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WEST COAST COMMITTEE MEETING

WEDNESDAY, JULY 17, 2013, 11:00 AM
District of Tofino Council Chambers, 121 Third Street, Tofino, BC

AGENDA

CALL TO ORDER

APPROVAL OF AGENDA
(motion to approve, including late items requires 2/3 majority vote)

REPORTS
a. Draft West Coast Multiplex MOU - R. Dyson

b. Summary Report of Geotechnical Subsurface Assessment Proposed West
Coast Multiplex, Pacific Rim Highway, Tofino, BC

THAT the Reports a-b be received.

OTHER BUSINESS

NEW BUSINESS

ADJOURN

PAGE #

2-3

4-39
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Memorandum of Understanding
June 2013

WEST COAST
*MULTIPLEX-

The Memorandum of Understanding is agreed to by the following parties:

The Alberni-Clayoquot Regional District, Tla-o-qui-aht First Nation, Ahousaht First Nation,

Yuutu?it?ath Government, Hesquiaht First Nation, Toquaht First Nation, District of Tofino, and

District of Ucluelet.

All parties have agreed to a renewed Memorandum of Understanding (MOU) regarding the
West Coast Multiplex. The original MOU was agreed to in 2009.

The West Coast Multiplex will be located at the Long Beach Airport in the Alberni-Clayoquot

Regional District. Phase one of the West Coast Multiplex consists of the following:

e NHL size ice surface

e Multipurpose area for fitness and community gathering, with connections to the outside

for expanded use
e A warm, friendly atmosphere including the use of wood and other local materials.
e Informal gathering area with seating for the general public and facility users direct
visibility from the lobby into the arena
e An accessible facility
e Administration/ centralized reception and control station to accommodate staff and
provide controlled entry
e An opportunity for expansion for future communist needs, possibly a aquatic facility

The foregoing parties agree to the following:

e A commitment to fundraise capital costs for Phase One of the West Coast Multiplex
until December, 2015

e Request assistance with capital funds from the Government of British Columbia, the
Government of Canada, and other funders

e Participate on the committees of the Multiplex society to help fundraising,
programming and other planning activities



Together, with renewed commitment to move forward with capital fundraising, we can achieve
the goal of having a Multiplex on the West Coast.

Thank you for your commitment.

Alberni-Clayoquot Regional District

Tla-o-qui-aht First Nation

Ahousaht First Nation

Yuutu?it?ath Government

Hesquiaht First Nation

Toquaht First Nation

District of Tofino

District of Ucluelet
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July 11, 2013
File: SGL13-011

Alberni-Clayoquot Regional District
3008 Fifth Avenue
Port Alberni, BC V8Y 2E3

Attention: Mr. Andy Daniel, A.Sc.T., Manager of Environmental Services

Re: Summary Report of Geotechnical Subsurface Assessment
Proposed West Coast Multiplex, Pacific Rim Highway, Tofino, BC

INTRODUCTION

As requested, Simpson Geotechnical Ltd. (SGL) has conducted a geotechnical subsurface
assessment for the captioned project in general accordance with our proposal of April 12,
2013 (Our File P215). We understand that the project as currently proposed generally
consists of an ice arena facility located immediately westward of the Longbeach Airport near
the intersection of Pacific Rim Highway and Grice Bay/Longbeach Golf Course Road as
shown on Figure 1.

This report summarizes the encountered geotechnically challenging subsurface conditions
and briefly describes the additional work that would be required to pursue development of the
proposed multiplex structure at this site, from a geotechnical perspective.

BACKGROUND

A surficial geology map of the site vicinity, published by the BC Ministry of Energy and Mines
indicates the subject site to be underlain by undifferentiated marine deposits. Water well logs
in the vicinity of the Longbeach Airport obtained from the Provincial water well database
indicate a subsurface profile of dense, medium grained sand with clay seams that ranged in
thickness from approximately 4 to 10m, overlying soft blue clay to depths in excess of 21m.

Instances of seismic liquefaction and soil slumps in the site vicinity are documented by the
Pacific Geoscience Centre to have occurred during the June 2, 1946 earthquake.

SITE ASSESSMENT

The subject area was forested with west coast rain forest vegetation. The ground surface was
essentially flat and level. The subject area was bounded by an existing gravel road to the east

377 Milton Street, Nanaimo, BC VIR 2K8
phone 250 753 7424 + simpsongeotech@gmail.com
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and the Pacific Rim Highway to the west. Low berms located adjacent to the gravel road are
interpreted to be remnants of stripped materials from the original road construction.

The site investigation was conducted June 12 through June 14, 2013. The subsurface
conditions were assessed with four test holes drilled with a track mounted auger drill rig
contracted from Drillwell Enterprises Ltd. Subsurface conditions were logged by Lara
Fletcher, P.Eng. Representative soil samples were collected from the test holes with some
samples selected for laboratory index property testing. All drill holes were backfilled with the
drill cuttings. One stand pipe piezometer was installed to measure the groundwater level.

The test hole locations were selected to be at approximately each of the four corners of the
proposed building. Two skid trails were constructed the previous week by Gibson Bros.
Contracting to provide access to the test hole locations. As the southeast corner of the
proposed multiplex site was not readily accessible without a significant additional clearing, the
access road and subsequently the southeast test hole location, were shifted northwards. The
approximate locations of the test holes are shown on Figure 1.

In general, the test holes encountered a relatively consistent subsurface stratigraphy.
Construction of the skid trail resulted in the duff and topsoil having been removed from the
drillhole areas. It was noted that the duff and topsoil was typically approximately 0.4m thick.
Underlying the topsoil was approximately 4 to 6 m of compact, fine grained sand with a trace
of silt. Below the compact sand was loose sand with lenses of soft, high plastic clay to the
maximum test hole depth of 25.9m. The observed stratigraphy is considered to be consistent
with the surficial geology map.

The subsurface materials were damp to wet with a groundwater level of 2.4m measured in the
stand-pipe piezometer installed in DH13-01. Table 1 provides a summary of the stratigraphy
encountered in the test holes. Detailed logs of the test holes and the laboratory test results
are appended.

Table 1: Generalized Soil Profile

Dagth 3?E:;uﬁace Soil Profile
0-04 Forest duff, silty sand, roots.
04-5 Compact, fine grained sand with trace silt.
5-19 Fine ‘grained sand with trace silt, loose with lenses of soft, high
plastic clay.

SINPSAN saoracunient 110
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LIQUEFACTION ASSESSMENT

A screening level seismic liquefaction assessment was conducted based on the Seed-Idriss
Simplified Equation and the subsurface conditions obtained from the boreholes in general
accordance with the recommendations of the Greater Vancouver Liquefaction Task Force
Report of May 8, 2007 and the Canadian Foundation Engineering Manual. In accordance with
the requirements of the 2012 BC Building Code the liquefaction assessment was based on the
peak horizontal ground accelerations (PGA) for the design 2% and 10% in 50 year probability
seismic events from a site specific seismic hazard calculation obtained from Natural
Resources Canada. The seismic hazard calculation is appended.

The liquefaction screening assessment predicted extensive seismic liquefaction to occur in all
test holes for both the 2% and 10% in 50 year probability seismic events. The liquefaction
assessment results are appended.

DISCUSSION

In light of the predicted extensive seismic liquefaction that is anticipated to occur at the site,
the site is considered to be “Site Class F” in accordance with section 4.1.8.4 of the 2012 BC
Building Code. That is the lowest possible site class within the Building Code, and a site
specific seismic ground response analysis would be required in order to determine the
acceleration and velocity seismic coefficients for the site. Ground response analysis would
require mobilization of specialized test equipment to the site from the Lower Mainland, and
subsequent finite element modeling of the subsurface conditions.

There may be a simplified approach to the site seismic response, provided that the proposed
structure would have a fundamental period of vibration equal to or less than 0.5 s, as
described in the BC Building Code sentence 4.1.8.4. (6). A Structural Engineer would be
required to determine the fundamental period of vibration of the structure.

In addition to the complications to the seismic response of the site that are imposed by the
predicted seismic liquefaction, the predicted extensive and near surface seismic liquefaction
may also lead to large vertical and lateral ground displacement during and following a seismic
event. Mitigation of those potential ground displacements would require ground improvement
prior to foundation construction by means such as vibro-floatation, stone columns, rapid
impact compaction or a combination of those or similar methods to create a densified seismic
barrier around the structure.

In light of the above, the proposed multiplex site should be considered geotechnically
challenging. Those challenging conditions should be expected to lead to a substatial cost
premium to the site development, compared to less geotechnically challenging sites.
Additional subsurface evaluation, dynamic ground response analysis and consideration of
ground improvement methodologies are recommended as early as possible in the design
process if this site is to continue to be considered for the multiplex project.

gl"")g!]ﬂ BooTacHRICAL LTo
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CLOSURE

This report was prepared for the exclusive use of the Alberni Clayoquot Regional District and
their appointed agents for the project described herein. Any use or reliance made on this
report by an unauthorized third party is the responsibility of that third party. Simpson
Geotechnical Ltd. does not accept responsibility for damages suffered, if any, by an
unauthorized third party as a result of its use of the information contained in this report.
Contractors should make their own assessment of the property for the purposes of bidding on
and performing work on the site.

This report has been prepared in accordance with standard geotechnical engineering practice.
No other warranty is provided, either expressed or implied. The recommendations contained
in this report are based on information obtained from discrete test locations. Subsurface
conditions between the boreholes have been inferred; however, actual soil and groundwater
conditions may vary. Additional geotechnical assessment of the site is recommended due to
the challenging subsurface conditions that were encountered.

We appreciate the opportunity to have been of service on this project. Please contact the
undersigned if you require any additional information.

Yours truly,
Simpson Geotechnical Ltd. OFESSigm,
( YA
' R.R. SIMPSON |
Per: < Q e N7
Lara Fletcher, P.Eng. Richard Simpsof;-P:E ! /

e F PP

Attachments: Figure 1 — Site and Test Hole Location Plan
Test Hole Logs (14 pages)
Laboratory Grain Size Analysis (4 pages)
Atterburg Limits Tests (2 pages)
Seismic Hazard Calculation
Liquefaction Screening Results (10 pages)
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Project No: SGL13-011

Project: West Coast Multiplex

Borehole Number: DH13-01

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino
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SUBSURFACE PROFILE SAMPLE )
Moisture Content
£ 10 26%0 40
E % & > et P Remarks
= E Description % E E g "g' DCPT L
2 | E s | E|&| &3 | g| E | = blowst = | =
0.0 Ground Surface 0.0
' Silty Sand
Topsoil, loose, dark -0.3 10
| brown, damp T
| =i\ Sand 2_6
i |Fine grained, loose, 08
1 \reddish brown, damp - 32
1.0 | Sand e
Fine grained, medium 24
dense, damp "
i Sand 17
i Fining downwards -
28
n
2.0 AN
]
: -2.4 2-8 o
i Sand ]
Very fine, clean, medium 27
i dense, wet -
. ; 33
3.0 3.0 : i
Sand
As above but slightly 34
| coarser grained u
»
34
b ] =
4.0
30
o
46 35 §
Sand -4.8
Fine grained, wet, reddish 28
| =
5.0 brown 51 |
Drilled By Drillwell Enterprises g"“pqgn BPBTIIPH"”‘H[ l-rn Hole Size:
Drill Method: Tracked Auger 37; Milton sgget Datum:
anaimo,
Drill Date: June 12, 2013 VIR 258 Sheet: 1 of 2




Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-01
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SUBSURFACE PROFILE

SAMPLE

Description

Depth (m)
Symbol

Elevation(m)

Number

N Blows/ft
Recovery

Type

Symbol

Moisture Content
@ 83,% ']
10 20 30 40

DCPT

® blows/ft =
10 20 30 40

Well Data

Remarks

Clay
Soft, possible lenses of
fine sand, grey

Sand
Fine grained, clean,
medium dense

-6.0

Sand/clay

Lenses of fine sand and
clay, clay lenses about
8cm thick, clay is soft,
sand medium dense.
Driller comment - easy
drilling 6.0-7.5m

Sand

Very fine grained, clay
lenses or clayey sand,
soft

Clay
Soft

Sand
Fine grained, trace silt,
loose, wet

Sand
Fine grained, clean, loose
to medium dense

10.0

17

Drilled By: Drillwell Enterprises
Drill Method: Tracked Auger
Drill Date: June 12, 2013

SIMPSON BROTACHNICAL LTD.

377 Milton Street
Nanaimo, BC
VIR 2K8

Hole Size:
Datum:

Sheet: 2 of 2

10




Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-02
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SUBSURFACE PROFILE

SAMPLE

Description

Depth (m)
Symbol

Elevation(m)
Number
Type

N Blows/ft

Recovery

Symbol

Moisture Content
® 5%% e
10 20 30 40

DCPT

E blows/ft =
10 20 30 40

Well Data

Remarks

Ground Surface

o
[

Silty Sand

Fine grained, loose,
moist, likely fill from road
construction

Sand

Fine grained, trace silt,
A trace gravel, medium
il\ dense, reddish brown,
i \damp

! Sand

= Fine grained, trace silt,
i uniform, medium dense,
i | mottled reddish brown
i land tan

-1.5

i Sand

i Fine grained, uniform,

clean, loose on auger,
: moist, tan

i Hole staying open

& Sand
i Very fine to fine grained,
HEEEE trace silt, wet, tan
i Silty clay lense 3.85-
G5 3.9m, stiff

4.0

5.0

LY

>50
u

Drilled By: Drillwell Enterprises
Drill Method: Tracked Auger
Drill Date: June 13, 2013

SImPSon GROTACHNICAL 17D,

377 Milton Street
Nanaimo, BC

VIR 2K8

Hole Size:

Datum:

Sheet: 1 of 4
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Project No: SGL13-011 Borehole Number: DH13-02
Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

SUBSURFACE PROFILE SAMPLE Molitiire Covtsnt

10 26%0 49

DCPT

® blows/ft =
10 2|0 30 40

Remarks
Description

Elevation(m)
Number
Type

N Blows/ft
Recovery
Symbol

Well Data

Depth (m)
Symbol

27

- 37
Sand [

Fine sand as above with
lenses of silty sand and -5.8 19
clayey silt, soft. Where
silt content higher stained || _g 4 i I
reddish brown. »
Driller note - 5.5-6.1 easy
drilling

Sand/Clay 6.6
Very fine sand and silty .
clay lenses, soft, grey 5.9

Sand

Very fine sand, trace silt,
tan with lenses of reddish 16
brown clayey silt -7.4 .

Clay 7.8 21
Silty clay, trace sand, .
soft, coarsening 18
downwards, grey ©

Clayey sand 14

Very fine clayey sand, =
soft, some plasticity, grey

6.0

7.0

8.0

Sand/clay @
Lenses of very fine sand
and clay~15cm thick, clay | -9.1 19
is soft, sand medium
dense 20

8.0

>50

!

Drilled By Drillwell Enterprises g"" pgﬂ" "N‘!!"l!l!"ﬂ!ﬂf" I?I]- Hole Size:

Drill Method: Tracked Auger 377 Milton Street Datum:
Nanaimo, BC

Drill Date: June 13, 2013 VIR 2K8 Sheet: 2 of 4
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Project No: SGL13-011

Project: West Coast Multiplex

Borehole Number: DH13-02

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

SUBSURFACE PROFILE

SAMPLE

Depth (m)

12.0

13.0

14.0-4

15.0]

Symbol

Description

Elevation(m)
N Blows/ft
Recovery

Number
Type
Symbol

Moisture Content
® BO/O% L ]
10 20 30 40

DCPT

® blows/ft =
10 20 30 4050
&

Well Data

Remarks

Sand

Very fine, some silt, wet,
(2) 2cm clay lenses

No obvious reason for
higher DCPT, driller
reported only marginally
stiffer

-10.7

Sand
Fine grained, some silt
with lenses of clay ~5em

-11.3

-11.4

Silty sand

Switched to hollow stem
at 40' (12.2m). Drilled to
50' (15.2m) with SPT's
50'-52'

-12.2

Silty sand and clay

Lenses of fine sand, clay,

and silt

>50

Drilled By: Drillwell Enterprises
Drill Method: Tracked Auger
Drill Date: June 13, 2013

SIMPSON BADTRCHNICAHL 1TD.
377 Milton Street
Nanaimo, BC
VIR 2K8

Hole Size:
Datum;

Sheet: 3 of 4
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Project No: SGL13-011 Borehole Number: DH13-02
Project: West Coast Multiplex HT
Client: Alberni-Clayoguot Regional District
Site Location: Pacific Rim Highway, Tofino
SUBSURFACE PROFILE SAMPLE Moisture Contont
- . (5%% *
E 10 20 30 40
£ B . N = > : } L Remarks
= 3 Description % 8 g g g DCPT =
g E S E | 2 2| 8 £ = blows/ft ® =
(=] wn ] =z |2‘ =z &’ f?f 1|0 210 3|0 4.|0 =
2
=
-15.8
Clay
16.0 Medium stiff
17.0
18.0-
0
#
. -18.9
19.0-
20.0+ |
Drilled By: Drillwell Enterprises gm",gg" Hl‘!!]Tl!l!Hn"}m ”'“ Hole Size:
Drill Method: Tracked Auger 3?:;' Milton Sérgst Datum;
anaimo,
Drill Date: June 13, 2013 VR 2K8 Sheet: 4 of 4
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Project No: SGL13-011 Borehole Number: DH13-03 .
U
Project: West Coast Multiplex
Client: Alberni-Clayoquot Regional District
Site Location: Pacific Rim Highway, Tofino
SUBSURFACE PROFILE SAMPLE Moisture Contont
] % L]
£ 10 2030 40 "
£ ) g N % > - s emarks
= = Description 2 3 2 ] s DCPT a
£ £ : | E| & = g E | blow%ﬂ * iz
g u’:? w = IZ' = '3 w0 1ID 2‘|0 I 4| s
0.04 Ground Surface 0.0
1.0
-1.6
-1.8 19
]
Sand
- Very fine grained, clean, x
moist, tan
3.0
-3.2 21
Sand i
Fine to medium grained,
clean, uniform, medium
dense, wet, tan
4.0
-4.8 26
||
|
Drilled By,’ Drillwell Enlerprises g"npg!]“ I;l!!]TQEH""IHI ”I}. Hole Size:
Drill Method: Tracked Auger 37;;:2:;1*‘;*3*‘ Datum:
Drill Date: June 14, 2013 VER 28 Sheet: 1 of 6
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Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-03

SUBSURFACE PROFILE SAMPLE Moisture Contont
[ 6%% L
£ 10 20 30 40
E i € = el k: Remarks
= E Description = -‘g g g s DCPT 3
= £ S E| 8| & S £ " blows/ft = =
: Sand
Fine grained, uniform,
| wet, trace organics (1-
1cm fragment), iron oxide
- staining at 5.2m
6.0
6.2
i 8
4 . Fine grained, clean, tan | 6.5 #
Sand
Silty sand, very fine
T grained, medium dense,
7.0- orange/tan
............ 4 7
et ik | Sand =
8.0 Trace silt, tan -8.1
Clay
| Medium stiff, grey
Sand
T Very fine grained, clean,
4 arey
5.0
10.0 |
Drilled By: Drillwell Enterprises q"npq!]" |3|]']TWH|]||1H| I-“} Hole Size:
Drill Method: Tracked Auger 37;::2“;’?;’89‘ Datum:
Drill Date: June 14, 2013 VERAKS Sheet: 2 of 6
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Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-03

SUBSURFACE PROFILE SAMPLE .
Moisture Content
. L ] Cy [ ]
R £ 10 2630 40
3 B ) = _ = > 'E Remarks
< 5 Description g 8 $ | ¢ | 3 DCPT =
2| E S| E| 2| 28| € | » blowsift = | =
o s, 2 El £ o 4 13 1 ]
o 7] m} = [ = x 7] 0 20 30 40 =
-10.8
Sand 13
Fine grained grading to .
medium grained 14
downwards, clean, »
medium dense
21
~ [ |
4 28
[ ]
12.0-
25
= | |
7 27
) [ |
31
- | |
13.0 20
n
17
- ]
i 40
i n
25
14.0— a
i 14
| L]
. 20
]
- 21
15.0— 4
|
Drilled By: Drillwell Enterprises g"-" ngn “E!"l!l!"ﬂ”}f” I]I]. Hole Size:
Drill Method: Tracked Auger 37; Milton sé'g‘“ Datum:
anaimo,
Drill Date: June 14, 2013 VIR 2K8 Sheet: 3 of 6

17




Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-03

SUBSURFACE PROFILE SAMPLE Moteture Contont
. © 6% ®
E - 10 2 %O 40
£ = = > el s Remarks
= 3 Description -] E g g 3 DCPT 5
£ € S| E| 2|2 | 8| E| = bowst = | =
o ﬂ:? o ; }Z' = & l'?; 1|0 2|0 3|0 4|{::l ;
14
- L
| 15
®
10
4 u
16.0+
10
- ]
i 10
L}
10
- L
17.0— 12
w
14
4 [
g 14
i u
14
18.0 ]
4 15
| "
19
— [ |
. 19
19.0 :
19
4 ']
= 18
| L]
18
4 m
20.0+ |
Drilled By Driliwell Enterprises g"npgu" I;Ill]]l]r‘”""‘ﬂl I-“] Hole Size:
Drill Method: Tracked Auger 37; Milton sgce;et Datum:
anaimo,
Drill Date: June 14, 2013 VIR 2K8 Sheet: 4 of 6
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Project No: SGL13-011

Project: West Coast Multiplex

Borehole Number: DH13-03

Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

SUBSURFACE PROFILE SAMPLE :
Moisture Content
= . 6%% bt
£ 10 2 0 40
= o = = > Sl Sl ] Remarks
= 3 Description = E - 9 ° DCPT a
£ ° o a 2
B E 2 = a8 o g E ® blows/ft = =
20
[ (]
19
- [ |
] 20
n
19
21.0 o
| 20
[ ]
20
- n
i 22
22.0 i
i 22
[ ]
23
- | ]
J 26
23.0- .
27
- n
| 29
| | |
29
i ]
24.0— 27
i n
29
- »
~ 27
| ]
25.0 2'8 |
Drilled By: Drillwell Enterpri " " ize:
y HiAsS QIMPSON BROTACHNICAL 1D, ridle Sizer
Drill Method: Tracked Auger 377 Milton Street ,
g Nanaimo, BC Daturm:
Drill Date: June 14, 2013 VOR 2K8 Sheet: 5 of 6
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Project No: SGL13-011

Project: West Coast Multiplex

Client: Alberni-Clayoguot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-03

SUBSURFACE PROFILE SAMPLE Morsture Content
. L] q/ﬂ L ]
E 10 2{) %O 40
£ = ks > ! ! : ! = Remarks
= g Description 2 g E g E DCPT 3
2 € g E g | =2 8 £ ® blows/ft = z
o (3‘ ] = |2" = g ﬂ:'? 1|0 2|O 28} 4|l:J =
-
4 29
"
28
| [
- -25.9 o

26.0—4

27.0

28.0-

29.0-

30.04 |
Drilled By: Drillwell Enterprises g"" pgﬂn upﬂ]l"‘"n[pﬂl ”ﬂ Hole Size:
Drill Method: Tracked Auger e Sgge‘ Datum:

anaimo,
Drill Date: June 14, 2013 VOR 2K8 Sheet: 6 of 6
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Project No: SGL13-011

Project: West Coast Multiplex
Client: Alberni-Clayoquot Regional District

Site Location: Pacific Rim Highway, Tofino

Borehole Number: DH13-04

SUBSURFACE PROFILE SAMPLE :
Moisture Content
- ] 9% ]
N 3 10 20™0 49
E _ . g _ E E‘ 1 I | S
< 3 Description = I g g E DCPT =
g E s | E| 8| @ | 8| E | ® blows/ft = | =
(=] wn w = |:' = & ﬁ:; 110 2|0 3|O 410 g
0.0 Ground Surface 0.0
i 1
p
7
— | ]
- 32
[ |
L 36
=1 |
it 16
| | ]
21
=1 [l ]
2.0 24
| [ ]
2
- | ] ¥
- 20
h n
3.0 2l2
= 27
| | |
| 35
| ]
- 17
4.0- ¥
27
=1 | ]
- 27
| |
| 32
|
5.0
Drilled By: Drillwell Ent i g : ize:
4 s SIMPSON BROTRCHNICAL LTE, s
Drill Method: Tracked Auger 377 Milton Street Datum:
Nanaimo, BC '
VIR 2K8

Drill Date: June 14, 2013

Sheet: 1 of 2




Project No: SGL13-011 Borehole Number: DH13-04
Project: West Coast Multiplex 1
Client: Alberni-Clayoquot Regional District
Site Location: Pacific Rim Highway, Tofino
SUBSURFACE PROFILE SAMPLE i
oisture Content
= ¢ 6%% .
E - 10 20 30 40
E —_— < = > s Remarks
£ 3 Description 2 g £ | g | 3 DCPT 3
£ E: ® 2 2 = a =
a E 2 E| 8| o 3 £ ®= blows/ft = =
g (?; w = ':- = § ﬂ:? 1|01 é?p 3|0 4|O g
| |
i 16
]
16
-1 ]
6.0 15
| |
14
o | |
4 16
n
16
7.0+ =
. 16
n
20
= "
5 16
n
8.0
16
n u
4 18
]
19
T ]
9.0+ 18
]
-9.4 18
7 ]
10.0
I I
Drilled By: Drillwell Enterpri ' : ize:
PSS SIMPSON BROTRCHAICAL LT, EEE
Drill Method: Tracked Auger 377 Milton Street Datum:
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Report of.

Grain Size Analysis

Client:]ACRD Project No:|SGL13-011
cc: Project:| Tofino Multiplex
Sample Date:|13-Jun-13
Sample By:|L.F.
Test Date:|27-Jun-13
Tested By:|R.S.

SAMPLE INFORMATION:

Material Type: Sand Moisture Content: 21 29,

Source: Site Fracture: N/A
Specification: N/A Washed Sieve:] X
Sample Location: DH-2 2.1 -2.3m Dry Sieve:
Sample No: 1
Sieve Analysis
Sieve % Low High
(mm) | Passing| Spec. Spec. Sample Properties

100.0 Gravel (+4.75mm); 0.0 %
75.0 Sand (+0.075 to -4.75mm): 95.6 %
50.0 Silt and / or Clay (-0.076 mm): 4.4 %
37.5

25.0

19.0

12.5| 100.0

9.50| 100.0

4.75| 100.0

2.36| 100.0

1.18| 99.7
0.600| 98.8
0.300| 66.3
0.150| 13.2
0.075 4.4

AGCCRECGCATE GRADATION:

100

80

/

|
80 1+ )
/ —— gradation

/ ------- Low Spec.
40 t =======High Spec.
30 /

20 ¢

50

PERCENT PASSING

. / L [} x i v & 7 ) =
= ) B % e e T e 2B T b TR

SIEVE OPENING (mm)

Comments: per:

Richard Simpson, P.Eng.

This report represents a testing service only,
No engineering interpretation opinion is expressed or implied.
Engineering review and interpratation can be provided on written request,
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Report of:

Grain Size Analysis

Client:{ACRD Project No:|SGL13-011
CC: Project:|Tofine Multiplex
Sample Date:|13-Jun-13
Sample By:|L.F.
Test Date:|27-Jun-13
Tait_a_d By:|R.S.

SAMPLE INFORMATION:

Material Type: Sand Moisture Content: 26.0%

Source: Site Fracture: N/A
Specification: N/A Washed Sieve:] X
Sample Location: DH-2 9.9 - 10.1m Dry Sieve:

Sample No: 2

Sieve Analysis
Sieve % Low High
(mm) | Passing | Spec. Spec. Sample Properties
100.0 Gravel (+4.75mm): 0.1 %
75.0 Sand (+0.075to -4.75 mm); 92.8 %
50.0 Siltand / or Clay (-0.076 mm): 7.1 %
37.5
25.0
19.0
12.5| 100.0
9.50 100.0
4.75| 99.9
236| 999
1.18| 99.8
0.600| 99.7
0.300| 87.8
0.150| 246
0.075 Tl
AGGREGATE GRADATION:
100 |
90 },,
80 i— /
70
o | /
7 e
g / ——#— gradation
; 5 ! / ------- Low Spec,
§ 4DI ------- High Spec,
L [/
20 | /,/
10 | "
o
a.o)‘r 0.;‘% ‘?‘% 9.% A_'@ \?‘% 7 5 R }"T's PR \.P;w 5 = ‘2,
SIEVE OPENING {mm)
Comments: per:

. ) Richard Simpson, P.Eng.
This report represents a testing service only,

Ne engineering interpretation cpinion is expressad or implied.
Engineering review and interpratation can be provided on written request.

24



Report of:

Grain Size Analysis

Client:|ACRD Project No:|SGL13-011
ceC: Project:| Tofino Multiplex
Sample Date:|13-Jun-13
Sample By:|L.F.
Test Date:|28-Jun-13
Tested By:|R.S.
SAMPLE INFORMATION:

Material Type: Sand
Source: Site
Specification: N/A
Sample Location: DH-2 11.8 - 12.0m
Sample No: 3

AGGREGATE GRADATION:

Moisture Content: 17.3%
Fracture: N/A
Washed Sieve:] X
Dry Sieve:

Sieve Analysis

High
Spec. Sample Properties

Sieve % Low
(mm) | Passing | Spec.
100.0
75.0
50.0
3r.s5
25.0
19.0
12.5| 100.0
9.50| 100.0
4.75| 100.0
236 100.0
1.18| 99.9
0.600| 99.7
0.300 97.8
0.150| 68.8
0.075| 286

Gravel (+4.75mm): 0.0 %
Sand (+0.075t0 -4.75mm): 114 %
Silt and / or Clay (-0.076 mm): 28.6 %

50 /

——s—— gradation

======= LOw Spec.
------- High Spec.

PERCENT PASSING
E-S
f=3
~—

30

20

10

Comments:

=4 ) . < 7
% % e % T
SIEVE OPENING {mm)

per:

This report represents a testing service only.
No engineering interpretation opinion is expressed or implied,

Engineering review and interpratation can be provided on written request.

Richard Simpson, P.Eng.
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Client:|ACRD
(o5

Report of:

Grain Size Analysis

Project No:
Project:
Sample Date:
Sample By:

Test Date:
Tested By:

SGL13-011
Tofino Muitiplex
13-Jun-13

L.F

SAMPLE INFORMATION:
Material Type: Sand
Source: Site
Specification: N/A

Sample Location: DH-3 4.8 - 5.2m
Sample No: 4

Moisture Content: 24 4%
Fracture: N/A

Washed Sieve: X
Dry Sieve:

Sieve Analysis
Sieve % Low High
(mm) | Passing| Spec. Spec. Sample Properties
100.0 Gravel (+4.75mm); 0.0 %
75.0 Sand (+0.075 to -4.75 mm). 94.5 %
50.0 Silt and / or Clay (-0.076 mm); 5.5 %
ars
25.0
19.0
12.5| 100.0
9.50( 100.0
4.75| 100.0
236 999
1.18 99.5
0.600| 98.9
0.300 83.3
0.150| 19.8
0.075 5.5
AGGREGATE GRADATION:
100
80
80 /
| /
70
© | /
H
g 60
E | / ~—+— gradation
E 50 [ / ==mmees Low Spec.
w | ;
E 40 1 / ======- High Spec.
& a0
20
10
'
0
%, 0{% ?“-’oa Qﬁ‘% m e T s Rl By » T
SIEVE OPENING (mm)
Comments: per:
This report rapresents a testing service only. Rt Simpson' P‘Eng'
Mo engineenng interpretation opinion is expressed or implied.
Engineering review and interp ion can be p an written request.
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Report of

g""ng]P Gaovecunieal LYo

Atterberg Limits

Client:|ACRD Project No:|SGL13-011 Bore No.;|DH-1
Project:|Multiplex Sample No.:|1
Sample Date:|13-Jun-13 Depth:|6.5m
Test Date:|26-Jun-13
Tested By:|RRS
Liquid Limits
Trial No. 1 2 3 4 5
N 25 44 9
Tare 19.7 18.7 19.8
Tare & Wet Weight 29.9 32.7 37.5
Tare & Dry Weight| 25.9 27.9 30.0
Moisture (%)| 64.5% | 585% | 73.5%
Plastic Limits | Summary of Results
Trial No. 1 2 3 LIQUID LIMIT 64.5 %
Tare 19.8 19.5 PLASTIC LIMIT 24.4 %
Tare & Wet Weight| 257 26.9 PLASTICITY INDEX 401 %
Tare & Dry Weight| 245 25.5 Avg. NATURAL WATER 49.4 9,
Moisture (%) 255% 23.3% 24.4% CONTENT
PLASTICITY CHART FLOW CURVE
) =y 80.0 - ]
! | L | | 1 | . _
g || 1 | & 750 <& R ‘
S I T S > E b |
g 50 __4'—,__'_ | ?/“L/ | E 70.0 +— S . . ~ P |
& ! CH | MHandOH | 3 L
£ 40 e @~ 1 © 65.0 1 T SN
S || S5 (e R B I W - ] |
'g %0 1 ! CcL 1- ; E 60.0 +——n- e ---4‘—'\—‘---- =
20 4 L e . — o] 3
& leym - | ® 550 1 |
10" == r_\_/ ML andor ' | . B T w
0 - . . : | - - T 50.0 +— i el e e
0 10 20 30 40 50 60 70 80 90 100 110 120 1 10 100
BLOW COUNT (N)

LIQUID LIMIT (%)

Comments:
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Report of

gl"] pg’] P BoarecHnienr LYo

Atterberg Limits

Client:([ACRD Project No:|SGL13-011 Bore No.:|DH-3
Project:|Multiplex Sample No.:|2
Sample Date:|13-Jun-13 Depth:|8.0m
Test Date:|27-Jun-13
Tested By:|RRS
Liquid Limits
Trial No. 1 2 3 4 5
N 20 13 35
Tare 19.8 19.5 19.8
Tare & Wet Weight 28.8 36.7 34.2
Tare & Dry Weight| 25.2 29.6 28.7
Moisture (%)| 64.3% 70.3% 61.8%
“Plastic Limits | Summary of Results
Trial No.| 1 2 3 LIQUID LIMIT 63.8 %
Tare 19.5 19.7 PLASTIC LIMIT 20.7 %
Tare & Wet Weight 24.7 25.6 PLASTICITY INDEX 431 %
Tare & Dry Weight| 238 24.6 Avg. NATURAL WATER 45.0 %
Moisture (%) 20.9% 20.4% 20.7% CONTENT
PLASTICITY CHART FLOW CURVE
80 i - 80.0 3
= ‘ d T 75.0 |
= = ¥ 780 F——r - —
t : L | . | /-", b=t
ﬁ ® ! | I | I | \\(\e‘ i 'i
S 50 ——— A/“ MH and OH | R B —
= | | o
R oA || === i— i
2 L . @ 60.0 +——m —— e I B e R S -
E-L‘ 20 — == | o i
CLaML L = i
10 +— = MU andior | _ | 55.0 =
0 ; t T U * * ' 7 {0 i — i = N
0 10 20 30 40 50 60 70 80 90 100 110 120 " 10 '1{']0
LIQUID LIMIT (%) BLOW COUNT (N)

Comments:
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2010 National Building Code Seismic Hazard Calculation

INFORMATION: Eastern Canada English (613) 995-5548 frangais (613) 995-0600 Facsimile (613) 992-8836
Western Canada English (250) 363-6500 Facsimile (250) 363-6565

Requested by: , Simpson Geotechnical Ltd. June 27, 2013

Site Coordinates: 49.0814 North 125.7881 West
User File Reference: Tofino Multiplex

National Building Code ground motions:

2% probability of exceedance in 50 years (0.000404 per annum)

Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA (g)
1.202 0.936 0.473 0.206 0.522

Notes. Spectral and peak hazard values are determined for firm ground (NBCC 2010 soil class C - average
shear wave velocity 360-750 m/s). Median (50th percentile) values are given in units of g. 5% damped
spectral acceleration (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values
are tabulated. Only 2 significant figures are to be used. These values have been interpolated from a 10
km spaced grid of points. Depending on the gradient of the nearby points, values at this location
calculated directly from the hazard program may vary. More than 95 percent of interpolated values
are within 2 percent of the calculated values. arning You are in a region which considers the h

azarc

from a deterministic Lascadia subduction event for the Nationa Eimi\’j'.":g Code v'aiut?S determined for nign
probabilities (0.01 per annum) in this reégion o not consider tne nazard from this type of earthquake
Ground motions for other probabilities:

Probability of exceedance per annum  0.010 0.0021 0.001
Probability of exceedance in 50 years 40% 10% 5%

Sa(0.2) 0.158 0.627 0.762

Sa(0.5) 0.109 0.489 0.594

Sa(1.0) 0.060 0.247 0.300

Sa(2.0) 0.034 0.097 0.122

PGA 0.077 0.273 0.331
References

National Building Code of Canada 2010 NRCC
no. 53301; sections 4.1.8, 9.20.1.2, 9.23.10.2,
9.31.6.2,and 6.2.1.3

Appendix C: Climatic Information for Building
Design in Canada - table in Appendix C starting on
page C-11 of Division B, volume 2

User’s Guide - NBC 2010, Structural
Commentaries NRCC no. 53543 (in preparation)
Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File xxxx
Fourth generation seismic hazard maps of Canada:
Maps and grid values to be used with the 2010
National Building Code of Canada (in preparation)

See the websites www. EarthquakesCanada.ca and
www.nationalcodes.ca for more information

Aussi disponible en frangais
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