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2015 National Building Code Seismic Hazard Calculation

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

November 08, 2018
Site: 49.2637 N, 121.8342 W User File Reference: Canadian Mountain Institution

Requested by: , Jecth Consultants

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.247 0.369 0.465 0.448 0.390 0.248 0.158 0.058 0.020 0.209 0.311

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
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 directly calculated values.

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(0.05) 0.052 0.119 0.167
Sa(0.1) 0.079 0.180 0.251
Sa(0.2) 0.106 0.235 0.323
Sa(0.3) 0.107 0.233 0.317
Sa(0.5) 0.089 0.199 0.275
Sa(1.0) 0.049 0.118 0.168
Sa(2.0) 0.028 0.070 0.104
Sa(5.0) 0.0067 0.020 0.034
Sa(10.0) 0.0026 0.0073 0.012
PGA 0.045 0.103 0.144
PGV 0.055 0.140 0.205
References

National Building Code of Canada 2015 NRCC no. 56190;
Appendix C: Table C-3, Seismic Design Data for Selected Locations in
Canada 49.5'N

User’'s Guide - NBC 2015, Structural Commentaries NRCC no.
XXXXXX (in preparation)
Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File 7893 Fifth Generation
Seismic Hazard Model for Canada: Grid values of mean hazard to be
used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca

) . . 49°N H ¢
and www.nationalcodes.ca for more information

Aussi disponible en francgais : \
122°wW 121.5°W

I* I l(\lzg}]uarglaResources ggrs]sa(()jgrces naturelles C an a.d a
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Geotechnical Engineering Field Review and Inspection Requirements
BC Building Code 2012

Based on the BC Building Code 2012, the following Design and field review must be
completed by JECTH Consultants Inc. (Geotechnical in Record, GIR) such that Letter of
Compliance (Schedule "C") required by local municipality for Occupancy Permit can be
issued.
7.0 Geotechnical - Temporary

7.1 Excavation

7.1.1 Foundation

Excavation depth more than 4 ft. must be certified by GIR as required by
WorkSafe BC O

7.1.2 Buildings and Structures

Buildings and Structures within the 1H:1V stress influence line from the
bottom of Excavation must be reviewed and approved by GIR O

7.1.3 Trench

Excavation for underground utilities for depth more than 4 ft. must be
reviewed and approved by GIR O

7.1.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site
perimeter must be identified both on drawing and physical on site prior to any
foundation excavation and slope excavation. O

7.2 Shoring
7.2.1 Vertical Shoring

Vertical Shoring must be design by GIR to ensure excavation perimeter is

stable during foundation excavation before placement of perimeter backfill.
O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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7.2.2 Temporary Shoring

Temporary Shoring such as sheetpile and shotcrete with tie back anchors or
other vertical features must be inspected by GIR O

7.2.3 Shoring Method

Shoring method such as sheetpile and shotcrete with tie-back anchors wall
must be carried out under the supervision of GIR O

7.2.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site

perimeter must be identified both on drawing and physical on site prior to

any foundation excavation and shoring work. O
7.3 Underpinning

7.3.1 Pre-Excavation

Pre-excavation inspection and Review must be conducted by both Structural

and Geotechnical Engineers (both Geotechnical Engineers from the adjacent

structures and GIR) prior to underpinning excavation. O

7.3.2 Monitoring Survey

Survey monitoring points must be installed at the underpinning building(s)

and/any movement sensitive Structural Component before foundation

excavation. The survey monitoring system must be conducted prior to any

site activities and submit to GIR. O

7.3.3 Structural Inspection

Structural Inspection and photographs must be carried out prior to

foundation excavation for future records and reference by Structural

Engineer retained by either owner of adjacent property or subject property
owner. O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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7.4 Temporary Construction Dewatering
7.4.1 Perched groundwater and Surface Drainage

For perched groundwater and surface Drainage by precipitation, conventional
pump can be used to maintain the site in relatively dry condition. O

7.4.2 Well point

Well point and other measure of temporary dewatering will be required if
high groundwater level (actual ground water table) is encountered O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.0 Geotechnical - Permanent

8.1 Bearing Capacity of Foundation Subgrade Soil O
8.1.1 Foundation Subgrade Excavation
Review exposed foundation subgrade excavation and ensure that all remove
all unsuitable soil/material until suitable bearing subgrade is exposed O
8.1.2 Foundation Subgrade Protection
In the event that the exposed foundation subgrade soil is sensitive to
moisture, foundation subgrade might be protected by a layer granular soil
such as crushed gravel due to wet condition and construction traffic. A lean
concrete can be used instead of crushed gravel. O
8.1.3 Structural FILL
Review Structural Fill if over-excavated or raise of grade is required.
Compaction Density test must be conducted by Certified Laboratory and
submit to GIR. O

8.2 Geotechnical - Deep Foundation
8.2.1 Piling Inspection
Full time piling inspection such as timber and steel pile etc must be
conducted by GIR. All piling record for refusal must be available to review
such that the pile capacity can be certified. O

8.2.2 Sheetpile Installation

Sheetpile installation as temporary / permanent support must be installed
and inspected by Geotechnical Engineer O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.3 Engineering FILL
8.3.1 Structural FILL
Structural Fill (imported or non-native material) at and below the proposed
foundation elevation must be compacted to density as specified by GIR and
must be certified by qualified soil laboratory / testing company O

8.3.2 Underslab FILL

Underslab fill density must also be tested prior to placement of slab-on-grade
concrete to the specified density as required by GIR. O

8.4 Slope Stability and Seismic Load

8.4.1 Slope Stability

Evaluate the slope stability along the site and building perimeter for both
seismic and static design conditions according to APEBC Guidelines dated
November 2010. O
8.4.2 Subsurface Stability

Subsurface stability under seismic condition such as densification specified
by GIR and tieing of footing structurally must be accommodated by
Structural Engineer in Record O

8.4.3 Seismic Design Criteria

The acceleration velocity design must be based on Nation Resources of
Canada Seismic Hazard Criteria. O

8.5 Backfill
8.5.1 Backfill Material

Backfill material for foundation perimeter must be well drained granular soil,

such as crushed gravel with waterproof membrane for below grade structure
O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.5.2 Sensitive Structure

If sensitive structure is founded on the Backfill material such as Sand and
Gravel compaction density as specified by GIR of the backfill material must
be tested by certified testing company O

8.6 Permanent Dewatering
8.6.1 Foundation Drainage
For convention foundation drainage, perforated PVC pipe will be used to
collect any surface gravity drained to city’s storm system migrated and
natural groundwater to a sump then O
8.6.2 Storm System
If City's storm system is higher than the sump elevation, pumping system
must be installed with dual-pump and alarm system and may be with
backup generator when power is unavailable during adverse conditions.
Mechanical and Civil Engineer must be retained to design the system. [
8.6.3 Perforated Drainage
Underslab perforated drainage perforated PVC will be installed to improve
the foundation drainage if groundwater table is higher than the slab
elevation either seasonally or permanently O
8.6.4 Tanking
Tanking is also an option when the pumping system might not be capable to
drain all below groundwater or foundation drainage system is not installed.
Envelop Consultants must be retained for this option O

8.6.5 Retention Tank

Retention Tank with control valve may be required due to City's storm
system limitation. Civil Engineer must be retained. O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.7  Permanent Underpinning
8.7.1 Underpinning Loading

All underpinning loading must be reviewed and approved by Structural
Engineer and GIR. O

8.7.2 Separation and Drainage
Bond separation and drainage (above and below grade) at the interface of the

underpinning area must be reviewed to ensure no water migrate to the
underpinning structure. Envelop Consultant must be retained. O
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GEOTECHNICAL ENGINEERING REVIEW AND ASSESSMENT
PROPOSED PERIMETER FENCE AND GATES UPGRADES
MOUNTAIN INSTITUTION, 4732 CEMETERY ROAD, AGASSIZ, BC

1.0 INTRODUCTION
1.1 AUTHORIZATION

As authorized by CWMM Consulting Engineers Ltd. on October 22, 2018,
JECTH Consultants Inc. (JCI) has carried out a Geotechnical Engineering
Review and Assessment for the proposed Perimeter Fence and Gates Upgrade
project, Mountain Institution which is located at 4732 Cemetery Road,
Agassiz, BC as shown in Figure MO 01 — Site Location Plan.

1.2  METHODOLOGY
The Geotechnical Engineering Assessment and Review includes:

e Reviewed of available Structural Plan for the Gates

e Obtained the Surficial Geological Map from Geological Canada.

e Reviewed available Geotechnical Report for a Guard Tower construction
at the Mountain Institution.

e (Conducted a site reconnaissance by our site staff at the subject site.

e Assessed the available subsurface soil conditions and profile based on
desktop review and our local experience within the close vicinity of the
subject site.

e Communicated with Institution staff and Structural Engineer.

e This report is prepared according to JECTH Consultants Inc. Proposal
P218 -551 dated October 10, 2018.

1.3 OBJECTIVE

This Geotechnical Engineering Report summarizes our findings and provides
Geotechnical Engineering Comments and Recommendations for the
foundation design and construction of the Gates and Fence upgrade for existing
perimeter security fences of the Institution Compound.

218C555B Geo. Report-Mountain Institution, 4732 Cemetery Rd., Agassiz, BC(Nov.30,2018)ic Page 1 of 9
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14 DESIGN DRAWING

This report is prepared based on the Design Drawings prepared by CWMM
which received by our office on October 9, 2018. Any revision of the plan must
be informed to JECTH Consultants Inc.

3.0 SITE LOCATION AND CONDITION

The Mountain Institution is located at about 7 Km. west to the Town of Agassiz,
Chilliwack, BC as shown in Figure MO 01 — Site Location Plan. It is situated on a
slightly sloping topography with the toe of mountain near the north west edge of the
Institution. The majority area of the institution is situated on a flood plain. The drop of
gradient from the north to the south is estimated at about 1% to 2%.

The Institution can be accessed by the Cemetery Road from the east of the compound.
The institution is surrounded with perimeter fences. Utility buildings and car parks
outside the security fences are situated at the east of the compound.

A site reconnaissance was taken on October 31, 2018 around the perimeter security
fences by our site staff. The reconnaissance at the proposed gates upgrade locations
and local nearby area indicate there is no apparent subsidence of ground, nor any
distress of asphalt surface along the surrounding access road. Water can be observed at
a small stream to the south of the institution culvert during a rainy day at the time of
visit. Level of water is estimated at about 1.5 m. to 2.0 m. below road grade. At such
the groundwater table likely occur at this elevation along the south side of the
institution.

The perimeter fence is a double fence system with an outer and inner fence for security
purpose. Gravel is observed at a corridor between the fences.

4.0 PROPOSED GATES UPGRADE

Based on a Site Plan supplied by CWMM Consulting Engineers as shown in Figure
MO 03, there will be 4 nos. of gates to be installed around the existing perimeter
fences. The gates are either new gates, or replace existing gates as an upgrade as listed
in the following:
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Gate No. Location Gate Usage
7 South East Perimeter Maintenance Vehicle
8 North East Perimeter Maintenance Vehicle
9 North West Corner Emergency Vehicle
10 North West Corner Emergency Vehicle

The structural details of the Gates are enclosed in Appendix “A” — Gates Upgrade for
Mountain Institution for ease of reference.

Gates for vehicle passage will have foundation design for transient vehicle load from
Trucks and Fire Trucks. JCI estimate an equivalent surcharge load of 15 KPa for
vehicle loading will be sufficient for the transient live load design.

5.0 SUBSURFACE SOIL CONDITIONS

Based on available Geological Map as shown in MO 03 — Geological Map, the
Mountain Institution is situated in between 2 geological formation namely Fraser
River Sediments and Salish Sediments. The former is a floodplain composed of Sand,
SILT and Sand and Gravel Deposit from the Fraser River. The later is localized Bog
and Swap deposit formed by shallow lakes at the surface of Fraser River Deposit.

It 1s anticipated the Institution compound is immediate underlain with soft SILT, loose
SAND or Organic Soil. Sand and Gravel can be occur in deeper soil stratum which is
common in Agassiz Area.

A geotechnical report for a guard tower construction at South West corner of the
Institution is available for review from Public Work Department (PWGSC). The report
for the Guard Tower geotechnical investigation dated March 23, 2016 was issued by
Amec Foster Wheeler Environmental & Infrastructure who was the geotechnical
consultant for the guard tower project.

The investigation involve 2 nos. of auger holes for possible pile foundation for the
guard tower. Based on the finding of the report, the following subsurface soil
condition were found at the auger hole locations in the following table:

218C555B Geo. Report-Mountain Institution, 4732 Cemetery Rd., Agassiz, BC(Nov.30,2018)ic Page 3 of 9
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Soil Remark
0-3 Sand and Gravel FILL Dense
3-4 PEAT Very Soft
4-6 SAND and SILT Layer Liquefiable
6-13 Sand and Gravel Compact to Dense
13-18 CLAY High Plasticity
18 - 20 Compact SAND Compact to Dense

The occurrence of 1 m. of PEAT below the SAND and Gravel FILL indicate the
original PEAT from a possible shallow lake beside the stream was either not complete
removed or was not stripped at during the past site preparation of the institution.

Groundwater was occurred at 2 m. depth below grade within the SAND and Gravel
FILL.

Site reconnaissance at the northwest corner of the institution for a close-by proposed
clinic Building near Gate 9 and 10 identify Colluvium soil. The Colluvium composed
of SAND and SILT with fracture rocks which is likely originated from gravity slide
from the mountain. The area is not covered by drilling investigation for the guard
tower.

A present construction of pipeline is being carried at the south side of the site near
proposed Gate 7. JCI has been informed by PWGSC site staff that excavation of the
pipeline is at 22 m. below grade and without encounter bedrock. The information
from the staff do in consistence with the finding from the site exploration of the guard
tower.

Stockpiles of SAND and Gravel was observed during the site reconnaissance. It is
believed the SAND and Gravel dug out from the construction are the SAND and
Gravel FILL at the surface of the Site.

In conclusion, the site is found on man-made SAND and Gravel FILL, underlain with
Fraser River Deposit at the south side of the site and Colluvium at the north side at
site location near mountain toe.

218C555B Geo. Report-Mountain Institution, 4732 Cemetery Rd., Agassiz, BC(Nov.30,2018)ic Page 4 of 9

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



el Client: CWMM
Date: November 30, 2018
Our File No.: 218C555B

6.0 GEOTECHNICAL FOUNDATION DESIGN

Due to light structural loading of a steel fence and gate superstructure, the gate
foundation can be conventional shallow stripped and pad footing found on the dense
Sand and Gravel FILL. Bearing resistance will be mainly provided from the top 3 m.
thick Sand and Gravel FILL as the PEAT immediate underlain it with practically no
strength at all.

At the North West corner where Gate 9 and 10 situated, the Sand and Gravel FILL
probably underlain with Colluvium which will have better bearing resistance than
PEAT. However, stress influence from the Gate Structure will be minimal and will not
have significant disturbance in term of stress and settlement for the Colluvium Soil.

An allowable bearing capacity of 75 KPa for SLS design and ultimate bearing
capacity of 120 KPa for ULS design are recommended. The minimum depth of
footing should be at least 0.5 m. below surface for frost protection. In the case that soil
subgrade modulus is used for design of the footing, a modulus subgrade reaction at
8,000 KN / m’ can be used for the analysis.

By assume the PEAT is already consolidated under the weight of top 3 m. SAND and
Gravel FILL in the past and the Gate is a relatively light loading structure, Settlement of
the footing will be in the order of 25 mm. Settlement will likely completed during
construction period. Differential settlement of the footings will be minimal.

It 1s recommended that the foundation subgrade to be prepared by re-compaction of the
existing SAND and Gravel to 100% Standard Proctor Density at the gates location.
Groundwater will likely below foundation subgrade if construction is carried out in dry
season. In the case groundwater occur, temporary de-watering will be necessary for the
foundation preparation work by introduction of temporary sump nearby with depth
lower than the foundation subgrade.

7.0 SEISMIC DESIGN

Due to presence of 2 m. liquefiable SAND and SILT between 4 m. to 6 m. depth and
with the presence of PEAT, the site is considered has a medium risk of liquefaction
under strong earthquake, and likely classified as Class F which required site specific
spectrum analysis.
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However, due to light loading nature of a steel gate structure, and the gate locations are
underlain with 3 m. of dense SAND and Gravel FILL, it can be re-classified as Class E
for soft soil in accordance to Table 4.1.8.4 A of BC Building Code 2012

Peak Ground Acceleration (PGA) and Spectrum acceleration for 2% probability of
exceedance in 50 years can be obtained from Resource Canada for a Class C site in

NBCC 2015 as follow:

Site Co-ordinate: Longitude 49.264° North, Longitude 121.834° West

Sa(0.2) | Sa(0.5) | Sa(1.0) | Sa2.0) | Sa(5.0) | Sa(10.0) PGA
0465g. | 0390g | 0248g | 0.158g | 0.058g | 0.020g | 0209g

A copy of the search result from Resource Canada is enclosed in Appendix B - Seismic
Design Criteria for ease of reference.

For seismic design for a Class E Site, the following Fa and Fv values are interoperated
from Table 4.1.84 B and 4.1.8.4 C respectively from Building Code.

Sa (0.2) Sa (0.2) Sa (0.2)
0.25 g. 0.5 g. 0.465 g.
Fa 2.1 1.4 1.50
Sa (1.0) Sa (1.0) Sa (1.0)
0.2 g 0.3 g. 0.248 g.
Fv 2.0 1.9 1.95

Based on the linear interpretation, of the obtained Fa and Fv respectively are 1.50 and
1.95 for Class E site.

Seismic Bearing Capacity can be taken for a /3 increase of ultimate bearing capacity (in
this case 160 KPa) with anticipation of short duration of Earth Quake.

Liquefaction of the site is likely due the presence of liquefiable SAND below the PEAT
in shallow depth. The dense SAND and Gravel above the loose SAND will prevent
punching shear failure of the gates and gate footing under liquefaction. Post liquefaction
horizontal movement will likely within 1 m. at area with Colluvium soil near the
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mountain toe. Post earthquake horizontal movement will exceeding 1m, or up to 2 m. at
area with the presence of PEAT immediate below the SAND and Gravel FILL.

8.0 GEOTECHNICAL ENGINEERING FIELD REVIEW

JECTH Consultants Inc. will provide Field Review (Geotechnical Engineering)
according to the 2012 BC Building Code and Letter of Assurance (Schedule “B”) as
well as municipality requirements.

The following general field reviews (Require 48 hour notification) are required prior to
and during construction stage (see also Appendix “D” - Standard Geotechnical
Inspection Requirements).

The general contractor or PWGSC must inform JECTH Consultants Inc for site
inspection as required by Local Municipality for the followings:

Temporary Construction Drainage (if required)

Foundation Bearing Capacity (confirmation and Certification)

Compaction of Structural FILL.

Perimeter backfill (Material requirements, compaction and Drainage)

Other site inspections as specified in BC Building Code 2012

Unforeseen subsurface soil and groundwater conditions as encountered prior
to, during and after construction stage.

Other Geotechnical Engineering technical requirements and in-situ testing will be
performed by certified laboratory/testing company and will be reviewed by JECTH
Consultants Inc. during construction stage.

Specific Site Geotechnical Engineering issues must be addressed by JECTH
Consultants Inc. prior to and during construction stage.
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9.0 FINAL FOUNDATION DESIGN REVIEW

JECTH Consultants Inc. should be given an opportunity to review the followings:

1. The detail and final Structural Engineering Drawing must be reviewed by
JECTH Consultants Inc. prior to Building Permit Application such that the
above comments and recommendations can be confirmed and modified.

2. Any other Electrical and Mechanical as well as Civil Engineering and
Landscape Architect Drawings, if likely affect the foundation design and
construction, must be reviewed and approved by JECTH Consultants Inc.

3. A consultant coordination meeting must be arranged prior to Building Permit
Application or prior to construction start such that all design team members
can confirm all design parameters for the project.

4. JECTH Consultants Inc. will review the exposed subsurface soil and
groundwater conditions prior to and during construction stage. It is possible
that the Geotechnical recommendations provided in this report be modified due
to unforeseen circumstances and change in subsurface soil as well as
groundwater condition.

10.0 FIELD INSPECTIONS AND PRE-CONSTRUCTION MEETING

A pre-construction meeting must be organized between the site
superintendent/contractor representatives and JECTH Consultants Inc. at a minimum
of two weeks before any site construction activities such that appropriate field work
can be carried out.

JECTH Consultants Inc. must be notified (48 hours) of all fieldwork prior to any site
work in particular before site clearing, stripping and preparation. This will allow
JECTH Consultants Inc. to provide final comments for the project with respect to
Geotechnical Engineering.

218C555B Geo. Report-Mountain Institution, 4732 Cemetery Rd., Agassiz, BC(Nov.30,2018)ic Page 8 of 9

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



APPENDIX D

Geotechnical Engineering Review and Assessment: (Mission Institution)
Appendix a: Mission Institution - Gates 12, 13 & 14
Appendix b: Mission Institution - Seismic Design Criteria
Appendix c: Mission Institution - Soil Logs from AMEC Wheeler Forster Envir/Infra
Appendix d: Mission Institution - Standard Field Inspection Requirements



s Client: CWMM
ol Date: November 30, 2018
Our File No.: 218C555C

APPENDIX “A”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MISSION INSTITUTION
8751 STAVE LAKE STREET, MISSION, BC

GATES NO. 12,13 & 14 PLAN AND DETAIL
(MISSION INSTITUTION)

218C555C Appendix-Mission Institution, 8751 Stave Lake Street, Mission, BC (Nov. 30, 2018)
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APPENDIX “B”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MISSION INSTITUTION
8751 STAVE LAKE STREET, MISSION, BC

SEISMIC DESIGN CRITERIA
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2015 National Building Code Seismic Hazard Calculation

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

November 08, 2018
Site: 49.1641 N, 122.2855 W User File Reference: Mission Institution

Requested by: , Jecth Consultants

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.335 0.507 0.634 0.620 0.541 0.323 0.201 0.068 0.024 0.279 0.413

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
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 directly calculated values.

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(0.05) 0.074 0.165 0.229
Sa(0.1) 0.113 0.252 0.349
Sa(0.2) 0.147 0.323 0.444
Sa(0.3) 0.147 0.321 0.438
Sa(0.5) 0.121 0.276 0.380
Sa(1.0) 0.064 0.155 0.221
Sa(2.0) 0.035 0.091 0.134
Sa(5.0) 0.0081 0.024 0.040
Sa(10.0) 0.0031 0.0086 0.014
PGA 0.062 0.140 0.194
PGV 0.074 0.190 0.277
References
49.5°N \ \< \

National Building Code of Canada 2015 NRCC no. 56190;
Appendix C: Table C-3, Seismic Design Data for Selected Locations in
Canada

User’'s Guide - NBC 2015, Structural Commentaries NRCC no. |
XXXXXX (in preparation) — . —
Commentary J: Design for Seismic Effects ~

Geological Survey of Canada Open File 7893 Fifth Generation
Seismic Hazard Model for Canada: Grid values of mean hazard to be

used with the 2015 National Building Code of Canada 49°N
See the websites www.EarthquakesCanada.ca Km
and www.nationalcodes.ca for more information
e ———]
- . . 10 | 20 30
Aussi disponible en francgais
122°W

I* I l(\lzg}]uarglaResources ggrs]sa(()jgrces naturelles C an a.d a



s Client: CWMM
ol Date: November 30, 2018
Our File No.: 218C555C

APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MISSION INSTITUTION
8751 STAVE LAKE STREET, MISSION, BC

SOIL LOGS FROM AMEC WHEELER FORSTER
ENVIRONMENT & INFRASTRUCTURE
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APPENDIX “D”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MISSION INSTITUTION
8751 STAVE LAKE STREET, MISSION, BC

STANDARD FIELD INSPECTION REQUIREMENTS
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Geotechnical Engineering Field Review and Inspection Requirements
BC Building Code 2012

Based on the BC Building Code 2012, the following Design and field review must be
completed by JECTH Consultants Inc. (Geotechnical in Record, GIR) such that Letter of
Compliance (Schedule "C") required by local municipality for Occupancy Permit can be
issued.
7.0 Geotechnical - Temporary

7.1 Excavation

7.1.1 Foundation

Excavation depth more than 4 ft. must be certified by GIR as required by
WorkSafe BC O

7.1.2 Buildings and Structures

Buildings and Structures within the 1H:1V stress influence line from the
bottom of Excavation must be reviewed and approved by GIR O

7.1.3 Trench

Excavation for underground utilities for depth more than 4 ft. must be
reviewed and approved by GIR O

7.1.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site
perimeter must be identified both on drawing and physical on site prior to any
foundation excavation and slope excavation. O

7.2 Shoring
7.2.1 Vertical Shoring

Vertical Shoring must be design by GIR to ensure excavation perimeter is

stable during foundation excavation before placement of perimeter backfill.
O
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7.2.2 Temporary Shoring

Temporary Shoring such as sheetpile and shotcrete with tie back anchors or
other vertical features must be inspected by GIR O

7.2.3 Shoring Method

Shoring method such as sheetpile and shotcrete with tie-back anchors wall
must be carried out under the supervision of GIR O

7.2.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site

perimeter must be identified both on drawing and physical on site prior to

any foundation excavation and shoring work. O
7.3 Underpinning

7.3.1 Pre-Excavation

Pre-excavation inspection and Review must be conducted by both Structural

and Geotechnical Engineers (both Geotechnical Engineers from the adjacent

structures and GIR) prior to underpinning excavation. O

7.3.2 Monitoring Survey

Survey monitoring points must be installed at the underpinning building(s)

and/any movement sensitive Structural Component before foundation

excavation. The survey monitoring system must be conducted prior to any

site activities and submit to GIR. O

7.3.3 Structural Inspection

Structural Inspection and photographs must be carried out prior to

foundation excavation for future records and reference by Structural

Engineer retained by either owner of adjacent property or subject property
owner. O
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7.4 Temporary Construction Dewatering
7.4.1 Perched groundwater and Surface Drainage

For perched groundwater and surface Drainage by precipitation, conventional
pump can be used to maintain the site in relatively dry condition. O

7.4.2 Well point

Well point and other measure of temporary dewatering will be required if
high groundwater level (actual ground water table) is encountered O
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8.0 Geotechnical - Permanent

8.1 Bearing Capacity of Foundation Subgrade Soil O
8.1.1 Foundation Subgrade Excavation
Review exposed foundation subgrade excavation and ensure that all remove
all unsuitable soil/material until suitable bearing subgrade is exposed O
8.1.2 Foundation Subgrade Protection
In the event that the exposed foundation subgrade soil is sensitive to
moisture, foundation subgrade might be protected by a layer granular soil
such as crushed gravel due to wet condition and construction traffic. A lean
concrete can be used instead of crushed gravel. O
8.1.3 Structural FILL
Review Structural Fill if over-excavated or raise of grade is required.
Compaction Density test must be conducted by Certified Laboratory and
submit to GIR. O

8.2 Geotechnical - Deep Foundation
8.2.1 Piling Inspection
Full time piling inspection such as timber and steel pile etc must be
conducted by GIR. All piling record for refusal must be available to review
such that the pile capacity can be certified. O

8.2.2 Sheetpile Installation

Sheetpile installation as temporary / permanent support must be installed
and inspected by Geotechnical Engineer O
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8.3 Engineering FILL
8.3.1 Structural FILL
Structural Fill (imported or non-native material) at and below the proposed
foundation elevation must be compacted to density as specified by GIR and
must be certified by qualified soil laboratory / testing company O

8.3.2 Underslab FILL

Underslab fill density must also be tested prior to placement of slab-on-grade
concrete to the specified density as required by GIR. O

8.4 Slope Stability and Seismic Load

8.4.1 Slope Stability

Evaluate the slope stability along the site and building perimeter for both
seismic and static design conditions according to APEBC Guidelines dated
November 2010. O
8.4.2 Subsurface Stability

Subsurface stability under seismic condition such as densification specified
by GIR and tieing of footing structurally must be accommodated by
Structural Engineer in Record O

8.4.3 Seismic Design Criteria

The acceleration velocity design must be based on Nation Resources of
Canada Seismic Hazard Criteria. O

8.5 Backfill
8.5.1 Backfill Material

Backfill material for foundation perimeter must be well drained granular soil,

such as crushed gravel with waterproof membrane for below grade structure
O
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8.5.2 Sensitive Structure

If sensitive structure is founded on the Backfill material such as Sand and
Gravel compaction density as specified by GIR of the backfill material must
be tested by certified testing company O

8.6 Permanent Dewatering
8.6.1 Foundation Drainage
For convention foundation drainage, perforated PVC pipe will be used to
collect any surface gravity drained to city’s storm system migrated and
natural groundwater to a sump then O
8.6.2 Storm System
If City's storm system is higher than the sump elevation, pumping system
must be installed with dual-pump and alarm system and may be with
backup generator when power is unavailable during adverse conditions.
Mechanical and Civil Engineer must be retained to design the system. [
8.6.3 Perforated Drainage
Underslab perforated drainage perforated PVC will be installed to improve
the foundation drainage if groundwater table is higher than the slab
elevation either seasonally or permanently O
8.6.4 Tanking
Tanking is also an option when the pumping system might not be capable to
drain all below groundwater or foundation drainage system is not installed.
Envelop Consultants must be retained for this option O

8.6.5 Retention Tank

Retention Tank with control valve may be required due to City's storm
system limitation. Civil Engineer must be retained. O
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8.7  Permanent Underpinning
8.7.1 Underpinning Loading

All underpinning loading must be reviewed and approved by Structural
Engineer and GIR. O

8.7.2 Separation and Drainage
Bond separation and drainage (above and below grade) at the interface of the

underpinning area must be reviewed to ensure no water migrate to the
underpinning structure. Envelop Consultant must be retained. O
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GEOTECHNICAL ENGINEERING REVIEW AND ASSESSMENT
PROPOSED PERIMETER FENCE AND GATES UPGRADES
MISSION INSTITUTION, 8751 STAVE LAKE STREET, MISSION, BC

1.0 INTRODUCTION
1.1 AUTHORIZATION

As authorized by CWMM Consulting Engineers Ltd. on October 22, 2018,
JECTH Consultants Inc. (JCI) has carried out a Geotechnical Engineering
Review and Assessment for the proposed Perimeter Fence and Gates Upgrade
project, Mountain Institution which is located at 8751 Stave Lake Streeet,
Mission, BC as shown in Figure MI 01 — Site Location Plan.

1.2  METHODOLOGY
The Geotechnical Engineering Assessment and Review includes:

e Reviewed of available Structural Plan for the Gates

e Obtained the Surficial Geological Map from Geological Canada.

e Reviewed available Geotechnical Report for a Guard Tower construction
at the Mission Institution.

e (Conducted a site reconnaissance by our site staff at the subject site.

e Assessed the available subsurface soil conditions and profile based on
desktop review and our local experience within the close vicinity of the
subject site.

e Communicated with Institution staff and Structural Engineer.

e This report is prepared according to JECTH Consultants Inc. Proposal
P218 -551 dated October 10, 2018.

1.3 OBJECTIVE

This Geotechnical Engineering Report summarizes our findings and provides
Geotechnical Engineering Comments and Recommendations for the
foundation design and construction of the Gates and Fence upgrade for existing
perimeter security fences of the Institution Compound.
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14 DESIGN DRAWING

This report is prepared based on the Design Drawings prepared by CWMM
which received by our office on October 9, 2018. Any revision of the plan must
be informed to JECTH Consultants Inc.

3.0 SITE LOCATION AND CONDITION

The Mission Institution is located at about 500 m. west to Steve Lake Street near the
intersection between Stave Lake Street and Dewdney Trunk Road in Mission, BC. as
shown in Figure MI 01 — Site Location Plan. It is bounded by Steve Lake Street to the
east, and an access Road both to the west and South.

The institution compound is situated on a slightly sloping topography with sloping
down from North West to South East direction with a drop of gradient at about 2%.
The building area within the Institution compound is on the higher ground at western
portion of Site. The area is believed constructed by FILL to create a level ground for
most of the buildings. Football fields and a single building complex are situated at
lower ground at eastern portion of Site.

The Institution can be accessed by an access road with entrance from both Stave Lake
Street from the west and Ferndale Avenue from the north. The institution is
surrounded with perimeter fences. Utility buildings and car parks outside the security
fences are situated at the west of the compound.

A site reconnaissance was taken on November, 2018 around the perimeter security
fences by our site staff. The reconnaissance at the proposed gates upgrade locations
and local nearby area indicate there is no apparent subsidence of ground, nor any
distress of asphalt surface along the surrounding access road. Water can be observed at
a ditch beside an access road surrounding the compound.

The perimeter fence is a double fence system with an outer and inner fence for security
purpose. Gravel is observed at a corridor between the fences.
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4.0 PROPOSED GATES UPGRADE

Based on a Site Plan supplied by CWMM Consulting Engineers as shown in Figure
MI 03, there will be 3 nos. of gates to be installed around the existing perimeter
fences. The gates are either new gates, or replace existing gates as an upgrade as listed
in the following:

Gate No. Location Gate Usage
12 South Perimeter Maintenance Vehicle
13 North Perimeter Emergency Vehicle
14 North Perimeter Emergency Vehicle

The structural details of the Gates are enclosed in Appendix “A” — Gates Upgrade for
Mission Institution for ease of reference.

Gates for vehicle passage will have foundation design for transient vehicle load from
Trucks and Fire Trucks. JCI estimate an equivalent surcharge load of 15 KPa for
vehicle loading will be sufficient for the transient live load design.

5.0 SUBSURFACE SOIL CONDITIONS

Based on available Geological Map as shown in MI 02 — Geological Map, the Mission
Institution is situated in between 2 geological formation namely Suma Drifts (Sf)
deposit and Salish Sediments. The former is a glacial deposit composed of dense Silty
SAND (Till-like Soil). The later is localized Bog and Swap deposit formed by shallow
lakes at the surface on a plain.

It is anticipated the Institution compound is immediate underlain with shallow
presence of Till-like soil. Soft Organic Soil can also be occur if the area is within the
geological formation of shallow lake Deposit.

A geotechnical report for a guard tower construction at East Perimeter of the
Institution is available for review from Public Work Department (PWGSC). The report
for the Guard Tower geotechnical investigation dated June 2, 2016 was issued by
Amec, Foster, Wheeler Environmental & Infrastructure who was the geotechnical
consultant for the guard tower project.
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The investigation involve 2 nos. of auger holes for foundation investigation for the
guard tower. Based on the finding of the report, the following subsurface soil
condition were found at the auger hole locations in the following table:

Depth Soil Remark
(m)

0-0.5 Sand FILL Compact

0.5-4 SILT Soft to firm

4-6 Silty SAND (Glacial TILL) Dense

Groundwater was occurred at 1 m. + depth below grade within the native soft SILT.

Discussion with PWGSC staff during a Site reconnaissance on November 1, 2018
indicate the construction of a single complex building at South East portion of the
Institution compound involve 'digging up soft clay to 12 ft. (4m) and backfill a lot of
FILL' It is believed that the building complex (near Gate 12) is found on FILL which
replaced at least 4 m. of soft SILT in the area. Since the previous drilling location is
also close to this building complex, the presence of soft SILT overlain dense Till-like
Soil can be concluded for the area.

6.0 GEOTECHNICAL FOUNDATION DESIGN

Due to presence of 4 m. thick soft SILT at immediate shallow depth, the Gate Footing
have to found on man-made gravel pad which will provide bearing resistance for Gate
foundation.

The gate foundation can be conventional shallow stripped and pad footing found on a
Structural FILL granular pad composed of compacted 75 mm. minus SAND and Gravel.
Depth of the granular pad will be at least 1 m. deeper than the underside of Footing with
extent of granular pad at about 1 m beyond the foundation footprint.

An allowable bearing capacity of 50 KPa for SLS design and ultimate bearing
capacity of 75 KPa for ULS design are recommended. The minimum depth of
footing should be at least 0.5 m. below surface for frost protection. In the case that soil
subgrade modulus is used for design of the footing, a modulus subgrade reaction at
4,500 KN / m® can be used for the analysis.
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By assume the SILT is already consolidated under the weight of top 0.5 m. SAND in the
past and the Gate is a relatively light loading structure, Settlement of the footing will be
in the order of 25 mm. Settlement will likely completed during construction period.
Differential settlement of the footings will be minimal.

It is recommended that the Structural FILL granular pad to be prepared by compaction
75 mm. minus SAND and Gravel to 100% Standard Proctor Density at the gates
location. Groundwater will likely occur during construction. Temporary de-watering
will be necessary for the site preparation work of construction of granular pad.
Introduction of temporary de-watering sump nearby during granular pad construction is
recommended.

7.0 SEISMIC DESIGN

Due to presence of 4 m. non-liquefiable SILT near surface with underlain of dense
TILL-like soil, the site is considered low risk to liquefaction and can be classified as
Class E with soft soil in accordance to Table 4.1.8.4 A of BC Building Code 2012.

Peak Ground Acceleration (PGA) and Spectrum acceleration for 2% probability of
exceedance in 50 years can be obtained from Resource Canada for a Class C site in

NBCC 2015 as follow:

Site Co-ordinate: Longitude 49.164° North, Longitude 122.289° West

Sa(0.2) | Sa(0.5) | Sa(1.0) | Sa2.0) | Sa(5.0) | Sa(10.0) PGA
0.634g | 0541g | 0323g | 0201g | 0.068g | 0.024g | 0279g

A copy of the search result from Resource Canada is enclosed in Appendix B - Seismic
Design Criteria for ease of reference.

For seismic design for a Class E Site, the following Fa and Fv values are interoperated
from Table 4.1.84 B and 4.1.8.4 C respectively from Building Code.

Sa (0.2) Sa (0.2) Sa (0.2)
0.5¢ 0.75g. 0.634 g,
Fa 1.4 1.1 1.24
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Sa (1.0) Sa (1.0)
04g 0.323 g,
1.7 1.89

Based on the linear interpretation, of the obtained Fa and Fv respectively are 1.24 and
1.89 for Class E site.

Seismic Bearing Capacity can be taken for a /3 increase of ultimate bearing capacity (in
this case 100 KPa) with anticipation of short duration of Earthquake event.
Liquefaction of the site is unlikely due the presence of non liquefiable SILT in vicinity
depth of the proposed gate footings.

8.0 GEOTECHNICAL ENGINEERING FIELD REVIEW

JECTH Consultants Inc. will provide Field Review (Geotechnical Engineering)
according to the 2012 BC Building Code and Letter of Assurance (Schedule “B”) as
well as municipality requirements.

The following general field reviews (Require 48 hour notification) are required prior to
and during construction stage (see also Appendix “D” - Standard Geotechnical
Inspection Requirements).

The general contractor or PWGSC must inform JECTH Consultants Inc for site
inspection as required by Local Municipality for the followings:

Temporary Construction Drainage (if required)

Foundation Bearing Capacity (confirmation and Certification)

Compaction of Structural FILL.

Perimeter backfill (Material requirements, compaction and Drainage)

Other site inspections as specified in BC Building Code 2012

Unforeseen subsurface soil and groundwater conditions as encountered prior
to, during and after construction stage.

Other Geotechnical Engineering technical requirements and in-situ testing will be
performed by certified laboratory/testing company and will be reviewed by JECTH
Consultants Inc. during construction stage.
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Specific Site Geotechnical Engineering issues must be addressed by JECTH
Consultants Inc. prior to and during construction stage.

9.0 FINAL FOUNDATION DESIGN REVIEW

JECTH Consultants Inc. should be given an opportunity to review the followings:

1. The detail and final Structural Engineering Drawing must be reviewed by
JECTH Consultants Inc. prior to Building Permit Application such that the
above comments and recommendations can be confirmed and modified.

2. Any other Electrical and Mechanical as well as Civil Engineering and
Landscape Architect Drawings, if likely affect the foundation design and
construction, must be reviewed and approved by JECTH Consultants Inc.

3. A consultant coordination meeting must be arranged prior to Building Permit
Application or prior to construction start such that all design team members
can confirm all design parameters for the project.

4. JECTH Consultants Inc. will review the exposed subsurface soil and
groundwater conditions prior to and during construction stage. It is possible
that the Geotechnical recommendations provided in this report be modified due
to unforeseen circumstances and change in subsurface soil as well as
groundwater condition.

12.0 FIELD INSPECTIONS AND PRE-CONSTRUCTION MEETING

A pre-construction meeting must be organized between the @ site
superintendent/contractor representatives and JECTH Consultants Inc. at a minimum
of two weeks before any site construction activities such that appropriate field work
can be carried out.
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JECTH Consultants Inc. must be notified (48 hours) of all fieldwork prior to any site
work in particular before site clearing, stripping and preparation. This will allow
JECTH Consultants Inc. to provide final comments for the project with respect to

Geotechnical Engineering.

13.00 CLOSURE

We trust this report meets your immediate requirements. If you have any questions
regarding this report, please do not hesitate to contact the undersigned @ 604-299-6617.

fsultants Inc.

& Denber S, 208

N

7/
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APPENDIX “A”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

GATES NO. 20, 21,22, 22A & 44 PLAN AND DETAIL
(MATSQUI INSTITUTION)

218C555D Appendix-Matsqui Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)
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Gate No. 20 Plan and Detail (Matsqui Institution)
Proposed Perimeter Fence and Gates Upgrades
Matsqui Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting

Prepared by: SCALE
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Chk. Date:
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Gate No. 21 Plan and Detail (Matsqui Institution)
Proposed Perimeter Fence and Gates Upgrades
Matsqui Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting

Prepared by: SCALE
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Gate No. 22 & 22A Plan and Detail (Matsqui Institution)
Proposed Perimeter Fence and Gates Upgrades
Matsqui Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting

Prepared by: SCALE
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Gate No. 23 & 24 Plan and Detail (Matsqui Institution)
Proposed Perimeter Fence and Gates Upgrades
Matsqui Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting

Prepared by: SCALE

FC Not to scale
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APPENDIX “B”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

SEISMIC DESIGN CRITERIA
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2015 National Building Code Seismic Hazard Calculation

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

November 09, 2018
Site: 49.0272 N, 122.304 W  User File Reference: Matsqui Insitutioin

Requested by: , Jecth Consultants

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.371 0.561 0.702 0.685 0.596 0.349 0.214 0.072 0.025 0.308 0.446

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
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 directly calculated values.

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(0.05) 0.083 0.185 0.256
Sa(0.1) 0.128 0.282 0.389
Sa(0.2) 0.164 0.359 0.491
Sa(0.3) 0.163 0.355 0.484
Sa(0.5) 0.133 0.304 0.419
Sa(1.0) 0.069 0.169 0.240
Sa(2.0) 0.038 0.098 0.143
Sa(5.0) 0.0085 0.025 0.042
Sa(10.0) 0.0031 0.0090 0.015
PGA 0.070 0.156 0.215
PGV 0.081 0.207 0.301
References

National Building Code of Canada 2015 NRCC no. 56190;
Appendix C: Table C-3, Seismic Design Data for Selected Locations in
Canada

User’'s Guide - NBC 2015, Structural Commentaries NRCC no.
XXXXXX (in preparation)
Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File 7893 Fifth Generation
Seismic Hazard Model for Canada: Grid values of mean hazard to be
used with the 2015 National Building Code of Canada

49°N

See the websites www.EarthquakesCanada.ca Km
and www.nationalcodes.ca for more information
o ) ) 0 10 |20 30
Aussi disponible en francgais
122°wW

Ressources naturelles

I*I Natural Resources
Canada Canada

Canada




Client: CWMM
Date: November 30, 2018
Our File No.: 218C555B

APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC
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Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com
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TestPitLog: TP15.01

A

|- SamplingMethod: Lump Sample Water Depth: Not Eocoumered Exploration Dafe: .August 25,2015

File 15-6516

PI'O_]eCt A15 CORCAN Warehouse Upgrode
Client:  DGBK Architecture: A— i |
Location: Matsqui Instituition, Abbotsford ' BEOTECHRNICAL LTD,

Remarks

| Waler Cont.

- gey-brown . damp, compac S l‘s}" Ay
{SAND and GRAVEL, trace sit (BASE
| brown, damp, compact SAND, some gravel,

© | trace to some sit, occasional cobbles (FILL}
s wooden block at 0.9m

e L grey, damp, compactSAND frace to some
gravel, frace silt

Equxpment Tracked CompactExcavator Datum: Ground Surface B ~ LoggedBy: BV

DwgNo::  15-6518-TPO1
Page: 1of{




“Test Pit Log: TP15-02

File:. 156516

Project: -Proposed Freezer Addlt:or;
Client:  DGBK Architecturs
Location: Motsqw 1nst:turtlon, Abbotsford

.93
EE- 5
:;. E: i
@
/g

g .

Soil Deseription

T

Depth
Thlckness

1 brown, da ,p‘;:ﬁrﬁ'” .,,,ﬁfomé‘f,sén&.*“éce“
| organics, trace rootlets (TOPSOIL)

brown damp, compact sdfySAND . %

R RN e

N ey, damp,/compact ‘SAND trat:eto some
A | gravel, trace silt, occasional cobbles/ boulders:

| | End s

Equipmetit: Tracked Compact Excavator _/atum:  Ground Surface Logged By EV
Sampling Method:. Limp Sample Water Depth: Not Eneountered Exploration Date: - August 25, 2015
S ‘ DwgNo: 15:6516TP02

Page: 10f1
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“HandPitLog: HP15:01
File: 158516

| Project: A15 CORCAN Warehotise Upgrode |

Client: DGBK. Archntecture
Location: Matsqui Instituition, Abbotsford _

( BEUTEGHNIQAL LTD.'

 grey-brown, damb,nmdmpacﬂsmmvmmus o
=+ SAND and GRAVEL, frace silt (BASE)

; brown damp, compact SAND, some gravei'
1 frate to some silt, occasional cobbles’ (FILL3
‘ -occasxona grey sand interlayers

' grey. damp,bcompact SAND someugrave! '
Lfrace s ccaszonacobbres s

[ EndofHend Pt @ 1.7m

Equipment: "“rrac'ked‘cémpact Excavator ' ' Datur: Ground Surlace
- Sampling Method: Lump-Sample Water Depth:  NotEncountered

| Top of Footing

Soil Desctiption E | 5 Remarks
75 _i ASPHALT - -
75 ;_ ASPHALT

. Base of Fooling.

Dlagram of Approximate Footmg Depth
“Horizontal NTS

Logged By: EV
Exploration Date!  August 25, 2015:
DwgNo.: 15:6516:-HP0
Page: 10of1

——




Hand PitLog: HP

. .File: 15-6516
‘Project: A15 CORCAN Warehouse Upgrqde

Client: ‘DGBK Architecture.

Location: Matsqui Instituition, Abbotsford

Remarks

Soil kpescﬁ'pﬁwn

TEndoHand PG 0.9m

5 - - Diagram of Approximate Foofing Depth:
'] 1 T oS

Datum Ground Surface Logged By EV
Water Depth: Not Encountered Exploratlon Dater:  Augiist 25, 2015
DwgNo.. 15-6516-HP02
Page: 10of1
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APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C2 - SOIL LOG FROM GOLDER & ASSOCIATES LTD. 2012

218C555D Appendix-Matsqui Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com
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PROJECT NG 104470284030
EOCATION: See Figure2,
430578. £ ~55082¢
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- trace:sand ang gravel: [FRL)

| SHEET 1 OF 1
DATOM: - Local

Pt&z METER; ™
STANDPIPE

THERMJSTOR
INSTALLATION

o to some gravel
possible cobblas.
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SHEET 1 OF 1
SDATUM: sl

PIFZOMETER.
STA?!%PIPE

“THERMISTOR.
INSTALLATION

1 Loossto compact, molst. grey SAND,\
:;ace silt and gravel:

Lompact tadanse; malst; orey ! SAND::
some gravel 1o aravelly, treice sit.

End of Atigerhiois.

l §ii/
‘No Groundwales: ]
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BEEL moist; drey SAND:and
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4
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el b 3 ; 1 NoGroinwater 3
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APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C3 - SOIL LOG FROM STANTEC CONSULTING 2011

218C555D Appendix-Matsqui Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com
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Job No.:

12331 0756

' PROPOSED BUILDING

EXISTING BUILDINGS

PAVED AREA

TEST HOLE LOCATION PLAN

Scale:

1:1000‘5

GEOTECHNICAL SITE ASSESSMENT
MATSQUI20 MAN BUILDING

Date:

1 7~Nov-1 1

38344 KING ROAD; ABBOTSFORD::

Dwn. By:

$8

Clients, PUBLIC WORKS AND GOVERNMENT SERVICES CANADA

App'd By:

Stantec © 2014
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SOIL DESCRIPTION
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TP 4 0

5

trace nlr compact to. deme

trace organics, elay and gmyel (Tosm!) f rm »
Reddxsh brown sandy SITJI‘ traceclay, firmto

ND and GRAVEL,

-some-gravel below
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70
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i 1
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i et e
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(0 i it it i 85

«dense below

WEER SRR
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ST S elby Tube PT - PntbnTube VT”- Shear Virie Test

Piezometer
Backfill Type:




SR
$
1

ices i PROTECT No. m
NORTHING 5430178
EASTING
DR}LUN(,M};mODMB_.mHammL,,

1 £ InsituStiear Vane (kPa) ) Bounce Chamber Reading (kPa);
| A Pocket Penatyometer (kPa)

St J00KP. xsoffx}a» 20KP
o {2 Premm——

E 9 &
X ) L e £
E SOIL DESCRIPTION 25 W =

T - i e 4Qeh
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Client: CWMM
Date: November 30, 2018
Our File No.: 218C555B

APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C4 - SoIL LOG FROM KLOHN CRIPPEN BERGER 2010

218C555D Appendix-Matsqui Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com
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CLAY ~ GRAVEL ORGANICS  Fit

SYMBOL VARIATIONS ~ EXAMPLES™

Qgtober 1, 2006

SANDand GRAVEL ~ GRAVEL, SAND; ORGANIC ORGANIC
clayey - silly: SILT or CLAY: SiLTor CLAY,
e low plasticity Iigh plasticity
IJ
. Cobbles 75-200 ‘ _ '
| Gravel: 19-75 O7Sin¢h " Binch.
2519 Newd 0,75 inch
25 No.10 “No.4 e
: OA 2 : No. 40 : No.m '; : ‘PAR‘UCLE SHAPE
b ) 3 ﬂmm ] lmgwwidm 53
A ¢ . .
DENSIT‘I OF GRANULAR SOSLS i CONSISTSNG’{ OF COHSSWE SOILS
- SPT Descri Ho :
Descriphon N © ‘ phen |
Very Loose -4 0.3 | | V"gf“ _
Loose 410+ 3-8 A B L
Compiact | . 10:30 8425 o eed F |
Dense 3080 2542 h Ve hff '
V Dens,e : >50 v >42 !
() Only selbcied Sxaniples of the possible varlations or combinations o! the basic symbols areiliusraed.
{8)  Example:SAND; sllty; traceof gravel = sand with 20%10 35% silt zmd up 10:10% gravel, by weight.
@) Approximaicstric coxwm!on .
4 Finesare clastified as silt orclay on tHe basls of Atterberg limits (refer to. Plasticity Chart),
(5) ‘Standard Penietration Test (S71) blow count (uncorrected), after Terzaghi and Peck, 1948,
18) Srandard Penelration Test llow cotiny, basedion above N value corrcted 10 60% hammer efficiency and 96 kPa (.01on/f)
effective overburden pressure, after Skempton, 1986,
{7) - Undralned shear siréngth canbeicstimated by, vane{gives ), pocket penetrometer (givessinconfined comprissive stretigth;
.. 1,25} orunconfined compression test (glves 2 54,
A8 kef' 1000 pbunds per square foot & 0.5l Gton/k") = approximalely 05 kg/em®,
19 Viery approximate correlation with Standard Penetration Test blowcounts, after Terzaghtand Tieck 1948,
i " _— s "
Klohn Crippen Berger Ltd. Forni =46 Page 10f2
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Oetatier 11 ;2066‘

PEASHIEITY INDEX (%)

~ Icetcoat(in(gs on soil particies

SRR B

Visible ice greater than 25 mm thick |-

Tcewith soll inclusions
Itewithoutsoilinclusions

Randorm of irfegularly orlentedice |
Strstified-or distinatly ortented ice. |

11t This plasticityclassificnion confofs 10 the Unified Soll Classification Systemn (USCS)aindithe ASTM D:2487 plastigity ehart,
except fortheaddition of an intermediateicategory for clay, where the liquid limitis between 30% and 50% (Cl). Utider ASTM
«and UUSCS; all elays withia Tiquid imit fegs than 50% aralassified as low plasticity {CL)Y. o ’ e
(1) W Liquid Limit e,
12) 'NP = Non Plastic (silts oinly).
13 Dimensionlassratio. ‘ ) ) ‘
14) “U* Line:marks typicalupper limit. A" Ling divides clays from silts and brganic soils. ) N
(15 Foksoil descriptiong; esiimate pergentageof ground iéa based on yolumic; after Natidnal Resoatich Coiinell of Canada, 1963

Gohn Crippen Berger L1d) Foro £-46: Page 20f2
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“Gotober 11, 2006

 SYMBOLS AND TERMS

F OR SC} wL TEST HOLE LOGS

TESTTYPESY!

DH  Diill Hote = tiprcal ﬂni!mg wetlodsinclude tricone, TP Teat it < piachine or hand dug.
, percussion, wash boving, machine With SPT o
thin-walled tubo semples pnd coring. : Eteetnc cone penctration test with pote pressure
moasurements;

BK - Becker kammerdrill hole s bothopen and closed: test

al Bheisivme Toction, D;mamtc cone penetration test;

Becker hamiricridrill Role - opencasing, sampled. Vane shear test.

A hole o br hiand auger, no. SPT or
Becker penotration test - elosed casing. . ! fw& ples taken. g

N st TESTS OR DOWNHOLE INSTRUMENTATION®

BM  Bendhimark P Permeability test

DMT :Dilatomoter tost ! Piezomeler

N Inclinometer BW. Shear wave velocity test

PMT.  Prossuremator test

LABORATORY AND/OR FIELD:TESTSH)

8. Undrainied shear stréngth, measured by @  Standard Perietration Test:(SPT) blow couint,
% e 1incdirectad (N)
Mol Vane . ,, :
B ; R?a ’ O W% - In siu moisturecontent
& Bietld Vanie (lemouatded) X W% Plasticlimit
B Lab Vane (peak) ~ i
8 5 P X W%  Liquid limit
% b yanefremoulded) '_-_1 Bccker penelrahon test blowcounts, closed casing
Um:onfined Compression

Becker penctral tion testblow. counts, Opencasitig

it -: » Pocket penetrometer wor V Wator level, measured on:date and from
pﬁezomctcr mdmated onlog

OTHER LABORATORY TESTS ™ o :
€D ‘Consplidated; dmfncdtriwai tost . GSD  Grain stae distribiation by sieve o Hydrometer)

Cup:  Consolidated; nndrained triakial test with Pore 'MDR  Moisture-density relationship (fs,.standard or
pressurémeasuremonts -~ nodified Proctorlesi)

CUCY Consolidated, uridrained triaxdal test with cyelic ORG Organic content

N Iuadmg OED Ocdommer mnsoiidauon test

fDU Ynconsolidated, undrairied triaxialtest RD  Relative density (also known s density index)

€ Unconfined (uiiaxial) compression tesi GS Spedificgravity

DS.  Divect shear tost K Dermeability

0SS Direct stmpleshear test UW:  Unit Weight

“r “Tost typeabbrovisiian s typlcally followed by a two-paitnumberindicating yearand chronologieal sequonceof test,

" Exampler CPI934 indmms the first tleciric cono penetration rostata particular site in 1993
O inin test oF downhole instrumentation abbreviations are typically shown in brackets following the appropriatetest typd:
™ designation. Example: DHI391(P2) indicates a plezonieter was installed in drill hole 92.1.
(3 These s‘ymbols are forlaboratory and/or field test results shown on the test hole lo
(4)  Vanegives S.Pocker penetrometer and unconfined corfiprossion tests give 2 5., 50 resultsare divided by 2 for plotting on log:
{5) Whers otherlaboratory test yesultyare available but not shown on the testhole Ing, the applicable abbreviation appears tnder
the heading “Otker Tests” onithe logs

Kishn Crippen BergerLtd T renn a7 Pagetioft
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hmcreasmgtgravel_ R depth;
L]

ovst blocky, mi

DYNAMIC CONE PEN RATION TEST

| '\SHEET 1OF 1.

HOLE NO., AH‘! 0-01




- ARG

..

e R R

S

R R R R T A

TEST HOLE LOG

’* ¥ ;|Waxl L. ml’y T \7 A A T—

| pEPTH(m)

- 10

1 sprBLOWS

PERO.15m

E SAMIPLE TYPE

| SAMPLE No.

waTARTED Nov2 2010 FINISHED Nova, 2010

e 'c v( u race gravei verysmf':o‘hm Tahtbrown o
Qrey,.moist, bioéky moderaté cementauon. no dilatancy.:

— CLAY (CL) frace sand and gravel, very St 1 ‘to Izam,gmy;;
?}?ﬁf;‘“ dry, blocky; moderate s:ementatm, adigancy.

@3.9mix Hard Drilling

[®SPTN *%FINESh
12 PPEN12 (psi)

nzsgs'mumam

DYNAMIC CONE PENETRATION TEST|
| RodoD: ’
f e he

' Shoe O.D;:

HammerWeight; . Hergthwp
1401b; et 30 inches
s A(bbwslﬁ;am)

Wk W% W%
RN

1 1) Drill hote was conducted using a truck-mounted

End of Hole atem

atgget drill operated by Downﬂte Dnltmg of Chilliwack;

2} Solid Stern Auger hole 1ermmated 4t 8:1m depth:
DCPT terminated at 3.9m depth.

OB DOES) 2D1K Y402 03 INVESTIGATION - B METRIG.EPI KO DRTAGHT 4000 . o o

Klohn Crippen Berger |Locatio

PRGJEOT NO P09625 AOS
PROJEGT Fraser Valley lnsmute Inmate Housmg

LOCAT!ON’ Abbo’tsford BC

CHEcKEb BY:

) SHEEJ_' 1 oF 1

HOLE NO:: AH1 0.02




e e e

RS

53503 St v S P

SPTBLOWS.
PER 0.15:11 )

A
B

|

 SAMPLETYPE |

SAMPLENo.

,vmmc couapsuerm:ou TEST ‘

TEST HOLE LOG

1OSPTN *% IVNF

& PPENZ (psl S

Wee W% Wik
x e o o i -,x

;ﬁmﬁs’jnumﬁgr”
loeTALS.

' “‘GBGANJC 5 1T (01_) Trace sand fasucny, e

TSAND(SP) e
"CLAY (CL) trace gravel e sand firm, dark fo lightbrown, |

LAY (Ol ace gravel and e verysﬂfftohard, Tght

S5 |

-

@55 Hard Driling

#).Delli hote: waa condu d
g%ger drill operafed by Downme Dnmng of G wack,

‘2) Solid Stein Auger hole terminated at 5.8 depth

SIL”[;(Q L trac gravei firm, ixghtbrownmg y
gi)ocky, ‘ecementaltoﬂ, nb dllaf

brown, mufs v hous totine ﬁbrws

§' poﬁi'ygr ed’ oose,
sub-rounded to sub“ahgular Drown; mioist, race
mot els.

rroist, blocky. moderate cementatmn, no d;!atanay

brownto gre

Y ist, blocky, moderale dementation; no i
dilatancy. (TiLL)

@5.2mt0 5.8 m: Poor recovery (~Sd%}

ustng atruck-mounted

DCPT terminated at 3.8m rkpth

KEBL BETS1 2010:11:062-03 INVESTIGATION - R2METRIC GRS KE.DATAGDT: 12140110

PROJ ECT NO P09625 AOG

PROJECT Fraser Valley lnstxtute lnmate Housmg ‘
»;LLOCQTION' Abbotsford, BC

LOGGED BY: VL CHECKED BY:
| SHEET 1 OF 1 HOLE NO.: AH10:03

e > SH i i — v




- DYNAMIC CONE PENETRATION TEST |
. TEST HOLE L ‘R 0.0 | shoe 0.0
' Han}grefWenght |- Height Drop:

30.inches.

“TNSTRUMENT
iQE\TA“;SW

'SAMPLE TYPE
| SAMPLENG. |

| SPT BLOWS
PERODASM

| DEPTH (m).

"SAND {SP) med o e ct:arse, trace 1o soms. graveldrace g
silt.compact. brown to grey, mois(

= e

@21 Poor Recovery (~30:50%), wet

T s R

4 TN “CLAY (CL) sandy to trace sand, race firis gravel, Tiace
e BEd A clay, very:stiff to hard, brown 1o grey, moist, blocky,
Qe ee 1 1] fargest cbserved size 50.mm. (TILL)

Endiof Hole at 6. sm

_ f) Drill hole was conducted using 4 truck-mounted s
o g&(t:ger drill operated by Downrite Driling of Chill wack, ‘ }

: 25 Splid Stem Auger hole termifiated’ ats 6 depth.
: DCPT terminated at 6.0m depth:

PRO‘!EC NO., P09625 A06 ‘ *

| PROJECT Fraser Valley Inst:tute Inmate Housmg
| LOCATION: Abbotsford ,BC

LOGGEDBY: VI. CHECKED BY:
| SHEET 1 OF 1_ HOLE } No..AH1O 04

 KCBEDCTSE 3154162 03 MVESTIOATION : RZ HIETRIBOPT KO- DRTAGHT om0 A




SRS v R

T

4 DEPTH (my

1spTBLOWS
PERO15m

| SAMPLETYPE

| sampEE NS, |

N <52 METRIC.GRE KCDATAGET 1211640

KECBE:DOT-St 2010:31:02:07 INVNESTIGATION

@66m 167.217; Poor Recovery (~80%)

TTINSTRUMENT |

iedlum, Soma gravel, Trace s,
largestobserved size 70 m.

s Poct Recovery (50%)

| snoeoD.

E_N‘/z psi) .
W%

‘ A'lf;lexgh! Drop:

3&;nches o

X i 5t — Qi — X

-

80

@4:0m to 4 6m: Poor Recovery (30:50%); wet

su.f( Yirace sand and gravel soft, ngm Brown logrey,

QOmpact grey, Wet
@5.5m to6;1m: Poor Recovegy (~3";5%)

T

a?el, very sti Im h éht

Y TCL] sandy, 17805 gravel with depth.very st o
( re moysltodry (TILy

@8:8m1o 12.1m: Hard Diiling’
@91 10 10.7 Poor Recovery {~10-00%):

R R
P ran ey

Klohn Crippen Berger

/LOCAT(ON Abbotsfo rd, BC

|LoGGED BY: Vi

CHECKEDBY: _

| SHEET 1 0F 2

HOLE NO.: AH10-05
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SAMPLE TYPE |

SAMPLE Nos

SPTBLOWS |
PERD.1Sm: -

DEPTH )

"COOR‘DlN»ATES\. m); e

Shoé ob:

‘ Nov 3 2010 ‘ Height Drop:
R sainches

] Hammer Welght
L td0 :
.- IO SPTN (% FINES) g
g a pPEN/e(psi ﬁ” <bbwsmm)
= W% ) WL/q
% x" e @ e e X
5 0 e

 DESCRIPTION OF MATERFALS

- KEPLDGT-S! 2010:11:02.08 INVESTIGATION s B2 METRIC ORI KG DATA GOT 42/40/10°

; » Klohn Crippen Berger

@11.6m16:12.2m: Poor Recovery (~50-60%)

End*o?Hole‘ o 1"2 >
1) Drill-hole was conducted using a trueks mounted
‘guger drill operated by annrite Drilling:of Chil!iwack. ¢

2) Solid Stem Auger hole 1ermtnafed at 9. 1m tepth.
DCPT terminated at 10.6m depth.
3) 1.5” diameter PVC standpips instafled to7.m i t

depth and completed with flush mountkisurf‘ace
monument.

4) Watter level measured November 29, 2010 at
4.48m depth.

| PROJECTNO.: P09625 AOS )
PROJECT: Fraser Valley Institute Inmate Housmg |
| LOCATION: Abbotsford, BC |
|LOGGEDBY: Vi  CHECKEDBY:
|'SHEET 2 0F 2 _HOLE NO.: AH10:05




]

DEPTH ()

@26mis 30mEoorRec0ve[y (..30%,)

@4:3m to:4.6m:PhorBetovery (féo%)

e A e T

™ 16'9.1m Hard Drilling

S S

@7.0mmi:to 7.6m¢ Poor recovery (~10-20%);

@7:6m 1 9.3 ‘Poor Recovery (~10:30%)

End of Hole at 9.3

1)-Drill holewas conducted’using a truck:m
auger drill operated by Downrite Drillin

CTNO.: POSG25 A0S

JECT: Fraser Valley Institute: Inmate Housmg
JLOCATION' Abbotsford BC

CHECKED BY"

HOLE NO. AH10-05

, KEBLIDCTS) 20104102 CUNESTIGATION s e METRIG G K DATRBDT SOHEHE ..

S
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~ 'DmAMlc CONE PENE!‘RATION TE8ST|

e

/“ ngo L 1

X “"’"“"‘"‘O"———-‘x

 SAMPLE TYPE
SAMPLE No.

DEPTH®M |

| SPTBLOWS
| PERO.15m

SYMBOL

BC: '

2. Sond Stem Auger bo(e termmated at 12.2m depltu
DCPT termindted at 4.6m depth. oy 1

8)1.5% diameter PVC standpipe installed to 7.1m R i s e e e o e e

depth.and completed withi flush mount surface L
monument. , 1 i i
: 2) Water level rigastired Novermber 29, 2610 at - :

r 6.08m depth.

2|

R T N

15

1
s )
E o

s

e

<<

k2 s
h *3 i
i,

4

18

oy
=g

2 ‘I i & :‘.:k i.'} 20 g (f"?'é“t

* PROJECT NO Poeszs Aos &
‘| PROJECT: Fraser Va!ley 1nsmute Jnma’te Housmg
) Klohn Crippen Berger | LocaTIoN: Abborsford, BG e
3 C [LoGGEDBY: VL __ CHECKED BY:

SHEET 2 OF 2. HOLE NO.: AH10-06

st




SRR
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sy
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%

i mw«mmmvmmw»mmmm

m l.,g- L oy v L% E,!‘ i

v

{pEPTHmM |

SAMPLETYPE |

ot |67 | |

. ’ﬁs@

greyish brown colour, dry.

- SAND a7 SRAVEL
dry: Becomes
rock fragments i

iy Al‘
hard.

moist, very stiff to hard (HLLY

CLAY(
stiff 10 hard. (TILL)

Bl:bKt:H | b>' HUL!: wu

“SAND (SP) some grave¥ occaswnal Cobbles, trace silf;

[SP-GP) some cobbles; Tghtbrown,
ifficult to drill through,. Broken:
ke uttmgs Drill kicks sideways at

/2.5 m and needs to be repos ftioned.

TBILT (ML tf%e sand trace gravei, Jight grey, very suﬁ T ]

A8
“GLAY (CL) trace sand; medxum plasticity, laght grey. dry fo

L)"some sand; some grave! moxst grey, very -

S TCIAY (60) grey, diy, very st o hard, (TLD)

m‘mmimii "mw—,-%w@ . ;?

. . 1~ i CLOSE]
| CasmgOD e ‘ (blowsmEaNugED

: !(BOU;\IGE Paass}

OPEN ENDED

1 Hammer Energy B Ciowslo Sm)

Sk ﬁ ki max_ rated:
y | %% FNES ‘
&R

W,_A ’

x~~——o—~~~

INSTRUMENT
AlLS

Cantinced Next Page b
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PROJECT: Fraser Valley Institute Inmate Housmg

PROJECT NO.: P09625 AOS

v LOCA'HON Abbotsford BC

LOGGEDBY: AP
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CHECKED BY :




i caos&snnew
«(bbwsl%m) |

Gpsgs L

Hammet Energy
11k max rated.

*% EINES

Wb W Wi
i T e

| coombINATES { ) =
DESCRIPTION OF mﬂzmm.s

SAMPLE TYPE

(PEROQISM |
'SAMPLE No:

1 sYmBOL
JDETAILS‘

' msrau'rihﬁm‘ ™1

DEPTH (m)
"1 SPT BLOWS

.. 04

CLAY (GL sandy, trace gravei grey, mmst; verystsrf to
harci (TILL)

CLAY{CL tracetosomesand tracefme rave? d LV
stiffto h)ard Ly ’ ? o

g
2

i B Eﬁ&afségker"DFiitHbie/aéif9?3

“4) Drill hole was condicted using 3 truck -motnted
. Becker H r grill opera(ed by Foundex
: Expl Surrey, BG. -
- | 2} Closéd Becker holetermmated 2t 9.1m depth.:
e ] Open Becker hole terminiated at 11.9m depth.

Wm
B ]
<]
——

PHOJECT NO,: P09625 A0B:

Locmow Abbotsford BC |
LOGGE!}.BY,AP ~ CHECKED BY:

[SHEET20F 2 HOLENO.:BK10:01

KCBY. BECKER:SE{FINES) DU1:41:02.03 INVESTIGATION - HOMETHIC GR KG‘”D‘“GM’ 12010




Client: CWMM
Date: November 30, 2018
Our File No.: 218C555B

APPENDIX “D”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

STANDARD FIELD INSPECTION REQUIREMENTS

218C555D Appendix-Matsqui Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com



Client: CWMM
Date: November 30, 2018
Our File No.: 218C555D

Geotechnical Engineering Field Review and Inspection Requirements
BC Building Code 2012

Based on the BC Building Code 2012, the following Design and field review must be
completed by JECTH Consultants Inc. (Geotechnical in Record, GIR) such that Letter of
Compliance (Schedule "C") required by local municipality for Occupancy Permit can be
issued.
7.0 Geotechnical - Temporary

7.1 Excavation

7.1.1 Foundation

Excavation depth more than 4 ft. must be certified by GIR as required by
WorkSafe BC O

7.1.2 Buildings and Structures

Buildings and Structures within the 1H:1V stress influence line from the
bottom of Excavation must be reviewed and approved by GIR O

7.1.3 Trench

Excavation for underground utilities for depth more than 4 ft. must be
reviewed and approved by GIR O

7.1.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site
perimeter must be identified both on drawing and physical on site prior to any
foundation excavation and slope excavation. O

7.2 Shoring
7.2.1 Vertical Shoring

Vertical Shoring must be design by GIR to ensure excavation perimeter is

stable during foundation excavation before placement of perimeter backfill.
O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



Client: CWMM
Date: November 30, 2018
Our File No.: 218C555D

7.2.2 Temporary Shoring

Temporary Shoring such as sheetpile and shotcrete with tie back anchors or
other vertical features must be inspected by GIR O

7.2.3 Shoring Method

Shoring method such as sheetpile and shotcrete with tie-back anchors wall
must be carried out under the supervision of GIR O

7.2.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site

perimeter must be identified both on drawing and physical on site prior to

any foundation excavation and shoring work. O
7.3 Underpinning

7.3.1 Pre-Excavation

Pre-excavation inspection and Review must be conducted by both Structural

and Geotechnical Engineers (both Geotechnical Engineers from the adjacent

structures and GIR) prior to underpinning excavation. O

7.3.2 Monitoring Survey

Survey monitoring points must be installed at the underpinning building(s)

and/any movement sensitive Structural Component before foundation

excavation. The survey monitoring system must be conducted prior to any

site activities and submit to GIR. O

7.3.3 Structural Inspection

Structural Inspection and photographs must be carried out prior to

foundation excavation for future records and reference by Structural

Engineer retained by either owner of adjacent property or subject property
owner. O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



# Client: CWMM
- Date: November 30, 2018
Our File No.: 218C555D

7.4 Temporary Construction Dewatering
7.4.1 Perched groundwater and Surface Drainage

For perched groundwater and surface Drainage by precipitation, conventional
pump can be used to maintain the site in relatively dry condition. O

7.4.2 Well point

Well point and other measure of temporary dewatering will be required if
high groundwater level (actual ground water table) is encountered O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



il Client: CWMM
o Date: November 30, 2018
Our File No.: 218C555D

8.0 Geotechnical - Permanent

8.1 Bearing Capacity of Foundation Subgrade Soil O
8.1.1 Foundation Subgrade Excavation
Review exposed foundation subgrade excavation and ensure that all remove
all unsuitable soil/material until suitable bearing subgrade is exposed O
8.1.2 Foundation Subgrade Protection
In the event that the exposed foundation subgrade soil is sensitive to
moisture, foundation subgrade might be protected by a layer granular soil
such as crushed gravel due to wet condition and construction traffic. A lean
concrete can be used instead of crushed gravel. O
8.1.3 Structural FILL
Review Structural Fill if over-excavated or raise of grade is required.
Compaction Density test must be conducted by Certified Laboratory and
submit to GIR. O

8.2 Geotechnical - Deep Foundation
8.2.1 Piling Inspection
Full time piling inspection such as timber and steel pile etc must be
conducted by GIR. All piling record for refusal must be available to review
such that the pile capacity can be certified. O

8.2.2 Sheetpile Installation

Sheetpile installation as temporary / permanent support must be installed
and inspected by Geotechnical Engineer O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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o Date: November 30, 2018
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8.3 Engineering FILL
8.3.1 Structural FILL
Structural Fill (imported or non-native material) at and below the proposed
foundation elevation must be compacted to density as specified by GIR and
must be certified by qualified soil laboratory / testing company O

8.3.2 Underslab FILL

Underslab fill density must also be tested prior to placement of slab-on-grade
concrete to the specified density as required by GIR. O

8.4 Slope Stability and Seismic Load

8.4.1 Slope Stability

Evaluate the slope stability along the site and building perimeter for both
seismic and static design conditions according to APEBC Guidelines dated
November 2010. O
8.4.2 Subsurface Stability

Subsurface stability under seismic condition such as densification specified
by GIR and tieing of footing structurally must be accommodated by
Structural Engineer in Record O

8.4.3 Seismic Design Criteria

The acceleration velocity design must be based on Nation Resources of
Canada Seismic Hazard Criteria. O

8.5 Backfill
8.5.1 Backfill Material

Backfill material for foundation perimeter must be well drained granular soil,

such as crushed gravel with waterproof membrane for below grade structure
O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.5.2 Sensitive Structure

If sensitive structure is founded on the Backfill material such as Sand and
Gravel compaction density as specified by GIR of the backfill material must
be tested by certified testing company O

8.6 Permanent Dewatering
8.6.1 Foundation Drainage
For convention foundation drainage, perforated PVC pipe will be used to
collect any surface gravity drained to city’s storm system migrated and
natural groundwater to a sump then O
8.6.2 Storm System
If City's storm system is higher than the sump elevation, pumping system
must be installed with dual-pump and alarm system and may be with
backup generator when power is unavailable during adverse conditions.
Mechanical and Civil Engineer must be retained to design the system. [
8.6.3 Perforated Drainage
Underslab perforated drainage perforated PVC will be installed to improve
the foundation drainage if groundwater table is higher than the slab
elevation either seasonally or permanently O
8.6.4 Tanking
Tanking is also an option when the pumping system might not be capable to
drain all below groundwater or foundation drainage system is not installed.
Envelop Consultants must be retained for this option O

8.6.5 Retention Tank

Retention Tank with control valve may be required due to City's storm
system limitation. Civil Engineer must be retained. O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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8.7  Permanent Underpinning
8.7.1 Underpinning Loading

All underpinning loading must be reviewed and approved by Structural
Engineer and GIR. O

8.7.2 Separation and Drainage
Bond separation and drainage (above and below grade) at the interface of the

underpinning area must be reviewed to ensure no water migrate to the
underpinning structure. Envelop Consultant must be retained. O

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com
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MATSQUI INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC
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GEOTECHNICAL ENGINEERING REVIEW AND ASSESSMENT
PROPOSED PERIMETER FENCE AND GATES UPGRADES
MATSQUI INSTITUTION, 33344 KING RD, ABBOTSFORD, BC

1.0 INTRODUCTION
1.1 AUTHORIZATION

As authorized by CWMM Consulting Engineers Ltd. on October 22, 2018,
JECTH Consultants Inc. (JCI) has carried out a Geotechnical Engineering
Review and Assessment for the proposed Perimeter Fence and Gates Upgrade
project, Matsqui Institution which is located at 33344 King Road, Abbotsford,
BC as shown in Figure MA 01 — Site Location Plan.

1.2  METHODOLOGY
The Geotechnical Engineering Assessment and Review includes:

e Reviewed of available Structural Plan for the Gates

e Obtained the Surficial Geological Map from Geological Canada.

e Reviewed available Geotechnical Report for Building Construction at the
Institution and nearby Area.

e (Conducted a site reconnaissance by our site staff at the subject site.

e Assessed the available subsurface soil conditions and profile based on
desktop review and our local experience within the close vicinity of the
subject site.

e Communicated with Institution staff and Structural Engineer.

e This report is prepared according to JECTH Consultants Inc. Proposal
P218 -551 dated October 10, 2018.

1.3 OBJECTIVE

This Geotechnical Engineering Report summarizes our findings and provides
Geotechnical Engineering Comments and Recommendations for the foundation
design and construction of the Gates and Fence upgrade for existing perimeter
security fences of the Institution Compound.

218C555D Geo. Report-Matsqui Institution,33344 King Road,Abbotsford,BC(Nov.30, 2018) Page 1 of 9

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: (604) 299-6617, Email: jecth@jecth.com



2 Client: CWMM
Date: November 30, 2018
Our File No.: 218C555D

14 DESIGN DRAWING

This report is prepared based on the Design Drawings prepared by CWMM
which received by our office on October 9, 2018. Any revision of the plan must
be informed to JECTH Consultants Inc.

3.0 SITE LOCATION AND CONDITION

The Matsqui Institution is located at south of King Road and about 1 City Block to the
south west from the intersection between King Road and McCallum Road intersection.
The Matsqui Institution is one of the three Institutions (Matsqui, Fraser Valley and
Pacific Institution) in the area.

The Institution is bounded by King Road to the North, an access Road (for all 3
Institutions at the area) to the east, the Fraser Valley Institution to the south and
Farmland to the west. The topography of the Site is generally level.

The Institution can be accessed by an access road from the King Road. The Institution
compound is surrounded by a double steel security fence along perimeter. Inside
Partition fences which separate the Institution compound into different area are also
observed. The entrance security building is located at the south of the Institution
compound. Utility buildings and car parking area are located further south from the
entrance security building, across an access road in between the Matsqui Institution
and Fraser Valley Institution.

A site reconnaissance was taken by our site staff on November 20, 2018 around the
perimeter security fences, as well as Partition fences inside Institution compound. The
reconnaissance at the proposed gates upgrade locations and local nearby area indicate
there is no apparent subsidence of ground, nor any distress of asphalt surface along the
surrounding access road.

Topography of the Site is generally level. There is no sign of water in ditches along the
access road during the day of Site Reconnaissance in fine weather.
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4.0 PROPOSED GATES UPGRADE

Based on a Site Plan supplied by CWMM Consulting Engineers as shown in Figure MI
03, there will be 5 nos. of gates to be installed around the existing perimeter fences.
The gates are either new gates, or replace existing gates as an upgrade as listed in the

following:
Gate No. Location Gate Usage
20 West Perimeter Maintenance Vehicle
21 Inside Partition Fence Vehicle

22 & 22a Combine Vehicle Fence and Pedestrian| Vehicle and Pedestrian
Fence (inside Partition Fence)
23 S.E. corner of Perimeter Fence Emergency Vehicle
24 S.E. corner of Perimeter Fence Emergency Vehicle

Gate No. 21 has already been completed before the site visit. The structural details of
the Gates are enclosed in Appendix “A” — Gates Upgrade for Matsqui Institution for
ease of reference.

Gates for vehicle passage will have foundation design for transient vehicle load from
Trucks and Fire Trucks. JCI estimate an equivalent surcharge load of 15 KPa for
vehicle loading will be sufficient for the transient live load design.

5.0 SUBSURFACE SOIL CONDITIONS

Based on available Geological Map as shown in MA 02 — Geological Map, the
Matsqui Institution is situated in Suma Drifts (Sa) deposit and should be underlain with
SAND and Gravel at shallow surface and further underlain by Glacial Deposit
composed of dense Till-like soil.

There are several geotechnical report available for review for building construction in
the nearby Fraser Valley Institution and a recent construction report at Gate 21 of the
Matsqui Institution. A lists of the report are in the followings:
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1. Geotechnical Report by Braun Geotechnical at the Fraser Valley Institution
dated September 15, 2015 for a warehouse upgrade project east to the
Institution.

2. Draft Geotechnical Report by Golder & Associate Ltd dated January 20, 2012
for building construction at Fraser Valley Institution. Location of investigation
was at the parking Area to the south the Matsqui Security Building.

3. Geotechnical Report by Stantec Consulting dated December 1, 2011 for
Building investigation in Fraser Valley Institution.

4. Geotechnical Report by Klohn Crippen Berger dated November 2 and 29, 2010
for 3 nos. of Buildings in Fraser Valley Institution.

5. Construction Report, Gate 21 Mock up, Matsqui Institution dated January 30,
2018 by Amec Foster Wheeler Environmental & Infrastructure.

The construction report by Amec Foster Wheeler identify compact SAND and Gravel
at foundation subgrade during foundation construction of Gate 21.

The year 2015 Braun Report utilized test pitting for geotechnical investigation. All
other reports using auger holes and DCPT for investigation to the depth of 4 m to 5 m
below existing grade. All auger holes encountered refusal at depth between 4 m to 5 m,
probably due to presence of cobbles.

In order to reach deeper soil stratum that cannot obtain in auger , Stantec and Klohn
Crippen Berger used Becker Hammer equipment to reach 14 m depth. The main
purpose to reach a deeper soil stratum by a stronger equipment than auger in order to
establish Site Class for seismic building design.

In general, the site and nearby area have minor FILL at about 1 m at the surface and
underlain by a compact to dense SAND and Gravel, and further underlain by dense
Till-like Soil composed by Glacial Deposit. Groundwater was measured at 4.48 m
depth by a standpipe installed by Klohn Crippen Berger.

The depth of FILL can be varied from location to location. A few of the auger holes
and test pits of previous investigation obtained FILL up to 3 m. It is believed that the
existing level topography of the Institution was made level by past site preparation.
Previous soft native organic soil was removed and replaced with SAND and Gravel
excavated in nearby area. The localized deep FILL area are likely backfill of culvert
and low lying drainage ditches in previous farmland before the construction of the
Institution.
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All the reviewed soil logs are listed in Appendix “C” - Soil Logs by other for ease of
reference.

After review all the soil logs and report conclusion by the above geotechnical report
references, it is our opinion that the proposed light weight gate structure will only
affected by the compact SAND and Gravel (either Fill or native material) at shallow
depth.

For simplicity of presentation in this report, the general soil profile in the area can be
simplified in the following table:

Depth Soil Remark
(m)
0-1 Silty Sand and Gravel FILL Compact
1-4 SAND and Gravel Compact to Dense
4-14 Glacial Soil Deposit composed of Dense to very dense
Dense Silty SAND, cobbles or stiff
Sandy SILT (Till-like Soil)

Groundwater is likely below 4 m depth and with local Perched water at FILL /Native
Soil interface.

Discussion with PWGSC site staff during a Site reconnaissance on November 20,
2018 indicate the previous constructions within the area encountered shallow presence
of SAND and Gravel.

6.0 GEOTECHNICAL FOUNDATION DESIGN

Due to presence of compact SAND and Gravel FILL and compact to dense native
SAND and Gravel at shallow depth, the Gate Footing have to found on either FILL and
Native material which will provide bearing resistance for Gate foundation.

The gate foundation can be conventional shallow stripped and pad footing found on
either SAND and Gravel FILL or native SAND and Gravel.

An allowable bearing capacity of 100 KPa for SLS design and ultimate bearing
capacity of 150 KPa for ULS design are recommended. The minimum depth of
footing should be at least 0.5 m. below surface for frost protection. In the case that soil
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subgrade modulus is used for design of the footing, a modulus subgrade reaction at
10,000 KN / m® can be used for the analysis.

Long term settlement of the footing will be in the order of 25 mm. Settlement will likely
completed during construction period. Differential settlement of the footings will be
minimal. In the case that the footing found on SAND and Gravel FILL, the material will
require re-compaction to 100% Standard Proctor Density at the gates location.

Groundwater will unlikely occur during construction. In the case that perched water is
encountered, temporary de-watering will be necessary for the site preparation work for
re-compaction and foundation construction by introduction of temporary de-watering
sump.

7.0 SEISMIC DESIGN

The Braun Report support a site Class C for seismic design which recommended both by
Stantec and Klohn Crippen Berger reports. The Golder & Associates recommend a Site
Class D in the drafted report.

Our opinion consider a Site Class D (for dense soil) which is more suitable for the gates
upgrade project due to varying soil strength of compact SAND and Gravel at shallow
depth.

Peak Ground Acceleration (PGA) and Spectrum acceleration for 2% probability of
exceedance in 50 years can be obtained from Resource Canada for a Class C site in
NBCC 2015 as follow:

Site Co-ordinate: Longitude 49.027° North, Longitude 122.304° West

Sa(0.2) | Sa(0.5) | Sa(1.0) | Sa(2.0) | Sa(5.0) | Sa(10.0) PGA
0.702¢ 0.569¢ | 0.349g | 0214g | 0.072g | 0.025g 0.308¢

A copy of the search result from Resource Canada is enclosed in Appendix "B" -
Seismic Design Criteria for ease of reference.

Due to presence of compact to dense SAND and Gravel vicinity depth below proposed
shallow gate footing, the Site Classification to be a Class D Site for dense soil in
accordance to Table 4.1.8.4 A of BC Building Code 2012. The following Fa and Fv
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values are interpolated from Table 4.1.84 B and 4.1.8.4 C respectively from Building
Code to apply for a Class D Site.

Sa (0.2) Sa (0.2) Sa (0.2)
0.5g 0.75g. 0.702 g.
Fa 1.2 1.1 1.12
Sa (1.0) Sa (1.0) Sa (1.0)
03¢g 04¢g 0.323 g.
Fv 1.2 1.1 1.15

Based on the linear interpretation, of the obtained Fa and Fv respectively are 1.12 and
1.15 for Class D site.

Seismic Bearing Capacity can be taken for a '/3 increase of ultimate bearing capacity (in
this case 200 KPa) with anticipation of short duration of Earthquake event.
Liquefaction of the site is unlikely due the presence of non liquefiable compact to dense
SAND and Gravel in vicinity depth of the proposed gate footings.

8.0 GEOTECHNICAL ENGINEERING FIELD REVIEW

JECTH Consultants Inc. will provide Field Review (Geotechnical Engineering)
according to the 2012 BC Building Code and Letter of Assurance (Schedule “B”) as
well as municipality requirements.

The following general field reviews (Require 48 hour notification) are required prior to
and during construction stage (see also Appendix “D” - Standard Geotechnical
Inspection Requirements).

The general contractor or PWGSC must inform JECTH Consultants Inc for site
inspection as required by Local Municipality for the followings:

Temporary Construction Drainage (if required)

Foundation Bearing Capacity (confirmation and Certification)
Compaction of Structural FILL.

Perimeter backfill (Material requirements, compaction and Drainage)
Other site inspections as specified in BC Building Code 2012
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e Unforeseen subsurface soil and groundwater conditions as encountered prior
to, during and after construction stage.

Other Geotechnical Engineering technical requirements and in-situ testing will be
performed by certified laboratory/testing company and will be reviewed by JECTH
Consultants Inc. during construction stage.

Specific Site Geotechnical Engineering issues must be addressed by JECTH
Consultants Inc. prior to and during construction stage.

9.0 FINAL FOUNDATION DESIGN REVIEW

JECTH Consultants Inc. should be given an opportunity to review the followings:

1. The detail and final Structural Engineering Drawing must be reviewed by
JECTH Consultants Inc. prior to Building Permit Application such that the
above comments and recommendations can be confirmed and modified.

2. Any other Electrical and Mechanical as well as Civil Engineering and
Landscape Architect Drawings, if likely affect the foundation design and
construction, must be reviewed and approved by JECTH Consultants Inc.

3. A consultant coordination meeting must be arranged prior to Building Permit
Application or prior to construction start such that all design team members can
confirm all design parameters for the project.

4. JECTH Consultants Inc. will review the exposed subsurface soil and
groundwater conditions prior to and during construction stage. It is possible
that the Geotechnical recommendations provided in this report be modified due
to unforeseen circumstances and change in subsurface soil as well as
groundwater condition.
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10.0 FIELD INSPECTIONS AND PRE-CONSTRUCTION MEETING

A pre-construction meeting must be organized between the site
superintendent/contractor representatives and JECTH Consultants Inc. at a minimum
of two weeks before any site construction activities such that appropriate field work
can be carried out.

JECTH Consultants Inc. must be notified (48 hours) of all fieldwork prior to any site
work in particular before site clearing, stripping and preparation. This will allow
JECTH Consultants Inc. to provide final comments for the project with respect to
Geotechnical Engineering.

11.0 CLOSURE

We tryst: "‘}n»sjr,réport meets your immediate requirements. If you have any questions
regardmg th repoﬁt please do not hesitate to contact the undersigned @ 604-299-6617.
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APPENDIX “A”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

GATES NO.15,16,17 & 18 PLAN AND DETAIL
(PACIFIC INSTITUTION)
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Gate No. 15 & 16 Plan and Detail (Pacific Institution)
Proposed Perimeter Fence and Gates Upgrades
Pacific Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting

Prepared by: SCALE
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Gate No. 17 Plan and Detail (Pacific Institution)
Proposed Perimeter Fence and Gates Upgrades
Pacific Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting
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Gate No. 18 Plan and Detail (Pacific Institution)
Proposed Perimeter Fence and Gates Upgrades
Pacific Institution, 33344 King Road, Abbotsford, BC
Client: CWMM Structural Engineers Consulting
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APPENDIX “B”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

SEISMIC DESIGN CRITERIA
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2015 National Building Code Seismic Hazard Calculation

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

November 09, 2018
Site: 49.019 N, 122.3027 W  User File Reference: Pacific Institution

Requested by: , Jecth Consultants

National Building Code ground motions: 2% probability of exceedance in 50 years (0.000404 per annum)
Sa(0.05) Sa(0.1) Sa(0.2) Sa(0.3) Sa(0.5) Sa(1.0) Sa(2.0) Sa(5.0) Sa(10.0) PGA (g) PGV (m/s)
0.374 0.565 0.706  0.689 0.598 0.350 0.214 0.072 0.025 0.310 0.447

Notes. Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s?). Peak ground velocity is given in m/s. Values are for "firm ground" (NBCC
2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are specified in
bold font. Three additional periods are provided - their use is discussed in the NBCC2015 Commentary.
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 directly calculated values.

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(0.05) 0.084 0.186 0.258
Sa(0.1) 0.129 0.284 0.391
Sa(0.2) 0.165 0.360 0.494
Sa(0.3) 0.163 0.356 0.486
Sa(0.5) 0.133 0.305 0.421
Sa(1.0) 0.069 0.169 0.241
Sa(2.0) 0.038 0.098 0.143
Sa(5.0) 0.0085 0.025 0.042
Sa(10.0) 0.0031 0.0090 0.015
PGA 0.070 0.157 0.216
PGV 0.081 0.208 0.302
References

National Building Code of Canada 2015 NRCC no. 56190; /J U
Appendix C: Table C-3, Seismic Design Data for Selected Locations in /,)

Canada 7 -
User’s Guide - NBC 2015, Structural Commentaries NRCC no. \\
XXXXXX (in preparation)

Commentary J: Design for Seismic Effects 2o'N & *
Geological Survey of Canada Open File 7893 Fifth Generation

Seismic Hazard Model for Canada: Grid values of mean hazard to be
used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca K
and www.nationalcodes.ca for more information
o ) ) 10 |20 30
Aussi disponible en francgais
122°wW

Ressources naturelles

I*I Natural Resources
Canada Canada

Canada
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APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C1 - SOIL LOGS FROM BRAUN GEOTECHNICAL 2015
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APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C2 - SOIL LOG FROM GOLDER & ASSOCIATES LTD. 2012
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PROJECT NG 104470284030
EOCATION: See Figure2,
430578. £ ~55082¢

Note: Northing snd
GPS Jot the fleld pct B

Epaiing | mw?x%m baen deteirnbied b

memfs:. Brown CLAYEY SILT;.
- trace:sand ang gravel: [FRL)

| SHEET 1 OF 1
DATOM: - Local

Pt&z METER; ™
STANDPIPE

THERMJSTOR
INSTALLATION

o to some gravel
possible cobblas.
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SHEET 1 OF 1
SDATUM: sl

PIFZOMETER.
STA?!%PIPE

“THERMISTOR.
INSTALLATION

1 Loossto compact, molst. grey SAND,\
:;ace silt and gravel:

Lompact tadanse; malst; orey ! SAND::
some gravel 1o aravelly, treice sit.

End of Atigerhiois.

l §ii/
‘No Groundwales: ]

| Sespage. Encomtemd i
T inOpen:Hole:! |
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Lovse to:comipact, mois), brown SILT:
some sand.and gravel: [possible FILL]

BEEL moist; drey SAND:and
L trate St

Compactiodense, molst giey SAND,
1racé to some graval trace silt.

%

4

R 63 Sk ORGP, 760mm:.

Soif. Cuttings: , ik

Fro Grondwat

',SHEET'"& ok —1

DATUM:  Loca)

PIEZOMETER;
ST. DPIPE:

M
‘NS%LLA%ON

Seepage:.
Encounteredin: -
Open Hola,

Stigen
<Fiier Sand:
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DESCRIPTION

e et S

% ke Fn:m. molst, brown CLAYEY SILT,
i traca fine'sand, gravel and. organicy 4
- {(wood/roots); [EILL] .
el b 3 ; 1 NoGroinwater 3
e E o Seenage Ehcountered ™
o ; ” i ’ I'J pen e
§ 5 ] ;

 Compact, moist, rey: SANDSnd
. GRAVEL, trac g !

Norrecovery: Possible Cobbles;

End ot Aligaiole::

i i EL S End of Dyniarie Cone , :‘
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PROJECT Now, 19:9447:026412030

b ioeation SesFigura2.
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50733
1o hlotat Nodhind mnf Ensting Covtdinates have. eried:
- mnm}fumm% :ly heseine v

RECORD OF AUGERHOLE: AHDCPT11.05 ~ Seior!
v RILLING DATE: November 2 ’ "DATUM: Locel:
RILLING CONTRACTOR&DM Dﬁ!hng Ltd.

" 2 o BENETRATIONTESTHAMMER 6 k; DROP 760mm
OFILE. T Dvnamic PENETRATIO “nvnmuuccouwcmm = :
SPLAROmE. RESISTANGE, BLOW. K, enis Pg&'ﬂg}r@'

THERMSTOR:
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Client: CWMM
Date: November 30, 2018
Our File No.: 218C555E

APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C3 - SOIL LOG FROM STANTEC CONSULTING 2011

218C555E Appendix-Pacific Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)

Suite 208-3823 Henning Drive, Burnaby, BC, V5C 6P3, Phone: 604-299-6617, Email: jecth@jecth.com
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SOIL DESCRIPTION

WELL DATA

TP 4 0

5

trace nlr compact to. deme

trace organics, elay and gmyel (Tosm!) f rm »
Reddxsh brown sandy SITJI‘ traceclay, firmto

ND and GRAVEL,

-some-gravel below

kO

70

bo

1 -some moist below

DRILLING MEH{OD_AB&CKQLHEEMMM

LB £3 Insilu ShearVane (kPa) H'Bounce Chamber Reading (kP'a)
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e R § . - "
‘5.‘_%:; smga ookt ]5()#‘:% ) .Zm‘k?a
D Y ES
o) WF ¥ 3\’* B »
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S& : ’

8 @ BPT Field Blows, blows/0.3m
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» ELEVATION: s A
DRILLING METHOD... Becker Hammer. ...
1 Botince Chamber Reading (kPa)
1SORPE © M00KPy
i 1
Limits

PROJECT No.

DATUM

100kPy

Srvmatarirasney
. Bk

i 5 G 4k

Motlstiire-Content & Atterberg
BPT. Field Blows; blows/0,3m

A Pogket Penetrorneter (kPa)
SOKP:

2007

16,

| El?lnsﬁu Shear Vans (kPa);

iewed by: BH/HK
Nov. 16,

Rey
Date:

| u3mmnN

s

% 2
vivaTiam o= LSB

dense
-

very
@ Drilt Gt

piezometer at

1

DRILLING CO.

it,

1

d, st

4
% Spandard Penetration

e

standpipe:
me
Slou

trace
mn

SOIL.: DESCRIPTION

y SILT,

dy GRAVEL, soi
§T < Shalby Tube: PT- Piston Tibg VT - Shear
ghed

GS'+Grab Suniple -SPT

, ._Bemonig&

i1l Type

Grey clayey S
| -groundwater level i

“IOGWAS T0S

i

1 Saniple Type
Plezometeit

13

me——
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DRILLING DATE .,

RS R s SR o SRty s SN R P



e ' PROJECT No.

PROJECT .20 Men Living Inmate g = UM - NORTHING ...S430178__
LOGATION 4 :Roead. OB i s | ; ' BA?TING wﬁnﬁﬁ___—m

 DRILLING DATE . Nov., 8, 21 . DRILING CO. Foundex Explo DRILLTNGMETHOD_.B_Qkaﬁ.mDEme

ES : D lﬁsiiu Shearvine (kPa) [l Bointe Chiamber Reading (kPa)

m[i;ﬂf‘a 150k

SOIL DESCRIPTION,

b
el Moistlire Content & Alterbérg Limits
®  BPT.Field Blows blows/0:3m

SOIL SYMBOL
DEPTH (f)

MOISTURE

CONTENT (% )

S s SIS SN R e e S i

&

£

£

SRR

Grey SAND, sorme oravel tince silt, loosa:

LT

SRR R e 8

i et e

<gravelly, compact:below

(0 i it it i 85

«dense below

WEER SRR

sgravelly, traceicobblegbelow

«gomie sandy silt tayers from 5.1 £6:5.8in

drey S énd \ZEL,‘ some silt, e;y dense.

le Type: GS -+ Grab Sample. SPT - Standard Penet
ST S elby Tube PT - PntbnTube VT”- Shear Virie Test

Piezometer
Backfill Type:
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ices i PROTECT No. m
NORTHING 5430178
EASTING
DR}LUN(,M};mODMB_.mHammL,,

1 £ InsituStiear Vane (kPa) ) Bounce Chamber Reading (kPa);
| A Pocket Penatyometer (kPa)

St J00KP. xsoffx}a» 20KP
o {2 Premm——

E 9 &
X ) L e £
E SOIL DESCRIPTION 25 W =

T - i e 4Qeh

0 10 E Lot uMoistireGonitent B Atterbierg Limits u

20 #  BPT FielkBlows, blows/0:3m ‘
, o & e
| Grey SAND and GRAVEL,; some silt, ygryfdéns; “
Gray sandy clayey SILT some graveL very suff to ;
hard. b
4 Grey glacial (sandy clayey SILT; Some graveﬁ:“ i
" _Bnd of Becker Dnlhng at 11 9m Hole sealed thh
: _)Bcntomte from 1:240 1.8m,3.0't0 4.3m and 104 to
| 116m.
I | Becker Penetration Test from 0.7 to 14.0m
o
St':‘mdzird'Pen:fraﬁon Tesk _ e
Tube VT - Shear Vane Test Fpiienenty: Brmk |
Piezomister P L , i
Buckfill Type: Drill Guttings B&md Date: Nov: 16,2011
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SOIL DESCRIPTION

MPLES EhnsituShaarVane {kPa)

D Remoulded Shigar Varie (kPa)

Grey fine to-medium SAND and GRAVEL, trade:
silt, compact to:dense

-.,,iullill;‘jv

‘ S.nupla’l‘ype, GS\ :’ranample §1?I P rest
it ‘PI“-» iston luba VZE*She:lr

DEPTH (ft)
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i g foany d

s

[ nsi Shear Vans.(kPa) I:l Remoulded Shear Vane (kPa)
A Pockel Penetrometer (kPa j X Disturbed Torvane (kPa)

SOIL. DESCRIPTION:

e W W |
B8t Moisture Gontont & Afterberg Limits
@ Standard Penetration Test; blows/0.3m

- DEPTH (f)

Bl s i
End of Test Pitat ‘2‘4111
No seepage encountered in test pit
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P:ezamster .
B.xckfill 'P)'pe.
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EL FVATION
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: rvana (kPa)

Moisture Content & Atteiberg Limits
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Client: CWMM
Date: November 30, 2018
Our File No.: 218C555E

APPENDIX “C”

PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION
33344 KING ROAD, ABBOTSFORD, BC

C4 - SoIL LOG FROM KLOHN CRIPPEN BERGER 2010

218C555E Appendix-Pacific Institution,33344 King Road, Abbotsford, BC (Nov. 30, 2018)
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CLAY ~ GRAVEL ORGANICS  Fit

SYMBOL VARIATIONS ~ EXAMPLES™

Qgtober 1, 2006

SANDand GRAVEL ~ GRAVEL, SAND; ORGANIC ORGANIC
clayey - silly: SILT or CLAY: SiLTor CLAY,
e low plasticity Iigh plasticity
IJ
. Cobbles 75-200 ‘ _ '
| Gravel: 19-75 O7Sin¢h " Binch.
2519 Newd 0,75 inch
25 No.10 “No.4 e
: OA 2 : No. 40 : No.m '; : ‘PAR‘UCLE SHAPE
b ) 3 ﬂmm ] lmgwwidm 53
A ¢ . .
DENSIT‘I OF GRANULAR SOSLS i CONSISTSNG’{ OF COHSSWE SOILS
- SPT Descri Ho :
Descriphon N © ‘ phen |
Very Loose -4 0.3 | | V"gf“ _
Loose 410+ 3-8 A B L
Compiact | . 10:30 8425 o eed F |
Dense 3080 2542 h Ve hff '
V Dens,e : >50 v >42 !
() Only selbcied Sxaniples of the possible varlations or combinations o! the basic symbols areiliusraed.
{8)  Example:SAND; sllty; traceof gravel = sand with 20%10 35% silt zmd up 10:10% gravel, by weight.
@) Approximaicstric coxwm!on .
4 Finesare clastified as silt orclay on tHe basls of Atterberg limits (refer to. Plasticity Chart),
(5) ‘Standard Penietration Test (S71) blow count (uncorrected), after Terzaghi and Peck, 1948,
18) Srandard Penelration Test llow cotiny, basedion above N value corrcted 10 60% hammer efficiency and 96 kPa (.01on/f)
effective overburden pressure, after Skempton, 1986,
{7) - Undralned shear siréngth canbeicstimated by, vane{gives ), pocket penetrometer (givessinconfined comprissive stretigth;
.. 1,25} orunconfined compression test (glves 2 54,
A8 kef' 1000 pbunds per square foot & 0.5l Gton/k") = approximalely 05 kg/em®,
19 Viery approximate correlation with Standard Penetration Test blowcounts, after Terzaghtand Tieck 1948,
i " _— s "
Klohn Crippen Berger Ltd. Forni =46 Page 10f2
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Oetatier 11 ;2066‘

PEASHIEITY INDEX (%)

~ Icetcoat(in(gs on soil particies

SRR B

Visible ice greater than 25 mm thick |-

Tcewith soll inclusions
Itewithoutsoilinclusions

Randorm of irfegularly orlentedice |
Strstified-or distinatly ortented ice. |

11t This plasticityclassificnion confofs 10 the Unified Soll Classification Systemn (USCS)aindithe ASTM D:2487 plastigity ehart,
except fortheaddition of an intermediateicategory for clay, where the liquid limitis between 30% and 50% (Cl). Utider ASTM
«and UUSCS; all elays withia Tiquid imit fegs than 50% aralassified as low plasticity {CL)Y. o ’ e
(1) W Liquid Limit e,
12) 'NP = Non Plastic (silts oinly).
13 Dimensionlassratio. ‘ ) ) ‘
14) “U* Line:marks typicalupper limit. A" Ling divides clays from silts and brganic soils. ) N
(15 Foksoil descriptiong; esiimate pergentageof ground iéa based on yolumic; after Natidnal Resoatich Coiinell of Canada, 1963

Gohn Crippen Berger L1d) Foro £-46: Page 20f2
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“Gotober 11, 2006

 SYMBOLS AND TERMS

F OR SC} wL TEST HOLE LOGS

TESTTYPESY!

DH  Diill Hote = tiprcal ﬂni!mg wetlodsinclude tricone, TP Teat it < piachine or hand dug.
, percussion, wash boving, machine With SPT o
thin-walled tubo semples pnd coring. : Eteetnc cone penctration test with pote pressure
moasurements;

BK - Becker kammerdrill hole s bothopen and closed: test

al Bheisivme Toction, D;mamtc cone penetration test;

Becker hamiricridrill Role - opencasing, sampled. Vane shear test.

A hole o br hiand auger, no. SPT or
Becker penotration test - elosed casing. . ! fw& ples taken. g

N st TESTS OR DOWNHOLE INSTRUMENTATION®

BM  Bendhimark P Permeability test

DMT :Dilatomoter tost ! Piezomeler

N Inclinometer BW. Shear wave velocity test

PMT.  Prossuremator test

LABORATORY AND/OR FIELD:TESTSH)

8. Undrainied shear stréngth, measured by @  Standard Perietration Test:(SPT) blow couint,
% e 1incdirectad (N)
Mol Vane . ,, :
B ; R?a ’ O W% - In siu moisturecontent
& Bietld Vanie (lemouatded) X W% Plasticlimit
B Lab Vane (peak) ~ i
8 5 P X W%  Liquid limit
% b yanefremoulded) '_-_1 Bccker penelrahon test blowcounts, closed casing
Um:onfined Compression

Becker penctral tion testblow. counts, Opencasitig

it -: » Pocket penetrometer wor V Wator level, measured on:date and from
pﬁezomctcr mdmated onlog

OTHER LABORATORY TESTS ™ o :
€D ‘Consplidated; dmfncdtriwai tost . GSD  Grain stae distribiation by sieve o Hydrometer)

Cup:  Consolidated; nndrained triakial test with Pore 'MDR  Moisture-density relationship (fs,.standard or
pressurémeasuremonts -~ nodified Proctorlesi)

CUCY Consolidated, uridrained triaxdal test with cyelic ORG Organic content

N Iuadmg OED Ocdommer mnsoiidauon test

fDU Ynconsolidated, undrairied triaxialtest RD  Relative density (also known s density index)

€ Unconfined (uiiaxial) compression tesi GS Spedificgravity

DS.  Divect shear tost K Dermeability

0SS Direct stmpleshear test UW:  Unit Weight

“r “Tost typeabbrovisiian s typlcally followed by a two-paitnumberindicating yearand chronologieal sequonceof test,

" Exampler CPI934 indmms the first tleciric cono penetration rostata particular site in 1993
O inin test oF downhole instrumentation abbreviations are typically shown in brackets following the appropriatetest typd:
™ designation. Example: DHI391(P2) indicates a plezonieter was installed in drill hole 92.1.
(3 These s‘ymbols are forlaboratory and/or field test results shown on the test hole lo
(4)  Vanegives S.Pocker penetrometer and unconfined corfiprossion tests give 2 5., 50 resultsare divided by 2 for plotting on log:
{5) Whers otherlaboratory test yesultyare available but not shown on the testhole Ing, the applicable abbreviation appears tnder
the heading “Otker Tests” onithe logs

Kishn Crippen BergerLtd T renn a7 Pagetioft
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hmcreasmgtgravel_ R depth;
L]

ovst blocky, mi

DYNAMIC CONE PEN RATION TEST

| '\SHEET 1OF 1.

HOLE NO., AH‘! 0-01




- ARG

..

e R R

S

R R R R T A

TEST HOLE LOG

’* ¥ ;|Waxl L. ml’y T \7 A A T—

| pEPTH(m)

- 10

1 sprBLOWS

PERO.15m

E SAMIPLE TYPE

| SAMPLE No.

waTARTED Nov2 2010 FINISHED Nova, 2010

e 'c v( u race gravei verysmf':o‘hm Tahtbrown o
Qrey,.moist, bioéky moderaté cementauon. no dilatancy.:

— CLAY (CL) frace sand and gravel, very St 1 ‘to Izam,gmy;;
?}?ﬁf;‘“ dry, blocky; moderate s:ementatm, adigancy.

@3.9mix Hard Drilling

[®SPTN *%FINESh
12 PPEN12 (psi)

nzsgs'mumam

DYNAMIC CONE PENETRATION TEST|
| RodoD: ’
f e he

' Shoe O.D;:

HammerWeight; . Hergthwp
1401b; et 30 inches
s A(bbwslﬁ;am)

Wk W% W%
RN

1 1) Drill hote was conducted using a truck-mounted

End of Hole atem

atgget drill operated by Downﬂte Dnltmg of Chilliwack;

2} Solid Stern Auger hole 1ermmated 4t 8:1m depth:
DCPT terminated at 3.9m depth.

OB DOES) 2D1K Y402 03 INVESTIGATION - B METRIG.EPI KO DRTAGHT 4000 . o o

Klohn Crippen Berger |Locatio

PRGJEOT NO P09625 AOS
PROJEGT Fraser Valley lnsmute Inmate Housmg

LOCAT!ON’ Abbo’tsford BC

CHEcKEb BY:

) SHEEJ_' 1 oF 1

HOLE NO:: AH1 0.02




e e e

RS

53503 St v S P

SPTBLOWS.
PER 0.15:11 )

A
B

|

 SAMPLETYPE |

SAMPLENo.

,vmmc couapsuerm:ou TEST ‘

TEST HOLE LOG

1OSPTN *% IVNF

& PPENZ (psl S

Wee W% Wik
x e o o i -,x

;ﬁmﬁs’jnumﬁgr”
loeTALS.

' “‘GBGANJC 5 1T (01_) Trace sand fasucny, e

TSAND(SP) e
"CLAY (CL) trace gravel e sand firm, dark fo lightbrown, |

LAY (Ol ace gravel and e verysﬂfftohard, Tght

S5 |

-

@55 Hard Driling

#).Delli hote: waa condu d
g%ger drill operafed by Downme Dnmng of G wack,

‘2) Solid Stein Auger hole terminated at 5.8 depth

SIL”[;(Q L trac gravei firm, ixghtbrownmg y
gi)ocky, ‘ecementaltoﬂ, nb dllaf

brown, mufs v hous totine ﬁbrws

§' poﬁi'ygr ed’ oose,
sub-rounded to sub“ahgular Drown; mioist, race
mot els.

rroist, blocky. moderate cementatmn, no d;!atanay

brownto gre

Y ist, blocky, moderale dementation; no i
dilatancy. (TiLL)

@5.2mt0 5.8 m: Poor recovery (~Sd%}

ustng atruck-mounted

DCPT terminated at 3.8m rkpth

KEBL BETS1 2010:11:062-03 INVESTIGATION - R2METRIC GRS KE.DATAGDT: 12140110

PROJ ECT NO P09625 AOG

PROJECT Fraser Valley lnstxtute lnmate Housmg ‘
»;LLOCQTION' Abbotsford, BC

LOGGED BY: VL CHECKED BY:
| SHEET 1 OF 1 HOLE NO.: AH10:03

e > SH i i — v




- DYNAMIC CONE PENETRATION TEST |
. TEST HOLE L ‘R 0.0 | shoe 0.0
' Han}grefWenght |- Height Drop:

30.inches.

“TNSTRUMENT
iQE\TA“;SW

'SAMPLE TYPE
| SAMPLENG. |

| SPT BLOWS
PERODASM

| DEPTH (m).

"SAND {SP) med o e ct:arse, trace 1o soms. graveldrace g
silt.compact. brown to grey, mois(

= e

@21 Poor Recovery (~30:50%), wet

T s R

4 TN “CLAY (CL) sandy to trace sand, race firis gravel, Tiace
e BEd A clay, very:stiff to hard, brown 1o grey, moist, blocky,
Qe ee 1 1] fargest cbserved size 50.mm. (TILL)

Endiof Hole at 6. sm

_ f) Drill hole was conducted using 4 truck-mounted s
o g&(t:ger drill operated by Downrite Driling of Chill wack, ‘ }

: 25 Splid Stem Auger hole termifiated’ ats 6 depth.
: DCPT terminated at 6.0m depth:
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33344 KING ROAD, ABBOTSFORD, BC

STANDARD FIELD INSPECTION REQUIREMENTS
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Geotechnical Engineering Field Review and Inspection Requirements
BC Building Code 2012

Based on the BC Building Code 2012, the following Design and field review must be
completed by JECTH Consultants Inc. (Geotechnical in Record, GIR) such that Letter of
Compliance (Schedule "C") required by local municipality for Occupancy Permit can be
issued.
7.0 Geotechnical - Temporary

7.1 Excavation

7.1.1 Foundation

Excavation depth more than 4 ft. must be certified by GIR as required by
WorkSafe BC O

7.1.2 Buildings and Structures

Buildings and Structures within the 1H:1V stress influence line from the
bottom of Excavation must be reviewed and approved by GIR O

7.1.3 Trench

Excavation for underground utilities for depth more than 4 ft. must be
reviewed and approved by GIR O

7.1.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site
perimeter must be identified both on drawing and physical on site prior to any
foundation excavation and slope excavation. O

7.2 Shoring
7.2.1 Vertical Shoring

Vertical Shoring must be design by GIR to ensure excavation perimeter is

stable during foundation excavation before placement of perimeter backfill.
O
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7.2.2 Temporary Shoring

Temporary Shoring such as sheetpile and shotcrete with tie back anchors or
other vertical features must be inspected by GIR O

7.2.3 Shoring Method

Shoring method such as sheetpile and shotcrete with tie-back anchors wall
must be carried out under the supervision of GIR O

7.2.4 Underground Utilities

All underground utilities (both on-site and off-site) within and along the site

perimeter must be identified both on drawing and physical on site prior to

any foundation excavation and shoring work. O
7.3 Underpinning

7.3.1 Pre-Excavation

Pre-excavation inspection and Review must be conducted by both Structural

and Geotechnical Engineers (both Geotechnical Engineers from the adjacent

structures and GIR) prior to underpinning excavation. O

7.3.2 Monitoring Survey

Survey monitoring points must be installed at the underpinning building(s)

and/any movement sensitive Structural Component before foundation

excavation. The survey monitoring system must be conducted prior to any

site activities and submit to GIR. O

7.3.3 Structural Inspection

Structural Inspection and photographs must be carried out prior to

foundation excavation for future records and reference by Structural

Engineer retained by either owner of adjacent property or subject property
owner. O
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7.4 Temporary Construction Dewatering
7.4.1 Perched groundwater and Surface Drainage

For perched groundwater and surface Drainage by precipitation, conventional
pump can be used to maintain the site in relatively dry condition. O

7.4.2 Well point

Well point and other measure of temporary dewatering will be required if
high groundwater level (actual ground water table) is encountered O
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8.0 Geotechnical - Permanent

8.1 Bearing Capacity of Foundation Subgrade Soil O
8.1.1 Foundation Subgrade Excavation
Review exposed foundation subgrade excavation and ensure that all remove
all unsuitable soil/material until suitable bearing subgrade is exposed O
8.1.2 Foundation Subgrade Protection
In the event that the exposed foundation subgrade soil is sensitive to
moisture, foundation subgrade might be protected by a layer granular soil
such as crushed gravel due to wet condition and construction traffic. A lean
concrete can be used instead of crushed gravel. O
8.1.3 Structural FILL
Review Structural Fill if over-excavated or raise of grade is required.
Compaction Density test must be conducted by Certified Laboratory and
submit to GIR. O

8.2 Geotechnical - Deep Foundation
8.2.1 Piling Inspection
Full time piling inspection such as timber and steel pile etc must be
conducted by GIR. All piling record for refusal must be available to review
such that the pile capacity can be certified. O

8.2.2 Sheetpile Installation

Sheetpile installation as temporary / permanent support must be installed
and inspected by Geotechnical Engineer O
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8.3 Engineering FILL
8.3.1 Structural FILL
Structural Fill (imported or non-native material) at and below the proposed
foundation elevation must be compacted to density as specified by GIR and
must be certified by qualified soil laboratory / testing company O

8.3.2 Underslab FILL

Underslab fill density must also be tested prior to placement of slab-on-grade
concrete to the specified density as required by GIR. O

8.4 Slope Stability and Seismic Load

8.4.1 Slope Stability

Evaluate the slope stability along the site and building perimeter for both
seismic and static design conditions according to APEBC Guidelines dated
November 2010. O
8.4.2 Subsurface Stability

Subsurface stability under seismic condition such as densification specified
by GIR and tieing of footing structurally must be accommodated by
Structural Engineer in Record O

8.4.3 Seismic Design Criteria

The acceleration velocity design must be based on Nation Resources of
Canada Seismic Hazard Criteria. O

8.5 Backfill
8.5.1 Backfill Material

Backfill material for foundation perimeter must be well drained granular soil,

such as crushed gravel with waterproof membrane for below grade structure
O
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8.5.2 Sensitive Structure

If sensitive structure is founded on the Backfill material such as Sand and
Gravel compaction density as specified by GIR of the backfill material must
be tested by certified testing company O

8.6 Permanent Dewatering
8.6.1 Foundation Drainage
For convention foundation drainage, perforated PVC pipe will be used to
collect any surface gravity drained to city’s storm system migrated and
natural groundwater to a sump then O
8.6.2 Storm System
If City's storm system is higher than the sump elevation, pumping system
must be installed with dual-pump and alarm system and may be with
backup generator when power is unavailable during adverse conditions.
Mechanical and Civil Engineer must be retained to design the system. [
8.6.3 Perforated Drainage
Underslab perforated drainage perforated PVC will be installed to improve
the foundation drainage if groundwater table is higher than the slab
elevation either seasonally or permanently O
8.6.4 Tanking
Tanking is also an option when the pumping system might not be capable to
drain all below groundwater or foundation drainage system is not installed.
Envelop Consultants must be retained for this option O

8.6.5 Retention Tank

Retention Tank with control valve may be required due to City's storm
system limitation. Civil Engineer must be retained. O
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8.7  Permanent Underpinning
8.7.1 Underpinning Loading

All underpinning loading must be reviewed and approved by Structural
Engineer and GIR. O

8.7.2 Separation and Drainage
Bond separation and drainage (above and below grade) at the interface of the

underpinning area must be reviewed to ensure no water migrate to the
underpinning structure. Envelop Consultant must be retained. O
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GEOTECHNICAL ENGINEERING REVIEW AND ASSESSMENT
PROPOSED PERIMETER FENCE AND GATES UPGRADES
PACIFIC INSTITUTION, 33344 KING RD, ABBOTSFORD, BC

1.0 INTRODUCTION
1.1 AUTHORIZATION

As authorized by CWMM Consulting Engineers Ltd. on October 22, 2018,
JECTH Consultants Inc. (JCI) has carried out a Geotechnical Engineering
Review and Assessment for the proposed Perimeter Fence and Gates Upgrade
project, Pacific Institution which is located at 33344 King Road, Abbotsford,
BC as shown in Figure PA 01 — Site Location Plan.

1.2  METHODOLOGY
The Geotechnical Engineering Assessment and Review includes:

e Reviewed of available Structural Plan for the Gates

e Obtained the Surficial Geological Map from Geological Canada.

e Reviewed available Geotechnical Report for Building Construction at the
Institution and nearby Area.

e (Conducted a site reconnaissance by our site staff at the subject site.

e Assessed the available subsurface soil conditions and profile based on
desktop review and our local experience within the close vicinity of the
subject site.

e Communicated with Institution staff and Structural Engineer.

e This report is prepared according to JECTH Consultants Inc. Proposal
P218 -551 dated October 10, 2018.

1.3 OBJECTIVE

This Geotechnical Engineering Report summarizes our findings and provides
Geotechnical Engineering Comments and Recommendations for the foundation
design and construction of the Gates and Fence upgrade for existing perimeter
security fences of the Institution Compound.

218C555E Geo. Report-Pacific Institution,33344 King Road, Abbotsford, BC(Nov.30,2018) Page 1 of 9
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14 DESIGN DRAWING

This report is prepared based on the Design Drawings prepared by CWMM
which received by our office on October 9, 2018. Any revision of the plan must
be informed to JECTH Consultants Inc.

3.0 SITE LOCATION AND CONDITION

The Pacific Institution is located at north of Huntington Road and about 1 City Block
to the west from the intersection between Hungtington Road and McCallum Road
intersection. The Pacific Institution is one of the three Institutions (Matsqui, Fraser
Valley and Pacific Institution) in the area.

The Institution is bounded by Fraser Institution to the North, an access Road (for all 3
Institutions at the area) to the west, Huntington Road to the south and Farmland to the
east.

The Institution can be accessed by an access road from the King Road. The Institution
compound is surrounded by a double steel security fence along perimeter. A parking
lot is located at the south of the Institution compound.

A site reconnaissance was taken by our site staff on November 20, 2018 around the
perimeter security fences. The reconnaissance at the proposed gates upgrade locations
and local nearby area indicate there is no apparent subsidence of ground, nor any
distress of asphalt surface along the surrounding access road.

Topography of the Site is generally level. There is no sign of water in ditches along the
access road during the day of Site Reconnaissance in fine weather.

4.0 PROPOSED GATES UPGRADE

Based on a Site Plan supplied by CWMM Consulting Engineers as shown in Figure MI
03, there will be 4 nos. of gates to be installed around the existing perimeter fences.
The gates are either new gates, or replace existing gates as an upgrade as listed in the
following:

218C555E Geo. Report-Pacific Institution,33344 King Road, Abbotsford, BC(Nov.30,2018) Page 2 of 9
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Gate No. Location Gate Usage
15 South Perimeter Maintenance Vehicle
16 South Fence Passenger
17 North Perimeter Emergency Vehicle
18 North Perimeter Emergency Vehicle

The structural details of the Gates are enclosed in Appendix “A” — Gates Upgrade for
Pacific Institution for ease of reference.

Gates for vehicle passage will have foundation design for transient vehicle load from
Trucks and Fire Trucks. JCI estimate an equivalent surcharge load of 15 KPa for
vehicle loading will be sufficient for the transient live load design.

5.0 SUBSURFACE SOIL CONDITIONS

Based on available Geological Map as shown in PA 02 — Geological Map, the Pacific
Institution is situated in Suma Drifts (Sa) deposit and should be underlain with SAND
and Gravel at shallow surface and further underlain by Glacial Deposit composed of
dense Till-like soil.

There are several geotechnical report available for review for building construction in
the nearby Fraser Valley Institution. A lists of the report are in the followings:

1. Geotechnical Report by Braun Geotechnical at the Fraser Valley Institution
dated September 15, 2015 for a warehouse upgrade project east to the
Institution.

2. Draft Geotechnical Report by Golder & Associate Ltd dated January 20, 2012
for building construction at Fraser Valley Institution. Location of investigation
was at the parking Area to the south the Matsqui Security Building.

3. Geotechnical Report by Stantec Consulting dated December 1, 2011 for
Building investigation in Fraser Valley Institution.

4. Geotechnical Report by Klohn Crippen Berger dated November 2 and 29, 2010
for 3 nos. of Buildings in Fraser Valley Institution.

The year 2015 Braun Report utilized test pitting for geotechnical investigation. All
other reports using auger holes and DCPT for investigation to the depth of 4 m to 5 m
218C555E Geo. Report-Pacific Institution,33344 King Road, Abbotsford, BC(Nov.30,2018) Page 3 of 9
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below existing grade. All auger holes encountered refusal at depth between 4 m to 5 m,
probably due to presence of cobbles.

In order to reach deeper soil stratum that cannot obtain in auger , Stantec and Klohn
Crippen Berger used Becker Hammer equipment to reach 14 m depth. The main
purpose to reach a deeper soil stratum by a stronger equipment than auger in order to
establish Site Class for seismic building design.

In general, the site and nearby area have minor FILL at about 1 m at the surface and
underlain by a compact to dense SAND and Gravel, and further underlain by dense
Till-like Soil composed by Glacial Deposit. Groundwater was measured at 4.48 m
depth by a standpipe installed by Klohn Crippen Berger.

The depth of FILL can be varied from location to location. A few of the auger holes
and test pits of previous investigation obtained FILL up to 3 m. It is believed that the
existing level topography of the Institution was made level by past site preparation.
Previous soft native organic soil was removed and replaced with SAND and Gravel
excavated in nearby area. The localized deep FILL area are likely backfill of culvert
and low lying drainage ditches in previous farmland before the construction of the
Institution.

All the reviewed soil logs are listed in Appendix 'C' - Soil Logs by other for ease of
reference.

After review all the soil logs and report conclusion by the above geotechnical report
references, it is our opinion that the proposed light weight gate structure will only
affected by the compact SAND and Gravel (either Fill or native material) at shallow
depth.

For simplicity of presentation in this report, the general soil profile in the area can be
simplified in the following table:

Depth Soil Remark
(m)
0-1 Silty Sand and Gravel FILL Compact
1-4 SAND and Gravel Compact to Dense
4-14 Glacial Soil Deposit composed of Dense to very dense
Dense Silty SAND, cobbles or stiff
Sandy SILT (Till-like Soil)

218C555E Geo. Report-Pacific Institution,33344 King Road, Abbotsford, BC(Nov.30,2018) Page 4 of 9
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Groundwater is likely below 4 m depth and with local Perched water at FILL /Native
Soil interface.

Discussion with PWGSC site staff during a Site reconnaissance on November 20,

2018 indicate the previous constructions within the area encountered shallow presence
of SAND and Gravel.

6.0 GEOTECHNICAL FOUNDATION DESIGN

Due to presence of compact SAND and Gravel FILL and compact to dense native
SAND and Gravel at shallow depth, the Gate Footing have to found on either FILL and
Native material which will provide bearing resistance for Gate foundation.

The gate foundation can be conventional shallow stripped and pad footing found on
either SAND and Gravel FILL or native SAND and Gravel.

An allowable bearing capacity of 100 KPa for SLS design and ultimate bearing
capacity of 150 KPa for ULS design are recommended. The minimum depth of
footing should be at least 0.5 m below surface for frost protection. In the case that soil
subgrade modulus is used for design of the footing, a modulus subgrade reaction at
10,000 KN / m® can be used for the analysis.

Long term settlement of the footing will be in the order of 25 mm. Settlement will likely
completed during construction period. Differential settlement of the footings will be
minimal. In the case that the footing found on SAND and Gravel FILL, the material will
require re-compaction to 100% Standard Proctor Density at the gates location.

Groundwater will unlikely occur during construction. In the case that perched water is
encountered, temporary de-watering will be necessary for the site preparation work for
re-compaction and foundation construction by introduction of temporary de-watering
sump.
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7.0 SEISMIC DESIGN

The Braun Report support a site Class C for seismic design which recommended both by
Stantec and Klohn Crippen Berger reports. The Golder & Associates recommend a Site
Class D in the drafted report.

Our opinion consider a Site Class D (for dense soil) which is more suitable for the gates
upgrade project due to varying soil strength of compact SAND and Gravel at shallow
depth.

Peak Ground Acceleration (PGA) and Spectrum acceleration for 2% probability of
exceedance in 50 years can be obtained from Resource Canada for a Class C site in
NBCC 2015 as follow:

Site Co-ordinate: Longitude 49.019° North, Longitude 122.303° West

PGA
0.310g

Sa(0.2)
0.706g

Sa(0.5)
0.598¢

Sa(1.0)
0.350g

Sa(2.0)
0.214g

Sa(5.0)
0.072¢

Sa(10.0)
0.025g

Due to presence of compact to dense SAND and Gravel vicinity depth below proposed
shallow gate footing, the Site Classification to be a Class D Site for dense soil in
accordance to Table 4.1.8.4 A of BC Building Code 2012. The following Fa and Fv
values are interpolated from Table 4.1.84 B and 4.1.8.4 C respectively from Building
Code to apply for a Class D Site.

Sa (0.2) Sa (0.2) Sa (0.2)
0.5g 0.75g. 0.706 g.
Fa 1.2 1.1 1.12
Sa (1.0) Sa (1.0) Sa (1.0)
03¢g 04¢g 0.350 g.
Fv 1.2 1.1 1.15

Based on the linear interpretation, of the obtained Fa and Fv respectively are 1.12 and
1.15 for Class D site.
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Seismic Bearing Capacity can be taken for a '/3 increase of ultimate bearing capacity (in
this case 200 KPa) with anticipation of short duration of Earthquake event.
Liquefaction of the site is unlikely due the presence of non liquefiable compact to dense
SAND and Gravel in vicinity depth of the proposed gate footings.

8.0 GEOTECHNICAL ENGINEERING FIELD REVIEW

JECTH Consultants Inc. will provide Field Review (Geotechnical Engineering)
according to the 2012 BC Building Code and Letter of Assurance (Schedule “B”) as
well as municipality requirements.

The following general field reviews (Require 48 hour notification) are required prior to
and during construction stage (see also Appendix “D” - Standard Geotechnical
Inspection Requirements).

The general contractor or PWGSC must inform JECTH Consultants Inc for site
inspection as required by Local Municipality for the followings:

Temporary Construction Drainage (if required)

Foundation Bearing Capacity (confirmation and Certification)

Compaction of Structural FILL.

Perimeter backfill (Material requirements, compaction and Drainage)

Other site inspections as specified in BC Building Code 2012

Unforeseen subsurface soil and groundwater conditions as encountered prior
to, during and after construction stage.

Other Geotechnical Engineering technical requirements and in-situ testing will be
performed by certified laboratory/testing company and will be reviewed by JECTH
Consultants Inc. during construction stage.

Specific Site Geotechnical Engineering issues must be addressed by JECTH
Consultants Inc. prior to and during construction stage.
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9.0 FINAL FOUNDATION DESIGN REVIEW

JECTH Consultants Inc. should be given an opportunity to review the followings:

1. The detail and final Structural Engineering Drawing must be reviewed by
JECTH Consultants Inc. prior to Building Permit Application such that the
above comments and recommendations can be confirmed and modified.

2. Any other Electrical and Mechanical as well as Civil Engineering and
Landscape Architect Drawings, if likely affect the foundation design and
construction, must be reviewed and approved by JECTH Consultants Inc.

3. A consultant coordination meeting must be arranged prior to Building Permit
Application or prior to construction start such that all design team members can
confirm all design parameters for the project.

4. JECTH Consultants Inc. will review the exposed subsurface soil and
groundwater conditions prior to and during construction stage. It is possible
that the Geotechnical recommendations provided in this report be modified due
to unforeseen circumstances and change in subsurface soil as well as
groundwater condition.

10.0 FIELD INSPECTIONS AND PRE-CONSTRUCTION MEETING

A pre-construction meeting must be organized Dbetween the = site
superintendent/contractor representatives and JECTH Consultants Inc. at a minimum
of two weeks before any site construction activities such that appropriate field work
can be carried out.

JECTH Consultants Inc. must be notified (48 hours) of all fieldwork prior to any site
work in particular before site clearing, stripping and preparation. This will allow
JECTH Consultants Inc. to provide final comments for the project with respect to
Geotechnical Engineering.
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11.0 CLOSURE

We trust this report meets your immediate requirements. If you have any questions
regard_ipg_;chis report, please do not hesitate to contact the undersigned @ 604-299-6617.

I

Attac List of Figures
Figure PA 01 — Site Location Plan
Figure PA 02 — Geological Map
Figure PA 03 — Site Plan

List of Appendixes

Appendix “A” — Gates No. 15, 16, 17 and 18 Plan and Detail (Pacific Institution)
Appendix “B” — Seismic Design Criteria
Appendix “C” — Cl1 - Soil Log from Braun Geotechnical. 2015
C2- Soil Log from Golder & Associates Ltd. 2012
C3 - Soil Log from Stantec Consulting. 2011
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Appendix “D” — Standard Field Inspection Requirements
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APPENDIX G

CREMONE BOLT SHOP DRAWINGS

Latchbolt Extension Assembly Drawing.
Active Cremone Bolt 3800 HM Series.
3800 HM Series exploded view.
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APPENDIX H

TYMETAL TCRB-4 MANUAL CRASH RATED BEAM

Index of Crash Beam locations.
Three photos.
Three product drawings.



PWGSC / CSC
R.071529.001 - Various Institutions:
Perimeter Fence Upgrades

Tymetal Corp Crash Beams

Locations;

33344 King Rd, Abbotsford

Matsqui Institution 1 Crash Beam

Pacific Institution 1 Crash Beam

8751 Stave Lake Street, Mission

Mission Institution 1 Crash Beam

4732 Cemetary Rd, Agassiz

Kent Institution 1 Crash Beam

Mountain Institution 1 Crash Beam



ONE ARM PER CRASH BEAM




TWO OF THESE FOOTING BASE
SUPPORT FRAMES PER CASH BEAM




ONE SET OF THESE CRASH
BEAM POSTS PER CRASH BEAM



6'-0"
TYP.
¢
CLEAR OPENING +8"
~ 30" — CLEAR OPENING - 5'4"
. pvor
STANCHION

RECEIVER
STANCHION ™\ T

—

9'.0"

"\ PLAN VIEW

TERBHT 1 Scale: None

SHOCK ABSORPER
\\ COUNTERBALANCE WEIGHTS
_

HANDLE (BOTH SIDES)
r AXLE

CLEAR OPENING + &' 5 5/8"
| 18'-6" CLEAR OPENING

/| K-4 RATED CRASH BEAM

LOCKING PIN —"] N4

<<

LOCKING PIN
(PETAL #3/

1'-6 5/8"

' (SEE NOTE 3)

REQUIRED
L

mw
< 34" /! RED & WHITE

I
!
I
wv -

REFLECTIVE SAFETY TAPE

FINISHED

REFLECTIVE TRAFFIC/ VEHICLLAR
TAPE. REFER TO NOTE |.

2000 P3| REINFORCED
CONCRETE FOOTER

RECEIVER

APPROVED

TCRBA-MOO7-0-2)

LATCHING FOOT PEDAL
(PDETAL #2/
TCRBA-MOO7-G-2)

2\ ELEVATION

TCRBANOT4 Scale: None

NOTES:

{ROAD GRADE

24"
MIN

~

1. CRASH BEAM IS POWDER COATED WHITE WITH SHOP APPLIED REFLECTIVE TRAFFIC/VEHICULAR TAPE, RED

AND WHITE, ALTERNATING, WEATHERPROOF. TAPE WILL BE FHWA - MUTCD COMPLIANT. BY TYMETAL, BOTH

INBOUND AND OUTBOUND SIDES.
2. STANCHIONS ARE COATED WITH ZINC ENRICHED PRIMER AND PAINTED BLACK.
3. CLEAR OPENING IS DEFINED BETWEEN STANCHIONS (8" TUBE TO 8" TUBE)

4. WEIGHT PLATE LAYOUT VARIES WITH CLEAR OPENING. EXTENSIONS MAY BE REQUIRED ON

LARGER OPENINGS.

3\ VIEW A-A

TCBANTG! Scale: None

APPROVAL (To be completed by customer):

Name (PRINT):

Signature:

Date:
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EXECUTIVE SUMMARY

DST Consulting Engineers Inc. (DST), a Division of Englobe, was retained by Public Services and
Procurement Canada (PSPC) on behalf of Correctional Service Canada (CSC), to conduct a pre-
renovation hazardous building materials assessment in preparation of modifications to select
perimeter fences and gates at Kent and Mountain Institutions in Agassiz, BC, Mission Medium
Institution in Mission, BC, and Matsqui and Pacific Institutions in Abbotsford, BC, herein referred
to as the Subject Site(s).

The purpose of the assessment was to identify hazardous materials, limited to include asbestos-
containing materials (ACMs), lead containing paints (LCPs) and/or lead-containing building
materials, and silica in preparation for select fence and gate modifications as follows:

e Kent Institution: Gates 1, 2,4 & 7.

¢ Mountain Institution: Gates 8, 9, & 10.

e Mission Medium Institution: Gates 12, 13, & 14.
e Pacific Institution: Gates 17 & 18.

¢ Matsqui Institution: Gates 20, 23, & 24.

All work was performed in accordance with the requirements of the Canada Labour Code, Part Il
Canada Occupational Health and Safety Regulations (COHSR) and the British Columbia
Occupational Health and Safety Regulation (BC Reg. 296/97), as amended to the date of this
report.

Based on DST’s visual assessment and on the analyses of collected samples, hazardous building
materials were identified at the Subject Site(s). A summary of findings and recommendations is
presented below. It should be noted that this summary is subject to the same restrictions and
limitations as presented in Section 5.0 (Assessment Limitations) and Section 8.0 (Closure) of this
report. The information provided is to be read in conjunction with the remainder of this report.

DST Consulting Engineers Inc., a Division of Englobe
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Executive Summary Tables 1 to 5: Summary of Findings

Table 1 Kent Institution - Gates 1, 2,4 & 7
Hazardous Building Material Description
Asbestos-Containing Materials (ACMs) No ACMs were identified at the Subject Site.

Coatings and/or paints containing > 600 ppm

Lead were identified at the Subject Site.
Sources of silica were identified in the concrete
Silica bollard and fence post foundations at the
Subject Site.
Table 2 Mountain Institution - Gates 8, 9, & 10
Hazardous Building Material Description
Asbestos-Containing Materials (ACMs) No ACMs were identified at the Subject Site.
. . s
Lead Coatings and/or paints containing > 600 ppm

were identified at the Subject Site.

Sources of silica were identified in the concrete
Silica bollard, driveway below the swing gate, and
fence post foundations at the Subject Site.

Table 3 Mission Medium Institution - Gates 12, 13, & 14
Hazardous Building Material Description
Asbestos-Containing Materials (ACMs) No ACMs were identified at the Subject Site.

DST Consulting Engineers Inc., a Division of Englobe
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Hazardous Building Material Description
Lead Coatings and/or paints containing > 600 ppm
were identified at the Subject Site.
Sources of silica were identified in the concrete
Silica driveway leading to the gate structure and
fence post foundations at the Subject Site.
Table 4 Pacific Institution - Gates 17 & 18

Hazardous Building Material

Description

Asbestos-Containing Materials (ACMs)

No ACMs were identified at the Subject Site.

No LCPs containing coatings > 600 ppm were

Lead identified at the Subject Site.
Sources of silica were identified in the concrete
Silica driveway at the gate and fence post
foundations at the Subject Site.
Table 5 Matsqui Institution - Gates 20, 23, & 24

Hazardous Building Material

Description

Asbestos-Containing Materials (ACMs)

No ACMs were identified at the Subject Site.

No LCPs containing coatings > 600 ppm were

Lead
ea identified at the Subject Site.
Sources of silica were identified in the concrete
Silica driveway at the gate and fence post

foundations at the Subject Site.

DST Consulting Engineers Inc., a Division of Englobe
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General findings, and general recommendations are provided in Section 6.0 and Section 7.0 of
this report, respectively. Detailed findings and recommendations pertaining to the identified
hazardous materials identified at each of the Subject Sites are provided in Appendix 1 to 5 of this
report, as follows:

o Appendix 1 - Kent Institution: Gates 1, 2,4 & 7.

o Appendix 2 - Mountain Institution: Gates 8, 9, & 10.

e Appendix 3 - Mission Medium Institution: Gates 12, 13, & 14.
¢ Appendix 4 - Pacific Institution: Gates 17 & 18.

e Appendix 5 - Matsqui Institution: Gates 20, 23, & 24.

DST Consulting Engineers Inc., a Division of Englobe
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Abbreviations
ACGIH — American Conference of Governmental Industrial Hygienists
ACM — Asbestos-containing material
AIHA - American Industrial Hygiene Association
BC - British Columbia
COHSR - Canada Occupational Health and Safety Regulations
CSC - Correctional Service Canada
EMSL — EMSL Canada Inc.
EPA — Environmental Protection Agency
HUD - Housing and Urban Development
LCP - lead-containing paint
mg/Kg — Milligram per Kilogram
NVLAP — National Voluntary Laboratory Accreditation Program
OEL — Occupational Exposure Limit
PPM — Parts Per Million
PLM — Polarized light microscopy
PSPC — Public Services and Procurement Canada

SWP — Safe Work Practice
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1.0 INTRODUCTION

DST Consulting Engineers Inc. (DST), a Division of Englobe, was retained by Public Services and
Procurement Canada (PSPC) on behalf of Correctional Service Canada (CSC), to conduct a pre-
renovation hazardous building materials assessment in preparation of modifications to select
perimeter fences and gates at Kent and Mountain Institutions in Agassiz, BC, Mission Medium
Institution in Mission, BC, and Matsqui and Pacific Institutions in Abbotsford, BC, herein referred
to as the Subject Site(s).

The purpose of the assessment was to identify hazardous materials, limited to include asbestos-
containing materials (ACMs), lead containing paints (LCPs) and/or lead-containing building
materials, and silica in preparation for select fence and gate modifications as follows:

e Kent Institution: Gates 1, 2,4 & 7.

¢ Mountain Institution: Gates 8, 9, & 10.

e Mission Medium Institution: Gates 12, 13, & 14.
e Pacific Institution: Gates 17 & 18.

e Matsqui Institution: Gates 20, 23, & 24.

All work was performed in accordance with the requirements of the Canada Labour Code, Part Il
Canada Occupational Health and Safety Regulations (COHSR) and the British Columbia
Occupational Health and Safety Regulation (BC Reg. 296/97), as amended to the date of this
report.

The site work was conducted by Aaron Enquist, PAg, EPt, on September 21, 22, and 23, 2020.

2.0 BACKGROUND

DST understands that the fencing at the respective correctional institutions were constructed
during a time when hazardous building materials were commonly or potentially used in
construction. As such, and in accordance with the COHSR and Part 20, Section 20.112,
Hazardous Materials of BC Reg. 296/97, as amended pertaining to the identification of hazardous
building materials prior to renovation, PSPC commissioned this assessment.

21 Previous Report(s)

No previous reports were available for this project.

DST Consulting Engineers Inc., a Division of Englobe
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3.0 SCOPE OF WORK AND METHODOLOGY

This report has been prepared in preparation for upcoming fence modifications. The survey was
destructive in nature. The subject fencing materials at each of the Subject Site(s) were examined
to determine the presence of suspect ACMs, lead (including LCPs), and silica.

Representative samples of suspect ACMs and suspect LCPs were collected and were sent to a
qualified laboratory for asbestos and lead content analysis.

Sources of silica were identified through visual inspection.

Site work was conducted in general compliance with the requirements of the COHSR, BC
Occupational Health and Safety Regulation 296/97, and DST’s Safe Work Practices (SWPs).

31 Asbestos-Specific Analysis and Sampling Methodologies

The presence of asbestos in federal workplaces and pertaining to federally regulated workers is
governed by the COHSR. According to the COHSR, ACM means:

o Any article that is manufactured and contains 1% or more asbestos (by weight) at the time
of manufacture, or any material that contains 1% or more asbestos when tested in
accordance with accepted methods.

The presence of asbestos in the workplace in British Columbia pertaining to provincially regulated
workers is governed by BC Reg. 296/97. According to the current version of BC Reg. 296/97,
ACM means:

e Any material containing at least 0.5% asbestos, or vermiculite insulation with any
asbestos.

As both federally regulated workers and provincially regulated workers (e.g., contractors) are
expected to carry out work activities within the Subject Site(s), and as the provincial regulations
have a more stringent definition of ACM, and generally include the requirements noted in the
COHSR, this assessment was conducted to meet the requirements of BC Reg. 296/97.

Where observed, samples were collected from each “homogenous application” of suspected
ACMs (materials suspected to contain asbestos that are uniform in material type, colour, texture
application and estimated installation date) that are anticipated to be impacted through the fence
modifications.

DST Consulting Engineers Inc., a Division of Englobe



Pre-Renovation HazMat Survey October 23, 2020
CSC Perimeter Fence & Gate Upgrades DST Project Number: 2003897
Agassiz, Mission, and Abbotsford, BC Page 11

Samples were submitted to EMSL Canada Inc. (EMSL) in Vancouver, BC for analysis of asbestos
content using polarized light microscopy (PLM) with dispersion staining, in accordance with the
United States Environmental Protection Agency (EPA) 600/R-93/116 analytical method “Asbestos
(bulk) by PLM.” EMSL’s analytical laboratory is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP).

The number of samples collected for each homogenous application of a suspected ACM was
based on the recommendations provided in the BC Asbestos Guide, along with the assessor’s
experience and understanding of the consistency of the observed building material applications.

When asbestos is detected in concentrations greater than half of one percent in one of the
samples within a set that was collected to represent a “homogenous application” of a particular
material (or detected in any concentration, in a set of samples collected for applications of
vermiculite), the entire sample set, and the entire application of that material is then considered
to be an ACM.

In addition to the above, a “positive stop” option was used during the laboratory analysis of the
building material samples submitted for asbestos analysis. The “positive stop” option is utilized
by the laboratory when asbestos is detected at a concentration of greater than half of one percent
in one of the samples within a set that was collected to represent a “homogenous application” of
that material (or in any concentration, for vermiculite). At this point, further analysis of subsequent
samples within the set is deemed to be unnecessary (as the entire set will be considered an
ACM, per above), and the remainder of the samples within the set are not analyzed.

4.0 RISK ASSESSMENT METHODOLOGY

4.1 Evaluation of Condition and Accessibility of Identified Asbestos-Containing
Material

Through the asbestos exposure risk assessment, DST evaluated the condition and accessibility
of ACM based on the PSPC Asbestos Management Standard, effective June 5, 2017. A summary
of the applicable criteria is provided in the following subsections.

4.1.2 Condition

In evaluating the condition of friable ACMs other than mechanical insulation (e.g., spray-applied
as fireproofing, thermal insulation, or texture, decorative or acoustic finishes), the following criteria

apply:

GOOD
Surface of material shows no significant signs of damage, deterioration, or delamination. Up to
one percent visible damage to surface is allowed within range of GOOD. Evaluation of sprayed

DST Consulting Engineers Inc., a Division of Englobe



Pre-Renovation HazMat Survey October 23, 2020
CSC Perimeter Fence & Gate Upgrades DST Project Number: 2003897
Agassiz, Mission, and Abbotsford, BC Page 12

fireproofing requires the assessor to be familiar with the irregular surface texture typical of sprayed
asbestos products. GOOD condition includes un-encapsulated or unpainted fireproofing or
texture finishes, where no delamination or damage is observed, and encapsulated fireproofing or
texture finishes where the encapsulation has been applied after the damage or fallout occurred.

FAIR
FAIR condition is not utilized or considered as a valid criterion in the evaluation of sprayed
fireproofing, sprayed insulation, or texture coat finishes.

POOR

Sprayed materials show signs of damage, delamination, or deterioration. More than 1% damage
to surface of hazardous building material spray. In observation areas, where damage exists in
isolated locations, both GOOD and POOR condition may be reported. The extent or percentage
of each condition will be recorded on the assessor’s reassessment form.

The evaluation of ACM spray applied as fireproofing, non-mechanical thermal insulation, or
texture, decorative or acoustic finishes that are present above ceilings, may be limited by the
number of observations made, and by building components such as ducts or full height walls that
obstruct the above ceiling observations. BC Reg. 296/97 requires Moderate Risk operations for
the removal of all or part of a false ceiling to obtain access to a work area, if asbestos-containing
material is likely to be lying on the surface of the false ceiling.

Mechanical Insulation
In evaluating the condition of ACM mechanical insulation (on boilers, breeching, ductwork, piping,
tanks, equipment etc.) the following criteria are used:

GOOD

Insulation is completely covered in jacketing and exhibits no evidence of damage or deterioration.
No insulation is exposed. Includes conditions where the jacketing has minor surface damage (i.e.,
scuffs or stains), but the jacketing is not penetrated.

FAIR

Minor penetration damage to jacketed insulation (cuts, tears, nicks, deterioration or delamination)
or undamaged insulation that has never been jacketed. Insulation is exposed but not showing
surface disintegration. The extent of missing insulation ranges should be minor to none.

POOR

Original insulation jacket is missing, damaged, deteriorated or delaminated. Insulation is exposed
and significant areas have been dislodged. Damage cannot be readily repaired.

The evaluation of ACM mechanical insulation may be limited by the number of observations made
and building components such as ducts or full height walls that obstruct observations. In these
circumstances, it is not possible to observe each foot of mechanical insulation from all angles.

DST Consulting Engineers Inc., a Division of Englobe
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Non-Friable Materials

Non-friable ACMs generally have little potential to release airborne fibres, even when damaged
by mechanical breakage. However, some non-friable materials, i.e., exterior asbestos cement
products, may have deteriorated so that the binder no longer effectively contains the asbestos
fibres. In such cases of significantly deteriorated non-friable material, the material will be treated
as a friable product.

4.1.3 Accessibility

The accessibility of building materials known or suspected of being hazardous was rated
according to the following criteria:

Access (A)

Areas of the building within reach of all building users. Includes areas such as gymnasiums,
workshops, and storage areas where activities of the building users may result in disturbance of
hazardous building material not normally within reach from floor level.

Access (B)

Frequently entered maintenance areas within reach of maintenance staff, without the need for a
ladder. Includes: frequently entered pipe chases, tunnels and service areas or areas within reach
from a fixed ladder or catwalk, i.e., tops of equipment, mezzanines.

Access (C) Exposed

Areas of the building above 8 ft. where use of a ladder is required to reach the hazardous building
material. Only refers to hazardous building material materials that are exposed to view, from the
floor or ladder, without removing or opening other building components such as ceiling tiles, or
service access doors or hatches. Does not include infrequently accessed service areas of the
building.

Access (C) Concealed

Areas of the building which require the removal of a building component, including lay-in ceilings
and access panels into solid ceiling systems. Includes rarely entered crawl spaces, attic spaces,
etc. Observations are limited to the extent visible from the access points.

Access (D)

Areas of the building behind inaccessible solid ceiling systems, walls, or mechanical equipment,
etc. where renovation of the ceiling, wall or equipment, etc., is required to reach the hazardous
building material. Evaluation of the condition and extent of hazardous building material is limited
or impossible, depending on the assessor's ability to visually examine the materials in Access D.

Given the exposure hazards associated with asbestos, additional categories for ACM debris are
provided below.

DST Consulting Engineers Inc., a Division of Englobe
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Debris from Friable ACM

The presence of fallen friable ACM is noted separately from the friable ACM source (sprayed
fireproofing, thermal insulation, texture, decorative or acoustic finishes or mechanical insulation)
and is referred to as debris.

Debris from Damaged Non-Friable ACM
The presence of debris from damaged non-friable ACM, is reported separately from the non-
friable ACM source. Only fallen non-friable ACM that has become friable, is reported as debris.

ACM Debris Above Ceilings

The identification of the exact location or presence of debris on the top of ceiling tiles is limited by
the number of observations made and the presence of building components such as ducts or full
height walls that obstruct observations. Workers are advised to be watchful for the presence of
debris prior to accessing, or working in proximity to, mechanical insulation or above ceiling areas
of buildings with hazardous building material, regardless of the reported presence or absence of
debris Industry standard typically require Moderate Risk Asbestos Abatement operations for the
removal of all or part of a false ceiling to obtain access to a work area, if asbestos-containing
material is likely to be lying on the surface of the false ceiling.

4.2 Evaluation of Condition and Accessibility of Identified Lead

For general lead-containing materials (e.g. solder used on copper domestic pipes; electrical
equipment/wiring; batteries [e.g., emergency exit signage batteries]; lead sheeting [e.g., x-ray
rooms]; vent and pipe flashings), condition evaluation is based on function. If function is
compromised, the material would be considered in “poor” condition and would likely require
replacement. Given that the exposure hazards with such replacements are typically low and/or
simplistic to control, evaluation pertaining to such material is not conducted or discussed herein.

4.2.1 Lead-Containing Paint

The criteria for condition evaluation pertaining to LCPs described herein are generally based on
the United States Housing and Urbana Development (HUD) 2012 Guidelines for the Evaluation
and Control of Lead-Based Paint Hazards in Housing.

When evaluation the conditions of LCPs, an attempt should be made to determine whether the
deterioration is due to a moisture problem or some other existing building deficiency.

“Poor” surfaces are considered to be a hazard and should be correct. “Fair” surfaces should be
repaired but are not yet considered to be a hazard; if not repaired, they should be monitored

DST Consulting Engineers Inc., a Division of Englobe
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frequently. “Good/intact” surfaces should be monitored to ensure that they remain in a
nonhazardous condition.

In addition, the presence of paint debris must be considered in evaluation condition. Given the
variety of paint uses, there are many applications that can have a tendency for the paint to “wear”
from the surface slowly, over an extended period of time. Conditions where paint has worn from
a surface are worth noting for maintenance discussions (i.e., related to re-coating the surfaces
should, for example. The coating provide weather protection), however, in the absence of loose
paint chip debris/dust, such conditions would not represent a potential exposure situation related
to lead.

The condition evaluation criteria for LCPs are summarized in Table 2.0, below.

Table 6: Lead-Containing Paint Condition Categories

Type of Building Total Area of Deteriorated Paint on Each Component
Component’ Good/Intact Fair? Poor®
Exterior components | Entire surfaces is Less than or equal to | More than 10 ft?
with large surface intact 10 ft?
areas
Interior components Entire surfaces is Less than or equal to | More than 2 ft?
with large surface intact 2 ft?

areas (walls, ceilings,
floors, doors)

Interior and exterior Entire surfaces is More than 10% of the | More than 10% of the
components with intact total surface area of | total surface area of
small surface areas the component the component

(window sills,
baseboards, soffits,
trim)

NOTES:

' Building components in this table refers to each individual components or side of building, not the combined surface
area of all similar components in a room (e.g., a wall with 1 square foot of deteriorated paint is in “fair” condition,
even if the other three walls in a room are intact).

2 Surfaces in “fair” condition should be repaired and/or monitored but are not considered to be “lead-containing paint
hazards”.

3 Surfaces in “poor” condition are considered to be “lead-containing paint hazards” and should be addressed through
abatement or interim controls.

DST Consulting Engineers Inc., a Division of Englobe
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4.3 Silica

For silica sources, (e.g. materials containing silica), condition evaluation is based on function. If
the function is compromised, the material would be considered in “poor” condition and would likely
require replacement.

5.0 LIMITATIONS OF ASSESSMENT

In preparation of this report, DST used professional judgment based on experience. The work
was conducted in accordance with generally accepted professional standards. DST relied on
information gathered during the site investigations and laboratory analytical reports.

This report reflects the observations made within accessed portions of the Subject Site(s) and the
results of analyses performed on specific materials sampled during the assessment. Analytical
results reflect the sampled materials at the specific sample locations.

Sampling was conducted pertaining to suspected ACMs and suspected LCPs only. The
assessment for the presence of silica was visual in nature and was conducted pertaining to readily
visible surfaces within accessible spaces.

5.1 Asbestos

If encountered during renovation activities, any suspected ACMs not identified within this report
should be presumed to contain asbestos and handled as such until otherwise proven, through
analytical testing.

5.2 Lead

If encountered during renovation activities, any suspected LCPs not identified within this report
should be presumed to contain lead and handled as such until otherwise proven, through
analytical testing.

With respect to paint, samples of suspected LCPs were collected within the Subject Site(s) only
from surfaces of major paint applications where visually different paint colours and/or types were
identified. Although the surfaces where samples were collected may be covered with more than
one coat of paint, the paint samples are described by the surface (visible) colour only.

Attempts were made to represent all layers of paint in the samples collected. As analytical results
are referenced to the surface paint colour only, the lead content of all painted surfaces similar to
that represented by the surface paint colour will be presumed to be the same, regardless of
differing sub surface paints, if any.

DST Consulting Engineers Inc., a Division of Englobe
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5.3 Silica

Visual assessment for the presence of silica-containing materials within the Subject Site(s) was
conducted in accessible areas. Additional silica-containing materials may be present in
inaccessible areas including, but not limited to, underground installations.

6.0 RESULTS

The results of our assessment are provided in Appendix 1 to 5. The Appendices contain the
following (where applicable):

e Separate sections with written summaries of findings pertaining to each identified
hazardous building material, including the following:
o Listing of suspect materials observed
0 Tables that provide summaries of the sample types, locations, and analytical
results
0 Interpretations of observations and/or sample analytical results
¢ Information pertaining to condition evaluation of identified hazardous building materials
e Recommendations for identified hazardous building materials found to be in “non-
compliant” condition (e.g., damaged ACMs, damaged LCPs, etc.), where applicable
e Plan drawings for the buildings/structures, which include locations of the samples
collected during this assessment, and locations of identified hazardous building materials
(where practical).
o Copies of the analytical certificates for samples collected and analyzed at all of the sites
are provided in Appendix 7.

7.0 RECOMMENDATIONS

Building-specific recommendations pertaining to the identified hazardous building materials that
require action through the fence modifications are provided in Appendix 1 to 5. General
recommendations pertaining to management of identified hazardous building materials in in their
current condition and state are provided below.

71 Lead
When lead-containing paints within the Subject Site(s) are to be disturbed and/or removed,
including in instances where paint chip debris is removed and/or paint debris is created (e.g.,

preparing surfaces for re-painting), ensure compliance with the following:

o Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

DST Consulting Engineers Inc., a Division of Englobe
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e Transportation and disposal requirements of BC Reg. 63/88.
e Transportation requirements of the Federal Transportation of Dangerous Goods
Regulation.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

7.2 Silica

In their current condition, (i.e., good condition), the identified silica-containing materials can be
managed in place.

If silica-containing materials are to be removed or destructively altered (drilled, chipped, abraded,
etc.), ensure dust control measures are employed such that airborne silica dust concentrations
do not exceed the exposure limit as stipulated by the COHSR and BC Reg. 296/97, as amended
(0.025 mg/m?).

This would include, but not be limited to, the following:

e Providing workers with respiratory protection.

e Wetting the surface of the materials to prevent dust emissions.

e Providing workers with facilities to properly wash prior to exiting the work area.

¢ Providing dust control to mitigate the potential for renovation dust to escape from the work
area into public and/or adjacent areas.

8.0 CLOSURE

This report is intended for PSPC and their Client, i.e., CSC use only. Any use of this document
by a third party, or any reliance on or decisions made based on the findings described in this
report, are the sole responsibility of such third parties, and DST Consulting Engineers Inc. accepts
no responsibility for damages, suffered by any third party as a result of decisions made or actions
conducted based on this report. No other warranties are implied or expressed.

The data, conclusions and recommendations which are presented in this report, and the quality

thereof, are based on a scope of work authorized by the client. The sampling program included
asbestos bulk sampling and paint chip sampling in select representative areas for laboratory

DST Consulting Engineers Inc., a Division of Englobe
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analysis. Note, however, that no scope of work, no matter how exhaustive, can guarantee to
identify all contaminants. This report therefore cannot warranty that all building conditions are
represented by those identified at specific locations.

Recommendations, when included, are made in good faith, and are based on several successful
experiences.

Note also that standards, guidelines, and practices related to environmental investigations may
change with time. Those which were applied at the time of this investigation may be obsolete or
unacceptable at a later date.

Any comments given in this report on potential remediation problems and possible methods are
intended only for the guidance of the designer. The scope of work may not be sufficient to
determine all the factors that may affect construction, clean-up methods and/or costs. Contractors
bidding on this project or undertaking clean-ups should, therefore, make their own interpretation
of the factual information presented and draw their own conclusions as to how the conditions may
affect their work.

Any results from an analytical laboratory or other subcontractor reported herein have been carried
out by others, and DST Consulting Engineers Inc. cannot warranty their accuracy. Similarly, DST
cannot warranty the accuracy of information supplied by the client.

We hope the information presented in this document meets your current requirements. If you
have any questions, or require additional information please contact us at your convenience.

Yours truly,

DST Consulting Engineers Inc.

Report Prepared By: Report Reviewed By:
Aaron Enquist, PAg, EPt Lance Pizzariello, M.Sc., C.E.T., A.Sc.T., EP
Environmental Technologist Director, Western Region - BC

DST Consulting Engineers Inc., a Division of Englobe
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APPENDIX 1

FINDINGS AND RECOMMENDATIONS
KENT INSTITUTION - AGASSIZ, BC

The results of the assessment for each of the considered hazardous materials at the Subject Site
are provided in the following sub-sections. A plan drawing of the Subject Site, which include

locations of the samples collected during this assessment, is attached to this Appendix.

A copy of the certificate of analysis provided by EMSL Canada Inc. for the suspected ACM
samples submitted as part of this assessment is attached in Appendix 6.

A copy of the certificate of analysis provided by Bureau Veritas Laboratories for the suspected
Lead samples submitted as part of this assessment is attached in Appendix 6.

ASBESTOS-CONTAINING MATERIALS (ACMs)
Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use) and on our interpretations of the results of suspected ACM

samples analyzed through the current assessment, ACMs were not at the Subject Site.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A1-1, below.

Table A1-1 Suspected ACM Sample Collection and Analysis Summary for Kent

Institution
Building Sample Sample Area Sample Location Result
Material Number within Area (%, Type of
Asbestos)

Vinyl Covering — 2003897- Kent - Gate 4 Concrete Bollard None Detected
Black Kent-1A

Vinyl Covering — | 2003897- Kent - Gate 4 Concrete Bollard None Detected
Black Kent-1B

Vinyl Covering — | 2003897- Kent - Gate 4 Concrete Bollard None Detected
Black Kent-1C
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LEAD

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use) and on our interpretations of the results of suspected lead-
containing paint samples analyzed through the current assessment, paints containing > 600
ppm were identified within the Subject Site.

At the time of the survey the LCPs were judged to be in GOOD condition, posing a LOW RISK of
exposure to persons adjacent to the LCPs.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A1-2, below.

Table A1-2 Suspected Lead-Containing Paint Sample Collection and Analysis
Summary for Kent Institution
Building Sample Sample Area Sample Location Result
Material Number within Area Lead
Parts Per Million
(ppm)
. 2003897- .
Yellow Paint Kent-L1 Gate 1 &2 Water Hydrant Pipe 3,970
Red and Yellow 2003897- .
Paint Kent-L2 Gate 1 &2 Hydro Line Bollard 112,000
Yellow Paint 2003897- Gate 4 Concrete Bollard 25,000
Kent-L3

Table A1-3 Summary of Identified LCPs Containing >600 ppm Lead — Kent Institution

Identified Lead Paint Description Photograph
Yellow Paint on water hydrant pipe
Paint Colour Yellow
Substrate Metal
Location & Extent Gate1&2
Lead Content (ppm) 3,970
Condition Good
Access A
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Identified Lead Paint Description Photograph
Red and Yellow Paint on hydro line bollard.
Paint Colour Red & Yellow
Substrate Metal
Location & Extent Gate1 &2
Lead Content (ppm) 112,000
Condition Good
Access A
Identified Lead Paint Description Photograph

Yellow Paint on concrete bollard
Paint Colour Yellow
Substrate Concrete
Location & Extent Gate1 &2
Lead Content (ppm) 25,000
Condition Good
Access A
RECOMMENDATIONS

When lead-containing equipment/materials within the Subject Site are to be disturbed and/or
removed, including in instances where paint chip debris is removed and/or paint debris is created
(e.g., preparing surfaces for re-painting), ensure compliance with the following:

e Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

e Transportation and disposal requirements of BC Reg. 63/88.

o Transportation requirements of the Federal Transportation of Dangerous Goods

Regulation.

Corrective action or remedial work on paint applications containing any concentration of lead
should be undertaken in a manner so as to avoid generating fine particulate matter or dust (i.e.,

avoid sanding).

Airborne lead dust or fumes should not exceed the COHSR and BC Reg. 296/97 eight-hour
occupational exposure limit (OEL) of 0.05 mg/m?® during the removal of paints and products
containing any concentration of lead. The use of personal protective equipment is recommended
to reduce the potential for over-exposure to lead dust. This can be achieved by:
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e Providing workers with protective clothing and personal protective equipment or devices
as necessary to protect them against the hazards to which the worker may be exposed.

¢ Providing workers with adequate and training in the care and use of clothing, equipment
or device before wearing or using such items.

o Wetting the surface of the materials to prevent dust emissions.

e Providing workers with washing facilities with clean water, soap and individual towels to
properly wash prior to exiting the work area.

To avoid the inhalation of lead, it is essential to have the following control methods in place:
e Engineering controls.
o Work practices and hygiene practices.
e Respirators and personal protective equipment.
e Training.

Using an arc welder or oxyacetylene torch on steel that is coated with lead-containing paint can
create hazardous lead fumes and is prohibited by section 12.115 of BC Reg. 296/97. In addition,
the following information is provided in the BC Lead Guide:

¢ Welding or torch cutting of paints or coatings on metal can create very high concentrations
of airborne lead fumes. Torch cutting structural steel, coated with paint containing as little
as 130 mg/kg (equivalent to ppm) lead, can release airborne levels of lead as high as 0.8
mg/m? (16 times the exposure limit).

Given this information and that the analytical detection limit for lead paint analysis is in the order
of 90 ppm (not significantly different than 130 ppm, which, per above, may release airborne lead
levels 16 times the exposure limit), any paint coating on a metal surface to be welded, burned or
torch-cut must be removed prior to that action being undertaken, unless a project-specific or
tasks-specific risk assessment and safe work practices are developed by a qualified person.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

Toxicity Characteristic Leachate Procedure (TCLP) must be performed on identified LCPs with a
concentration of lead > 600 ppm to facilitate proper disposal of lead-containing wastes.
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SILICA

Silica is expected to be present in the concrete bollard and fence post foundations at the Subject
Site.

RECOMMENDATIONS

When silica-containing materials are to be removed or destructively altered, ensure a site-specific
risk assessment and exposure control program are developed to ensure dust control measures
are employed such that airborne silica dust concentrations do not exceed the exposure limit as
stipulated by the COHSR and BC Reg. 296/97 (0.025 mg/m3). This may include, but not be limited
to, the following:

e Providing workers with respiratory protection.

o Wetting the surface of the materials to prevent dust emissions.

e Providing workers with facilities to properly wash prior to exiting the work area.

¢ Providing dust control to mitigate the potential for demolition dust to escape from the work
area into public and/or adjacent areas.
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APPENDIX 2

FINDINGS AND RECOMMENDATIONS
MOUNTAIN INSTITUTION — AGASSIZ, BC

The results of the assessment for each of the considered hazardous materials at the Subject Site
are provided in the following sub-sections. A plan drawing of the Subject Site, which include
locations of the samples collected during this assessment, is attached to this Appendix.

A copy of the certificate of analysis provided by EMSL Canada Inc. for the suspected ACM
samples submitted as part of this assessment is attached in Appendix 6.

A copy of the certificate of analysis provided by Bureau Veritas Laboratories for the suspected
Lead samples submitted as part of this assessment is attached in Appendix 6.

ASBESTOS-CONTAINING MATERIALS (ACMs)

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use), ACMs were not identified within the Subject Site.

Lead-Containing Materials (LCMs)

Based on our observations of building construction (estimated vintage of exterior finishes and
uniformity of building material use) and on our interpretations of the results of suspected lead-
containing paint samples analyzed through the current assessment, paints containing > 600
ppm were identified at the Subject Site.

At the time of the survey the LCPs were judged to be in GOOD to FAIR condition, posing a LOW
to MODERATE RISK of exposure to persons adjacent to the LCPs.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A2-1, below.
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Table A2-1 Suspected Lead-Containing Paint Sample Collection and Analysis
Summary for Mountain Institution

Building Sample Sample Area Sample Location Result
Material Number within Area Lead
Parts Per Million
(ppm)
Yellow Paint 2003897- Gate 8 Concrete Bollard 27,500
Mtn-L4
Orange Paint 2&228357- Gates 9 & 10 Metal Swing Gate 53,600

Table A2-2 Summary of Identified LCPs Containing >600 ppm Lead — Mountain Institution

Identified Lead Paint Description Photograph
Yellow Paint on concrete bollard
Paint Colour Yellow
Substrate Concrete
Location & Extent Gate 8
Lead Content (ppm) 27,500
Condition Fair
Access A
Identified Lead Paint Description Photograph
Orange Paint on swing gate
Paint Colour Orange
Substrate Metal
Location & Extent Gates 9 & 10
Lead Content (ppm) 53,600
Condition Good
Access A

When lead-containing equipment/materials within the Subject Site are to be disturbed and/or
removed, including in instances where paint chip debris is removed and/or paint debris is created
(e.g., preparing surfaces for re-painting), ensure compliance with the following:

e Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

e Transportation and disposal requirements of BC Reg. 63/88.

e Transportation requirements of the Federal Transportation of Dangerous Goods
Regulation.
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Corrective action or remedial work on paint applications containing any concentration of lead
should be undertaken in a manner so as to avoid generating fine particulate matter or dust (i.e.,
avoid sanding).

Airborne lead dust or fumes should not exceed the COHSR and BC Reg. 296/97 eight-hour
occupational exposure limit (OEL) of 0.05 mg/m?® during the removal of paints and products
containing any concentration of lead. The use of personal protective equipment is recommended
to reduce the potential for over-exposure to lead dust. This can be achieved by:

e Providing workers with protective clothing and personal protective equipment or devices
as necessary to protect them against the hazards to which the worker may be exposed.

¢ Providing workers with adequate and training in the care and use of clothing, equipment
or device before wearing or using such items.

o Wetting the surface of the materials to prevent dust emissions.

e Providing workers with washing facilities with clean water, soap and individual towels to
properly wash prior to exiting the work area.

To avoid the inhalation of lead, it is essential to have the following control methods in place:
e Engineering controls.
o Work practices and hygiene practices.
o Respirators and personal protective equipment.
e Training.

Using an arc welder or oxyacetylene torch on steel that is coated with lead-containing paint can
create hazardous lead fumes and is prohibited by section 12.115 of BC Reg. 296/97. In addition,
the following information is provided in the BC Lead Guide:

¢ Welding or torch cutting of paints or coatings on metal can create very high concentrations
of airborne lead fumes. Torch cutting structural steel, coated with paint containing as little
as 130 mg/kg (equivalent to ppm) lead, can release airborne levels of lead as high as 0.8
mg/m? (16 times the exposure limit).

Given this information and that the analytical detection limit for lead paint analysis is in the order
of 90 ppm (not significantly different than 130 ppm, which, per above, may release airborne lead
levels 16 times the exposure limit), any paint coating on a metal surface to be welded, burned or
torch-cut must be removed prior to that action being undertaken, unless a project-specific or
tasks-specific risk assessment and safe work practices are developed by a qualified person.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
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(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

Toxicity Characteristic Leachate Procedure (TCLP) must be performed on identified LCPs with a
concentration of lead > 600 ppm to facilitate proper disposal of lead-containing wastes.

SILICA

Silica is expected to be present in the concrete bollard, concrete driveway below the orange
painted swing gate, and fence post foundations present at the Subject Site. When silica-
containing materials are to be removed or destructively altered, ensure a site-specific risk
assessment and exposure control program are developed to ensure dust control measures are
employed such that airborne silica dust concentrations do not exceed the exposure limit as
stipulated by the COHSR and BC Reg. 296/97 (0.025 mg/m?). This my include, but not be limited
to, the following:

e Providing workers with respiratory protection.

e Wetting the surface of the materials to prevent dust emissions.

e Providing workers with facilities to properly wash prior to exiting the work area.

e Providing dust control to mitigate the potential for demolition dust to escape from the work
area into public and/or adjacent areas.
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APPENDIX 3

FINDINGS AND RECOMMENDATIONS
MISSION MEDIUM INSTITUTION - MISSION, BC

The results of the assessment for each of the considered hazardous materials within the Subject
Site are provided in the following sub-sections. A plan drawing of the Subject Site, which include
locations of the samples collected during this assessment, is attached to this Appendix.

A copy of the certificate of analysis provided by EMSL Canada Inc. for the suspected ACM
samples submitted as part of this assessment is attached in Appendix 6.

A copy of the certificate of analysis provided by Bureau Veritas Laboratories for the suspected
Lead samples submitted as part of this assessment is attached in Appendix 6.

ASBESTOS-CONTAINING MATERIALS (ACMs)

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use), ACMs were not identified at the Subject Site.

Lead-Containing Materials (LCMs)

Based on our observations of building construction (estimated vintage of exterior finishes and
uniformity of building material use) and on our interpretations of the results of suspected lead-
containing paint samples analyzed through the current assessment, paints containing > 600
ppm were identified at the Subject Site.

At the time of the survey the LCPs were judged to be in FAIR condition, posing a MODERATE
RISK of exposure to persons adjacent to the LCPs.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A3-1, below.
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Table A3-1 Suspected Lead-Containing Paint Sample Collection and Analysis
Summary for Mission Medium Institution

Building Sample Sample Area Sample Location Result
Material Number within Area Lead
Parts Per Million
(ppm)
Grey Paint 2093897- Gate 12 Outer Fence Post 347
Miss-L6
. . 2003897-
Light Grey Paint Miss-L7 Gate 13 Gate Structure 1,500
. . 2003897-
Light Grey Paint Miss-L8 Gate 13A Gate Structure 2,660

Table A3-2 Summary of Identified LCPs Containing >600 ppm Lead — Mission Medium

Institution

Identified Lead Paint Description Photograph
Light Grey Paint on gate structure
Paint Colour Light Grey
Substrate Metal
Location & Extent Gate 13
Lead Content (ppm) 1,500
Condition Fair
Access A

Identified Lead Paint Description Photograph
Light Grey Paint on gate structure
Paint Colour Light Grey
Substrate Metal
Location & Extent Gate 13A
Lead Content (ppm) 2,660
Condition Fair
Access A

RECOMMENDATIONS

When lead-containing equipment/materials within the Subject Site are to be disturbed and/or
removed, including in instances where paint chip debris is removed and/or paint debris is created
(e.g., preparing surfaces for re-painting), ensure compliance with the following:
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e Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

e Transportation and disposal requirements of BC Reg. 63/88.

o Transportation requirements of the Federal Transportation of Dangerous Goods
Regulation.

Corrective action or remedial work on paint applications containing any concentration of lead
should be undertaken in a manner so as to avoid generating fine particulate matter or dust (i.e.,
avoid sanding).

Airborne lead dust or fumes should not exceed the COHSR and BC Reg. 296/97 eight-hour
occupational exposure limit (OEL) of 0.05 mg/m?® during the removal of paints and products
containing any concentration of lead. The use of personal protective equipment is recommended
to reduce the potential for over-exposure to lead dust. This can be achieved by:

e Providing workers with protective clothing and personal protective equipment or devices
as necessary to protect them against the hazards to which the worker may be exposed.

e Providing workers with adequate and training in the care and use of clothing, equipment
or device before wearing or using such items.

o Wetting the surface of the materials to prevent dust emissions.

e Providing workers with washing facilities with clean water, soap and individual towels to
properly wash prior to exiting the work area.

To avoid the inhalation of lead, it is essential to have the following control methods in place:
e Engineering controls.
o Work practices and hygiene practices.
e Respirators and personal protective equipment.
e Training.

Using an arc welder or oxyacetylene torch on steel that is coated with lead-containing paint can
create hazardous lead fumes and is prohibited by section 12.115 of BC Reg. 296/97. In addition,
the following information is provided in the BC Lead Guide:

¢ Welding or torch cutting of paints or coatings on metal can create very high concentrations
of airborne lead fumes. Torch cutting structural steel, coated with paint containing as little
as 130 mg/kg (equivalent to ppm) lead, can release airborne levels of lead as high as 0.8
mg/m? (16 times the exposure limit).

Given this information and that the analytical detection limit for lead paint analysis is in the order
of 90 ppm (not significantly different than 130 ppm, which, per above, may release airborne lead
levels 16 times the exposure limit), any paint coating on a metal surface to be welded, burned or
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torch-cut must be removed prior to that action being undertaken, unless a project-specific or
tasks-specific risk assessment and safe work practices are developed by a qualified person.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

Toxicity Characteristic Leachate Procedure (TCLP) must be performed on identified LCPs with a
concentration of lead > 600 ppm to facilitate proper disposal of lead-containing wastes.

SILICA

Silica is expected to be present in the concrete driveway leading to the gate structure and the
fence post foundations at the Subject Site.

RECOMMENDATIONS

When silica-containing materials are to be removed or destructively altered, ensure a site-specific
risk assessment and exposure control program are developed to ensure dust control measures
are employed such that airborne silica dust concentrations do not exceed the exposure limit as
stipulated by the COHSR and BC Reg. 296/97 (0.025 mg/m3). This my include, but not be limited
to, the following:

e Providing workers with respiratory protection.

o Wetting the surface of the materials to prevent dust emissions.

¢ Providing workers with facilities to properly wash prior to exiting the work area.

e Providing dust control to mitigate the potential for demolition dust to escape from the work
area into public and/or adjacent areas.
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APPENDIX 4

FINDINGS AND RECOMMENDATIONS
PACIFIC INSTITUTION - ABBOTSFORD, BC

The results of the assessment for each of the considered hazardous materials within the Subject
Site are provided in the following sub-sections. A plan drawing of the Subject Site, which include
locations of the samples collected during this assessment, is attached to this Appendix.

A copy of the certificate of analysis provided by EMSL Canada Inc. for the suspected ACM
samples submitted as part of this assessment is attached in Appendix 6.

A copy of the certificate of analysis provided by Bureau Veritas Laboratories for the suspected
Lead samples submitted as part of this assessment is attached in Appendix 6.

ASBESTOS-CONTAINING MATERIALS (ACMs)

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use), ACMs were not identified at the Subject Site.

LEAD

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use) and on our interpretations of the results of suspected lead-
containing paint samples analyzed through the current assessment, paints containing > 600
ppm were not identified at the Subject Site.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A4-1, below.

Table A4-1  Suspected Lead-Containing Paint Sample Collection and Analysis Summary
for Pacific Institution

Building Sample Sample Area Sample Location Result
Material Number within Area Lead
Parts Per Million
(ppm)
Dark Grey Paint 2003897- Gate 17 & 18 Fence Post 208
Pac-L9
Silver Paint 2003897- Gate 17 & 18 Gate 168
Pac-L10
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RECOMMENDATIONS

When lead-containing equipment/materials within the Subject Site are to be disturbed and/or
removed, including in instances where paint chip debris is removed and/or paint debris is created
(e.g., preparing surfaces for re-painting), ensure compliance with the following:

e Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

e Transportation and disposal requirements of BC Reg. 63/88.

e Transportation requirements of the Federal Transportation of Dangerous Goods
Regulation.

Corrective action or remedial work on paint applications containing any concentration of lead
should be undertaken in a manner so as to avoid generating fine particulate matter or dust (i.e.,
avoid sanding).

Airborne lead dust or fumes should not exceed the COHSR and BC Reg. 296/97 eight-hour
occupational exposure limit (OEL) of 0.05 mg/m?® during the removal of paints and products
containing any concentration of lead. The use of personal protective equipment is recommended
to reduce the potential for over-exposure to lead dust. This can be achieved by:

e Providing workers with protective clothing and personal protective equipment or devices
as necessary to protect them against the hazards to which the worker may be exposed.

¢ Providing workers with adequate and training in the care and use of clothing, equipment
or device before wearing or using such items.

e Wetting the surface of the materials to prevent dust emissions.

¢ Providing workers with washing facilities with clean water, soap and individual towels to
properly wash prior to exiting the work area.

To avoid the inhalation of lead, it is essential to have the following control methods in place:
e Engineering controls.
o Work practices and hygiene practices.
o Respirators and personal protective equipment.
e Training.

Using an arc welder or oxyacetylene torch on steel that is coated with lead-containing paint can
create hazardous lead fumes and is prohibited by section 12.115 of BC Reg. 296/97. In addition,
the following information is provided in the BC Lead Guide:

e Welding or torch cutting of paints or coatings on metal can create very high concentrations
of airborne lead fumes. Torch cutting structural steel, coated with paint containing as little
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as 130 mg/kg (equivalent to ppm) lead, can release airborne levels of lead as high as 0.8
mg/m? (16 times the exposure limit).

Given this information and that the analytical detection limit for lead paint analysis is in the order
of 90 ppm (not significantly different than 130 ppm, which, per above, may release airborne lead
levels 16 times the exposure limit), any paint coating on a metal surface to be welded, burned or
torch-cut must be removed prior to that action being undertaken, unless a project-specific or
tasks-specific risk assessment and safe work practices are developed by a qualified person.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

SILICA

Silica is expected to be present in the concrete driveway at the gate and the fence post
foundations at the Subject Site.

RECOMMENDATIONS

When silica-containing materials are to be removed or destructively altered, ensure a site-specific
risk assessment and exposure control program are developed to ensure dust control measures
are employed such that airborne silica dust concentrations do not exceed the exposure limit as
stipulated by the COHSR and BC Reg. 296/97 (0.025 mg/m?). This my include, but not be limited
to, the following:

e Providing workers with respiratory protection.

e Wetting the surface of the materials to prevent dust emissions.

e Providing workers with facilities to properly wash prior to exiting the work area.

e Providing dust control to mitigate the potential for demolition dust to escape from the work
area into public and/or adjacent areas.
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APPENDIX 5

FINDINGS AND RECOMMENDATIONS
MATSQUI INSTITUTION - ABBOTSFORD, BC

The results of the assessment for each of the considered hazardous materials within the Subject
Site are provided in the following sub-sections. A plan drawing of the Subject Site, which include
locations of the samples collected during this assessment, is attached to this Appendix.

A copy of the certificate of analysis provided by EMSL Canada Inc. for the suspected ACM
samples submitted as part of this assessment is attached in Appendix 6.

A copy of the certificate of analysis provided by Bureau Veritas Laboratories for the suspected
Lead samples submitted as part of this assessment is attached in Appendix 6.

ASBESTOS-CONTAINING MATERIALS (ACMs)

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use) and on our interpretations of the results of suspected ACM
samples analyzed through the current assessment, ACMs were not identified at the Subject
Site.

LEAD

Based on our observations of building construction (estimated vintage of interior finishes and
uniformity of building material use) and on our interpretations of the results of suspected lead-
containing paint samples analyzed through the current assessment, paints containing > 600
ppm were not identified at the Subject Site.

A summary of the materials sampled, sample point locations and analytical results are provided
in Table A5-1, below.



Appendix 5 — Findings and Recommendations October 23, 2020
Gates 20, 23, & 24 DST Project Number 2003897
Matsqui Institution - Abbotsford, BC Page ii

Table A5-1 Suspected Lead-Containing Paint Sample Collection and Analysis
Summary for Matsqui Institution

Building Sample Sample Area Sample Location Result
Material Number within Area Lead
Parts Per Million
(ppm)
. 2003897-
Dark Grey Paint Mats-L 11 Gate 20 Fence Post 168
. . 2003897-
Silver Paint Mats-L 12 Gate 23 & 24 Gate 247
RECOMMENDATIONS

When lead-containing equipment/materials within the Subject Site are to be disturbed and/or
removed, including in instances where paint chip debris is removed and/or paint debris is created
(e.g., preparing surfaces for re-painting), ensure compliance with the following:

e Exposure protection requirements of the COHSR and BC Reg. 296/97, including the
provisions of the Lead Guideline.

e Transportation and disposal requirements of BC Reg. 63/88.

e Transportation requirements of the Federal Transportation of Dangerous Goods
Regulation.

Corrective action or remedial work on paint applications containing any concentration of lead
should be undertaken in a manner so as to avoid generating fine particulate matter or dust (i.e.,
avoid sanding).

Airborne lead dust or fumes should not exceed the COHSR and BC Reg. 296/97 eight-hour
occupational exposure limit (OEL) of 0.05 mg/m?® during the removal of paints and products
containing any concentration of lead. The use of personal protective equipment is recommended
to reduce the potential for over-exposure to lead dust. This can be achieved by:

o Providing workers with protective clothing and personal protective equipment or devices
as necessary to protect them against the hazards to which the worker may be exposed.

¢ Providing workers with adequate and training in the care and use of clothing, equipment
or device before wearing or using such items.

e Wetting the surface of the materials to prevent dust emissions.

¢ Providing workers with washing facilities with clean water, soap and individual towels to
properly wash prior to exiting the work area.
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To avoid the inhalation of lead, it is essential to have the following control methods in place:
e Engineering controls.
o Work practices and hygiene practices.
o Respirators and personal protective equipment.
e Training.

Using an arc welder or oxyacetylene torch on steel that is coated with lead-containing paint can
create hazardous lead fumes and is prohibited by section 12.115 of BC Reg. 296/97. In addition,
the following information is provided in the BC Lead Guide:

¢ Welding or torch cutting of paints or coatings on metal can create very high concentrations
of airborne lead fumes. Torch cutting structural steel, coated with paint containing as little
as 130 mg/kg (equivalent to ppm) lead, can release airborne levels of lead as high as 0.8
mg/m?® (16 times the exposure limit).

Given this information and that the analytical detection limit for lead paint analysis is in the order
of 90 ppm (not significantly different than 130 ppm, which, per above, may release airborne lead
levels 16 times the exposure limit), any paint coating on a metal surface to be welded, burned or
torch-cut must be removed prior to that action being undertaken, unless a project-specific or
tasks-specific risk assessment and safe work practices are developed by a qualified person.

Ultimately, the Contractor is responsible to review the work tasks required and the ways in which
materials (including those coated with paints that may contain lead in varying concentrations) will
be impacted, as well as the individuals that will be present in the immediate vicinity of the work
(i.e., potential for high-risk individuals) in order to determine the appropriate personal protective
equipment (PPE—including respirators and protective clothing), containment and/or
decontamination measures and work procedures that should be followed to protect workers from
lead exposure.

SILICA

Silica is expected to be present in the concrete driveway at the gate and the fence post
foundations at the Subject Site.

RECOMMENDATIONS

When silica-containing materials are to be removed or destructively altered, ensure a site-specific
risk assessment and exposure control program are developed to ensure dust control measures
are employed such that airborne silica dust concentrations do not exceed the exposure limit as
stipulated by the COHSR and BC Reg. 296/97 (0.025 mg/m?3). This my include, but not be limited
to, the following:
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e Providing workers with respiratory protection.

o Wetting the surface of the materials to prevent dust emissions.

e Providing workers with facilities to properly wash prior to exiting the work area.

¢ Providing dust control to mitigate the potential for demolition dust to escape from the work
area into public and/or adjacent areas.
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EMSL Canada Inc_ EMSL Canada Order 692002285

Customer ID: 55DSTV42
4506 Dawson Street Burnaby, BC V5C 4C1 Customer PO:
Phone/Fax: (604) 757-3158 / (604) 757-4731 Project ID:
http://www.EMSL.com / vancouverlab@EMSL.com
( . )\
Attn: Aaron Enquist Phone: (604) 436-4588
DST Consulting Engineers Fax:
4125 McConnell Drive Collected:
Unit B Received: 9/24/2020
Vancouver, BC V5A 3J7 Analyzed: 9/24/2020
\Proj: 2003897 - FRASER VALLEY CORRECTIONAL INSTITUTIONS, FENCE AND GATE UPGRADES )
Test Report: Asbestos Analysis in Bulk Material for Occupational Health and Safety British
Columbia Regulation 188/2011 via EPA 600/R-93/116 Method
Client Sample ID: 2003897-KENT-1A Lab Sample ID:  692002285-0001
Sample Description: BOLLARD/VINYL COVERING - BLACK
Analyzed Non-Asbestos
TEST Date Color Fibrous Non-Fibrous Asbestos Comment
PLM 9/24/2020 Black 0.0% 100.0% None Detected
Client Sample ID: 2003897-KENT-1B Lab Sample ID:  692002285-0002
Sample Description: BOLLARD/VINYL COVERING - BLACK
Analyzed Non-Asbestos
TEST Date Color Fibrous Non-Fibrous Asbestos Comment
PLM 9/24/2020 Black 0.0% 100.0% None Detected
Client Sample ID: 2003897-KENT-1C Lab Sample ID:  692002285-0003
Sample Description: BOLLARD/VINYL COVERING - BLACK
Analyzed Non-Asbestos
TEST Date Color Fibrous Non-Fibrous Asbestos Comment
PLM 9/24/2020 Black 0.0% 100.0% None Detected
Analyst(s):
Margaret Lee  PLM (3)
Reviewed and approved by:
Nicole Yeo, Laboratory Manager
or Other Approved Signatory
None Detected = <0.1%. EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported above and may
not be reproduced, except in full, without written approval by EMSL. EMSL bears no responsibility for sample collection activities or analytical
method limitations. Interpretation and use of test results are the responsibility of the client. Samples received in good condition unless
otherwise noted. This report must not be used to claim product endorsement by NVLAP of any agency or the U.S. Government
Samples analyzed by EMSL Canada Inc. Burnaby, BC
(nitial report from: 09/24/202016:59:48 )

Test Report: EPAMultiTests-7.32.2.D Printed: 9/24/2020 04:59PM
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Your Project #: 2003897
Site Location:  FENCE AND GATE UPGRADES FRASER VALLEY
CORRECTIONAL INSTITUTIONS

Attention: RESULTSVC Your C.O.C. #: 08485985

DST CONSULTING ENGINEERS
Unit B - 4125 McConnell Drive
Burnaby, BC

CANADA V5A 3J7

Report Date: 2020/09/25
Report #: R2933699
Version: 1 - Final

CERTIFICATE OF ANALYSIS

BV LABS JOB #: C069312
Received: 2020/09/24, 12:40

Sample Matrix: Paint
# Samples Received: 12

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
Elements by ICP-AES (acid extr. solid) 12 2020/09/25 2020/09/25 BBY7SOP-00018 EPA 6010d m

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Bureau Veritas Laboratories

Encryption Key 25 Sep 2020 15:09:10

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Carmen McKay, Project Manager

Email: Carmen.MCKAY@bvlabs.com

Phone# (403)219-3683

This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports. For
Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 1
Page 1 of 7

Bureau Veritas Laboratories Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386



BV Labs Job #: C069312 DST CONSULTING ENGINEERS

Report Date: 2020/09/25 Client Project #: 2003897
Site Location: FENCE AND GATE UPGRADES FRASER VALLEY
CORRECTIONAL INSTITUTIONS

Sampler Initials: AE

ELEMENTS BY ATOMIC SPECTROSCOPY (PAINT)

BV Labs ID YM9203 YM9204 YM9205 YM9206
Sampling Date 2020/09/21 2020/09/21 2020/09/21 2020/09/21
COC Number 08485985 08485985 08485985 08485985

2003897-KENT-L2

2003897-KENT-L1 KENT-GATE 1 AND 2003897-KENT-L3 2003897-MTN-L4

KENT-GATE 1 AND
2 RED AND KENT-GATE 4 MOUNTAIN-GATE 8
UNITS VZ\IZ'II%IIEJI;OI-‘IAYI;:;!AAI:ITI' RDL YELLOW PAINT YELLOW PAINT YELLOW PAINT RDL| QC Batch
PIPE BOLLARD FOR CONCRETE BOLLARD | CONCRETE BOLLARD
HYDRO LINE

Total Metals by ICP
Total Lead (Pb) | mg/ke] 3970 [8.0] 112000 25000 27500 | 20 | A016094

RDL = Reportable Detection Limit

BV Labs ID YM9207 YM9208 YM9209
Sampling Date 2020/09/21 2020/09/21 2020/09/21
COC Number 08485985 08485985 08485985
Jg%ﬁ?:l'mg:;fg 2003897-MISS-L6 2003897-MISS-L7
MISSION-GATE 12 MISSION-GATE 13
UNITS A'::"tg OM?rxLGE RDLI " GRev PAINT OUTER |RPY| LiGHT GRey painT | RDL| QC Batch
CWING GATE FENCE POST GATE STRUCTURE

Total Metals by ICP
Total Lead (Pb) [ mg/ke| 53600 | 20 | 347 | 2.0] 1500 | 4.0 | A016094

RDL = Reportable Detection Limit

BV Labs ID YM9210 YM9211 YM9212 YM9213
Sampling Date 2020/09/21 2020/09/21 2020/09/21 2020/09/21
COC Number 08485985 08485985 08485985 08485985

2003897-MISS-L8 lfgg?:gg;ﬁ’;g 2003897-PAC-L10 | 2003897-MATS-L11

UniTs| MISSION-GATE13A | 7/ B o PACIFICGATE 17 | MATSQUI-GATE20 | | ocp

LIGHT GREY PAINT | - 00 | AND 18SILVER DARK GREY PAINT

GATE STRUCTURE bOST PAINT GATE FENCE POST
Total Metals by ICP
Total Lead (Pb) | mg/ke] 2660 208 168 168 | 2.0] A016094
RDL = Reportable Detection Limit

Page 2 of 7
Bureau Veritas Laboratories Burnaby: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604) 731-2386




BV Labs Job #: C069312
Report Date: 2020/09/25

DST CONSULTING ENGINEERS

Client Project #: 2003897

Site Location: FENCE AND GATE UPGRADES FRASER VALLEY
CORRECTIONAL INSTITUTIONS

Sampler Initials: AE

ELEMENTS BY ATOMIC SPECTROSCOPY (PAINT)

BV Labs ID YM9214
Sampling Date 2020/09/21
COC Number 08485985

2003897-MATS-L12

UNITS| MASTQUI-GATE 20 |RDL|QC Batch
SILVER PAINT GATE
Total Metals by ICP
Total Lead (Pb) | me/ke| 247 | 2.0 A016094

RDL = Reportable Detection Limit

Page 3 of 7
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BV Labs Job #: C069312 DST CONSULTING ENGINEERS
Report Date: 2020/09/25 Client Project #: 2003897
Site Location: FENCE AND GATE UPGRADES FRASER VALLEY
CORRECTIONAL INSTITUTIONS
Sampler Initials: AE

GENERAL COMMENTS

ELEMENTS BY ATOMIC SPECTROSCOPY (PAINT) Comments
Sample YM9203 [2003897-KENT-L1 KENT-GATE 1 AND 2 YELLOW PAINT WATER HYDRANT PIPE] Elements by ICP-AES (acid extr. solid): Detection limits
raised due to insufficient sample volume.
Sample YM9204 [2003897-KENT-L2 KENT-GATE 1 AND 2 RED AND YELLOW PAINT BOLLARD FOR HYDRO LINE] Elements by ICP-AES (acid extr. solid):
Detection limits raised due to dilution to bring analyte within the calibrated range.
Sample YM9205 [2003897-KENT-L3 KENT-GATE 4 YELLOW PAINT CONCRETE BOLLARD] Elements by ICP-AES (acid extr. solid): Detection limits raised
due to dilution to bring analyte within the calibrated range.
Sample YM9206 [2003897-MTN-L4 MOUNTAIN-GATE 8 YELLOW PAINT CONCRETE BOLLARD] Elements by ICP-AES (acid extr. solid): Detection limits
raised due to dilution to bring analyte within the calibrated range.
Sample YM9207 [2003897-MTN-L5 MOUNTAIN-GATE 9 AND 10 ORANGE PAINT METAL SWING GATE] Elements by ICP-AES (acid extr. solid): Detection
limits raised due to dilution to bring analyte within the calibrated range.
Sample YM9209 [2003897-MISS-L7 MISSION-GATE 13 LIGHT GREY PAINT GATE STRUCTURE] Elements by ICP-AES (acid extr. solid): Detection limits
raised due to insufficient sample volume.

Results relate only to the items tested.

Page 4 of 7
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BV Labs Job #: C069312 DST CONSULTING ENGINEERS
Report Date: 2020/09/25 Client Project #: 2003897
Site Location: FENCE AND GATE UPGRADES FRASER VALLEY
CORRECTIONAL INSTITUTIONS
Sampler Initials: AE

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

David Huang, M.Sc., P.Chem., QP, Scientific Services Manager

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.
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APPENDIX 7
APPLICABLE LEGISLATION,
REGULATIONS AND GUIDELINES



Pre-Demolition HazMat Survey October 23, 2020
CSC Perimeter Fence & Gate Upgrades DST Project Number: 2003897
Agassiz, Mission, and Abbotsford, BC Page i

APPENDIX 7

APPLICABLE LEGISLATION
REGULATIONS AND GUIDELINES

Canada Labour Code

In federal jurisdictions, hazardous building materials are regulated under the Canada Labour
Code, Part I, Part X, Hazardous Substances.

Asbestos-Containing Materials (ACMs)

ACMs are regulated under the Canada Occupational Health and Safety Regulations, (SOR/86-
304).

Lead-Containing Paints (LCPs)

The Hazardous Products Act (HPA), Surface Coating Materials Regulation (SOR/2005-109)
provides regulatory requirements for the sale and labeling of surface coatings.

In Canada, the Surface Coating Materials Regulations (SOR/2005-109) under the federal
Hazardous Products Act provides a concentration of lead that must not be exceeded in surface
coatings that are presently sold in this country (90 parts per million, or “ppm”). However, it is
important to note that this regulation does not comment on the potential occupational exposure if
the material is disturbed.

Under the COHSR, a regulatory limit has been established for occupational exposure to airborne
lead that may be present in a workplace. The occupational exposure limit (OEL) for airborne lead
dust or fumes per both regulatory instruments should not exceed the time-weighted average value
of 0.05 milligram per cubic metre of air (mg/m3).

BC Workers’ Compensation Act

In British Columbia, the management of hazardous building materials in the work place is
regulated by WorkSafeBC under the Workers’ Compensation Act (effective April 15, 1998), as
amended by the Workers’ Compensation (Occupational Health and Safety) Amendment Act
(effective October 1, 1999). Specific requirements of the Occupational Health and Safety
Amendment Act are prescribed in the British Columbia Occupational Health and Safety (BC
OHA&S) Regulation.
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British Columbia Occupational Health and Safety (BC OH&S) Regulation
Asbestos-Containing Materials (ACMs)

ACMs are regulated under Part 6 (sections 6.1 to 6.32) of the BC OH&S Regulation. Under Part
6 Section 6.1, an asbestos containing material is defined as “a manufactured article or other
material, other than vermiculite insulation, that would be determined to contain at least 0.5%
asbestos if tested in accordance with one of the following methods:

(i) Asbestos, Chrysotile by XRD, Method 9000

(i) Asbestos (bulk) by PLM, Method 9002

(iii) Test Method for the Determination of Asbestos in Bulk Building Materials (EPA/600/R-
93/116)

WorkSafeBC Manual — “Safe Work Practices for Handling Asbestos”

This manual outlines basic information on asbestos and asbestos products, health hazard
requirements for worker protection, safe work procedures and principles that should be followed
in selecting the most suitable technique for the safe abatement of ACMs. This document provides
a guide to current practices that are to be followed in the Province of British Columbia.

Lead-Containing Paints (LCPs)

Lead is regulated under Part 6 (sections 6.59 to 6.69) of the BC OH&S Regulation. Under the BC
OH&S Regulation, a regulatory limit has been established for occupational exposure to airborne
lead that may be present in a workplace. The occupational exposure limit (OEL) for airborne lead
dust or fumes should not exceed the time-weighted average value of 0.05 milligram per cubic
metre of air (mg/m®). The OEL represents the time-weighted average concentration for a
conventional 8-hour workday and a 40-hour workweek, to which it is believed that nearly all
workers may be repeatedly exposed, day after day, without adverse health effects.

WorkSafeBC has published the following document, which is intended to provide guidelines for
managing lead exposures within applicable limits during renovation or demolition work, and which
would meet the requirements of both the COHSR and BC Reg. 296/97:

e WorkSafeBC 2017 publication entitled Safe Work Practices for Handling Lead (BC Lead
Guide).

With respect to potential lead exposures associated with disturbance to surfaces coated with lead-
containing products, the 2011 WorkSafeBC manual titled Lead-Containing Paint and Coatings:
Preventing Exposure in the Construction Industry, indicates the following:
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o The improper removal of lead paint containing 600 mg/kg (equivalent to “parts per million”
or “ppm”) lead results in airborne lead concentrations that exceed half of the exposure
limit.

e This potential for exposure exceeding half of the occupational exposure limit would be the
trigger for implementation of an exposure control plan.

e Lead concentrations as low as 90 mg/kg may present a risk to pregnant women and
children.

o Any risk assessment should include for the presence of high-risk individuals within the
workplace.

In addition to the above, the BC Lead Guide indicates the following:

¢ Unlike for asbestos-containing material, WorkSafeBC does not numerically define what
would be considered a lead-containing paint or coating. All suspected paints or coatings
should be tested for lead because, depending on the nature of the work, even a small
amount could pose a risk to workers.

¢ In order to determine which controls and personal protective equipment would be required
for a particular job, a qualified person must consider this information as part of the risk
assessment.

Based on the above, and because both federally regulated workers and provincially regulated
workers (e.g., contractors) are expected to carry out work activities within the Subject Building,
and as the provincial regulations have a more stringent criteria, and generally include the
requirements noted in the COHSR, this assessment was conducted to meet the requirements of
BC Reg. 296/97. In other words, paints containing 600 mg/kg lead (equivalent to “parts per
million” or “ppm”) or greater, are classified as paints that contain hazardous levels, i.e., LCPs.

Additionally, Toxicity Characteristic Leaching Procedure (TCLP) testing should be performed on
identified LCPs, to facilitate the proper disposal of lead-containing wastes.
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Crystalline Silica

Section 6.111(1) of the OHS Regulation describes specific requirements for workplace exposure
to crystalline silica (rock dust).

There is no specific exposure limit for "rock dust". Rather, there are exposure limits for the
constituents of rock dust that pose a hazard to a worker's health, for example, crystalline silica.
Crystalline silica is a designated substance and, therefore, the requirements of section 5.57 of
the Regulation apply.

Environmental Protection Act

In British Columbia, environmental matters pertaining to waste generally fall under the jurisdiction
of the British Columbia Ministry of Environment (MoE), pursuant to the Environmental
Management Act. The key waste regulation under the Environmental Management Act relating
to hazardous building materials is the Hazardous Waste Regulation (HWR), as amended from
time to time.

Hazardous Waste Regulation
The HWR provides the requirements for the proper handling, storage, transportation, treatment,

recycling and disposal of hazardous wastes in the province. The regulation also outlines the
materials and criteria to be used to characterize waste as hazardous.
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November 14, 2020

Amy Ferguson
Senior Environmental Specialist
Public Services and Procurement Canada

Dear Ms. Ferguson,

Re: Upgrading Perimeter Fences and Gates at Six Fraser Valley Institutions, Archaeological
Overview Assessment.

Introduction

Millennia Research was requested by Public Services and Procurement Canada to undertake
an Archaeological Overview Assessment (AOA) of perimeter fence upgrades at six Fraser Valley
correctional institutions (Figure 1). These six institutions are at three address locations:

o Kent and Mountain Institutions, 4732 Cemetery Road in Agassiz, BC.
o Mission Medium Institution, 8751 Stave Lake Street in Mission, BC.
o Matsqui, Pacific and Fraser Valley Institutions, 33344 King Road in Abbotsford, BC;

The description of the upgrades relied upon are as described in Public Works and
Government Services Canada (2020) and accompanying drawings for the project prepared by ISL
Engineering and Land Services (2020). The proponent is Correctional Services Canada, and the
project is to and build upgraded perimeter fences and gates. The general scope of this report was to
undertake an archaeological overview to determine the risk level of the proposed works encountering
archaeological remains, particularly in regard to construction tendering.

This report was written by Morley Eldridge, MA, RPCA. He has 52 years of archaeological
experience in BC. He has undertaken considerable archaeological work in the Fraser Valley,
beginning in 1976, and has published on the archaeology of the region (e.g., Eldridge 2017; Eldridge
and Acheson 1992). He was assisted by Millennia staff Andrew Eckert, BA, Roger Eldridge, BA,
RPCA, and Thea Sawin, MSc.
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Figure 1. Study area overview.

Correctional Services Canada Pacific Region 2 Millennia Research Limited
Fence Upgrades, Archaeological Overview November 15, 2020
Assessment



A Task Authorization for this report was issued on October 20, 2020 and work was initiated
shortly afterwards. The report due date was November 15, 2020. Due to the condensed timeline, a
request to Sto:lo Resource and Research Management for information on archaeological data not
retrievable through the provincial systems or traditional use site information did not have sufficient
time to be responded to.

Project Description

The project is to replace gates and upgrade perimeter fencing at six correctional
institutes. The work consists of (Public Works and Government Services Canada 2020: 7. Note
that wording has been abbreviated from original):

1. Deconstruction of existing gates, adjoining fencing and inner perimeter anti-

tunneling wall to accommodate the new gates and foundations;

Installation of lock hardware in new gates;

Installation of supplied crash barriers on new concrete foundations;

Modifications to existing security fences as indicated,

Remove/extend/modify perimeter security systems (FDS)(PIDS-PA), from

existing inner perimeter fence line to inner temporary security fencing and

reestablish systems to new inner perimeter gates and adjoining altered fencing;

6. Provide temporary security fencing with locking gates where new gates are
indicated. Temporary security fencing will form a secure work area at new gates.
At inner perimeter fence line extend FDS security systems to maintain integrity of
Security systems during construction;

7. Provide temporary construction fencing at gates 15 & 16 and where indicated,

8. Civil work including new paving and landscaping.

agbrwn

Figures will show the location of specific components in the section on impact assessment
below.

The project will be put to tender November 15 or shortly thereafter. The project is scheduled
to commence immediately on official notification of acceptance of the contractor’s bid, and to
complete within 96 weeks of that notification. Details of phasing and scheduling are not considered
pertinent for this review.

This project entails subsurface excavation work to facilitate the installation of new gate
foundations, and adjacent paving and landscaping. Structural drawings have been provided for 13
gates at the Kent, Mountain, and Mission Institutions (gates 1 to 10, 12 to 14) (Public Works and
Government Services Canada 2020), and civil works drawings have been provided for 15 gates at 11
locations at Kent, Mountain, Mission, Matsqui, and Pacific Institutions (1 & 2, 4, 7 to 10, 12 to 14,
17 & 18, 20, 23 & 24)(ISL Engineering and Land Services 2020).

Excavation for structural work is expected to approximately 1.5 m depth below surface (dbs)
to accommodate new gate foundations, with additional excavation at the Mission Institution to
approximately 2.5 m dbs to allow for construction of a structural fill granular pad for the foundations
(Public Works and Government Services Canada 2020 Appendix D: Geotechnical Engineering
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Review and Assessment (Mission Institution). Excavations for civil works including paving and
landscaping are expected to reach approximately 0.5 m below surface (ISL Engineering and Land
Services 2020).

Methodology

The basic research plan was to find and compile information regarding archaeological sites
and archaeological potential and information about existing conditions from existing sources. A
preliminary field reconnaissance was not considered necessary. These sources of information were
used to estimate the general archaeological potential for the location. Considering existing
development and land use during the historical period then allows an estimate for the net or residual
potential for archaeological remains to occur in the specific location of the project where excavation
is likely to be part of construction.

For existing archaeological resources, the BC Remote Access to Archaeological Data
(RAAD) was checked November 5. Information about sites in the general vicinity of the three study
areas was downloaded as pdf files (for attribute data) and shape files (for spatial data). A check of the
Provincial Archaeological Resource Library (PARL) system was made November 11 using a series
of keywords or phrases including “Mountain Institution” and “DhRK-2". The main sources of
geomorphological data are Google Earth Pro imagery and elevations, as well as plans of proposed
work noting existing trenches etc. Geotechnical drilling results were available for three institutions.
The plans and profiles also provided information on the depth of planned excavation.

Results

The study area is in the Fraser Valley, about mid way between Hope and the mouth of the
river in Greater Vancouver. Mission Institution is about 60 km upstream of the mouth, and to the
north of the Fraser River; Matsqui/Pacific/Fraser Valley institutions are also about 60 km upstream of
the mouth, but south of the Fraser River, near the Canada/US border. Mountain/Kent institutions are
about 100 km upstream of the mouth, and north of the Fraser River.

The following provides information of the First Nations of the area.

First Nations

Searches of the First Nations Consultation Areas Public Map Service reported the following
First Nations and First Nation organizations had a stated interest in the areas as follows:

First Nation Mountain/Kent | Mission Matsqui/Pacific/Fraser
Valley

Cheam First Nation X

Soowahlie First Nation X X X

Shxw’ow’hamel First Nation X X X

St6:10 Nation X X X

St6:16 Tribal Council X X X
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First Nation Mountain/Kent | Mission Matsqui/Pacific/Fraser
Valley

X X
X X

Skawahlook First Nation
Seabird Island Band

Sts’ailes First Nation

Peters First Nation

Leg’a:mel First Nation
Scowlitz First Nation
Kwaw-Kwaw-Apilt First Nation
Skwah First Nation

People of the River Referrals
Office

Kwantlen First Nation
Matsqui First Nation
Popkum First Nation
Sumas First Nation
Stz’uminus First Nation
Lyakson First Nation

Lake Cowichan First Nation
Halalt First Nation
Penelakut Tribe
Semiahmoo First Nation X X

Many of the First Nations resident in the Fraser Valley, but not all, conduct referrals through the
People of the River Referrals Office. Being on this list does not reflect the strength of claim.

X X

X X[ X X[ X| X[ X]| X| X
X

X| X[ X X[ X[ X] X]| X[ X

Study Area Geomorphology

All institutions are on large, level or gently sloping landforms in the upper and mid Fraser
Valley. The Kent and Mountain Institutions are near Agassiz about 3 km north of the Fraser River but
either within or bordering the pre-dyking floodplain (see Table 1). Mountain Institute gently slopes
up from the floodplain on an apparent fan deposit at the base of Mount Agassiz (Figure 2). A slough
(Mountain Slough) would have provided access to this location from the Fraser through much of the
prehistoric past. The Harrison River once, in the early to mid Holocene, exited Harrison Lake east of
Mt Aggasiz and flowed into the Fraser a short distance to the east of Kent/Mountain institutes
(Lepofsky and Lenert 2005). The fan deposit on which Mountain Institute is build has a higher
inherent archaeological potential than does Kent, as places safe from floodwaters, but convenient to
the Fraser, would have been used more intensively than the floodplain itself, especially for
residences. This is also reflected in their relative elevations (Table 1).
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The Mission Institution is located about 2.5 km from the Fraser, and about 2 km from Hatzic L
ake (Table 1). It lies on relatively subdued terrain that is likely a glacial outwash plain dating from the
Pleistocene, with little further remodeling during the Holocene. Its elevation is too high to have ever

been floodplain of the Fraser River (Table 1).

The Matsqui/Pacific/Fraser Valley Institutions are generally similar to the Mission Institute.
There are several kettle lakes in the general region, suggesting that stagnant ice was present as the

glaciers melted, but the .

Table 1. Attributes affecting archaeological potential for study sites.

Attribute Mountain/Kent

Mission

Matsqui/Pacific/Fraser
Valley

Geormorphology | flood plain (Kent &

Mountain) & piedmont fan

Periglacial outwash
plain (?)

Glacial/glacio-fluvial
kame terrace/outwash

100 m?.Fraser River
3.5km

Harrison River/Fraser
Rivers (in early/mid-
Holocene) <50 m

No local waterbodies
of note

or apron (Mountain). plain (?)
Water Bodies Mountain Slough Fraser River 2.5 km S; | Fraser River 9 km N.
(precontact/early historic) | Hatzic Lake 2 km E Sumas Lake

(precontact/early
historic) 2.7 km E
No local waterbodies
of note.

Elevation 15-30 m (Mountain) 15-

16 m (Kent)

134-144 m

54-56 m (Pacific)
55-60 (Fraser)
57-58 (Matsqui)

Past Land Use Agricultural (assumed)

Agricultural (assumed)

Agricultural (assumed)

Present Condition | Extensively levelled and
filled, no original
topographic features

remain

Extensively levelled
and filled, no original
topographic features
remain

Extensively levelled
and filled, no original
topographic features
remain

Sto:lo Historical
Atlas: Pl 2

slough about 3 km

Archaeological Same as Province None near None near

Sites — Sto:lo

Historical Atlas:

Plate 4D

Settlements - €.1780 Town just east; None near Sumas Lake to E
Sto:lo Historical hamlet west

Atlas: Pl 27A-B

Stl’alegem Sites ‘serpent’ near mouth of None near None near
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Attribute Mountain/Kent Mission Matsqui/Pacific/Fraser
Valley

Trails: Trail parallel to Mountain | None near None near

Communication Slough, further into flood

and Transportation | plain

Routes, Sto:lo

Historical Atlas: Pl

20
—

Figure 2. Image of Kent (right) and Mountain (left) institutes with elevation exaggerated X3 to
show local rises. Imagery is 2017. DhRK-2 is located on ‘terrace’ indicated by arrow.
Background flats are original outflow from Harrison Lake from the left, and the Fraser River

from the right.

Known Villages and Archaeological Sites in Vicinity

The Matsqui/Pacific/Fraser Valley institutions have no archaeological sites recorded in the

provincial inventory for a radius of several kilometres (Figure 3).
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About 2.5 km from Mission Institution is Peckquaylis Indian Reserve on the shores of the
Fraser (Figure 4). No sites are associated with this reserve and the Sto:lo Historical Atlas lists it as
the small settlement of Peqwxe:yles with little associated information (McHalsie 2001). There are
three archaeological sites, DgRn-26, 27 and 28 located just west of the reserve near D’Herbomez
Creek. Two of these are associated with the Oblate Mission, while the third is also historic but also
has a trace of precontact material. Hatzic Lake 2.5 km to the east has a large complex of
archaeological sites including Hatzic Rock, Xa:yem, DgRn-23 a National Historic Site associated
with a Transformer boulder and a 5,000 BP occupation with house features. This site near the Fraser
River is just under 3 km from the Institution. Other sites with more recent occupation also occur in
the vicinity. Isolated lithic sites are found up to 500 m west of Hatzic Lake, and about 3 km from the
Institution.
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Figure 3. Matsqui, Fraser Valley and Pacific Institutions and vicinity. There are no recorded
archaeological sites in this area.
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Figure 4. Mission Medium Security Institution overview. No archaeological sites are in this
view but some are located a short distance away from the southern and eastern map
boundaries.

Correctional Services Canada Pacific Region 10 Millennia Research Limited
Fence Upgrades, Archaeological Overview November 15, 2020
Assessment



The Mountain and Kent Institutions do have archaeological sites in the vicinity, although
none are recorded within or very close to the Institutes. The Maccallum Site (DhRKk 2) is just over
1 km to the east (Figure 5). This site has had considerable archaeological work over many decades,
which has been summarized by Lepofsky and Lenert (2005). A.E. Pickford mapped and Marion
Smith excavated several parts of the site in 1945. Depressions on the site were assumed to be early
nineteenth century round pithouses and rectangular plank houses; the field map is highlighted in the
A Sto:lo Coast Salish Historical Atlas (Carlson 2001Plate 12A). The site was assumed to be the
physical location of a historic village known from oral history, with the name Tsitsgem (McHalsie
2001: Plate 45C Map E; 151) meaning fine slivers of fir bark or hazelnut pod. The village was
associated with a “tribe’ referred to as the “Teiton” in an 1830 Hudson’s Bay Company census (and
assigned about 880 people in the Sto:lo Atlas) and “Steatons” in an HBC 1839 census (Carlson 2001
Plate 27B). The site is referenced as a large late precontact/early historic village with a population of
400-1200 in numerous places in the Sto:lo Atlas (e.g., Plates 27A, 27B). Other references noted by
Lepofsky and Lenert suggest the village was abandoned after the 1792 smallpox epidemic.

The archaeological site is on a late glacial terrace, immediately beside the Fraser-Harrison
floodplain (Lepofsky and Lenert 2005). Wilson Duff worked briefly at the site in 1949 concluding
that the site might be considerably older. Robert Kidd then visited the site in 1968 and collected
artifacts near the “housepit area”. Development of the land as a gravel pit in 1999 resulted in the BC
government purchasing the property. A Sto:lo/SFU/ UBC investigation of the site began in 2002 and
conducted large-scale investigations in 2004. Lepofsky and Lenert conclude that the depressions
mapped by Smith and Pickford and surfial ones they themselves excavated were glacial in origin and
none were pithouses. The correspondence between the 1945 map and modern mapping was poor at
the individual feature level. The artifacts found in low to moderate density all over the terrace almost
all indicate an early-mid Holocene period. At one block excavation dense artifacts and a square
depression feature (that had no surface expression) dated to 5740-5590 cal BP. An area of hearths
and dumps nearby had a date of nearly 6,000 cal BP. One artifact found by Duff in 1949 on a
depression rim indicated a considerably later, ca. 3,500 BP, age. No historic artifacts were found.
Lepofsky and Lenert (2005:17) note that their examination of artifacts recovered during the 1940s
work showed that most of the late period artifacts came from the slough (at lower elevation) and not
the terrace. Lepofsky and Lenert do not speculate on where the late period village was located, but it
is clear it is not on the large glacial terrace. One of the depressions excavated by Duff was possibly a
pithouse and may date from about 3,000 BP, but is not representative of a large village. This begs the
question, was the village somewhere in the nearby vicinity, and possibly not recorded as an
archaeological site yet?

Minni (2000) recorded a single cobble core or chopper chopper at DhRK-60 just west of
DhRk-2. This is very likely to date to the same time period as the nearby Maccallum Site. It is about
1 km east of the institutions.

About 3 km southwest of the Kent Institution near Mountain Slough about 500 m above the
junction with the Fraser River are two sites, DhRI-66 and DhRI-69 (Figure 5). DhRI-66 or the McRae
Site is a pithouse village first described by Wilson Duff in 1949 and 1952 but not included in the
Provincial Registry until Golder Associates undertook an AlA for a road bridge (Brooke 2007). Duff
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recorded the place name as 7 'tk"alks meaning “a village site or a fishing-place at the end of the
mountain where people lived year round” (Duff 1952). DhRI-69 is a pithouse, apparently originally
part of a row of six, that is on a separate property.
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Figure 5. Mountain Institution and Kent Institution and archaeological sites in locality.
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Expected Site Types

Site types that could be expected to occur at any the institutions are lithic scatters including
isolated finds. At Mountain and Kent Institutes, lithic scatters, pithouses (called sgémél in
Halkomelem language), longhouse depressions, habitation remains such as hearths and roasting pits,
wet sites (including wapato horticultural fields) and burials could have once been present.

Past Land Use and Effects on Archaeological Potential

It is probable that all the institutions were previously disturbed by logging and agriculture.
The construction of the current facilities would have had major impacts on any archaeological
remains once present. The entirety of each institution appears to have been mechanically levelled,
erasing any surface topographic features and maximizing visibility for security. It is likely that all or
most organic soils were removed. Available geotechnical reports support this, and the general
geomorphological interpretations made.

At Kent Institution, soil log for Borehole AH/DCPTQ09-01, near the north of the Institution
outside the perimeter fence (Figure 6), shows over 2 m of compacted fill with a trace of organics in a
thin band at 2.3 to 2.7 m depth, with sands and gravels below that (Public Works and Government
Services Canada 2020: Appendix C Appendix C 'Soil logs from Golder Associates'). A second test
AHO09-02 is about 60 m west, and third auger test AH09-03 near the northern edge of the parking lot
both recovered mixed deposits with rootlets and reeds between 1.8 and 2.3 m depth, with clays, silts,
sands and gravels deeper.

Mountain Institution Borehole BH16-01, near the southwest corner of the perimeter fence
(Figure 6), showed fill to nearly 3 m depth, underlaid by peat over a metre deep, under which was
silt, sand and gravel (Public Works and Government Services Canada 2020 Appendix D Appendix C
'Soil logs from AMEC Wheeler Forster [sic]’). BH16-02 a few metres away showed fill to 2.7 m
(although this included a redeposited topsoil at about 1 m deep) with 70 cm of very soft peat
underneath, in which the borehole terminated.

Mission Institution BH16-01, near the NW corner of the perimeter fence (Figure 7), showed
only 50 cm of fill, under which was a buried topsoil to 70 cm, then silts and sands until glacial till
was encountered at 4 m (Public Works and Government Services Canada 2020 Appendix D
Appendix C, 'Soil logs from AMEC Wheeler Forster' [sic]). BH 16-02 close by had a similar profile,
except glacial till was encountered at 5 m depth.

No geotechnical logs were available from the Matsqui/Pacific/Fraser Valley cluster of
institutions (Figure 8).
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Figure 6. Detail, Mountain and Kent institutions.
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Figure 7. Detail, Mission Institution.
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Figure 8. Detail, Matsqui/Pacific/Fraser Valley institutions.
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Preliminary Impact Assessment

There will be no impact to known archaeological resources. Of the six institutes, Mountain
has the highest archaeological potential, followed closely by Kent, although the original potential is
not directly translatable to impact chance. Mountain Institution would have had high archaeological
potential prior to the institution having been built, due to its location on a raised landform directly
beside an early channel of the Fraser River and with later access provided by Mountain Slough. This
would appear to have been a good location for a village at various periods of time. If the Maccallum
Site is not the village of Tsitsgem (see above) this would be an alternative location for it — in an area
with relatively few gentle raised landforms adjacent to the floodplain. The lower Kent Institute would
have been subject to periodic flooding, but would also be expected to be used at least occasionally for
habitation, hunting waterbirds and deer or elk, gathering wetland resources such as reeds, or tending
wapato crops.

The possibility of encountering archaeological remains at all the remaining institutions would
have been relatively low (although not nil) even prior to the construction of the Institutions, due
primarily to their relatively remote locations in relationship to the major rivers and known trail
corridors of the Fraser Valley. Table 1 attributes suggest that the localities would not have had
obvious resources to draw people to these areas on a regular basis, although doubtless there was
occasional use by hunting parties etc. The complete absence of any recorded archaeological sites in a
huge area around the Pacific/Matsqui/Fraser Valley Institutions is particularly notable and supports
this interpretation. At Mission, the density of known archaeological sites appears to fall to similarly
low levels past about 500 m from the rivers or former river channels, although the Mission site is
closer to known precontact hubs of activity than the trio south of the Fraser.

Construction has reduced the archaeological potential at all the study areas compared to the
unaltered landscape. Bore holes, despite none being near the various gate features, do suggest the
original soils have been largely removed and replaced by fill to make a featureless landform.

The depth of proposed excavations appears to be confined to within the fill. The scale of
development (the relatively small footprint of excavated footings and other works) means that the
risk of impact to relatively rare archaeological items — such as isolated finds — is low, even if some
excavations are deeper than expected.

The general kinds of impacts the proposed project could have on any archaeological resources
in the study area would be primarily during excavation work. Excavations will mostly be within
existing imported fill materials (Public Works and Government Services Canada 2020 Appendices A
through D), but may in some locations extend into underlying older sediments within which
archaeological materials could be encountered. Impacts to archaeological resources could include
loss or breakage of artifacts, features, anthropogenic faunal or floral remains, and loss or disturbance
of human burials; most importantly for archaeology, the loss of context and association between
these various items.
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Recommendations

No further archaeological investigation or monitoring of construction excavation is
recommended. However, to accommodate the very small residual risk, an Archaeological Chance
Finds Procedure should be in place for all sites. At Mountain and Kent institutions the chances of an
unexpected conflict are somewhat greater, particularly if some excavations require for any reason
deeper than expected excavation below the fill and into original ground layers. At these two sites
workers should receive Archaeological Awareness Training to be able to recognize potential
archaeological remains and thereafter follow a Chance Find Procedure.

Chance Finds Procedure

If unanticipated archaeological remains are encountered during construction or land-altering
activity the contractor is advised to halt work in the immediate area and contact designated CSC and
Public Works and Government Services Canada representatives, who will contact a professional
archaeologist for initial evaluation and further direction.

Limitations

The current study is concerned with the management of archaeological sites which may be
affected by the proposed development. As with any archaeological investigation involving a
sampling strategy or desktop review, unidentified cultural deposits may be present within the project
area. On federal land, these deposits may be protected under the Treasury Board Guide to the
Management of Movable Heritage Assets (Treasury Board of Canada Secretariat 2008) and Policy on
Management of Materiel (Treasury Board of Canada Secretariat 2006). If unanticipated
archaeological remains (including but not limited to those identified as potential site types in this
document) are encountered during construction or land-altering activity the developer is advised to
halt work in the immediate area and contact a professional archaeologist and the appropriate
regulatory agency.

The information contained in this report has been compiled specifically for the project as
defined by the proponent and discussed herein. Any subsequent changes to the proposed project may
not be addressed by the current archaeological study and additional studies may be appropriate.
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Professional Statement

The information compiled in this report has been prepared in accordance with the standards of
the BC Association of Professional Archaeologists, the BC Archaeological Impact Assessment
Guidelines (British Columbia Archaeology Branch 1998), and following the Treasury Board Guide to
the Management of Movable Heritage Assets (Treasury Board of Canada Secretariat 2008) and
Policy on Management of Materiel (Treasury Board of Canada Secretariat 2006). This report has
been prepared by Millennia Research Limited staff and reviewed by a senior archaeologist (see
signatories below).

Millennia Research Limited

Per:

Signature:

Morley Eldridge, MA, RPCA

President, Millennia Research Limited
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	1.pdf
	1 SUMMARY OF WORK
	.1 Work covered by Contract Documents:
	.1 Work under this Contract comprises phased construction of new custom fabricated security gates and framework including new concrete foundations, installation of supplied components; demolition and removal work; reconfiguration of fencing, security ...
	.1 Kent and Mountain Institutions, 4732 Cemetery Road in Agassiz, BC.
	.2 Mission Medium Institution, 8751 Stave Lake Street in Mission, BC.
	.3 Matsqui and Pacific Institutions, 33344 King Road in Abbotsford, BC.
	.2 Work includes:
	.1 Deconstruction of existing gates, adjoining fencing and inner perimeter anti- tunneling wall to accommodate the new gates and foundations.
	.2 Installation of supplied Cremone lock hardware for new gates and modifying Cremone locking rods to accommodate the various gate heights. See Section 05 50 00.
	.3 Installation of supplied crash barriers on new concrete foundations,
	.4 Modifications to existing security fences as indicated.
	.5 Remove/extend/modify perimeter security systems (FDS)(PIDS-PA), from existing inner perimeter fence line to inner temporary security fencing:
	.1 Re-establish security systems to new inner perimeter gates and adjoining altered fencing.
	.2 Maintain integrity of fence security systems during construction period.
	.6 Provide temporary security fencing with locking gates where new security gates are under construction as indicated:
	.1 Temporary security fencing to form a secure work area at new gates complete with anti-tunneling barrier.
	.2 At inner perimeter fence line extend FDS security systems to maintain integrity of Security systems during construction. See above paragraph 1.1.2.5.
	.7 Provide temporary construction fencing and gates, before removal of existing gates. Remove temporary gates and fencing after new fencing and security systems are in place and tested.
	.8 Civil work including new paving and landscaping, to commence after new security gates/fencing, security systems are completed and approved, as indicated.
	.2 Work not covered by Contract Documents includes:
	.1 Supply of Cremone Bolt Sets for new security gates.
	.1 Ten (10) double gate Cremone Lock sets and five (5) single gate Cremone Lock sets supplied by the Departmental Representative.
	12 COMMON PRODUCT REQUIREMENTS
	.1 Reference Standards:
	.1 If there is a question as to whether any product or system is in conformance with applicable standards, Departmental Representative reserves right to have such products or systems tested to prove or disprove conformance.
	.2 Cost for such testing will be borne by Departmental Representative in event of conformance with Contract Documents or by Contractor in the event of non-conformance.
	.3 Conform to latest date of issue of referenced standards in effect on date of submission of Bids, except where specific date or issue is specifically noted.
	13 EXECUTION REQUIREMENTS
	.1 Preparation:
	.1 Inspect existing conditions, including elements subject to damage or movement during cutting and patching.
	.2 After uncovering, inspect conditions affecting performance of Work.
	.3 Beginning of cutting or patching means acceptance of existing conditions.
	.4 Provide supports to assure structural integrity of surroundings; provide devices and methods to protect other portions of project from damage.
	.2 Execution:
	.1 Execute cutting, fitting, and patching, to complete Work.
	.2 Fit several parts together, to integrate with other Work.
	.3 Uncover Work to install ill-timed Work.
	.4 Remove and replace defective and non-conforming Work.
	.5 Execute Work by methods to avoid damage to other Work, and which will provide proper surfaces to receive patching and finishing.
	16 CONSTRUCTION/DEMOLITION WASTE MANAGEMENT AND DISPOSAL
	17 CLOSEOUT PROCEDURES
	.1 Inspection and Declaration:
	.1 Contractor's Inspection: Conduct an inspection of Work with all subcontractors, identify deficiencies and defects, and repair as required to conform to Contract Documents.
	.2 Notify Departmental Representative in writing of satisfactory completion of Contractor's Inspection and that corrections have been made.
	.3 Request Departmental Representative’s Inspection.
	.2 Inspection: Departmental Representative and Contractor will perform inspection of Work to identify obvious defects or deficiencies. Contractor to correct deficient Work accordingly.
	.3 Substantial Completion (issued at completion of each phase): submit written certificate that the following have been performed:
	.1 Work has been completed and inspected for compliance with Contract Documents.
	.2 Defects have been corrected and deficiencies have been completed.
	.3 Equipment and components have been tested, adjusted and are fully operational. Operation of equipment have been demonstrated to Department’s personnel.
	.4 Work is complete and ready for Final Inspection.
	.4 Final Inspection: when items noted above are completed, request final inspection of Work by Departmental Representative. If Work is deemed incomplete by Departmental Representative, complete outstanding items and request reinspection.
	18 CLOSEOUT SUBMITTALS
	.1 Record Drawings:
	.1 As work progresses, maintain accurate records to show all deviations from the Contract Drawings. Note on as-built drawings as changes occur. At completion supply:
	.1 Four (4) sets of printed as-built drawings following review.
	.2 Submit one copy of marked up as-built drawings to Departmental Representative.
	.3 Retain original logo and title block on the as-built drawings. Contractor may place on the upper right-hand title block area a small company logo, the text "AS- BUILT" and the date.
	.2 Maintenance manual:
	.1 On completion of project submit to Departmental Representative four paper (in loose leaf type binder) of Operations and Maintenance Manual, made up as follows:
	.1 Provide maintenance manual, with as-built drawings, in O&M manual, page size images and page size drawings. Organize manuals into industry standard maintenance manual tabs with links in index to each descriptive section describing the component or ...
	.2 Organize files into CSI Masterformat numbering system or other approved descriptive titles.
	.3 Label binder "Operation and Maintenance Data", project name, date, names of Contractor, subcontractors, consultants and subconsultants.
	.4 Include guarantees, diagrams and drawings.
	.5 Organize contents into applicable sections of work to parallel project specification break-down. Mark each section by labeled tabs.
	.6 Drawings and manufacturer's literature must be legible.
	19 ARCHAEOLOGICAL REMAINS
	.1 If archaeological biological resources not previously known to be onsite are unearthed during construction, notify Departmental Representative of findings and proceed as directed.
	END OF SECTION
	1 REFERENCES
	.1 Government of Canada:
	.1 Canada Labour Code - (R.S.C., 1985, c. L-2) Amended on 2020-03-25.
	.1 Part II, Occupational Health and Safety.
	.2 National Building Code of Canada (NBCC 2015):
	.1 Part 8, Safety Measures at Construction and Demolition Sites.
	.3 National Fire Code of Canada (2015):
	.1 Part 5, Hazardous Processes and Operations and Division B as applicable.
	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Material Safety Data Sheets (MSDS).
	.2 Province of British Columbia:
	.1 Workers Compensation Act.
	.1 Part 3, Occupational Health & Safety Regulations.
	.2 Province of British Columbia Building Code (2018).
	.1 Part 8, Safety Measures at Construction and Demolition Sites.
	.3 American National Standards Institute (ANSI):
	.1 ANSI/ASSP A10.3 - 2013, Safety Requirements for Powder-Actuated Fastening Systems.
	.4 Canadian Standards Association (CSA):
	.1 CSA S269.1-16 Falsework and Formwork
	.2 CSA 462 - 18 Workplace Electrical Safety Standard.
	.3 CSA Z797- 2018 Code of Practice for Access Scaffold.
	.4 CSA Z1006 -10 Management of Work in Confined Spaces.
	2 RELATED SECTIONS
	.1 Section 01 01 50 - General Instructions for; Submittals procedures, Section Temporary utilities, Construction facilities and Temporary barriers and enclosures.
	.2 Section 02 81 01 - Hazardous Materials use and Abatement.
	.3 Section 02 41 17 - Deconstruction and Removal.
	3 WORKERS' COMPENSATION BOARD COVERAGE
	.1 Comply fully with the Workers' Compensation Act, regulations and orders made pursuant thereto, and any amendments up to the completion of the work.
	.2 Maintain Workers' Compensation Board coverage during the term of the Contract, until and including the date that the Certificate of Final Completion is issued.
	4 COMPLIANCE WITH REGULATIONS
	.1 PWGSC may terminate the Contract without liability to PWGSC where the Contractor, in the
	opinion of PWGSC, refuses to comply with a requirement of the Workers' Compensation Act or the
	Occupational Health and Safety Regulations
	.2 Ensure that all workers are qualified, competent and certified to perform the work as required by the Workers' Compensation Act or the Occupational Health and Safety Regulations.
	6 RESPONSIBILITY
	.1 Assume responsibility as the Prime Contractor for work under this contract.
	.2 Be responsible for health and safety of persons on site, safety of property on site and for protection of persons adjacent to site and environment to extent that they may be affected by conduct of Work.
	.3 Comply with and enforce compliance by employees with safety requirements of Contract
	documents, applicable federal, provincial, territorial and local statutes, regulations, and ordinances, and with site-specific Health and Safety Plan.
	7 HEALTH AND SAFETY COORDINATOR
	.1 Assign a competent and qualified Health and Safety Coordinator to do the following:
	.1 Be responsible for completing all health and safety training, and ensuring that personnel that do not successfully complete the required training are not permitted to enter the site to perform work.
	23 POWDER-ACTUATED DEVICES
	.1 Use powder-actuated devices in accordance with ANSI A10.3 only after receipt of written permission from the Departmental Representative.
	24 FIRE SAFETY AND HOT WORK
	.1 Obtain Departmental Representative's authorization before any welding, cutting or any other hot work operations can be carried out on site.
	.2 Hot work includes cutting/melting with use of torch, flame heating roofing kettles, or other open flame devices and grinding with equipment which produces sparks.
	25 FIRE SAFETY REQUIREMENT
	.1 Store oily/paint-soaked rags, waste products, empty containers and materials subject to spontaneous combustion in ULC approved, sealed containers and remove from site on a daily basis.
	.2 Handle, store, use and dispose of flammable and combustible materials in accordance with the National Fire Code of Canada.
	26 UNFORESEEN HAZARDS
	.1 Should any unforeseen or peculiar safety-related factor, hazard or condition become evident during
	performance of the work immediately stop work and advise the Departmental Representative verbally and in writing.
	27 POSTED DOCUMENTS
	.1 Post legible versions of the following documents on site:
	.1 Site Specific Safety Plan (SSSP) or Health and Safety Plan (HASP).
	.2 Sequence of work.
	.3 Emergency procedures.
	.4 Site drawing showing project layout, locations of the first-aid station, evacuation route and
	marshaling station, and the emergency transportation provisions.
	.5 Notice of Project.
	.6 Floor plans or site plans. Post in non-inmate access areas.
	.7 Notice as to where a copy of the Workers' Compensation Act and Regulations are available on the work site for review by employees and workers.
	.8 Workplace Hazardous Materials Information System (WHMIS) documents.
	.9 Material Safety Data Sheets (MSDS).
	.10 List of names of Joint Health and Safety Committee members, or Health and Safety Representative, as applicable.
	.2 Post all Material Safety Data Sheets (MSDS) on site, in a common area, visible to all workers and in locations accessible to tenants when work of this Contract includes construction activities adjacent to occupied areas.
	.3 Postings should be protected from the weather, and visible from the street or the exterior of the principal construction site shelter provided for workers and equipment, or as approved by the Departmental Representative.
	28 MEETINGS
	.1 Attend health and safety pre-construction meeting and all subsequent meetings called by the Departmental Representative.
	29 CORRECTION OF NON-COMPLIANCE
	.1 Immediately address health and safety non-compliance issues identified by the Departmental Representative.
	.2 Provide Departmental Representative with written report of action taken to correct non-compliance with health and safety issues identified.
	.3 The Departmental Representative may issue a "stop work order" if non-compliance of health and safety regulations is not corrected immediately or within posted time. The Contractor will be
	responsible for any costs arising from such a "stop work order".
	END OF SECTION
	1.4 SUBMITTALS
	.1 Prior to beginning of Work on site submit detailed Waste Reduction Work Plan in accordance with Section 01 01 50 - General Instructions for Construction/Demolition Waste Management And Disposal and indicate:
	.1 Name and address of haulers, waste receiving organizations.
	.2 Provide proof of paid dumping fees to local authority having jurisdiction.
	1.5 EXISTING CONDITIONS
	.1 Take over areas where demolition/removal work is indicated based on the condition at time of examination prior to tendering.
	.2 If Hazardous Containing Materials (HCM) are encountered in course of removal work or cutting and boring activities, stop work, take preventative measures, and notify Departmental Representative immediately. Do not proceed until written instructions...
	.3 The Institution will be operational during work of this Contract. Maintain access around work areas specifically the perimeter road and through existing gates.
	1.6 PROTECTION
	.1 Prevent movement, settlement or damage of services, adjacent fencing, landscaping and site furnishings, not being removed or altered.
	.2 If safety of fencing, components or electrical security systems appears to be compromised during demolition, cease operations and notify Departmental Representative.
	1.7 DEFINITIONS
	.1 Alternate Disposal: reuse and recycling of materials by designated facility, user or receiving organization which has valid Certificate of Approval to operate. Alternative to landfill disposal.
	.2 Recycle: process by which waste and recyclable materials are transformed or collected for purpose of being transferred into new products.
	.3 Recycling: process of sorting, cleansing, treating and reconstituting solid waste and other discarded materials for purpose of using in altered form.
	.1 Recycling does not include burning, incinerating, or thermally destroying waste.
	.4 Reuse: repeated use of product in same form but not necessarily for same purpose. Reuse includes:
	.1 Salvaging reusable materials, before demolition stage, for resale, reuse to recycle facility or for storage for use on future projects.
	.2 Returning reusable items including pallets or unused products to vendors.
	.5 Salvage: removal of structural and non-structural materials from deconstruction/disassembly projects for purpose of reuse or recycling.
	.6 Source Separation: acts of keeping different types of waste materials separate, beginning from first time they became waste.
	1.8 ENVIRONMENTAL PROTECTION
	.1 Do not dispose of waste or volatile materials into watercourses, storm or sanitary sewers.
	.2 Do not pump water containing suspended materials into watercourses, storm or sanitary sewers, or
	onto adjacent properties in accordance with authorities having jurisdiction.
	.3 Prevent extraneous materials from contaminating air beyond deconstruction area, by providing temporary enclosures during Work.
	.4 Employ reasonable means necessary to protect salvaged materials from vandalism, theft, adverse weather, or inadvertent damage.
	.5 Organize staging site and workers in manner which promotes efficient flow of materials through disassembly, processing, stockpiling, and removal.
	2 Products N/A
	3 Execution
	3.1 SITE VERIFICATION OF CONDITIONS
	.1 Employ necessary means to assess site conditions to determine quantity and locations of hazardous materials.
	.2 Investigate site to determine dismantling, processing and storage logistics required prior to beginning of Work.
	.3 Develop strategy for deconstruction to facilitate optimum salvage of recyclable materials.
	.4 Systematically dismantle and remove Gates and fencing components, concrete post foundations, as noted, and dispose of removed material off property in accordance with local authorities having jurisdiction and in accordance with Section 01 01 50 Gen...
	.5 Take precautions to support fencing not being demolished and provide temporary support to prevent collapse. Ensure perimeter fencing is secure at the end of each work shift.
	.6 Do Work in accordance with Section 01 35 33 - Health and Safety Requirements.
	.7 Refer to Appendix G - Pre-renovation Hazardous Building Materials report for location of paint coatings containing lead within the work site areas and Section 02 81 01 Hazardous Materials Use and Abatement for safe handling of silica during demolit...
	3.2 PREPARATION
	.1 Notify Departmental Representative prior to commencing work on site.
	END OF SECTION
	2 PRODUCTS
	2.1 MATERIALS
	.1 Description:
	.1 Bring on site only quantities hazardous material required to perform Work.
	.2 Maintain SDS in proximity to where materials are being used. Communicate this location to personnel who may have contact with hazardous materials.
	3 EXECUTION
	3.1 HAZARDOUS MATERIALS ABATEMEN
	.1 Scope of Abatement Activities.
	.1 Abatement shall be conducted to handle, alter, remove and/or dispose of hazardous building materials as identified in the Assessment Reports in accordance with applicable regulations, guidelines, standards and/or best practices for such work, where...
	.2 Contractor is responsible for reviewing plans, specifications and reports such that they understand the locations and amounts of hazardous materials that will be impacted by the Work of this contract, and such that appropriate plans and budgets can...
	.3 The listing below is a summary of the identified hazardous building material categories that are anticipated to require disturbance and/or will be in the work area of the renovations, along with their associated removal and disposal regulations, gu...
	.1 Lead and Lead-Containing Paints (LCPs)
	.1 Refer to the Assessment Report for identities and locations of lead-containing materials (including LCPs) that may require disturbance during the Work.
	.2 Actions that will disturb lead-containing materials (including paints and materials coated with LCPs) are to be conducted in accordance with the requirements of the current version of the WorkSafe BC publication “Lead-Containing Paint and Coatings:...
	.3 Although LCPs and items coated with LCPs will be removed for disposal during the Work, unless deemed necessary through risk assessment conducted by the Contractor, comprehensive removal of LCPs from items or surfaces is not expected to be required ...
	.1 If required, refer to the provisions of the 2017 WorkSafe BC publication “Lead-Containing Paint and Coatings: Preventing Exposure in the Construction Industry” and “Safe Work Practices for Handling Lead”, for removal of LCPs from surfaces before an...
	.1 Contractor will be responsible for verification testing of surfaces where LCPs have been removed. Confirmation of acceptable results is to be provided to the Departmental Representative for review before proceeding with any welding or torch-cutting...
	.4 Waste transportation to be conducted in accordance with BC Reg. 63/88 and the Federal Transportation of Dangerous Goods Regulation.
	.5 Waste classification (including Toxicity Characteristic Leachate Procedure (TCLP)) and subsequent disposal to be conducted in accordance with BC Reg. 63/88.
	.2 Silica
	.1 When silica-containing materials are to be disturbed and/or removed (e.g., coring through concrete slabs, demolition of masonry or concrete units), ensure dust control measures are employed such that airborne silica dust concentrations do not excee...
	.1 Developing a Silica Exposure Control Plan.
	.2 Providing workers with respiratory protection.
	.3 Wetting the surface of the materials, use of water or dust suppressing agents to prevent dust emissions.
	.4 Providing workers with facilities to properly wash prior to exiting the work area.
	3.2  CLEANING
	.1 Progress Cleaning: Leave Work area clean at end of each day.
	.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment.
	.3 Waste Management: separate waste materials for reuse and recycling.
	.1 Dispose of hazardous waste materials in accordance with applicable federal and provincial acts, regulations, and guidelines.
	.2 Recycle hazardous wastes for which there is approved, cost effective recycling process available.
	END OF SECTION
	END OF SECTION
	END OF SECTION
	3 Execution
	3.1 PREPARATION
	.1 Provide Departmental Representative 48 hours’ notice before each concrete pour.
	.2 Place concrete to CAN/CSA A23.1, Clause 19; Adhere strictly to CSA A23.1 for proper preparation of Cold Weather Concrete.
	.3 Place concrete reinforcing in accordance with Section 03 20 00 - Concrete Reinforcing.
	.4 During concreting operations:
	.1 Development of cold joints not allowed.
	.2 Ensure concrete delivery and handling facilitates placing with minimum of rehandling, and without damage to existing structure or Work.
	.5 Anchor Bolts:
	.1 Set anchor bolts to templates under supervision of appropriate trade prior to placing concrete.
	3.2 CONSTRUCTION
	.1 Perform cast-in-place concrete work in accordance with CSA-A23.1/A23.2.
	3.3 INSERTS
	.1 Cast in sleeves, ties, anchors, reinforcement, bolts and other inserts required to be built in.
	.1 Sleeves and openings greater than 100 mm x 100 mm not indicated, must be reviewed by Departmental Representative.
	3.4 FINISHES
	.1 Horizontal exposed site concrete: provide broom finish for top of footings at grade level.
	3.5 FIELD QUALITY CONTROL
	.1 Site tests: conduct tests as follows and submit report .
	.1 Concrete pours at each site.
	.2 Slump.
	.3 Air content.
	.4 Compressive strength at 7 and 28 days.
	.5 Air and concrete temperature.
	.2 Inspection and testing of concrete and concrete materials will be carried out by testing laboratory approved by Departmental Representative for review to CSA A23.1/A23.2.
	.1 Ensure testing laboratory is certified to CSA A283.
	.3 Concrete testing: to CSA-A23.1/A23.2 by testing laboratory designated is included in the Contract. Accelerated test methods will apply.
	2.4 FABRICATION
	.1 Build work square, true, straight and accurate to required size, with joints closely fitted and properly secured.
	.2 Fabricate items from steel unless indicated otherwise; all steel for exterior items hot dip galvanized, unless indicated otherwise.
	.3 Use welded connections for all steel work, except as noted otherwise and as approved by Departmental Representative.
	.4 Where possible, fit and shop assemble work, match mark, ready for erection.
	.5 Ensure exposed welds are continuous for length of each joint. Where continuous welds may cause distortion of fabrication use stitch welds and plastic filler.
	.6 Leave welds proud except in areas where critical tolerances occur to facilitate designed clearances where gates meet and at hardware attachments, grind welds flat.
	.7 Provide holes in steel gate framework in semi concealed areas to facilitate drainage and hot dip galvanizing.
	.8 Supply to respective trades and install gate post frame and bollards in accordance with reviewed shop drawings and details.
	2.5 CREMONE LOCK BOLT EXTENSIONS
	.1 Fabricate Cremone rod extensions using 26.67 mm OD round pipe to facilitate locking of shorter Cremone rods into gate top and bottom receivers on taller gates beyond the limits of standard height cremone rods supplied under this Contract. All singl...
	.2 Machine Cremone rod ends to suit inside diameter of pipe and weld extension to rod. Length of machined ends approximately 100 mm long. New rod extensions to suit required rod length in final assembly of swing gates as indicated.
	.3 Weld rods and grind welds flat.
	.4 Hot dip galvanized exterior steel.
	.5 Install Cremone rods concealed inside 75 x 75 mm HSS gate framework as indicated .
	2.6 GATE POST/FRAME AND SWING GATES
	.1 Fabricate gate post and overhead frame and gate framework from square HSS members as indicated. All 90 degree corners mitred and exposed ends of HSS closed.
	.1 Drill holes in HSS gate and gate post frames to accommodate hinge bolts.
	.2 Drill holes in gate framework to facilitate passage and installation/removal of cremone lock vertical rods.
	.3 Drill holes in HSS gate and post frames to suit drainage and hot dip galvanizing.
	.1 Upper Receiver:
	.1 Fabricate plate and angle rod receivers to allow for adjustment and accommodate the cremone lock vertical rods. Weld fixed plate to underside of HSS horizontal overhead gate frame.
	.2 Drill three slotted holes in fixed plate and two holes in adjustable angle to suit 10 mm bolts. Slotted holes for fastening bolts to allow for 25 mm vertical movement. Vertical adjustment in angle to prevent lower leg from raising higher than lower...
	.3 Weld three captive 10 mm nuts to angle leg to accommodate bolts. Drill two holes in lower leg to accommodate Cremone vertical bolts. Make holes slotted for Cremone rods to allow for 25 mm lateral movement.
	.4 Note: receiver for single swing gates are shorter in length and have two adjusting bolts and one hole to receive Cremone bolt rod.
	.2 Lower Receiver:
	.1 Fabricate formed plate rod receivers to accommodate the Cremone lock vertical rods. Weld stiffening plate or formed hat section to underside of formed plate as indicated.
	.2 Drill two elongated holes to receive Cremone rods. Allow for 25 mm elongation.
	.3 Drill four holes to accommodate expansion anchors.
	.4 Note: receiver for single swing gates are shorter in width and have one elongated hole for Cremone rod.
	.3 Paint lower receiver plate safety yellow.
	2.11 GATE BOLLARD / HOLD OPEN
	.1 Fabricate bollard from 114 Ø x 9.5 mm wall thickness HSS, 1.8 m long with welded on 6 mm Ø eye, all galvanized.
	.2 Fasten 600 mm long galvanized steel grade 30 proof coil chain to welded on eye and attach hook to chain end using 6 mm Ø hex bolt with double nut. Chain links 6 mm Ø.
	.3 Rubber bumper: solid rubber threaded into pipe facing gate.
	.4 Paint bollard safety yellow.
	.5 At Mission and Mountain Institution provide two custom retractable Gate Bollards mounted in
	fabricated steel box with hinged lockable lid as indicated. Include rubber bumper and chain as noted above for typical bollard.
	.6 Make provision for mounting to concrete base using expansion anchors.
	.7 Paint steel box with powder coated polyester thermal coating in safety yellow.
	2.12 FINISHES
	.1 Galvanizing: hot dipped galvanizing with minimum zinc coating of 600 g/m² to ASTM A123. for all ferrous metal fabrications at exterior locations to be galvanized after fabrication.
	.2 Galvanize touch-up primer: zinc rich, ready mix to CAN/CGSB-1.181.
	END OF SECTION
	3.2 INSTALLATION
	.1 Install Crash Barrier units in accordance with Appendix F documents and available manufacturer's
	instructions. Confirm exact locations for Crash Barriers with Departmental Representative.
	.2 Install units level and plumb set into concrete foundations as indicated.
	.3 Adjust operable parts for correct function.
	3.3 CLEANING
	.1 Clean Crash Barriers and touch up any marked or chipped paint coatings with compatible coating to match existing.
	.2 Promptly remove all trash resulting from the unpacking and installation.
	END OF SECTION
	END OF SECTION
	END OF SECTION
	3.2 IDENTIFICATION
	.1 Provide equipment identification in accordance with Section 26 05 00 - Common Work Results - Electrical.
	.2 Install size 2 identification lamicoids indicating system name on pull boxes and junction boxes.
	.3 Install size 6 identification lamicoid.
	END OF SECTION
	3.2 FIELD QUALITY CONTROL
	.1 Perform tests of each type of cable and system as indicated.
	.2 Remove and replace entire length of cable if cable fails to meet any test criteria.
	END OF SECTION
	3.2 PIDS P/A SYSTEM
	.1 The PIDS P/A will be affected by work under this Contract because the cables will be re-routed along and/or spliced to accommodate the new gate configurations. Remove, splice, re-install and install new cable as indicated. Test PIDS P/A cabling as ...
	.2 Cutting, re-routing and splicing PIDS P/A cable must be started, completed, and tested within the same working day. The entire PIDS P/A system must be fully operational at the end of that day.
	.3 Provide new shielded PIDS P/A cable to match existing where indicated.
	3.3 FDS PROCESSOR CABLING
	.1 The entire FDS system will be affected by work under this Contract because the FDS Processor cables will be re-routed and/or spliced to accommodate the new gate configurations. Remove, splice, re-install and install new cable as indicated. Test Pro...
	.2 Cutting, re-routing and splicing FDS Processor cable must be started, completed, and tested within the same working day. The entire FDS system must be fully operational at the end of that day.
	.3 Provide new FDS Processor cable to match existing where indicated.
	3.4 PIDS MAPS
	.1 Modify all PIDS maps to indicate all modifications to gates on inner and outer perimeter fences, including all gates removed and added, and all gate position switches removed.
	3.5 EXISTING GATE POSITION SWITCHES
	.1 Disconnect existing gate position switch wiring from associated FDS Processor and modify connections within Processor as required.
	.2 Modify existing PIDS data base as required to eliminate the gate position switch alarms from the PIDS system and PIDS Maps.
	3.6 WORK STAGES
	3.13 MDS CABLES
	.1 A Senstar OmniTrax MDS security system is installed.
	.2 The MDS includes two cables run parallel to the inner perimeter fence and buried below grade in the area between the inner and outer perimeter fences.
	.3 The cables are buried approximately 230mm below grade.
	.4 The cables are centered between the inner and outer perimeter fences.
	.5 Depending on the soil conditions, the two cables are spaced approximately 200mm to 600mm apart.
	.6 Obtain buried cable depth and spacing information from the Departmental Representative.
	.7 Take care when disturbing soil conditions in the area between the inner and outer perimeter fences, ensuring no damage is done to the MDS cables.
	3.14 FDS SECTOR TESTING, VERIFICATION AND SETUP
	.1 Once the gate installation, fence fabric installation, FDS and PIDS P/A systems have been completely installed at each location, complete the following:
	.1 Visually inspect each fence panel for loose connections or improper installation. Vigorously shake each fence panel to ensure there are no rattles, bangs or squeaks. Fence fabric tension and connections should be sufficiently tight to produce no no...
	.2 Re-verify the fence fabric deflection.
	.3 Test the PIDS P/A pathway by both initiating a PIDS alarm and using manual switching. In both
	cases, test for intelligibility. Perform the test procedures as listed in ES/SPEC-0402.
	.4 Test the FDS in accordance with ES/STD-0405 and Senstar’s recommended practice with tap tests on each fence panel and two equally-spaced climb tests on different fence panels. Ensure the FDS Sector is appropriately annunciated in the MCCP. Adjust t...
	.5 Document all test results on sign-off sheets.
	.6 Departmental Representative and designates to witness tests and to verify correct operation of the systems.
	Part 2 PRODUCTS
	2.1 MATERIALS
	.1  Gravel to be composed of inert, durable material, reasonably uniform in quality and free from soft or disintegrated particles. In absence of satisfactory performance records over a five year period for particular source of material, soundness to b...
	.2 All crushed gravel when tested according to ASTM C-136 and ASTM C-117, or latest revised issue,
	to have a generally uniform gradation and conform to following gradation limits and 60% of the material passing each sieve must have one or more fractured faces. Determination of the amount of fractured material shall be in accordance with the Ministr...
	2.7 GRANULAR PIPE BEDDING AND SURROUND MATERIAL
	.1 Crushed or graded gravels to conform to following gradations:
	2.8 SELECT GRANULAR SUB-BASE
	.1 To be well graded granular material, substantially free from lumps and organic matter, screened if required to conform to following gradations:
	2.11 RECYCLED AGGREGATE MATERIAL
	.1 Aggregates containing recycled material may be utilized if approved by the Departmental Representative. In addition to meeting all other conditions of this specification, recycled material should not reduce the quality of construction achievable wi...
	Part 3 EXECUTION
	3.1 HANDLING
	.1 Handle and transport aggregates to avoid segregation, contamination and degradation.
	.2 Do not use intermixed or contaminated materials. Remove and dispose rejected materials within 48 h of   rejection.
	Part 1 GENERAL
	1.1 RELATED SECTIONS
	.1 Section 01 01 50-General Instructions.
	.2 Section 31 05 16-Aggregate Materials.
	1.2 REFERENCES  .
	.1 American Society for Testing and Materials International (ASTM)
	.1 ASTM C 117, Standard Test Method for Material Finer than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C 136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.3 ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600 kN-m/m ³).
	.4 ASTM D 1557, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (2,700 kN-m/m ³)
	.5 ASTM D 4318, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2, Sieves, Testing, Woven Wire, Metric.
	.3 Canadian Standards Association (CSA International)
	.1 CAN/CSA-A3000, Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
	.1 CSA-A3001, Cementitious Materials for Use   in Concrete.
	.2 CSA-A23.1/A23.2, Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
	1.3 DEFINITIONS
	.1 Rock Excavation:
	.1 Rock is defined as all solid rock in form of bedrock, masses, ledges, seams or layers and includes igneous rock of any sort, conglomerate, sandstone or shale, that requires breaking by continuous drilling and blasting before excavation and removal....
	.2 Trench rock removal is defined as rock to be removed during excavation of utility trenches.
	1.4 SAFETY REQUIREMENTS
	.1 Comply with Section 01 01 50-General Instructions.
	.2 Design and install trench shoring in accordance with the regulations of the Workers Compensation Act of British Columbia.
	1.5 BLASTING OPERATION PROPOSAL
	.1 Submit to Contract Administrator for approval, written proposal of operations for removal of rock by blasting.
	.2 Indicate proposed method of carrying out work. Include details on protective measures, time of blasting and other pertinent details.
	.3 No blasting to proceed without written approval of Contract Administrator.
	1.7 LIMITATIONS OF OPEN TRENCH
	.1 Excavate trenches only as far in advance of pipe laying operation as safety, traffic, and weather
	conditions permit and, in no case, to exceed 30m. Before stopping work on last day of work before
	each weekend or holiday, completely backfill every trench. If circumstances do not permit complete backfilling of all trenches, adequately protect all open trenches or excavations with approved fencing or barricades and, where required, with flashing ...
	Part 2 PRODUCTS
	2.1 USE OF SPECIFIED MATERIALS
	3.4 BACKFILL AND COMPACTION
	.1 General: Place backfill carefully in trench to prevent damage to installed pipe.
	.2 Shoring: during backfill and compaction of trench, remove shoring in such a manner as to allow proper compaction and to prevent trench walls from collapsing. Remove all bracing and/or shoring from trench.
	.3 Backfill Materials:
	.1 Boulevards and easements: for trenches in boulevards, easements or other areas not subjected to vehicle loading, and outside of ditch lines, backfill with approved native materials except as shown otherwise on Contract Drawings.
	.2 Roads, driveways and shoulders: for trenches in paved or graveled roads, driveways, shoulders or other areas subjected to vehicle loading, backfill with imported granular material or approved native material as specified on Contract Drawings. Road ...
	.3 Ditches: backfill with imported granular material or approved native material as specified on Contract Drawings.
	.4 Departmental Representative may permit native materials for all above uses subject to suitability of native material for said use. Native material approved for re-use to be handled, stockpiled and compacted using construction method appropriate for...
	3.5 SURFACE RESTORATION
	.1 General:
	.1 Restore all disturbed surfaces to condition at least equal to which existed prior to construction.
	.2 Make good any damage to adjacent lands or improvements.
	.3 Resolve all reasonable claims arising from Contractor’s actions and obtain written releases from Departmental Representative following final restoration.
	.2 Boulevards and easements:
	.1 Restore surface to minimum 100 mm depth.
	.2 Restore unimproved surfaces with material equal to that removed at surface.
	.3 Restore gardens with approved top soil or bark mulch to match existing conditions.
	.4 Restore lawns with approved topsoil and seed or sod to match existing lawn.
	.5 Restore gravel surfaces with matching granular materials.
	.6 Complete final restorations immediately upon completion of trench backfilling.
	.3 Graveled roads and driveways:
	.1 Restore surface with minimum 75 mm to 100 mm thick lift of 19 mm granular road base material.
	.2 Compact to minimum 95% Modified Proctor density.
	.3 Complete final restoration immediately upon completion of trench backfilling.
	.4 Ditches:
	.1 Re-shape ditches to specified lines, grades and sections as specified to ensure stability of ditch slopes and bottom.
	.2 Compact to minimum 95% Modified Proctor Density.
	.3 Complete final restoration immediately upon completion of trench backfilling.
	.5 Base preparation for paved surfaces:
	.1 Paved surfaces to include all paved roads, driveways, sidewalks and parking areas.
	.2 If native material used for backfill provide specified depth of subbase as shown on Contract Drawings.
	Part 1 GENERAL
	Part 3 EXECUTION
	3.4 SURPLUS MATERIAL
	.1 Remove surplus material and material unsuitable for fill, grading or landscaping off site at approved disposal area.
	3.5 TOPSOIL AND FINISH GRADING
	.1  See Section 32 91 19-Topsoil Placement and Grading for placement and finish grading of growing medium (topsoil).
	1.5 WASTE MANAGEMENT AND DISPOSAL
	.1 Divert excess materials from landfill to site approved by Departmental Representative.
	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Unless shown otherwise on the Contract Drawings, the following specified materials are approved
	for   their respective uses. Backfill for embankment fill (subgrade fill) to be:
	.1 Approved native or imported granular material.
	.2 Pit run gravel.
	.3 Pit run sand.
	.2 Refer to Section 31 05 16-Aggregate Materials for specifications for approved granular materials.
	Part 3 EXECUTION
	3.1 GENERAL
	.1 Strip all organic material to specified limits and specified depth or as directed by Departmental Representative. Do not handle topsoil while wet or frozen condition or in any manner in which soil structure is adversely affected. Remove all debris....
	.2 Surface drainage:
	.1 Provide suitable temporary ditches or other approved means of handling drainage prior to excavation and during construction to protect construction are and adjacent and other affected properties. Provide siltation controls to protect natural waterc...
	.2 Comply with Section 01 11 55-General Instructions.
	3.2 EXCAVATION
	.1 Notify Departmental Representative sufficiently in advance of excavation operations for initial cross- sections to be taken.
	.2 Notify Departmental Representative whenever unsuitable materials are encountered in cut sections and remove unsuitable materials to depth and extent as directed by Departmental Representative.
	3.3 INSPECTION OF NATIVE SURFACE
	.1 Prior to placing embankment fill, proof roll graded native surface using fully loaded single or dual axle dump truck. Departmental Representative may authorize use of other acceptable proof rolling equipment. Remove soft or other unstable material....
	Section 31 24 13-Roadway Embankments proctor density in compliance with ASTM D1557. (All following references to density imply compliance with ASTM D1557).
	3.6 FINISHED TOLERANCE
	Part 1 GENERAL
	1.1 RELATED SECTIONS
	.1 Section 31 24 13-Roadway Embankments
	.2 Section 31 05 16-Aggregate Materials.
	1.2 REFERENCES
	.1 American Society for Testing and Materials (ASTM)
	.1 ASTM C 117, Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
	.2 ASTM C 131, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.3 ASTM C 136, Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D 422, Standard Test Method for Particle- Size Analysis of Soils.
	.5 ASTM D 698, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600kN-m/m³).
	.6 ASTM D 1557, Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (2,700kN-m/m³).
	.7 ASTM D 1883, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.8 ASTM D 4318, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.1, Sieves, Testing, Woven Wire, Inch Series.
	.2 CAN/CGSB-8.2, Sieves, Testing, Woven Wire, Metric.
	1.3 WASTE MANAGEMENT AND DISPOSAL
	.1 Divert unused granular material from landfill to local facility as approved by Departmental Representative.
	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Material for road subbase to be:
	.1 Select granular subbase.
	.2 75 mm pit run gravel.
	.3 75 mm minus crushed gravel.
	.4 Pit run sand.
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials and application of asphalt tack coat to an existing asphalt or concrete surface prior to asphalt paving.
	1.2 RELATED SECTIONS
	.1 Section 01 01 50-General Instructions.
	.2 Section 32 12 13.23-Asphalt Prime.
	.3 Section 32 12 16-Asphalt Paving.
	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM D 140, Standard Practice for Sampling Bituminous Materials.
	.2 ASTM D 633, Standard Volume Correction Table for Road Tar.
	.3 ASTM D 1250, Standard Guide for Use of the Petroleum Measurement Tables.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-16.2, Emulsified Asphalts, Anionic Type, for Road Purposes.
	1.4 QUALITY ASSURANCE
	.1 Upon request by Departmental Representative, submit manufacturer's test data and certification that asphalt tack coat material meets requirements of this section.
	.2 Provide access on tanker for Departmental Representative to sample asphalt material to be incorporated into work, in accordance with ASTM D140.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with ASTM D 140.
	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Divert unused asphalt from landfill to facility capable of recycling materials.
	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Emulsified asphalt: to CAN/CGSB-16.2, grade: SS-1.
	Part 3 EXECUTION
	3.1 EQUIPMENT
	.1 Refer to Section 32 12 13.23-Asphalt Prime.
	3.2 APPLICATION
	.1 Obtain Departmental Representative's approval of  surface before applying asphalt tack coat.
	.2 Apply asphalt tack coat only on clean and dry surface.
	.3 Dilute asphalt emulsion with water at 1:1 ratio for application.
	.1 Mix thoroughly by pumping or other method approved by Departmental Representative.
	.4 Apply asphalt tack coat evenly to pavement surface at rate as directed by Departmental Representative, but not to exceed 0.7 L/m² when diluted with water at 1:1 ratio.
	.5 Paint contact surfaces of curbs, gutters, headers, manholes and like structures with thin, uniform coat of asphalt tack coat material.
	.6 Do not apply asphalt tack coat when air temperature is less than 5 degrees C or when rain is forecast within 2 hours of application.
	.7 Apply asphalt tack coat only on unfrozen surface.
	.8 Asphalt tack oil, is toxic to aquatic life. Provide extra caution near catch basins and storm drain inlets as all storm sewers in the worksite drain to an environmentally sensitive watercourse.
	.9 Evenly distribute localized excessive deposits of tack coat by brooming as directed by Departmental Representative.
	.10 Where traffic is to be maintained, treat no more than one half of width of surface in one application.
	.11 Keep traffic off tacked areas until asphalt tack coat has set.
	.12 Re-tack contaminated or disturbed areas as directed by Departmental Representative.
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Section 32 12 13.23 refers to those portions of the work that are unique to the supply and application of asphalt prime coat. This section must be referenced to and interpreted simultaneously with all other sections pertinent to the works described...
	1.2 RELATED SECTIONS
	.1 Section 01 01 50-General Instructions.
	.2 Section 32 11 19-Granular Base.
	.3 Section 32 12 16-Asphalt Paving.
	1.3 REFERENCES
	.1 American Society for Testing and Materials International, (ASTM)
	.1 ASTM D 140, Standard Practice for Sampling Bituminous Materials.
	.2 ASTM D 633, Standard Volume Correction Table for Road Tar.
	.3 ASTM D 1250, Standard Guide for Use of the Petroleum Measurement Tables.
	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-16.2, Emulsified Asphalts, Anionic Type, for Road Purposes.
	1.4 QUALITY ASSURANCE
	.1 Upon request by Departmental Representative, submit manufacturer's test data and certification that asphalt prime coat material meets requirements of this section.
	.2 Provide access on tanker for Departmental Representative to sample asphalt material to be incorporated into work, in accordance with ASTM D140.
	1.5 DELIVERY, STORAGE AND HANDLING
	.1 Deliver, store and handle materials in accordance with ASTM D 140.
	1.6 WASTE MANAGEMENT AND DISPOSAL
	.1 Divert unused asphalt from landfill to facility capable of recycling materials.
	Part 2 PRODUCTS
	2.1 MATERIALS
	.1 Asphalt material: to CAN/CGSB-16.1 grade RM-20, MC-70 or CAN/CGSB-16.2 grade SS-1 h, as specified in Supplementary Specifications.
	.2 Sand blotter: clean granular material passing 4.75 mm sieve and free from organic matter or other
	deleterious materials.
	Part 3 EXECUTION
	3.1 EQUIPMENT
	.1 Pressure Distributor:
	.1 Designed, equipped, maintained and operated so that asphalt material at even temperature may be applied uniformly on variable widths of surface up to 5 m at readily determined and controlled rates from 0.2 to 5.4 L/m2 with uniform pressure, and wit...
	.2 Capable of distributing asphalt material in uniform spray without atomization at temperature required.
	.3 Equipped with meter registering metres of travel per minute visibly located to enable truck driver to maintain constant speed required for application at specified rate.
	.4 Pump equipped with flow meter graduated in units of 5 L or less per minute passing through nozzles and readily visible to operator. Pump to operate by separate power unit independent of truck power unit.
	.5 Equipped with an easily read, accurate and sensitive device which registers temperature of liquid in reservoir.
	.6 Equipped with accurate volume measuring device or calibrated tank.
	.7 Nozzles to be of same make and dimensions, adjustable for fan width and orientation.
	.2 Hand Sprayer: For small and/or inaccessible areas, a pressurized hand-held spray wand may be used.
	3.2 APPLICATION
	.1 Obtain Departmental Representative's approval of surface before applying asphalt prime.
	Part 1 GENERAL
	1.1 SECTION INCLUDES
	.1 Materials and installation for asphalt concrete paving for roads and airport runways.
	1.2 RELATED SECTIONS
	.1 Section 01 01 50-General Instructions.
	.2 Section 31 05 16-Aggregate Materials.
	.3 Section 32 12 13.16-Asphalt Tack Coats.
	1.3 REFERENCES
	.1 American Association of State Highway and Transportation Officials (AASHTO)
	.1 AASHTO M320, Standard Specification for Performance Graded Asphalt Binder.
	.2 AASHTO R29, Standard Specification for Grading or Verifying the Performance Graded of an Asphalt Binder.
	.3 AASHTO T245, Resistance to Plastic flow of Bituminous Mixtures Using Marshall Apparatus.
	.2 Asphalt Institute (AI)
	.1 AI MS2 Sixth Edition, Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types.
	.3 American Society for Testing and Materials International, (ASTM)
	.1 ASTM C 88, Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate or Magnesium Sulphate.
	.2 ASTM C 117, Standard Test Method for Material Finer Than 0.075mm (No.200) Sieve in Mineral Aggregates by Washing.
	.3 ASTM C 123, Standard Test Method for Lightweight Particles in Aggregate.
	.4 ASTM C 127, Standard Test Method for Specific Gravity and Absorption of Coarse Aggregate.
	.5 ASTM C 128, Standard Test Method for Density, Relative Density (Specific Gravity), and Absorption of Fine Aggregate.
	.6 ASTM C 131, Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
	.7 ASTM C 136, Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
	.8 ASTM C 207, Standard Specification for Hydrated Lime for Masonry Purposes.
	Part 3 EXECUTION
	3.1 PLANT  AND MIXING REQUIREMENTS
	.1 Batch and continuous mixing plants:
	.1 To ASTM D 995.
	.2 Feed aggregates from individual stockpiles through separate bins to cold elevator feeders. Do not load frozen materials into bins.
	.3 Feed cold aggregates to plant in proportions to ensure continuous operations.
	.4 Calibrate bin gate openings and conveyor speeds to ensure mix proportions are achieved.
	.5 Before mixing, dry aggregates to moisture content not greater than 0.5% by mass or to lesser moisture content if required to meet mix design requirements.
	.4 Other than requirements relating specifically to Portland cement concrete, ensure hot-mix asphalt concrete sidewalks and curbs comply with all requirements of Section 32 16 15-Concrete Walks, Curbs and Gutters.
	.5 Ensure hot-mix asphalt concrete driveways comply with all requirements of Section 32 12 16-Asphalt Paving.
	3.10 FINISH TOLERANCES
	.1 Finished asphalt surface to be within 6mm of design elevation but not uniformly high or low.
	1 General
	1.2 RELATED WORK
	1.3 REFERENCE STANDARDS
	2.2 SECURITY TOPPING
	.1 Galvanized barbed tape concertina 20 x 0.5 mm clenched around a 2.5mm dia. spring steel galvanized core wire:
	.1 Fence topping: to ASTM 1379, minimum 710 mm diameter (635 when installed) single coil concertina, fabricated from 0.64 mm thickness TYPE 430 stainless steel, minimum 25 mm wide, cold clenched 230  around a 2.5 mm diameter galvanized 1520 MPa tensil...
	2.3 TEMPORARY SECURITY FENCE SWING GATES
	2.4 FINISHES
	3 Execution
	3.2 INSTALLATION OF TEMPORARY ANTI-TUNNELING BARRIER
	3.3 INSTALLATION OF SWING GATES
	3.4 INSTALLATION OF BARBED WIRE
	3.5 INSTALLATION OF SECURITY TOPPING
	3.6 TOUCH UP
	3.7 CLEANING

	Part 1 GENERAL
	1.5 QUALITY ASSURANCE
	.1 Pre-installation meetings: conduct pre-installation meeting to verify project requirements, installation instructions and warranty requirements.
	1.6 WASTE MANAGEMENT ANDDISPOSAL
	.1 Divert unused soil amendments from landfill to official hazardous material collections site approved
	by Departmental Representative.
	2.4 SOURCE QUALITY CONTROL
	Part 3 EXECUTION
	3.2 STRIPPING OF TOPSOIL
	3.3 PREPARATION OF EXISTING GRADE
	.1 Verify that grades are correct.
	Part 1 GENERAL
	1.2 RELATED SECTIONS
	1.4 MATERIAL CERTIFICATION
	Part 2 PRODUCTS
	2.2 CORRUGATED  STEEL PIPE
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