Cobble Hill Holdings ltd.

Cobble Hill Holdings Itd

101-536 Herald St, Victoria BC VBW1S56
s.22

Jennifer Mcguire

Executive Director

April 18,2017

Dear Jennifer Mcguire:

Please find attached complete as built files for the existing infrastructures in place.

Please contact myself or sirm with any concerns or further clarification on any of the items submitted.

Sincerely,

e ) L

i
L

martyblock J
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460 Stebbings Road
Shawnigan Lake, BC, VOR 2W3
Phone: 240.743.0811 Fax: 250.743.0812

Date: April 18, 2017

Cobble Hill Holdings Ltd.
Herald Street Law
101-536 Herald Street
Victoria, BC

V8W 156

ATTN: Marty Block and Mike Kelly
Via Hand Delivery

RE: Spill Prevention Order M0O1701
Dear Mr. Block and Mr. Kelly,

The enclosed binder presents information compiled from various sources specific to PART A: Final
Closure bullet number 3 in the amended Spill Prevention Order: MO1701 issued March 15, 2017 for the
460 Stebbings Road Lot 23 Cobble Hill Holding’s Ltd. (CHH) site (the “Facility”).

The deadline to submit this information was April 17, 2017 as per the March 17, 2017 letter RE: Input
from Ministry staff to be addressed and responded as part of Final Closure Plan pursuant to the amended
Spill Prevention Order (SPQO) issued by the Minister Polak on March 15, 2017. CHH formally requested a
one-day extension via email to jennifer.Mcguire@gov.be.ca. The extension was accepted.

Enclosed documentation includes:

e Complete up to date “As-Built” plans and specifications of the existing Facility.
e Accompanying certification of “As-Built” documentation by a Qualified Professional as defined in
the Landfill Criteria for Municipal Solid Waste, Second Edition, June 2016.

We hope that the enclosed documentation will provide you with suitable supporting data to assess the
existing Facility. The remainder of this letter will address points a.) through f.) of Section 1 of the March
17, 2017 letter issued by the Ministry of Environment RE: Input from Ministry staff to be addressed and
responded as part of Final Closure Plan pursuant to the amended Spill Prevention Order (SPQ) issued by
the Minister Polak on March 15, 2017.

1) Complete up-to-date “As-Built” plans and specifications of the existing Facility.
e Submitted in enclosed binder.
a) Previous information referred to a seepage blanket above the bedrock (e.g. Active Earth
Engineering Ltd. Seepage Blanket Detuails, dated December 10, 2013; Environmental Appeal
Board decision of March 20, 2015 (para 491 etc.); SHA Feb 2017 closure plan (section 3.2)). The
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WSP Feb 2017 Review (page iv), states that “As built drawings for the PEA do not clearly indicate
if a seepage blanket was installed”.

e The Seepage Blanket referred to in the documents was clearly indicated in the Bedrock
Integrity Inspection and Risk Assessment report prepared for Cell 1 (binder page 13,
paragraph 2), certified by a Qualified Professional (QP).

© Asseen in the Test Pit Location Plan (binder page 16), and the pictures (binder pages 17-
19), six test pits were excavated through the Seepage Blanket for the entirety of Cell 1
to determine bedrock quality.

® Excavation through the Seepage Blanket, shown in the Bedrock integrity Inspection and
Risk Assessment May 05, 2016 photos (binder page 22), was further carried out using a
second third-party QP to confirm bedrock quality for the westward construction of Cell
1.

o Please note that while these documents use the term “expansion” for Cells 1B and 1C,
these cells were built on the original Cell 1 footprint which exists as shown on the Test
Pit Location Plan (binder page 16).

b) Ministry Inspection Record 27734 dated August 11, 2016, indicated that actual construction of
the landfill cell(s) differed from submitted As-Built plans and specifications (e.g. base liner anchor
trench was not installed/complete), and requested that accurate As-Built plans and
specifications of the facility including cross-section details of the landfill cells be submitted (e.g.
“SIRM will submit accurate As-Built cross-section details for PEA Cells 1A, 1B and 1C, certified by
a QP, including all details (e.g. leak detection works, all layers, anchor trenches, etc.)”).

@ Anchor trenches are not utilized in the completed closed cells. These trenches are used
during the preliminary construction of the cell and base liner placement. The anchor
trench ensures that the base liner is held in place at the top of the slope during soil
depaosit.

© As per the Sperling Hansen Associates letter dated January 30, 2017 (binder page 134,
paragraph 1), the top and bottom liner layers of Cell 1 are welded seams of multiple
liner sections brought together to make one integral lined cell which ensures that the
liners are held in place. '

¢ Please note that during construction of Cell 1, the liner at the top of the slope was
weight supported in place with concrete lock blocks, an alternate method of holding a
liner in place, when rock prevented the excavation of the trench dam.

¢) Brimmell Engineering Ltd. letter re: As-Built for Encapsulation Cell 1C, dated July 4, 2016 (page 2)
states: “The narrow, southerly end of the Encapsulation Cell 1C site has yet to be finalized due to
a problem with outcropping bedrock on the west side (photo). This report will be updated when
the south end has been finalized. Until this is done the contaminated fill is to be kept back ot
least 1.5 m from the existing south end of the LLDPF liner, and sloped up to the north at 1.5:1.”

e The updated report SIRM Facility, 460 Stebbings Rd., Shawnigan Lake, MEM Permit Q-8-
094 & MOE PR-105809, Updated As-Built for Encapsulation Cell 1C received from
Brimmell Engineering Ltd. concludes that construction of Encapsulation Cell 1C meets
the standards required by MeM Permit Q-8-094 and MOE Permit PR-105809 (binder
page 111).

e Photos referenced in the SIRM Facility, 460 Stebbings Rd., Shawnigan Lake, MEM Permit
Q-8-094 & MOE PR-105808, Updated As-Built for Encapsulation Cell 1C shows the
outcropping bedrock and Cell construction (binder page 111-a, 112-117).
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d) The WSP Feb 2017 Review states “The size of the Contact Water Pond surveyed in June 2016 is
smaller than the as-built size in the Active Earth documents.” (page iv).

e Please note that Sperling Hansen Associates are currently developing the Final Closure
Plan which is anticipated to include the complete removal of the Contact Water Pond
and structural backfill of the hole. The Permanent Encapsulation Area is currently
responsible for the small amount of leachate being generated, i.e. 50 liters per day,
which is anticipated to be collected into tanks that protect against receiving water from
the weather.

e Please note that the WSP draft report, Addendum Review of Contact and Non-Contact
Water Management Systems submitted Feb 20, 2017 assumed a catchment area in their
calculations that included the wheel wash and future on-going operations. Due to the
cancellation of the Permit, the wheel wash has been eliminated, as well, the Soil
Management Area is covered and does not currently produce contact water. The only
contact water being produced is from the PEA Cell 1 which is currently producing 50
liters per day, approximately 20 cubic meters per year, and is trending less each day.

e) The SIRM letter dated March 9, 2017, and SHA letter dated January 30, 2017 (pages 3 & 5),
indicates that the geomembrane cover installation is not fully complete and that additional
detailed welding of patches, tie-in to the basal liner, pipe penetration boots, 3rd party review
and QA/QC testing, and final inspection/completion report, as well as reinstalling the ‘tire-chain’
securing system on the crest and side slopes, are required.

o Sperling Hansen Associates are actively working on the Final Closure Plan with Cobble
Hill Holdings, in conjunction with the Facility Operator who have been working to
complete the actions stated in the SHA January report. Active plans are being prepared
to permanently close the Soil Management Area, proposing to deposit the remaining
soil in the Soil Management Area to the PEA. The remaining activities stated in the
Sperling Hansen Associates report will also be completed under the Final Closure Plan.

f) The SHA January 30, 2017 letter (page 4) also indicates “SIRM constructed an additional contact
water lined storage pond near the Water Treatment Plant onsite. The new pond adds
approximately 75m3 of storage capacity for contact water.”

e The additional pond was built as a contingency measure as part of the Ministry of
Environment Pollution Prevention Order 108608.

e The additional pond was not utilized. The liner has been removed and the remaining
hole has been structurally backfilled.

Thank you,

Todd Mizuik
Director

Enciosure
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460 Stebbings Road Lot 23

e Site Plans

v'  McElhanney Quarry Mine Plan
v AES Electrical Distribution Site Plan
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Permanent Encapsulation Area
e Cell 1

v" Active Earth Engineering As-Built Report
Cell 1

v" Active Earth Engineering As-Built Report
Encapsulation Addendum 1

v’ Sperling Hansen Associates Landfill Lined
Cell 1 As-Built
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W/ 'Active Earth

Engineering Ltd

July 30, 2015

BC Ministry of Energy and Mines
1810 Blanshard Street
Victoria, BC V8W 8N3

and

BC Ministry of Environment
2080A Labieux Road
Nanaimo, BC VAT 6J9

ATTENTION: Al Hoffman, P.Eng. - Chief Inspector
AJ Downie - Direclor, Authorizations - South

REFERENCE: As-Built Report - Encapsulation Cell 1
MOE Permit PR-105808 and MEM Permit Q-8-094
640 Stebbings Road, Shawnigan Lake, BC

As required by the Ministry of Energy and Mines (MEM) Permit Q-8-094. and the Ministry of
Environment (MOE) Permit PR-105809, Active Earth Engineering Ltd. (Active Earth) has
prepared this As-Built report for Encapsulation Cell 1.

Encapsulation Cell 1 is located on southem side of the Site, as shown on the key plan in Figure 1.
The cell construction was initiated in early 2014 and completed on July 30, 2015.

This report is comprised of a compilation of information from various sources that pertain to the
base construction of Encapsulation Cell 1. The attached Figures 1 and 2 present the as-built
detalls in plan view and cross-section, respectively,

The construction of Encapsulation Cell 1 consisted of the following:

 Native bedrock subbase as described in the bedrock integrity inspection report prepared
for Cell1 and previously submitted to MOE, dated October 10, 2013.

* Minimum of 1m compacted clay placed above the bedrock. The clay varies in thickness
and is over 3m thick in some areas. The surface of the clay is sloped at approximately
2% towards the north. The clay was placed and compacted under the supervision of
Active Earth and Levelton Consultants. Laboratory and field testing results to confirm clay
compaction was achieved to greater than 20% standard proctor are attached. Field
density test locations are shown on Figure 1.

» Free-draining sand was placed at a minimum of 0.3m thickness overlying the compacted
clay. This sand layer acts as a leak detection layer and protects the liner from potential

Langley Mailing Address: Telephone: 250-6856-8850

Vancouvar 105-4343 Tyndall Ave Facsimile: 778-430-5475

Victoria Vicloria, BC VBN 3RS Website: www.acliveearth.ca
4
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Cell 1 As-Built Report July 30, 2015
640 Stebbings Road, Shawnigan Lake

punclure/damage. The sand layer is hydraulically connected to a perforated piping
collection system (comprised of 4 inch diameter perforated schedule 40 PVC pipe,
surrounded by clear crush drain rock and wrapped with geotextile) at the north side of the
cell. The piping conveys any water to a 2500 gallon holding tank at the northwest corner
of the cell (holding tank specs attached);

A single panel (no field welds) of 40 mil LLDPE synthetic liner was placed over the sand
layer. The liner dimensions are 35.5m x 85m. The liner was placed up the berms on the
south and east sides of Cell 1. The liner was underlain by a geotextile on the berm slopes
to provide protection. The required protection on the base is provided by the underlying
sand leak detection bianket. The liner is sloped downward to the north at approximately
2%, towards the toe of the cell. Liner specs and manufacturer QA/QC details are attached.

A second free-draining sand layer was placed at a minimum of 0.3m thickness overlying
the synthetic base liner. This sand layer acts as a leachate collection layer and protects
the liner from potential puncture/damage. The sand layer is hydraulically connected to a
second perforated piping collection system at the north side of the cell. The leachate
collection piping conveys any water to a second 2500 gallon holding tank at the northwest
corner of the celi.

Soil to be encapsulated in Cell 1, will be placed directly upon the second sand layer. A
minimum of 0.3m of sand or a geotextile will be placed over the 40 mil liner on the berm
slopes as filling progresses.

The following documents are attached to this report:

Phatographs of key construction details;

Active Earth Figures 1 and 2 showing the as-built information for Encapsulation Cell 1;
Western Tank & Lining Ltd. specifications and QA/QC for 40 mil liner;

Premier Plastics specifications for 2500 galion holding tanks;

Leveiton Field Review Report dated April 16, 2014 pertaining to the stability of the rock
slopes adjacent to Encapsulation Cell 1; and

Levelton Laboratory reporis for the Grain Size analyses, Proctor tests and field density
tests undertaken on the clay utilized in construction of the base liner for Encapsulation
Cell 1.

The base construction of Encapsulation Cell 1 is in accordance with the requirements of both the
MEM (Q-8-084) and MOE (PR-105809) permits.

Yours truly,
ACTIVE EARTH ENG!NEER?N%.}-TD.

i e

-{ . _T_vj
Tl
Matt Pye, P.Eng. P 7
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"WActive Earth

Engineering Ltd

August 28, 2015

BC Ministry of Energy and Mines
1810 Blanshard Street
Victoria, BC V8W 9N3

and

BC Ministry of Environment
2080A Labieux Road
Nanaimo, BC V3T 6J9

ATTENTION: Al Hoffman, P.Eng. - Chief Inspector
AJ Downie - Director, Authorizations - South

REFERENCE: Addendum Number 1 - Clarifications and QA/QC Summary
As-Built Report - Encapsulation Cell 1
MOE Permit PR-105809 and MEM Permit Q-8-094
640 Stebbings Road, Shawnigan Lake, BC

Active Earth Engineering Ltd. (Active Earth) has prepared this Addendum to our previously issued
As-Built report for Encapsulation Cell 1, dated July 28, 2015. This letter has been prepared at
the request of the Ministry of Energy and Mines (MEM) to provide specific clarifications in order
to confirm compliance with MEM Pemnit Q-8-094, and the Ministry of Environment (MOE) Permit
PR-105809 (the “Permits”).

As this is an Addendum, information contained within the original report will not be reproduced
nor summarized herein. The information provided below is in addition to the information in the
July 29, 2015 As-Built report, and there are no corrections required {o the information in that
report.

The following bullets address the requested clarifications:

o Encapsulation Cell 1 was constructed in general conformance with the design and
specifications provided in the Permits and supporting documents including the Technical
Assessment Report and the Environmental Procedures Manual, and this construction
meets the standards required by the Mines Permit Q-8-094 and Ministry of Environment
Permit PR-105809.

» Appropriate Quality Assurance/Quality Control (QA/QC) was carried out during the
construction of Encapsulation Cell 1. The details of the QA/QC, including a summary of
the liner installation, materials testing and compaction information are provided in the As-

Langiey Mailing Address:  Telephone: 250-666-9850
Vancouver 105-4343 Tyndall Ave Facsimile: 778-430-5475
Victoria Victorig, BC VBN 3R9 Website: www.activecarth.ca
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Cell 1 As-Built Report, Addendum 1 - Clarifications and QA/QC Summary August 28, 2015
640 Stebbings Road, Shawnigan Lake

Built report. The QA/QC measures employed during construction of the base liner system
included:

o

o

Bedrock integrity assessment as described in the October 10, 2013 report;

Grain size distribution analysis to determine appropriate clay content for the base
liner;

Proctor testing of clay sources and field density testing to confirm appropriate
compaction of the base liner;

Visual inspection, hand measurement and survey to confirm appropriate thickness
and slope of the base liner;

inspection and approval of sand used for leak detection and leachate collection
blankets to confirm free-draining properties and appropriateness for finer
protection;

Direction for liner installation procedures and visual inspection of deployed liner for
any potential damage;

Review of supplier. (Westem Tank and Lining) factory QA/QC report that
documents liner integrity testing;

No field welds were utilized for Encapsulation Cell 1 liner; and,

Leak dstection and leachate collection piping systerms were visually inspected
during construction.

In summary, the base construction of Encapsulation Cell 1 is in accordance with the requirements
of both the MEM {Q-9-084) and MOE (PR-105809) permits.

Yours truly,

Page 13 of 245 MOE-2017-71594
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Rock Integrity Seepage Blanket
o Cell 1

v" Active Earth Engineering Rock Integrity
Seepage Blanket

v Brimmell Engineering Rock Integrity
Seepage Blanket

v" Active Earth Engineering Soil Containment
Area Cross Section Cell 1
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Active Earth

Engineering Ltd

December 10, 2013

BC Ministry of Environment

West Coast Region — Environmental Protection Division

2080A Labieux Road

Nanaimo, BC

VAT 649

ATTENTION: Luc Lachance, P.Eng. ~ Senior Environmental Protection Officer
REFERENCE: Seepage Blanket Details

Authorization to Discharge Waste Permit PR-105809
640 Stebbings Road, Shawnigan Lake, BC

Introduction

Active Earth Engineering Ltd. (Active Earth) has revised the design of the Permanent
Encapsulation Area fo include a Seepage Blanket. The impetus for the design change includes
the following:

1. The post-mining condition of the pit bottom; and,

2. Providing a passive drainage pathway for any groundwater seepage that may occur into
the base of the pit.

Attached is a revision of Figure 10 from the Technical Assessment Report that illustrates the
proposed Seepage Blanket.

Seepage Blanket Details

The final base of the rock quarry, following blasting and rock extraction, is sharply undulating
from the blasting activity, with potential elevation differences up to 2m. The final rock surface is
also covered with blast rock debris that has significant psrmeability®.

The final surface of the mined quamy will be leveled with crushed rock produced from the mined
rock at the site. The crushed rock will be 150 mm (6 inch) minus. This crush will be placed and
compacted to fill depressions and smooth the final surface in preparation for the till layer. A
geotextile fabric will be placed over the prepared crush surface to prevent the migration of fines
from the till above.

This prepared base will have sufficient permeability to convey any seepage that may ocour into
the pit bottom from groundwater flow through the underlying or adjacent bedrock. The seepage

' Bedrock Integrity and Risk Assessment, October 10, 2013

Langley Mailing Address: Telephone: 250-686-9850
Vancouver 105-4343 Tyndall Ave Facsimile: 778-430-5475
Victoria Victoria, BC VBN 3R8 Website: www.activeearih.ca

10
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Seepage Blanket Details December 10, 2013
640 Stebbings Road, Shawnigan Lake

will be conveyed through the subsurface towards the west slope and may report to the
ephemeral tributary, or may remain below grade as shallow groundwater flow. Any groundwater
that enters the Seepage Blanket from below the pit will be considered “non-contact® water, and
this water will be remain subsurface as groundwater flow while it is on the Site. As such,
monitoring for the presence/absence of flow and quality of any groundwater within the Seepage
Blanket is not necessarily warranted.

Discussion

Hydraulic testing performed on the bedrock underlying the quarry has indicated very low
hydraulic conductivities. The rock is not capable of transmitting large volumes of water given
that any flow will be restricted to fracture planes, which as a whole only comprise approximately
1-2% of the rock mass at the Site. Granular soils by comparison have porosities of 25-30%
which allow for larger volumes of water to be transmitted versus rock.

As a result of the hydraulic properties of the rock beneath the quarry, the Seepage Blanket will
have significantly greater capacity than necessary to transmit any seepage that may occur. The
December 9, 2013 core drilling report? details the rate of groundwater seepage anficipated into
the pit may range from 0.0003 mm/day to as much as 0.03 mm/day. The higher flow estimates
are associated with some discrete areas in near the northwest comer of the Site, where a
weathered horizon may daylight. These values indicate that the rate of groundwater flow into
the base of the quarry is anticipated to be negligible to very minor (less than 0.3m%day over the
enfire quarry footprint of nearly 20 acres and including potential increased flow from the
weathered horizon).

The potential for groundwater seepage to be impacted by the overlying contaminated soil is very
remote. The rate of seepage into the blanket from the rock below is not sufficient to cause any
appreciable groundwater mounding within the drainage blanket, such that it may contact the
encapsulated soil cells above. The clay base liner also immediately overlies the Seepage
Blanket. This limits the potential for impacts to the Seepage Blanket water quality from the
overlying permanent encapsulation cells. Consider that, in order for the contaminated soil with
the cells to impact groundwater quality within the Seepage Blanket, a number of failures must
occur coincidentally as follows:

1. Leachable soils need to bypass the soil quality screening processes in sufficient
concentrations and sufficient quantities to be able to generate leachate;

2. The cap liner(s) (30 mil LLDPE) must fail to allow incident precipitation into the cells;

3. Sufficient precipitation must enter into the cells to exceed the soil storage capacity
(unsaturated pore space) and must contact the leachable soils and mobilize the
contaminants;

2 Summary of Core Drilling and Testing Results: MW13-4 and MW13-5, December 9, 2013

1
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Seapage Blanket Details December 10, 2013
640 Stebbings Road, Shawnigan Lake

4. The leachate collection drainage system must fail to convey the leachate to the Water
Treatment Plant;

5. The base synthetic liner (40 mil LLDPE) must fail and allow leachate to drain beneath;

6. The leak detection drainage system must fail to convey the leachate to the Water
Treatment Plant; and,

7. The clay till soil liner must fail and allow leachate to drain beneath into the Seepage
Blanket.

The above points do not consider the final cap and describe the required conditions to impact
water quality within the Seepage Blanket during reclamation activities (i.e. worst-case scenario).

Furthermore, the flow of water within the Seepage Blanket is anticipated to be very minor to
negligible, and any leachate volumes would also be minor. The flow within the Seepage
Blanket ultimately reports to the ephemeral tributary and is diluted several thousands of times
along the flow path to Shawnigan Creek (calculated from baseline monitoring data that has
included flow measurements of surface water bodies) and ultimately to Shawnigan Lake where
a very large amount of dilution occurs.

It is our opinion therefore, that the risk associated with this flow path (i.e. groundwater seepage
into the Seepage Blanket and reporting to the ephemeral tributary) is negligible in consideration
of the proposed operations and permit requirements. However, if it is deemed necessary a
monitoring well or standpipe can be installed upon completion of the first Permanent
Encapsulation Cell to provide assurance of water quantity and quality within the Seepage
Blanket.

The bedrock inspections required prior to new cell construction within the Permanent
Encapsulation Area will also confirm the conditions are as expected and/or allow for design
changes to be implemented if necessary.

Ciosure
Please contact the undersigned if further information and/or clarification is required.

Yours truly,
ACTIVE EARTH ENGINEERING LTD.

% P
Matt Pye, P.Eng.
Principal, Senior Hydrogeologist

Attachment
Figure 10 — Soil Containment Area Typical Cross Section (Revised)

12

Page 19 of 245 MOE-2017-71594



.

lActive Earth

Engineering Ltd

October 10, 2013

BC Ministry of Environment

West Coast Region — Environmental Protection Division

2080A Labieux Road

Nanaimo, BC

VST 6J9

ATTENTION: Luc Lachance, P.Eng. ~ Senior Environmental Protection Officer
REFERENCE: Bedrock Integrity Inspection and Risk Assessment

Authorization to Discharge Waste Permit PR-105809
640 Stebbings Road, Shawnigan Lake, BC

introduction

Active Earth Engineering Ltd. (Active Earth) has completed a bedrock integrity inspection and
risk assessment, as specified in Section 2.4 of the Permit PR-105809. This report pertains to
the first encapsulation cell area as shown on the attached Figure 1.

The purpose of the work is to assess the condition of the bedrock prior to construction of the
encapsulation cell. The primary information intended to be collected is the presence/absence of
open fractures. The base of the rock quarry following blasting and rock extraction is sharply
undulating from the blasting activity. The rock surface is also covered with blast rock debris with
thicknesses up to approximately 2m. As such, it Is not possible to inspect the entire bedrock
surface for presence/absence of fractures, rather spot-checking with randomly located test pits
is the only feasible option.

Cell Location
The location of the first encapsulation cell is shown on the attached Figure 1.
The bedrock surface beneath the initial encapsulation cell is at approximately elevation

328 m-geod, which is above the ultimate pit bottom elevation of 313.5 m-geod. This cell will be
relocated in the future and the underlying bedrock will ultimately be mined.

Langley Malling Address: Telephone: 250-686-9850
Vancouver 105-4343 Tyndall Ave Facsimiie: 778-430-5475
Victoria Victoria, BC V8N 3R3 Website: www.aclivesarth.ca

13
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e

Bedrock Integrity Inspection and Risk Assessment October 10, 2013
640 Stebbings Road, Shawnigan Lake

Bedrock Integrity Inspection

The scope of work included excavation of six test pits to expose the underlying bedrock for
inspection. The locations of the test pits are shown on the attached Figure 1. Photographs are
also included as an attachment.

The rock encountered in all of the test pits was comprised of an igneous intrusive of the Wark
Gneiss — Diorite Complex. No limestone or other unexpected rock types were identified.

The general condition of the bedrock at the base of the test pits was consistent with the drilling
and other exposed bedrock surfaces across the site. No discemible water-bearing fractures
were encountered in the test pits, nor any open fractures as would be apparent from
oxidation/mineral precipitation along any joints.

The undulating nature of the post-mining bedrock surface creates low spots for the collection of
incident precipitation, as such, some of the test pits had ponded water atop the bedrock surface.
The ponding of water in low spots is also indicative of the bedrock surface being low-
permeability and relatively unfractured.

Risk Assessment

The risk of impacts to the groundwater aquifer underlying the Site has been addressed in other
reports prepared for the issuance of the permit. The investigations and assessments conducted
have concluded that the underlying groundwater is well protected by the low-permeability
bedrock at the base of the ultimate pit.

The piezometric pressures beneath the pit are also shown to be above the ultimate pit bottom
throughout the year, with upward hydraulic gradients. As such, any open fractures will transmit
water up into the pit and there is no pathway for contaminants to migrate downward from the pit
bottom into the groundwater.

in addition, multiple protective redundancies are included in the design such as a clay base liner
and several synthetic liners, leachate collection and leak detection systems.

The above-described inspections are intended to confirm the rock conditions are as-expected
across the Site during pit development.

Summary and Conclusions

The bedrock encountered in the test pits beneath encapsulation cell 1 was consistent with the
rock type and condition identified through previous investigations. No unexpected rock types or
discemible fracturing was identified.

Based on the test pit investigations, there are no additional risk management measures required

for cell 1.
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Page 21 of 245 MOE-2017-71594



Bedrock Integrity Inspection and Risk Assessment
640 Siebbings Road, Shawnigan Lake

October 10, 2013

Closure

Please contact the undersigned if further information and/for clarification is required.

Yours truly,
ACTIVE EARTH ENGINEERING LTD.

Matt Pye, P.Eng.
Principal, Senior Hydrogeologist

OXeat

David Kneale, P.Geo.
Principal, Senior Hydrogeologist

Attachments
Figure 1 — Encapsulation Cell and Test Pit Location Plan

Photographs
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Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V8S 4B1
rbrimmell@shaw.ca

South Island Resource Management May 5/16
File 15-136

Att: Tom Good;

Re: Bedrock Integrity Inspection and Risk Assessment
Authorization to Discharge Waste Permit PR-105809
460 Stebbings Road, Shawnigan Lake, BC

Introduction
This letter is further to our site meeting of April 22, 2016. The purpose of this was to assess the
condition of the bedrock forming the floor of the quarry across the proposed westward expansion
of Encapsulation Cell 1 and thereby confirm the findings of the Active Earth Engineering Ltd.
(AAE) bedrock integrity inspection and risk assessment October 2013. Photos are appended

s including one showing the area of the proposed expansion.

Bedrock Integrity Inspection

Two test pits were excavated in the proposed Encapsulation Cell 1 expansion, and the bedrock
throughout the quarry has been examined several times during the past year. The rock consists of
sound, grey Wark Gneiss, typical of the area. The floor of the quarry is well below the zone of
weathering, and the rock is sound, hard and free of open joints. AAE did not find water-bearing
fractures either in their test pits or boreholes. During wet weather there is standing water in
depressions in the quarry, indicating that the underlying bedrock is of low permeability.

Risk Assessment

The risk of impact to the groundwater aquifer has been addressed in past reports prepared for the
issuance of the permit. These assessments concluded that the underlying groundwater is _
protected by the low-permeability bedrock forming the floor of the pit. While impermeability of
the bedrock is desirable, the encapsulation cell design does not depend on it. The design
incorporates multiple protective measures including clay and synthetic liners, and leachate
collection/detection systems.

20
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SIRM - Bedrock Integrity Inspection and Risk Assessment

Summary and Conclusions .
The bedrock encountered in the test pits within the proposed westward expansion of
Encapsulation Cell 1 was found to be consistent with the rock type and condition identified

through previous investigations by AAE. No unexpected rock types or open fractures were
identified.

I trust that this information meets your present requirements. Please do not hesitate to contact the
writer if there are questions.

Richard Brimmuit=# g.
for Brimmel! Engineering Ltd.

21

Page 28 of 245 MOE-2017-71594



-

SIRM Apr 22 photos

The Encapsulation Cell 1 westward expansion is the
triangie indicated by the blue arrow. North is to the
right.

The expansion area, looking south

One of the test holes. There is sound, gneissic
bedrock just under the debris at the base of the hole.

22
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Cell 1 Phase A

e As-Built Quality Assurance &
Quality Control
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PR-105808 and Q-8-094 July 2015

Photo 1 - Looking south at clay berms

Photo 2 — Base sand surface being prepared for liner deployment

Active Earth

Ingincering Led
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PR-105809 and Q-8-094 2015
Cell 1 As-Buiit Report A_EPrqodh:l,o 320

Photo 3 — Base sand surface being prepared for liner deployment

Active Earth

Inginewring Led
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PR-105809 and Q-8-094 July 2015
Cell 1 As-Built Report AE Project No. 320

Photo 6 - Looking East at completed Cell 1 berm

CAacrve g
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PR-105809 and Q-8-094 July 2015
Cell 1 As-Built Report AE Project No. 320

Photo 8 ~ Leak Detection and Leachate Collection Piping Systems

Active Ear!h

Engineering L1
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WESTERN TANK ]
\/‘:\‘7-ﬂ.___, & LINING LTD. Allterra Construction Ltd.

“7 R CONTANMENT SPECIALISTS SNCE 1985 40“'1?' LLDPE
Celebrating 30 Years Liner #1

2 74
| |
i
e — —)
'I W P T L-L \-\"-E
—_ nNec \
VANCOUVER: 12180 Vickers Way, Richmond, BC V6V 1HST: 604-241-9487 F: 604-241-9485
CALGARY: 105 Stockton P, Okotoks, AB T1S 1A5 T: 403-938-4361 F: 403-938-4371

1-800-551-4355
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Liner Quality Control Audit

Inspector 5.22 Crew 5.22 Date  06/05/2015
Length Width Style
Work Order # L15-042276 Size / Style| 279 121| RECTANGLE LINER |
PO¥  CP-99-M Customer Aliterra Construction Liner # #1

Width Caleulator (enter for size ordered)

ulated | Even Panel
“|(rounded up}}

279 il 267 6| 5.563218 S SR an

5.5
1st panel length verification Finished
size/persons 280' 1/2" SN Length 279.5 Actual Width 120.125
Stepped Panel lengths N/A
Step inset N/A

Seconda ry measurements [cut weids)  NO CUT WELD, 1 EXTRUSION WELD AT W1, 2 EXTRUSION WELDS AT W2, 1 EXTRUSION WELD AT W3, W4 AND W5

5 PANELS AT 22.3' AND 1 PANELS PULLED 142'X22.3' THEN CUT IN HALF TO MAKE A PANEL 279' 6" X11' 1.5"

TEAR BACK TEST PERFORMED 20' FROM BEGINNING, MID CENTER, CENTER, MID CENTER, 20° FROM END

Special Instructions MARKED CENTER WITH X, DEPLOYMENT ARROW, MARKED #1
Material Solmax 40 mil LLDPE 140-7000/K7104 Color Out BLACK
Rolling Folding
Standard Roll Standard Fan
Standard Roll with Webbing X Butterfly Fold X
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: MEtaiI X I Cardboardl I Otherl

{Stzndard = mil, size, unroll and unfold arrow)

Standard information Written on ltem l X | Other: MARKED #1
reefer to E.1.C for standards
Packaging Wrap/ Color: Standard Lineli X I Other: 1.5X FELT, LLDPE, 5X 12 MIL B GRADE
refer to E.I.C for standards
Standard Package Labeling l X I Other: {TL AND WTL LABELS
Notes
33
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Wedge/Extrusion Trial 1

WESTERN TANK
& LINING LTD.
Custamer: Aliterra Construction PO# €P-83-M
12180 Vickers Way Production Date: 05/05/2015 Time: 4:45PM
Richmond BC V6V-1H3
Office 604,241.94B7 Fax 604.241.9485 QA Test Person: s.22 W./0. ]_15-042276
Toll-Free 1.800.551.4355
Welding Tech: $.22 Crew: $.22
Welder Qualification For Liners: #1 Time Ending:
Length Width Style
Material Type: Solmax 40 mil LLDPE 140-2000/k7104  Liner Size: | 279 121|RECTANGLE LINER |
Welder Number: D4 Qutside Temp: 61
Welder Set Temp: 840 Inside Temp: 60
Welder Set Speed: 893} Timed FPM 16} Sheet Terp: 61
Extrusion Rod: N/A Welder Set up with bar Y/N N
Peel Data
Inside  Outside  Failure Seperation
(Lbs) {Lbs} Type (%) Comments

i 68 55 SE1 0 PASS

2 65 64 SE1 0 PASS

3 67 &5 SE1 0 PASS

4 65 62 SE1 0 PASS

5 68 65 SE1 0 PASS
Shear Data

Shear Elongation
(Lbs} (%) Comements

1 73 200+% PASS/STE

2 71 200+% PASS/STE

3

4

5
Notes:
STE = sample stretch to end of test SE2= break at seam edge top sheet {extrusion shear only)
SE1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)

34
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Wedge/Extrusion Trial 2

iR | WESTERN TANK
i e | & LINING LTD. .
Customer: Aliterra Construction PO # CP-895-M
12180 Vickers Way Production Date: 06/05/2015 Time: 5:30AM
Richmond BC V6V-1HS
Office 604.241.9487 Fax 604.241.9485 QA Tast Person: s.22 W./0. L15-042276
Toli-Free 1.800.551.4355
Welding Tech: $.22 Crew: §.22
Welder Qualification For Liners: #il Time Ending:
length  Width Style
Material Type: Solmax 40 mil LLDPE 140-7000/K7104 _ Liner Size: | 279| 121] RECTANGLE LINER
Welder Number; D4 Outside Temp: 42
Welder Set Temp: 860 Inside Temp: 50
Welder Set Speed: 899 Timed FPM 17| Sheet Temp: 42
Extrusion Rod: N/A Welder Set up with bar Y/N N
Peel Data |
inside  OQutside  Failure Seperation
{Lbs) {Lbs) Type (%) Comments
1 69 71 SE1 0 PASS
2 69 70 SE1 0 PASS
3 69 69 SE1 0 PASS
4 68 69 SE1 0 PASS
5 66 68 SE1 0 PASS
Shear Data
Shear Elongation
(Lbs) (%) Comments
1 71 200+% PASS/STE
2 70 200+% PASS/STE
3
4
5
Notes:
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)
SE1 =sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)
35
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Wedge/Extrusion Trial

WESTERN TANK
- | SLININGLTD.
Custamer: Allterra Construction PO# CP-88-M
12180 Vickers Way Production Date: 06/05/2015 Time: 5:45AM
Richrmond BC.VBV-1H9
Office 604.241.9487 Fax 604.241 9485 QA Test Person: s.22 W./0. 115-042276
Toll-Free 1.800.551.4355
Welding Tech: s.22 Craw: s.22
Welder Qualification For Liners: #1 Time Ending:
Length Width Style
Material Type: Solmax 40 mil LLDPE 140-7000/K7104 _ Liner Size: | 279| 121 RECTANGLELINER |
Welder Number: EXTRUSION Qutside Temp: 42
Welder Set Temp: 400PREHEAT/440 PLASTIC HEAT Inside Temp: 50
Welder Set Speed:  HAND  |Timed FPM N/A | Sheet Temp: 42
Extrusion Rod: SOLMAX LL Welder Set up with bar Y/N N/A
Peel Data
Inside  Outside  Failure Seperation
{Lbs) (Lbs) Type (%) Comments
| EE X SE3 0 |pASS
2 68 X SE3 0 [PASS
3 72 X SE3 0 PASS
4 &8 X SE3 0 PASS
5 &8 X SE3 Q PASS
Shear Data
Shear Elongation
(Lbs) (%) Comments
1 75 200+% PASS/STE
2 73 200+% PASS/STE
3 75 200+% PASS/STE
4 72 200+% PASS/STE
5 73 200+% PASS/STE

Notes:

STE = sample stretch to end of test

SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottorn sheet {extrusion peel only}
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Seam End Coupon Log 1
Customer: Allterra Construction PO | CP-99-M |
Production Date: [ 05/05/2015 |  Shift DAY ]
Weider Settings .
WESTERM TANK Welder # {04 | operator | 5.22 [Femp/Speed B60/999 |
- & LINWG '.TD Timed welder speed
. Distance in feet ] 34 [?irned Sec.] 122 [ Feet per min. [ 17 |
12180 Vickers Way QA Test Person: | $.22 1 wyol L15-042276 |
Richmond Bc V6V-1H9 _
Olfice 604.241,9487 F2x 604.241.9485 Material Type: Solmax 40 mil LLDPE 140-7000/K7104
Toll-Free 1.800.551.4355 Length Width Style
Liner Size: | 279} 121] RECTANGLE LINER | un #1 B

_ - ; K {9, : mments
w1 P1/51 71 72 SE1 0 77 200+ PASS/STE
Wil p2/s52 72 69 SE1 0 72 200+ ' - PASS/STE
w2 pi/si 69 68 SE1 v} 75 200+ PASS/STE
w2 p2/s2 65 69 SE1 0 72 200+ PASS/STE
w3 p1/51 70 70 SE1 0 75 200+ PASS/STE
W3 P2/$2 67 66 SE1 0 74 200+ PASS/STE
w4 P1/51 67 70 SE1 Q 74 200+ PASS/STE
wa pP2/52 65 63 SE1 0 69 200+ PASS/STE
W5 P1/51 68 67 SE1 0 72 200+ PASS/STE
W5 P2/s2 66 69 SE1 [i 73 200+ PASS/STE

Notes: 1 EXTRUSION WELD AT W1, 2 EXTRUSION WELDS AT W2, 1 EXTRUSION WELD AT W3, W4 AND W5

STE = sample stretch to end of test SE1 = sample break In outer edge of seam |Tear Back Testing Performed on each weld: 5 |
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WESTERN TANK
& LINING LTD. ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC V6V-1H9
Office 604,291,9487 Fax 604.241,9485
Toll-Free 1,800,551.4355
Date
MFG Mil Roll ID Roll |sample
date Mfg # Width | area | #1 | 42 | #3 [ #4 | #5 | #6 | #7 | #8 | #9 [#10| Avg.| QA
5/5/2015  [soimax 40 mil LLOPE 140-
[s/14/2014 |7000/x7104 5-13692 22.3|PARTIAL | 37.7| 37.5| 37.2| 37.2] 37.2] 37.9| 37.4] 37.2| 37.9] 37.4] 37.48|s22
5/6/2015  |sclmax 40 mil LLDPE 240-
3/13/2015 |7000/K7104 5-13669 22.3|BEGIN 36| 36.7) 37{ 37.6| 37.4] 40.5] 37.3| 36.7] 38.1| 38.1| 37.54s.22
15/6/2015  |soimax 40 mil LLOPE 140-
3/14/2015 [7000/¢7104 5-13691 22.3|BEGIN 35.7| 38.6] 38.7| 38.7| 39.2| 39.9] 39.7] 39.8| 39.1| 37.3] 3867522
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LIST OF GEOMEMBRANE ROLLS
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SOLMAX SRS R
¥ v x
Praject Name Abbotsford, BC 6\) ,g? Ref&_wence Number 108071
Froject Number CP.SML15-4 Quaing 35 reckns S NamEET 516764
N R;sin Resin on HPON ESCR g
. Roll Product Code  Resin Lot Manufactured| "5 (™™™ | I A
Number Number Date gioesn | e - oy hoors |
i D1258 D1303 3893 D5883 D5397 ‘
' 5-13668 Solmex 140-7000 CFB810520  13-Mar-15 | o036 | 019 |r00 > 120 WAL
5-13669 Solmax 140-7000 CFB810520  13-Mar-15 036 | 0819 {100 > 120 "””‘ji
l;5-131570 Solmax 140-7000 CFB810520 13-Mar-15 0.36 0919 {700 > 120 w’\g
]5-13571 Solmax 1407000 CFBB810520  13-Mar-15 036 | 0818 |100 > 120 ""‘;3
i5—136?2 Solmax 140-7000 CFB810520  13-Mar-15 036 | 0818 {100 > 120 “""I
§5-133?3 Solmax 140-7000 CFB810520  13-Mar-15 036 | 0919 |100 > 120 ""“?
- 25-135?4 Solmax 140-7000 CFB810520  13-Mar-15 036 | 0ste |00 > 120 ng
1 5-13680 Solmax 140-7000 CFB810520 14-Mar-15 0.36 0.819 |100 > 120 N'A%
;5-1335.1 Solmax 140-7000 CFBB10520  14-Mar-15 03 | 0919 100 > 120 "”‘%
55-13534 Solmax 140-7000 CFB810520  14-Mar-15 036 | 0919 |100 > 120 ””‘;E
| 5-13687 Solmax 140-7000 CFB810520  14-Mar-15 036 | 0919 [100 > 120 A}
| 513688 Solmax 140-7000 CFBB10520  14-Mar-15 03 | 0810 |00 > 120 NA
' 513689 Solmax 140-7000 CFB810520  14-Mar-15 038 | 0019 100 > 120 A
5-13680 Solmax 140-7000 CFB810520  14-Mar-15 036 | 0st9 |100 > 120 NiA
| 513691 Solmax 140-7000 CFB810520  14-Mar-15 | o026 | 0ote [100 » 120 NA|
5-13602 Solmax 140-7000 CFB810520  14-Mar-15 036 | o918 |100 > 120 “’“5
| Quaniity (rolis) 16
(3-Apr-15 Page | of 2
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7 MANUFACTURING QUALITY CONTROL
SDLMAX Test Resuits - 20iis

re " bt 8.1 B g K
e ) 2. a4 - -

Froject Nome : Abbotsford, BC D?g\ Relerence Number: 10RO71

Project Number . CP-SML15-4 | <0 ) . Packing Slip Number: 5, 000

Product : Solmax 140-7000 By

Properties | TiCre | monbane | Blasy | B Vied " By | et | Caeure | Dimenson. | Aspery

Dendty Comtent | Dispersion | Strength Elong. Stcength Elpng. ‘ in/fout

Unit mm gee % [Catland2| KN %  kNm % N N % i

Test Method DSI99 | Disosomon [ Da2)8s | Dss9s D6693 D00 | Dig33 D124
* Frequenty Each roll MLot 21 100 1510 Gra | W0 Cen WA

Specification 090 <0939 3;}; %“9':!‘; _ 515 | 1000] 85 298 £2
513668 |0 092 0931 20 | oA i:; :?52' o 354 /
AR ,
513670 ’:g 093 0931 asy | 1000 ‘3’:; :?:; ;”n': 354 '
s367 M0l 003 | 0931 2gs. | g% i:; e 354 /
e W o | om | aw |, ARRE ,.
51367 Nl o0 0931 220 | 1040 T ::g;* - 354 :
513680 o I 202 | 1000 pebdl Il Y 353 /
513681 o L 0932 285 | 100 ; :: ° {;: o 353 -
s1368¢ 01 oo 0930 asi | e 2 f Bl 353 !
:5_-1368? | 0o 0930 245 | 1000 i:: he | o 363 /
;5-13688 o 09 0930 245 | 100 | tee | s o 363 - !
513689 "o oo 0930 257 | OM0 e el 363 :
5-13690 ﬁ 0.92 0930 257 '0‘33“’5 ::: ::Z‘;’ ;‘é 363 ‘
513691 W 0s3 0930 238 i“ﬁiﬂ i ::g: fn"f_, 363 i
I R R .

13-Apr-13 Page 2ol'2
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TECHNICAL DATA SHEET

Czomamorans LLEPE Smoain

. M Solmax
PROPERTY TEST METHOD FREQUENCY P]eN!T 140-7000
ASTM D-5199 Every roll mm 1.00
Resin Density ASTM D-1505 Centification glce <0.926
Melt Index - 190/2.16 {max.) ASTM D-1238 Certification g/10 min 1.0
Sheet Density (8) ASTM D-1505 1/Batch glee <0.939
Carbon Black Content (9) ASTM D-4218 Every 2 rolls % 2,0-3.0
Carbon Black Dispersion ASTM D-5596 Every 10 rolls Category Cat. | /Cat. 2
OIT - standard (avg.) ASTM D-3893 1/Batch min 100
Tensile Properties (min. avg) (2) ASTM D-638 Every 5 rolls
Strength at Break kN/m 315
Elongation at Break % 1000
2% Modulus {max.) ASTM D-5323 Per formulation KN/m 420
Tear Resistance (min. avg.) ASTM D-1004 Every 10 rolls N 85
Puncture Resistance (min. avg.) ASTM D-4833 Every 10 rolls N 298
Dimensional Stability ASTM D-1204 Certification % +2
Multi-Axial Tensile {min. avg.) ASTM D-5617 Per formulation. % 20
Oven Aging - % retained after 90 days  ASTM D-5721 Per formulation
STD OIT (min. avg.) ASTM D-3895 % 35
HP OIT (min. avg.) ASTM D-35885 % 60
UV Resistance - % retained after 1600 hr GRI-GM-11 Per formulation
HP-OIT (min. avg.) ASTM D-5885 % 35
Roll Dimension - Width - m 6.80
Roll Dimension - Length - m 237.7
Area (Surface/Roll) - m? 1616.4

NOTES

} Testing frequency based on standerd rolf dimensions and one batch is approximately 180,000 Tbs {or one rslcar)
2 Elongation is measured with a gage length of 1 5”.

8 Comrclanon isble 15 avalable for ASTM D792 vs ASTM D1503 Both methods pive the same results,

9 Correlation table 1s avarlable for ASTM D1603 vs ASTM D42IR Both methods give the same results

11 The eummum average thickness 15 & 10% of the nominal value

* All values are nominal test results, except when speaified as mimmum or masimum

* The iformation contametl herem ts provided for refetence purposes only and 1s not miended asa warranty of gusrantee Final determination of suntability
for use contemplated 15 the sole responsabihity of the user SOLMAX assumes no Iinbility n connaction with the use of this mformation

Rewision Date | 2015-01-08 ]
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SDLMAX AT AL LR Covering the washl

MATERIAL CONFORMITY CERTIFICATE
ISSUED BY
THE MANUFACTURER

\

Varennes, October 16", 2014

Ref.: Stock Material
ATTN: Mr. Clint Powell

To whom it may concern,
Solmax International hereby certifies that 130-2000 and 140-7000 smooth LLDPE geomembrane supplied for the

above-mentioned project meets the following:

e Axi-Symmetric Break Resistance Strain {min) ASTM D5617 90 %

Hoping the above information is satisfactory., Do not hesitate to contact us if you require any additional
infarmation.

Sincerely,

Chantal Gagnon
Technical Services
Solmax International Inc.
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LEVELTON

FIELD REVIEW REPORT

Levelton Consultants Ltd.

780 Enterprise Crascen!
Victoria, BC

Canada VBZ 6R4

Tel: 250-475-1000

Fax: 250-475-2211
E-Mail: victoria@levelton.com

PROJECT: Soil Containment Cell Construction
LOCATION: SIA Quarry — Stebbings Road, Shawnlgan Lk
CONTRACTOR: South Island Aggregates

OWNER: South Island Aggregates

CONTRACT REF Matt Pye - Active Earth Eng.

ReporiNo 1

In Attendance:

Date: April 16,

2014 Matt Pye

Project No: R7414-0514 Adam Miller

Time: 11:00 am Alec Morse

Weather: Drizzle/mild |

OBSERVATIONS/REMARKS/ACTIONS BY: Alec Morse, P.Eng.

» excavation for Cell #1 of the soil containment area had been carried out prior to the sile visit and review
s of the temporary cut slopes on the west and south sides of the cell was conducted;
» compaction testing of the liner materials was also ongoing at the time of the site visit, the results of

which are fo be reported separaiely;

» the cut slopes on the west and south sides of Cell #1 are approximately 8 to 10m in height and mainly
consist of intact bedrock following blasting and excavation;
» the bedrock has been scaled to removal loose particles and the remaining bedrock slope is considered

stable for cell construction to be ongoing below:;

» there were two areas where the crest of the slope consists of overburden, silty sand materials that have
been cut steeply above the top of the inlact bedrock;
» itis recommended that all soil exposures above the bedrock be sloped at a maximum 2H:1V for

appropriate stability;

» following re-shaping of the soil cuts, the temporary cut slopes are considered suitable for authorized
personnel to be working within the soil containment cell;
» itis recommended that the stability of the bedrock be reviewed on a semi-annual (twice a year) basis if

still exposed.
Distribution:
S Active Earth Engineering: Matl Pye - malt.ove@activeearth.ca
Page 1of 1

LEVELTON CONSULTANTS LTD.

Per: 2% S
Fdes
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LEVELTON

PROJECT: Active Earth

CLIENT:

FILE NO.:

Active Earth

R714-0514-00

LEVELTON CONSULTANTS LTD,

760 Enlerprise: Crescent
Viciots, B.C

Canada VBZ 6R4

Tel . {250) 475- 1000
Fax. (250) 475 - 2211

E-mail: vicloria@levellon com

PROCTOR TEST REPORT

REPORT NO.: 1

DATE ISSUED: April 15, 2014

ISSUED BY: LCL-Victoria

r Sample Information
aterial Classification: Cell Liner )
alerial Description:  Fine Sandy Silt
to sampled  [Apnl 8, 2014 [Sampled by __|Client [Estimated s'G_!__zJ'ou
ate received |April 9, 2014 “[Suppier /A {insilu moisture_[NA
ample Source [Clienl sile jSample Number|1
H Test Information
rial Number 1 2 3 4 5 Jiest Standard_[Standard i
et Density (kg/m?) | 1820 | 1886 | 1840 | 1919 | 1887 |[Test Procedure]ASTM D-698  Melhod G
Dry Density (ko/m?) | 1519 | 1538 | 1556 | 1511 | 1449 §Date tested April 11, 2014
liMoisture Content (%) | 19.5 | 22.6 | 24.7 | 27.0 | 30.2 ested by GG
Test Resuit S
. est Result Summary
D ij
Molsture-Density Relationship B T IASTH AT
Relained 15.0mm sisve: 0%
1700 = pl o i - Overs fic ity: 2.700
? , -ﬁ‘\ r fze spacific grav
1650 +— ; 1 liMaximum Dry Density Values
" i % Uncorrecled Value | 1567 _kg/m?
! ‘\ _ Correcled Valua 1667 _kg/m?
= 1550 -y
“E — X, {iOptimum Moisture Content
< 1500 N Ly Uncorrected Value | 24.5_ %
= N \‘ Cormrected Value 245 %
& 1% t N
: g
8 a0 - Distribution_ _
_ i ive Earth - Matt Pye - matt. pye@acliveeath.ca
1350
1300 ’ :
17 19 3 23 2 21 28 3 0B
Moislurs Gonlent (%)

Par.

LEVELTON

TANTS LTD.

This repori constilules a testing service only. No engineering interpretation opinion is expressed or implied. Engineering

review and inlerpretation can be provided on written requast.
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LEVELTON

PROJECT: Active Earth
CLIENT: Active Earth

FILE NO.: R714-0514-00

LEVELTON CONSULTANTS LTD.

780 Enterprise Crasceny

Viclonn, B.C

Cenada VBZ 6R4

Tel " (250) 475- 1000

Fax: (250) 475 - 2211

E-mail: vicloria@levelton.com

PROCTOR TEST REPORT

DATE ISSUED: April 18, 2014
ISSUED BY: LCL-Victoria

REPORTNO.: 2

Sample Information

aterial Description:

sterial Classification: Cell Liner

Return haul clay with gravel

Dale sampled |April 9, 2014

o recaived |Apri 8, 2014

ample Source [Client sile

[Sampled by __ [Client Estmated SG_ 12,650
__ISupplier NIA Tinsitu moistore [NA
|Sample N 2

% Test Information .
ial Number 1 ; 3 4 5 _|[Test Standard_|Standard |
et Density (kg/m®) | 1991 | 2048 | 2155 | 2128 Tes! Procedure [ASTM D-688 _ Msthod C
ﬂDry Density (kg/m?) | 1762 | 1823 | 1868 | 1826 iDate tested | April 14, 2014
lMoisture. Content (%) | 11.1 | 124 | 154 | 16.6 {Tested by GG
. Test Result Summary
Moisture-D Relationshi e ———
oisture-Density ionship o —r s
i Retained 19,0mm siave: 9%
1900 § : Oversize spedfic gravity:  |2.700
: [iMaximum Dry Density Values
Uncomrectad Value 872 kg/m?
/ — Corrected Vale | —95—92“—1 3 kgim
_. 1850 —7 -
% l l\ [iOptimum Moisture Content _
s ' Uncorrecied Value | 14.8_ %
E Comected Value 136 %
&

Distribution
faciive Earth - Malt Pys - matt.pye@activesath.ca

ettty srenscmma e L

1750

This repon constilules a

14 18 18 20

Moisture Conlent (%)

Per.
LEVEL TJANTS LTD.

lesting service only. No engineering interpretation opinion is expressed or implied. Engineering
review and interpretalion can be provided on wrillen request.
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LEVELTON

Leveiton Consultants Lid

1035 Botnger Roag
Nanaimo, B.C
Canada VI8 5WH
Tel:{2501 753 - 1077
Foo (2500 753 - 4023

Grain Size Analysis (Hydrometer)

Client: Active Earth Engineering

Ltd

Project Name: Laboralory Testing

Site Location: SIA

Sample Source: NIA

Comments: Silly Fine Sand with Clay

Job No. R714-0514-00
Lab No. 3801 A
Date Tested: April 14, 2014
Date Sampled: N/A
Sampled By: Chenl

Testad By: IS
Sieve Analysis Hydrometer Analysis
Stave Parcant | Particle | Percent
Sizes mm| Passing | Sizes mm| Passing
75
m e ——y
375 — 0,049 TT%
25 100% 0.035 7
18 | 100% | 0025 | 77 _
12.5 100% 0.013 TT% Cobble Sizes: 200 mm lo 60 mm
9.5 100% 0.012 7% Gravesl Sizes: 60 mm ta 2.0 mm
4.75 100% 0.008 1% Sand Sizes: 2.0 mm 1o 0.08 mm
2,00 100% 0.007 B4% Silt Sizes: 0.08 mm o 0.002 mm
1.18 100% 0.005 58% Clay Sizes: Smaller Thon 0.002 mm
0.600 99% 0.004 S54%
0.300 89% 0,003 45%
0.150 38% 0.002 43%
0.075 85% 0.001 3%
00% Sieve | Hydrometer Analysis
100
47'—».__.1
90% 5‘\
80%
70%
g N
= 60% N
a N
= t
o 50% N
ol A
o X,
é 40% b
30%
20%
10%
0% N o ¢ oo
NN N S A - o o 92 800 doposse ©
G ON OB Ny 4 o L ¢ S D oo oo ooh ¢
» o @ t:lcn§ § g§6$§ m%gmm§
Slave / Paricle Sizes mm
== Gradation
REMARKS: Tested in aceordance with ASTM D-422
LEVELTON LT, LTD.
REPORTSTO Active Earih Enginsering Lid.. Mati Pys
PER.

5

rpressed of wnpuet ERGAsenng reviie fR0 ARCCEGEAN 30 BE DIOACHS 6N wrilion egue

TheS rODOA TERTEEES 3 LEShhg ARAAER Baly Mo EAZ:

9
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Levelton Consullants Lid,

1635 Botinger Roac
Nanamog, BC
Canads V35 5W9
Ted (250)753 . 07V
Fox {250)753- 1023

Grain Size Analysis (Hydrometer)

Cliant: Active Earth Engineesing L.td

Job No. R714-0514-00

Project Nama: Laboralory Testing

Lab No. 3B01 B

Site Location: SIA

Date Testad: April 14, 2014

Sampla Source: Omicron

Date Sampled: N/A

Comments: Return haul silly Clay with sand and gravel.

Sampled By: Client

Tosted By: 1S
Sieve Anaiysis | Hydrometer Analysis |
Sleve Porcent | Particle | Percent
Sizas mm| Passing | Sizes mm| Passing
75
50 oo%
378 BE% 0.060 35%
25 B3% 0.043 33%
i3 83% 0.031 30%
12.5 T4% 0.017 2 Cobble Slzes: 200 mm lo 60 mm
9.5 71% 0.01 27% Gravel Sizes: 60 mm 1o 2.0 mm
4.75 64% 0.01 26% Sand Sizes: 2.0 mm lo 0.06 mm
2.00 58% D.008 23% il Sizes: 0.08 mm to 0.002 mm
1.18 57% D.006 20% Clay Sizes: Smaller Than 0.002 mm
| 0.500 55% 0.004 1B%
0.300. 52% 0.003 1%
| 0.150 48% 0.002 15%
0.075 45% D.001 14%
Sieve | Hydrometer Analysis
100%
0% ,\
80% “‘\
70% =
@ N
% 60% I~
o 50% —
: T
e 40%
: |
30%
20%
[ ——
10%
o © ) o oO8 o oo o
3B s A b Noa o & OO oo ol o
O ON DL Mg o - g o Dot Hdod o o
tn mmgmgggﬂagxﬁggﬁg
Sieva / Paricle Sizes mm
-~ Gradalion
REMARXS Tested in accordenca with ASTM D422
LEVELTON CONSULT. D
REPORTSTO:  Aclive Earth Engineering Lid. MaltFye /g
PER ok
77
This rEDGI rEpresEras 3 Hobng SERCH Dby MO o k SO 18 BaS o weped Eng g FBvitw 283 z e prowdL 2t
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LEVELTON

PROJECT: Active Earth

CLIENT:

FILE NO.:

Active Earth

LEVELTON CONSULTANTS LTD.

760 Enterprise Crescent
Victoria, 8.C

Canada VBZ GR4

Tel - (250) 475- 1000
Fax: (250) 475 - 2211

E-mail: victoria@levelton.com

PROCTOR TEST REPORT

R714-0514-00

DATE ISSUED: April 18, 2014

ISSUED BY: LCL-Victoria

REPORTNO,: 2

Sample Information

aterial Classification: Cell Liner

alerizl Descriplion:

Relurn haul clay with gravel

ale sampied_JApnl 9, 2014 Sampled by |Client IEs-li—malecl-_S'G 2650
Dale received |April 9, 2014 Supplier INIA Insitu moisture |NA
Sample Sourca [Client site |Semple Number2

“Test Information

%dal Number

1

2

3

4 ]

~JTestStandard [Stendard |

1891

2048

2155

2128

Tesl Pi'acedufe’ASTMD-SBB Method C

lwet Density (kg/m?)
Dry Density (kg/m?)

1792

1823

1868

1826

{iDate lasted

April 14, 2014_|

Moisture Conlent (%)

111

12.4

154 | 16.6

{Tested by

GB.

Moistura-Density Relationship

Test Result Summa

Oversize correciion method:
Retained 18.0mm sieve;

BN

Ovarsiza specific gravity:

9%
2.700

Ma4718 ||

aximum Dry Density Values

Uncorrecled Value:
Correcied Value

1672

m?

1923 _kg/m

1850

/

liOptimum Molsture Gontent

Uncorrecied Value
Corrected Value

148 %
136 %

1800 7

Dry Danstty (kg/m3)

:
}

1750
10 12

14

Maisture Content {%)

16

18 20

ﬂ Distribution
ive Earth - Malt Pys - mattpye@activoealh.ca

Per:

LEVEL ybﬁSmers LTD.

This report constitutes a testing service only. No engineering interpratation opinion is expressed or implied. Engineering
review and interprelation can be provided on wrillen requesl.
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Cell 1 Phase B

o As-Built Quality Assurance &
Quality Control
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™

Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V&S 4B1
rbrimmell@shaw.ca

South Island Resource Management Nov 13/15
File 15-139

Att: Pete Craig & Doug Harlow

Re: SIRM Facility, 460 Stebbings Rd., Shawnigan Lake
MEM Permit Q-8-094 & MOE PR-105809
As-Built for Encapsulation Cell 1B

This letter discusses the westward expansion of Encapsulation Cell 1. The 30 m (east-west)
expansion is identified as Cell 1B. An as-built drawing is attached showing the expansion and
the locations of Oct 25 density testing. The density test report is also appended, along with Field
Review Rpt 3 and several photos. Construction methodology was developed by Active Earth for
the existing Cell 1A as summarized in the attached report from them.

Site preparation is described as follows:

-establish a clay liner, graded northward

-establish a continuous clay berm along the north, east and west sides

-place a lift of sand over the clay liner

-install a continuous 40 mil (1 mm) LLDPE liner over the sand layer, up the inside faces of the
clay berms and up the slope at the south end

-place a lift of sand over the LLDPE liner

-in conjunction with the above work, install perforated leachate collection and leak detection
pipes at the south end connecting to the two existing 2500 gallon tanks

The October 25 density testing on the clay liner showed somewhat variable density, which is a
function of the variable material. Consolidation of the clay was assessed visually and found to be
good, suitable for the intended usage as an impermeable barrier. The clay liner was compacted in
lifts with large, vibratory rollers — one with a padfoot drum the other a smooth drum. The
perimeter clay berm was compacted with a hoepacker.

52
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460 Stebbings Rd. Sept 21 geotech letter

The LLDPE liner was supplied and installed by Western Tank & Lining Ltd. Shop drawings and
test results from Western Tank have been reviewed. Seams between road widths, and along the
interface with the Cell 1A liner, have been hot-welded. These welds have been examined at
several locations and found to be thorough.

The construction meets the standards required by MEM Permit Q-8-094 and MOE Permit PR-
105809. Placement and compaction/stabilization of the Cell 1A fill will be monitored by
Brimmell Engineering Ltd.

I trust that this information meets your present requirements. Please do not hesitate to contact the
writer if there are questions.

for Brimmell Engineering Ltd,

Page 62 of 245 MOE-2017-71594
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ProjectNo. /6 4 SS <
Test Date & cetic

PRELIMINARY FIELD DENSITY TEST REPORT
ASTM. D292
Project _ 5742 A LOCRHON e vy o fkne
Client &, z, ﬂg = Contracter <14 7% 4
MWW“—‘L—% gz_tl/@ Sv& _% -/qrmé
Proctor# ___ 2712, =7 _Levellfon
P max. kgim® 24 ettt 1923 C7%
Opl, Molsture (%) __ /0. % 22. 1 /8. &
Compaction Spec. (%) 7 S 2 75
Standard: ASTMD6sRBT] D1557[ ] Method "!2‘;'5;‘ 7 —C_ Tectnican _ Dgad JAA
AirTemp A~ 27 °C Weathe! apasee LV Compactlion Equipment . _
TEBT | PROBE | SO |m BELOW ' @ Dd | _wol
No. DEPTH | TYPE GRADE TEST LOCATION MOIET. kg/m? pdmmc.
22 ow| 3 log | ser VM A0 1899 gzl
23 Boanl 3 | 0.8 | cwmme——= H 22,7 |0712.3 (8923
2 3 © -0 | et & e 1494 119950 BY.7
15 |ngwal 3 | 0.po| o1 e —— 2.1 ligs.d ?Lz_
16 2w |2 |p.1 | 5 e ljz.5 lfsod |98 Y
LOCATION SKETCH T, | GaugsSN2B3dGY MS 430 0S5 LS
el | Gl I8 | oo
1A \ 24
' &3 4
24 2
] Ly 4 Distribution tnitiais
<6 4
I |
83 White: Contractor Yeliow: Field Binder ~ Pink Office Copy
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FIELD REVIEW REPORT

Brimmell Engineering Ltd.
971 Bank St., Victoria B.C. V8S 4B1

250-889-3080 rbrimmeli@shaw.ca

PROJECT: SIRM Quarry No.3 In Attendance: Richard Brimmell
LOCATION: 460 Stebbings Rd., Shawnigan Lake Dates: Oct 27 & Doug Harlow
CONTRACTOR: SIRM Nov 4/15

CONTACT: Doug Harlow
9 Project No: 15-139

Time: various

ASPECT OF PROJECT REVIEWED:
Westward expansion of Encapsulation Celf 1, identified as Cell 1B.

OBSERVATIONS:

The expansion area was reviewed on October 27. The east edge (adjacent to Cell 1A) was previously reviewed
and approved by Active Earth. The balance of Cell 1B had been graded with roller-compacted clay. Test pits
indicated that the clay was well consolidated but not thick enough. The design calls for 1 m thickness of clay liner.
It was recommended that additional clay be placed and compacted. Density tests carried out on the first lift of
clay (as seen on October 27) indicated fairly good compaction, with some variabiiity due to variable moisture
content and gravel content.

Additional clay has been placed and roller-compacted. The site was reassessed on November 4 and compaction
of the clay was assessed visually and with a steel hand probe.

REMARKS/RECOMMENDATIONS:
The clay liner comprising Cell 1B is approved. Placement of the sand layers and membrane may proceed.

DISTRIBUTION:
Doug Harlow
Pete Craig
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SIRM Oct/Nov 2015 photos
-t“f'

Test pitting of the clay liner on Oct 27. The
clay was found to be well consolidated but
not thick enough. Looking north.

The second lift of clay Nov 4. Looking south.
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SIRM Oct/Nov 2015 photo

Liner in place on Nov 9 and second sand lift
being placed. Looking south.

The boundary between Encapsulation Cells
1A (on left) and 1B. The new liner has been

hot-welded to the Cell 1A liner. Looking
south,
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Wedge/Extrusion Trial 4

WESTERN TANK
& LINING LTD.
Customer:
12180 Vickers Way Production Date:
Richmond BC V6V-1H9
Office 604.241.9487 Fax 604.241.9485 QA Test Person:
Toll-Frae 1.800.551.4355

Welding Tech:

Welder Qualification For Liners:

size expressed In decimof feet
Length  Width Style

Material Type: Liner Size: |

Welder Number: D11 Outside Temp: 50
Welder Set Temp: 800 Inside Temp: 50
Welder Set Speed: 699 Timed FPM 17] Sheet Temp: 50
Extrusion Red: N/A Weider Set up with bar Y/N N/A

Peel Data

test spoed s 20 In/min unless stherwise nated

1] 61 64 SE1 0 PASS

2l 60 67 SE1 0 PASS

3 72 65 SE1 0 PASS

al 60 65 SE1 0 PASS

5| 61 63 SE1 0 PASS
Shear Data

: ) (%
1 67 2004% PASS/STE
2 69 200+% PASS/STE
3 69 200+% PASS/STE
4 72 200+% PASS/STE
5 66 200+% PASS/STE
Notes: Tear Back Results on Sample Weld: GOOD 8
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)
SE1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)
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WESTERN TANK
. { & LINING LTD.

Customer:

Wedge/Extrusion Trial 2

WESTERN TANK AS-BCSO84

12180 Vickers Way

Production Date:

Richmond BC V6V-1H9
Office §04.241.0487 Fax 604.241,9485

QA Test Person:

Toll-Free 1.800.551.4355

. Welding Tech:

Welder Qualification For Liners:

Time Ending:

slze exprossed in decimol feet

Length Width Style
Material Type: LinerSize:|  315] 121 RECTANGLE LINER - |
Welder Number: EXTRUSION Outside Temp: 60
Welder Set Temp: 400/425 Inside Temp: 60
Welder Set Speed: ~ HAND  [Timed FPM N/A Sheet Temp: 60
Extrusion Rod: SOLMAX LL Welder Set up with bai N/A N/A

Peel Data

tesi speed is 20 in/min unless otherwise noted

Ul B N e

Shear Daj;_a |

1 200+% PASS/STE
2 60 200+9% PASS/STE
3 66 2004% PASS/STE
4 60 200+% PASS/STE
5 63 200+% PASS/STE
Notes: Tear Back Results on Sample Weld: N/A

STE = sample stretch to end of test
SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= hreak at seam edge in bottom sheet {extrusion peel only)
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WESTERN TANK & LINING LTD. WTL SIRMOO1
12180 Vickers Way

Richmond, B.C., VBV-1H9 Nov. 13, 2015
PHONE (604) 241-9487 P
FAX (604) 241-9485

WORKMANSHIP WARRANTY
South Isiand Resource Management
461 Stebbings Road, Shawnigan Lake, B.C.

40 mil LLDPE Landfill Cell Liner

WESTERN TANK & LINING LTD, (the “Installer’) warrants to the parly named above s the Purchaser/User {Purchaser’) that the tank
snd/er lining mambrane system (‘the “Liner System”) as installed by the Installer will be free from instalation-related defects for normal use
in approved applications, on the terms and conditions set forth in this Workmanship Waranty {the “Warranty”). This Wamanty shall be in
effect from the above noted Accaptance Date for the above noted Warranty Period,

The temm “normal use” means uses raascnably consistent with the above noted Description of Intendad Use, and does nol indude, among
othar things, the exposura of the Liner System to harmful chemicals: abuse of the Liner System by machinery, squipment or peopla;
Excessive pressures or stresses from any source; subsurfaca or overburdened soil conditions; and total or differential soi settlements and
the effect those ssitlements may have on the Liner System. The Purchaser atknowledges that tha sale of the Liner System is for
commercial or Industrial use only,

This Warranty does pot inciude damapes or defects in the Liner System resulting from: (i) 2cts of God, casually or calastrophe, intluding
earthquakes, floods, weathar, lomadoes, expiosion, war, acts of any public authority, or any other cause bayond the Installar's reasonable
control; () faulty materials, or any dsfects in the workmanzhip, design or manufacturing of the materials comprising the Liner System:; (i)
dafects arising on account of third party action; (iv) defects arising from improper mainienance, use, repalr, replacement or slisration of the
Liner System by the Porchaser; (v) subsidence of tha land around tha Liner System; or {vi) surface defacts in workmanship and materials
apparent and accapted by the Purcheser al the date of delivery.

Any claim for an alleged breach of this Warranfy must be made in writing, by reglsterad mall or fax, 1o the President of the Installer at the
address above within thily (30) days of the Purchaser bacoming aware of the alieged defect. 1f tha Purchaser fails to deliver notica as
required under this Wamranty, the defect snd ail wamranties shali be deemed to have been waived and the Purchaser will have no right of
recovery against the Inslaller. Should defects within the scope of the above Warmranty occur, the Instafler will, at its option, repair or replace
the Liner System or defective portion thereof. The Instelier will have the right to inspact end determing the cause of any alieged defect in
theI..inerSystemandtotaksappropﬁateslapsmrepairorreplacamemesmﬁadebuaﬂsulorwﬁchmelnstsﬂorhuab{ewer
the lerms of this Waranty. The Installer will not be required 1o make such repalrs andior replacements until the Purchaser has ensured
that the area surrounding the Liner System is clean, dry, and In an unencumbered condition, including without Emitation free from ail water,
dirt, shidge; residuals, and liquids of any kind.

The Inslafiers kiabifity under this Wamanty shall in no event exceed the lesser of: (j) the replacemant cost of the Liner System or defective
portion therest; or {ii) the total amount paid by the Purchaser to the Installer in respect of the Liner System. Furher, under no
dreumslances shall the Installer be liable to the Purchaser or any other party for any special, direct, indirect, or consequential damages
arising from any defect in the insteliation of the Liner System. This Warranly is given in ieu of all other possible wamanties by the Installer
in respect of the Liner System and by accepting defivary of Lhe Liner System, the Purchaser waives all other such possible warranties,
except those specifically given.

THE INSTALLER MAKES NO WARRANTY OF ANY KIND OTHER THAN AS EXPRESSLY SET OUT HEREIN, AND HEREBY
DISCLA(S ALL OTHER WARRANTIES, BOTH EXPRESSED AND IMPLIED, OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THIS WARRANTY IS NOT EFFECTIVE AKD THE INSTALLER IS NOT BOUND £Y THE TERMS HEREOF
UNTIL. RECEIPT OF FULL AND FINAL PAYIMENT FOR THE LINER SYSTEM FROM THE PURCHASER,

| hereby state | have read and understand the above and foregoing Warranty and agres to such by signing hereunder.

. Sandon

Project Manager
13/11115
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Liner Quality Control Audit

inspector 5.22 Crew 5.22 Date 8/14/2015
_ Length wWidth Style
Work Order # WO-000405 Size / Style] 280] 44 LINER |
PO#  AS-BCSO59 Customer WESTERN TANK Liner # i
Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet
weld | |- TotalWidth|  Actual Panel Count, added or
Uner Length | Liner width [Rollwidth| wiaen | C2lcuiared Fven Panel | of even subtracted materlal width
(feet) (Fert) (Inches) | overiap ’ Panels ex: 8 panels + 2',+2' or 9 panels -11'
(inches) | Needed |{roundedupM .oy | fwelds subtracted shown in actsol wideh]
280 44 267 6 2.022989T_ 2 44 2 PANELS
1st panel length verification ' Finished
size/persons 280'6" Length 282 Actual Width 44
Stepped Panel lengths NA
Step inset NA
Secondary measurements {cutwelds) NO CUT WELDS
Seam lip pull checks {non-destructive) LOOK GOOD
Special Instructions NONE
Material Solmax 40 mil LLDPE 140-7000/K7104 Color Out BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scrofl Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall ! Cardhoardl X I Dtherl '
{Standard = ml, size, unroll and unfold arrow)
Standard Information Written on item X Other:
refer to E.[.C for standards
Packaging Wrap/ Color : Standard Liner X Other: FELT,LLDPE,5X12Mil. B GRADE
‘refer to E.LC for standards
Standard Package Labeling [ X I Other:

Motes
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Wedge/Extrusion Trial

Customer: "~ WESTERN TANK PO# AS-BCS059
12180 Vickers Way Production Date; 8/14/2015 Time:  630PM
Richmond BC V6V-1H9
Office 604.241.9487 Fax 604.241.9485 QA Test Person: s.22 w./0. WO0-000405
Toll-Free 1.800.551.4355
Welding Tech: $.22 Crew: 5.22
Welder Qualification For Liners: #1 Time Ending;
size expressed In decimal feet
Solmax 40 mil LLDPE 140- Length  Width  Style
Material Type: 7000/K71.04 Liner Size: ‘_Q ZSDL 44 |LINER
Welder Number: D-11 QOutside Temp: 82
Welder Set Temp: 800 Inside Temp: 85
Welder Set Speed: 999 timed FPM 19| Sheet Temp: 82
Extrusion Rod: NA Welder Set up with bar Y/N NA
Peel Data
Inside  Outside  Failure Seperation
(Lbs) (Lbs) Type (%) Comments
S | 63 58 SE1 0 PASS
2| 58 56 SE1 Q PASS
3 59 57 SE1 0 PASS
4 60 62 SE1 0 PASS
5 57 60 SE1 0 PASS
Shear Data
Shear Elongation
(Lbs) (%) Comments
1 63 200+% PASS/STE
2 63 200+% PASS/STE
3 62 200+ PASS/STE
4 63 200+ PASS/STE
5 65 200+ PASS/STE
LOOKED GOOD

Notes: Tear Back Results on Sample Weld:

STE = sample stretch to end of test
3E1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottom sheet (extrusion peel only)

63

Page 72 of 245 MOE-2017-71594



Seam End Coupon Log 2
Customer: WESTERN TANK PO# |  AS-BCSO59 |
Production Date: [ /1472015 ] Crew] 522 ]
. Welder Settings
WESTERN TANK Welder # [D-11 | Operator | .22 h'e_mp{Speec] 800/999 |
& UNIHE Lm. Timed welder speed
Distance in feet | 223 |T|med Sec.] 72 | Feet per min. | 19 |
12180 Vickers Way QA Test Person: | s.22 1 W./O.I WO0-000405 j
Richmond Be VBV-1H9
Office 604.241,5487 Fox 604.241.9485 Material Type: ‘Solmax 40 mi) LLDPE 140-7000/K7104
Toli-Free 1.800.551.4355 sieindec.ft. Length  Width Style
‘ . Liner Size: | 280/ 44| LINER | Liner# 1 |
Seam  Test# lInside  Outside Fallure  Seperation | Shear Elongation
Number P#/S# ~  (Lbs) {Lbs) Type - (%) (Lbs) (%) - Comments
wi P1/s1 63 60 SE1 0 62 200+ ' PASS
Wi P2/S2 60 56 SE1 0 65 200+ PASS
2
Notes:
STE = sample stretch to end of test SE1=sample break In outer edge uf seam |Pull Checks (non-destructive seam lip pulls) GOOD |
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WESTERN TANK ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC V6V-1H9
Office 604,241.9987 Fax 604,241,5485
Toll-Free 1.800,551.4355
Date Roll
MFG il Roll ID Width | sample
date Mfg | # messured | area |1 | #2 | H3 | #4 | #5 | #6 | #7 | #8 | #9 |#10| Avg. QA
/14/2015. Solmax 40 mil LLDPE 140- 22.3
7/1/2015 Lialias 2-82143 22'3.5" Test equipment lost In fire, on order #DIV/0) S-22
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Liner Quality Control Audit

Inspector $.22 Crew Date 29/09/2015
Length Width Style
Work Order # WO-000804 Size / Style| 165| 33| LNR
PO#  CP-202-M Customer Allterra Construction Liner # i
Width Calculator {enter for size ordered) Sizes are expressed in Decimal feet
Weld . ' Total Width Actual Panel Count, added or
Liner Length | Linerwidth {Roliwidth| Width c“:':::‘;d .E“"?.'I“:a“e' | ofeven subtracted material width
{fact) (Feet) {inches) | overlap Needod Jirom de. 4 up) "Panels ex: 8 panels + 2, +2' or 9 panels-11'
(Inches} Pl (Feety | (wetds subtraited shown in actual width)
165 33 - 267 6] 1517241 2 44 2 PANELS <11
1st panel length verification Finished
size/persons 165'6" Length 165.5 Actual Width 33
Stepped Panel lengths NA
Step inset NA
Secondary measurements (cut welds) NA
Cross welds: NONE Inspected by: GINA
Seam lip pull checks (non-destructive) GOOD, 5
Special Instructions BUTTERFLY FOLD
EMaterial 40 MIL LLDPE SOLMAX Color Out BLACK
Rolling Folding
Standard Roll Standard Fan
Standard Roll with Webbing X Butterfly Fold X
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall I Cardboardl X i Otherl
{Standard = mll, size, unroll and unfold amow)
Standard Information Written on item X Other:
refer to E.L.C for standards
Packaging Wrap/ Color : Standard Line X Other:
refer to E.LC for standards
Standard Package Labeling I X I Other:

Notes
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Wedge/Extrusion Trial

VWESTERM TANK
& LINIG LTD.
Customer: Aliterra Construction PO# CP-202-M
12180 Vickers Way Production Date: . 28/09/2015 Time: 10:00 PM
Richmond BC VEV-1H9
Office 504.241.9487 Fax 604.241.9485 QA Test Person: s.22 W./0. WO-000804
Toll-Free 1,800.551.4355 i
Welding Tech; .22 Crew: 5.22
Welder Qualification For Liners: #1 Time Ending:
i size expressed in decimal feet
Solmax 40 mil LLDPE 140- length  Width Style
Material Type: 7000/X7104 Liner Size: [ 165| 33|LNR
Welder Number: D11 Outside Temp: 59
Welder Set Temp: 800 Inside Temp: 38
Welder Set Speed: 9994 7imed FPM 22} Sheet Temp: 59
Extrusion Rod: ' NA Welder Set up with bar Y/N N
Peel Data
Inside  Outside  Fallure Seperation
(Lbs) (Lbs) Type (%) Comments

1 66 62 SE1 0 PASS

2l 71 63 SE1 1] PASS

3 69 66 SE1 0 PASS

4 67 b2 SE1 0 PASS

5 70 64 SE1 0 PASS
Shear Data

Shear Elongation
(Lbs) {%6) Comments

i 862 200+% PAS5/STE

2 66 200+% PASS/STE

3 67 200+% PASS/STE

4] &6 200+% PASS/STE

51 73 200+% PASS/STE
Notes: Tear Back Results on Sample Weld: GOOD 5

STE = sample stretch to end of test

SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet {extrusion shear only}
SE3= break at seam edge in bottom sheet (extrusion peel only)
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Seam End Coupon Log 1
Customer: Allterra Construction PO#H [ cP-202-M |
Production Date: [ 29/08/2015 |  Crew:] $.22 ) ]
Welder Settings
VWESTERN TANK Welder # lDll l Operator | s.22 I‘I'empfSpeed 800-999 |
& LINING LTD. Tl weldsr specd
Distance In feet | 16.5 |'I1med Sec.] 46 I Feet per min. | 22 |
12180 Vickers Way QA TestPerson: | 5.22 |  wysol WO-000804 |
Richmond Be V6Y-1H9
Offica 604.241.9487 Fax 604.241.9485 Material Type: SOLMAX 40 MIL LLDPE
Toll-Free 1,800.551.4355 skelndec.fr. Length — Width Style
Liner Size: | 165] 33| LNR | Liner#] #1 |
Seam Test # Inside  Qutside  Fallure  Seperation Shear Elongation '
Number P#/5# (Lbs} {Lbs}- Type (95) {Lbs) (%) Comments
Wil P1/51 70 63 SE1 0 62 200+ PASS/STE
W1 P2/52 70 64 SE1, 0 68 200+ PASS/STE
Notes:
STE = sample stretch 1o end of test SE1 = sample break in nﬁie: edge of seam 1Pull Checks {non-destructive seam lip pulls) f
WAG-ITL L,
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__ Eg«’gﬁ{ﬁ,’g{;ﬁ"‘ ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC V6V-1H9
Office 604,241.9487 Fax 604.241,9485
Toll-Freq 1.800.551.4355
Date Roll
MFG Mil Roll ID Width | sample
date Mfg # measured | area | 1| 42 | #3 | B4 | #5 | 46 | #7 | 48 | #9 |#10| Avg. | QA
7/11/2015 Solmax 40 mii LLDPE 140-
fo/29/2015 o000 2-82148 22.3|8 38.4| 382 38.8| 389] 383 371| 37.4| 389 40| 387 38.47(s22
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Liner Quality Control Audit

.Mnspector 5.22 Crew $.22 . Date
Length Width Style
Work Order # WO-001050 Size / Style| 315/ 121| RECTANGLE LINER
PO#  AS-BCS084 Customer WESTERN TANK Liner # i
Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet
Weld . . Total Width Actual Panel Count, added or
Liner Length | nerwidth [Roli width] widrn | CRlculated | EvenPanel " subtracted materlal width
. Panels no. "
(feet) (Feset) (inches) | overlap } Needed {(rounded up) Panels ex: 8 panels + 2', +2' or 9 panels -11'
{fnches) £ p " {Feet) | (welds subtracted shown in actual width)
315 121 267 6] 5.563218 6 131 6 panels - 11', 1 pane] at 5'
1st panel length verification Finished Oks.22
size/persons 315'10" Length 315 Actual Width 1235
Stepped Panel lengths N/A
Step inset N/A
Secondary measurements (cut welds) CUT WELD ON W4 ADDED 5'
~ross welds: W2-W3; W3-W4 Inspected by: GINA
Seam lip pull checks {non-destructive) GOOD S8

Special Instructions CENTER MUST BE MARKED WITH AN X; MARK LINER WITH DEPLOYMENT ARROWS

IMaterial 40 MIL LLDPE Color Out BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Meta[l X I Cardboard] I Otherl
{Standard = mil, size, unrolf and unfold arrow)

Standand Information Written on Item X Other:
' refer to E.L.C for stantards

Packaging Wrap/ Color:  WTL Standard Linerl X l Other:
refer to E.LC for standards

Standard Package Labeling i X i Other:
dotes WE ADDED A 5' PANEL DUE TO A WELD CUT. INSTEAD OF CUTTING OFF 3° WE JUST LEFT IT ON THE LINER.
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Wedge/Extrusion Trial .

WESTERA TANK
& LINING LTO.
Customer: WESTERN TANK PO# AS-BCS084
12180 Vickers Way Production Date: 10/22/2015 Time: 10:32 PM
Richimond BC VEV-1HS
Office £04,241.9487 Fax 604.241.9485 QA Test Persan: . 822 wJ/o.  WO0-001050
Toll-Free 1,800,551.4355
Welding Tech: 5.22 Crew: s.22
Welder Qualification For Liners: . . #1 Time Ending:
. size expressed in decimal feet
Solmax 40 mil LLDPE 140- length  Width  Style
Material Type: 7000/K7104 . . - LinerSke:[  315] 121|RECTANGLE LINER ~
Welder Number: D11 Qutside Temp: 50
Welder Set Temp: 800 Inside Temp: 50
Welder Set Speed: 699} rimed FPM 17| Sheet Temp: 50
Extrusion Rod: N/A Welder Set up with bar Y/N N/A
Peel Data test speed is 20 in/min unless otherwise noted
Insidle  OQutside  Failure Seperation
{Lbs) {Lbs) Type (%) Comments

1 61 64 SE1 0 PASS

2 60 67 SE1 0 PASS

3 72 65 SE1 0 PASS

4 60 65 SE1 0 PASS

5 61 63 SEL 0 PASS
Shear Data

Shear Elongation
(Lbs) - (%) Comments

1 67 200+% PASS/STE

2 69 200+% PASS/STE

3 69 200+% PASS/STE

4 72 200+% PASS/STE

5 66 20049 PASS/STE
Notes: Tear Back Results on Sample Weid: GOO0D B
STE = sample stretch to end of test SE2= hreak at seam edge top sheet {extrusion shear only)
5E1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)
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Wedge/Extrusion Trial ¢
WESTERN TANK
& LINING LTD.
Customer: WESTERN TANK PO # AS-BCS0O84
12180 Vickers Way Production Date: - 10/22/2015 Time: 6:23PM
Richmond BC VGV-1H9
Office 604.231.9487 Fax 604.241.9485 QA Test Person: $.22 W./0. WO-001050
Toll-Free 1.800,551.4355
Welding Tech: §.22 Crew: .22
Welder Qualification For Liners: #1 " “Time Ending:
_ size expressed In dedmal feet
- Solmax 40 mil LLDPE 140- tength  Width  Style
Material Type: ' 7000/K7104 Liner Size: | 315| 121 RECTANGLE LINER |
Welder Number: EXTRUSION. Outside Temp: 60
Welder Set Temp: 400/425 Inside Temp: 60
Welder SetSpeed:  HAND  |rimed FeM N/A | Sheet Temp: 80
Extrusion Rod: SOLMAX LL Welder Set up with ba:N/A N/A
Peel Data test speed is 20 in/min unless otherwise noted
Inside  Outside  Failure Seperation
(Lbs) {Lbs) Type (%) Comments
1 61 X SE3 0 PASS
2 59 X SE3 0 PASS
3 59 X SE3 0 PASS
4 68 X SE3 0 PASS
5 64 X SE3 0 PASS
Shear Data
Shear Elongation
{Lbs) (96) Comments
1 60 200+% PASS/STE
2 60 200+% PASS/STE
3| 66 200+% PASS/STE
4 60 200+% PASS/STE
5 63 200+% PASS/STE
Notes: Tear Back Results on Sample Weld: N/A

STE = sample stretch to end of test
JE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottomn sheet (extrusion peel only)
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Seam End Coupon Log 3.
Customer: WESTERN TANK PO# | AS-BCSO84 |
Production Date: | 10/22/2015 |  Crew:| $.22 ]
_ Welder Settings
WESTERN TANK Welder # Ir' Operator | 22 —ITemPfSDeEd 805-693 |
& LINING LTD. Timed weider speed
Distance in feet ] 22.3 Iﬁmed Ser:.| 77 I Feet per min. | 17 ]
12180 Vickers Way OATestPerson: | 5.22 |  wyo. WO-001050 |
Richmond Bc V6V-1H3
Office 604.241.9487 Fax 604.241,9485 Material Type: Solmax 40 mil LLDPE 140-7000/K7104
Toll-Free 1.800,551.4355 sizelndec. f. Length Width Style
test speed is 20 1n/min unless otherwise noted Liner Size: | 315] 121| RECTANGLELINER |  Liner#] 1 ]
Seam Test# Inside Qutside  Failure Seperation Shear Elongation
Number. P#/SH (Lbs) (Lbs) Type {%) (Lbs) (%) Comments

Wi P1/51 60 63 SE1 0 69 200+ PASS/STE
w1 P2/52 65 64 SE1 0 79 200+ PASS/STE
W2 P1/S1 63 62 ~ SE1 0 71 200+ PASS/STE
W2 P2/S2 62 60 SE1 0 70 200+ PASS/STE
w3 P1/s1 58 66 SE1 0 70 200+ PASS/STE
w3 p2/s2 57 59 SE1 0 67 200+ PASS/STE
w4 P1/S1 75 62 SE1 0 68 200+ PASS/STE
w4 P2/52 &0 61 SE1 0 71 200+ PASS/STE
W5 P1/s1 63 67 SE1 0 67 200+ PASS/STE
W5 P2/52 67 61 SE1 ¢ 74 200+ PASS/STE
W6 P1/51 64 66 SE1 0 69 200+  PASS/STE
Wé P2/S2 70 66 SE1 0 75 200+ PASS/STE

Notes: 1" STRIPS (20IN/MIN): R# 2-82432: 67, 76(BROKE), 68, 70

STE = sample stretch to end of test SE1 = sample break in outer edge of seam [Pull Checks (non-destructive seam lip pulis) 8 |
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WESTERM TANIK '
Py L Dy ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC V6V-1H9
Office 604.241.9487 Fax 604,241.8485
Toli-Free 1.800.551.4355
Date Roli
MEG Vit Roll ID Width | sample
date Mifg i mesred | area |41 | #2 | #3 | #a |45 | #6|#7 | 48| #0 |#10| Ave.| QA
7/27/2015 7000/K7104 2-82431 24" s 37.6] 37.6| 37| 38.7| 36.9| 393| 37.2| 37.3| 384 37.2] 3781522
10/22/2015 Solmax 40 mil LLDPE 140- {23
7/27/2015 i 2-82432 2'a" | 35.8| 38.6| 36.7| 37.4| 30.8| 38.2| 36.7| 385| 383| 37.4| 37.74(5.22.
10/22/2015 Solmax 40 mil LLDPE 140~ 3.3 .
7/26/2015 7000/K7104 2-82404 24" B 38.4| 38.3| 36.5| 36.7| 37.4| 377| 375| 386| 375] 381 3767|520 .
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LIST OF GEOMEMBRANE ROLLS

.

nox, 2801 Boul. Mare-Yictedn, Varennes. Qe, Canado, S8X 1P7
1612 1-450-729-1234 » Fooer 1-450-929-2547 » wwawsolmax.com

| _SOLMAX
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Project Name:  Jy]y Abbotsford, BC i‘g .‘;u’iii;;g‘ ;;-8 Reference Numbe:: 108401
Projoct Number: CP_SMI 15-6 :Q,,a,m 7 pacling SipNumber: 217375
Resin Resin oI HPOIT ESCR
Nt?rzlll;er Product Code R:::lr;l!.:: Manu;:::;ured E?fi? D:‘:" om0 o M:Ec'::j‘:s, o
D1238 D1505 D3895 D588s D5397
282141 Solmax 140-7000 CFDB10080  11-Jul-15 07 | 0818 |700 > 120 NA
2.82143 Solmax 1407000 CFD810080  11-Juk15 037 | 0018 100 > 120 .
2-82148 Solmax 140-7000 CFD810080 11-Jul-15 0.37 0.818 |760 > 120 KA
2-82149 Solmax 140-7000 CFD810080  11-Juk-15 037 | 0818 |700 > 120 WA
2-62150 Solmax 140-7000 CFD810080  11-Juk-15 037 | 0618 |100 > 120 BA
2-82151 Solmax 140-7000 CFD810080  11~Jul-15 037 | cote [100 > 120 NiA
T |2s2182 Solmax 140-7000 CFD810080  11-Juk15 07 | ost8 |100 > 120 HA
2-82154 Solmax 140-7000 CFD810080  12-Juk-15 037 | 0918 |00 > 120 K
2-82157 Solmax 140-7000 CFD810080  12-Juk15 037 | 0918 |00 > 120 A
2-82159 Solmax 140-7000 CFD810080  12-Jul-15 037 | 0efs |f00 > 120 NA
2-82160 Solmax 140-7000 CFD810080  12-Juk-15 0s7 | os8 |100 > 120 NIA
2-82161 Solmax 140-7000 CFD810080  12~Jul-15 037 | 0018 |10 > 120 NA
2-82162 Solmax 140-7000 CFDB10080  12-Juk15 037 | 0818 |100 > 120 WA
2-82163 Solmax 140-7000 CFD810080 12-Jul-15 037 0818 [100 > 120 NA
282164 Solmax 140-7000 CFD810080  12-Juk-15 037 | 0818 |10 > 120 NiA
2-82165 Solmax 140-7000 CFD810080 12-Jul-15 0.37 0.918 [160 > 120 s
Quanttty (rofls): | 16 |
14-Jul-15 Page 1 of2
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SOLMAX

MANUFACTURING QUALITY CONTROL

Test Resuits - Rolls

Solmox, 2801 Boul, Marie-Viciodn, Varennes, Qc, Conada, J3X 1P7
T61: 1-450.929-1234 + Fenx: 1-450-929-2547 = www.solmcxx.com

S,
. . . . ) o ".\. ) .
FrojectName:  July - Abbotsford, BC Z @&L N Reference Number:  10840]
i E . :
Project Number: CP-SML15-6 {C.) 0\, v it E.} Packing Slip Number : 217375
-,\% ;_w ;'_,/"
. Quiiey P
Product : Solmax 140-7000 e
Thickness Geo- Carbon Carbon Tenstle Tear | Punctore | Dimension. Asperity
Propestics average | membrame | Black | Milack Yield Break | Resist | Resist. | Stabllity Belgh
Density | Content | Dispersion { Strength Elong. Strength Elong. in/ out
Unit mm glec % |[Cetland2| ¥NMm %  KNm % N N % mm
Test Method D5199 | D15S0S/D792. mﬁ‘fa’u D5596 D693 D1064 D4833 DI04
Frequeacy Each roft 1/Lot 12210 110r0 Vsro Nore | 00 Cett N/A.
2.0- Cat 1/
Specification 0.90 £0.939 oY) Cat 2 315 | w0 ] 8s 208 %2
b §2141 MO 1010 391 | 122 98
2 yof 0% 0927 260 Views 373 (1260 | 106 1 4
MD ; 10/10 380 | 1225 9
2821
B | 0= 0.932 53 Visws 159 | 120 | 100 351 !
b 821 MD 10710 370 | 1200 91
8 o1 oo 0932 2.58 Vibwes a6 e | 100 351 | /
MD 10/10 370 | 1200 91
28214
M9 | 093 0.932 258 Visws 36 | 1176 | 100 = d
MD - 10/10 370 (1200 | = .
28250 ) 093 0932 27 Views 356 | 176 | 100 s /
™D 10710 370 | 1200 91
2-82151 e 0.94 0932 279 Views 356 | 1136 100 351 /
MD 10110 382 | 1199 9
282152 xo| 094 0.932 262 Views 353 |t ios 360 /
MD 10410 382 | 1159 o6
Call R X 0.932 2.61 Views %4 | 128 108 359 !
MD) 010 296 | 1256 9%
2-82157 yo| 093 0.932 2.61 Views %5 | 175 1S 359 | i
Mo 10010 396 | 1256 96
pansy W o3 o2 | 2s6 | N0 36 | 126 | 105 | ¥ {
MD 10410 396 | 125 9
282160 ] 093 0532 266 Viows %6 | 125 | 105 a9 !
MD 10/10 396 | 1256 9%
e Y 0.932 266 Viows %6 | 1276 | 105 b ! -
MD 10710 384 | 1297 94
20162 1 093 0933 2.59 Views 361 | 1268 103 359 !
MD ; 10/10 385 | 1257 94
282163 | 094 0,933 2.59 Views prpil o bk 359 7
MD 10410 385 | 1257 94
2-82164 ot 093 0933 2,56 Views 361 | 125 103 359 !
e - | 1040 385 | 1257 | 94
8165 ) 03 0.933 256 Views %1 | 1265 ] 103 > !
14-Jul-15 Page2of 2
76

Page 85 of 245 MOE-2017-71594



P

SOLMAX

TECHNICAL DATA SHEET

Geomembrane LLDPE Smooth

Solma, 2801 Boul. More-Victordn, Verennes, Qe, Canada, J3X 1F7
Tel: [450]) 929-1234 Foor (450) 929-2550  www.soimax.com

PROPERTY TESTMETHOD  FREQUENCY”  UNIT K o
PECIFICATIONS . E e
Thickness (Nominal +10%) (11) ASTM D-5199 Every roll mm 1.00
Resin Density ASTM D-1505 Certification glee <0.926
Melt Index - 190/2.16 (max.) ASTM D-1238 Certification &/10 min 1.0
Sheet Density (8) ASTM D-1505 1/Batch gloc <0939
Carbon Black Content (9) ASTM D-4218 Every 2 rolls % 2.0-30
Carbon Black Dispersion ASTM D-55% Every 10rolls  Category Cat. 1/Cat.2
OIT - standard (avg.) ASTM D-3895 1/Batch min 100
Tensile Properties (min. avg) (2) ASTM D-638 Every 5 rolls
Strength at Break KN/m 31.5
Elongation at Break % 1000
2% Modulus (max.) ASTM D-5323 Per formulation kKN/m 420
Tear Resistance (min. avg.) ASTM D-1004 Every 10 rolls N 85
Puncture Resistance (min. avg,) ASTM D-4833 Every 10 rolls N 298
Dimensional Stability ASTM D-1204 Certification % *2
Multi-Axial Tensile (min. avg.) ASTM D-5617 Per formulation % 90
Oven Aging - % retained after 90 days ~ ASTM D-5721 Per formulation
STD OIT (min. avg.) ASTM D-3895 % 35
HP OIT (min. avg.) ASTM D-5885 % 60
UV Resistance - % retained after 1600 hr  GRI-GM-11 Per formulation
HP-OIT (min. avg.) ASTM D-5885 % 35
Roll Dimension - Width - m 6.80
Roll Dimension - Length - m 2377
Area (Surface/Roll) - m? 1616.4
NOTES

1. Testing frequency based on standard roll dimensions end one batch is approximately 180,000 Ibs (or one rajlcar).
2. Elongation is measured with 2 gage length of 1.57,

8. Correlstion teble is aveilabls for ASTM D792 vs ASTM D1505. Both methods give the sere results.

9. Correlntion teble is available for ASTM D1603 vs ASTM D4218. Both methods give the same results.

11. The minimum average thickness is+ 10% of the nominal value,

% AH values eve nominal test results, sxcept when specified 23 minimut or meximum,

¢ The informetion contained herein is provided for reference purposes only and is not intended as @ warranty of guarantee, Final detetmination of suitnbility
for use contemplated is the sole responsability of the pser, SOLMAX ossumes no liability in connestion with the use of this information,

MF-CQ34 [Rev.02 / 10-G207)

77
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2801 BOUL. MARIE-VICTORIN,

VARENNES {QC) CANADA J3X 1P7

450.929,1234

SOLMAX.COM Coverlng the world. Prolecting the earth.

MATERIAL CONFORMITY CERTIFICATE
ISSUED BY
THE MANUFACTURER

Varennes, October 167, 2014
Ref: Stock Material
ATTN: Mr. Clint Powell

To whom it may concemn,

Solmax International hereby certifies that 130-2000 and 140-7000 smooth LLDPE geomembrane supplied for the
above-mentioned project meets the following:

e Axi-Symmetric Break Resistance Strain {min) ASTM D5617 90%

Hoping the above information is satisfactory. Do not hesitate to contact us if you require any additional
information.

Sincerely,

Chantal Gagnon
Technical Services
Solmax International Inc. .

20141016-006 {Serie 100 - Multl Axlal - Conformity)
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. Project: Allterra
Western Tank & Lining Ltd Production Date: Oct 19 2015

12180 Vickers Way, Richmond, BC V8V 1H9
Tel: 604-241-0487 Fax; 604-241-9485

Tol: 800-551-4355 Wedge Seam Log
Seam Welding | Welder , QC Test
Number Tech | Number Test Method Pass | Fall |Initlals| Date Comments
BCSO87/BCS059 CL DT1 Air Lanced Yas LL 29-Oct

79
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Western Tank & Lining Ltd Project: Alitorsa

_ 12180 Vickers Way, Richmond, BC V6V 1H9 Production Date: __ Testsd et the shop in Richmond 0ct 20
! Tel: 604-241-9487 Fax; 604-241-9485 -
Toll: 800-551-4355

Wedge Trial

Time  Tested ot o shop In Richmond 020 -B:44 AN Wedge Temp 430 °C
Welder Numbser DbT 1 Speed 75%
Welding Tech C.L Drive Pressure 5 tums
Shest Type 40 mil LD Dwell Pressure _ 2springs Front/1 Spring back
Weld Edge(code) S.S.

5.8..emooth/amooth T.T.-Textured/Textured S.T.-smoothitextured

2 83 60 FTB 0 |Vise grip peel onsite/ Tensiometer shop

3 64 61 FTB 0 Vise grip peel onsite/ Tensiometer shop

4 61 62 FTB 0 Vise grip peel onsite/ Tensiometer shop

5 59 63 FTB 0 {Vise grip peel onsite/ Tensiometer shop
Shear Data

1 76 200 Vise grip pee| onsite/ Tensiometer shop

2 71 200 |Vise grip peel onsite/ Tensiometer shop

80
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Western Tani & Lining Ltd Projeck:
12160 Vickers Way, Richmond, BC VBV 1H2 Test Date:
Tot 604-241-8487 Fmeg 604-241-8485
Toll: BO0-551-4355
Destructive Test Record
Strength [ppl}

Boam Tost Test | F1B Peel Shoar

Numbor |DST#| Data | Tima | YIN [N | OUT [Bhear Pasa| Fall | Tech Comments
peoomacsass| 21 10 .9:58 Y 82 57 yes | no | LL lmldﬂ'nahg

001 | Y €3 | yos { no | LL lest 2l the shap
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Western Tank & Lining Ltd Project: Aliterra

12180 Vickers Way, Richmond, BC VBV 1H9 Production Date: _vested e1the shop In fichemond Now 7
Tel: 604-241-9487 Fax; 604-241-0485

Toll: 800-551-4355

Extruder Trial
TIM®e Tosiod et tho shop In Richmond Nov 7~ 10:37 Barrel Teinp 245 t
Welder Number EXT #3 Preheat Temp 220 ‘C
Welding Tech JW Shos Style Teflon
Sheet Type 40 mit LD

. Foming| 24 i
1 62 0 FTB__ |Vise grip peel onsite/ Tensiometer shop
2 67 0 FTB Vise grip peel onsite/ Tensiometer shop_
3 62 0 FTB _ |Vise grip peel onsite/ Tensiometer shop
4 60 0 FTB _|Vise grip peel onsite/ Tensiometer shop
§ 59 0 FTB __ |Vise grip peel onsite/ Tensiometer shop

1 69 200 _ |Vise grip peel onsite/ Tensiometer shop
2 71 200 _|Vise grip peel onsite/ Tensiometer shop
82
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_ Project: Allterra
Western Tank & Lining Ltd Production Date: Oct 18 2015

12180 Vickers Way, Richmond, BC V6V 1HS
Tel 604-241-2487 Fax; 604-241-9485

Toll: 800-551-4355 Wedge Seam Log
Seam | Welding | Welder QC | Test
Number Tech | Number Tout Muthord Pass | Fail [Initlals| Date Comments
BCSOB4/BCS08T Jwy DT1 Air Lanced Yes JW | 29-Oct
0
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Western Tank & Lining Ltd Project: Alitorra

12180 Vickers Way, Richmond, BC V6V 1HS Production Date:  Tesiod ot 8 ehop in Richaond Nov 7
Tel: 604-241-9487 Fax; 604-241-8485

Toll: 800-551-4355

Wedge Trial

Time _ Testod at ine shop n Richmond Mov7 __ 10:44 AR Wedge Temp 430 °C
Welder Number DT 1 Speed €5%
Welding Tech JW Prive Pressure 5 tumns
Sheet Type 40 mil LD Dwell Pressure __ 2 springs Front/1 Spring back
Weld Edge(code) 8.S.

8.8.-emocthismocth T.T.-Textured/Textured 8.T.-smascthiexdured

1 60 61 FTB 0 Vise grip peel onsite/ Tensiometer shop
2 59 61 FTB 0 Vise grip peel onsite/ Tensiometer shop
3 60 58 FTB 0] Vise grip peel onsite/ Tensiometer shop
4 61 62 FTB 0 Vise grip peel onsite/ Tensiometer shop
5 59 60 FTB 0 Vise grip peel onsite/ Tensiometer shop

200

Vise grip peel onsite/ Tensiometer shop
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Woestern Tank & Lining Ltd Project:
12180 Vickens Way, Richmend, BC VeV 1HD Test Dato:
Tok B04-241-9487 Fax; 604-241-0485
Toll: BOO-551-4355 )
Destructive Test Record
Sea Test | Test mlpglilna QA
m [ Fio r

Humber |DST#] Date | Time | YM| N | our Bmﬁuﬁm Page| Fall | Toch Commonts

Besosuncsos?| @2 a-Nov 02 | Y 54 yea | 0o | JW jmeians g onelly
024 | Y ] 200% | yes | mo | JW e ehepMis g pact onety
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Cell 1 Phase C

o As-Built Quahty Assurance &
Quality Control
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Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V8S 4B1
rbrimmell@shaw.ca

South Island Resource Management July 4/16
File 15-139

Att: Tom Good, P.Eng.

Re: SIRM Facility, 460 Stebbings Rd,, ShawniganLake
MEM Permit Q-8-094 & MOE PR-105809
As-Built for Encapsulation Cell 1C

This letter discusses the westward expansion of Encapsulation Cell 1, The triangular expansion is
identified as Cell 1C, as shown on the attached as-built drawing. Density testing was carried out
on June 1, 7 & 15 as summarized on the attached test reports, including sketches of test
locations. Photos are also attached along with the results of testing by Western Tank and Liner of
the 40 mil LLPDE membrane. Construction methodology was developed by Active Earth for the
existing Cell 1A, as summarized in the attached report from them. Integrity of the bedrock
underlying the site of Encapsulation Cell 1C was discussed in a report dated May 5/16.

Site preparation is described as follows:

-establish a clay liner, graded northward

-establish a clay liner up the west slope, after it was trimmed/graded to 1.5:1 (hor:vert)
-establish a clay berm across the north side; the east side berm was already in place

-place a lift of sand over the clay liner, including up the slope across the west side
-install a continuous 40 mil (1 mm) LLDPE liner over the sand layer, including up the slope
across the west side, and up the inside faces of the north and east side clay berms

-place a lift of sand over the LLDPE liner

-install perforated leachate collection and leak detection pipes at the north end connecting to the
two existing 2500 gallon tanks

The density testing on the clay liner showed satisfactory compaction, suitable for the intended

usage as an impermeable barrier. The clay liner was compacted in lifts with a large, vibratory
roller.

a8
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460 Stebbings Rd. July 4 '16 geotech letter

The LLDPE liner was supplied and installed by Western Tank & Lining Ltd. Shop drawings and
test results from Western Tank have been reviewed (attached). Seams between road widths, and
along the interface with the Cell 1A liner, bave been hot-welded.

The narrow, southerly end of the Encapsulation Cell 1C site has yet to be finalized due to a
problem with outcropping bedrock on the west side (photo). This report will be updated when
the south end has been finalized. Until this is done the contaminated fill is to be kept back at least
1.5 m from the existing south end of the LLDPE liner, and sloped up to the north at 1.5:1.

The construction meets the standards required by MEM Permit Q-8-094 and MOE Permit PR-
105809. Placement and compaction and/or stabilization of the Cell 1C fill will be monitored by
Brimmell Engineering Ltd.

Imzstﬁ:lat'this‘ixxforniaﬁon‘meets'your’present"reqmrem" irements. Please do fiot hesitaté to contacttie ™~
writer if there are questions.

Yours truly

. . NGNS
Richard Brimmel{=F.

for Brimmell Engineering Ltd,
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SIRM Encap

ulation Cell 1C June 2016 tos

89

Clay line partly completed June 1, looking
north

Compaction of clay liner in progress June 15,
looking north
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SIRM Encapsulation Cell 1C June 2016 photos

90

Placement of sand fill over the membrane
June 29, looking north

Installation of the membrane in progress at
the south end of Encapsulation Cell 1Con
June 29, looking south. The south end of Cell
1Cis not yet finalized due to outcropping
rock on the west side (red arrow).
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COMPACTION INSPECTION

ASTM D698
Project #: 1540558 Phase: 1000
Client: Brimmell Engineering
Project Title: SIRM - Stebbings Rd Quarry - Cell 1C
Sample : SA10 - 1C Liner Clay
Source: ‘Stebbings Rd Quarry
Sampled by: AB Date Sampled: 1-Jun-16
Tested by: AA Date Tested: 3~Jun-16
Max pdry: 1715 kg/m' " Moisture (%) 17.7
Field Data: Date of Testt 15-Jun-16 Compaction Spec. (%) 90 3
B Rttaed : . _ T s -
Probe | Height Above| Reported | Reporied o of Max
Test# | Depth Grade Moisture | Dry Density d I‘Y
(mm) (m) (%) (kgim?) | P
70|____300| 1.00 17.9 1642| _ 95.7%)
71 300 1.00 16.8 1652 96.3%)
72| 300 1.00 140 1685 ©98.3%

73 300 1.00 15.4 1763] 100.8%)

74 300| 1.00 15.6 1761]  100.7%}

75 300| 1.00 14.5 1700 99.1%
REMARKS :

Test #73-74 may have contained a larger percent of oversize material but did

appear well compacted

Reported by: __ AB/AA

.........

mmmmmwmwmmﬁom mwmumbmmww mmma
GOLDERASSOCIATES LTD..,WCWmI wmac, VEMT&M-'QH Fax: 250-881-7470
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COMPACTION INSPECTION

ASTM D698
Project #: 1540558 Phase: 1000
Client: Brimmell Engineering
Project Title: SIRM - Stebbings Rd Quarry - Cell 1C
Sample : SA10 - 1C Liner Clay
Source: - Stebbings Rd Quarry
Sampied by: AB Date Sampled: 1-Jun-16
Tested by; AR Date Tested: 3-Jun-16
Max pdry: 1715 kg/m® Moisture (%): 177
FieldData:  DateofTest: 07-un16  CompactionSpec.(%): 90
Probe | Height Above] Reported } Reported % of Max
Test# | Depth Grade Moisture | Dry Density | “ °.
(mm) (m) %) | (gmy [ P
63 300 0.50 16.0 1635 95.3%
64 300 0.50 16.6 1708 898.5%
e 65 300 0.75 17.1 1710]  99.7%
66 300 1.00} 17.2 1682]° 98.1%
67 300 1.00} 17.5 1712  99.8%
68 300 1.00 16.2 1650 86.2%
69| - 300 1.00 18.5 1611 93.9%
REMARKS :
Reported by:  AB/AA Date: /2] 4
_@.

mmummmmnmwmmmmmmmmmmw mmm:
Gomsnnssocmss LTD-.S?ﬁﬁcmde \rletomac,vazm w.m ?372!-'8:' 250-881-7470
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;m COMPACTION INSPECTION
Associate
S ASTM D698

Project #: 1540558 Phase: 1000
Client: Brimmell Engineering
Project Title: SIRM - Stebbings Rd Quany - Cell 1C
Sample : SA10 - 1C Liner Clay
Source: Stebbings Rd Quarry
Sampled by: AB Date Sampled: 1-Jun-16
Tested by: AR Date Tested: 3-Jun-16
Max pdy: 1715 kg/m® Moisture (%):  17.7
FieldData:  DateofTest: 01-Jun16 ~  CompactionSpec.(%):. 80
Technician AB
Prqhe Height Above ] Reporied | Reported 9% of Max
Test# | Depth Grade Moisture | Dry Density o dry
(mm) {m) (%) (Kg/m?)

57 250 0.25 19.7 1626 94.8%

58 250] 0.25 . 23.2 1544 90.1%

59 200] 0.25 20.2 1652 96.3%

80 250 0.25 22.8 1584] 93.0%

61 250 0.25 20.1 1671)  97.4%

62 250 0.25 19.4 1775  99.5%
REMARKS :

Test #82 may have contained a larger percent of oversize material but did
appear well compacted

Reported by:  AB/AA m@ Date: @;ﬁ’
Mackie

mmmummmbhmmw mumwnmﬂmmm mmmn
GOLDER ASSOCIATES LTD mcuqmmunc.mm Tﬁb%ﬁﬂl‘mw
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Laboratory Compaction
Characteristics of Soil Using
Standard or Modified Effort
ASTM D 698 Standard Proctor
Project #: 1540568 Phase: 1000
Client: Brimmell Enginsering
Project Tile: SIRM - Stebbings Rd Quarry
Sample : SA10 - 1C Liner Clay
Source: Stebbins Rd Quany
Tested by: AR Date Tested:  3-Jun-16
Test Data
Effort Type s {TestMethod  [B  |Mould Volume Jo.ooos3so [m?
Compaction Results
_ |Trial Number oA b2 oy 3 |4 |} 85 |
Dry Density (Kg/it) 1645.7 1673.9 1681.1 1619.7 1564.2
!uou'um-cmmw-- 14.0 16.8 192 224 253

R‘ - e 0 0 Tore Al Voids Crrve Go 8270

-

S o s T

Dry Demsity (Kg™?)

\ “ny
- ﬂ‘
A e
i 4. N S
(%08 %m pd -
5% 177 1715
10% 168 1749
6% 160 1784
20% 154 1820
1“1’ " 15 18 T 11 43 F- ] 21 = =3 24 2% a

Moisturs Contant %)

|Uncomected Optimum Moisture content (%) |

185 |Uncormected Mex Dry Density (Kg/i) | 1888 |

Correction for oversize particles ASTM D 4718

Max percant oversized (%) 20 Sieve Sizp 85
Percent oversized (%): 5 Percent fest fraction (%) 85
Gsc (assumed): 2.7 Gsf (assumed): 2.7
Water content of oversized (%) 1.7 Water contant of Test (%): 14.0
Final results
{Corrected Optimum Moisture content (%) | 17.6 [ Corrected Max Dry Density (Kg/M) | 7|

Reported by: A. Reid

-

6-Jun-16

Goldor Assosistes Lid., 3795 Carey Re, Victorls, BC, Va2 579, Toi: 250-001-7272, Fax: 250-081-7470
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Wﬁ- - WESTERN TANK
& LINING LTD.

12180 Vickers Way:
Richmond BC VBV-1HS

Dffice 604.241.9487 Fax 604.241,9485

Tol-Free 1.800.551.4355

Welder Qualification For Liners:

Wedge/Extrusion Trial 2

Customer:

Production Date:

QA Test Person:

Welding Tech: 22 rew: S22

. Time Ending:

size expressed in dedimed feet
Length Width Style

Material Type: AQ-7000  Liner Size: 10 42|STAIR STEPP
Welder Number: 1 © OutsideTemp: 75
Welder Set Temp: 840 Inside Temp: 75
Welder Set Speed: 799 Timed FPM 250 Sheet Temp: . 75
Extrusion Rod: NO Welder Set up with bar Y/N NO
Peel Data test speed is 20 in/min unless otherwise noted

65

&0

SE1

PASS

1 0
2 57 57 SE1 0 PASS
3 60 59 STE 0 PASS
4 57 53 STE 0 PASS
5 56 54 STE 0 PASS
Shear Data
1 62 200+% STE/PASS
2 59 200+% STE/PASS
3 58 200+ STE/PASS
4 63 200+ STE/PASS
5 58 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: GOOD

STE = sample stretch to end of test
3E1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottom sheet (extrusion peel only}

a8
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Seam End Coupon Log 13
St~ WESTERNTANK ™ o o =

ProductionDate: [ 17/06/2016 |  Crew:] 522 |
WelderSetthgs
WESTERN TANK Weider # | 11] Operator | 5.22 {remp/speed B840/739 1

8 . Timed welderspeed
LINING LD T [223 |nimedSec] S8 | Feetpermin. |

12180 Vickers Way QATestPerson: | $.22 |
Richmond Bc VEV-1H8 ) A
Office 504.341.9407 Fax 5042419485 Materlal Typs:

Toll-Free 15005514355 stae: do dec.

mmuﬂwﬂmmm

Wi | Pisi 58 57 ] se1

w2 P1-51 — T
w2 P2-52 57 57 SE1

Wa | Pisi 56 57 | Sel
W3 | Pas2 56 0 SEL

W4 P2-52 59 60 SE1
w5 P1-51 &0 G1 SE1
60 SE1

= = - 51. 54 = 551
W P2-52 58 61 SE1

PASS/STE

PASS/STE _
PASS/STE

— —

B, o8

= —
W L N—

gnoioo}ao}aoénﬂgbo
(8[2][=]o|2(a]|2(2]|2|2| |#|2]E

Notes:

STE = samgle stretch to end of test SE1 o sample break In outer edge of sesm |Puli Checks (non-testructive saam fip pulls) GOOD |

WG - ITL!.

g9
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27

WESTERN TANK ]
VT | pesmmn ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Office 6042419487 Fox 604.241.9485
Tol-Free 1.B00.5514355
Date Roll
MFG Mil Roll iD Width | sample
date Mmfg # mesued | area |#1 | #2 | f3 | #4 | #5| 86 [ #7 | #8 | #9 [#10| Avg. | QA
Immam 2-085157 223|MIDDLE | 362| 367 37| 36.6) 363| 39.5) 389] 36.6] 401| 402] 37.84fs.22
/17/16 223
12/14/14 5-11923 24" BEG. 37.2| 37.3| 37.1) 366| 37.4] 385| 39.6] 37.6/ 381) 386| 378S.22 |
KOIV/0!
#DIV/0!
#DIV/o!
#ov/ol
#DIV/0l
#01v/0l
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Liner Quality Control Audit

WG - ITL Que. WO QA Testing\Calculator Liner Size Test Toleran
mspector 5.22 Crew §.22 Date 17/06/2016
Length Width Style
‘Work Order # WO0-002587 R Size /Style| 210 14z§‘mms'r£ppmun€|1
PO#  NA Customer WESTERN TANK Liner # 10F1

Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet

10 42

1st panel length verification Finished - -
- TR A2z | e e kT
Stepped Panel lengths 210'6",183'6",165'6",138'6",107'6",80'6",52'6"

Step inset NA
Secondary measurements (cut welds) NA
Cross welds: NA Inspected by: NA

Seam lip pull checks (non-destructive) GOOD

Special Instructions NA

Material DPESD 4 BIK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Metall I Cardboardl X I Utherl

{Standard = mii, size, unroll and unfold arrow)

Standard Information Written on ttem X QOther:
refer to E.1.C for standards
Packaging Wrap/ Color: Standard Linerl X I Other: FELT,LLDPE, 5X12 MIL WHITE
refer to E.I.C for standards
Standard Package Labeling I X | Other:
Notes
101
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——

Wﬁ_ WESTERN TANK
& LINING LTD.

12180 Vickers Way
Richmond BC VeV-1H9

Office 604.241.9487 Fax 604.241.5485

Toll-Free 1.800.551.4355

Welder Qualification For Liners:

Wedge/Extrusion Trial X

Customer:

Production

—. s sl —

Date:

QA Test Person:

Welding Te

ch:

Time Ending:

Material Type:

size expressed in decimal feet

Length Width Style

Outside Temp: 68

Welder Number:

Welder Set Temp: 860 Inside Temp: 70
Welder Set Speed: 699|7imed FPM 25} Sheet Temp: - 68 .
Extrusion Rod: NA Welder Set up with bar Y/N N

Peel Data_

test speed is 20 in/min unless otherwise noted

1 0

2] 80 77 SE1 0 PASS

3] 85 85 SE1 0 PASS

a 81 77 SE1 0 PASS

5] 83 84 SE1 0 PASS
Shear Data

i 96 200+% |PASS/STE
2| 99 200+% |PASS/STE
3l 97 200+ |PASS/STE
4 92 200+ |PASS/STE
5| 9 200+ |PASS/STE
Notes: Tear Back Results on Sample Weld: GOOD

STE = sample stretch to end of test
SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottom sheet (extrusion peel only)
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WAG-ITLY,

Seam End Coupon Log

Customer:

W1

WL

£1-51

WESTERN TANK
& LININGLTD.
.. 12150“&&1’5 Way
Rh‘.ﬂfl’lnl’lﬂ Be YEV-1H9

Diffice 504.241. 5487 Fax 6042415485
Yotl-Free 1.800.551.4355

Production Date:

[ 1706206 | crew: [ s22 ]

Wekder Settings

Welder# [D-11 | Operator | 5.22 [remp/speed 860/693 ]

Timed welder speed

81 SE1

P2-52

82 SE1

P1-51

P2-52

P11

P2-52

wa

PISL

‘w4

P2-52

WS

Pi-51

W5

P2-52

Jlolol]e|ef|e|alle|al|sle

S0
80 SE1

Notes:

STE = samgle stratch to end of test

SEL w s2emple bresk In outer edipe of seam

103

|Puli Chacks {non-destructive seara En puils) GOOD |
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]

VL | e

12180 Vickers Way

& UMINB LTD

ASTM D 5199 MATERIAL THICKNESS

Date
MFG
date

Roll
Width | sample

#2

#7

{6/17/16 NA

22.3]BEG.

#ovfol 5.22

#DIV/01

#DIV/0l

#DIV/0)

#DIV/ol

#DIV/O}

*¥DIV/0)

#Div/ol
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Liner Quality Control Audit

WAG - ITL Que. WO QA Testing\Calculator tiner Size Test Toleran
nspector Crew s.22 Date 17/06/2016
Length Width Style
Work Order # WO-002588 size/style] €8] 332  INR ]
PO# ANDREW Customer WESTERN TANK Liner # 10F1

1st panel length verification Finished -
Stepped Panel lengths NA
Step inset NA
Secondary measurements (cut welds) NA
o Cross welds: NA Inspected by: NA
Seam lip pull checks (non-destructive) GOOD
Special Instructions WELD DIRECTION SHORT WAY
Material BLK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing ¥ Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Metail l Cardboardl X | Otherl

(Standard = mil, size, unroll and unfold armow)
Standard Information Written on ftem I X I Other:

refer to ELC for standards
Packaging Wrap/ Color : Standard Linerl X | Other: FELT,LEDPE,5X 12 MiL
refer to E.LC for standards
Standard Package Labeling I X | Other:
e Notes
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g,

Wedge/Extrusion Trial .

Wﬂ  WESTERN TANK
' - & LINING LTD.

Customer:

12180 Vickers Way Production Date:
Richmond BC V6V-1H3
Office 604.241.9487 Fax 604.241.9485 QA Test Person:
Toll-Free 1,800.551.4355

Welding Tech:

Welder Qualification For Liners:

size expressed in decimal feet
Length  Width Style

Material Type: 43| LINE]
O om e Temp S—— T
Welder Set Temp: 860 Inside Temp: 68
Welder Set Speed: 699|7imed FPM 25| Sheet Temp: 68
Extrusion Rod: NA Welder Set up with ba:N N
Peel Data test speed Is 20 in/min unless otherwise noted

[ sa 84 | SE1 0 fAss
2 80 77 SE1 0 PASS
3 85 85 SE1 0 PASS
4 81 77 SE1 0 PASS
5 83 84 SE1 0 PASS
Shear Data
i o 200+% PASS/STE
2 99 200+% PASS/STE
3 97 200+ PASS/STE
4 92 200+ PASS/STE
5 96 200+ PASS/STE
Notes: Tear Back Results on Sample Weld: GOOD
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)
SE1 = sample break in outer edge of seam SE3= break at seam edge In bottom sheet (extrusion peel only)
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Wﬁ_  WESTERN TANK
& LINING LTD.

12180 Vickers Way
Richmond BC V6V-1H9
Office 604.241.9487 Fax 604.241.9485
Toll-Free 1,800.551.4355

Welder Qualification For Liners:

Wedge/Extrusion Trial

Customer:

_WESTERNTANK

Production Date:

QA Test Person:

Welding Tech:

- Time Ending:

size expressed in decimal feet
Length Width Style

Material Type: Liner Size: | - 46( A3 NS
B o e e g ennin e . - ; S
Welder Set Temp: PRE-HEAT 400/PLASTIC 425 Inside Temp: 68
Welder Set Speed: |7imed FPm ] Sheet Temp: ] 68
Extrusion Rod: YES Welder Set up with bar Y/N N
Peel Data test speed is 20 in/min unfess othenwise noted

1 0

2| 85 NA SE1 0 PASS

3| 87 NA SE1 0 PASS

a4l 79 NA SE1 0 PASS

s 87 NA SE1 0 PASS
Shear Data

i 87 200+% |PASS/STE
2l 89 200+% |PASS/STE
3 94 200+ {PASS/STE
a| 88 200+ {PASS/STE
s| 87 200+ |PASS/STE

Notes:

Tear Back Results on Sample Weld:

NA

STE = sample stretch to end of test
SE1 =sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottom sheet (extrusion peel oniy)
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Seam End Coupon Log 3

WAG-TL1,

Production Date: [~ 17/06/2016 |  Crew] <00 ]

Wekder Settings
Wﬁ_ WESTERN TANK Welder# [D-11 | Operator | "g.22 {remp/speed B60/699 |
SLININGLTD. Thnied welder spoed
) I 22.3 ITla'nedSec.l 54 _ } Feet per min.

Distance in feet

Richmond Be VEV-1H9 : :
Office BO4.241.9427 Faox 6042419485 Material Type:

test gpeed i 20 fins unless stherwies noted

é E@mﬁ'ﬁ Ry

12180 Vickers Wi QA Test Persan: I s.22 ‘ |

Wi | P51
., Wi | P22

8D
81 72
= — = ?g 551
81 80
80

W2 P2-52
s — = m——
W3 P2-52 80

wa | pis1 | 87 |
Wé | p2s2 82

WS P2-52 80

551 —
SE1

SE1

SE1

lolel|o]|olls|clia|ol|efellale

é_gaéﬁa;aeg
i

85 200+ PASS/STE

STE= sample stretch to ead of test SE1 = ssmple breakin outer edge of seam [Puli Checks {non-destructive saam lip pulls) GOOD 1
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——

Wﬁ_ WESTERN TANK
: & LINING LTD.

12180 Vickers Way

ASTM D 5199 MATERIAL THICKNESS

Roll ID

Roll
Width

sample

area | #1

#2

1-108270

BEG.

#oivjol s.22

#DivV/ol

#DIV/OL

#DIV/o!

#01V/0}

sovo

#Div/o1

#0Iv/ol

108

Page 119 of 245 MOE-2017-71594



B

Liner Quality Control Audit

WG - ITL Qu:. WO Testing\Calculator Liner Size Test Toleran
inspector §.22 Crew 8.22 Date 17/06/2016
Length Width Style
Work Order# WO-002589 Size /Style] 48] - 143]  UNER i
PO#  ANDREW Customer WESTERN TANK Liner # 1

7

Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet

: A S s B

143
1st panel length verification Finished
- Sl /GEISORE ™ 466" TR | vergth - ABB
Stepped Panel lengths NA
Step inset NA
Secondary measurements (cut welds) NA
Cross welds: 1 PANEL 5 EXTUSION WELD DONE Inspected by: s.22

Seam lip pull checks (non-destructive) GOOD

Special Instructions

WELD DIRECTION SHORT WAY

Scroll Rolled center mark W/Webbing

{Material 0 DST SOLM, olor Qut BLK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold

Fan Fold to center 2" web markers

Otherl

Core Type Used: Metall ' Cardb_oardl X I
(Standard = mil, size, unroll and unfold arrow)
Standard Information Written on Iitem X Other:
refer to E.L.C for standards
Packaging Wrap/ Color : Standard Line X Other: FELT,LLDPE,5X 12MIL WHITE
refer to E.LC for standards
Standard Package Labeling | X | Other:
Notes
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Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V&S 4B1
rbrimmell@shaw.ca

South Island Resource Management April 18/17

Att: Rahim Gaidhar, GIT

Re: SIRM Facility, 460 Stebbings Rd,, ShawmiganLake
 MEMPermit Q-8-094 & MOEPR-105800
Updated As-Built for Encapsulation Cell 1C

This letter is further to my report of July 4/17, our recent discussions, and receipt of several
digital photos.

As of July 4/17 the narrow, southerly end of the Encapsulation Cell 1C wasn’t finalized due to a
problem with outcropping bedrock on the west side. I didn’t carry out site reviews during
preparation of this area. The following statements were recently received by email from SIRM,
based on field observations by Tom Good, P.Eng. and Gary Isaacson;
* Onluly 19, 2017, a rock hammer, attached to a 450 excavator, was used to remove the bedrock
outcrop noted in the July 4, 2016 As-Built Report from Richard Brimmell (attached).
©  Once removal of bedrock was accomplished,1m of clay and 300 mm of sand were placed and
slope grading occurred on the Southernmost slope followed by the placement of base liner and
welding to the adjacent cell.

* Following the completion of welding, 2 300 mm sand layer was placed on top of the liner before
contaminated soil placement.

Based on this statement and the accompanying photos the liner was installed correctly at the
narrow, southerly end of Cell 1C. The photos also illustrate the contaminated soil fill being
compacted in lifis with a roller. It is therefore concluded that construction of Encapsulation Cell
1C meets the standards required by MEM Permit Q-8-094 and MOE Pepmi

A
Richard Brimmelf;
for Brimmell Engineering Ltd.
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Celll

e Contaminated Soil Placement As-
Built

o
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Cell As-Built Information
{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 1 {Om to 1m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitoring Grid System
{soll a / soll b : soil a is to north)}

c3 c2 €1 B3 B2 B1 A3 A2 Al
o v FMF FMF HALLO | HALLO por |l | RIS [evwrans
¢ PB PB PB HALLO HALLO PCT 1950+ 1950+ 1950+
i _ 5 T 1T~ &t 5 __w:g;{‘,___._ e T 4
- PB PB PCT PCT PCT 4-501L 4-50IL 4-50IL
¢ PB PB PCT PCT PCT 4-50IL 4-501L 4-50IL
" FMF PCT PCT PCT 4-S0IL 4-S0IL 4-50IL
% FMF PCT PCT PCT 4-S0IL 4-50IL 4-SOIL

SOILKEY

s.21
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Cell As-Built Information
(Each grid 10m X 10m at base of cell, diminshing at edges based on slopes)
LIFT NUMBER: 2 {1m to 2m above sand liner)

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

7/

c3 c2 C1 B3 B2 B1 A3 A2 Al
& FMF FMF FMF HALLO HALLO PCT ENEX/YATES- | ENEX/YATES- | ENEX/WP22
gl FMF FMF FMF HALLO HALLO PCT  |YATES-/1950+| YATES-/1950+| WP22/1950+
E e R T S e Gk i
" FMF FMF PCT PCT PCT 1950+ 1950+ 1950+
e FMF FMF PCT PCT PCT 1950+ 1950+ 1950+
i FME PCT PCT PCT 1950+ 1950+ 1950+
A PB PCT PCT PCT 1950+ 1950+ 1950+
SOIL KEY
s.21
119
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Cell As-Built Information
(Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 3 {2m to 3m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

3 2 c1 83 B2 B1 A3 A2 Al
G FMF FME FMF HALLO HALLO PCT ENEX/YATES- | ENEX/YATES- | ENEX/WP22
| e PB PB HALLO | HALO PCT YATES- | vaTEs- | we2z
E e i R TR TR T
o PB PB BCT PCT PCT 3-50I1L 3-SOIL 3-50IL
c PB PB PCT PCT pCT 3S0IL | 3s0LL | 3-so
. PB PCT PCT PCT 350l | 3soL | 3o
. PB pCT PCT PCT 3solL | 3soi- | 3ol

SOIL KEY

s.21

120
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Cell As-Built Information :
{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 4 (3m to 4m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

C3 C2 Cl B3 B2 Bl A3 A2 Al

G FMF FMF FMF HALLO HALLO PCT ENEX/YATES- | ENEX/YATES- | ENEX/WP22
r PB PB PB HALLO HALLO PCT YATES- YATES- Wp22
. ] T s T T e T ﬁﬁéﬁgaﬁ T
D ) PB PCT PCT PCT 3-50IL 3-50IL 3-50IL
¢ PB PB PCT PCT PCT 3-50IL 3-501L 3-50IL
B PB PCT PCT PCT 3-50IL. 3-50IL 3-S0IL
A PB PCT PCT pCT 3-501L 3-501L 3-501L

SOILKEY

s.21

(-
121
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Cell As-Built Information
(Each grid 20m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 5 {4m to 5m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

c3 c2 C1 B3 B2 B1 A3 A2 Al
Gl FMF FMF FMF HALLO HALLO PCT YATES- YATES- Wwp22
' PB PB PB HALLO HALLO PCT YATES- YATES- wp22
: ) S B e R e T
D PB PB PCT PCT PCT QFw QFW Qrw/wp22
¢ PB PB pCT PCT PCT | 3-SOI/QFW | 3-S0IL/QFW | 3-SOIL/OFW
. PB PCT PCT PCT 3-S0IL 3-50IL 3-50IL
" PB PCT pPCT PCT 3-S0IL 3-S0IL 3-50IL
SOILKEY
s.21
122
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Cell As-Built Information

{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes)
(5m to 5.5m above sand kner)

LIFT NUMBER:

6A

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

(o] 2 ci B3 B2 B1 A3 A2 AL
ol FMF FMF FMF PCT PCT pCT WwP22 WP22 wp22
. PB PB PB pPCT pCcT Pender Wp22 we22 wp22
E e B T ™ i W Ty Py oo
5 P8 PB pcT PCT | PCT/Ewen | wP22 WP22 wp22
¢ FMF FMF PCT PCT PCT/Ewen | WP22 WP22 WP22
8 FMF PCT PCT PCT/Ewen | YATES- YATES- YATES-
A PB PCT PCT | PCT/Ewen | YATES+ | YATES+ |  YATES+-
SOIL KEY
s.21
123
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Cell As-Built Information
{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 6B {5.5m to 6.0m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

c C2 C1 B3 B2 B1 A3 A2 Al
G FMF FMF FMF PCT PCT PCT PCT PCT PCT
"B FMF FMF FMF PCT PCT Pender Pender PCT PCT
. - e e A -l B B S przz )
D PB PB PCT PCT Ewen Wp22- WP22-/WPp22 WP22
c FIMF FMF PCT PCT Ewen WP22- | wp22-/wp22 wp22
B FMF PCT PCT Ewen WP22- | we22-/wp22 |  WP22
A FMF PCT PCT Ewen YATES- | YATES/Wp22} WP22 -
SOIL KEY
s.21
ff_.’;m,,_
(“«
124
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Celi As-Built Information

{Each grid 10m X 10m at base of cell, dimInshing at edges based on slopes)
{6.0m to 6.5m above sand liner)

UFT NUMBER:

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

7A

/

c3 2 Cl B3 82 Bl A3 A2 Al
5 FMF FMF FMF PCT PCT PCT PCT PCT PCT
F FMF P8 PB PCT PCT Pender Pender PCT PCT
.E 1w Tt e T T e e e
5 PB PB PCT PCT Ewen Ewen/ PCT PCT PCT
c PB PB PCT PCT Ewen Ewen/ PCT PCT PCT
B FMF PCT PCT Ewen YATES- YATES- YATES-
A FMIF PCT PCT Ewen YATES- |~ YATES- “YATES-
‘SOIL KEY
s.21
125
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Cell As-Built Information

(Each grid 10m X 10m at base of cell, diminshing at edges based on slopes).
{6.5m to 7.0m above sand liner)

LIFT NUMBER:

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

78

/

a c2 C1 B3 B2 B1 A3 A2 Al
Gl FMF FMF FMF PB PCT PCT empty empty empty
E FMF FMF FMF FMF PCT Pender Pender PCT PCT
é P B T 5| reiee — - o
5 PB PB FMF PCT Ewen Ewen/ PCT PCT PCT
¢ PB PB PB PCT Ewen | Ewen/PCT PCT PCT
B PB PB PCT Ewen Ewen/ PCT PCT PCT
K PB PB PCT Ewen | Ewen/PCT PCT PCT

SOIL KEY
s.21
126
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Cell As-Built Information

{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 8 (7.0m to 7.5m above sand finer) /
"Empty” cells are due to slope requirements and cannot be filled until new cells built

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

(=] c2 C1 B3 B2 B1 A3 A2 Al
G empty empty empty empty empty empty empty empty empty
F PB FB PB FMF PCT/AT- Ewen Ewen Mix A empty .
E R o8 - ey oCTATS e o BT empty =2 S
D PB PB FMF PCT/AT+ Ewen Ewen PCT empty
c PB PB PB PCT/AT+ Ewen Ewen PCT empty
8 PB PB PCT/AT+ Ewen Ewen PCT empty
P e e PB PB PCT Ewen Ewen PCT . empty
SOILkéY'
s.21
{y_;;ﬂ,_
(__,»:-v..
Lift 8, 07}0:@1[22_?17, 12:58 PM
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}

Cell As-Built information

{Ezch grid 20m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 9A (8 m to 8.5 m above sand liner) /‘
"Empty" cells are due to slope requirements and cannot be filled until new cells built
Schematic of PEA Cell 1 using Envirenmental Monitoring Grid System
3 2 Ci B3 B2 Bl A3 A2 Al
G empty empty empty empty empty empty empty empty empty
F FMF FMF FMF FMF Ewen Ewen Ewen Ewen empty
. FMF FMF FMF Colis+ | Colts+/cP | Cotis5+ | Ewen | empty
D FMF FMF FMF Col15-/ColiS+]| ColiS+ Coll5+ Ewen empty
c PB PB PB Col15-/Col15+{ Coli5+ Col15+ Ewen empty
8 PB FB Col15-/Coli5+] Col15+ Col15+ Ewen empty
A PB PB Colt5-/Col1s+]  Coll5+ Colis+ | Ewen empty
SOILKEY
s.21

Lift 94, 07/04{%017, 12:58 PM
12
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Cell As-Built Information

{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 98 (8.5 m to 9 m above sand liner) f
"Empty" cells are due to slope requirements and cannot be filled until new cells built

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

3 C2 Cl B3 82 81 A3 A2 Al
G empty empty empty empty empty empty emnpty empty empty
gl empty empty empty empty Ewen Ewen Ewen Ewen empty
E e e | s o e 1 emm s SO
B empty empty empty | Colt5-/Colis+| Ewen Ewen Ewen empty
c empty empty empty | Coll5-/ColiS+ Ewen Ewen Ewen empty
B PE PB Coli5-/Calis+|  Ewen Ewen Ewen empty
A P8 PB Cold5-/Colise Ewen Ewen ‘Ewen empty R
SDiL KEY
s.21

Lift 9B, 07/04/2017, 12:58 PM
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Cell As-Built Information

(Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 10 {9 m to20 m above sand liner) /
“Empty" cells are due to slope requirements and cannot be filled until new cells built
Schematic of PEA Cell 1 using Environmental Monitoring Grid System
c3 2 Cc1 83 B2 B1 A3 A2 Al
G empty empty empty empty empty empty empty empty empty
Fi empty empty empty empty Ewen Ewen Ewen Ewen empty
E ] empty | empty | empty | Ewen Ewen Ewen | Ewen | emptv
0 empty empty empty Ewen Ewen Ewen Ewen empty
c empty empty empty Ewen Ewen Ewen Ewen empty
8 empty empty Ewen Ewen Ewen Ewen empty
A e S empty empty Ewen Ewen Ewen Ewen empty -
SOILKEY
s.21
Lift 10, 07/04/2017, 12:58 PM
130
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Cell As-Buitt Information

(Each grid 10m X 10m at base of cell, diminshing at edges based on slopes) N
LIFT NUMBER: 1 (10 m to11 m above sand liner) ;
"Empty" celis are due to slope requirements and cannot be fifled until new cells built

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

3 Cc2 C1 B3 B2 Bl A3 A2 Al
G empty empty empty empty empty empty empty empty empty
F empty empty emptf empty Ewen Ewen Ewen Ewen empty
; | empty s TR T B I mmq
D empty empty empty Ewen Ewen Ewen Ewen empty
c empty empty empty Ewen Ewen Ewen Ewen empty
B -empty empty Ewen Ewen Ewen Ewen empty
3 it v o} empty empty Ewen Ewen Ewen Ewen empty -
SOILKEY
s.21
Lift 11, 0?}04112?1017, 12:58 PM
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e Landfill Engineering
o Solid Waste Planning
o Environmental Monitoring
¢ Landfill Fire Control

January 30®, 2017 PRY17002

AJ. Downie, M.Sc., P.Ag.
Director, Authorizations — South
Environmental Protection Division
Ministry of Environment

Email: AJDownie@gov.be.ca

This letter is intended to outline measures taken by South Island Resource Management (SIRM)
for Cobble Hill Holdings Ltd. (CHH) in response to Pollution Prevention Order (PPO) No.
108608 issued on October 12%, 2016 by the Ministry of Eavironment (MoE) for non-compliance
with Permit 105809 due to discharge of untreated contact water into the onsite settling pond.

Sperling Hansen Associates (SHA) was contacted by SIRM to provide response to the above-
mentioned Pollution Prevent Order (PPO) to provide update on the current status of the
Permanent Encapsulation Area (PEA) for which contaminated soil was being landfilled. SHA
completed two onsite inspections with SIRM staff during and after the installation of the
impermeable cover on the soil landfill cell. Additionally, SIRM has been providing updates on
current site conditions since the inspections.

SHA’s Understanding of the Pollution Prevention Order — As Outlined in MoE’s PPO

Outlined below is a summarized list of details outlined in the PPO addressed by MoE:

* October 8, 2016 — SIRM report spill of untreated contact water onto Property (DGIR
161899).

» Conservation Officer Sergeant Scott Norris confirms that heavy rains result in the
erosion of a sand layer on top of the landfill. Eroded sand obstructed the contact water
collection ditches and approximately 3,000-6,000 gallons of untreated contact water
spilled onto the Property, mixed with non-contact water, flowed into the settling pond

and subsequently discharged to the environment.

*  Subseguent inspections by MoE Compliance staff (IR 30547) determined that CHH was
in non-compliance with Permit No. 105809 due to the discharge of untreated contact
water into the seitling pond.

‘North Vancouver Offic Kamioops Offics
8-1225 East Keith Road, North Vancouver, British Colurbis, V7I 113 1332 McGill Road, Kamloops, British Columbis, V2C 6N6
Phooc (604) 9867723 Fax (604) 986 7734 Phone (778) 471 7088 Fax (778) 471 7089
www.sperlinghensen.com
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QP Letter Addressing Pollution Prevention Order— File 108608
©  During inspections, MoE noted that contaminated soil remains onsite in the landfill

Jacility, without a final cover and with sand on the surface of the landfill.
®  MbokE also noted that winter wet weather season has commenced.

Pursuant of Section 81 of the Environmental Management Act, [SBC 2003], c. 53 (the “Act”)

___ CHH is hereby ordered to comply with the following requirements:

1. Immediately take action, under the direction of a Qualified ProfessmmL tocantmue with

implementation of cleanup activities, mitigation measures, site restoration, and
management actions in order to prevent any further discharge of untreated contact
w;:er to the environment, including the jollowing actions by 11:59 P.M PST on October
125, 2016:

a. Cover Landfill areas completely with weighted and secured impermeable cover,

and provide sufficient weather protection for the cover in order to ensure its

- ~collection-and--conveyance systems-to-capture all contact water-so-it can be -

managed in accordance with Permit 105809; and

c. Ensure appropriate contingency measures are in place lo manage contact water,
including but not limited to, provisions of additional onsite storage capacity and
arrangement of backup transport for contact water to other authorized facilities,
in the event that this is needed.

2. Conduct ongoing inspection and manitoring activities at the site as follows:

a. Conduct ongoing inspection of landfill cover and contact water collection system
as needed to ensure they remain in place and fimctional, and maintain
documentation of inspection activities for review by the Director upon request;

b. Monitor and sample the quantity (24 hr volume in m’/day) and quality of effluent
discharged from the settling pond outlet (E292898) on a daily basis when there
is a discharge from the settling pond, in accordance with procedures and
parameters listed in Permit 105809; and

c. Estimate the flow of the ephemeral creek immediately downstream of the settling
pond outlet (site E305365) daily, and collect a daily water quality sample when
there is discharge from the settling pond.

Summary of SHA’s Observations and Notes Based on Two Site Inspections with SIRM staff
during the Fall of 2016

Since the MoE issued the PPO on October 12%, 2016, SHA has completed two site inspections
(Inspection Reports included in Appendix A).

SHA’s first site inspection was completed on October 24 & 25%, 2016 by Scott Garthwaite.
During the inspection, SIRM and contractors had recently completed the sand cushion subgrad
layer in preparation for the 40mil LLDPE geomembrane liner cap. During the installation of the
sand subgrade layer, crest elevations were adjusted to ensure minimsum 5% grades to side slopes
and crest ditches to minimize ponding water. Crest ditches were also completed to allow
collected water to be shed efficiently to the northwest comer of the crest before being conveyed
to the lined downchute and onto the quarry floor as non-contact disturbed water. The liner cap
system was deployed as pre-fabricated / welded panels (3) which were rolled out and unfolded in

133

Page 146 of 245 MOE-2017-71594



SPERLING
HANSEN

ASSOCIATES Cobble Hill Landfill
QP Letter Addrassing, Pollution Prevention Order — File 108608

place. All pre-fabricated welded panels were tested in the supplier’s shop prior to arrival onsite.
The liner panels were then welded against one another and to the existing basal liner, in the field,
using both extrusion and wedge welding equipment. Prior to field seam welding SHA witnessed
quality conirol qualificstion welding and testing using a tensometer to memufactures
specifications to ensure both shear and peel strengths values were achieved.

~ At'the end of SHA’s inspection, more detailed welding was still required and ongoing by SIRM

and their subcontractors.

Attached in Appendix A are the Pre-Fab 40 mil LLDPE Liner QA documents completed by
Western Taok and Lining (WTL) for which SHA has reviewed and found acceptable.
Addiﬁmaﬂy,rmrddmwﬁ:gsofﬂmlmdﬁumdﬁnamisprﬁmtedinmgmelin
Appendix B.

- SHA’s second inspection was completed on November 26% 2016 by Scott Garthwaite and Dr. ~ ~ =
crling. At this time, the landfill cap liner system was considered to be 90% completed =

with minor tie-in welding to the basal liner and several liner patches outstanding. Weighted tire-
chain systems on side slopes were in place to secure the cap liner system as well as around the
perimeter of the PEA to ensure no wind uplift would occur. All precipitation falling on the PRA
was being shed to crest ditches and downchutes before being discharged to the quarry floor as
non-contact disturbed water. Perimeter run-on diversion ditches were adequately diverting any
run-on water away from the PEA as non-contact water from undisturbed areas. Leachate
collected from within the PEA was being collected in reservoirs and pumped to the contact pond
before treatment at the Water Treatment System.

SHA conservatively estimates the capped landfill cell (PEA) is shedding 95% of precipitation.
While some welding needs to be completed to the liner system, there are no major defects within
the ‘non-contact water from disturbed area’ collection and conveyance system. The liner system
will provide an adequate closure system for the cell for up to approximately five years, with
direct exposure to ultra-violet radiation.

SHA outlined tasgks that were outstanding before the PEA liner completion could be signed off
on, which included:

e Additional detailed welding of patches on the crest, tie-in to the basal liner on East and
North toe the PEA and pipe boots for which SHA or a qualified professional must be
present;

» 3" Party review of welding detail work and quality assurance and control testing of
welded seams; and

-Findinspecﬁm{coﬁmleﬁonrepmtsummaﬁzingaﬂPEAmrkincludingquaﬁty
assurance and control testing.

Based on SHA’s observations of the current management of surface water, both non-contact

disturbed water shed off the PEA and contact water generated as leachate within the PEA, the risk
to the receiving / surrounding environment is very low.

134

Page 147 of 245 MOE-2017-71594



SPERLING
HANSEN

ASSOCIATES Cobble Hill Landfill

QP Letter Addressing Pollntion Prevention Order— File 108608

Status of Tasks that Required Immediate Action — Based on MoE’s Concerns Outlined in
the PPO

Tasks outlined by MoE in the PPO that required immediate attention are outlined below along
with their current status as of January 24%, 2017, based on the best of SHA’s knowledge:

1. Cover Landfill areas completely with weighted and secured impermeable cover, and
- provide-sufficient weather protection for the cover in-orderto-ensure-its effectiveness. — "

2. Maintain, and if necessary construct, appropriate lined ditching and/or other collection

and conveyance systems to capture all contact water so it can be managed in accordance
with Permit 105809;

3. Ensure appropriate contingency measures are in place to manage contact water,
including but not limited to, provisions of additional onsite storage capacity and
arrangement of backup transport for contact water to other authorized facilities, in the
event that this is needed.
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3 o=

Given the effectiveness of the PEA geomembrane system, as ouflined previously, SHA
storage onsite deal with any jced ithi

4. Conduct ongoing inspection of landfill cover and contact water collection system as
needed 1o ensure they remain in place and functional, and maintain documentationof

inspection activities for review by the Director upon request;

SHA has not completed additional inspection of the landfill, water collection and
conveyance systems for status or fumctionality since being onsite in late November, 2016.
However, SIRM has communicated to SHA that they conduct daily inspections and
provide daily email (including holidays) updates to the MoE (AJ Downie) with details
and status on the environmental control systems in place.

discharged from the setlling pond outlet (site E292898) on.a daily basis when there isa. . -
discharge from the settling pond, in accordance with procedures and parameters listed in
Permit 105809;

5 Momtormdsmgvletkequrr (2 4_hrwmﬁu?7d@?mﬂ_lb!afeﬂ

6. Estimate the flow of the ephemeral creek immediately downstream of the settling pond
outlet (site E305365) daily, and collect a daily water quality sample when there is
discharge from the setiling pond.

SHA’s Professional Opinion on Risk to the Environment Based on Landfill Current Status

SIRM (and CHH) need to complete the outstanding detailed liner work on the existing PEA
including welding of all patches, tie-in to basal liner, pipe penctration booting as well as re-
installing the “tire-chain’ securing system on the crest and side slopes of the 40 mil geomembrane
liner cap system at the carliest possible date. ‘Although the geomembrane cap provides full
coverage, without completing the remaining detailed risk, there is a risk of small amounts of rain
water infiltrating through the membrane.

Given the sbove-mentioned status of the PEA, SHA fecls that the liner cap is shedding at least

95% of all clean precipitation as non-contact distorbed water. With that said, the amount of
water being introduced into the landfill, with the potential to generate leachate, is quite minimal.
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The existing leachate collection system within the PEA is operating efficiently given the small
volumes of leachate being generated now that the cap is in place.

SHAwasmtmvohedmtbecmstmehmmquﬂ:tymcemspwﬁonfpmgmmdmgme
installation of the basal liner for the existing PEA, but has no rcason to believe it is not
__functioning as designed. SIRM has confirmed that they have not seen any water quality data
- downstream of the PEA that suggests deficiencies or breaches in the basal liner system.

In conclusion, based on the data SHA has reviewed and our observations made onsite, we feel
that entcy of rainfall into the PEA has been minimized. Once the remaining detail welding is
completed there will be low risk that water on the surface of the landfill will come in contact with
conteminated material within the landfill and that leachate being produced and collected from
w:ﬂnnﬂ:elmdﬁliwﬂlwnunuembemanagedpmpeﬂyandwmnotbemmduecdmthe
smmﬁngimmmgmmmmemmommmlcumlsmplm g

_ SHAmcommmdsthatthePPObelﬂiedbasedonwnﬂmmnﬁmanonﬁomCH}ithatthe
existing outstanding work items related to the liner system of PEA be completed at the earliest
possiblednteandthatSHAbepresmtmcnsureﬂaedetadedweldmgworkandquahtyassmee
and quality control liner seams, patches and pipe penetration boot testing be completed to
industry standards under supervision of a 3™ Party professional.

Response Letter Completed by:

/7%

Scott Garthwaite
Sperling Hansen Associates

January 30%, 2017

Attached:
Appendix A — WTL QAQC Documents for Landfill Cap Pre-Fabricated Liner Panels
Appendix B ~ Figure 1 — As-built Drawings of Landfill Liner Extents
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APPENDIX A

__ Landfill Liner Cap QAQC Documents for Pre-Fabricated Liner Panels

From Western Tank & Lining Ltd.
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LIST OF GEOMEMBRANE ROLLS

e

SOLMAX RN e
ProjectNome: 3 JUNE O b 2] Reference Number: 109430
Project Number : CP.SML16-3 guam E,{,f‘?-" racking SIPRUMBST: 219280
Resin Res;n om HPOIT ESCR
ooy ProductCode Resi ot Manuetured) | "™ koo sut g s bt
D1238 D1505 D3895 D5885 D5397
F3 1.00 mm Black Smooth
2-85287 1054997 CGC811250  13-May-16 038 | ost8 |100 > 120 N
2-85288 1054997 CGCB11250  13-May-16 03e | os1s |100 > 120 NA
| 285280 1054897 . GGCE11250 13-May-16- | 038 | 0ste 100 5420] | I .
2:85201 - 1064987~~~ CBOBYIZBO  MEAS | oas” |ewi fw sl ] e
2-85292 1054997 CGC811250  14-May-16 039 | 0818 |100 > 120 A
2-85203 1054997 CGC811250  14-May-16 038 | 0818 100 > 120 N
2-85295 1054997 CGC811250  14-May-16 038 | 0818 {100 > 120 NA
2-85206 1054997 CGCB11250  14-May-16 03 | osts |100 > 120 i
2-85207 1054997 CGC811250  14-May-16 038 | 0918 [100 > 120 N
2-85200 1054997 CGC811250  14-May-16 | oss | 0st8 |00 > 120 ad
2-85300 1054997 CGC811250  14-May-16 039 | osta |100 > 120 NA
2-85301 1054997 CGC811250  14-May-16 030 | oste |100 > 120 A
2.85302 1054997 CGC811250  14-May-16 038 | 0918 |100 > 120 WA
2-85303 1054997 CGC811250  14-May-16 | 038 | 0918 |100 > 120 NA
2-85304 1054997 CGC811250  14-May-16 03 | 0918 |100 > 120 B
2-85305 1054997 CGC811250  14-May-16 03 | osts {100 > 120 N
oy ]
22-Jun-16 140 Page 1 of 2
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MANUFACTURING QUALITY CONTROL

Test Results - Rolls

" SOLMAX

Salmax, 2801 Boul. Morie-Viciorn, Varennes, Qc, Conoda, J3X 1°7
TeL: 1-450-929-1234 « Fax: 1-450-929-2547 « www.solmax.com

Projeci Name: F3 JUNE e P]'\“ﬁ\_. Reference Number: 109430
. ‘ a.::" = ">€;
Product : 1054997 - Qaliny P
F3 1.00 mm Black Smooth
s oo f BT —T— s T T :
Fropetie average | membrame | Black | Black Resist. | Resist. | Stability Heighi
Density | Content | Dispersion | Strength Elonmg. Strength Elong. in/ out
Unit mm glee % Cat. land2 | kN/m % kN/m % N N % mm
Test Method Ds199 | DIsos/D792 | D218/ | Dss6 D663 Dloo4 | D4ga3 D124
Frequeacy | Eachroll 20 | 1M0r 1210 15m | 15n Certied N/A
20- Cat. 1/
< .
Specification 0.50 <0939 30 Cat 2 23 800 85 215 %2
MD 10/10 n6 [0 93 B
.. J2-85287 b 0.92 0.929. 2.50 375 | 1286 s 343 !
™D 360 | uso | 93 + —
285288 | 0% i u9 | 10| 9 w3 !
MD : 1010 361 | 1150 9%
285289 | 03 0.929 244 Views 19 | nso | 103 2 /
MD : 10110 377 | 1213 96
(m 12-85291 xol 091 0.929 248 Views 366 | 1270 103 342 /
MD 10/10 365 | 1214 96
85292 ) o, 0.529 241 Vicws 359 | 1251 | 103 e !
MD 10110 366 | 1214 9
285293 | oo 0.929 241 Views 359 {1251 | 103 Mz ¥
MD 10410 336 | 1085 [ 101
285295 o om 0.52 261 Views 357 {1236 | 100 A0 /
MD 10/10 352 | 1168 | 100
2
85296 | 00 0.926 Z Views %7 | 129 | 1 0 d
MD 1010 352 | 1168 101
2-85297 :
xo| 091 0.926 2.50 Views 368 | 1259 | 1o 330 d
MD - 10/10 350 | 1167 93
285293 o om2 0.926 2.55 Views 352 | 1243 101 49 !
MD 1010 374 | 1209 93
285300 | 0 0.926 251 Views 333 [ 1088 | 101 330 /
MD 10710 373 | 1209 93
285301 ol om 0.926 a5t Views 223 {1088 | 101 350 /
MD 10710 39 | 1197 92
285302 1 o; 0.926 2.59 Views #n3 |ual o 336 d
MD 10/10 349 } 1197 92
285303 | o= 0.926 259 Views 33 {14 | o7 o /
MD| 1010 360 | 1163 )
-85304
o xo| 092 0.926 240 Views n2 |123] o 26 ¢
MD 10410 361 | 1163 )
285305 p| 02 0.926 240 Views 33 1213 o7 3% !
22-Jun-16 Page 2 of 2
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LIST OF GEOMEMBRANE ROLLS

- = J—
SOLMAX xi" B g o P ST
ProjectName: 13 Stock - Abbotsford, BC f?p ,,.x.@; g Reference Number: 109683
Project Number: CP_SML16-5 . Qo Ps-:{ﬂ Pocking SIpumber: 220104

Resin Resin on HPOIT ESCR
o N:;ltla o Product Code !;ﬁ:;bl.:: Manugzguﬂ?d ?&? __D::y Spec m_:e_smt'.s;.ei_;mn Spe:%u;}ed B
Di238 DI1505 D3895 D5885 D5397
F3 1.00 mm Biack Smooth
2-86685 1054997 CGE810400  29-Aug-16 034 | 0s1e [100 > 120 A
2-86686 1054997 CGEB10400  29-Aug16 | o34 | 0s18 100 > 120 A
- | 286687 1054907~ CGEBI0400— 20-Aug-16 | 034 | -0ate |00 >te0] |~ NA

T — - seesions - ssaiis | os i Lo T N
2-86680 1054997 CGE810400  29-Aug16 | oa4 | 0ote [100 > 120 NA

. |2-86690 1054997 CGEB10400  29-Aug-16 034 | o918 [100 > 120 i

( 2-86691 1054997 CGE810400  29-Aug-16 034 | os1e |100 > 120 A
2-86692 1054997 CGE810400  29-Aug-16 034 | oste |00 > 120 NA
2-86694 1054997 CGE810400  29-Aug-16 034 | 0818 [100 > 120 WA
2-86605 1054967 CGEB10400  20-Aug-16 | o3¢ | 0sts |100 > 120 NiA
2-86700 1054997 CGE810400  29-Aug-16 034 | 0919 |100 > 120 NA
2-86705 1054897 CGG810560  30-Aug-16 036 | 0919 |100 > 120 NA
286706 1054997 CGE810410  30-Aug-16 | o034 | 0919 |100 > 120 NA
2-86707 1054997 CGEB10410  30-Aug-16 034 | oete |100 > 120 A
2-86709 1054997 CGE810410  30-Aug-16 | 03¢ | 0s18 |700 > 120 NEA
2-86710 1054997 CGE810410  30-Aug-16 034 | oste |100 > 120 .

Guantity (rolls) : E

Soimax Is not @ design professional and has not performed any design services to determina if Soimaxs goods comply with any project plans or specificalions, or
with the oppiication or use of Scimands goods to any particuler system. project, purpose, Instoliation or specification.

04-Oct~ . Tof2
1% 142 Page
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MANUFACTURING QUALITY CONTROL
SOLMAX Test Results - Rolls

Solmaox, 2801 Bowl, Morie-Vichedn, Vorennes, Qc, Conado, 33X 1P7
Tél: 1-450-929-1234 - Fax.: 1~450-529-2547 « www.sclmax.com

o~ ."-.,
Project Name :  F3 Stock - Abbotsford, BC PN S Reference Number: 109683
Project Number : CP.SML16-5 %0\' i 3?.- . Packing Slip Number : 220104
L ryaetet e I
— — j
Product : 1054997 " Qg ¥
F3 1.00 mm Black Smooth
SRR B - T e . .
: average | membrane | Biack Black Yidd Bresk Resist. | Resist. Stabllity Height
Density | Content | Dispersion | Strength Elong. Strength Eloag. in /ont
Unit mm glee % Cat.land2 | KN/m % KNm % N N % ‘mm
Test Method D519 | D150S/D792 | D42i8/ | D559 D6693 D1004 | D4833 DI204
Frequency Each roll 2ro | Yiore 1210 W | Usr Certied N/A
. 2.0- Cat 1/
Specification 0.50 <0.939 4 Cat 2 23 800 35 215 )
o - MD 10710 341 | 898 | 107 o _ S S
. 12-86685 -y 0.93 0_931. 245 Views 359 1 o 13 367 . /
; MD| e _ 10710 340 } 898 107
2-86686 xo| 0% 0.931 2.45 Views 359 | o7 13 367 /
MD 1010 356 | 1235 107
286687 .| 093 0.931 233 Views %9 | ngr| 13 ¥? £
MD 10/10 356 | 1235 107
96688 | o2 0551 233 Views 370 | 17| 113 s61 ‘
MD 10710 349 | i064 107
2-86689 pe 0.92 0.931 2.88 Views w4 | 1162 13 367 /
MD 10710 249 | 1064 104
2-86690 | 095 0.931 2.79 Views us | e 109 3&3. /
MD . 10/10 352 | 1091 104
2-86691 ol 095 0.931 2.84 Views 37 | 1w 109 383 /
MD) ; 10/10 352 | 109 104
86692 | 093 0931 284 Views 357 | 137|109 388 d
MD 10710 361 | 133 104
286694 1 09 0.931 276 Views i | Sias 6o 383 /
? MD A 10/10 34.0 970 o9
2-86695 1 093 0932 275 Views 556 | om 109 375 !
MD 10/10 320 | 1013 97
2-86760 xp| 09! 0.932 27 Views 5t | im " 363 /
MD 1010 348 | 1029 99
2-86705 x| o9 0932 276 Views e | wan 104 366 /
. MD . 10/10 349 | 1029 99
2-86706 XD 0.91 0.932 276 Views 326 | 1031 104 366 /
MD 10710 364 | 1158 99
286707 0.91 0.932 2,55 Views ass | o8 0% 366 /
MD 10/10 354 | 1115 99
2-86709 A 0.9 0.932 2.66 Views 350 | 1180 104 366 !
MD 10/10 354 | 1115 08
286710 o om2 0.5%2 266 Views 350 | 1180 | 104 i /

Solrmlsmtudas‘gnptofadonulmdhmmtpﬁmﬁw_dﬁgnswﬂmh&ﬂnﬂﬂ&%mo&mﬂr%wmm“m,u
with fhe application or use ol Solmax's goods to any poriiculer system, project, purpose. Instaliolion or specificafion.

04-0¢t-16 Page 2 0f2
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(

Wedge/Extrusion Trial %

. & LINING LTD.
' Customer:
12180 Vickers Way Production Date:
Richmond BC VeV-1H%
Office 604.241.9487 Fax 604.241.9485 QA Test Person:
Toll-Free 1.800.551.4355

Welding Tech:

Welder Qualification For Liners:

size expressed In decimel feet

Length _ Width _ Style
Welder Number: > - Outside Temp: 53
Welder Set Speed: - - . QBQIMFPM I 19' . SheetTemp‘ R . 5
Extrusion Rod: _ N Welder Set up with bar Y/N N
Peel Data

noted

U B W

Shear Data

1S ments
1 82 200+% STE/PASS
2 78 200+% STE/PASS
3 81 200+ STE/PASS
4 80 200+ STE/PASS
5 81 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: GOO0D
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)

SE1 = sample break in outer edge of seam

SE3= break at seam edge in bottom sheet {extrusion peel only)

144

Page 157 of 245 MOE-2017-71594



SeamEndCouponLog 4
A ESTERN TR p] g

ProductionDate: [ 20161020 |  Crew:| 8.22 ] -

Wekler Settings
W'ﬁ_ WESTERN TANK Weiders P opertr s 70 Jewtwee] s ]
' &LINING LTD. Tined wekder speed

mmmm Material Type: -

-
mmhmmmmm

|
2l

200+ STE/PASS

. =

s e 7 ws
200+ STE/PASS

e
4]

i
i
i

- - -1

P2/52

P2/52

auauwax
g

8
Itn
m
'

)

s(z||a|a||2|a|[s|=||o[2]
a8

2B
¥

STE = samnple stretch to end of test 51 = s3mpie braak in outer edgs of soam |Puil Checls {non-destructive seam lip pulis} G00D ITE = sample o
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it ER Conpon Log. _, I

ProductionDate: | 20161020 |  Crews] s.22 j

Wekder Settings
m - WESTERN TANK Welder # 10-11 | Operator | s.22 fremp/speed - 860f359 |

S LININGLTD, Timed wekder speed
Distanceinfest [ 223 Jrimedsec] 72 ]

-~ Pi/si | 67

;35
:

g
;

e

STE/PASS

!

Iz
12
[2[=l[e(2]l2]a||2|2||5(a|

STE/PASS

-E }

[8=||2laf|2|2}|e|s| [v|o||2|2||2[z{e
%
[
ajotiojocl|ojof|s|aj|lojojjolollo]o
e

do
[
%

2

tretch to end of test SE1 = sanple bruok in outer edge of seam {Pull Chacks {non-destructive seam lip puils) GOOD B

-
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W—ﬂ_ WESTERN TANK
& LINING LTD.

ASTM D 5199 MATERIAL THICKNESS

LLDPE
12180 Vickars Way
Richmond BC VEV-1H9
Office B0 L9457 Fax 604.241.5435
Roll
RollID Width | ssmple
# Mamﬂ#ZBﬂ#S#Gﬂﬂsﬂgﬂiﬁﬁ\fg.QA

2-866395 238 399 40| 357| 386 37.7| 38| 368} 37.8] 399] s76] 3m3|s22
2-86691 22.3|8 39.2| 384| 38,2} 385 368] 37| 43.6] 413 375] 374} 3a8(s.22
2-86709 223[8 38| 424 37.8] 363| 365| 38s| 383 369 351] 365] 37m2[s22
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Liner Quality Control Audit !

Jnspector s.22 Crew 2016-10-20
Work Order# WO-003899
PO#  AS-BCS Customer WESTERN TANK Liner# 5 |

Mdﬁ:caudatw(enterforsi:eoma]ﬁmsmmhbeﬁnﬂfut

1st panel length verification
size/persons 114'6" tk Actuzl Width _
. Stepped Panel lengths 4? 3".56‘2" 65'6' 75'2" ?5’2",90'8“ 105‘9" 114'8" 113‘3” 111'8",109’3“ 106‘ 9?’7" 85‘9“ 75’7',65‘
‘Step inset 9'1"3 '4" 10'4“,15'6" 15‘1" '2“ 1'5“2'5" 'S“ 3'3" 9‘7" 112", 11'2" 10‘7"
Secondary measurements (cut wekds) 3 CUT WELDS 3RD,ATH & 5TH PANEL DUE TO WRONG PANEL SIZE
ADDED 5' PIECE OF MATERIAL.
Cross welds: NA Inspected by: NA
Seam lip pull checks {(non-destructive) GOOD
Special Instructions NA
Material oA BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall X I cardboardl I Otherl '
{Standard = mi, size, unroll and unfold arrow)
Standard Information Written on Item I X | Other:
refer to EL.C for standards
Packaging Wrap/ Color : Standard Lin X Othen: FELT,LLDPE,SX12MIL WRAP/WHITE
refer to EL.C for stendards
Standard Package Labeling | X I Other:

Notes
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Liner Quality Control Audit
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[ C-Q0-1 o
| o
11/ R | f
f..u,....r Cmaoﬁ 330 unrall Langth Width. 330
4OMIL LLLOPE 140-7000 ——
Weslem qw_” _Iw.m.

PO-AS-BCS - 2}-66.8'
3)-85'
4).74.8'
5190,2'
8):105.3'
741142
8p112.8
211112
101-108.8°
1931058
12)-87.1
13)-86.3'
14)76. 1
18564.6'

SIRM PEA Proposed East Liner

Elevolions and Distances are In Meterg
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( A | seemmone
G LINING LTD.

(_

Wedge/Extrusion Trial !

12180 Vickers Way Production Date:
Richmond BC VeV-1H3
Office 504.241.9487 Fax 604.241.9485 QA Test Person:
Tolk-Free 1.800.551.4355

Welding Tech:

Material Type:
Welder Number: D-11 Outside Temp: 44 )
WelderSetTemp: =~ B0 . . . |nside1'emp_w50a D
Extrusion Rod: N Welder Set up with bar Y/N N
Peel Data test spead Is 20 In/min uniess othenwise noted

1 SE1 0

2 68 63 SE1 0

3 70 68 SE1 0 _

4 65 66 SE1 0 PASS

5 69 65 SE1 0 PASS

i 7 2004% PASS/STE
2 70 200+% PASS/STE
3] 81 200+ |PASS/STE
a4 78 200+ |PASS/STE
5{ 80 200+ |PASS/STE
Notes: Tear Back Resuits on Sample Weld: GOOD
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)

SE1 = sample break in outer edge of seam

SE3= break at seam edge in bottom sheet (extrusion peel only)
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(

o

Wedge/Extrusion Trial

Wﬁ_ WESTERN TANK
& LINING LTD.

Customer: ~  WESTERNTANK. = PO#
12180 Vickers Way Production Date:
Richmond BC VGV-1HS '
Office 604.241 9487 Fax 604.241.9485 QA Test Person:
Toll-Free 1.800.551.4355

Welding Tech:

Welder Qualification For Liners: ime Ending:

size expressed In decimal feet
length Width  Style

Material Type:

Welder Number: ... EXTRUSION = OutsideTemp: . . . ¢
Welder Set Temp: —~ ~ PREREAT44/PLASTICAZS — — — Insde Temip: ~50- =
Extrusion Rod: SOLMAX LL Welder Set up with bar Y/N N

Peel Data

_' Is 22 in/min unless otherwise noted

PASS

i~ 69 0 SE1 0 ]
o 72 0 SE1 0 PASS
3 62 0 SE1 0 PASS
4| 59 0 SE1 0 PASS
s 75 ) SE1 0 [pAss

1 67 200%
2 67 200+%
3 68 200+
4 65 200+
5 71 200+
Notes: Tear Back Results on Sample Weld: NA
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)
SE1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet {extrusion peel only)
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™y

Welder Qualification For Liners

 WESTERN TANK
& LINING LTD.

WL

Wedge/Extrusion Trial 3

_ WESTERNTANK.

12180 Vickers Way

Production Date:

Richmond BC V6V-1H9
Office 604.241.5487 Fax 604.241.9485

QA Test Person:

Toll-Free 1.800.551.4355

Welding Tech:

Material Type:

Welder Number: W-7

Outside Temp: 40

~Inside Temp ) _“-,_W_MSO“, I

Welder SetSpeed: ~__ 999|Timed FPM

Extrusion Rod: N

Welder Set up with bér WN “ N

Peel Data

SE1

67 | 69

62 68 SE1

67 68 SEX

68 63 SE1

Ul P W N

68 67 SE1

olojo|clols
5

Shear Data

73 200+

68 200+%

200+

68 200+

LT
3

61 200+

Notes: Tear Back Results on Sample Weld:

GOOD

STE = sample stretch to end of test
SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet (extrusion shear only)
SE3= break at seam edge in bottom sheet {extrusion peel only)
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Customer: WESTERN TANK ror | AS-BCS |

ProductionDate: |  2016-10-20 [ Crew:| $.22 ] -

W'ﬂ_ WESTERN TANK Welder# [FTT ] operstor [ 5,22 enaispeed] BT ] \
& LINING LTD. Timed weider peeci
Distance in feet | IlimedSecl 74 | Feet permin.

s22 "1 wyo

12180VickersWay ~ -~ OATestPersoni |
" Richmond Bc VBV-1HS o
| Office SDAJAL9407 Fax GUAKLOMS _ Material Type:
mmummmmm

o [wTwA
PZ/SZ

e

s
P2/52
P51
P1/51
P52
Pajsi |
P1/51
P1/51
P2/52

SI'E!PASS Wil

FI'E!PASS Wi

STE/PASS Wi3

H

;faszijaa:f:mfamgs:saézmHag

|
i

gzéimgéﬂ%%gﬂggmgaﬁég

—— w15
STE/PASS Wib

olaf]ele|l|e]|eliale]]|efe|lc]|of|e|el|o]o
~
-]

m&?a&zéua?

|zl |ala

STE = samphe streteh to end of best SE1.= sample break in outer edge of ssam [Pull Checks {non-destructive szam fp pulls) 600D oTe = samp
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Production Date:

[T20161020 |  crew 5.22

S

Femplspeed 860/955/820/358 |

#ﬁ. WESTERN TANK welder# [FT57 ] operstor 522

& LINING LTD. _
Distance in feet

| 223 JnimedSec] 74 | Feetpermin.

Office 504.241. 5487 Fax 602419485

teot epaad 13 30 Infrla uriess ptfverwta nutes
i G

olollolo||=|o|lo|a||clc]lo|e]]eo]of]e]e

gmmzaa

W9-W13 IS FREDDY W14-W16 IS PAUL

oretch to ead of test SE = symple break in outer edge of seam

[Puli Chedis {non-destructive sezm Tip pulls)

GOOD i
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ProductionDate: | 20161020 ]  Crew:] 5.22 |

Welder Settings
' WESTERN TANK Welder# [D-7 Operator Femp/spee]  820/399
Wﬁ_ & LINING LTD. I p—— ' I

Distance in feet 223 medSec.Isz I Feet per min.

N —— _mmkmilﬂa e SUCIP R
T —— T
st speed s 20 nfmin usdsss otherriss noted

HET R

W17 | Pi/si

62
67
63

i N1 b IS
:

Notes:

STE u sample strwtch to encl of test ‘SE1= sample break in oitar edge of seam |Pult Checks {non-dastructiva ssam lip pulis) GOOD |
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WL I & LINING 11D, ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC VEV-1H8

o r0 IR [ N A (R A N (Y RS I R AN SR
Width | sample
mesared | Gred | H1{H2 (A3 [ HA [ H5 | H6 [ 87 | 48| 49 {#10[ Avg. | QA
(*’““« 223(8 38.1| 424| 378) 363| 365 389| 383 369] 3§.1J 369 m.ms.22
22.3(8 363) 38.8) 394] 393] 38) 353| 3sf 37.2] 38.9] sasl 37.94{s.22
mLM 42.2| 43.1) 39.7] 367 38.6{ 38.8] 413] 383 SS.BL 4438 4043]s.22
23|B 40.4| 37.4] 366| 39.8| 366| 38.8| au.sl 373} 381 389| 38645.22
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Liner Quality Control Audit

" aspector $.22 Crew $.22 Date  2016-10-20
B Length Width Style
Work Order # WO-003%00 - . Size / Style| 40| 96
PO# AS-BCS Customer WESTERN TANK. Liner# 1

1st panel length verification
size/persons 140'6" TK

Length 140 Actual Width

Stepped Panellengths 332" 85'1",124'1",139',140'10", 146'2?'.139"10'_",iaa",133',13i‘a‘#zz’m‘,zua!,msum.*,'gsa-,ars—,m,fss*s-,sau*
52'1",39',15'1.",1'10i',8",1'8",1'10",7'8",9'10”,11'7”,5'3",5'1",5'6“,13'1?,8’5",5'3",9'2"'

Step inset
Secondary measurements (etweldsy 2 CUT WELDS CUT OUT PANEL #7 DUE TO WRONG PULL LENGTH/ADDED 3' PIECE
- OF MATERIAL
( Cross welds: 3 CROSSWELDS BETWEEN W6 & W7,W14 & W15, W16 & W17/EXTRUSION WELD DONE Inspected by: K

Seam lip pull checks (non-destructive) GOOD

Special Instructions NA

|Material _ _ > o BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Metall X | Cardboard] I Other]

{Standard = mil, size, unroll and unfold arrow)
Standard Information Written on ltem I X I Cther:
refer to E.1.C for standards
Packaging Wrap/ Color : Standard Linerl X I Other: FELT,LLDPE,SX12MIL WRAP/WHITE
refer to E.I.C for stendards
Standard Package Labeling I X I Other:
( 7 fotes
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Liner Quality Control Audit 2
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(

v#rﬁ_ WESTERN TANK
& LINING LTD.

12280 Vickers Way
Richmend BC VEV-1H3

Welder Qualification For Liners:

Wedge/Extrusion Trial

Production Date:

PO#

Time:

QA Test Person:

Welding Tech:

test speed Is 20 In/min unless othenwise noted

Material Type:

Welder Number: D7 _ Outside Temp: 53
weldet_set'remp:. i g it e 7 i ‘”82”““‘”‘““ ._..._.-h__...,._“.._‘_..._.,._..,.... e "In’sfdeTeihp_: .__......‘._,_,....._.‘....‘_._.n_f,_‘_j. ...... i i ..._55 ._....:..__.. - p—
Extrusion Rod: N Welder Set up with bar Y/N N

Peel Data

i| 73 70 SE1 0 PASS

2| 60 72 SE1 0 PASS

3] 68 71 SE1 0 PASS

4l 68 72 SE1 0 PASS

5] 71 73 SE1 0 PASS
Shear Data

i 75 200+% STE/PASS
2l 70 200+% ISTE/PASS
3 75 200+ STE/PASS
4 73 200+ STE/PASS
5 72 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: GDOD
STE = sample stretch to end of test 'SE2= break at seam edge top sheet (extrusion shear only)

5E1 = sample break in outer edge of seam

SE3= break at seam edge in bottom sheet (extrusion peel only)
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w-ﬁ_ WESTERN TANK
& LIMING LTD.

12180 Vickers Way

Richmeond BC VBV-1HS

Office 604.241.5487 Fax 604,241.9485

Tolt-Free 1.800.552.4355

Welder QuaIrﬁcatnon For Liners:

Wedge/Extrusion Trial

Customer: WESTERNTANK  PO# ASBCS
Production Date:

QA Test Person:

Welding Tech:

3E1 = sample break in outer edge of seam

Material Type:
Welder Number: EXTRUSION - Outside Temp: 53
- Welder Set Temp: - - PREHEAT 400/PLASTIC 425 - -~ "InsideTemp. 55
Welder SetSpeed: NA  [Timed FPM NA ] | . Sheet Temp:. . SR Y—
Extrusion Rod: SOLMAX LL Welder Set up wrth bar Y/N N
Peel Data test speed is 20 in/imin unless otherwise nated
[ 72 0 | se1 [PASS
2 68 ¢} SE1 PASS
3 67 0 SE1 PASS
4 66 0 SE1 PASS
5 67 0 SE1 PASS
Shear Data
i
2 69 200+% STE/PASS
3 69 200+ STE/PASS
4 69 200+ STE/PASS
5 68 200+ STE/PASS
Notes: Tear Back Resufts on Sample Weld: NA
STE = sample stretch to end of test SE2=break at seam edge top sheet (extrusion shear only)

SE3= break at seam edge in bottom sheet (extrusion peel only)
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,_./"'"w.

_Seam End Coupon log '

Customer:

WL

WESTERN TANK

Production Date:

[ 20161020 | Crew:| 522 |

Welder # [D-7

] Operstor[ 5.2 ema/spee] S0 ]

& LINING LTD.

Distance in feet

Timed welder speed

[233 Tumedsec] 80|

13

STE/PASS

STE/PASS,

3| |a|a| slz) |sls| |2|2||2|2] 2| [o|alg

2(al|2|a||2|a

m
=3

olelio|ef|o|cllole]|eio|le]el]|olal|oclals

?

STE/PASS

s

STE = sample stratzh ta end of tast

SE1 = sample bresk in cuter edge of seam

163

[Puii Checks (non-destructive seam Iip pulls) Goop |
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7,

WESTERN TANK
VT | rEmme ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC VEV-1HS
. Office 604281 94%7 Fax 042419435
wm! 1Pt TPt
Roll ID Width | ssmple
# mﬂmﬁﬂﬂﬁﬁﬁﬂﬂ#ﬁ#ﬂl\mm
(f’“*v 2-85304 223(8 37.7| 37.8] 35.7] 373] as5| 37.2| 37.6] 36| 3vs| 431] 3754(s.22
2-86710 223 375 378| 423 352| 373 36| 363} 375 375 388 37.625.22
2-86705 ‘223(8 38.8] 39.3] 364| 379} 387 368) 375 383] 37 40] s3m07]S.22
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Liner Quality Control Audit

(~
.nspector $.22 Crew 5.22 Date 2016-16-20
Length
Work Order # W0-003901 Size / Style| g
PO#  NA Customer WESTERN TANK Liner # 1
Width Calculator {enter for size qrdemcﬁ Sizes are expressed in Decimal feet
1st panel length verification Finished
size/persons 190'3" BM Length 190 Actual Width 179.25
* | _stepped Panel lengths _156'3",163'2",170'1",176'11",183'10°,190'0", 18821754, 175'4"
Step inset 7',6'8",13',6'6",6'4",8'5" 7’6"
Secondary measurements (cut welds) NA
( " Crosswelds: 3 cRossweLDS BETWEEN W3&W4, WEEW7,CROSSWELD ON PANEL 1, EXTRUSION WELD DONE  Inspected by: BM
Seam lip pull checks (non-destructive) GOOD
Spedial Instructions PANEL #5 IS A 5' PANEL
Material o 38.140-70 Color Out BLACK
Rolling Folding
Standard Roll ' Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall X I Cardboardl I Otherl
{Standard = mil, size, tnroll and unfold armow)
Standard Information Written on ftem I X l Other:
refer to E.L.C for standards
Packaging Wrap/ Color : Standard I.lnerl X I Other: FELT, LLDPE, 12MIL WRAP/WHITE
refer to E.\.C for standards
Standard Package Labeling l X I Other:
("“‘* Notes
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Liner Quality Control Audit
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m  WESTERN TANK
- & LINING LTD.

12180 Vickers Way
Richmond BC V6V-1H9
Office 604.241.9487 Fax 604.241.9485
Toll-Free 1.B00.551.4355

Welder Qualification For Liners:

Wedge/Extrusion Trial 1

Customer:

Production Date:

QA Test Person:

Welding Tech:

Material Type:
~ Welder Number:; b7 ~ Outside Temp: - -

...... welder setspeed: P ‘Mggslr‘med FPM . . _1?’ P - sheet_‘remp: T T Pt
Extrusion Rod: N Welder Set up with bar Y/N N
Peel Data

1 73 70 SE1 0 PASS

2 60 72 SE1 0 PASS

3 68 71 SE1 0 PASS

4 68 72 SE1 4] PASS

5] 71 73 SE1 0 [pAsS
Shear Data

[ 75 STE/PASS

2 70 STE/PASS

3 75 STE/PASS

4 73 STE/PASS

5 72 STE/PASS
Notes: Tear Back Results on Sample Weld: GOOD
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)

(' Faan

SE1 = sample break in outer edge of seam

SE3= break at seam edge in bottom sheet {extrusion peel only)
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Wedge/Extrusion Trial .

W'ﬁ_ ' WESTERN TANK
& LININGLTD.

12180 Vickers Way Production Date:
Richmond BC V6V-1H9
Office 604.241.9487 Fax £04.241.9485 QA Test Person:
Toll-Free 1.800.5514355
Welding Tech:

Welder Qualification For Liners:

Material Type:
WelderNumber: =~ EXTRUSION  Qutside Temp: )
Welder Set Speed:  NA__|limed7/PM NA____ ] - - -SheetTemp: - - 53
Extrusion Rod: SOLMAX LL Welder Set up with bar Y/N N
Peel Data test speed Is 20 in/min uniess othenvise noted

i 72 0 SE1 0 PASS

2 68 0 SE1 0 PASS

3l 67 0 SE1 0 PASS

4 66 0 SE1 0 PASS

5| 67 0 SE1 0 PASS
Shear Data

ommen
1 71 200+% STE/PASS
2 69 2004% STE/PASS
3 69 200+ STE/PASS
4 69 200+ STE/PASS
5 68 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: NA
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear only)
3E1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)
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Seam End Coupon Log

AS-BCS )

Production Date:

| 20161020 |

Crew:| s.22 |

WESTERN TANK

Welder # [D-7

 Operator |

$.22 .

WL

& LINING LTD.

Distance in feet

Timed welder speed

Wieldar Settings
Femp/spesd 820955 | \

12180 Vickers Way - -

[ 223 JrimedSec]” 80 | Feetpermin.

S Rk BEVBVAHg T

test spowd Is 20wl unless otherwize noted

B T

g‘»%& L o i

Wi | Pi/si

F
5
il

i

Lo

-~

ASS w3

PI/ST

_P2/s2

STE/PASS

P:us1m

pa/fs2

-] :

P2/52

T

¥

P2/52

i

STE/PASS

P:js1 oy

Mé’?maéaa%au?&afaeész}

P2/s2

STEfPASS

i

= i .

"STE/PASS

a[=| (o]} |=|a| [s[2] [2[=||2(*| o]z} |#|2]

P2/s2

3la|
|8

afollo|e||s|of|o|o||o|ol]|o|elio]e]|o|ola

SE1/PASS

STE = sample stretch to end of test SE1 =sample break ln outer adge of seam
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[Pull Checks (non-cestructive seam lip pulis)

GOOD JstE = sampla st
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m_ WESTERN TANK
& LINING LTD.

i
ale
2|3
f

§
d
B

retch 1o end of test SE1 = sarmiple bresk in outer edge of seam {Puli Checks [non-destructive seam lip pulls) GOOD |

(j g,
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Wﬁ_ WESTERN TANK
& LINING LTD.

LLDPE
12180 Vickers Way
Richmond BC VEV-1HS
e e _ToRFrwe 1B00S5LA3ES . N ~ S
MFG Mil Roll ID Width | sample
date # mewsured | area | #1|H2 |63 |44 | #5 | #6 | #7 | #8 | #9 (#10| Avg. | QA
10/20/16 L L
Iss30/18 2-86705 zzsLn 38.8] 30.3| 364] 37.8] 387 368| 375) 383] 377 40| 3moy|s.22
10/20/16
{8/29/16 2-86690 223lB 422 431| 39.7] 36.7] 386| 388| 413] 393] 30.8| 448 4043522
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Liner Quality Control Audit !

.nspector 5.22 Crew s.22 Date 2016-16-20
Work Order# WO-003902 . Size / Style[
PO# AS-BCS Customer WESTERN TANK Liner # 1

Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet
-

1st panel length verification Finished
size/persons 149' BM Length 149 Actual Width
| stepped Panel lengths 162'7",149'9",136'11",123'10" 108'1", 918", 75'3" 59'2" 42'0" 26'G" 10'3"
Step inset 11'11",13'5",12'5",15'9",15'11",15'7°,17',16'6",16'9",16',16'6"
‘Secondary measurements {cut welds) NA
( " Cross welds: NA Inspected by: NA
Seam lip pull checks {(non-destructive) GoOoD
Special Instructions NA

Material oM 1000 : Color Out BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Menll X | Cardhnardl | Otherl

Standard Information Written on ltem I X l Other:

{Standard = mi, size, unroll 3nd unfold arrow)

refer to £.1.C for standards
Packaging Wrap/ Color : Standard Linerl X l Other: FELT, LLDPE,12MIL WRAP/WHITE
rafer to EI.C for standards
Standard Package Labeling I X ' Other:
(7 N
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Liner Quality Control Audit
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WESTERN TANK & LINING LTD. WIL-BCSO
12180 Vickers Way

Richmond, B.C., V6V-1Hg Nov. 15, 2018
PHONE (604) 241-9487 -
FAX (604) 241-9485

_Aliterra Construction Ltd. . i i e s
61 Stebbings Road, Victoria, B.C.

Prefabricated 40 mil LLPDE Liners for Landfill
Cover. Installation and field welding by others.

WESTERN TANK & LINING LTD, (the “Installer’) warrants lo the parly named above as the Purchaser/User (‘Purchaser”) that the tank .

and/or fining membrane system ("the “Liner System”) as instatled by the Instalier will ba free from Instatlalion-related defects fornomiatliss

-~ in‘approved applications; on the terms and tonditfons set fort i his Workmans Varranty (ihe “Warranty"). This Waranty shali be in

effect from the above noted Acceptance Date for the above nolsd Watranty Period ' R
The term “normal use” means uses reasonably consistent with the noled Descrplion of Infended Use, and does not Include, among

other things, the exposure of the Liner System fo hammful chemicals: abuse of the Liner System by machinery, equipment or people;

excessive pressures of strasses from sny source; subsurface or overburdened goil conditions; and lofal or differential soff setiements and

the effect those setilemenis may have on the Liner System. The Purchaser acimowiedges that the sale of the Liner System is for

commercial or industrial use only.

Thie Warranty does not include demages or defecls in the Liner System resulting from: (1) acls of God, casually or catasirophe, including
earthquakes, floods, weather, tomadoes, explosion, war, acts of any public authorily, or any other cause beyond the Installer's reasonable
control; (%) faulty materials, or any defacis in the workmanship, design or manufaciuring of the materals compiising the Liner System; (i)
defects asising an account of third party action; (iv) defecis arising from improper mainienance, use, repair, replacament or alteration of the
LkuSyslamby-maPmdnmrw (v)swsidmoadmhndmrdmemerm:ar(vi;smdehdsmwnrlmanshhmdmaleﬁals

AnydalmbrnnsﬂageubresmnimMhmniymustbenndehuﬂm.byregismmﬂmfmhﬂw%sﬂemdmemmal-ﬂw
addmssbmwﬁhﬂﬂﬂy(ﬂ}daysofﬂwmmbmmmmmwmes!emm If the Purchaser falls 1o deliver notice as
mwi'edunderlhiaWarranty.thedefectamalmnmness&mﬂhadasmedmhambeenmwdandme_m“erwilmmﬂghlo!
Tecovery against the insialier. Should defects within the scope of the above Warranty occur, the Instalter will, al #s option, repair or replace
the Liner System or defective portion thereof, mmwaammmmwmmmmedmmumh
'lheLherSyshgnmmtakeT?;pmpdalempslorepakorrephcauameyuam if a defect exists for which the Instalier is fiable under

Thahslalbfsiablﬁlymderﬂ;&sWarmntyshaHh‘maMmcaeﬂmhwaﬁmmmﬂamlmﬂmwmmmdehm
portion thereof; or (fi) the total amounl paid by the Purduserinﬂne!nslaﬂerhrespa_do{ﬂ:eLherSyslmn. Further, under no

Nov. 15, 2016
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APPENDIX B
_Landfill Cell - As Built Drawing _
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~ Soil Management Area .~

e Soil Management Area location

o Active Earth As-Built Summary —Soil
Management Area
o Quantum Engineering Megadome Structural
Inspection
o Soil Management Area Pre-Permit Cancellation
(February 23, 2017) Soil Inventory 3,360.51
Metric Tonne
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Active Earth

Engineering Ltd

October 28, 2013

BC Ministry of Environment

2080A Labieux Road

Nanaimo, BC

VaT 6J9

ATTENTION: Luc Lachance, P.Eng. — Senior Environmental Protection Officer
REFERENCE As-BulltSummary—"SmlHana _ IMea _v R _ S

- Authorization to Discharge Waste Permit PR-105809 -~ -
640 Stebbings Road, Shawnigan Lake, BC

Introduction

The design of the Soil Management Area (SMA) for the contaminated soil landiill (the “Facility™)
is described within the Technical Assessment Report (TAR) prepared by Active Earth
Engineering Lid. (Active Earth) in August 2012. The SMA was designed to control run-off of all
“contact water” that consists of precipitation incident to the footprint of the SMA as well as pore
water draining from saturated soils. A leak detection system was incorporated into the design to
confirm performance of the hydraulic bariers.

To summarize, the SMA construction consisted of the following sequence:
1. Preparation of the subgrade;
Construction of the leak detection system;
Instafiation of the man-hole/catch basin and the leak detection system inspection port;
Piacement of the LLDPE liner;
Placement and compaction of roadbase over the liner; and
6. Constructing the final asphalt surface.

In addition to the SMA surface, a water holding pond was constructed as part of the water
management infrastructure. This holding pond is sized to handle a 200 year storm plus
snowmelt assuming the entire SMA is uncovered.

The location of the SMA and holding pond are shown on the attached Figure 1, and the
components are illustrated in the typical section on Figure 2.

ok N

Langley Maiing Address: Telephone: 250-686-8850

Vancouver 105-4343 Tyndall Ave Facsimile: 778-430-5475

Victoria Victoria, BC VBN 3RO Website: www.activeearth.ca
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As-Built Summary — Soil Management Area October 29, 2013
640 Siebbings Road, Shawnigan Lake

el surkes.

The following provides details of the SMA construction.

Preparation of the subgrade

The subgrade is comprised of native undisturbed bedrock with roadbase crush placed over top.
The roadbase was placed and compacted at the appropriate slopes/orientations to form the
base of a drainage layer (leak detection system) and to provide the base geometry for the final

Construction of the leak detection system
The leak detection system was constructed with 4 inch diameter perforated PVC pipe placed
over the prepared roadbase subgrade. The PVC pipes were tied into the inspection port.

The PVC pipes were covered with a minimum of 0.3m of clear crush, and a geotextile fabric was
placed over the clear crush to provide a surface for the synthetic liner and protect it from

" potential puncture.” The’ photo be!owﬁshowsﬂze leak detechon piping-with latemismnnected to SO——
_themain central trunk. =~ 0

Installation of the manhole/catch basin and the leak defection system inspection port

Following preparation of the subgrade and instaliation of the leak detection piping, the catch
basin and leak detection inspection ports were instalied.

The catch basin is 3 foot in diameter and comprised of concrete. The base of the catch basin
was set and sealed in concrete, and joints of the catch basin were sealed with grout. The
following photo shows the catch basin access at ground surface sealed with concrete atop the
synthetic liner. The 4 inch PVC pipe connects to the containment reservoir that forms part of
the water management system. The containment reservoir reports to the water treatment plant.
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As-Built Summary — Soil Management Area October 28, 2013
640 Stebbings Road, Shawnigan Lake

The leak detection inspection port is comprised of a 10 inch diameter PVC chamber located at
the terminus of the main trunk of the PVC piping. The inspection port is protected by a
rectangular concrete box as shown in the photo below. A 4 inch PVC pipe connects to the leak
detection inspection port to the manhole; any water present in the leak detection system will
report to the manhole.
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As-Built Summary — Soil Management Area October 29, 2013
640 Stebbings Road, Shawnigan Lake

Placement of the LLDPE liner

A single-piece (un-welded) 30 mil LLDPE synthetic liner was placed over the entire SMA, with
two openings for the catch basin and inspection port. The two openings were “booted: around
the structures and hydraulically sealed by professional liner installers (Westem Tank & Lining
Ltd.).

The liner was placed with protective geotextile fabric both above and below.

Pilacement and compaction of roadbase over the liner
A minimum 150 mm thick layer of roadbase was placed and compacted above the synthetic
liner to provide a surface for asphalting the SMA.
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As-Built Summary — Soil Management Area October 29, 2013
640 Stebbings Road, Shawnigan Lake

Constructing the final asphalt surface

A minimum 75 mm thick asphalt layer was placed over the entire SMA, sloped to direct all
incident precipitation to the catch basin.

Construction of the Holding Pond

The holding pond is 25 m by 25 m for a surface area of 625 m”. The pond is 4 m deep with side

slopes of 2:1 (H:V), which gives it a capacity of approximately 1,100 m*. The holding pond
forms part of the Site water management system and is described in the as-built report for that

system.

Closure
Please contact the undersigned if further information and/or clarification is required.

Yours truly,
ACTIVE EARTH ENGINEERING LTD.

%

Matt Pye, P.Eng.
Principal, Senior Hydrogeologist

Attachments

Figure 1 — Soil Management Area Plan (As Buiit)
Figure 2 — Soil Management Area Typical Cross Section (As Built)
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3] QUANTUM

ENGINEERING LTD.

207 - 46167 Yale Road, Chillkwack, BC V2P 202
tel 604 733 1605 | fax 604 909 1963

February 28, 2016 File: 13.296

BuildWorks Construction Inc.
Dirk Kerkhoff
dirk@buildworks.com
Dear Sir,
Re:  South Island Resource Management — Megadome
460 Stebbings Road, Shawnigan lake

Please accept this letter as confirmation that the installation of the MegaDome cover at the above location is complete
and the installation generally conforms with the structural requirements specified on the signed and sealed structural
drawings provided by Quantum Engineering Ltd. This confirmation is based on a site visit conducted by the
undersigned on February 25, 2016 and digital pictures subsequently received from BuildWorks Construction Inc.

The storage space in the MegaDome is being used for the intended purpose of material storage as can be seen in the
pictures below.

Figure 1: Exterior view of the MegaDome
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Buildworks Construction Inc. February 29, 2016
South Island Resource Management - Megadome — 460 Stebbings Road, Shawnigan Lake 13.296

Figure 2: Second exterior view of the MegaDome

Figure 3: Interior view of the MegaDome
If you have any questions, please do not hesitate to contact the undersigned.
Sincerely,

Quantum Engineering Ltd.

QUANTUM ENGINEERING LTD.
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Contact Pond

Plan
- OActive Farth Engineering Summary Water
Management System

—~ o Settlement Control Pond As-Built Drawing
o Stantec Review of Settlement Control Pond

o Cell 1 Leak Detection and Leachate Collection,
Piping, Tanks
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lActive Earth

Engineering Ltd

December 6, 2013

BC Ministry of Environment

2080A Labieux Road

Nanaimo, BC

VaT 6J9

ATTENTION: Luc Lachance, P. Eng - Senior Environmental Protection Officer

- Authorization to: Bischarge Waste Permit PR-105809
640 Stebbings Road, Shawnigan Lake, BC

Introduction

The Water Management Plan for the Site is described within the Technical Assessment Report
(TAR) prepared by Active Earth Engineering Ltd. (Active Earth) in August 2012, and further
detailed in the Environmental Procedures Manual (EPM) dated October 2013. Components of
the system that have been completed and are described in this as-built report include:

1. Water diversion ditches;

2. Stormwater/sedimentation pond and associated outfall;

3. “Contact water” collection systems for the Soil Management Area; and,
4. The water treatment plant.

Upon compietion of the works in progress, this as-built summary will be amended to include the
leachate collection and leak detection systems, as well as the seepage blanket construction
details associated with the soil containment cells within the Permanent Encapsulation Area
(PEA). The works constructed to date, and defailed in this report, represent those works
required for the initiation of soil acceptance to the Site.

Water Diversion Ditches

Surface water diversion works have been constructed along the upslope perimeter of the PEA
for Cell 1 as shown on Figure 1. The works include two collection ditches that intercept all
surface flows originating upsiope of the PEA for Cell 1, and divert the flows fo the west. The

Langley Mailing Address: “Telephone: 250-686-8850

Vancouver 1054343 Tyndall Ave Facsimile: 778-430-5475

Victoria Vicloria, BC VBN 3R9 Website: www.aciveearth.ca
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As-Built Summary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

ditch is a minimum of 1.0m wide at the base with side slopes of 2:1 (H:V) and a minimum depth

e ’,-.r';- 2 Te ey T

The above photo shows a portion of the interception ditch upslope of the PEA Cell 1, including
the confluence of the second diversion ditch as illustrated on Figure 1.

Surface flows originating from precipitation within the active quarry are collected in a
topographic low area and then channelled to the Sedimentation Pond as shown on Figure 1.

The Soil Management Area (SMA) is constructed at the upper reaches of the Site in terms of
elevation, upon the crest of the bedrock. The SMA was further built up by the placement of soil
for construction of the underlying leak detection system and to create the base for the
necessary grades to control surface water flows from precipitation incident to the SMA. Since
the SMA is located at the height of land (and further elevated by fill placement), there are no
surface water diversion works required. This was a consideration in determining the optimal
location for the SMA on the Site.

Similarly, the water Containment Reservoir constructed adjacent to the SMA is also located at
the height of land and does not require any surface water diversion.
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As-Built Summary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

The remainder of the Site will maintain the status quo for surface water management, and the
surface water diversion works will be augmented as the pemitted Site activities associated with
reclamation activities progresses.

Soll Management Area and Containment Reservoir

As described above, the SMA does require any diversion works. All waters that are derived
from precipitation incident to the SMA are managed as “contact water”, meaning the water has
the potential to contact contaminated soils. The construction details for the SMA and are
described in the October 29, 2013 As-Built Summary report.

With respect to water management, all water from the SMA paved surface is directed into a
single catch-basin/manhole that gravity feeds to the adjacent Containment Reservoir. The
Containment Reservoir is 25m by 25m for a surface area of 625m>. The pond is lined with a 30
mil LLDPE synthetic liner and is 4m deep with side slopes of 2:1 (H:V), which gives it a capacity
of approximately 1,100m®. This reservoir serves primarily as a storage pond for peak flows and
will become redundant once a roof structure is constructed over the SMA. Water from the
Containment Reservoir reports to the Water Treatment Plant (WTP).

et P

The above photo shows the Containment Reservoir prior to the liner being installed.
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As-Built Summary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

Water Treatment Plant

The WTP is located on the west Site boundary adjacent to the Sedimentation Pond. Water from
the WTP is discharged to the Sedimentation Pond following treatment and confirmation of
acceptable water quality.

The WTP has been designed, supplied and assembled on Site by Stormtec Innovative Water
Management Solutions (Stormtec). The WTP includes 4 holding tanks, a sand filter, carbon
filters and associated controls. Details of the WTP are schematically illustrated on the attached
Stormtec Drawing No. 13-4184.1.

The above photo shows the WTP with the Sedimentation Pond being constructed in the
background.
Sedimentation Pond and Outfall

The Sedimentation Pond is located on the westem Site boundary immediately adjacent to the
ephemeral stream (Figure 1), and the outfall from the pond discharges to this stream.

The Sedimentation Pond is 25m wide and 50m long with baffles to maximize the water
residence time and associated settling out of suspended particles. The internal baffles and flow
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As-Built Summary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

pathway are presented on Figure 2. Diverted surface waters report directly to the pond, and
post-treatment “contact water” also reports to the Sedimentation Pond from the WTP.

The above photo shows the Sedimentation Pond being constructed with the clay liner and
berms in progress. The outfall is located to the right of the monitoring well (MW-3).
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As—BdItSumnary—Waiarl!anmameMSysian December 6, 2013

The above photo shows the completed Sedimentation Pond with 7 chambers as detailed on
Figure 2.

The outfall from the Sedimentation Pond is also detailed on Figure 2, and includes a low-level

piped discharge and a high-level spillway designed for peak flow events. The discharge
location to the ephemeral stream is protected from erosion with rip rap.
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As-Built Summary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

T R e

The above photo shows the low-level piped outfall and the spillway for the Sedimentation Pond.
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As-Built Summary — Water Management System
640 Stebbings Road, Shawnigan Lake

December 6, 2013

Pending Works

As mentioned above, the PEA is currently under construction and the as-built information will be
presented under separate cover. It is not necessary for the PEA to be complete prior to the
initial acceptance of soil to the Site, as the soil will be temporarily managed at the SMA until the
PEA is complete. The leak detection and leachate collection systems in the PEA will be piped

to the WTP in the same manner as the contact water from the SMA.

Closure

Please contact the undersigned if further information and/or clarification is required.

Yours truly,
ACTIVE EARTH ENGINEERING LTD.

74/
Matt Pye, P.Eng.
Principal, Senior Hydrogeologist

Attachments

Figure 1 — Water Management System

Figure 2 - Sedimentation Pond

Stormtec Drawing 13-4184.1 — Water Treatment Plant

.
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460 Stebbings Road

-

I Shawnigan Lake, BC VOR 2W3
250.743,0811

: SOUTH 13LAND [nfo@S[RM‘ca

: WWW.sirm,ca

December 23, 2015

: Cobble Hill Holdings Ltd. (BC0754588)

; ¢/o Herald Street Law

T _101__,. 536 Hemld_street.v s e e e e A AR ALt S om0 me K S e, e e S g A e b e
Victoria BC VBW 156

VIA EMAIL (marty.sla@show.ca; Al.Downle@gov.be.ca; cassondra.caunce@gov.be.ca)

ATTENTION:  Marty Block, Director

REFERENCE: Stantec Assessment of Review of Settling Pond
b e e

Attached please find the Stantec Engineering Ltd. (Stantec) report “460 Stebbings Road — High Level Re-
view of West Side Settling Pond Slzing" dated December 23, 2015 (Stantec Project File 111720018). This
covering letter and the accompanying report are being copled to A) Downie, Regional Director for the BC
(;w~.__ Ministry of Environment {MOE) and his alternate on this file, Cassandra Caunce, Director, Compliance
Sectlon.

The report reviews the design of the Settling Pond for active site non-contact storm water at the 460
Stebbings Road site governed by BC Ministry of the Envirohment {MOE) Permit PR-105809, Section 1.5
(“Ancillary Discharge - Settling Pond”),

Due to an accelerated schedule for assessment, Stantec did not obtain or review design calculations by
Active Earth Engineering Ltd. (AEEL). Instead, Stantec conducted a completely independent assessment
based on the certified as-built drawings for the pond in relation to current Department of Flsheries and
Oceans (DFO) “Land Development Guidelines” (LDG) along with the current MOE “Guidelines for as-
sessing the Design, Size and Operation of Sedimentation Ponds Used in Mining”.

Stantec’s assessment confirms that retention time and spillway construction complies with guidance.
Stantec states that the pond is believed to be adequately slzed for the current requirements, with the
caveat that ongolng reviews of the on-site storm water management should be conducted as the mining
operations continue and the site conditions subsequently changs.

Because of relatively high pond infiltration rates, a detected Instance of excessive Total Suspended Sol-
Ids concentration in pond effluent (25.7 mg/L vs. a standard of 25 mg/L), and good engineering practice,
Stantec also made the following recommendations, which SIRM will proceed with, should CHH concur:

* The site will be modeled uslng storm water modeling software early next year to review water
management practices on-site with the intentlon of preparing a more holistic storm water man-
: agement plan, which will include, for example, the use of silt fences and other structures to re-
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_ els of TSS and the particle size distribution, -~

SIRM Response to untitled Ministry of Environment Letter dated December 3,2015

duce the sediment load to the Settling Pond, as well as the aggressive re-vegetation of disturbed
areas,

The Settling Pond will be re-surveyed.

Flow from the newly constructed west ditch will be redirected within the Settling Pond to in-
crease its available retention {settling) time for this specific input.

Berms within the Settling Pond will be built up to above the elevation of a 1 in 10 year storm
event,

The permeability of the pond floor will be confirmed via a percolation test (when weather condl-

tions aflow).

The construction of Settling Pond walls will be reviewed to confirm that they do not/will not al-
low excessive exfiltration.

A water sampling program will be implemented for incoming water into the pond to assess lev-

Based on revised exfiltration estimates, exflitration paths and rates will-be assessed to ensure -
enviroanmental protection,

We are working with Stantec to develop a reasonable and practical schedule for these recommendations,
especially with respect to winter weather. We will update you as soon as practicable.

Please contact the undersigned If further information and/or clarification Is required.

Yours truly,
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Altention: Todd Mliulk. Director

@ Stantec

December 23, 2015
File: 111720018

South lstand Resource Mandagement Lid.
440 Stebbings Road

Shawnigan Lake, BC

VOR 2W3

Dear Mr. Mizuik,

--Reference:- 460 Stebbings-Road ~ High Level. 'gév']'ew,éf,wégff'S[aé;'se'mlﬁéL'pﬁﬁafﬁi;iﬁ_’g'_f_. i e

1. BACKGROUND
This letter report provides a review of the westem Setifing Pond {hereby referred to simply as
“setiling pond") Performance o meet Ministry of Environment {MOE) Permit requirements. This s
the second letier report submitted fo South lsland Resource Management {SIRM], following the
submission of the report enfified “460 Stebbings Road ~ Review of West Pit Floor Cut Off Ditch?,
daled December 18t 2015.

This assessment has been camed out fo a very fight fimeline, dnd as such Stantec were unable o
‘obtain the previous design calculations performed by Active Earth relating to the pond sidng. For
the purposes of this high level review, the curent Department of Fisheries and Oceans {DFO) ’
“Land Development Guldefines" {LDG) along with the current MOE "Guidelines for assessing the
Design, Size and Operation of Sedimentation Ponds Used in Mining" were used as reference
documents. The site will be modeled using Storm Water modeling software early next year to
review all water managementi practices on-site with the Intention of preparing @ more holistic
storm water management plan.

2. PERMIT REQUIREMENTS FOR WATER QUALITY

The site is located at 460 Stebbings Road in fhé Cowichan Valley Reglonat District, Runoff from the
site drains fo Shawnigan Creek which subsequently drains into Shawnlgan Lake, located
approximately 5km from the sife.

" Design with commumily tn ming
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Ch rmmns

G

December 23, 2015
Todd Mizulk, Director
Page 2 0f 13

Reference: 440 Siebbings Road ~ High Level Review of West Side Selfling Pond Stzing

~ The requirements for discharge of waler are covered In seciion 1.51In Permit PR-105809, issed by
the Ministry of Environment on August 21, 2013. These requirements are listed below, and are iaken
from Permit PR-105809, Section 1.5 "Anciliary Discharge - Setiling Pond",

1. The rafe of settiing pond discharge is 42,500 m3/day for up to 1in 10 year retumn period
flood event of 24 hour duration.

2. The authorized discharge period Is confinuous.
3. The characteristics of the settling pond discharge effluent (SW-1) must be equivalent 1o or .
better than the most siringent-of those Bdfish Columbia-Approved Water-Quality Guidelines
[BCAWQG) and A Compendium of Working Water Quality Guidslines for Brifish Columbia
(BCWWQG) for Freshwater Aquatic Life uses and Total Suspended Solids {T5$) must not
exceed 25 mg/L forup fo 1 In 10 year retum period flood event of 24 hour duration,

For flood events greater than 1 in 10 year refum peifod flood event of 24 hour duration, the
characterisiics of the seitiing pond discharge must not exceed background
concenirations [SW-4}.

The source of the discharge must be limited fo non-contact sife stormwater runoff and
ireated effluent released from the WTS described In Subsection 1.4.

The Director may specify different standards and other substances In wiliing for the
protection of human heaith or the environment.

4. The authorized works are surface runoff collection and diversion diiches, leachate, surface
runoff and leak detection conirol reservolrs, one surface setiling pond, fliow measurement
device, monlioring and sampling equipment, emergency overflow and related
appurienances.

5. The authorized works must be complete and in operation while discharging:

6. Setlled solids which have accumulated in the settling pond must be removed as required
to maintain @ minimum water depth below the pond decant of 0.5m. The removed solids
must be disposed of in a manner approved by the direcior.

7. The location of the facilities from which the discharge originaies and the point of discharge
Is Lot 23, Plan VIP78459, Blocks 156, 201, and 323, Malahat Land District,

A discussion of site operafions and different classifications of site water/runoft were discussed in
the December 18 2015 West Ditch review memo, and will not be revisited at this fime.

Design with communtty In mind
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December 23, 2015
Todd Mizuik, Direcior
Page 3 of 13

Reference: 440 Stebblngs Roud ~ High Level Review of West Side Seltfing Pond Slzing

3. SETILING POND SIZING

3.1: BACKGROUND INFORMATION

The foliowing section outlines the raflondle, design criteria and calculations used to assess the size
of the Settiing Pond, To complefe ihis inifial review of the Settling Pond's capacily, Stantec used
the Rational Method to defermine the contribuling stormwater runoff Into the pond for the
e SUSTOINE 24 hOur slorm events, looking at the pond's ability to freat and discharge uptothe ~ 77~
1:10yr event and the capacity to direct the 1:200yr event Into the ephemeral siream atthe pond's

Figure 1 shows the catchment area for the setfiement pond. The area encompasses the entirefy of
the mine boundary for the purposes of the high leve! review and calculations, but only the area
shaded in blue currently drains fowards the settiing pond.

Surface runoff, as well as shallow sub-surface runoff flowing close to the surface may be deposited
in the setfling pond; however, water that Inflitrates into the ground may also Infilirate o a depih
whereby it will flow sub-surface offsite, bypassing the pond. The amount of water that will infiitrate,
and the subsequent sub-surface dralnage path of that water, is dependent on the sub-surface
ground conditions, Although detalled discussions and Investigations on deeper groundwater
movement have previously faken place during the permiifing process with MOE, there is limited
information on the shallow subsurface condiitions as a result of the mining process (constitution of
ihe blast rock) and the seepage blanket, and so Stantec are unable to provide comment on sub-
sutface drainage at this time. It 1s proposed fo conduct a detailed geotechnical and
hydrogeological assessment of the site in 2016 in order to better define the nature of the shallow
sub-surface drainags on-site.

In the absence of such Infllfration data, certain assumptions were made in order to assess the skze
of the seifling pond. To ensure the settiing pond is adequately sized, a conservative runofi
coefficlent of 1.05 for 10 year storm event, and 1.1 for the 200 year storm event, was used. This was
taken from the “BC Minisiry of Transportation (MoT) Supplement to the TAC Geometric Design

; Guide", which Is used 1o size difches and culverts for highways. This runoff coefficient accounts for
' largely impermeable steep ground and also factors in snowmelt.

Following a detailed gectechnical investigation, and during the development of d more detalled
Storm Water Management Plan (SWMP) In 2016, the calculations for runoff into the setiing pond
and pond sizing should be reviewed.

Design with communily In ming
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December 23,2016
Todd Mizulk, Drector
Page 5§ of 13

Reference; 440 Stebbings Roud = High Level Review of West Side Seltiing Pond Slzng

3.2 GENERAL OPERATION OF SETTLING PONDS e o o i

Setiling ponds promote freatment of turbld water by 2 primary methods;
1. Slowing the velocity of the water by providing a long fiow path through the pond with a
fial grade, allowing solld pariicles suspended In the water to settie out 1o the botiom of the
pond.,

2. Filtering the water through various gradations of gravel berms, so solids suspended in the

- waler get-caughtin he berms allowing cleaner water Hvough fhe Infersifial spaces. .

betweenhe gravel,

A "design storm" which the settling ponds must provide treatment to, Is yplcally mandated by the
goveming authority, in this,case being the Ministry of Environment and Permit PR-10580%: the
design siorm in this case is the 10 year - 24 hour event. The flow leaving the pond should be
controlled, whether by a weir or an orifice contral, fo not exceed the design storm peak flow. In
events that are greater than the design storm flow/volume, the water flows over an overflow and
discharges offsite,

3. 3: DESIGN CRITERIA

The following Is a list of design criteria and assumpiions used during the sizing of the settiement
pond:

« The calculations assume fhat there is no infiliration from the bottom or sides of the pond,

* The design storm which the pond is Infended fo freat fo is the 10 year reium period, 24 hour
storm event. Over the 10 year - 24 hour event, water will overfiow info the fwo 300mm
diameter pipes and discharge offsite. The bems around the pond, and the emergency
spiiway, are intended fo provide siorage and atenuation for the 200 year flood, in order
to allow a controlled discharge of the 200 year event from the pond.

* The runoff coefficient used for the entire confributing area s 1.05 for the 10 year event and
1.1 for the 200 year refum storm event, as per "BC MoT Supplement to TAC Geometric
Design Guide™, Table 1020.A. The runoff coefficient assumes a moderate slope of 10-20%
with snow melt,

» The fime of concenfration used is 24 hours, in order fo represent the 24 hour storm event for
the catchment. The corresponding rainfall intensity values i for the 10 and 200 yedar retum
petiods are 3.3 mm/hr and 50 mm/hr respectively.

« The coniribuiing catchment area s 10,51 ha and was estimated based oh the worst case
scenario, assuming all areas within mine boundary are disturbed and flow is directed

Design wiih community In mind
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December 23, 2015
Todd Mizulk, Director
Page 6 of 13

Reference: 440 Stebbings Road - High Level Review of West Side Seltling Pond Slzing

fowards the setting pond; There are-other areas on the east side of the-site-which-drain o~~~ -
smaller settling ponds prior to discharging fo Shawnigan Creek: these ponds were not
reviewed as part of this report,

* The IDF curve from North Cowichan was used, as ihe weather stafion experiences similar
average precipitafion to Shawnigan Lake {referenced from the Weather Neiwork), North
Cowichan generates approXimately 10% more preclpliation per year than Shawnigan
Lake,

828 DESIGN CALCULATIONS oo T

* 3.2.1: Flow Calculation

Using the assumptions listed above the Rational Method was utilized to determine the volume and
flow rates of runoff confribufing fo the Setiling Pond.

alio thod:

Slormwater runoff (Q) Is calculated by a rwnoff coefficlent (C, representing a % of water that fiows
overland during a storm event}, rainfall intensity [i) and the confibuting area (A}. Below is the flow
caleulatlon for the 1:10 year 24 hour storm event:

_ca
360

105=3 hr 10,51 .
g="" 2 mr;ﬁ/o : e 0.101 m?/s

3.2.2: Orifice Sizing

The as-buiit drawings of the seftling pond provided fo Stantec do not show the orifice size at the
discharge pipe; therefore Stantec cannot assess the suilability of the orifice siding curenily
Instalied on-site. The calculafions below detall the recommended orifice size required fo convey
the 10 year - 24 hour siorm flow calculated In Section 3.2.1.

Cua = orifice coefficient = 0.6

» Ao=orifice opening areq
+ Qo= 10 yrreturn flow =0.101 m?/s
+ g= gravilafional acceleration = 9.81 m/s*
» ho= 10 year overflow helght above orifice invert = 1.23
Qorifice.= Qy = Ca= A, *\f22 g*h,
Daslgn with communily In mind
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December 23, 2015
Todd Mizuik, Director
Page 7 of 13

Reference: 440 Skebbings Road ~High Level Review of West Side Seitling Pond Slzing

Aa = s
0.6«v2+92.81+123

A, = 77,%

% = 0104m

= 0.0343m*

The diameter of the opening Is fwice the radius, therefore the required orifice opening dlameter

__should be 200mm. This opening wlll maintain controlled flow through the orffice up tothe -

predicted 10 year 24hr flow condifions.

3.2.3: Settling Fond Retention Time

The DFO “Land Development Guidelines” deidall the required hydraulic retention time to be a

“minimum of 40 minutes.” The retention fime Is the fime water would take to ravel from the
-, enfrance point of runoff into the pond fo the discharge point during the peak flow of & design

stom, The longer the retenilon fime, the more opportunity there s for settlement of suspended

( solids from the water,

The following Is a review of the as-bullt drawings in regard to defermining the retention fime fora
10 year storm event, The LDG design parameters design the reatment area based on a 1:5 year
storm, and while this Is an acceptable guideline the MOE Permit requires the on-site run-off be

freated to the 10 year retum period, so the flow rate used in these calculaiions Is the 10 year flow

rate:
Qi0=0.101m3/s

A= typical cross section area of the flow path was averaged between the areas between

the three berms = 2.1 m2
* L=flow pathlength from inlet to oullet orlfice = 132m
e V=average flow veloclly
¢ i=reteniion fime

Qu _ 0401
VﬂT— Ti—' {}.MBlm/s

L 132 ;
= V00881 = 2,744.3sec = 45.7min

Design wilh communidy In ming
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Reference: 440 Stebbings Road - High Level Review of West Side Setlling Pond Skzing

324 e 324

322 : 322

320 ' | 320
818 -

\ 13 = S

3 [ B T OO ST ___.._g. L] - 31*' T ER————— R V1

312 WTEFERLERI X 312

/A SECTION

- SCALE: 12580

FIGURE 2: SETILING POND CROSS SECTION FROM AS-BUILTS

The refention fime does appear to meet the LDG required 40 minuie minimum based on the 10
year, 24 hour flow estimate.

3.2.3: Spiliway review

The spliiway Is required to handle and direct a 1 in 200 yaar 24 hour sterm event info the
ephemeral creek without topping over in any other areas, The splilway, as shown below, is
capable of discharging a 200 year storm event {as predicted with the Rafional Method) with low
velocities over the embankment into the ephemeral creek. The as-built drawings detall that the
spillway is ined with geotexiile material and topped with Class 25 rip rap; this class of fip rap is
deemed suitable for this application,

Design with community In mind
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Todd Mizuik, Direclor
Poge ? of 13

Reference: 44D Siebbings Road - High Level Review of West Side Settiing Pond Slzing

APPROXMATE 200YR WATER LEVEL
ELEVATION: 318.522m (0.322m HIGH)

TOP CF BANK /BERM
ELEVATION; £318.5m

e
s

THICK ‘CLASS 25 RIPRAP
GEQTEXTILE

2-3008 PVC SDR38 CULVERTS: g d

{OME NORMALLY CLOSED)

FIGURE 3: SPILLWAY SECTION FROM AS-BUILTS
200 yeor flow Qe = 24 = 22801081 _ 1 464 3 /o

From o review of the os—bullf drawings, the spillway is believed to be adequate in its cument
coniiguraiion fo accommodate the 200 year event.

Backup calculations are appended at the end of this letter.

Dosign with community In ming.
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Todd Mizuik, Director
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Reference: 460 Stebbings Road - High Level Revlew of West Side Seiiilng Pond Sldng

4,1: SETTUNG POND DIMENSIONS AND CONSTRUCTION

No current survey is available for the exisfing setliing pond, so all measurements regarding pond
surface areq, retenilon fime efc. are based on the as-bulit drawings provided fo Stantec.
However, ceriain amblguities between what has been observed on-site, and what is shown on the
as-buillt drawlings, require aspects of the pond construction o be confirmed by SIRM fo validate
calculations and recommendations made In this report. It is highly recommended that SIRM carry

. out, and provide 1o Stanfec, a survey of the pond so the assumpfions and calculations conmigined ..

in this repori can be confimed.
Based on our Iniilal assessment of the Settling Pond desian, we recommend the following:

= From the site visit, it was noted that the west ditch run off enters the pond ot the south
west comer. The seitiing pond is designed with the intention that ofl runcff enter the pond
at the south east corner, where the water treatment system currently outlets to, In order to
get the maximum retentlon fime through ihe pond. By entering at the south west comer,
the runoff In the west ditch is essenfially “short-circuliing” the pond, and further reducing
the relention fime for runoff from the west ditch. This negaiively Impacts the freatment of
water from the west ditch. The flow from the west ditch should be redirected so that the
maximum refention fime is achieved, This could be done by constructing an impenmeable
berm {either clay cored, or with animpermeable liner/geotexiile af the centre of a gravel
berm} at the south end of the pond to infercept the west ditch flow and redirsct to the
south east corner,

» The clay and gravel berms within the pond should exiend fo the height of the 10 year
overfiow to ensure that all water within the design storm is receiving freatment. Cumently,
the as-bullt drawings show that the berm heighis are below the 10 year overflow
elevaiion, hence runoff could potenilally “shori-circult” the pond berms and not receive
adequate treatment during a 10 year event.

* The as-built drawings indicate the pond bottom and sides are lined with clay, which
suggests the pond was designed to be primarily impermeable, as clay has a permeahbiiity
of around 1x10® m/s, From visual observations of the pond following rain evenis, the water
appears to Infilirate from the pond much quicker than this, The permeability of the actual
material at the pond bottem should be confirmed by SIRM via o percolation 1est,

» Confinm that a clay core Is présent in all side berms of the pond so that excessive,
uncontralled exfiliration does not take place,

Dosign with community In ming
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Todd Mizulk, Director
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Reference: 440 Stebbings Road ~ High Level Review of West Side Seifling Pond Sizing

'« The vast majority of the setilement from sile waler is currently being done’in the setiling
pond. By employing silt fences/hay bales intermittently within site swales, intermitient
treatment of ihe slte runoff can be cared out before the pond Is reached, Improving
Incoming water quality and reducing the load on the settling pond.

« Hydro seed and/or revegetate all disturbed areas on-site wherever possible,

Regular maintenance as outlined in the as-bullt drawings and within 1he SIRM Environmental

- Management Plan should be striclly adhered to, in parficular withrespect to the removalof -~

sediment from fhe pond.
4.2 FUTURE WORK TO REFINE POND DESIGN
4.2.1 Influent Water Sampiing

The above recommendations and report are based on generally accepted guidelines detalled in
the “Land Development Guidelines” document, generated by the Department of Asherles and
Oceans. However, these are not site specific and are used In the absence of slte-specific data. It
is highly recommended that a water sampling program be employed for all Incoming water into
the pond, to assess the levels of 185 and the parficie size distibution within the unireated site
water. With this data, the pond design can be more accurafely tallored to the site specific
condifions, which may result in improvements o the pond design. Only with this influent sampling
data can a more site specific design for the setiiing pond be completed.

In stiuations with very fine parficles, setting via gravity alone may not be sufficieni to meet the
qudiity requirements at the discharge point. if this is the case, the use of flocculants will promote
the settling out of smaller particles. The potential requirement for flocculants on-site can be
assessed following a sampling program of both unireated Influent fiow and freated discharge.

4.2.2 Percolation Test

The calculations in this report assume an impemmeable clay barier lining the pond bottom and

sides. While SIRM have confimed verbally that a clay barier was installed, the visual observations

of the rate of water draining from the pond following a rain event suggest that the permeability of ;
the liner is not representafive of a fypical clay material. i

itis suggested that a percolatlon test be canied out In the presence of a registered geotechnical !
engineer o assess the actual permeabllity of the pond liner. Following this underiaking, the
assessment of the pond will need to be reviewed.

Design Wit commurity i mind
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Reference: 440 Stebbings Roud - High Level Review of West Side Setiiing Pond Sking

42,3 GEOISCHNICOIHy O SGEOIOTIEa  REVIBW — = e e e

‘ Following on from the previous point, the flow path of water that exfitirates out of the pond should
be confimed, In order to confirm that no damage is being done to the environment ouiside of
the site. This will Involve a geatechnical/hydrogeologlcal review be completed in early 2014.

4.2.4 Sub-Surface Water Sampling

Itis suggested that monitoring wells be constructed on the western property line in @ number of
- locafions and at varying depths, so that waler sampling of the shallow sub-surface watercanbe - -~ -~
- R 15 (6 s he qually. ke ilibe)l il de e vl il bt S B - IO

4.2.5 Detalled Storm Water Management Flan

A more detailed storm water management review, underiaken using digltal modeling and morg
sophisticated methods than the rafional method, would provide a betier representation of the

_ storm water flow on-sife, and would allow for optimizing the design of the seifing pond. This review
(’M Is proposed to be undertaken in 2014,

The pond s believed to be adequately sized for the cument requirements. Ongoing reviews of the
on-lie stomm water management should be conducted as the mining operations continue and
ihe site condifions subsequently change,

Design with communtiy in mind
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Reference: 440 Stebbings Road ~ High Level Review of West Side Sefiiing Pond Sizing

5.1: LMITATION

Given the urgeni naiure of this review, required in order to quickly assess the Seftling Pond's
capabiliity fo meet MOE requirements, Stantec have utilized calculation methods which fypically
produce conservative (higher than likely) estimates for flow. The rational method is a simplified
method for calculating storm water flows, but is generally accepled by most municipalities and
agencies as a calculation for smaller catchment areas, A more detailed review using Storm Water

-..modeling soltware would provide a more redlistic representation of water flow on-site, anditls — ...

proposed to conduct this investigation in 2014. o _ o S
Siantec can not provide comment at this fime on the extent of storm water Infiliration fo ground
anywhere on the site, nor on the shallow sub-surface drainage path or water quality within the
broken blast rock and seepage blanket.

5.2; NEXT STEPS
It is recommended that a percolation test and a geotechnical/hydrogeoclogical investigafion be

caried out in early 2016 1o assess the flow and qudiity of the water exfilirafing from the pond,
Regards,

Stantec Consulting Lid,

Alan Ghanam, P.Eng
Managing Principal

Phone: {250) 389-2347

Fax: [250) 382-0514
‘Al.ghanom@stantec.com
Attachment: AHachment
c.

$s VAN 117\0civa\ 11720018\ seporfwes! it ioor culolf ciehi\20151218 Jol_og_ wasl_dilch.docx
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