAL FOR AQUIFER DISCHARGE AND DEPLETION

Nearby well records indicate a confining layer over the aquifer 3-4 m thick. The site excavation plan (by WSP)
means the maximum excavation will be 1.5 m below the ground surface. This should lead to a 1.5 t0 2.5 m
confining layer under the building foundation and over the aquifer.

The local well records also indicate a hydraulic level in the aquifer approximately 1.0 meters below the ground
surface. If the confining layer (clay and organic soils) is thinner or absent beneath this site, groundwater could
discharge in the excavation. A drainage blanket beneath the building site could mitigate this impact.

5.0 CONCLUSIONS

— The rainwater management plan will handle site runoff and prevent any negative impacts to existing surface
water or groundwater.

— The permitted uses and development plan will preclude environmental degradation. No activities are
allowed on site, representing a danger to groundwater quality and quantity.

— There are no large-scale production wells near this site (minimum offset >250 m); therefore, no impacts on
existing wells are anticipated. In the unlikely event of groundwater discharge, due to the excavation, the
drawdown impact would be minor (less than 1.0 m.) and would not pose a threat to any nearby wells.

— The development will not negatively impact the sand and gravel Aquifer 186 or bedrock Aquifer 198
underlying the site.

— If groundwater discharge occurs in the excavated areas, the flow can be managed with appropriate civil
works.

— The underlying Aquifer 186 is most likely protected by a layer of very low permeability soils.

LHC Lowen Hydrogeology
Consulting Ltd. Page 7 of 8




Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

6.0 RECOMMENDATIONS

— Four auger test holes should be drilled to confirm on site soil conditions.

— The site drainage plan should be implemented as designed.

7.0 CLOSURE/DISCLAIMER

This report has been prepared following generally accepted groundwater engineering practices. The opinions
expressed herein are considered valid at the time of writing. Changes in site conditions can occur, however,
whether due to natural events (e.g. climate change, earthquakes) or to human activities (e.g. recharge area
modification or blasting on this or adjacent properties). In addition, changes in regulations and standards may
occur, whether from legislation or the broadening of knowledge. This report is, therefore, subject to review and
revision as changed conditions are identified.

In formulating our analysis, we relied on information provided by others: well drillers, surveyors, and hydrogeology
reports/aquifer mapping. The information provided by others is believed to be accurate but cannot be guaranteed
by Lowen Hydrogeology Consulting Ltd.

Furthermore, if the recommendations in this report are not implemented, the undersigned assumes no
responsibility for any adverse consequences that may occur.

Please contact the undersigned if you have any questions or require further information.

Best regards,

LOWEN HYDROGEOLOGY CONSULTING LTD.
Permit Number: 1005090 n“éé’é;s,_
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At{t a@hm ent :]1 Memo: 2591 Beverly Street, District of North Cowichan, B.C.

Re: Aquifer Protection Assessment

Well Record - WTN 19801

BRITISH

cowmsia Groundwater Wells and Aquifers

Well Summary

Well Tag Number: 19801 Well Status: New Observation Well Number:

Well Identification Plate Number: Well Class: Unknown Observation Well Status:

Owner Name: DISTRICT OF NORTH COWICHAN Well Subclass: Environmental Monitoring System (EMS) ID:
Intended Water Use: Unknown Well Use Aquifer Number: 186 Alternative specs submitted: No
Artesian Condition: No Technical Report: N/A Drinking Water Area Indicator: No
Sections

Location Information Casing Details Well Development

Well Activity Aquifer Parameters Well Yield

Well Work Dates Surface Seal and Backfill Details Well Decommissioning

Well Completion Data and Artesian Flow Liner Details Comments

Lithology Screen Details Disclaimer

Licensing Information +

Licensed Status: Unlicensed Licence Number: - 7

Location Information

5".

Street Address:
Town/City: DUNCAN 2

Legal Description:

Lot

Plan \JIL, —

District Lot q {
Block | '

Section 19 k / \

Township AR ; NG ) \

Raoge = =1} S = = = Beve‘riy St

T A o
Land District a5 ’ [ | Wnn | : H HH
|  — ) . Lewis St e .
Property Identification Description .20 " “r—tal 1 I11]] 4 e T TT 1
B - ] - 1 1 o
(PID) 300 I B T 1
G 1 | S— — |

Description of Well Location: :
scription el ation: Geographic Coordinates - North American Datum of 1983 (NAD 83)

Latitude: 48.786028 Longitude: -123.698168
UTM Easting: 448716 UTM Northing: 5403905
— Zone: 10 Coordinate Acquisition Code: (100 m accuracy) Digitized
Well Activity ) i
from old Dept. of Lands, Forests and Water Resources maps
Activity Work Start Date Work End Date Drilling Company Date Entered
Legacy record 1966-01-01 1966-01-01 Drillwell Enterprises August 13th 2003 at 8:40 AM

Well Work Dates
Start Date of Construction  End Date of Construction Start Date of Alteration End Date of Alteration Start Date of Decommission End Date of Decommission
1966-01-01 1966-01-01

Well Completion Data

Total Depth Drilled: Estimated Well Yield: 180 USgpm Static Water Level (BTOC): 2 feet btoc
Finished Well Depth: 40 ft bgl Well Cap: Artesian Flow:

Final Casing Stick Up: Well Disinfected Status: Not Disinfected Artesian Pressure (head):

Depth to Bedrock: Drilling Method: Other Artesian Pressure (PSI):

Ground elevation: Method of determining elevation: Unknown Orientation of Well: VERTICAL

LHC Lowen Hydrogeology
Consulting Ltd. Attachment 1 - Page 10f4




Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Atﬂ:a Chm @ nt jl' Re: Aquifer Protection Assessment

Lithology

From (ft To (ft Water Bearing Flow Estimate
bgl) bgl) Raw Data Description Moisture Colour Hardness Observations (USGPM)

0 0 some wood.

0 12 Grey brown silty clay

12 13 Black organic material

13 23 Oxidized sand and gravel

23 24 Blue silty gravel

24 27 Med. to fine blue sand and gravel

27 40 Layers of blue clay and brown silt

Casing Details
From To Casing Type Casing Material Diameter Wall Thickness Drive Shoe

There are no records to show

Surface Seal and Backfill Details

Surface Seal Material: Backfill Material Above Surface Seal:
Surface Seal Installation Method: Backfill Depth:

Surface Seal Thickness:

Surface Seal Depth:

Liner Details

Liner Material: Liner perforations
Liner Diameter: Liner Thickness: From To
Liner from: Liner to:

There are no records to show

Screen Details

Intake Method: Installed Screens

Type: From To Diameter Assembly Type Slot Size
Material:

Opening: There are no records to show

Bottom:

Well Development

Developed by: Development Total Duration:

Well Yield

Estimation Method: Estimation Rate: Estimation Duration:
Static Water Level Before Test: Drawdown:

Hydrofracturing Performed: No Increase in Yield Due to Hydrofracturing:

Well Decommission Information

Reason for Decommission: Method of Decommission:
Sealant Material: Backfill Material:
Decommission Details:

Pumping Test Information and Aquifer Parameters

Test Hydraulic Specific
Start Description Duration Boundary Storativity = Transmissivity Conductivity Specific Capacity Analysis
Date @ (min) Effect @ (2] (m*day) @ (m/day) @ Yield @ (L/s/m) @ Method @ Comments

There are no records to show

Comments

180 GPM FOR 19" OF DRAWDOWN. METHOD OF DRILLING = DRILLED

Documents
Well Number Document Type Date Of Upload Document Status Uploaded Document
19801 Unknown Date Unknown Public Document WTN 19801_Well Record.pdf

LHC Lowen Hydrogeology
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Attachment 1

Memo: 2591 Beverly Street, District of North Cowichan, B.C.

Re: Aquifer Protection Assessment

BRITISH
COLUMBIA

B

Well Summary

Well Tag Number: 19623
Well Identification Plate Number:

Owner Name: DISTRICT OF NORTH COWICHAN

Intended Water Use: Not Applicable
Artesian Condition: No

Licensing Information

Licensed Status: Unlicensed

Location Information

Street Address: BEVERLY STREET
Town/City: DUNCAN

Legal Description:

Lot 4
Plan g
District Lot
Block
¥
Section 19 Umv;‘; (
Township /o, R
Range 7
Land District 45 ’ [j
Property Identification Description =] 100m fes ST
(PID) [ 300t
Description of Well Location:
Latitude: 48.78539
UTM Easting: 448711
5 3 Zone: 10
Well Activity
Activity Work Start Date Work End Date
Legacy record 1966-01-01 1966-01-01
Total Depth Drilled: Estimated Well Yield: 180 USgpm
Finished Well Depth: 40 ft bgl Well Cap:
Final Casing Stick Up: Well Disinfected Status: Not Disinfected
Depth to Bedrock: Drilling Method: Other
Ground elevation: Method of determining elevation: Unknown
Well Work Dates
Start Date of End Date of Start Date of End Date of
Construction Construction Alteration Alteration
1966-01-01 1966-01-01

Well Completion Data

Total Depth Drilled:

Finished Well Depth: 25 ft bgl
Final Casing Stick Up:

Depth to Bedrock:

Ground elevation:

LHC

Lowen Hydrogeology
Consulting Ltd.

Well Record - WTN 19623

Groundwater Wells and Aquifers

Well Status: New

Well Class: Unknown
Well Subclass:
Aquifer Number: 186
Technical Report: N/A

Observation Well Number:

Observation Well Status:

Environmental Monitoring System (EMS) ID:
Alternative specs submitted: No

Drinking Water Area Indicator: No

+

Licence Number:

Bever]y St

il

Lewis St

York Rd

B

Dingwall St

=\ AI&

Geographic Coordinates - North American Datum of 1983 (NAD 83)

Estimated Well Yield: 60 USgpm

Well Cap:

Well Disinfected Status: Not Disinfected
Drilling Method: Other

Method of determining elevation: Unknown

Drilling Company

Drillwell Enterprises

Longitude: -123.69823
UTM Northing: 5403834

Coordinate Acquisition Code: (100 m accuracy)
Digitized from old Dept. of Lands, Forests and
Water Resources maps

Date Entered

August 13th 2003 at 8:16 AM

Static Water Level (BTOCQ): 2 feet btoc
Artesian Flow:

Artesian Pressure (head):

Artesian Pressure (PSI):

Orientation of Well: VERTICAL

End Date of
Decommission

Start Date of
Decommission

Static Water Level (BTOC): 2 feet btoc
Artesian Flow:

Artesian Pressure (head):

Artesian Pressure (PSI):

Orientation of Well: VERTICAL
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Attachment 1

Memo: 2591 Beverly Street, District of North Cowichan, B.C.
Re: Aquifer Protection Assessment

Lithology
From (ft To (ft Water Bearing Flow Estimate
bgl) bgl) Raw Data Description Moisture Colour Hardness Observations (USGPM)
0 0 lenses
0 0 Into blue clay at 20' 6"
0 2 Black topsaoil
2 6 Layers of brown clay and oxidized
silt
6 10 Med. to coarse sand and gravel with
silt
10 206 Fine to med. brown sand and gravel.
20.6 25 Blue clay
Casing Details
From To Casing Type Casing Material Diameter Wall Thickness Drive Shoe
There are no records to show
Surface Seal and Backfill Details
Surface Seal Material: Backfill Material Above Surface Seal:
Surface Seal Installation Method: Backfill Depth:
Surface Seal Thickness:
Surface Seal Depth:
Liner Details
Liner Material: Liner perforations
Liner Diameter: Liner Thickness: From To
Liner from: Liner to:

Screen Details

Intake Method:
Type:

There are no records to show

Installed Screens

From To Diameter Assembly Type Slot Size
Material:
Opening: There are no records to show
Bottom:
Well Development
Developed by: Development Total Duration:
Well Yield
Estimation Method: Estimation Rate: Estimation Duration:
Static Water Level Before Test: Drawdown:
Hydrofracturing Performed: No Increase in Yield Due to Hydrofracturing:
Well Decommission Information
Reason for Decommission: Method of Decommission:
Sealant Material: Backfill Material:
Decommission Details:
Pumping Test Information and Aquifer Parameters
Test Hydraulic Specific
Start Description Duration Boundary  Storativity Transmissivity Conductivity Specific  Capacity Analysis
Date @ (min) Effect @ (7] (m*day) @ (m/day) @ Yield @ (U/s/m) @ Method @ Comments
There are no records to show
Documents
Well Number Document Type Date Of Upload Document Status Uploaded Document
19623 Unknown Date Unknown Public Document WTN 19623 Well Record.pdf
LH‘ Lowen Hydrogeology

Consulting Ltd.
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SCHEDULE 5 Floodplain Hazard Protection

N\ P (250) 3812134
B geopacific.ca

%ﬂ G E o PA‘ : I F I ‘ : 2" Floor, 3351 Douglas Street
1] J - ) Victoria, B.C. V8Z 3L4
D CONSULTANTS

Total Concept Developments Ltd. March 27, 2024
158 Victoria Street File: 22431
Kamloops, BC R2
V2C 1727

Attention: Casey VanDongen

Re: Geotechnical Investigation Report — Proposed Mixed-Use Development
Lot 3 - 2591 Beverly Street, North Cowichan, BC
1.0 INTRODUCTION

We understand that a new mixed-use development is proposed for the above referenced site in Duncan. Based on
preliminary information provided, the development may consist of three six storey buildings over a single level
of below grade parking. We expect a mix of prefabricated steel stud above grade, with reinforced concrete
construction below grade. We anticipate loading to be moderate with column loads in the range of 3600 kN and
wall loads of up to 100 kN/m.

This report presents our recommendations for the design and construction of the proposed development and
temporary excavations, based on our field investigation and experience in the immediate area. This report has
been prepared exclusively for our client, for their use, and the use of others on the design team as well as for the
Municipality of North Cowichan in the development and permitting process.

2.0 SITE DESCRIPTION

The proposed development is located to the northwest of the intersection of Beverly Street and York Road, in
Duncan. The site consists of two lots that combined are triangular with an approximate area of 4.3 acres. The site
is bounded by Beverly Street to the south and south-west, York Road to the east, residential development to the
north and an estuary to the west. The eastern lot is currently improved with a golf driving range, a mixed-use
development at the south-eastern extent with asphalt parking. The western lot is mostly unimproved with only a
single small storage structure at the south-eastern extent and asphalt drive aisles at the southern extent. The site
is generally flat with an approximately geodetic elevation between 8 to 10 metres (Google Earth Pro).

The site location relative to the surrounding area is shown on our Drawing No. 22431-01, following the text of
this report.

3.0 FIELD INVESTIGATION

GeoPacific completed an investigation of the soil and groundwater conditions at the site from February 14 to
16%, 2023, using a track-mounted auger drill supplied and operated by Blue Max Drilling of Courtney, BC. The
site investigation consisted of two Cone Penetration Test (CPT) soundings, supplement with sixteen augured tests
holes. Twelve Dynamic Cone Penetration Test (DCPT) was conducted to assist in determining the in-situ relative
density of the surficial soils.

The auger test holes were drilled to depths of between 6.1 m and 10.7 m below current site grades. The CPT
soundings were advanced to depths of between 2.8 m and 7.6 m below the current site grades.
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Prior to our investigation, a BC One Call was placed, and Municon West Coast cleared the utilities at the test
hole locations. All test holes were backfilled and sealed in accordance with provincial abandonment requirements
following classification, sampling, and logging.

GeoPacific and Municon West Coast returned to site on November 28", 2023, to complete a Multi-channel
Analysis of Surface Waves (MASW) survey. A total of two MASW acquisition lines were completed to provide
seismic site classifications the proposed building sites in accordance with the 2023 BCBC as well for cyclic stress
(CSR) and Cyclic Resistance (CRR) ratio calculations for cyclic loading.

The test hole logs are presented in Appendix A. The CPT sounding data is presented in Appendix B. Interpreted
soil parameters are presented in Appendix C. Interpreted settlement calculations based on CPT the CPT results
are presented in Appendix D. The results from the MASW survey are presented and discussed in Appendix E.
The approximate locations of the test holes, CPT soundings and MASW acquisition lines completed by
GeoPacific Consultants Ltd. are shown on our Drawing 22431-01.

4.0 FIELD INVESTIGATION
4.1 Soil Conditions

According to “Northern Vancouver Island — Geology” — (Map 2013-NVI-1-1) published by Geoscience BC, the
site is understood to be underlain by Quaternary Cover described as “Alluvium, glaciofluvial gravels and sand,
till”. Observed soil conditions were highly variable in composition yet correlate with the description of Alluvium
and glaciofluvial deposits as described below. For a more detailed description of the subsurface conditions
encountered refer to the test hole logs in Appendix A

TOPSOIL / FILL

Approximately 0.3 m to 1.5 m of topsoil/variable granular fill was encountered at all test hole locations.
The fills were generally localized at the western lot and southern extent of both lots. It consisted of dense
to very dense silty sand and gravel while the topsoils were generally localized to the eastern lot and
consisted of soft silts with trace to some sand and with intermixed wood fragment, peat. The stratum was
noted to be black and brown in colour and generally moist.

INTERBEDDED SANDS, SILTS, PEAT AND CLAYEY SILTS

The majority of the observed test holes show that the topsoil is underlain by interbedded soft to firm sand
and silts. Layers of organic silts and peat were noted at within this layer at test holes TH23-01, 05, 06,
07, 09, 13 & 16. Localized areas of soft to firm clayey soils were noted primarily at the western extent
of the western lot. The stratum when encountered was noted to contain some intermixed wood debris.
The depth of the stratum varied considerably from 1.2 metres to 6.6 metres below exiting grades. This
stratum is noted it be highly compressible. In general, the thickness of organic silt and peat is expected
to be lower in the Lot 3 area relative to the remainder of the site.

GRAVEL

The stratum of finer grained soils described above was underlain by dense to very dense gravel at all test
hole locations. The gravel was intermixed with varied sands and silts. It was noted to be cobbly. It was
consistently noted to be very wet and grey to grey-black in colour. The depth the gravel layer varied
considerably from 4.6 m to 10.7 m below exiting grades on site and resulted in auger refusal at several
test holes, TH23-03, 05, 07 & 09 at depths ranging from 3.4 m to 5.2 m below grade.
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INTERBEDDED SILTY SAND, ORGANIC SILTS AND PEAT

The gravel layer was locally underlain by interbedded loose to compact silty sand, soft to firm organic
silts and peat. The stratum was noted to contain interbedded organics, was grey to grey-brown in colour
and wet.

4.2 Groundwater Conditions

The static groundwater was encountered during the investigation at approximate depth of 1.8 meters below grade.
The groundwater level is expected to vary seasonally with higher levels following periods of extended rainfall.
Prior to detailed design, GeoPacific should monitor the groundwater levels during the wetter winter months of
the year to observe seasonal fluctuations. We expect groundwater seepage to be persistent, with flows controlled
using conventional sumps and sump pumps.

Water levels were measured using a handheld water level meter on March 10, 2023. The following table provides
the monitoring well details.

Table 1: Manual Groundwater Measurements

March 10, 2023
Well # Well Depth (m) Screen Depth (m) Depth to Water Approximate
Below Ground Groundwater
Surface (m) Elevation (m
geo)
MW23-01 3.7 21-37 1.7 5.5
MW23-02 3.0 1.5-3.0 1.6 7.0
MW23-03 4.0 24-4.0 0.8 7.5
5.0 DISCUSSION

5.1 General Comments

We understand that a new mixed use development is proposed for the above referenced site in Duncan, BC. Based
on preliminary information provided, the development will consist of three, six storey buildings over a single
shared level of below grade parking.

We expect prefabricated steel stud construction above grade and reinforced concrete for the below grade parking
and foundations. We anticipate structural loading to be moderate, with column loads in the range of up to 3600
kN and wall loads of up to 100 kN/m. Floor loading is expected to be relatively light. Furthermore, we expect the
site will require new drive aisles and asphalt parking.

The site is located within the Lower Cowichan / Koksilah River flood plain and therefore it will be necessary to
raise the site to meet the required flood construction level (FCL) for development. According to the “City of
Duncan Floodplain Designation Bylaw No. 1997, updated January 2023, it will be necessary to fill the area to
construct the proposed development such that the habitable levels are at or above the acceptable flood
construction level (FCL) of approximately 10 m geodetic.

We expect initial stripping depth to be in the range of 0.3 to 1.0 m to expose a subgrade of sand and silt, though
deeper sub-excavation, up to 3 m, will be required locally where thicker surficial peat deposits were identified.
We anticipate the subgrade would be backfilled/protected with fractured rock material, compacted as described
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herein for “Engineered Fill”. A number of foundation options are possible however given the high groundwater
table, the potential for liquefiable soils to be present beneath the building and variable subgrade conditions, we
expect that the most practical option is to support the structure on a raft foundation.

We confirm, from a geotechnical point of view, that the proposed development is feasible provided that the
recommendations outlined in the following sections are incorporated into the overall design and construction.

5.2 Seismic Analysis

It is generally accepted that loose to compact and saturated non-plastic silts and sands are prone to liquefaction
or strain softening during cyclic loading caused by large earthquakes. The strength reduction caused by soil
liquefaction can cause foundations to punch. Furthermore, once liquefaction has been triggered, experience has
shown that significant, permanent vertical and horizontal movements may be experienced.

We have completed a liquefaction assessment based on 1 /2,475 design earthquake recommended by the 2018
British Columbia Building Code (BCBC) for seismic restraint designs. In the Duncan area, the design earthquake
is expected to measure 7.0 on the Richter Scale and generate a maximum horizontal ground acceleration of 0.509
g for this site (Natural Resources Canada, Site Coordinates: 48.785°N, 123.700°W).

Plots of the liquefaction potential and predicted post-liquefaction ground movements are presented as Figures
D.01 to D.02 in Appendix D of this report. The analysis shows minor ground liquefaction within the loose to
compact silty sands to sands resulting in surface settlements of up to 60 mm and horizontal movements of up to
210 mm. These are estimated free field movements based on empirical relationships developed from experience
on other earthquake sites and are assumed to be beyond the influence of structures.

Based on the proposed building slab elevation, we expect that the building will be underlain by between 0.5 and
2.5 m of liquefiable silty sand. The raft slab foundation will mitigate the impacts of ground softening caused by
liquefaction provided the raft stress do not exceed those recommended herein.

5.3 Ground Settlements Due to General Grade Filling

As indicated above, we anticipate that some filling may occur throughout site to achieve desirable street and
building grades for the development. We anticipate that the permanent fills would cause some consolidation of
the silty sand, peat, and organic silt and clays, likely in the range of 25 mm to 100 mm. The fills should be placed
well in advance of construction of any roads, structures, or utilities to allow any settlements to occur well in
advance of construction.

We do not anticipate any change in the water table elevation outside of the areas to be filled. Within the filled
areas, some seasonal increase in water table (mounding) will occur as a result of the fill placement.
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6.0 RECOMMENDATIONS
6.1 Site Preparation
6.1.1 Stripping

Prior to the construction of any parking areas, building subgrades or slab on grade, all existing fill, topsoil, organic
soils, debris, refuge, asphalt, vegetation and any other loose or disturbed soils should be removed from
construction area to expose a subgrade of firm to stiff grey clay/silt/sand. Due to the presence of existing fills
throughout the site, large variations in stripping depths are expected. It should be recognized that the thickness
of unacceptable soil can vary throughout the site and between test hole locations. As noted above, generally
stripping is anticipated to be on the order of 1 to 1.2 m thick, though locally up to 3 m of peat would need to be
removed. Provided the near surface peat and organic silt is removed from the building area, preload treatment is
not required to prepare the building site.

Stripping should be extended beyond the building and parking lot areas at a distance equal to the total thickness
of engineered fill to be placed.

Grade reinstatement beneath the building area and surrounding parking areas should be done with compacted
“engineered fill”. In the context of this report we anticipate engineered fill will consist of 75 to 150 mm minus
fractured rock, compacted to a minimum of 95% Modified Proctor dry density (MPDD, ASTM D1557), at a
moisture content that is within 2% of optimum for compaction.

The initial lift of fill placed on a fine grained subgrade should be 500 mm in thickness and compacted using a
large roller with the vibratory function deactivated. Each subsequent lift should not exceed 300 mm in loose
thickness and should be compacted with a large vibratory roller. GeoPacific should review the compaction of
engineered fill.

6.2 Foundations
6.2.1 Raft Foundations

Bearing pressures for spread foundations are governed by the thickness of compressible silt beneath the
foundations and the extent of pre-loading undertaken. Following the above recommended site preparation, we
recommend that a raft foundation be designed using a Serviceability Limit States (SLS) bearing pressure of 75
kPa and a factored Ultimate Limit States (ULS) bearing pressure of 150 kPa. The raft can be designed on the
basis of a modulus of subgrade reaction of 10 MPa/m. Foundations should be buried a minimum of 450 mm for
frost protection.

Foundation subgrades must be inspected by the geotechnical engineer prior to footing construction. Bearing
pressures may need to be reduced for higher columns loads than those described above.

6.2.2 Settlement of Foundations

Following the above recommended sub excavation, immediate elastic settlement of foundations is expected to be
up to 25 mm total, with long term deep seated settlement of up to 50 mm in addition to the immediate settlement.
Long term settlements are expected as a result of consolidation of the interbedded clays and silts at depth.
Differential settlements of up to 1:300 should be expected beneath the raft.
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6.3 Slabs-On-Grade

In order to provide suitable support for any slabs on grade we recommend that any fill placed under the slabs
should be “engineered fill” as described in section 6.1 above.

Floor slabs should be directly underlain by a minimum of 150 mm of 19 mm clear crushed gravel fill to inhibit
upward migration of moisture beneath the slab. The crushed gravel fill should be compacted to a minimum of
95% of the Modified Proctor (ASTM D1557) Maximum Dry Density at a moisture content that is within 2% of
optimum for compaction. A moisture barrier should underlie the slab directly above the free draining granular
material to help reduce moisture levels within the slab.

Slab-on-grade subgrade and compaction of the under-slab fill must be reviewed by GeoPacific.
6.4 Seismic Design of Foundations

Based on the completed Multi-Channel Analysis of Surface Waves (MASW) survey and the requirement for sub
excavation of any significantly thick (>3m) peat deposits, we recommend that the building be designed in
accordance with the Class D spectral parameters as defined in Table 4.1.8.4.A of the 2018 BC Building Code
(BCBC). The peak ground acceleration on firm ground for the approximate site location is 0.509 g (Natural
Resources Canada, Site Coordinates: 48.785°N, 123.700°W).

The results of our seismic survey can be viewed in Appendix E following the text of this report.

We do not expect any of the soils used to support building foundations to be prone to ground liquefaction or strain
softening during cyclic loading caused by the design earthquake defined in the 2018 BCBC.

6.5 Foundation Drainage Systems and Flooding

As noted above, the groundwater table is near the present ground surface and can be expected to rise to the ground
surface in periods of sustained precipitation. Managing groundwater flows using a conventional perimeter
drainage system may not be practical and therefore designing the raft for full water pressure, to the ground surface
is recommend. In this case perimeter drainage can be omitted.

Since the parkade entrance is below the FCL, the parkade will flood during a large storm event, where flood water
levels exceed the level of the parkade entrance. This risk is considered acceptable provided the owners/occupants
are made aware of this risk. The raft should therefore be design for buoyant pressures equivalent to the elevation
of the parkade ramp.

6.6 Temporary Excavations and Shoring

We expect that any temporary excavations would be sloped where possible since it is more economical to do so.
We recommend that all excavations be sloped at a maximum grade of 1:1 (H:V) in the surficial fills with any
surficial loose soils benched back at a distance equal to the thickness of the layer of said material. Some localized
dewatering may be required during excavation to permit construction of mechanical sumps and elevator pits. We
expect that most excavation related dewatering can be handled with conventional sumps and pumps, though the
deeper elements described may require well point dewatering.

All excavations and trenches must conform to the latest Occupational Health and Safety Regulation supplied by
Work Safe BC. Any excavation in excess of 1.2 m in depth requiring worker entry must be reviewed by a
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professional geotechnical engineer. Temporary excavations in the fill soils and native soils can be cut at a slope
angle of 1:1 (H:V). All slopes should be covered with poly-sheeting.

Temporary cut slopes in excess of 1.2 m in height must be covered in polyethylene sheeting and require review
by a professional engineer in accordance with WorkSafe BC guidelines, prior to worker entry.

6.7 Methane Control

The proposed developments could be underlain by thin layers of peat and organic silts, which generate methane
as they degrade. The parkade exhaust system will be sufficient to exhaust any methane that penetrates the raft
slab foundation.

6.8 Utility Installation

Site utilities will be required beneath the slab-on-grade. The design of these systems must consider the locations
and elevations of the foundations. The service trenches and excavations required for the installation of the
underground facilities must be located outside of a 1.5:1 (H:V) slope measured downward from the edge of
adjacent foundations.

We recommend that all utility trenches be sloped or shored as per the latest Workers Compensation Board (WCB)
regulations. We recommend that all service trenches be backfilled with clean granular material, which conforms
to municipal standards, compacted to 95% Modified Proctor (ASTM D1557) Maximum Dry Density, with a
moisture content within 2% of optimum for compaction. If for any reason the backfill becomes saturated prior to
compaction, it must be removed and replaced with dry fill.

6.9 On-Site Pavement Structures
Following the recommended site preparation in Section 6.1, it is our opinion that the minimum asphalt pavement
structure specified in Table 1 is adequate to support the anticipated conventional automobile and light truck traffic

loads.

Table 1: Recommended Minimum Pavement Structure for On-Site Works

Material Thickness (mm) CBR

Asphalt 75 N/A
Well-Graded Road Base (19 mm minus) 150 80
Well-Graded Sub-Base (75 mm minus) 300 20

Parking areas should be proof rolled prior to the placement of sub-base material. Any soft or loose areas
encountered during the proof roll, which cannot be recompacted in-situ, must be excavated and be replaced with
75 mm minus sub-base. All base and sub-base fills should be compacted to a minimum of 95% Modified Proctor
(ASTM D1557) Maximum Dry Density with a moisture content within 2% of optimum for compaction. The base
and sub-base materials should meet municipal requirements for gradation and density. Density testing should be
conducted by GeoPacific on the base and sub-base materials to confirm that they have been compacted to the
required standard.

6.10 Flood Hazard

The site is subject to a known flood hazard. The parking level is to be constructed below the flood control level
(FCL) of 10 metres geodetic. All habitable structures as well as mechanical and electrical systems considered
essential to the functionality of the building should be constructed above the FCL.
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7.0 DESIGN AND CONSTRUCTION REVIEWS

As required for Municipal “Letters of Assurance”, GeoPacific Consultants Ltd. will carry out sufficient field
reviews during construction to ensure that the geotechnical design recommendations contained within this report
have been adequately communicated to the design team and to the contractors implementing the design. These
field reviews are not carried out for the benefit of the contractors and therefore do not in any way effect the
contractors’ obligations to perform under the terms of his/her contract.

It is the contractors’ responsibility to advise GeoPacific Consultants Ltd. (a minimum of 48 hours in advance)
that a field review is required. Field reviews are normally required at the time of the following activities:

1. Stripping - Review of stripping depth.

2. Filling - Review of grade reinstatement and compaction.

3. Sub-Excavation - Review of sub-excavation of peat soils and replacement with engineered fill.
4. Excavation - Review of temporary slopes and soil conditions.

5. Engineered Fill - Review of material and compaction degree.

6. Foundation - Review of foundation subgrade prior to blinding and footing construction.

7. Slab-on-grade - Review of subgrade, under-slab fill materials, and compaction.

8. Backfill - Review of placement of backfill along foundation walls.

9. Utilities - Review of trenched excavation subgrade prior to utility placement.

It is critical that these reviews are carried out to ensure that our intentions have been adequately communicated.
It is also critical that contractors working on the site view this document in advance of any work being carried
out so that they become familiar with the sensitive aspects of the works proposed. It is the responsibility of the
developer to notify GeoPacific Consultants L.td. when conditions or situations not outlined within this document
are encountered.

8.0 CLOSURE

This report has been prepared exclusively for our client for the purpose of providing geotechnical
recommendations for the design and construction of the proposed development. The report remains the property
of GeoPacific Consultants Ltd. and unauthorized use of, or duplication of this report is prohibited.

We are pleased to be of assistance to you on this project and we trust that our comments and recommendations
are both helpful and sufficient for your current purposes. If you would like further details or would like
clarification of any of the above, please do not hesitate to call.

For:

GeoPacific Consultants Ltd. Reviewed by:

Daniel Kokan, M.Eng., P.Eng. Matt Kokan, M.A.Sc., P.Eng.

Geotechnical Engineer Principal
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APPENDIX A - TEST HOLE LOGS



Test Hole Log: TH23-01/CPT23-01

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922 Fax:604-439-9189

INFERRED PROFILE

Method: Solid Stem Auger
Date: Feb 14, 2023

-~ | g =
£ = )
}; § % R k
= c o emarks
SOIL DESCRIPTION £ 8 %
= E o 2
£ = = ‘3 (blows per foot) e g
3 @ a 3 049 o
Of—t—mo Ground Surface
ET FILL 0.0 58]
2_%: Compact to very dense silty SAND
33 jqj and GRAVEL. Trace roots. Moist. 0.6
EnlL Black 57.6%
45 [T
e j]f SILTY CLAY 5
6 g Soft to firm silty CLAY with 4
2372 |17 interbeded seams of coarse sand. 5
NEN Intermixed fibrous wood. Some 21 5
o moisture. Grey-Black. 403% | ¢4
1033 SILTY SAND 3
ER Loose SAND with some silt to silty. 2
125 Some wood debris. Grey. Wet.
13 4 37.8%
i | []
153 |z 5 3
163  Htittd ORGANICSILT 4. . 4
173 % BREEY Soft to firm organic clayey SILT 50.7% 5
183 Eggg ywth trace sand. Intermlxed and 4
DPSE M interbedded PEAT of fibrous 5
3 5 fEsi=d wood. Some moisture. Grey. 6
205 7 el 37.4%
213 [
225 | SILTY GRAVEL 68 2
287 =-| Compact to very dense silty
247 %{ GRAVEL. Intermixed wood debris.
253 =) Wet. Black-Grey. 37 4%
263 g L
21z -
285 e
29—;-_ 9 =] Bubbled for last 5', possible
304 €| methane release.
313 -
323 e
3 10/
343 L&
22_5' End of Borehole 10.7
Logged: RD Datum: Surface

Figure Number: A1
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Test Hole Log: TH23-02/MW23-01

File: 22431
Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

-~ | g =
E = )
~ c
i>’ % % Remarks
SOIL DESCRIPTION 41 8 g
5 El ¢ DCPT 3
£ -g = B e (blows per foot) g
0 s, o) o 10 20 30 40 2
a (%) a = O]
Of—t—mO Ground Surface
= FILL 0.0
En Compact to very dense silty SAND 05
27 and GRAVEL. Trace roots. Moist. '
33 ¢ Black.
4 CLAYEY SILT
53 -} Soft to firm organic clayey silty. TE
63 |\ Intermixed fibrous wood. Some
732 | \moisture. Brown.
83 1] SANDY SILT
e itii] Soft to very stiff sandy SILT. Some
103~ 3 [gT¥\wood debris. Grey. Moist. 2.7 Disturbed soils
E§ ] SILTY GRAVEL _
13 - Compact to very _dense_suty
ES GRAVEL. Some intermixed wood
1354 11 debris. Wet. Grey.
14 =
153 b
16_2__ 5 [t 5‘1 4.9
.73 5 Etsy ORGANICSILT -
3 esy Stiff to very stiff interbedded
183 EHEd organic SILT with trace sand and
199  E&%Y sandy silts. Intermixed and
203 © B4 interbedded PEAT of fibrous
213 [hid wood. Wet. Grey.
ZE
2337 [k
243 ffifi 338.7%
3 i
= SILTY SAND AND GRAVEL 8.2
283 Dense to very dense silty sandy
e GRAVEL. Coarse grained.
303 f Angular. Wet. Grey. 91
31 _5: End of Borehole
325
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 14, 2023

Figure Number: A2
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Test Hole Log: TH23-03

File: 22431
Project: Proposed Mixed-Use Development
Client: Total Concepts Development Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

e rC

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

Method: Solid Stem Auger
Date: Feb 14, 2023

-~ | g =
£ = )
s | E s
- IS = Remarks
SOIL DESCRIPTION £ 8 ‘%
5 El ¢ DCPT 3
%_ 'g g_ @ (blows per foot) e S
) S, @ <} 20 30 40 =
a (%) a = (O]
Of—t—mo Ground Surface
1t FILL 0.0
T Compact to very dense silty SAND
3 and GRAVEL. Trace roots. Moist.
N Black.
2_;_ CLAYEY SAND AND SILT 0.6
T Soft clayey sandy SILT. Trace
=iy | wood debris. Moist. Grey.
= 3
=] 3
6 2
12 [&3%8{ SILTY GRAVEL 20 4
1 :': Dense to very dense silty
1 |$% ! GRAVEL. Lenses of very stiff
s &%! SILT. Trace wood debris. Wet. 23
] »
T =.§ { Grey. L
9— -l
T |&%2 ] Becomes cobbly.
] de
1033 |dale >50
1 |33
7 iy 50
- & >
(A '-".?
1 e
12 e
] -l
1 v Refusal on A
13 End of Borehole 3.8 elusalon Auger
14
149
15—
Logged: RD Datum: Surface

Figure Number: A1
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Test Hole Log: TH23-04

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

LTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922 Fax:604-439-9189

INFERRED PROFILE

Method: Solid Stem Auger
Date: Feb 15, 2023

~ | € =
£ = )
5 8 % Remark
- IS = emarks
SOIL DESCRIPTION £ 8 ‘%
= £ ) =
%_ 'g g_ ‘3 (blows per foot) e g
3 @ a 3 40 o
Of—E—mO Ground Surface
134 |[==.] ToPsolL 0.0
2_%: Soft SILT, trace sand and gravel.
a3 Black. Moist.
e SILT .
o Soft organic SILTs with intermixed 187.1%
6= Fibrows wood. Intermixed soft silty
S5 2 PEAT wood trunks and fibrous. 18
el Grey. Moist. 22.7%
oS GRAVEL
10—5— 3 Compact to dense GRAVEL, trace 55
112, to some silt. Grey. Wet. '
120 SILT
1334 Soft to firm SILT with trace sand,
145 wood chips and debris. Wet. Grey.
153
163 5
173
185
193 59.6%
203 6
N SILTY SAND _ 6.1
o Loose' to very dense silty SAND
23 E ar!d with some gravel. Intermixed 28.9%
ey micro organics. Wet. Grey. e
ggg- ORGANIC SILT 76
Ny 8 Firm to very stiff organic SILT with 103.2%
=y some gravel and _trace sgnd.
2o Some wood debris and fibrous
30_5_— 9 | peat. Moist. Grey to black.
e, GRAVELLY SILTY SAND 5
323 Dense to very dense silty gravelly
33_2__ 10 SAND. Moist. Grey. 21.7%
343
22_5' End of Borehole 10.7 >50
Logged: RD Datum: Surface

Figure Number: A4
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Test Hole Log: TH23-05/MW23-02

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2
Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

-
[e ]

End of Borehole

-~ | g =
£ = o}
i | B =
- IS = Remarks
SOIL DESCRIPTION £ 8 %
_ E| o 3
o =]
< Q < D ° S
8’ ; 8’ _g (blows per foot)40 5
a (%) a = O]
f_t_mo Ground Surface
] ~~__| TOPSOIL 0.0
4 |7=..1 Soft SILT, some gravel. Trace
T |Zz.] organics. Black. Moist.
1 i3 ORGANIC SILT 0.5
1 [gx54 Softorganic SILT, some clay.
3 k=24 Gray with Brown streaks. Moist.
1
4_—_ S T Sy
3 SANDY SILT 12
5_: Interbedded soft to firm SILT,
3 some sand with loose to compact
6_3 coarse grain SAND with some
. gravel. Some wood debris. Grey.
3 Wet.
7]
8]
9]
10 30
3 GRAVELLY SAND :
11_3 Dense coarse gained gravelly
] SAND with a lens of very stiff
123 SILT. Grey-Brown. Wet.
13
14
15 75
7 SANDY GRAVEL :
16_3 Dense to very dense silty sandy
3 GRAVEL, cobbly (subrounded).
17—:— Grey. Wet. 5.0 G Refusal on Auger

Logged: RD
Method: Solid Stem Auger
Date: Feb 15, 2023

Datum: Surface
Figure Number: A5
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Test Hole Log: TH23-06

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

| € =
S = )
| & =
== S 5 Remarks
SOIL DESCRIPTION = 3 &
- S 0} 2
5 = = DCPT 5
%_ 'g g_ @ e (blows per foot) S
@ S, @ o 10 20 30 40 =
o » @) = O]
Of—t—mo Ground Surface
1 ~ |7Z.| ToPsoIL 0.0 )
13 ~=_.1 Soft organic SILTs with intermixed
23 |71 Fibrows wood. Intermixed soft silty 6
I+ ~=_.1 PEAT wood trunks and fibrous.
331 |~~_ | Grey-Brown. Moist.
e o -
°F SAND 15
64 Compact SAND with some silt and
73 some gravel. Grey. Wet.
°F SILT 24
= Very stiff SILT with some sand
103 trace gravel. Grey. Wet. —
11 = SAND and GRAVEL '
el Compact to very dense coarse
12 SAND and sub-rounded GRAVEL.
13_5_ Grey. Wet.
143
153
El CLAYEY SILT 46
164 Firm clayey SILT, trace gravel.
173 Intermixed with fibrous wood.
3 Grey. Wet.
18—:_
UF , EEE PEAT 58
20 | 0 Firm silty PEAT. Fibrous. Wet. 51
213 2%] SILTY GRAVEL
22_5- o | Compact to very dense silty
e 4%| GRAVEL. Some cobbles. Some
233~ 7 |ase{ intermixed wood debris. Wet.
24_5: 5.:‘ Grey.
25_5_ B
=N End of Borehole 7.6
26
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 15, 2023

Figure Number: A6
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Test Hole Log: TH23-07

File: 22431
Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

e rC

Site Location: 2591 Beverly Street, Duncan, BC 1779 West 75th Avenue, Vancouver, BC, V6P 6P2
Tel: 604-439-0922 Fax:604-439-9189
INFERRED PROFILE
-~ | g =
£ = o}
s | E s
- IS = Remarks
SOIL DESCRIPTION £ 8 %
5 El ¢ DCPT 3
%_ 'g g_ @ e (blows per foot) S
@ S, @ o 10 20 30 40 =
a (%) @) = O]
Of—t—mo Ground Surface
_ ~~__| TOPSOIL 0.0
1 |7=.1 Soft SILTS. Intermixed with wood
1 ~=__1 and PEAT. Grey with Brown
1 |7H.| streaks.
o3[
I e
B el B
I R =<
. - SILTY SAND AND GRAVEL 1.2
1 Dense to very dense silty SAND
5] and GRAVEL, Cobbly. Grey. Wet.
] Lense of silty PEAT at 8' with
6 Fibrous wood. Brown. Wet.
1ot
[
8
o
109 ° | 70
11 Refusal on A
T End of Borehole 34 eltisal on Auger
12
Logged: RD Datum: Surface
Method: Solid Stem Auger Figure Number: A7

Date: Feb 15, 2023 Page: 1 of 1




Test Hole Log: TH23-08

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

e rC

1779 West 75th Avenue, Vancouver, BC, V6P 6P2
Tel: 604-439-0922 Fax:604-439-9189

INFERRED PROFILE

| € =
E = o
S| 8 E
= S 5 Remarks
SOIL DESCRIPTION 9 3 £
5 £1 ¢ DCPT 3
%_ 'g g_ @ e (blows per foot) 5
@ S, @ o 10 20 30 40 =
o » @) = O]
Of—t—mo Ground Surface
1 ~ |7=.| TOPSsOIL 0.0
194 [7=._.1 SOFT silts, trace gravel. Wood
23 || debris. Black-Brown streaks.
31 |[7=._1 Moist.
3 —
-1 | HL
45 i
53 SILTY GRAVEL 1.4
=N Compact to very dense silty
63 GRAVEL, trace to some sand.
74 Trace wood fragments. Grey. Wet.
8
o
103~
13
123
133
145
153
173
18]
= SANDY SILT 5.5
193 Firm to stiff clayey SILT. Lenses of
203~ coarse sand.
I 6.1
= NO RECOVERY
AT No sample recovered. Material
229 described as boney and cobbly.
23_;_ ; Wet.
243 Refusal on A
= End of Borehole 73 elusaton Auger
25
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 15, 2023

Figure Number: A8
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Test Hole Log: TH23-09
File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.
Site Location: 2591 Beverly Street, Duncan, BC

e rC

1779 West 75th Avenue, Vancouver, BC, V6P 6P2
Tel: 604-439-0922 Fax:604-439-9189

INFERRED PROFILE

-~ | g =
£ = )
2|2 :
- IS = Remarks
SOIL DESCRIPTION % 8 ‘%
5 S| ¢ DCPT 3
%_ 'g g_ @ e (blows per foot) S
) S, @ o 10 20 30 40 =
a (%) a = (O]
Of—t—mo Ground Surface
. ~~__| TOPSOIL 0.0
] ~=_.| Soft SILT with trace sand and
1 = __| gravel. Many roots. Brown. Moist.
] SAND 0.5
2 Loose to compact coarse grained
1 SAND, trace gravel, trace silt.
3 Moist. Grey.
-1
=l CLAYEY SILT T2
T Soft clayey SILT, some sand,
57  mEmi\lrace gravel. Grey. Wet. 5
1 [ ORGANIC SILT
e E=sid Soft organic clayey SILT with
1  B==d interbedding layers of coarse sand
172 Rz and fibrous silty PEAT. Silts are
1 Ssistd grey with brown streaks. Silty Peat
] Srree is dark brown. Wet.
o] i
o] Erid
1, [
10___ 3 "i"i"i‘-‘
E SANDY GRAVEL 3.0
. Dense to very dense sandy
15 GRAVEL, some silt. Cobbly. Grey.
] Wet.
12
13
] Refusal on Auger
14_—— End of Borehole 4.1 ?

Logged: RD
Method: Solid Stem Auger
Date: Feb 15, 2023

Datum: Surface
Figure Number: A9
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Test Hole Log: TH23-10

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.
Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922 Fax:604-439-9189
INFERRED PROFILE
—~ g =
S - 9]
~ c
i>’ % % Remarks
SOIL DESCRIPTION £ 8 ‘%
5 El ¢ DCPT g
%_ 'g g_ @ e (blows per foot) g
@ > @ o 10 20 30 40 2
a (%) a = O]
Of—E—mO Ground Surface
G |T%.]| ToPsOL 0.0
I Soft Sandy SILT. Trace roots.
29 Black. Moist.
334 CLAYEY SILT
45 2 )\ Soft SILT, some clay, trace gravel. /| !
53 "eq\ Intermixed with wood debris. Grey-
63 2 \Brown.
232 #{ SILTY GRAVEL
NS &( Compact to dense silty GRAVEL,
3 'e{ some sand, increased cobbles
ER ® ! with depth. Trace wood fragments.
1033 Grey. Wet. 30
"= SANDY GRAVEL
129 Dense sandy GRAVEL, some silts,
1334 some cobbles. Grey. Wet.
143
153+
16—5_ 5
17=
185
193
203 °
213
229
2337
24
253
26—2__ 8
275 >
. CLAYEY SILT 8.
3 Soft to firm clayey SILT. Trace
i I wood fragments. Grey. Wet.
2?_5: End of Borehole 9.1
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 15, 2023

Figure Number: A10
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Test Hole Log: TH23-11

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

| € =
E = 0
5 8 2 Remark
- IS = emarks
SOIL DESCRIPTION £ 8 %
_ S 0 =
o) ~ 5 DCPT )
%_ 'g g_ @ e (blows per foot) g
0 s, o) o 10 20 30 40 e
o » @) = O]
Of—E—mO Ground Surface
e SILT 0.0
PR Soft SILT, some sand. Trace
3, —\ grass and roots. Intermixed with 53
43 ‘1\wood. Grey-Brown. Moist. '
S SANDY SILT
64, Soft to firm clayey SILT with trace
;E: to some sand. Some wood debris.
o Moist. Grey.
10F3 | Became wet at 7'.
PES SILTY SAND AND GRAVEL 30
123 Compact to dense silty sandy
1334 | GRAVEL. Cobbly. Grey. Wet.
145
153
16 5 79
175 SANDY SILT :
185 Soft to firm sandy SILT, some
195 gravel, some cobbles. Intermixed
203 6 with wood debris. 5
21 SANDY GRAVEL
223 Dense sandy cobbly GRAVEL.
2 Grey. Wet. 70
25_%: SILTY SAND
263 g Compact to dense silty SAND. —5
213 Some fibrous wood. Brown. Wet. ’
283 CLAYEY SILT
294 4 Soft clayey SILT. Intermixed with
g?EZ brown shreds of organic silt. Grey. 9.1
32_§: Wet.
33310 SILT
343 Firm to stiff SILT, some clay, trace
355 sand. Grey with streaks of brown. 5
363 11 Wet.
37
3835 End of Borehole
39T 17
405
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 15, 2023

Figure Number:
Page: 1 of 1
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Test Hole Log: TH23-12

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.

Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

Method: Solid Stem Auger
Date: Feb 15, 2023

| € =
E = 0
s | E s
= S = Remarks
SOIL DESCRIPTION £ 8 %
. |3 £l g DCPT 3
= = @ (blows per foot) e =
5} g & 5 20 30 40 S
o » @) = O]
ftlm Ground Surface
090 [—
= ~_.| ToPsoIL 0.0
I |7=.] Softto firm SILT. Some wood
29 |7z_.| debris. Grey-Brown streaks. Moist.
3—5_ 1 [T
=
54 |~
6
B SAND and GRAVEL 18
I Compact to very dense Sand and
87 GRAVEL with trace to some silt,
93 some cobbles. Interbedded lenses
109 3 of stiff SILT. Wet. Grey.
113
125
I 4
145
153+
163 .
17=
183
193
En 6
Enp
En SILTY SAND 73
3 Dense silty Sand. Grey. Wet.
3-8 | St
I [z ORGANIC SILT 8.1
_2: ;f;f;, Stiff sandy SILT. Grey, Moist with
—z_ EEEEE Interbecjde.d with silty PEAT. Silt becomes soft at 29 ft.
39 @xsy Brown. Moist.
En End of Borehole 91
Logged: RD Datum: Surface

Figure Number: A12
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Test Hole Log: TH23-13

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.
Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULT

ANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

| € =
E = 0
}; é % Remarks
- 5 e
SOIL DESCRIPTION 41 8 5
5 El ¢ DCPT 3
£ = = B (blows per foot) e g
3 U>)‘ 8 § 20 30 40 (3
Of—t—mo Ground Surface
1> || SAND(FILL) 0.0 28
NE 2atatd\ Compact fill SAND, trace silt, trace
s 1 %Ei%i gravel. Light-Brown. Moist.
' BEEEZ ORGANIC SILT
NS 449 Firm organic SILTs. Interbedded
EN grey-brown layering. Some wood 1.5
7_§— 2 debris. Moist.
el SILTY SAND
= Loose silty SAND. Thin PEAT
1033 lenses. Grey-Brown streaks. 25
I Moist. 3.0 31
123 SAND and GRAVEL P
1339 4 Dense to very dense SAND and >50
143 GRAVEL, cobbly. Trace to some >50
153 wood debris. .2;
3 >
163 5
173 s 5
183 [aid ORGANICSILT >
195 issy Stiff intermixed SILT, trace sand,
.o 6 Btk trace to some gravel and cobbles.
o1 T [ Grey with brown streaks of silt.
oI % SANDand GRAVEL 64
o Dense to very dense silty SAND
vy and GRAVEL, cobbly. Grey. Wet.
22 Es 2| GRAVELLYSILT 76
Ny 8 fe{ Stiff to very stiff gravelly SILTs,
28_5- :.‘ trace sand. Lense of fibrous peaty
o En -.. material.
9 -4
2?_52 #! Becomes more cobbly with depth.
= d
323 3
333 10 % Refusal on auger at 33 ft
ER 10.1 gera :
343 End of Borehole
35
Logged: RD Datum: Surface

Method: Solid Stem Auger
Date: Feb 16, 2023

Figure Number: A13
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Test Hole Log: TH23-14

File: 22431

Project: Proposed Mixed-Use Development
Client: Total Concept Developments Ltd.
Site Location: 2591 Beverly Street, Duncan, BC

GEOPACIFIC

CONSULTANTS

1779 West 75th Avenue, Vancouver, BC, V6P 6P2

Tel: 604-439-0922

Fax:604-439-9189

INFERRED PROFILE

| € =
E = 0
s | B <
Q@ S = Remarks
SOIL DESCRIPTION 41 8 5
_ S ) S
5 = = DCPT 5
%_ -g g_ B e (blows per foot) 5
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APPENDIX B - ELECTRONIC CONE PENETRATION RESULTS

The system used is owned and operated by GeoPacific and employs a 35.7
mm diameter cone that records tip resistance, sleeve friction, dynamic pore
pressure, inclination and temperature at 5 cm intervals on a digital
computer system. The system is a Hogentogler electronic cone system and
the cone used was a 10 ton cone with pore pressure element located behind
the tip and in front of the sleeve as shown on the adjacent figure.

In addition to the capabilities described above, the cone can be stopped at
specified depths and dissipation tests carried out. These dissipation tests
can be used to determine the groundwater pressures at the specified depth.
This is very useful for identifying artesian pressures within specific layers
below the ground surface.

Interpretation of the cone penetration test results are carried out by
computer using the interpretation chart presented below by Robertson'.
Raw data collected by the field computer includes tip resistance, sleeve
friction and pore pressure. The tip resistance is corrected for water
pressure and the friction ratio is calculated as the ratio of the sleeve friction
on the side of the cone to the corrected tip resistance expressed as a
percent. These two parameters are used to determine the soil behaviour
type as shown in the chart below. The interpreted soil type may be
different from other classification systems such as the Unified Soil
Classification that is based upon grain size and plasticity.

Electronic Cone Penetrometer

GEOPHONE(Vs)

INCLINOMETER

TEMPERATURE
SENSOR

FRICTION
SLEEVE(Fs)

LOAD CELLS

PORE PRESSURE ELEMENT
LOCATED BEHIND TIP(U2)

CONE TIP(Qc)

1000

. ™1 ZONE
7] 1
- 2
1" | 3
‘g‘ - 4
o 5
= 00| E 6
& = 7
g 1 3
=z _ 9
T I 10
= 11
T = 12
i b
p ol ]
o -
o -
i 1 | 1 L

FRICTION RATIO, Rf (%)

SOIL BEHAVIOUR TYPE

sensitive fine grained
organic material
clay

silty clay to clay

clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sand to silty sand

sand

gravelly sand to sand
very stiff fine grained (*)
sand to clayey sand (*)

(*) overconsolidated or cemented

Canadian Geotechnical Journal, Vol. 27, No. 1, 1990

Robertson, P.K., 1990, "Soil Classification using the cone penetration test", 1990 Canadian Geotechnical Colloquium,
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Sounding: CPT23-01 2591 BEVERLY STREET, DUNCAN Figure: B.01
TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO PORE PRESSURE
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** Based on Robertson et. al 1990
1 Sensitive Fine Grained
2 Organic Material
3 Clay to Silty Clay

4 Clayey Silt to Silty Clay
5 Silty Sand to Sandy Silt
6 Clean Sand to Silty Sand

@ = estimated water table depth

7 Gravely Sand to Sand
8 Very Stiff Sand to Clayey Sand
9 Very Stiff Fine Grained




2023-Feb-14 TOTAL CONCEPT DEVELOPMENTS LTD GeoPacific Project #: 22431
q.lgo PACIFIC
Sounding: CPT23-02 2591 BEVERLY STREET, DUNCAN Figure: B.02
TIP RESISTANCE SLEEVE FRICTION FRICTION RATIO PORE PRESSURE
Qt (bar) Fs (bar) Rf (%) U2 (m H20) SOIL BEHAVIOUR TYPE **
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@ = estimated water table depth
** Based on Robertson et. al 1990
1 Sensitive Fine Grained 4 Clayey Silt to Silty Clay 7 Gravely Sand to Sand
2 Organic Material 5 Silty Sand to Sandy Silt 8 Very Stiff Sand to Clayey Sand
3 Clay to Silty Clay 6 Clean Sand to Silty Sand 9 Very Stiff Fine Grained




APPENDIX C - OVER CONSOLIDATION RATIO ANALYSIS

The over consolidation ratio (OCR) is defined as the ratio between the maximum past vertical pressure on
the soil versus the current in-situ vertical pressure. The maximum past vertical pressure is typically caused
by the presence of excess overburden which is removed by either natural or man-made reasons. Soil ageing
and other chemical precipitation affects can also cause a soil to behave as if it has a higher maximum past
pressure, which is sometimes described as pseudo-overconsolidation.

Research by Schmertmann (1974) showed the following equation reasonably approximates the OCR of
medium plastic to clayey soils:

Su/ p'oc "
—— | +082
Su/ p'nc

1.82

OCR =

Su/p’oc = The undrained shear strength to effective stress ratio of the over consolidated soil

Su/p’nc = The undrained shear strength to effective stress ratio of a normally consolidated soil
(OCR =1). Typically =~0.2

Soils which are subject to loads less than the maximum past pressure of the soil are typically subject to
relatively small elastic settlements. Loads which exceed the maximum past pressure on the soil typically
cause consolidation which is the gradual settlement of the ground as a result of expulsion of water from the
pores of the soil. The rate of settlement and the time to complete consolidation is a function of the
permeability of the soil.

The Schmertman equation has been employed to estimate the OCR of the soils with depth employing the CPT
data provided in Appendix B and C.



APPENDIX C - INTERPRETED PARAMETERS

The following charts plot the Standard Penetration Test (SPT) values and the undrained strength of fine grained soils
based upon generally accepted correlations. The methods of correlation are presented below.

STANDARD PENETRATION TEST CORRELATION

The Standard Penetration Test N, 4, value is related to the cone tip resistance through a Qc/N ratio that depends upon
the mean grain size of the soil particles. The soil type is determined from the interpretation described in Appendix B
and the data of Table C.1 below is used to calculate the value of N4,.

Table C.1. Tablulated Qc/N,,, Ratios for Interpreted Soil Types

Soil Type Qc/N Ratio
Organic soil - Peat 1.0
Sensitive Fine Grained 2.0
Clay 1.0
Silty Clay to Clay 1.5
Clayey Silt to Silty Clay 2.0
Silt 2.5
Silty Sand to Sandy Silt 3.0
Clean Sand to Silty Sand 4.0
Clean Sand 5.0
Gravelly Sand to Sand 6.0
Very Stiff Fine Grained 1.0
Sand to Clayey Sand 2.0

The Qc/N| 4, ratio is based upon the published work of Robertson (1985)*. The values of N are corrected for overburden
pressure in accordance with the correction suggested by Liao and Whitman using a factor of 0.5. Where the correction
is of the form:

N,=0¢"*N

All calculations are carried out by computer using the software program CPTint.exe developed by UBC Civil
Engineering Department. The results of the interpretation are presented on the following Figures.

UNDRAINED SHEAR STRENGTH CORRELATION

It is generally accepted that there is a correlation between undrained shear strength of clay and the tip resistance as
determined from the cone penetration testing. Generally the correlation is of the form:

¢ 4.9
“ N
k
where g, = cone tip resistance, 0 = in situ total stress, N, = cone constant

The undrained shear strength of the clay has been calculated using the cone tip resistance and an N, factor of 12.5. All
calculations have been carried out automatically using the program CPTint.exe. The results are presented on the Figures
following.

Robertson, P.K., 1985, "In-Situ Testing and Its Application to Foundation Engineering", 1985 Canadian Geotechnical
Colloquium, Canadian Geotechnical Journal, Vol. 23, No. 23, 1986
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** Based on Robertson et. al 1990
1 Sensitive Fine Grained
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APPENDIX D - LIQUEFACTION ANALYSIS

Assessment of the liquefaction potential of the ground has been determined by the Cone Penetration Test (CPT).
The method of analysis is presented in the following sections.

FACTOR OF SAFETY AGAINST LIQUEFACTION

The factor of safety against liquefaction calculated here is the ratio of the cyclic resistance of the soil (CRR) to the
cyclic stresses induced by the design earthquake (CSR). Where the ratio of CRR/CSR is greater than unity the soils
ability to resist cyclic stresses is greater than the cyclic stresses induced by the earthquake and liquefaction will be
unlikely. Where the CRR/CSR is less than unity then liquefaction could occur. This ratio is presented as the FOS
against Liquefaction on the following charts. Calculation of the factor of safety is based on NCEER (1998)' which
evaluates the CRR directly from cone penetration test sounding data. The value of the cyclic stress ratio has been
calculated based on peak horizontal ground acceleration of the 2018 British Colombia Building Code interpolated
seismic hazard value.

SEISMIC INDUCED SETTLEMENT

In the event of a significant earthquake, settlement of the ground surface could occur as a result of densification of
the looser soil layers as a result of liquefaction or due to the expulsion of sand in the form of sand dykes or sills from
beneath the site. Tokimatsu and Seed (1987)* suggest a method of analysis for estimating vertical settlements as a
result of earthquake induced accelerations. In this method the normalized standard penetration blow counts (Ni0))
is compared with the cyclic stress ratio for the induced earthquake to determine the volumetric strain resulting from
the earthquake shaking. The volumetric strain is assumed to result in only vertical settlement. The vertical
settlement is summed for each depth at which settlement is predicted to occur and accumulated from the bottom of
the test hole. The results are presented on the following charts labelled as Settlement.

HORIZONTAL DISPLACEMENT

Horizontal ground displacements known as "free field" displacements occur as a result of liquefaction of the ground
and are assumed to occur without the influence of any structures. The horizontal displacements presented in our
report are generally based upon the lateral spread method by of Youd, Bartlett, & Hansen (2002). Displacements are
calculated based on an empirical relationship developed from observations from other earthquake sites on sloping
ground or near a free face, such as an abrupt slope. The presence of the proposed embankment on-site is expected to
induce a static bias within the soils at the margin of the embankment making the soils and embankment in this area
subject to lateral spread induced movements. In the event of a real earthquake of significant magnitude to cause
limited liquefaction, actual movements will be influenced by a wide variety of factors including the characteristics
of the earthquake including duration, number of significant cycles, variations in peak particle velocity, wavelength,
amplitude and frequencies as well as soil damping and variations in density and continuity of the soil layers.

Youd, T. L., Idriss, I. M. (2001). “Liquefaction Resistance of Soils: Summary Report from the 1996 and 1998
NCEER/NSF Workshops on Evaluation of Liquefaction Resistance of Soils”, Journal of Geotechnical and
Geoenvironmental Engineering, Vol 127, 10, pp. 817-833

Tokimatsu, K.A.M. and Seed, H.B., 1987. "Evaluation of Settlement in Sands Due to Earthquake Shaking", Journal of
Geotechnical Engineering, ASCE, Vol. 113, No. 8, pp.861-878.

Youd, T.L., Bartlett, S.F., Hansen, C.M. (2002), "Revised MultiLinear Regression Equations for Prediction of Lateral
Spread Displacements", Journal of Geotechnical and GeoEnvironmental Engineering, Vol. 128, No. 12, pp. 1007-1017
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Appendix E— MASW 1D & 2D Results
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MU

SURVEY PARAMETERS
Multichannel Analysis of Surface Waves (MASW)

Table 1: Software and Equipment

NIGON

WEST COAST

Seismic Acquisition Acquisition Processing Seismic Shotplate Geophones
System Software Software Source material
DMT Summit X Summit X Parkseis 3.0 10 1b sledge Polyethylene 4.5 Hz
One Acquisition tool hammer
Table 2: MASW Survey Parameters

Profile ID | Geophone # of Survey Line | Azimuth | Stack | Record

Spacing | Geophones Length length
MASW23-01 2m 24 70m 170° 1s
MASW23-02 2m 24 70m 160° 1s
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1-D Multichannel Analysis of Surface Waves (MASW)
PURPOSE AND GENERAL PROCEDURE

Mutlichannel Analysis of Surface Waves (MASW) measures seismic surface waves to determine shear wave velocity
variations (vs) of the subsurface. The shear wave velocity profiles (in one, two or three dimensions) can be used for
different purposes, e.g., to determine seismic site classes for seismic site response, elastic moduli of soil and rock,
liquefaction potential, compaction, and grouting evaluation.

Surface waves are generated from a variety of sources, the most common of which is a sledge hammer. The surface
waves propagate through the subsurface and their velocities are analysed. Sub-surface shear-wave velocities that
correlates with the analysed propagation velocity pattern of the observed surface waves are then deduced through a
process called inversion.

The typical 1D field procedure comprises placing an array of equally spaced geophones in a line and generating a
surface wave source at varying distances from each end of the line, as shown in Figure 1. The spacing of geophones
has a strong influence on resolution, the total length of the geophone array and the distance of the source have a strong
influence on the depth of investigation.

D
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Figure 1: Typical MASW configuration.

Once a source (shot) has been generated, the geophones are triggered to record. Once the geophones have stopped
recording a shot gather is produced which displays the amplitude and time of the recorded subsurface response relating
to that source. A typical MASW record is shown in Figure 2. Multiple shots at the same position are usually stacked
to increase signal to noise ratio and remove random noise.

Source=-24.0m
0 100 200 300 400 500 600 700 800 900 1000 1100

Distance (m)

Rec_00004 seg2

Figure 2: Typical MASW shot record.
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Once the raw time domain records are collected the traces are transformed to the frequency domain to create a
dispersion image. A typical dispersion image is shown in Figure 3. A dispersion curve is fitted to the data and used in
a process called inversion, which back-calculates shear-wave velocity variation with depth. This gives the theoretical
dispersion curve closest to the measured curve that corresponds with the shear-wave velocity variation in the
subsurface. The final result is a 1D layered earth model of shear-wave velocities.

To increase the depths of investigation, passive records (no active source) can be collected. Passive sources (traffic,
etc.) usually have a wide frequency range which can lead to recording low frequency signals. The recording times of
passive seismic waves typically range between 1-2 seconds. The processing workflow to the dispersion image is
analogous to the active MASW. Dispersion images for passive and active MASW can be stacked to enhance data
quality and widen the frequency range.

SEISMIC SITE CLASSIFICATION FOR SEISMIC SITE RESPONSE
The average shear wave velocity Vg4, is utilized for seismic site classification and calculated with the following
equation:

Ugo = L di/Lt; =30/Xd; /v

where d; = thickness of the i-th layer, t; = one way travel time in i-th layer and v,; = shear wave velocity of i-th layer.

The criteria for the classes are defined in Table 4.1.8.4.A of the 2018 British Columbia Building Code (BCBC). The
table below gives a short summary.

Site Class Ground Profile Name Average Shear Wave
Velocity, V¢3o (M/S)

A Hard rock V39 > 1500
B Rock 760 < 759 < 1500
C Very dense soil and soft rock 360 < Vg9 <760
D Stiff soil 180 < D430 < 360
E Soft soil V30 < 180
F Other soils -

In accordance with the 2018 BCBC a site-specific dynamic analysis is required for sites classified as Site Class “F”
in order to provide the structural engineer with the estimated seismic design spectra of the site based on the design
earthquake for structures with a natural period above 0.5 seconds. For structures with a natural period of less than 0.5
seconds 2012 BCBC has a provision that structures may be designed in accordance with Site Class E. A fundamental
input parameter for a site-specific dynamic analysis is the shear wave velocity.
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1. INTRODUCTION

TriCity Canada (TriCity / the proponent) proposes to develop a residential condo building with 220 units at
2591 Beverly Street (Somenos View Residences) in Duncan, BC. The proponent is seeking a design variance
from the Municipality of North Cowichan (the Municipality) Zoning Bylaw 1997, No. 2950 (the bylaw) width
requirement for column-adjacent vehicle parking stalls. The bylaw requires that vehicle parking stalls
adjacent to structures, such as columns, have a width of 3.0m. The proponent is seeking to provide a stall
width of 2.6m for both column-adjacent and non-column-adjacent stalls in the proposed parkade.

Bunt & Associates Engineering Ltd. (Bunt) has prepared this technical memo to review if 2.6m column-
adjacent parking stalls are accessible for design vehicles.

2. DESIGN REVIEW

Bunt reviewed inbound and outbound parking maneuvers in/out of standard and small car column-
adjacent parking stalls using AutoTURN software. As is consistent with Bunt internal guidelines, the
vehicle design speed was set to 5 km/h and the design vehicles could only turn their wheels from a
stopped position if they were about to change direction between forward and reverse drive. The analysis is
attached as Exhibits 1-3. The following summarizes the analysis:

e  Exhibit 1 illustrates a standard 5.6m P-TAC (Passenger - Transportation Association of Canada)
design vehicle accessing a 90-degree column-adjacent parking stall without any conflicts with the
column or adjacent stalls.

Bunt & Associates Engineering Ltd.
Calgary Edmonton Kelowna Vancouver Victoria ~www.bunteng.com

Written with respect and gratitude for the Traditional Territories upon which we work and live,
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e Exhibit 2 illustrates a standard 5.6m P-TAC design vehicle accessing a 45-degree column-adjacent
parking stall from a one-way drive aisle without any conflicts with the column or the adjacent
parked vehicle (shown in grey).

¢ Exhibit 3 illustrates 4.6m small car (Honda Civic 2017) design vehicle accessing a 90-degree small
car space without any conflicts with the column or the adjacent stalls.

As shown in the Exhibits, drive aisle widths are consistent with the requirements set out in the bylaw.

3. CONCLUSIONS

The swept path analysis indicates that 2.6m-wide column-adjacent stalls for all three types of parking
proposed (90-degree standard stalls, 45-degree standard stalls from a one-way aisle, and 90-degree small
car parking) are accessible without conflicts for their respective design vehicles. Despite the stalls being
narrower than bylaw they are found to be functional due to adequate aisle width.

Somenos View Residences | Parking Design Review - Column-Adjacent Stall Width Variance | March 25, 2024 2
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Small Car Parking - 90-degree Column-Adjacent Stalls
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