Cobble Hill Holdings ltd.
Cobble Hill Holdings ltd

101-536 Herald St, Victoria BC VBW156
5.22

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,

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

WA SH L8

Date: April 18, 2017

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

VBW 156

ATTN: WMiarty Block and Mike Kefly
Via Hand Delivery

RE: Spill Prevention Order MO1701
Dear Mr. Block and Mr. Kelly,

The enclosed binder presents information compiled from various sources specific to PART A: Final
Clesure bullet number 3 in the amended Spill Prevention Order: MO1701 issued March 15, 2017 for the
460 Stebbings Road Lot 23 Cobhle 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 stoff to be addressed and responded as part of Finol! Closure Plon pursuant to the amended
Spill Prevention Order (SPQ) issued by the Minister Polaok on March 15, 2017. CHH formally requested a
one-day extension via email to lennifer Miceuire@igov bi.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 oddressed and
responded os part of Final Closure Plan pursuant to the amended Spill Prevention Order (SPO) issued by
the Minister Polak on March 15, 2017.

1) Complete up-to-date “As-Built” pians and specifications of the existing Facility.
e Submitted in enclosed hinder.
a} Previous information referred to a seepage blanket above the bedrock fe.g. Active Earth
Engineering Ltd. Seepage Blonket Detnils, 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 buift drawings for the PEA do not clearly indicate
if a seepoge 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).

s 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 photas (binder page 22}, was further carried out using a
second third-party QP to confirm bedrack quality for the westward construction of Cell
1.

o Please note that while these documents use the term “expansion” for Celis 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 occurate 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 Celfls 1A, 18 and IC, certified by
a QF, including alf details {e.g. leak detection works, alf layers, anchor trenches, etc.)”).

e 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 soit
depasit.

@ 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 muktiple
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 siope 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 Encapsulfotion 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
feast 1.5 m from the existing south end of the LLDPE {iner, and sloped up to the narth ot 1.5:1.”
¢ The updated report SIRM Facility, 460 Stebbings Rd., Shawnigan Lake, MEM Permit Q-8-
094 & MOE PR-105809, Updated As-Buiit 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 Photas 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 Celi construction (hinder 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 thon the as-built size in the Active Earth documents.” (page iv).

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

@ 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 Soi
Management Area is covered and does not currently praduce 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 3, 2017, and SHA letter dated Januory 30, 2017 {pages 3 & 5),
indicates that the geomembrune cover instaflation is not fully complete and thot additional
detailed welding of potches, 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 siopes, are required.

@  Sperling Hansen Associates are actively working on the Final Closure Plan with Cobble
Hili Holdings, in conjunction with the Facility Operator who have been warking 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 compieted under the Final Closure Plan.

f}  The SHA January 30, 2017 letter {page 4) also indicates “SIRM constructed on additional contact
water fined 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,

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

Thank you, L

Todd Mizuik
Director

Enclosure
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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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Active Earth

Enginecering Ltd

July 30, 2015

BC Ministry of Energy and Mines
1810 Blanshard Street
Vicforia, BC VBW 9N3

and

BC Ministry of Environment
2080A Labieux Road
Nanaimo, BC V&T 6.9

ATTENTION; Al Hofiman, P.Eng, — Chief Inspector
AJ Downia - Direclor, Authorizalions - South

REFERENCE: As-Buiit 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-105808, Active Earth Engineering Ltd. {Activa Earth) has
prepared this As-Built report for Encapsulation Celf 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 perain to the
base construction of Encapsulation Cefl 1. The alteched Figures 1 and 2 present the as-built
details 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 submitied to MOE, dated October 10, 2013.

»  Minimum of im compacted clay placed above the bedrack. 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 S0% standard proclor 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 Jeak detection layer and prolects the liner from potentiat

Langley Mailing Address: Telephone: 250-685-8850

Vaneauver 105-4343 Tyndzll Ave Facsimile: 778-430-5475

vicloria Vicloria. BC VBN 3RS Websife: waww aciveearih.ca
4
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Cell 1 As-Built Repont July 30, 215
640 Stebbings Road, Shawnigan Lake

puncture/damage. The sand layer is hydraulically connected to a8 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 waler to a 2500 gailon holding tank at the northwest comer
of the cell (holding tank specs atiached);

e A single panel (no field weids) of 40 mil LLDPE synthetic liner was placed over the sand
layer. The liner dimensions are 35.6m x 85m. The liner was placed up the berms on the
south and east sides of Cell 1. The liner was underlain by a geotextite on the berm slopes
to pravide protection. The required protection on the base is provided by the underlying
sand leak detection blankel. The finer is sloped downward to the north at approximately
2%, towards the tog of the cell. Liner specs and manufacturer QA/QC details are altached.

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

¢ 5Soil to be encapsulated in Cell 1, wilt 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
stopes as filling progresses.

The following documents are attached to this report:
s Photographs of key construction details;
= Active Earth Figures 1 and 2 showing the as-built information for Encapsulation Cell 1;
= Woestern Tank & Lining Lid. specifications and QAJQC for 40 mil liner;
» Premier Plastics specifications for 2500 gailon holding tanks;

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

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

The base sonstruction of Encapsulation Cell 1 is in accordance with the requirements of both tha
MEM (Q-2-084} and MOE {PR-105808) permits,

Yours truly,
ACTIVE EARTH ENG!NEER?N_% LTD.

a Lf%//’“/,d;’_‘ .;D,:ﬁ

Matt Pye, P.Eng. )
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Aci’ive Earih

Enginmeering Ltd

August 28, 2015

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

and

BC Ministry of Environment
2080A Labieux Road
Nanaimo, BC V9T 6J%

ATTENTHON: Al Hoffman, P.Eng, - Chief Inspector
AJ Downie - Girector, Authorizations - South

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

Active Earth Engineering Lid. (Active Earth) has prepared this Addendum Lo our previously issued
As-Built report for Encapsutation Cell 1, dated July 28, 2015. This lstier 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-105802 {the “Permils™).

As this is an Addendum, information centained within the original repart will nat be reproduced
nor summarized herein. The information provided below is in addition 1o the information in the
July 29, 2015 As-Built report, and there are no corrections required lo the information in that
report,

The following bullets addrass the requested clarifications:

¢ 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
meels the standards required by the Mines Permit Q-8-094 and Minisiry of Environment
Permit PR-1058008,

o Appropriate Quality Assurance/Quality Control (QA/QC) was caried 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 Aricress: Telephone: 250-685-8850
Vancouver 105-4343 Tyndali Ave Facsimile: 778-430-5475
Victoria Victoria, BC VBN 3R9 Websile: www.acliveearth.ca
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Cell 1 As-Built Regort, Addendum 1 - Clarifications and QA/QC Summary August 28, 2015
540 Stebbings Road, Shawnigan Lake

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

included:

o Bedrock integrity assessment as described in the QOclober 10, 2013 repart:

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

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

o Visualinspection, hand measurement and survey to confirm appropriate thickress
angd slopa of the base liner;

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

o Direclion for liner installation procedures and visual inspection of deplayed linar for
any potential demage,

o Review of supplier. (Westermn Tank and Lining) factory QA/QC report that
documents liner integnity testing;

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

o Leak dstection and lgachate collection piping systerms were visually inspected

guring construction.

In summary, the base construction of Encapsulation Cell 1 is in accordance with the reguiremants
of both the MEM (Q-2-094) and MOE (PR-105809) permits.

Yours truly, »
ACTIVE EARTH ENGINEER!N,_G LTD.

- T e
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Rock Integrity Seepage Blanket
e 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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VActive Earth

Enginecering Ltd

December 10, 2013

BC Ministry of Environment

West Coast Region — Environmenta] Protection Division

2080A Lableux Road

Nanaimo, BC

VOT 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 to 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 dralnage 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 Defails

The final base of the reck 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 permeability’.

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 ssepage that may occur into
the pit bottom from groundwater flow through the underlying or adjacent tedrock. The seepage

' Bedrock Integrity and Risk Assassment, October 18, 2013

Langloy Maling Address: Telephone: 250-686-8660
Vancouver 105-4343 Tyndall Ave Facsimile; 778-430-6475
Viclora Victoria, BC VBN 3R Wabsite: www.activeearth.ca

10
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Seepage Blanket Detalls 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 shaliow groundwater fiow. 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 transmitiing 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 Tor 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 care 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 corner 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
entire 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
cancentrations and sufficient quaniities to be able to generate leachate;

2. The cap liner(s) {30 mil LLDPE) must fail fo aliow incident precipitation into the cells;

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

2 Summary of Core Drilling and Testing Resulis: MW13-4 and MW13-5, December 9, 2013
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Seepage Blanket Datails December 10, 2013
640 Stebbings Road, Shawnigan Lake

4. The leachate coltection 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
Treatrment Plant; and,

7. The clay till soil linar 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 Bianket during reclamation activities (i.e. worst-case sconario).

Furthermore, the flow of water within the Seepage Blanket is anticipated fo be very minor to
negiigible, 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 Cresk (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 cccurs.

It is our opinion therefore, that the risk associated with this fiow path (L.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 necassary 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 Parmanent
Encapsulation Area will also confirm the conditions are as expected and/or allow for design
changes to be implemented if necessary.

Closura

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

Yaours truly,
ACTIVE EARTH ENGINEERING LTD.

7,

Mait Pye, P.Eng.
Principal, Senior Hydrogeologist

Attachment
Figure 10 -- Soil Containment Area Typicat Cross Section (Revised)

12
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Engineering Ltd

October 10, 2013

BC Ministry of Environment

West Coast Region — Environmental Protection Division

2080A Labieux Road

Nanaima, BC

VST 6J9

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

Authorizatlon 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 censtruction of the
encapsulation cell. The primary information intended to be collected is the presencel/absence of
open fractures. The base of the rock quarry following blasting and rock extraction is sharply
undulating from the biasting activity. The rock surface is also covered with blast rock debris with
thicknesses up to approximatsly 2m. As such, it Is not possible to inspect the entire bedrock
surface for presencefabsence 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 cefl will be
relocated in the future and the underlying bedrock will ultimately be mined.

Langley Malling Address: Telephone: 250-686-9550
Vencouver 1054343 Tyndall Ave Facgimiie: 778-430-5475
Victoria Victoria, BC VBN 3RS Webshe: www.activesarh.ca

13
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Bedrack Integrity Inspection and Risk Assessment October 10, 2013
640 Stebbings Road, Shawnigan Lake

Bedrock Integrity inspeciion

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. Photegraphs are
also included as an attachment.

The rock encountered in all of the fest 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 drifling
and other exposed bedrock surfaces across the site. No discerible water-bearing fractures
were encouniered 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, same 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 fo 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 plezometric pressures beneath the pit are also shown to be above the ultimate pit bottomn
throughout the year, with upward hydraulic gradients. As such, any open fractures will fransmit
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
discernible fracfuring was identified.

Based an the test pit investigations, there are no additional risk management measures required
forcell 1,

14
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Bedrock integrity Inspection and Risk Assessment October 10, 2013
640 Stebbings Road, Shawnigan Lake

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

Yours truly,
ACTIVE EARTH ENGINEERING LTD.

;‘,,,.‘ LT < e
7 f;é}//‘{.

Matt Pye, P.Eng.
Principal, Senior Hydrogeologist

O et

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 4BI
rbrimmell@shaw.ca

South Isiand 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, Shawmigan 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
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

Suminary 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.

for Brimmell Engineering Ltd,

21
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The Encapsulation Celf 1 westward expansion is the
triangle indicated by the hiue 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

o As-Built Quality Assurance &
Quality Control
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PR-105809 and Q-B-094 July 201
Celi 1 As-Burt Repor AE F'roleetl;qi;‘ 323

Photo 2 ~ Base sand surface being prepared for liner deployment

@/fActive Earth

itnmgnrerimg Loo
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PR-105808 and 0-8-084
_Csll 1 As-Built Report

July 2015
AE Pmosact No 320

(y']A ctive Earth

Fhgrmurting Lrd

Phota 4 — Liner deployment
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PR-105809 and 0-8-094 July 2015
Ceil 1 As-Built Report AE Project No, 320

Phote 6 = Looking East at completed Cell * berm

@i’Agfive Earth

iavacing Lud
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PR-105809 anc 0-8-054 July 2015
Ce! ¢ As-Built Repon AE Project No 320

Photo B - Leak Detection and Leachate Collection Piping Systems

@' Active Eart.

fogeanesing Low
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WESTERN TANK

A —a
M .. | SUNINGLTD.

©7E TN AN EPECIALISTS 3 NG 1985

= E_:elabf'ab_lng 30 vears

Allterra Construction Ltd.
40mil LLDPE
Liner #1

e
."‘ ’
- . —
— e L =
- e 1
YANCOUVER: 412180 Vickers Way, Richmond, BC VBV 1HST: 604-241-9487 F: 604-241-9485

CALGARY:

105 Stockton PL, Okotoks, AB T1S 1A5 T: 403-938-4361 F: 403-938-4371

1-8DD-551-4355
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Liner Quality Controf Audit

Inspecior 822 Crew 822 Date 06/05/2015
Length Width Style
Waork Order # L15-042276 Size / Style| 279 121] RECTANGLE LINER |
PO# CP-95-M Customer Allterra Construction Liner # #1

Width Caleulator {enter for size ordered)

Calculated | Even Panel Total Width
ST : -1 ofEven -
Panels no. Pansls -
Pl Needa - :
o nehegy | Neeten Jlroundeduill ey ] it
279 121 267 6] 5.563218 B 131 -11! 5.5
1st panel length verification Finished
size/persons 280' 1/2" 5N Length 279.5 Actual Width 120125
Stepped Panel lengths N/A
Step inset N/a,

Secondary measuremeants jout welds)  NO CUTWELD, 1 EXTRUSION WELD AT W1 , 2 EXTRUSION WELDS AT WZ, 1 EXTRUSION WELD AT W3, WA AND WS
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

Speclal Instructions MARKED CENTER WITH X, DEPLOYMENT ARROW, MARKED #1
Materlal Solmax 40 mil LLDPE 140-7000/K7104 Color Qut BLACK
Rolling Folding
Standard Rol! Standard Fan
Standard Roll with Wehbing X Butterfly Fold ¥
Scroll Rolled center mark W/Webbing Fan Fold io center 2" web markers

Core Type Used: Metail X I Cardboard] I Otherl '

{Stendard = mil, size, unsall 3nd unfold arrow)

stendard information Written on [tem I X | Other: MARKED #1
refer to .G for standsrds
Packaging Wrap/ Color: Standard Linerl X l Other: 1.5X FELT, LLDPE, 5X 12 MiL 8 GRADE
refer to £1.C for stapdards
Standard Package Labeling l X I Other: {TL AND WTL LABELS
Notes
33
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Wedge/Extrusion Trial 1

WESTERN TANK
5 LINING LTD.
Custamer: Aliterea Construction PO # €p-93.0
12180 Vickers Way Production Date: 05/05/2015 Time: £:45PM
Richrond BC VEV-1H3
Difice §04,24) B4E7 Fax 604,341,9485 QA Test Persen: 522 W.fO. 115-042276
TolkFree 1.800,551.4355
Welding Tech: 5.22 Craw: 522
Welder Qualification For Liners: #1 Time Ending:
Length Width Style
Material Type: Solmax 40 il LLOPE 140-7000/k7104__ Liner Size: | 279| 121 |RECTANGLE LINER |
Welder Number; D4 Qutside Temp: 61
Welder Sat Temp: 240 Inside Temnp: 50
Welder Set Speed: 899 Timed FoM 18} Sheet Ternp: 81
Extrusion Rod: N/A Welder Set up with bar Y/N N
Peel Data
Inside  OQutside  Failure Seperation
{Lbs) {Lbs) Type (%) Comments
i 68 85 SE1 G PASS
2 65 o4 SE1 0 PASS
3 &7 &5 SE1 0 PASS
4 65 62 SE1 0 PASS
5 68 65 SEL 0 PASS
Shear Data
Shear Elongation
{Lbs) (%) Comments
i 73 20045 PASS/STE
2 71 200+% PASS/STE
3
a
5
Notes:
STE = sample siretch to end of test SE2= brezk at seam sdge top sheet {extrusion shear only)
SE1 = sample break in outer edge of seam SE3= break at seam edge in bottem sheet (extrusion peel oniy}
34
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Wedge/Extrusion Trial 2

WESTERN TANK
& LININGLTD.
Customer: Aliterrs Construction PO#H CP-55-M
12180 vickers Way Production Date: 06/05/2015 Time: 5:30AM
Richmond 8C VBV-IH3
Office £04.241 9487 Fax G04.241.9485 OA Test Person: 5.22 w./O. L15-042276
Tol-Fre 1.800.552,4355
Welding Tech: 5.22 Crew: 5.22
Welder Qualification For Liners: #1 Time Ending;
Length Width Style
Material Type: Solemax 40 mil LLDPE 140-7000/K7104  Liner Size: | 279| 121 RECTANGLE INER
Welder Number: D4 Outside Temp: 42
Welder Set Temp: 860 Inside Temp; 50
Welder Set Spaed: 999]Timed FPM 17| Sheet Temp: 42
Extrusion Rod: N/A Welder Sat up with bar Y/N N
Peel Data :
inside  OCutside  Failure Seperation
{Lbs} {Lbs) Typa (%) Comments

1 &9 71 SE1 Q PASS

2 65 70 SE1 4] PASS

3 6% b9 SE1 0 PASS

4 68 BS SE1 0 PASS

5 66 69 SE1 G PASS
Shear Data

Shear Elongation
(Lbs) (%) Comments

1 71 200+ PASS/STE

2 70 200+% PASS/STE

3

4

5
Motes:
STE = sampie 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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Wedge/Extrusion Trial 3

WESTERN TANK
& LININGLTD.
Customer: Allterra Construction PO# CP-83-Mm
12180 Vickers Way Production Date: 0570572015 Time: 5:45AM
Richraond BC VBV-1H3
Gfice 604,241,947 Fax £04.241 5485 QA Test Person: 5.22 W./0. L15-042275
Tell-Free 1.800.551.4355
Welding Tech: 5.22 Crew: 5.22
Welder Qualification For Liners: #1 Time Ending:
Length Width Style
Material Type: Solmax 40 mil LLDPE 140-7000/k7104  Liner Size: | 279] RECTANGLELINER |
Welder Number: EXTRUSION Cutside Temp: 42
Welder Set Temp: A00PREHEAT/440 PLASTIC HEAT Inside Temp: 50
Welder Set Speed:  HAND  [7imedrPms 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

1 73 X 5E3 0 PASS

2 68 X SE3 0 PASS

3 72 X SE3 0 PASS

4 68 X SE3 o PASS

5 68 X 5E3 0 PASS
Shear Data

Shear Elongation
(Lbs} {35) Comments

1 75 200+% PASS/STE

2l 73 2004% PASS/STE

3 75 200+% PASS/STE

4 72 200+% PASS/STE

5 73 20045 PASS/STE

Notes:

5TE = sample streteh to end of test

SE1 = sample break in outer edge of seam

SE2= break at seam edge top sheet {extrusion shear only)
5£3= break at seam edge in bottom sheet {extrusion peel anly)
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£

12180 Vickers Way

Richrmond Bec V6V-1HD
Olfice 604.241. G487 Fax 604,241.9485

Tolt-Free 3.800.551,4355

WESTERM TANK
& LINING LTD.

Seam End Coupon Log

Customer: Allterra Construction oy | CP-99-M }
Production Date: | 05/05/2015 |  Shift] DAY ]
Welder Sattings
Welder # le | Operator ! 5.22 Femp/Speed 860/999 |
Tired welder speed
Distance in feet | 34 [Tamed Sec.] 122 [ Feet per min. [ 17 [
QA TestPerson: | s.22 1 wyol| 115-042276 ]
Material Type; Solmax 40 mil LLDPE 140-7000/K7104

length  Width Style
279} 121] RECTANGLELINER |  Uner#}

lon

Nurober. - pH 7 ; Commients
w1l P1/s53 71 72 77 200+ PASS/STE
Wi P2/52 72 69 5E1 0 72 200+ PASS/STE
w2 Pi/st 69 (3. SE1 o 75 200+ PASS/STE
w2 p2/s2 65 65 SE1 0 72 200+ PASS/STE
W3 p1/81 70 70 SE1 0; 75 200+ PASS/STE
w3 p2/52 67 66 SE1 4] 74 200+ PASS/STE
W4 PL/51 G7 70 SEL Q 74 2004 DASS/SYE
w4 p2/52 &5 63 SEL 0 £9 200+ PASS/STE
w5 P1/51 68 67 SE1 0 72 200+ PASS/STE
W5 r2/52 (i3 69 SE1l 1] 73 200+ PASS/STE

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

STE = sampte strelch to end of test SE1 = sample break in outer effpe of team [Tear Back Testing Performed on each weld: 5 ]
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12180 Vickers Way
Richmond BC VEV-1H9
Oflice 604.291,9487 Fax 504.241.948%
Toll-Free 1.800.551.4355

WESTERN TANK
& LINING LTD.

ASTM D 5199 MATERIAL THICKNESS
LLDPE

Date

MFG Mil Roli 1D Roll | sample

date Mtg # Width| area | #1 | #2  #3 (84 [ 45| u6 | #7 | #8 | #0 |#10 Avg, QA
5/5/2015  |saimax 40 mit LLOPE 140-

9/14/2014 {7000/K7104 5-13692 22.3|PARTIAL | 37.7| 37.5| 37.2]1 372.2] 37.2| 379 37.4{ 37.2| 379] 374} 37.48[s22
5/6/2015  |scimax 40 il LLBPE 340-
3/13/2015 [7000/M7104 5-13669 22.3l6EGHN 350 367 37 37.6] 37.4] 405 37.3] 36.7] 38.1| 38.1] 3754522
$/6/2015  |eqtmax 40 mi LLDPE 140- |
3/14/2015 Imamzoa 5-13691, 22.3|8EGIN 35.7| 38.6f 38.7] 387 39.2| 39.9] 39.7] 39.8 39.1f 37.3] 3867522
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SOLMAX

LiST OF GEOMEMBRANE ROLLS

\[\D\\f‘"‘
B v g

FreiectNome - Abbotsford, BC %U_ -8 Felesence numo 108071
Piofect Numbar s (P ST 5.4 Que;iw Nﬁtf' Packing $ip Numbar 216764
] ] R;sin Resin an HFOIT ESCR }
. Roll Product Code Resin Lot Manufactured “’;i’;';"’,j‘ pensty . , o sSPNen
|Number Number Date g0mn | gc in o hours
; D1238 D1303 {93593 D3883 03397
5-13668 Solmax 14¢-7000 CFBB10520 13-Mar-15 0.38 0.919 (100 > 120 N}A;
513660 Soimax 140-7000 CFB810520  13.Mar-15 036 | omg {100 > 120 NA
. 5-13670 Solmex 140-7000 CFB810520  13-Mar-15 038 | 0819 1500 > 120 NIA;
]5-13571 Soimax 1407000 CFBE10520  13-Mar-15 036 | 0818 |100 > 120 NiA
15-136?2 Solmax 140-7000 CFB810520  13-Mar-15 035 | 0818 100 > 120 N
55-13673 Solmax 140-7000 CFB810520 13-Mar-15 0.3§ 08ia (100 » 120 WA§
513674 Solmax 140-7000 CFB810520  13-Mar-15 03 | 0819 {s00 > 120 ”’“;
} 5-13680 Soimax 140-7000 CFBSY0520  #4-Mar15 | 036 | 0st® [100 > 120 A
, 513681 Solmax 140-7000 CFB810520  14-Mar-15 036 | aste 100 » 120 ”"“
%5-135&4 Soimax 140-7000 CFB810520  14-Mar-15 036 | oote [100 > 120 “"*é
55-13687 Solmax 140-7000 CFBB10520 14-Mar-15 0.36 0819|100 > 120 Nm';;
i5-1saaa Solmax 140-7000 CFB810520  14-Mar-15 035 | 0ot9 {100 > 120 “’AE
55-13689 Solmax 140-7000 CFBS10520  14-Mar-15 036 | 019 |100 > 120 “"“1
55-13680 Solmax 140-7000 CFBB10520  14-Mar-15 03¢ | oog 100 > 120 ””‘!
;5—13691 Solmax 140-700C CFBS10520 14-Mar-15 0.36 0919 {100 > 120 wA'
5-13692 Solmax 140-7000 CFB810520  14-Mar-15 03 | cas |ro0 > 120 ”’A!
| Quantity [+alis] i6
13-Apr-15 Page | ol 2

39
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SOLMAX

MANUFACTURING QUAUITY CONTROL

Test Resuils - Ipis

Froject Nome :  Abbotsford, BC '\P‘;\ Reference Number: LORO7]
Project Numbes . CP-SML|5-4 %0\,\\! Facking Siip Numberi - 56964
L . ‘),E'
Product : Solmax 140-7000 Ry
Properties Thitckness Geo- Carbon Carbon Tensile Tear I‘une.lme Dieension. Asperity
IVETIpE membrane Bla Black Yield Brrak Resist. Resist, Siahility Height
DNeosity Cout Dispersian | Strongth Elang, Steength Elong. ! infaut
Unit mm e % Cot Tand2 | kNm kA kiN'm % N N % mm
Test Mathod DS19Y | DIsos/Ton | Da2ss | p3sos 06693 Doy | Dign D120
" Frequency Each roll Mot 172 1o L Y 15510 118 ro Vibro Cen NrA
Spectiication 090 <0938 1;‘”‘ Ccu::.lzf 315 {1080} 85 298 +2
13668 S0 09 0931 240 | '0NO oy i 354 ;
513669 ‘\ig 092 093t sy | 1040 | i: ; :?g 19:4 354 .
5.13670 ::g 093 0931 233 | 0 ﬂﬂws j:; :?:; :‘;‘4 354 i
RN ,
13672 o 093 0931 s | 000 S B B 354 ;
s 3% 0o | oo | 2w | 1000 Bons e /
R EN I BT 0.932 155 [ 10 o jgg :E;: :;“2 153 :
s-1368 N0l o 0930 asa | 100 i Il B 333 '
}3_43637 o T [ oo 245 | 1000 Sl B 363 ;
513688 ol 093 0930 s | 1000 e | o 33 :
s13689 1 om2 0950 27 |00 ol I B 363 d
s13s00 0 om 0930 257 10U ::: ::z‘; f‘; 163 ‘
513691 Yo 093 0930 1 | 000 ot | :z‘;‘ o3 363 ;
o B n | ow [ en [P 1T TR R R ,-
13-Apr-i3 Pagt 2ol 2
40
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SOLMAX

TECHMICAL DATA SHEET

Gaomamoeaez UEPE Swoai

PROPERTY TEST METHOD  FREQUENCY”  UNIT pmax
Th:cimtss {Nominal 2 [0%) (11) ASTM D-5199 Every roll mim 1.00
Resin Density ASTM D-1505 Certification plee <0.926
Melt Index - 190/2.16 {max.) ASTM D-1238 Certification /10 min 1.0
Sheet Density (8) ASTM D-1505 1/Batch g/ce <0.939
Carbon Bleck Content {9) ASTM D-4218 Every 2 rolls % 30-3.0
Carbon Black Dispersion ASTM D-5596 Every 10 rolls Category Cat, | /Cat. 2
OIT - standard {avg.) ASTM D-3893 i/Batch min 100
Tensile Properties (min. avg) (2) ASTM D-638 Every 5 rolis

Streagth 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 ’S
Puacture Resistance (min. avg,) ASTM D-4833 Every 10 rolls N 258
Dimensional Stebility ASTM D-1204 Certification % &2
Multi-Axial Tensile (min. ave.) ASTM D-5617 Per formutation % oD
Oven Aging - % retzined after 90 days  ASTM D-5721 Per formulation
S5TD OIT {min. avg.) ASTM D-3895 b% 35
HP OIT {min. avg.) ASTM D-3885 % &0
UV Resistance - % retained after 1600 hr  GRI-GM-11 Per farmulation
HP-OIT (min. avg.} ASTM D-5885 % 35
Roll Bimension - Wudth - m 6.80
Roll Dimension - Length - m 237.7
Area {Surface/Roll) - m? 1616.4

NOTES

¥ Tesung freguency based on standerd roll dimensions and one batch is gpprrvimately 130,000 tbs {or ore milear)
1 Elongauon is measured with & page length of 1 5°
8 Corrclation wbic 15 avmlable for ASTM D792 vs ASTM D505 Both miethods pave the same resulls,

9 Correlatian tsble 1s avoalable For ASTM DI1603 vs ASTM D42ER Bath methods give the seme results
11 The munsnwn aversge thizhkoess 152 {04 oF the nomwal value

¢ All valoes are nominz!l (o5t results, excepl when spenyiied 85 pummum o7 masimum
* The wlprmatibn comamed herem s provided for melerence purposes only and is nol tended asa warmanty of guarantee Funyl detesmination ol sunzbility

for use comemplaied is the sale responsatility of the user SOLMAX assumes no Sinbility i connachion with the use of Lhis nformation

41

Rev:ion Dote

2005-01-08

Page 49 of 245 MOE-2017-71594



ER PR S

SOLMAX o et the s
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 smocth LLDPE geomembrane supplied for the

above-mentioned project meets the following:

»  Axi-Symmetric Break Resistance Strain {mir) ASTM 05617 90 9%

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

Sincerely,

Chantal Gagnon
Technico! Services
Solmax International Inc.

42
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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-Mzil: victoria@hevelton.com

PROJECT: Soil Containment Cell Construction ReporiNo 1 In Attendance:

LOCATION: SIA Quarry — Stebbings Road, Shawnigan Lk | Date: April 16, 2014 Matt Pye

CONTRACTOR; South Island Aggregates Project No: R714-0514 Adam Miller |
OWNER: South island Aggregates Time: 11:00 am Alec Morse |
CONTRACT REF Matt Pye — Active Earth Eng, Weather: Drizzle/mild ;

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

Page 1ot 1

excavation for Ceil #1 of the soil containment area had been sarried out prior to the sila visit and review
of the temporary cut slopes on the west and south sides of the cell was conducted:

compaction testing of the liner materials was aiso ongoing at the time of the site visit, the resulls of
which are o be reported separately;

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
slable for cell construgtion to be ongoing below:

there were two areas where the crest of the slope consists of overburden, silty sand materials that have
bean cut steeply above the top of the inlact bedrock;

it is 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
personne! to be working within the soil containment cell;

it is recommended thal the siability of the bedrock be reviewed on 2 semi-annual (fwice a year) basis if
still exposed.

LEVELTON CONSULTANTS LTD,

Bistribution:

Active Earth Engineering: Matl Pye — mait.pye@activeearth ca

Per: A% S
7
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LEVELTON CONSULTANTS LTD,

760 Enlerpnse Cuesennt
; Viciora H.C
Canada VAZ ER4
LEVELTOMN Tel. (250) 475 1000
Fax. [250) 475 - 2211
E-mail: victoriagdlzvellon com

PROCTOR TEST REPORT
PROJECT: Active Earth DATE ISSUED: Aprit 15, 2014
CLIENT: Active Earh ISSUED BY: |.CL-Vicloria
FILE NO.: R714-0514-00 REPORT NO.: 1

Samptle Information

sterial Classilication: | Gell Liner

alerial Deseription:  Fing Sandy Silt

ate sempled  [Apnl 8, 2094 Sampled by |Client [Estimsied 5G_2.700
ate received  |April 9, 2014 Supplier NIA {Insitv muisture [NA
ampie Source [Chienl site {Sample Numbed 1

Test Information
Trial Number 1 2 3 4 & liTest Standard |Slandard i
iWet Density (kg/m?) | 1820 | 1686 | 1840 { 1918 | 1887 HTest ProceduralASTM D688 Melhod G
Dy Density (kg/m?) | 1519 | 1530 | 1656 | 1511 | 1449 iDato lested __|April 11, 2014
[(Moisture Content {%) ] 19.8 | 22.6 | 24.7 | 27.0 | 30.2 [iTested by GG

“Test Result S
Moisture-Density Relationship Ovaraiz::u e:’;ﬁ ! un:nasim YT
Tect lllEﬂlD . -
Helained 19.0mm siave: 0%
1700 — Y I - Cversize spacific gravity: 2.700
. : 1 L H
. : s ;
1850 i f % Maximum Dry Density Values
+500 | \ Uncorretted Vaue | 1567 kgime
‘ ‘l\ Comecled Valua 1667  kagim®
= 1550 -
Em L ‘"\ A foptimum Moisturs Content
£ 1500 B i LS ; Uncorected Value | 24.5 %
4 : N N Comected Valug 245 %
£ us } = 5
& : !
8 o } A S Distribution
b Aclive Earth - Mat Pys - matt pye@aciiveeath.ca
1360 L4
R
1300 ‘ i : L
17 1] 21 23 25 27 28 1] 33
kdoistura Conlent (%)

Far:
LEVELTON GONSUL TANTS LTD.

This report consliutes a testing service onfy. Ne engineering interpratation opinion is expressed or ivplied. Engineering
tevigw and inlerpretation can be provided on wrilten request.
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PROJECT:
CLIENT:

FILE NQ..

Active Earth

Active Earth

LEVELTON CONSULTANTS LTD.

TE0 Endorprise Crescen)

Victong, B.C

Canada VBZ £Rd4

Te) - (250} 475- 1000

Fax; (250) 475 - 2211

E-mgit: vicloria@levellion.com

PROCTOR TEST REPORT

R714-0514-00

DATE ISSUED: April 16, 2014

[(ESUED BY: LCL-Victoria

REPORTNG.: 2

Sample Information
stenal Classification:  Cell Liner
aterig! Descriplion:  Return haul clay with gravel _ — _
Date sarmpled  |Aprl 9, 2014 Sampled by Clignt Eslimeled SG_ {2.650
ta recaived [Apdl 9. 2014 Suppliar /A, Insitu molsture IF\:A
gmpie Source |Client sile Sample Numbed2
Test information _
Trial Number 7 z 3 4 5 NTest Stendard |Slandard I
fWet Density (kg/m® | 18971 | 2048 | 21585 ] 2128 Tesl Procedure |ASTM D-6868  Method
Dry Density {kg/m?) 1792 | 1823 1 1868 | 1828 HData tested April 14 2014
IMoisture Gontent (%) | 111 | 12.4 | 15.4 | 16.6 ~UTested by GG
. : . Test Result Summary
Moisturo-Density Relationshi
i ity P Overize comechion Mmethod:  JASTM 4718
Retmined 19,0mm sieve: 5%
1900 5 Oversize spedfic gravity.  [2.700
i fiMaximum Dry Density Values
Uncomrected Valoe 1872 hg/m?
ysil Corected Vale | 1923 _kghm
& 1 7 a
g I \ EOpHmum Moisture Content -
..; : Lincorrectad Vajue 148 %
E / ; Cormecied Value 136 %
S 1800 — i ! =
g i | ; Distribution
l jiaciive Earth~ Malt Pyo - mattpye@activasath.ca
1750 -
0 12 14 1€ 18 20
Moisiure Conlenl (%)

Per:

LE\'ELT?_IVQH ULTANYS LTD,

This report canstilinles a lesting service only. No engineering inlerpretation ppinion 1s expressed or implied  Engineesing
revigw Bod interprelalion can be provided on wrillen request.
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Levelton Consuitants Lid

1935 Boinger Rosd

LEVELTON Hanzime, B.C
Conads YIS SWY
Yot : 4250} 753 - 1077
Fax' [250) 753 - 1023

Grain Size Analysis (Hydrometer)

Clignt: Aclive Eadh Engineering Lid Jeh Ho. R714-0514-00
Project Name: Laboraidry Testing Lub Ne. 3801 A
Site Lacation: SIA Dais Texted: April 14, 2014
Sample Source: NIA Date Sampled: WA
GComments: Sily Fing Sand with Glay Sampled By: Chenl
Testnd By: IS

Sfeve Andlysis Hydrotnetar Analysis

Slovg Percent | Particla | Pereent
Slzes mm| Passing | Sizes mm| Pazsing

75
50
76 0.049 TT%h
25 100% 0.035 7%
15 0% 0.025 TT%
125 1D0% 0.013 TT% Cehble Sizes: 200 mm Lo 60 mm
9.5 1D0% 0.0142 7% Gravel Sizes: 80 mm 12 2.0 mm
475 180% 0.003 1% Sand Slzes: 20 mmio .08 mm
2,00 160% o007/ B4% Silt Slzex: 0.058 rom to 0.002 mm
1.18 $00% 0,005 5BY, Clay Slzes: Smaller Than 0.002 mm
0.600 Q5% 0.004 S54%
o 0.300 _g99% 0.003 454,
0150 98% 0.002 43%
0075 95% [XH] 7%
Sieve ! Hydrometer Analysis
100% =T
ad% \\
80% %
0%
g \
w 60% 7
5 ™
g A
2 50% \
=] 5
-] ‘::\
E 40% <
[
30%
20%
10%
0%
~ AL P S k) [ o = o ooDs OO o
;DN WGP Ny o [T ta L DODBhD thoboooh O
m T w” & 88 8 8 g JERS 338883=] 3
Sisve [ Paricle Sizes mm
== Gradation
REMARKS: Texted in serordance with ASTM D422
LEVELTON CO LTANTS LTD.
AEPORTS IO Active Esrih Engineeting Lid.. Mati Pyo
FER.
2
Thef fichidl] EEMEEEITEL 3 (EH A hienall Bty MO EAG g = TP £F VEIARD FALRRng Miviror R ARNCYRUERNN £ Dl GHORACRG N wailion ReotH
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LEVELTORN

Levsotion Consullants Lid,

1635 Bov'nger Roas
Nanams, BO
Canads V35 S5
Tet (2500750 - 1077
Fax {2500753 - 1023

Grain Size Analysis (Hydrometer)

CHent: Active Eonh Engineaning 1\d

Job No, R714-0514-00

Preject Name: | aboratory Tesling

Lab ha, 3801 B

Site Locaiion: SIA

Cate Testad: Aprl 14, 2014

Samphe Source! Omicron

Date Sampled: TUA,

Comments: Return haul 5Ty Clay with sand and gravet,

Sampled By: Chent

438

Tected By: 1S
Sieve Analysis Hydrometar Anslysis
Sigve Porcent { Particle | Fercon)
Sizas mm| Passing { Sizes mm| Paxsing
i5
50 100%
ETE] 3% 0.060 5%
25 83% 0.043 33%
43 B3% 0.039 30%
125 74% 0.097 5% _ | Cohble Sizes: 200 mm o 63 mm
9.5 1% D.016 27% Gravel Sires: &0 mm 16 2.0 mm
475 64% D.012 2B% Sand Slzas: 2.0 mm ko .06 mm
200 58% 0,008 23% | Slit Sizes: 0.08 mm to 0.002 mm
1.18 57% [.0D5 20% Clay Sizes: Smaller Than £.002 mm
. 0.500 55% D004 1B%
i 0,300 52% 0.203 1%
0.150 45% 0,002 5%
0.975 43, 0.001 14%
Sieve | Hydrometer Analysis
100%
S0% \
80% “‘\
7D%
o N
b B0% =~
0 ]
L] ""-\,
2 50% ]
g 1
B 40% ‘
&
a. [~
0% A
Al
20% ooy
Pl
10%
0% o = R-g=
M) =& LD F.-. [ ~) e [ I = o [ ]
FESFSRe 3 23 B 8 ; 583k :egEEm &
= a Seha N e §A DR
Sieve f Paricie Sizos mm
«¥—Gradalion
REMARKS Tested in accordance with ASTM D-i22
— LEVELTON CONSULTANTS-ETD
REPORTS TOr Active Earth Engineering Lid.  Mah Pye
PER:
iV ﬁ.’/
This repan Mprestfss 3 ey, BEAEL DYy NS AigF D k 2ol o WERIED ERARETYY fevaie 28 £ T o on Wk RgURS
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LEVELTON

PROJECT: Active Earth
CLIENT: Active Earth

FILE NO.: R714-0514-

LEVELTON CONSULTANTS LTD.

T80 Emerprise Craxcent

Wiong, B.C

Canada VAZ 5R4

Tel* [250) 475- 1600

Fax: {250) 475 - 2214

E-mail; victoris@levelton.com

PROCTOR TEST REPORT

DATE ISSUED: April 16, 2014
ISSUED BY: LCL-Victoria
REPORT NO.:

0o 2

Saraple Information
Metenal Giassiication:  Cel Liner
aterisl Descriplion:  Return haul clay with gravel _ L
ate samplad  JApnl 8, 2014 Sampled by Client Eslimaled 86 [2.650
Date received [Apdl 8, 2014 Sugplier NIA Insiy motsture JNA
Sample Source [Cllent site Sampla Numbed2
Test information _
o Trigl Number 4 2 3 4 § [fTesi Standard {Standand i
HWet Density (hg/m®) | 1951 { 2048 | 21551 2128 Tesi ProcedurelASTM D688 Method C
Dry Dansity (ka/m?) 1752 | 1823 | 1E6A | 1826 HDale lasted Aprit 14, 2014
Muoisture Conlent {36} | 111 | 124 | 154 [ 166 Hrested by GG
; . Test Result Summary
Molsture-Density Relationship I Dreres coverion oot TASTRITE
Retained 16.0mm sieve: 9%
1500 —/ Ovarsize spacifie gravity: 2700
_ [Maximum Dry Denslty Valuss
P Lincomrecled Yalus 1872 kofm?
/] Corrected Value__ | 1923 kgin?
= 1850 /’
g #Optimum Molsture Content
= Uncorretipd Value 148 %
= Comrected Value 13.6 % |
2 /
£ 1g00 v
g i Distribution
{{ctive Earth - Mati Pya - matLpyef@activoealb.ca
1750 ! .
10 12 14 [ 18 20
Meisture Content {%)

This report conslitutes a testin,

LEVELT yg&ngmrs LTD.

g service only. No engineering interpsatation opinion i expressed or implied. Engineering
review and interpralation man be provided on writlen reguesl.
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Cell 1 Phase B

e As-Built Quality Assurance &
Quality Control
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Brimmell Engineering Lid
971 Bank Street
Victoria, BC
V&S 481
rbrimmell@shaw.ca

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

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

S 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 comecting 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 au 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 [etter

The L.LDPE 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 cormpaction/stabilization of the Cell 1A fill will be monitared 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,

SVeNEE
Richard Brimmell, PERE:
for Brimmell Engineering Ltd.
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ProjectNo. 5 &0 S5 <%
TastDals 2 & pefr &

VA SSOCIA Shest No
PRELIMINARY FIELD DENSITY TEST REPORT
ASTM. D262
Projoct _ 5742 Location e oo Sain
Cient @& [bgii”'&b& L, Agrazry Contractor S8 4’%

1 2 3
Soll Typa% 4 Sl & el {/Jﬂ% < Sv_"-@ % -;/qrmm‘l
Material v

Proctoc# =773 =/ Lovplfon
Pa max. kg/me 243 (8. FFHes M O0STats r223 @FX
Opl. Molstura (%) /o, ® 2./ 8, &
Compatien Spec. (36) 75 - 75
Stangard: ASTM Dsoall] D557 ] Methos f/o = B s 3 ~ ¢ Techakian ﬁ_@s:{ ’/A-/x!-
AirTemp - 19 °C  WpEINS!  pmresdt  ~  Compaction Equipment
TEBT | PROBE | 20N |m BELOW W Dd | et
No, DEPTH | TYPE ARADE TEST LOCATION MOIET, kpfm? | Md mie
a7 om| 2 |og | sy skl Boleo a0 \edqn_lged
3 S 108 | o= fl e 27,7 _l712.3[09-3
13 18,0 R o e e 4 i — 2.1 1S |GL7
26 2w | g |@7 | it —— 1%, & |ffor | FHY
LOCATION SKETCH N, | GaugmsNB3dGq MS £ X0 US 2/ &F
ﬂe 'l! l ! O"ez!’ ) B Reomarks
f b ‘ 24
‘ &34
24 4
[ S Distribution fitials
: 26 4
[t e st
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FIELD REVIEW REPORT

Brimmell Engineering Ltd.
971 Bank St Victoria B.C. V8S 4B1
250-889-3080 rbrimmali@shaw.ca

PROJECT: SIRM Quarry No. 3 In Attendance: Richard Brimmell
ATION: 460 Stebbi " i

LOC 0 Stebbings Rd., Shawnigan Lake Dates: Oct 27 & Doug Harlow

CONTRACTOR: SIRM Nov 4/15

CONTACT: Doug Harlow .
Project No: 15-139

Time: various

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

OBSERVATIONS:

The expansion area was reviewed on Qctober 27. The east edge {adjacent to Cell 1A} was previously reviewed
and approved by Active Earth. The balance of Cell 1B had bsen graded with roller-compacted clay, Test pits
indicated that the clay was well consofidated 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 falrly good compaction, with some variability 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 & 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

56
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SIRM Oct/Nav 2015 photos

e . il

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

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

Liner in place on Nov 9 and second sand Jift
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 tiner. Laoking
south,
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Wedge/Extrusion Trial 1

WESTERN TANK
& LINING ETD.

Customer: . WESTERNTANK .~ PO#  ASBCSOS4

12180 Vickers Way Production Date: o1 A0/22]201547 Time: SR PM e
Richmond BC V&V-1H9
Office 604,241 9487 Fax 604.241.0485 QA Test Person:
Tol-Free 1.800.551.4355

F.w./0. WO-001050

Wekding Tech: S 8,22

L Crew: e s.22

Welder Qualification For Liners: - Time Ending:
size expressed o docimal feer
Length Width Style

- Liner Size: |03 18] 121 IRECTANGLE LINER .

Material Type:

Welder Number: O11 Outside Temp: 50
Welder Set Temp: 800 Inside Temp: 50
Welder Set Speed: 699} rimed FrM 17} Sheet Temp: 50
Extrusion Rod: N/A Weider Set up with bar Y/N N/A

Peel Data tost spoed iy 20 ndmin woless stfrerndss nated
Inside  Outside . Failure = Seperation . ... .. . o
Sftbs) (tbs) . Type . (%) - Comments ...
61 54 SE1 D PASS
&0 67 SE1 PASS
72 65 SE1 PASS
60 &5 SE3 PASS
61 B2 SER PASS

L
Qoo

Shear Data
“Shear Elongation . -
- {Lbs) - {B) - - Cominents .

67 200+% PASS/STE

69 200+% PASS/STE

69 200+%; PASS/STE

72 200+% PASS/STE

66 200+% PASS/STE

i T

Notes; Tear Back Resuits on Sample Weld: GOCD 8

STE = sampie 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 peei only)
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Wedge/Extrusion Trial

WESTERN TANK
& LINING LTD.
Customer: WESTERN TANK PO # AS-BCSO84
12180 Vickers Way Production Date: 500 10/2242015.°7 5 Time: B3P
Richmond BC VEV-1H9
Office 604.241.9487 Fax 634.241.9485 QA Test Person: W./0. WO-0010650
Toll-Free 1.800.551.4355 '
Welding Tach: S Crews 1822
Welder Qualification For Liners: " Time Ending;
size exprossed in decimg! fael
Length Width Style
Material Type: LinerSize:| 315§ 121 RECTANGLE LINER
Welder Number; EXTRUSION Qutside Temp: &0
Welder Set Temp: 400/425 Inside Temp: 60
Welder Set Speed: ~ HAND  [7imed FeM N/A | Sheet Temp: 60
Extrusion Rod: SOLMAX LL Welder Set up with bai N/A N/A

Peel Data tost specd is Z0 i unless othorwise notod
Inside  Outside ' Faflure . Seperation . .
C{tbey. o (tbs) - Type (%) Comiments. . .. .
1 61 X SE3 g PASS
2 59 X SE3 0 PASS
3 59 X SE3 0 PASS
4 68 X SE2 0 PASS
5 64 X SE3 0 PASS
Shear Data
Shear, Elongation. ~ ' oo
1 60 20D+% PASS/STE
2 60 20045 PASS/STE
3 66 200+% PASS/STE
4 &0 200+% PASS/STE
5 63 20049 PASS/STE
Notes: Tear Back Results on Sample Weld: N/A

STE = sample stretch to end of test
5E1 = 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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WESTERN TANK & LINING LTD. WTL SiRMO01
12180 Vickers Way

Richmond, B.C., VBV-1H9 Nov. 13, 2015
PHONE (604) 241-3487 P
FAX {604) 241-0485

South Island Resource Management
461 Stebbings Road, Shawnigan Lake, B.C.

40 mil LLDPE Landfilt Cell Liner

WESTERN TANK & LINING LTD, {the "Installar) wamants io tha party named above ax the PurchasarfUsar [Purchazer’) that the Lank
sndfor fhing membrane system [lhe *Liner System”) as Instalfed by the Installer will be fren from nstefietion-related defects for narmal use
in approved applicatiens, on the terms and conditions set forth in this Workmanship Wamanty {the “Warranly™, This Warranty shali be in
effect from the above noted Accoptance Date for the above noted Warranty Pericd,

The term “narmal use’ means uses raasthiably corslstent with the above noted Dascription of intended tUse, and doss nal Induda, among
cther things, the exposurg of the Lingr System to hamful chemicals: abuse of the Liner Systam by machinery, equipment or peopla;
EXCESSIve prossures of stresses from any soures; subsurface or gverburdened sod conditions; and total or differenital soil ssltements and
the affect those seitiements may hava on the Uner System. The Purchaser acknowiedges that tha sale of the Liner System is for
commercial o industial usa only.

This Warranty does ngt includa demapes or defects in the Liner System resulting from: (1) acts of God, casually or calastrophe. inthuding
carihquakes, floods, weather, omadoes, explosian, war, oeds of any public authority, or any other cause beyond the Installars raasonatis
control; (F) fauty matetials, or any defects in the workmanshin, design or manufaciming of Ihe materials comprising tha Liner System; i)
dafacts arizing en account of thisd parly action; {iv) defects arising from improper mainlenance, usa, repalr, repiocemont or steralion of Lhe
Liner System by the Purchasar; (v) subsidance of the land around tha Liner System; or {vi) sutface dafacts in workmanskip and meterials
apparent and accaplad by the Purchaser el the date of delivery.

Any dlaim for an alieged hreach of this Warranty must be mate in wilting, by reglistered mafl or Fax, 1o the President of the Inslalier ot the
address ehove within thity (30) days of Ihe Purchaser bacoming tware of the alleged defect. If tha Purchaser fails fo deliver notics 85
required under (his Wamanly, the defact and ail wamranties shali be deemed o have been waived and tha Purchaser will have o right of
recovery agains! Iha Inslaller. Should dafects wilhin the scope of tha sbove Waranty oceur, the Instaler will, at its option, repair ar replace
the Liner System or defective portion thereol.  The Instelier will have the right o inspect and determine the cause of any alleged defact in
Ihe Liner System end Io {ake appropriata steps 1o repair o replace the Liner System I 5 dafect exists for whith the Installer iz liabie under
the terms of this Waanty, The Instatler will nat be required 1o make such repairs andior replacements untl the Purchaser hos ensured
that the area surrounding the Liner System s clean, dry, and In an unencumberod condition, including without Emitation free fom il water,
dirt, sludge, residuals, and kquids of any kind.

The: instaflars liability undar this Wamanty shall in no event exceed the lesser of: {f) the replacement cost of Ihe Liner System or defective
partion thereok, or (i) the total amount paid by the Purchaser to the Instalisr in respect of the Liner Syt Further, under no
dreumslances shall e installer be liabla to the Purchaser or any oiher party for any special, direct, indirec, or consequential damages
exising from sny defect in the insteBation of the Liner System. This Warranly is given in Kau of 8l other possible waranties by the nstaller
in respacl of the Liner Systern 50d by accepting detivary of the Liner System, the Purchasar waives 89 other such possible wermantiss,
except those specifically given.

THE INSTALLER WMAKES NG WARRANTY OF ANY GND OTHER THAN AS EXPREJSLY SET QUT HEREIN, AND HEREDY
MMBCLAMSE ALL OTHER WARRANTIES, HOTH EXMPREGEED AND MAPLIED, OF MERCHANTABILITY ANSD FITHESS FOR A
PARTICULAR PURPOSE. THIS WARRANTY 15 NOT EFFECTIVE ALD THE INSTALLER 15 NOT BOLIND &Y THE TERAMS HERECE
UNTIL RECEIPT OF FULL AND FiNAL PAYHENT FOR THE LINER SYSTEM FROI2 THE PURCHASER.

1 harebry siain | have read end understand the above and foregoeing Warrenly snd egres to such by signing bereander.

o R B
Andrew Sandarson

=

Project Manager
1311115
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Liner Quality Control Audit

inspector 5.22 Crew 5.22 Date 8/14/2015
Length Width Style
Work Order # WO-000405 Size /Style]  280] [ LINER |
PO#  AS-BCS059 Customer WESTERN TANK Liner # 1
Width Caiculator (enter for slze ordered) Sizes are expressed in Decimal feet
weld [ TotalWidth|{  Actual Panel count, sdded or
Unertength | Liner width Roli width| width | c";‘;‘:f:d E”e::a“-e' of Even subtracted material width
(feat) {Feet) {Inches} | overlap Needed |( p : J Panels ex: B panels +2',+2' or 9 panels -11'
{Inches) rounded up) {Feet) {welds subtracted shown In actual width)
280 44 267 . 6| 2.32298%9 2 44 2 PANELS
ist panel length verification Finished
size/persons 280'6" Length 282 Actual width 44
Stepped Panel lengths NA
Step inset NA
Secondary measurements {out weids) - NO CUT WELDS
Seam lip pull checks {non-destructive) LOOK GOOD
Special Instructions NQONE
Material Solmax 49 mil LLDPE 140-7000/K7104 Color Out BLACK
Rolling Folding
Standard Roll Standard Fan X
Standard Rolt with Webbing X Butterfly Fold
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall E Cardboardl X I Dther!
{Standard = mD, slae, unroll and unfold arrow)
Standard nformation Written on ltem i X 1 Other:
refer to E.IC for standards
Packaging Wrap/ Color : Standard Linerl ¥ I Other: FELT,LLDPE,5X12Mil. B GRADE
refer to E.LE for standards
Standard Package Labeling [ X I Other:
Motes
62
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Wedge/Extrusion Trial 1

WESTERN TARK
&LIMNG LTS, . :
Customer: WESTERN TANK PO# AS-BCS059
12180 Vickers Way Production Date: 8/14/2015 Time: 630PM
Richmond BC V&V-1H9
Office 604,241 9487 Fax 604.241.9485 QA Test Person: 5.22 w./0. WO-000405
Toll-Free 13005524355
Welding Tech: 522 Crew: 822
Welder Qualification For Liners: 2 : Time Ending:
size expressed In decimul feat
Solmax 40 mil LLOPE 140- Length Width Styie
Material Type: 7000/K71.04 Liner Size: | - 280} 44{LINER
Welder Number: P11 Cutside Temp: 82
Welder Set Temp: 800 Inside Temp: a5
Welder Set Speed: 999 Timed FPM 18] Sheet Temp: 82
Extrusion Rod: NA Welder Set up with bar Y/N NA
Peel Data
Inside  Outside  Failure Seperation
{Lbs) {Lbs) Typa (%) Comments
1 63 58 SE1 0 PASS
2 59 56 SE1 0 PASS
3 59 57 SE1 0 PASS
4 60 62 SE1 0 PASS
5 57 60 SE1 0 PASS
Shear Data
Shear Elongatlion
(ths) (%) Comments
1 63 200+% PASS/STE
Z 63 200+% PASS/STE
3 62 200+ PASS/STE
4 63 200+ PASS/STE
5| 65 200+ PASS/STE
iNotes: Tear Back Results on Sample Weld: LOOKED GOQD
STE = sample stretch to end of test SE2= break at seam edge op sheet (extrusion shear only)
3E1 = sample break in outer edge of seam SE3= break at seam edge in bottom sheet (extrusion peel only)
63
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12180 Vickers Way

Richmond Be VeV-1H9
CHfice 604.241.0487 Fox 604.241,9485

Toli-Free 1.800,551,4355

WESTERN TANK
& LIMING LTD.

Seam End Coupon Log 2
Customer: WESTERN TANK PO# | ASBCSO59 ]
Production Date: | 8/14/2015 |  Crew] 522 ]
. Welder Settings
welder # {D-11 | Operator | 5.22 fremp/speed 800/999 [

Distance in feet

Timed wolder speed

| 223 |TimedSec.] 72 | Feet per min.

[ 19 ]

QA Test Person:

[z ] wsol

W0-000405 |

Materlal Type:

Solmax 40 ml) LLDPE 140-7000/K7104

sizemdee. ft.  Length Width Styje
| ' Liner Size: | 280] 44] LINER | Uner#[ 1 |
Seam  Test# - Inside  Outside Fallure  Seperation . Shear Elongation
Number P#/SkE = {Lhs) {Lbs) Type - (%) (Lbs) (%) - Comments
Wi P1/s1 63 60 SE1 4] 62 200+ PASS
Wi p2/s2 60 56 S5E1 0 o5 200+ PASS
2
MNotes:
STE = sampla stretch ta end of test SE1 = sample break in outer edge of seam lPu Il Checks {non-destructive seam lip pulls) GCDOD I
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| E WESTERN TANK ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way

Richmond BC V6V-1H9
Office 604,241.5487 Fax 604,241,5485
Toll-froe 1.800.551.4355

Date Roll

MEG il Roll ID Width | sample

date Mfg # measured | area | §1 | #2 1 #3 | BA | 85 | H#6 | #7 | 48 | #9 |#10 Avg. QA
/1472015 Solmax 40 mil LLDPE 140- 22.3

7/1/2015 7000/K7304 2-82143 22'3.5" Test equipment lost n fire, on order HDWV/0! 522
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522

Liner Quality Control Audit !

Inspactor Crew Date 29/09/2015
length Wideh Siyle
Work Order # WO-000804 Size / Style| 165| 33| LNR |
PO#®  CP-202-M Customer Allterra Canstruction Liner & i
Width Calculator {enter for size ordered) Sizes are expressed in Decimal feet
Weld . ’ Total Width Actual Panal Count, added or
Liner tength | Linerwidth JRoliwidth| width C“;:‘:::l‘:d e :a“' | oftven subtracted matertal width
{faet) (Feet) {Inches) | overlap Needed | (roun de. 4 up] “Panels ex: 8 panels +2°, +2' or 9 pangls -11'
(inches} P (reet) | (et subtratted shown in actual width)
165 33 267 6} 1517241 2 44 2 PANELS -1t
1st panel length verification Finished
slze/persans 165'6" Length 165.5 Actual Width 33
Stepped Panel lengths NA
Step inset NA
Secondary measurements {out welds) NA
Cross welds: NONE Inspected by: GINA
Soam lip pull checks [non-destructive) GO0D. 5
Special Instructions BUTTERFLY FOLD
PMaterial 40 MIL LLDPE SOLMAX Color Out BLACK
Relling Folding
Standard Rolf Standard Fan
Standard Roll with Webbing X Butterfly Fold X
Scroll Relled center mark W/Webhbing Fan Fold to center 2" web markers
Core Type Used: Metali I Cardboardl X i Other|
{Standard = mil, size, unroll and unfold arow)
Standard Information Written on item X Other;
refer tq £ for standards
Packaging Wrap/ Color ! Standarg Linerﬂ X i Other:
refer to E.L.C for standards
Standard Package Labeling I X I Other:
Notes
66
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Wedge/Extrusion Trial 1

VWESTERN TARIK
& LINING LTI,
Customer: Allterra Construction PO# CP-202-M
12180 Vitkers Way Production Date: .- 28f0s/2015 Time: 10:00 PM
Richmond BC VEV-1H9
Office 604.241.5487 Fax 604.241.9485 A Test Persan: 5.22 WL/0. WO-D0ODB04
Tolk-free 1,800.5514355
Welding Tech: 5.22 Crew: 5.22
Welder Qualification For Liners: #1 Time Ending:
skee expressed i dedimai feet
Solmax 40 mil LLDPE 140- length  Width  Style
Material Type: 7000/%7104 Liner Size: [ 165] 33|LNR ]
Welder Number: D11 Outside Temp: 59
Welder Set Temp: 800 Inside Temp: 59
Welder Set Speed: 999 7imed FPM 22] Sheet Temp: 59
Extrusion Rod: NA Welder Set up with bar /N N
Peel Data
Inside  Qutside  Failure Seperation
(Lbs) (Lbs} Type {%) {omments
i 66 b2 5EL t] PASS
2 71 63 SE1 Y] PASS
3 &9 66 SEl 0 PASS
4 67 B2 SEL 0 PASS
5 70 %4 SE1 0 PASS
Shear Data
Shear Elongation
{Lbs) (34) Comments
1 62 20045 PASS/STE
2| &6 2004% PASS/STE
3 67 200+%4 PASS/STE
4 &6 200+% PASS/STE
5 73 200+% PASS/STE
Notes: Tear Back Results on Sample Wald: GOOD 5

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

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

&7
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89

Seam End Coupon Log 1
Customer: Aliterra Construction PO | CP-202-M |
Productlon Date: | 29/09/2015 |  Crew:] 5.22 |
‘Weldor Settings
WESTERN TANK welder # D11 | Operator | $.22 [remp/speed 800-99¢ |
& UNINB LY. Timed walder speed
Distance in feat | 16.5 |'I1med Sec.] 46 I Feet per min. | 22 I
12130 Vickers Way QA Test Person: I .22 | W./O.| WO-000804 I
Richmond Be VEY-1HY
Office G04.241 5487 Fax §04.241.9485 Materlal Type: SOLMAXY 40 MIL LLDPE
Toll-Free 1.800.551.4355 skeindec fr. Length Width Style
Liner Size: | 1685] 33| LNR | Uner# #1 !
Seam Test # Inside  Qutside  Fallure  Seperation Shear Elongation '
Mumber  P#/5# (Lbs} (Lbs}- Type (%) {Lbs) (%} Comments
W1 P1/51 70 63 SE1 0] 62 200+ PASS/STE
wi P2/52 70 b4 SE1 0 68 200+ PASS/STE
Notes:

STE = sarmpte stretch 1o end of best

WG -1TL 1,

SE1 = sample break in outer edge of seam

}Puil Checles {non-destructive seam lip pulls)
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%ﬁ}g@“ ASTM D 5198 MATERIAL THICKRESS
LLDPE
12180 Vickers Way
Richmond BC VGV-1Ha
Office 604,241 9487 Fax 604.241.5485
Tall-Frag 1.500.553.4355
Date Roil
MFG Mil Roll ID Width | sample
date Mfg it measurett | area | H1 [ H2Z [ #H3 | B4 HS | H6 | 7 | 8| #9 |#10 Avg. QA
7/11/2015 Solmax £0 mi LLDPE 140-
9/29/2015 7000/k7304 2-82148 22.3|8 38.4] 38.2| 38.8| 389 383 371] 274| 389| 40| 327l 38470522
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Liner Quality Control Audit >

.nspector 522 Crew 5.22 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
Liner Length | Linerwidth |Roll Width] wWidth
(et} {Eest) {inches) | overlap
{fnches)

315 121 267 6] 5.563218 G 131 6 panals - 11°, 1 pane] at 5'
st panef length verification Finished OKks.22
sizefpersons 315'10" Length 315 Actual Width 123.5

Total Width Artual Panel Count, added or
. of Even subtracted materiol width
‘Panels & 8 panels + 2%, +2' or 9 panels 11"
" {Feet} | (wetds subtracsed shown tn actoal width)

Calculated { Evan Panel.
Panels no.
- Needed {({rounded up)

Stepped Panal 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 puil checks {(non-destructive) GOOD 8

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

Material 40 MIL LLDPE Color Out BLACK
Rolling Folding

Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfiy Foid
Scroli Rolled canter mark W/Webhing Fan Fold to center 2" web markers

Core Type Used: Meta[i X I Cardboard! ] Otherl

{Standard « mi, gz8, unrolt and urfold arow}

Standard Information Written on ltem I X ! Other:
1efer to E.LC for standards

Packaging Wrap/ Color:  WTL Standard Linerl X E Other:
refer to ELC for stangands

Standard Package Labeling i X i Other:
otes 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 1

= WESTERN TANK
= | & LAVING LT8.

Customer; WESTERN TANK PO# AS-BCSUB4
12180 Vickers Way Production Date: 10/22/201% Time: 10:32 PM
Richmond BC VEV-1HS
Office 604.241.9487 Fax 604241 5485 QA Test Person: . 822 w./0. WD-001050
Toll-Free 1.800.55.4355
Welding Tech: 5.22 Crew: 5.22
Welder Qualification For Liners: . . #1 Time Ending:
_ size expressed in dectmuol feat
Solmax 40 mil LLDRE 140- length  Width Style
Material Type: 7000/K7104 . LinerSke:[-  315] 121|RECTANGLE LINER
Welder Number: D11 Dutside Temp: 50
Welder Set Temp: 800 inside Temp: 50
Welder Set Speed: 699} rimed FPnt 17| Sheet Temp: 50
Extrusion Rod: N/A Welder Set up with bar Y/N N/A
Peel Data test speed is 26 infmin unless otherwise noted
Inside  OQOutside  Failure Seperation
{Lbs) {Lbs) Type (%) Comments

1 61 b4 SE1 8] PASS

2 61 67 SE1 0 PASS

3 72 65 SE1 0 PASS

4 &0 65 SE1 0 PASS

g 61 63 SE1 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 66 200+% PASS/STE
Notes: Tear Back Resuits 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 peej only)
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Wedge/Esxtrusion Trial

WESTERN TANK
& LINING LTD.
Customer: WESTERN TANK PO# AS-BCSO84
12180 Vickers Way Production Date: - 10/22/2015 Time: 6:23PM
Richmond BC V&V-1H9
Office 604.221 9457 Fax 604.241.0485 QA Test Person: 5.22 W./0. WO-001050
Toil-Free 1.800.551.4355
Welding Tech: 5.22 Crew: 5.22
Welder Qualification For Liners: #1 ~"Time Ending:
Size expressed in dedmal feet
- Solmax 40 mil LLDPE 14G- tength  Width Style
Material Type: ' 7000/K7104 LinerSlze: | 315] 121 RECTANGLE LINER
Welder Numbsr: EXTRUSION Outside Temp: 60
Welder Set Temp: 400/425 inside Temp: 60
Welder SetSpeed:  HAND  [rimed FPM N/A | Sheet Temp: 80
Extrusion Rod: SOLMAX LL Welder Set up with baiN/A N/A
Pesgl Data test speed is 20 infmin unless otherwise noted
Inside Outside  Failure Seperation
(Lbs) {Lbs) Tyne (%) Comments
1 b1 X SE3 0 PASS
2 59 X SE2 D PASS
3 59 X SE3 0 PASS
4 68 X SE3 0 PASS
5 64 A SE3 0 PASS
Shear Data
Shear Elongation
{Lbs) (%) Comments
1 60 200+% PASS/STE
2 60 200+% PASS/STE
3j 66 200+% PASS/STE.
4 18] 200+9%% PASS/STE
5 63 200+% PASS/STE

Nates:

Tear Back Resulis on Sample Weld:

N/A

STE = sample streich 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 bottom sheet {(extrusion pesl only)

72

Page 81 of 245 MOE-2017-71594



Seam End Coupon Log 3.

£l

Customer: WESTERN TANK POY | As-BC3084 ]
ProductionDate: | 10/22/2015 |  Crew:] 5.22 ]
Weilder Setiings
wpm me Welder # |D11 | Qperator I 5.22 ) _l]'e;-npf‘spegd 805-699 I
B LIMING LTR. . Timed welder spoed
Distance in feet [ 223 Jrimedsec] 77 | Feetpermin. [ 17 |
12180 Vickers Way QATestPerson: | 522 I wysol WO-001050 |
Richmond Be \VBY-1H3
Oifice 604.241.9487 Fax 504.201,9485 Material Type: Solmax 40 mil LLDPE 140-7000/K7104
Tofk-Free 1,800.551.4355 sizeindec. . Length Wirdth Style
test spaed Is 20 Tn/min unjess otherwise noted Liner Size: | 315] 171 RECTANGLELINER |  Liner #] 1 i
Seam Test # nside  Qutside  Failure  Seperation Shear Elangation

Number. P#/5SB {Lhs) {Lhs} Type {%6) {Lbs) (96} Comments
Wi P1/51 60 63 SE1 0 69 200+ PASS/STE
W1 p2/52 65 64 SE1 0 79 200+ PASS/STE
w2 P1/51 63 62 SE1 0 71 200+ PASS/STE
W2 P2/S2 62 60 SE1 0 70 200+ PASS/STE
W3 PL/S1 58 66 SE1 0 70 200+ PASS/STE
W3 p2/s2 57 59 SE1 0 67 200+ PASS/STE
Wa P1/S1 75 62 SEL1 0 68 200+ PASS/STE
wa p2/52 &0 61 SEL 0 71 200+ PASS/STE
W5 P1/51 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
Wo P2/S2 70 66 SE1 0 75 200+ PASS/STE

Notes: 1" STRIPS (20IN/MIN): R#t 2-B2432. 67, 76{BROKE), 68, 70

STE = sarmple stretef to end of test SE1 = samipte break In outer edpe of seam IPU Il Checks (non-destructive seam fip pulls) 8 |
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WESTERN TANK ASTM D 5198 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond 8C V6Y-1H9

Office £04.241.0487 Fax £04.241.8485
Toli-Frae 1.8{10.551.4355

Date Roll
MFG M Roll 1D Width | sample
date vifg # messured | area | #1l | HZ | H3 | #4 | #5 | #6 | #7 | #B | #9 |#10| Avg. GA
10;22;2015 Sofmax 40 mii LLDPE 140- 2.3
7/27/2015 7000/K7104 2-82431 24 s 37.6| 37.6| 37.9| 387| 369| 393| 37.2| ava| 34| 372| 3781|522
- 10/22/2015 Solmax WmﬂLLg:EIQO- j22.3
* 712712015 7000/%72 2-82432 wa s 35.8| 38.6| 36.7| 37.4| 30.8| 382| 36.7] 38.5| 383] 37.4| 3774822,
10;22{2015 Salmax 30 mil LLDPE 140~ 223
7/26/2015 7000/¥7408 2-82404 24 g 384} 3.3} 365| 367] 37.4| 37.7| 375| 38.6] 275| 381| 3PE7[s2 .
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LIST OF GEOMEMBRANE ROLLS

e,
- a,

“\\&k ", Solhax, 2801 Boul. Marie-Victoxdn, Vorennes. Qc, Conada, X 197

SOLMAX

1812 1-450-925-1234 » Fever | -450-F29-2547 + wwiw snimax.com

Projeci Name:  Jiy}y - Abbotsford, BC 59):. :w,? 8 yelerence Number: 108401
Froject Number: (\p_SML15-6 E -.Qflalpr"ﬁ) ’ Paclking b Number: 2173758

Kesin Resin o7 HPOIT ESCR
Nfr:lll[:er Product Code R:j:::;g: Manugggured “1?2}?,1? e S0ac Result|Spac Resul SpejPF;:ﬁ':sfed

&10 min Bl min min hours

D123§ DI305 D325 D588s D397
2-82141 Solmex 140-7000 CFD810080 11-Juk18 837 0.9%8 |700 = 120 NA
2-82143 Solmax 140-7000 CFD810080 11-Jul-15 0.37 0918 [100 > 120 hiA
2-82148 Solmax 140-7000 CFD810080  11-Juk15 07 | ose |1e0 > 120 NA
2-82149 Solmax 140-7000 CFD810080  14-Juk-16 037 | 0918 |160 > 120 A
2-82150 Solmax 140-7000 CFD810080  11-Ju-15 057 | o918 160 > 420 NiA
2-82151 Solmax 140-7000 CFD810080  11~Jul-15 037 | ooz [{1ap > 120 A
2.82152 Soimax 140-7000 CFDB10080  14-Jul-15 as7 | o918 100 > 120 WA
2-82154 Solmax 1407000 CFD810080  12-Juk-15 037 | oma [100 » 120 NiA
2-82157 Solmax 140-7000 CED810088  12-Juk15 om | omis |10 > 120 NA
2-62159 Solmax 140-7000 CFDB10080  12-Juk15 037 | oota [fa0 > 120 s
2.82160 Solmax 140-7000 CFD810080  12-Juk-15 037 | cots f100 > 120 NA
2-82161 Scimax 140-7000 CFDE810D80 12-Jul-15 Q.37 0.918 160 > 120 NiA
2-82162 Solmax 1407000 CFDB10080  12-Juk-15 037 | oste [100 > 120 NA
2-82183 Solmax 140-7000 CFDB10080 12-Juk-16 0.37 0.918 [100 > 120 NiA
282164 Solmax 140-7000 CFDB10080  12-Juk-15 037 | vets |100 > 120 NiA
2-82165 Solmax 140-7000 CFD810080  12-Jub15 037 | 0818 {160 > 120 A

Quantty (o) | 15 |
14-Tid-{5 Page 1 0f 2
75
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SOLMAX

MANUFACTURING QUALITY CONTROL
Test Resulis - Rolls

Solericnt, 2801 Boul, Matie-Viciodn, Vorennas, G, Canada, 18X 1P7
TEh: 1-450-529-1234 » Feplr 1 -450-920-2547 » wwwsolmens com

Project Name:  July - Abbotsford, BC ‘_.-""" ‘PjL Reference Number: 108401
7 @ 3 .
ProJect Number: CP-.SML15-6 i‘?ao\*li L 85 Packing Slip Number: 217375
o e Z
., Quiggity P
Product : Solmax 140-7000 At
Properties Thiclness Geo- Carbon Carton Tensile Tear | Penctore | Dimension. Asperity
average membrane Black Black, Yiehd Brenk Resist, Resist, Stakltty elght
Deasity | Content | Dizpeesion | Strength Elong. Streopty Eoug, inJout
Unit mm e % Cetland2 | KNtm % KN % N N % mr
Test iethed D59 | DIS0s/DI92 | Dazles | Dssos D&693 Dlood | DésIz DI204
Frequeney Each ralt Lot 1210 10 3o V9w | dm Cert NA
. 20- Car 1/ .
Specification 0.90 0919 0 ot 2 315 | 1000 85 298 £2
Lb 10 30.0 | 1224 98
282141
0.94 0927 260 Views 71 | 160 106 351 /
MD £0/10 B0 | 1228 91
14
282143 | 092 0532 235 Views 159 | 1250 100 351 ¢
b.$21 MD /e 0 | qn
@ o 0.95 0.932 2.58 Views ass | 116 100 351 /
214 MD 10410 370 | 1200 91
28214 0.5 0.932 258 Views 35 | 1% 160 151 !
M, . 16/10 37.0 | 1200 a1
2-82150
82 xo| 09 0532 279 Views 156 |17 | 100 31 !
D 10410 370 | t200 9]
2-52151 X0 0.94 0932 2719 Visws 36 | 11 106 351 i
MD 10710 382 | 1se 96
282151 | 054 0.532 262 Views %3 | 1208 108 60 !
D 10410 382 | 1159 o
2-82
1% XD 0.93 0.932 251 Visws 64 | 1268 185 355 !
WD 10110 396 | 1236 %5
282157 o 093 0.932 2.61 Viesrs %65 | 1276 105 155 !
¥n 10110 356 | 1256 96
28USY | 03 0.532 256 Views 66 | 126 | 105 358 ¢
MD 16410 36 | 125 96
g0 | o9 osz | 26 | %0 16 | 1276 | 108 38 ’
MD 10218 386 | 1256 %6
8261 ) 0m 0532 266 Viows 366 | 1276 | 105 359 !
MD 10410 384 | 1257 94
pe21er o 083 0933 2.59 Views 61 | 1265 | 103 3% !
MD 16410 385 | 1257 %4
2-62163 [ 054 0.933 259 Views 361 | 1265 1o 59 /
MD, 19/10 385 | 1287 o4
282164 L 093 0933 2.56 Views 360 | 1265 103 359 !
WD 1040 385 | 1257 94
12-8216% woi 093 0.933 2.56 Views 361 | 125§ 103 39 g
14-Jul-15 Page2of2
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SOLMAX

TECHNICAL DATA SHEET

Geomembrone LLDPE Smooth

Solma, 2801 Bouw!, Marle-Victarn, Yarennes, Qc, Canado, J3% 1F7
Tal: {450) B22-1234 Foo: [450} 929-2550  wwwsoimeucom

PROPERTY TESTMETHOD  FREQUENCY"”  UNIT B
Thickness (Nominal =10%} (11) ASTM D-5199 Bvery roll nim 1.00
Resin Density ASTM D-1505 Certification gfee < 0,926
Melt Index - 190/2.16 (max.) ASTM D-1238 Certification &/10 min 1.0
Sheet Density (8} ASTM D-1505 1/Batch glee <0939
Carbon Biack Content (3) ASTM D-4218 Every 2 rolls % 2.0-30
Carbon Black Dispersion ASTM D-559% Every 10 10lls Category Cat 1/Cat 2
OIT - standard (avg.) ASTM D-3895 1/Batch it 100
Tensile Properties (mia. avg) (2) ASTM D-538 Every 5 rolis

Strength at Break kN/m 31.5
Elongetion at Break % 1000
2% Moduias (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
Dimmensional 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
ASTM D-5885
m 6.80
Roll Dimension - Length - m 2372
Area (Surface/Roll) . m® 16164
NOTES

1. Testing Fequency besed on standard il dimensions end one batch is approximataly 180,080 [bs (or one micar).
2. Elonggiion ts messired with a gape length of 1.57,

&. Cerrelation table is aveilsble for ASTM D792 va ASTM D1505. Both methods give the sere results,

9. Cocrelotian teble is gveilable for ASTM D603 vs ASTM D42 1B, Both methods give the same results.

11. The minimwa gversge thickness is £ 10% of the nominsl value,

¢ AH valucs ere nomins] test cesubts, mxcept whan specified as minimusm or neximum,
¢ The informetion conteined herein is provided for reference purposts only and is not intended 25 3 warranty of guzrantee, Final determination of suitabitity
for use comempizted is the sols respomsability of the rser, SOLMAX ossumes no lisbility in connection with th wse of this information.

Revislon Date :

MF-CGOrds  {Rav, §2 1 100407}
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260 BOUL-MARIE-VICTORIN,

VARENNES (C) CARADA J3X LP7

450.929.1234

SD LMAX SOLMAX.COM Covering the world. Protlecting the earth,

MATERIAL CONFORMITY CERTIFICATE
ISSUED BY
THE MANUFACTURER

Varennes, October 167, 2014

Ref.: Stock Material
ATTN: Mr. Clint Powell

To whom i’ may cancern,

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 80 %

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

Sincerely,

Chantal Gagnon
Technlcal Services
Solmax International Inc.

20141016-008 {Serie 100 - Mult] Axlal - Conformity]

78
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Western Tank & Lining Ltd

12180 Vickers Way, Richmond, BC V5V 1Hg

Tel: 804-241-8487 Fax; 604.241-9485

Toll: B0O-551-4355

Project:
Production Date:;

Oct 18 2015

Wedge Seam Log

79

Segam Welding | Welder QC Test
Number Tech | Number Test Method Pass | Fall |Initlals| Date Commenis
BCSOB7/ECS058 CL DT1 Air Lanced Yes LL 29-Cct
0
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Western Tank & Lining Ltd Projact: Alforra

12180 Vickers Way, Richmond, BC V6V 1H8 Production Date:  Tesed e i shop in Ridvaond OcL20
Tel: 604-241-0487 Fax; 604-241-0485 .
Toll: 800-551.4355

edge Trial

Time  Toslsd ol to ahop In Ridmond Ot 20 9148 AM Wedge Temp 430 'C
Waelder Numbsr DT 1 Speed 75%
Yelding Tech C.L Drive Pressure 5tums
Shest Type 40 mit LD Dwell Pressure  2spiags Front/t Spring back
Yileld Edge{code) 8.8,

8.S..amooth/amenth T.Y.-Texured/Textured S.T.-smoothtextured

0
2 53 80 FTE 0 Vise grip pee! onsite/ Tensiometer shop
3 64 81 FIB 0 Vise grip peel onsite/ Tensiometer shop
4 61 62 FiB ] Vise grip peel onsite/ Tenslometer shop
5 59 63 F1B 0 Vise grip peel onsite/ Tensiometer shop

1 76 200 Vise grip peel onsite/ Tensiometer shop
2 71 200 Vise grip peel onsited Tensiometer shop
80
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Westera Tank & Linlng L Projeck
12180 Vickess Wiy, Rishmond, BC VBV 1HE Tezt Dato:
Tok 604-244-3487 Fmx; 604-241-8485
Tol: BOD-561.4365
Destructive Test Record
Strength Ippl}
Sgom Tost Teut | FTE Pee] Bhoar
Mumber | DST#{ Data Time | YN IH OUT { Bhear Pagsal Fell | Tech Commants
ecsomacsoss| o1 | 1.0st oo [ Y L 62 | 7 yea [ ol U llestefwshop &
0ol | ¥ € | 200% [ yoa | o | U flestatthashop
81
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Western Tank & Lining Ltd

12180 Vickers Way, Richmond, BC VBV 1H9
Tel: 604-241-3487 Fax, 604-241-0485

Toll: 800-851-4355

Project Alltorra
Production Dato:  vostd o te shop I Risvmend Moy 7

Extruder Trial

TN Tosiod atitho shop In RironaNov 7 10137 Barre! Temp 245 *C
Welder Number EXT #3 Preheat Temp 220 ¢
Welding Tech Juy Shoa Style Tefion
Sheet Type 40 mit LD

Peel Dta |

FTB Vise grip peel onsite/ Tensiometer shop

FTB Vise grip peel onsite/ Tenslometer shop_

FTB Vise grip peel onsite/ Tensiometer shop

FTB _|Vise grip pee! onsite/ Tensiometer shop

1 &2
2 67
3 62
4 80
5 59

FTB _ [Vise grip peel onsite/ Tensiometer shop

Vise grip peel onsite/ Tensiometer shop

Vise grip peel onsite/ Tensiometer shop
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Project: Aliterra
Western Tank & Lining Lid Production Data: Oct 18 2015

12180 Vickers Way, Richmond, BC V&Y 1H9
Tel: 604-241-8487 Fax; 804-241-9485

Toll; 800-551-4356 Wedge Seam Log
Seam Welding [ Weider QG | Test
Number Tech | Number Test Method Pass | Fail {[Initlals| Date Comments
BCSOB4MCSOB7 | JW DT1 Alir Lanced Yes JW | 20-Oct
0
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Western Tank & Lining Ltd Project: Alltorra

12180 Vickers Way, Richmond, BC V8V 1HS Production Date:  Tesw u mashep in Richrene iov 7
Tel: 604-241-9487 Fax; 604-241-9485
Toll: 800-551-4355

jedge Trial

Time _ Tected a1 e crop tn Richmond Mew 7 10:44 208 Wedge Temp 430 G
Walder Numbsr DT 1 Speed 65%
Welding Tech JW Drive Pressure 5 tums
Shest Type 40 mil LD Dwell Pressure __ 2 springe From/1 Spring back
Weld Edge(code) 8.5,

85.8.-smocthismacth T.T.-TexduredTaxured &.T.-smoacthiexured

Peel Data

1 Vise grip peal onsite/ Tensiometer shop
2 59 61 FTB Vise grip peel ansite/ Tensiometer shop
3 €0 58 FTB Vise grip peel onsite/ Tensiometer shop
& 61 62 F1B Vise grip peel onsite/ Tensiomeater shop
5 58 60 FTB Vise grip peel onsite/ Tensiometer shop

S

i g9 200 Vise grip peel onsite/ Tensiometer shop

2 70 200 Vise grip peel onsitel Tenslomster shop
84
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Western Tank & Lining Lid

12180 Vieker Wy, Richmend, BC  vev THE
Tal B04241-9487 Fox; 604-241-B485
Toil: €C0-551-4355

Projeat:
Test Dato:

Destructive Test Record

Strength {ppl)
Seam Teal Text | o Puel Bhear A
Humber |DST#{ Dafs Thne | YM | N OUT Bhwrﬁuﬁur Puse | Fal) | Tach Commantc
BCsooumcsoet| @2 BNow 02t | Y 50 &4 v | oma | W e o Poa encpr ot pued oty
1oz | ¥ ") 68 | zome [ yes | mo VY foted t m chepoics e pucd s
/
85
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Cell 1 Phase C

e As-Built Quality Assurance &
Quality Control

R £y fom § %
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Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V88 4B1
rbrimmell@shaw.ca

South Island Resource Management Tuly 4/16
File 15-135

Att: Tom Good, P.Eng.

Re: SIRM Facility, 460 Stebbings Rd,, Shawnigan Lake
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 deseribed 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.

a6
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s 460 Stebbings Rd. July 4716 geotech letter

The LLDPE liner was supplied and instailed 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, have been hot-welded.

The narrow, southerly end of the Encapsulation Cell 1C site has yet to be finalized dueto a
problem with outeropping 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.

I trust that this information meets your present requirements. Please do fist Hasitate to contaer e~
writer if there are questions.

. . . SN oEL S
Richard Brimmell: P’

for Brimmell Engineering Ltd.

g7
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SIRM Encapsulation Cell 1C June 2016 photos

-

Clay fine partly completed June 1, looking
north

Compaction of clay liner in progress June 15,
looking north

89
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Placement of sand fill over the membrane
June 28, looking north

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

a0
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COMPACTION INSPECTION

ASTHM D698
Project #: 1540558 Phase: 1000
Client: Brimmell Engineering
Project Title: SIRM - Stebbings Rd Quany - Cell 1C
Sample : SA10 - 1C Liner Clay
Source: Stebbings Rd Quany
Sampled by: AB Date Sampled: 1-Jun-16
Tested by: AA Date Tested: 3-Jun-16
Max pary: 1715 kg/m' " Moisture (%) 17.7
Field Data: Date of Test  15-Jun-16 Compaction Spec. (%). 80
Bt T —= I
Probe |Height Above]| Reported | Reporied % of Max
Test# | Depth Grade Moisture | Dry Density dn‘f
(mm) (m) (%) kgim?) | P

70 =00 1.00 17.9 1642]  95.7%

71 300 1.00 16.6 1652{ 95.3%

72 300 1.00 14.0 . 16856 88.3%

73 300 1.00 15.4 17631  100.8%

74 300 1.00 16.6 17681] 100.7%

75 300 1.00 14.5 17001 80.1%

REMARKS :

Test #73-74 may have contained @ larger percent of oversize material but did
appear well compacted

Revlmd%( Date: & / /
8] ie

mmmmmmmmumm anmmwhmmww mmpmtmﬁmwsa
GOLDERASSDCIATES LD, mcmm \ﬂm BC. 'WZSTB. Tel: m-aa-s-nrzmz&o-m-mn

Reportad by:  ABJAA

91
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COMPACTION INSPECTION

ASTM D698
Project #: 1540558 Phase: 1000
Clent: Brimmel Engineering
Project Title: SIRM - Stebbings Rd Quamy - Cell 1C
Sample : SA10 - 1C Liner Clay
Source: - Stebbings Rd Quarry
Sampled by: AB Date Sampled: 1-hin-16
Tested by: AR Date Tested: 3-Jun-16
Max pdry: 1715 kg/m® Moisture (%): 17 7
Field Data: Date of Test:  07~Jun-16 o ‘Compaction Spec. (%), __80
Probe | Height Above| Reported | Reporied % of Max
Test# | Depth Grade Moisture | Dry Density d
mm) (m) (%) (kgimy | P9V

83 300 0.50 18.0 1635] 95.3%

64 300 0.50 16.6 1708] 88.5%

85 300 0.75 17.1 1710 88.7%

66 300 1.00 17.2 1682]° 98.1%

67 300 1.0 17.5 1712 99.8%

68 300 1.00 16.2 1650 £86.2%

69| 300 1.00 18.5 1611 83.9%

REMARKS :

GOIDERASSOI:MTSS L'I'D.,mﬁcmde V!ctma.ac VBZGTB Tel: 250-881?312‘-’3:‘ 250-881-7470

83
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COMPACTION INSPECTION

ASTM D698
Froject # 15640558 Phase: 4000
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
Tasted by: AR Daie Tested: 3-Jun-16
Max pdry: 1715 kg/m® Moisture (%) 17.7
_FleldData: ~ Date of Tesk:  01-Jun-16 Compaction Spec. (%): 80
' ' Technician AB
Probe |Height Above! Reporied | Reported % of Max
Test# | Depth Grade Moisture | Dry Density dry
(mm) (m) (%) (Kgimy | P

657 250 0.25 19.7 1628 94.8%

58 250 0.25 - 23.2 1644 90.1%

59 200 0.25 20.2 1652 96.3%

80 250 0.25 228 41584 93.0%

61 250 0.25 20.1 1671 07 4%

62 250 0.25 18.4 1775 99.5%
REMARKS :

Test #82 may have contained a largsr percent of oversize material but did
appear wall compactad

Reported by

ABJAA

e
Mackie

mmmmmmmhummw mmmwnmmmm mmmn
GOLDER ASSOGIATES L., mcmmwmac.wzm Tol: 250-884-7372 Fax: 250-861.7.
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Laboratory Compaction
Golder Characteristics of Sofl Using

=5 Associates Standard or Motified Effort
ASTMD 68 Standand Proctor
1540568 Phase: 1000
Brimmel Engineering
SIRM - Stebbings Rd Quary
$A10 - 1C Liner Clay
Stebbing Rd Quarny
, B — _ Dete Sampiod: 1<kt
Tested by: AR Defe Tested: _ 3-Jun-16
Tost Data
Effort Type B {TestMathod  [B  [Mould Volume jo.00003%0 [m?®
Compaction Results
Dry Density (Kg/MY) 1645.7 1673.9 1681.1 18197 | 15642
[Motsture Content (%) 14.0 16.8 192 22.4 253

mE
- e gy e Tarn Alr Violids Curve GO s 20
B “ | e Poly_ (Earat)
-« . 1
\ﬁ“
wn (’_ hJ

-

Dry Demaity (g1
r

- \ "'\
ﬂ\
N N
_ 1 AN A
%05 % m pd
5% 177 1715
0% 188 1749
16% 160 1784
20% 451 1620
Mﬂ H 15 16 ”w 1 i) L] ™ 2 2 = 24 F -] »
[Uncomectsd Optimum Moishare content (%) | 185 [Uncomected Max Dry Densiiy {(Kg/t) | issy |
Correction for oversize particles ASTM D 4712
Max, pescant oversized (%) 20 Sisve Size 8.5
Percent oversized (%) 5 Percent test fraction (3) 85
Gse (assurned): 23 Gt {essumad); 27
Watsr pontent of oversized (%) 1.7 Waler contant of Test (%): 140
Final results
[Corectsd Optimum Moistre contert (%) | 176 |Comectad Max Dry Denstty (Kg/ve) T
Reported by: A Reid 6-Jun-18

Gokior Aososiates L, 5796 Caroy Re, Vickerie, BE, VAZ 678, Tok RX-031-13T2, Fex 286-881-T476
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Wedge/Extrusion Trial 1

WESTERN TANK
& LINING L7D.

Customer: PO#

12180 Vickers Way Production Date:
Richmond BC V6V-1H5
Office 604.241.9487 Fax 604.241.9485 QA Test Person: Y
TolkFree 1.800,551.4355

Welding Tech: L 5.22

Welder Qualification For Liners: % Time Ending:

sizer expressed in decimet fect
o : Length  Width Style
Material Type: .40:MIL LLOPE SOEMAX-140-7000" Liner Size: |- +5210) 42{STAIR STEPPED LINER .

Welder Number: o1 o . Outside Te.mp.: 75
Welder Set Temp: 240 Inside Temp: 75
Welder Set Speed: 79 7imed FeM 25} Sheet Temp: 75
Extrusion Rod: NO Welder Set up with bar Y/N ND

Peel Data test speed is 20 infmin uless othervise noted

Inside . Outside : Failure . - Seperation .. . © 0 i D

{Lbs} . {Lbs) Type S {%} Comments A L
65 &80 SE1 0 PASS
57 57 SE1 PASS
el 59 STE PASS
57 53 STE PASS
56 54 STE PASS

th B b b=

[ L} Pl J]

Shear Data

(b)) e o Comiments s o T D e
G2 200+% STE/PASS
59 200+% STE/PASS
58 200+ STE/PASS
B3 200+ STE/PASS
58 200+ STE/PASS

o N

Notes: Tear Back Resuits on Sample Weld; G00D

STE = sampie stretch to end of test 5E2= break at seam edge top sheet (extrusion shear only)
3E1 =sample break in outer edge of seam 5E3= break at seam edge in bottom sheet {(extrusion peel only}

58
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WAG-ITLr. Seam End Coupon Log 13
Customerz ~ ~  WESTERN TANK o | N |
ProductionDate: |  17/06/2016 | crews| 522 {
Welder Settings
WESTERK TANK Welder#t | 11| Operator 5,22 {remp/Speed 2407799 |
SLINING LD, Tiwd wekder spaed

Distance in feet 1 223 [T:med Sec.l 54 | Feet per min, 3B
12180 Vickers Way QATestPerson: |  8.22 | wsl] . wooozssz -]
Richmond 8¢ VEV-1H3 : e o

Office 504,242 5497 Fux 64,241 5485 Material Typa: AOMILTLDPE SOLMAX 340°7000 7

Toll-Free 1800 55LARSS wenindeepr Length Wi
UnerSize:{ . - 2ig]

_ . Siyle . . .
HZ[:STNR.SF.EPPED:HN‘EﬂI Uner #}

Jolo]{o|o]|o|a]|elal|el=]||ale

Wa P2-52

Notes:

TE » samgia strwtch o end of terst SEL = saie break In outer edge of sezm [Puit Checks (nan-destritctive saam R putls) GDOD |

W - ITL Y,

89
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27

WESTERN TANK
& LING LTD. ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
o BlchmendBOVEYHS . ... .. . L.
Officz G424 L9497 Fox (M. 2419485
Tol-Free LEIG.551 4955
Date Roll
MFG RoitiD Width | sample
date # mezared | area | H1 | HZ | B[ H4| S| H6 [ #7 | 48| 49 |M10| Avg. | QA
[s/a7i6 nalse 2-085157 22.3MIDDLE | 362] 36.7] 37| 35.6] 353} 39.5| 389 3se] 401] 402] 3781|522
lsmns 23
12{14/14 5-11923 24" lags, 72| 373| 37| 36| 37.¢] 385| 396| avel amal sms| a7Rs22 |
5OIV/0]
DIV}
#DIV/0!
fov/o!
DIV
#Dvjo|

100
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Liner Quality Control Audit 29

WG - ITL Que. WO QA Testine\Calculator Liner Size Test Toleran
hspector 8.22 Crew 5.22 Date 1740612016
Ltength Width Style
Work Order # WO0-002587 Size /Style|  210] 142FTAIR STEPPED LINER
PO#  NA Customer WESTERN TANK Liner # 10F1

Width Calculator [enter for size ordered) Sizes are expressed in Decimal fest
s _

7| 152375

YY) BT [ 6528738 . 7
Finished

~ . 210F g
verification

1st panel length N
. size/persops o pets22 Clength 2106 Actual Width
Stepped Panel lengths 210's",183'6",165'6",138'6",107'5",80'6",52'6"
Step inset NA
Secondary measurements (cutwelds) NA,
Cross welds: NA Inspected by: NA
Seam lip pull checks (non-destructive) GOOD
Special Instructions NA

Material 40M1LLLDPESOLMAX140-?DGU . Color Qut BLK
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 Dtherl

{5tandard = mil, size, vnroll snd unfold arrow]
Standard Information Written on ttem | X I Other;
refer to E.1.C for standards
Packaging Wrap/ Color: Standard Linerl X I Other: FELT,LLDPE, 5X12 MIL WHITE
refer to E.C for standards

Standard Package Labeling I X | Other:

Notes

101
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Wedge/Extrusion Trial

WESTEBN TANK
& LINING LTD. .
Customer:
12180 Vickers Way Production Date:
Richrrond BC V6V-1HO
Cffice 604.241.5487 Fax 604.242.5485 0A Test Person:
Toll-Free 1,.800.551.4355

Welding Tech:

Welder Qualification For Liners: .. Time Ending:

sire expressed in decimol fest
Length Width Style

Material Type: Liner Size: | 132[LNR’
Welder Number: D-11 Outside Temp: 68
Welder St Temp: 860 Inside Temp: 70
Welder Set Speed: 699 Timed FPM 25 Sheet Temp: 68
Extrusion Rod: NA Welder Set up with bar Y/N N
Peel Data vest speed is 20 in/min unicss othenvise nated
- inside.  Outside " “Failure. - Seperation . ... .. i
cltbsp . ftbs) o Type - %) -

1 34 34 SE1 0

2 30 77 SE1 0

3 85 g5 SE1 o

4 81 77 SE1 0

5 23 84 SE1 0
Shear Data

- {ubs)- . Comments - 1

1 96 PASS/STE

2 99 200+% PASS/STE

3 o7 200+ PASS/STE

4 92 200+ PASS/STE

5 96 200+ PASS/STE
Notes: Tear Back Results on Sample Weld: GOQOD
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 {extruslon peel only)

102
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WaG-I7L1,

12120 Vickers Way

WESTERN TANK
& LININGLTD.

Richmond Be VEV-1H9

Dificr BO4.241,5497 Fax 605 241 9485
TolFren mmuss_
tert omeed b 2 Byfmin undem ctharsiss noled

T,

Seam End Coupon Log

Customer: ' WESTERN TARK i ANDREW |
Production Date: 1770672016 Crew:l 8.22 !
Wolder# [D-11 | Operator | [rempyspeed 850/593 |

Distance in feet

QA Test Person:

| Feetpermin. [ 25 ]

Material Type:

..m;,mﬂ_.mm.

L ;
Wi Pi1-51 B B1 5E1 o 104 200+ PASS/STE
Wi P2-52 20 B2 551 o 92 200+ PASS/STE
w2 P1-51 g3 a0 5E1 0 96 200+ PASS/STE
w2 P2-52 81 77 SE1 0 75 200+ PASS/STE
wa Pl-51 7? B SEL G as 200+ PASS/STE
w3 P2-52 75 78 5Kl [y 93 200 PASS/STE
Wi P1-51 &7 82 SE1 a 100 2004 PASS/STE
w4 F2-52 20 75 SE1 g 104 200+ PASS/STE
Wo Pi-51 78 i) 581 Q L] 200+ PASS/STE
Wh P2-52 B2 B 5E1 1] 55 2004 FASS/STE
Notes;
STE = sampie stratch tneod of tet SE1 m ergie bresk In outer erigy of seam [Pull Chacks incn-dastruetive seam Ep pulls) 500D |
163
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m . WESTEAN TANK
& LINING LTO.

ASTM D 5199 MATERIAL THICKNESS

LLDPE
1HAD Vickers Way
L Bidhmond BOVEVEIHS . L L L e e e e e e e -
Cifice 504.24 15457 Fax 604,241 9405
ol-Frem LBO0 S5LA355
Bate Roll
MF& M Roll 1D Width | sample
date Mg # mawred | area | #1 | #2 | #3 #s #7 | 48 | #9 |#10| Avg, QA
I5/A7/16 NA 1-103270 223{BEG. ROIV/Ol 5,22
ATIV/0
HEIV/DI
ADN/0)
FDIV/GE
#DIV/O
*DIV/0)
SOV
104
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Liner Quality Control Audit ’

WAG - ITL Que. WO QA Testing\Calculator tiner Size Test Toleran
mspector Crew SHELDON NIGHT SHIFT Date 171062016
length Width Style
Work Order # W0-002588 size/Style]  89]  132] LR |
PO# ANDREW Customer WESTERN TANK Liner # 10F1

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

A R kY 5§ -6.068966[ - o vl
1st panel length verification Finished
sizefpersons - B9'8"TK " | Length 69.6  ActualWidth = = 1313]
Stepped Panel lengths NA
Step inset NA
Secondary measurements {cut welds) NA
Cross welds: NA Inspacted by: NA
Seam lip pull checks (non-destructive) GOOD
Special Instructions WELD DIRECTION SHORT WAY

Material . 40.DST SOLMAX 840-7000 - BLK
Rolling Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfiy Fold
Scroll Roiled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Meta!l l Cardhoard[ X I Dtherl

(Standard = mil, slze, unroll and unfoid arrow)
Standard infarmation Written on tem | X I Other:
refer to ELC for standards

Packaging Wrap/ Color : Standard Linerl X | Other: FELT,LE DPE,5X 12 MiIL
refer to £.1.C for standards
Standard Package Labeling I X l Other:
Notes
103
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Wedge/Extrusion Trial

WESTERN TANK
SLINING LTD.
Customer: -
12180 Vickers Way Production Date:
Richenond BC VEV-1H9
Office £04.241 9487 Fax 604.241 0485 QA Test Person:
Toll-Free 1.800.551.4355
8.22

Welding Tech:

Welder Qualification For Liners: -~ Time Ending:

size expressed in desimal fest
Length Width Style
AOMIE BST-SOLMAX 8407000 - Liner Size: | 46|

Material Type: 43{LINE}
Weldor i . SV s e v oﬁhtsidé Tem';';:" — PR o
Welder Set Temp: 8&0 Inside Temp: 68
Welder Set Speed: 6997imed FEM 251 Sheet Temp: 68
Extrusion Rod: NA Welder Set up with ba:N N
Peel Data
- lnside. - Outside
soo{Lbs) . oo (Lbs)

1 84 24

2 80 77

3 85 &s

4 81 77

5 83 84
Shear Data

1 % 004%  |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: GQOD
$7E = 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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Wedge/Extrusion Trial 2

BLANG LD,
GLTD. _ L
Customer: WESTERN TANK PO# . ANDREW
12180 Vickers Way Production Date:
Richmond BC VBV-1H9
Office 604.241.9487 £ax 504.241 5485 (A Test Person: _WQ-.'ng_ggg
Toll-Frea 1.800.551.4355

Welding Tech:

Welder Qualification For Liners: - Time Ending:

size exprassed in decimal feet

length Width Style
Materia! Type: :40MILDST.SOLMAX B40-7000 : LinerSize:| © . -46]-© - 143[: . 0 UNER ¢
Welder Number: B  EXTRUSION  Qutside Temp: &5
Welder Set Temp: PRE-HEAT 400/PLASTIC 425 Inside Temp: 68
Welder Set Speed: {7imed P ] Sheet Temp: 63
Extrusion Rod: YES Welder Set up with bar Y/N N
Peel Data test speed is 20 indmin unless othensiss noted
Inside- - Outside . Failure - Seperation ~ ..o o
ooofLbs) o (ths) 1 Type L)
1 30 NA 1]
2 85 NA ] PASS
3 B7 NA 0 PASS
4 79 NA 0 PASS
5 87 NA 0] PASS
Shear Data
- Shear; :
A (1-5] Comments
1 a7 PASS/STE
2 89 200+% PASS/STE
3 94 200+ PASS/STE
4 88 200+ PASS/STE
5 &7 200+ PASS/STE
Notes: Tear Back Results on Sample Weld: NA
STE = sample stretch to end of test SE2= break at seam edge top sheet (extrusion shear oniy)
SE1 = sample break in outer edge of seam 5E3= break at seam edge in bottom sheet {extrusion peel only)
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WaG-TLe,

WESTEBRN TANK
S LINING LTD.

12180 Vickers Way
Richrond Be YEV-1H2

Office SA.24 15457 Frx 804.241.9485

Toll-Fres 1205514355

sextepead i 10 mfnt e theratm noted

Seam End Coupon Log 3
i AN N

ProductionDate: | 17/0602016 |  cCrewsf 22 |

Walder Satthogs

Welder # [5-11 ] Operator | 522 ffemp/speed B860/6599 ]

Distance in feat I 23 IﬂmedSer_I 54 I Feet per min. l =1 |

OATestPersan: | 5.22 |  wyol . -wooosss ..

Material Type: i MLDST SOLMAX 8407000

ssemdec e -Length  Width
Liner Size: | £)

(%)
[¢] o8
- 5] 56
0 100
P2-52 1) 59 ZB5H PASSSSTE
w3 Pi-51 82 80 5E1 o L] 2004+ PASS/STE
LE] P52 BG 78 SEL '] 97 200+ PASS/STE
wa p1-51 87 84 SE1 0 100 200+ PASS/STE
W& P2-52 B2 a2 %EY 0 52 200+ PASS/STE
W5 P1-51 B0 85 SE1 0 104 200+ PASS/STE
W5 P2-52 8D 93 SE1 D 93 200+ PASS/STE
Wé P1-51 75 85 SF1 0 107 200+ PASS/STE
W6 p2-52 71 BD SE1 [ 85 200+ PASS/STE
Notes:
STE™ sample streich 0 end af best 5E1 = 3emple bexzXin oater ege of seary [Puli Chiacks {non-destructive saam i pdiis) GOOD !
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YWESTERN TANK ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BCVEV-AHY. .
[¥fice 604 T4 1. SART Fux B0, 241 0435
Tol-Free 1.H0G.552 A35S
Date ) Rott
MFG nail Roll ID Width | sample
date Mfg . # mevzed | area | #1182 | #3 #5 #7 | #8 | #9 [#10] Avg. QA
- 1-108270 223lBEG. W/l S 22
#OIV/GI
#oVRL
¥DIVAI
F0WV/D}
ool
#0401
MV

108
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Liner Quality Control Audit ’

WAG - ITL Qus. WO 0QA Testing\Calculztor Liner Size Test Toleran
Inspector 5.22 Crew SHELDON NIGHT SHIFT Date 17/06/201%
length Width Styfe_
Work Order # WO-002589 Size / Style] 46| 143 LINER i
PO# ANDREW Customer WESTERN TANK liner # i

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

1st panel length verification Finished
' size/persois - 46'6"TK | Length © 466 Actual Width
Stepped Panel Iengt_hs NA
Step inset NA
Secondary measurements {cut welds) NA
Cross welds: 1PANEL 5 EXTUSION WELD BONE Inspected by: 5.22
Seam lip pull checks (non-destructive) G0aD
Special Instructions WELD DIRECTION SHORT WAY
IMaterial © 40 DST SOLMAX 840-7000 . Color Qut BLK
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

Care Type Used: Metall I Cardbuardl X l Otherl

[Standard = ml), size, enrolt and unfold arrow)
Standard Information Written on item I X I Othes:

refer to ELC for standards

Packaging Wrap/ Color : Standard Linerl X I Other: FELT,LLDPE,5X 12Mit WHITE
refer to E.LC for standards
Standard Package Labeling I X I Other:
Notes
110
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Brimmell Engineering Ltd
971 Bank Street
Victoria, BC
V8S 4B1
thrimmell@shaw.ca

South Island Resource Management o _ April 18/17
o File 15-13

Att: Rahim Gaidhar, GIT

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

This letter is further to my report of Fuly 4/17, our recent discussions, and receipt of several
digitai 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 carTy 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, 2 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 hedrock was accomplished, 1m of clay and 300 mm of sand were placed and
slope grading occurred on the Southernmost slope foliowed by the placement of base liner and
welding to the adjacent cell.

» Following the completion of welding, a 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 lifts with a roller. It is therefore concluded that construction of Encapsulation Cell
1C meets the standards ired by MEM Permit Q-8-094 and MOE Pegmit PR-105809.

€ required by ermit an /i%

for Brimmell Engneering Lid.

111
Page 121 of 245 MOE-2017-71594



~I
(2]
(L]
—
™
=
—
=]
o
L
O
=
(L]
=
]
_——
[a)
ol
]
—
Qv
[=]
]
o

‘ease Bujisixa xolddy ‘T auindi4




Page 123 of 245 MOE-2017-71594




¢ .,".....rxatln.).,r.v\‘.,“...n..__nlh....rr_. ".....(..__.

=t
[=)]
L
-
~
[
—
Lan]
n}.,_
L
O
=
Lo
=t
L]
y—
o
=t
L]
—
@
()]
L]
[

Jsu youp A
Sunsixy @

‘ado(s 1S9 9T vid 4o 8ujisao) 'z aindi4




Page 125 of 245 MOE-2017-71564



o
[=)]
L
-
~
[
—
Lan]
n}.,_
L
O
=
Lo
=i
L]
y—
o
(]
L]
—
@
()]
L]
[

JDA0 J3U|| MON ‘98RIBA0D JBUI
Mau Jo mala yBnoy 'p aund|4




YW

Page 127 of 245 MOE-2017-71564







Cell 1

¢ Contaminated Soil Placement As-
Built
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A

Celt As-Built Information
(Each: grid 30m X 10m at base of cell, diminshing at edges based on slopes) M
LIFT NUMBER: 1 {0m to 1m above sand finer) /‘

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

e c2 ! B3 82 B A3 A2 AL
ENEX/YATES- | ENEX/YATES- |ENBXSWP22/19
o e FMF FMF HALLO | HALLO pCT prisingl i b
| ea P PB HALLO | HALO PCT 1950+ | 1950+ | 1950+
I - R B o ¢ et | e | Y |o500a son19sp4a-son,
3 SOIL
o P8 PB pCT pCT pCT asoL | 4son | 4sol
c PB PB peT pT PCT asoiL | 450 | asOL
5 FMF peT pCT PCT 4SO | 4SOl | 4sOL
A FMIF PCT peT pCT aso | ason | asoiu
SOIL KEY
5.21
118
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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: 2 {1m to 2m above sand liner) f
Schematic of PEA Cell 1 using Environmental Monitoring Grid Systemn
Cc3 c2 £l B3 B2 B1 A3 A2 Al
G FMF FIMF FMF HALLO HALLD PCT ENEX/YATES- | ENEX/YATES- | ENEK/WP22
F FMF FMF FMF HALLD RALLD PCT YATES-/1950+ YATES-/1950+| WP22/1950+
i e | e | e et o | 1ss0r " osor . .19.50;_
D FMF FMIF PCT RCT PCT 1950+ 1950+ 1550+
C FMF FMF PCT PCT PCT 1950+ 1950+ 1950+
8 FMF PCT PCT PCT 1950+ 1850+ 1950+
A PB PCY PCT PCT 19504+ 1950+ 1950+
SOIL KEY
s.21
1182
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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: 3 {2m to 3m above sand liner)

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

/

3 2 cL 83 82 B1 A3 A2 a1
G FMFE FMF FRtF HALLO HALLG PCT ENEXSYATES- | ENEX/YATES- | ENEXAWP22
| e P8 PB HALLO | HALLO pCT YATES- | vaTes- | we2
; e [ B PO pcT | ecr | 3sonL | ssow  |wezzsason|
0 PB PB PCT PCT pCT 5oL | 3soL | 3-s0iL
; PE PB pCT PCT pCT 3500 | 3500 | 3-soL
. PB pCT PCT PCT 3sol. | 3son | s-son
. PB PCT PCT pCT ssoL | 3son | s-sow
SOILKEY
s.21
120
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Cell As-Built Information :
{Each grid 10m X 10m at base of cell, diminshing at edgas based on slopas)
LIFT NUMBER: 4 {3m to 4m above sand liner)

Schematic of PEA Cell 1 using Environmental Monitoring Grid System

/

c3 cz c1 B3 B2 B1 A3 A2 Al
o FMF FMF HALLO | HALLO PCT | ENEXMATES: | enexares- | Enptwea2
o re P8 PB HALLO | HALLO i YATES- | vaTEs- | weaz
; | e | P | e PCT  |vATES/3-sol|vaTES-/3-500| wrzz/asoi]
0 Pa PB ACT pCT PCT 350L | 3soL | 3-sol
. PB PB PCT PCT PCT 3sol | 3sow | 3son
R PB pCT PCT PCT 350IL | 3SOL | 3-S0IL
. Pa PCT PCT a) 350 | 3son | 3-s0i
SOILKEY
s.21
121
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Cell As-Built Information
(Each grid 10m X 10m &t base of cell, diminshing at edges based on slopes} N
LIFT NUMBER: 5 {4m to 5m above sand liner) /

Schematle of PEA Cell 1 using Environmental Monitaring Grid System

C3 Cc2 Cl B3 B2 Bl A3 A2 Al
G FMF FMF FMF HALLD HALLD PCT YATES- YATES- WP231
F PR FB PB HALLD HALLO PCT YATES- YATES- Wp22
i . | e | s | sa | vens | vares. wr2z
5 PB FB PCT PCT PCY QFw QFW QFw/welz
c [32:] FB PCT PCT PLT 3-SCIL/QFW | 3-SOIL/QFW | 3-5DIL/aMw
B PB PCT PCT PCT 3-50IL 350IL 3-50I1L
A FB PCT PCT PCT 3-50IL 3-501L 3-50IL
SOIL KEY
s.21
{._..m-.
122
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(o

Ceil As-Built Information
{Each grid 10m X 10m at base of cell, diminshing at edges based on slopss) M
LIFT NUMBER: 6A {5m to 5.5m above sand liner) /

Schematic of PEA Cell 1 using Envirenmental Monitoring Grid System

o) c2 €1 B3 82 Bl A3 A2 Al
p FMF FRAF FMF PCT PCT PCT Wwp22 VWh22 wp2z
F PB PB P8 pPCT PCT Pender Wp22 Wp22 Weia
E .. P T T S S S (P
D PB PB PCT PCT PCT/Ewen Wp22 Wp22 We22
c FMF FMF PCT PCT PCT/Ewen wp2z Wp22 We22
B FMEF PCT PCT PCT/Ewen YATES- YATES- YATES-
A PB PCT PCT PCT/Ewen YATES+ YATES+ YATES+
SOIL KEY
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) N
LIFT NUMBER: 6B {5.5 to 6.0m above sand liner) f
Schematic of PEA Cell 1 using Envirenmental Monitaring Grid System
3 C2 ol B3 B2 Bl A3 A2 Al
G FMF FMF FMF PCY PCT PCT PCT PLT PCT
r FIVF FMF FMF PCT PCT Pender Pender PCT PCT
i PR . a1 e | reder | penser | per - przz
D PB PB T PCT Ewen Wp22- WP22-/WP22 W22
¢ FIVIF FMF PCT pPCT Ewen WP22- | wrzaiwp2z | w22
B FMF PCT PCT Ewen WP23- | wk22/wp22 wWe22
A FMF PCT PCT Ewen YATES- | YATES-fwp22 We2z
S0IL KEY
s.21
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Celt As-Built Information
{Each grid 10m X 10m at base of cell, dim!nshing at edges based on slopes) N
UFT NUMBER: 74 {6.0m to 6.5m above sand finer) /

Schematic of PEA Cell 1 using Environmental iMonttoring Grid System

C3 £2 Cl B3 B2 B1 A3 A2 Al
G FMF FMF FMIF PCT pCt PCT PCT PCT PCT
. FMF ] PB PCT PCT Pender Pender PCT PCT
_E o T s I e 1 v T reie 1 verie | rer | o
b FB PB PCT PCT Ewen Ewen/ PCT PCT pcT
C PB PB PCT PCT Ewen Ewen/ PCT PCT pcT
8 FME PCT BCT Ewen YATES- YATES- YATES-
A FMF PLT PCT Ewen YATES- | YATES- “YATES-
SOIL KEY
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) H
LIFT NUMBER: 78 {6.5m to 7.0m above sand liner) /

Schematic of PEA Cell 1 using Environmental Monitaring Grid System:

a3 c2 1 B3 B2 B1 Al A2 Al
G FMF FAF FMF PB PCT PCT empty empty empty
F FMF FMF FMF FIMF PCT Pender Pender PCT T
é - es e | Em R vender . -
5 PB PB FMF PCT Ewen Ewen/ PCT PCT PCT
c PB PB PB PCT Ewen Ewen/f PCT PCT LT
8 PB PB PCT Ewen Ewenf PCT PCT PCT
A PB FB PCT Ewen Ewen/ PCT PCT BCT

SOIL KEY
5.21
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Cell As-Built tnformation

{Each grid 10m X 10m at base of celi, diminshing at edges based on slages) N
LIFT NUMBER: 8 (7.0m to 7.5m above sand finer) /'
"Empty” cells are due to sfope requirements ond connot be fitled urtil new cells buift

Schematic of PEA Cell 1 using Environmental Monitoring Grid Systam

] c2 C1 83 B2 Bl A A2 Al
G empty empty empty empty empty empty empty erpty empty
E PB FB pg FMF PCT/AT- Ewen Ewen Wi A empty
. PB P8 FMF PCT/ATs | Ewen Ewen P | empty
B PB PR FMF PCT/AT+ Ewen Ewen PCT empty
c PB 7B PE PCT/AT+ Ewen Ewen PCY empty
e PB PE PCT/AT+ Ewen Ewen PCY Bmpty
A PB PB PCT Ewern Ewen PCT empty
SCILKEY
s.21

Lift 8, 07/04/2017, 12:558 PM
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Cell As-Built information

{Ezch grid 10m X 10m at base of cell, diminshing st edges based on siopes} N

LIFT NUMBER: SA {8 m to 8.5 m abave sand liner) /

"Empty" cells are due to slope requirements and cannot be filled until new celfs built

Schematic of PEA Cell 1 using Enviranmental Monitering Grid System

3 2 1 B3 B2 Bi Al A2 Al
G empty ErIpty empty empty empty emply empty emptly empty
f FMF FMF FRAF FMIF Ewen Ewean Ewsan Ewen empty
. FMF FME FMF Colis+ | Colt5/ep| Colis+ | gwen | empty

D FMF FMF FMFE Coll5-/ColtSy] ColiS+ Coll5+ Ewen empty
c PB PB P& Colis-fColiz+§  Colis+ Col15+ Ewen empty
B PR FB Coll5-fColis+ | Coll5+ Col15+ Ewen empty
A PB FB Coil5-floliS+]  Colls+ Col15+ Ewen empty

SOIL KEY

s.21

Lift 94, 0?,‘0%%017, 12:58 PM
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Cell As-8uilt Informatian

{Each grid 10m X 10m at base of cell, diminshing at edges based on slopes} N
LIFT NUMBER: 98 (8.5 mi to 9 m above sand finer) f
"Empty" celis are due to siope requirements and connot be filled untilf new cells built

Schernatic of PEA Cell 1 using Envirenmental Monitoring Grid System

3 £ Ci B3 82 Bl A3 Al Al
G empty erpty empty empty empty empty empty empty empty
f empty ermpty empty empty Ewen Ewen Ewen Ewen empty
E S empty i érhpzy- ER em'ptv- " Colls+ Ewen Ewen Ewen emptv
D empty emply empty [ CoftS-/Collss Ewen Ewen Ewen empty
c empty empty empty | Colls/Colls+ Ewen Ewen Ewen empty
B rB PB Col154Coli5+|  Ewen Ewen Ewen empty
A Pa PB Coi 5-fColi5e Ewen Ewen Ewen empty
S0IL 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 {8 m to10 m above sand liner) f
“Empty" cells are due to siope requirements and connot be filled until new cells buife
Schematic of PEA Cell 1 using Environmental Monitosing Grid System
C3 2 1 83 B2 Bl A3 AZ Al
6 empty empty empty empty emply empty empty empty empty
F empty empty empty empty Ewen Ewen Ewen Ewen empty
E | empty | empty | empty | Ewen Ewen Ewen Ewen | empi-y |
o empty empty empty Ewen Ewen Ewen Ewen emply
¢ empty empty empty Ewen Ewen Ewen Ewen empty
8 empty empty Ewen Ewen Ewen twen empty
A o empty empLy Ewen Ewer Ewen Ewen empty
SOIL KEY
s.21

Lift 10, 07/04/2017, 12:58 PM
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Ceil As-Buift 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 finer) /
"Empty” cells are due to slope requirements ond connat be fitled untif new cells bujlt

Schematic of PEA Cell 1 using Erwlranmental Monkoring Grid System

3 2 i B3 B2 Bl A3 AZ Al
6 empty empty empty empty ampty empty empty smpty empty
. empty empty empty empty Ewen Ewen Ewen Ewen empty
B E. T empty | empty empty | Ewen Ewen Ewen Ewen empty
D empty empty empty Ewen Ewen Ewen Ewen empty
¢ empty empty empty Ewen Ewen Ewen Ewen empty
B empty empty Ewen Ewen Ewen Ewen empty
A : : 1 emply empty Ewen Ewen Ewen Ewen empty -
SOIL KEY
s.21

Lift 11, 07/04/2017, 12:58 PM
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e Landfill Engineering
o Solid Waste Planning
o Envirenmental Moenitoring
¢ Landfill Fire Control

January 30%, 2017 PRI17002
AT Downs, M P.Ag o e
Drirector, Authorizations — South
Environmental Protection Division
Ministry of Environment
Email: Al.Downie@gov.be.ca

Re: Cabble Hill Holdings Ltd. - Pollution Prevention Order —File: 103688

Dear Mr. Downie;-

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

Sperling Hansen Associates (SHA) wes contacted by STRM 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 lendfill coll. Additionally, SIRM has been providing updates on
cwrent site conditions since the inspections,

SHA®s Undetstandigg of the Polution Prevention Order — As Quilined in MoE’s PPO

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

¢ October 8, 2016 — SIRM report spiil of untreated contact water onta 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 subseguently discharged to the environment.

» Subsequent inspections by MoK Compliance staff (IR 30547) determined that CHH was
in non-compliance with Permit No. 105809 due to the discharge of untreated comtact

waier into the settling pond.
Nogth Vanconver Office Kamloops Difice
8-1225 East Keith Road, Nerth Vincouver, Botish Colmbis, V77 113 1332 McGill Road, Kamloops, British Colmbia, V2 SN§
Fhone (604) 5867723 Pax (604) 986 7734 Phone (778)471 7088 Fax (774) 471 7089

www.sperlinghansen.com
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o 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.
s MokF aiso 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 @ Qualified Professional, to continue with

implementation of cleanup activities, mitigation measures, site restoration, and
management actions in order to prevent any further discharge of untreated contact
w;ier 1o the environment, including the following actions by 11:59 P.M PST on October
12%, 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

b. Muaintain, and if necessary construct, appropriate lined. ditching and/or other

- collection -and--conveyance systems to capiure all contact water 50 it can be
managed in accordance with Permit 105809; and

¢. 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 moniforing activities at the site as follows:

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

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

¢. 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 STRM 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 sitc inspection was completed on October 24 & 25%, 2016 by Scott Garthwaite.
Duuring the inspection, SIRM and contractors had recently completed the sand cushion subgrade
layer in preparation for the 40mil LLDPE geomembrane liner cap. During the installation of the
sznd subgrade layer, crest elevations were adfusted to ensure mininram 5% grades to side slopes
and crest ditches to minimize ponding water. Crest ditches were also completed to aliow
collected water to be shed efficiently to the rorthwest comer of the crest before being conveyed
to the lined downchute and onto the quarry floor as non-contact distarbed water. The liner cap
system was deployed as pre-fabricated / welded panels (3) which were rolled out and unfolded in
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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 comirol qualification welding and testing using a tensometer to manmfactures
specifications to ensure both shear and peel strengths values were achieved.

“A¥h ead of SHA’s Hspestion, more defailed welding wes stll requived and oogoig by SBM

and their subcontractors,

Attached i Appendix A are the Pre-Fab 40 mil LLDPE Liner QA documents compieted by
Western Task and Lining (WTL) for which SHA bas reviewed and found acceptable.
Additionally, record drawings of the landfill aud fner extents is presented in Figwre 1 in
Appendix B.

SHA’s second inspection was completed on November 26%, 2016 by Scott Garthwaite apd Dr, ™

Tony Sperling. At this time, the landfill cap liner system was considered to be 90% cotnpleted .
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 aronnd the
perimeter of the PEA to ensure no wind uplift would occur. All precipitation falling on the PEA
was being shed to crest ditches and downchutes before being discharged to the quarry floor as
non-contact disturbed water. Perimeter nn-on diversion ditches were edequately diverting any
mn-on water away fiom the PEA as non-contact water from undisturbed areas. Feachate
collected from within the PEA was being collected i reservoirs and pumped to the contact pond
before treatment af 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 systenn, there are no major defects within
the ‘non-contact wates 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 tagks that were outstanding before the PEA liner completion could be signed off
on, which included:

+ Additional detailed welding of patches on the crest, tie-in to the basal liner on Bast and
North toe the PEA and pipe boots for which SHA or 2 qualified professional must be
present;

o 3" Party review of welding detail work and quality assurance and contro] testing of
welded seams; and

* Final inspection / completion report summarizing all PEA work including quality
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,
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Status of Tasks that Required hmmediate Action — Based on MoE’s Concerns Outlined in
the PPO

m—

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

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

Thelmdﬁﬂma[EEA[hasbeenmccessﬁzﬂggmm 40mil LIDPE Ganmetnbmne
a sand cushion below. Minor d a tie in to the er
remained to be completed at the time of SHA’s last inspection, but the cover system was
fa ive, Jt is SHA’s opinion that 95% of the ipitation faili the i
being shed as nun-conmctdisturbedwutcr’thatis i i to the floor
ltwlll vli to&ze ite i for testing pror to di

2. Maintain, and if necessary construct, appropriate lined ditcking and/or other collection
and conveyance systems to capiure all contact water so it can be managed in accordance
with Permit 105809;

SIRM an IS (- hn ditches on ﬂnc leted PEA to cnsure
je n 1 : L e o‘n

and divected away from the PEA. All contact water generahng leag}_;ate is being collected
via leachate collection system at the base of the basal liner and eonveved to the storage

0irg in to_the contact water and_treated ‘Water
Treatment P the it 105809,

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

has been in place 2s of mid-Novemher. fis “BakerTanks” have been de-mobilized.
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Given the effectiveness of the PEA geomembrane system, as ouflined previousty, SHA
feels there is sufficient storspe onsite to deal with any leachate produced from within
PEA,

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

" 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 functionality 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 (AT Downie) with details
and status on the environmental control systems in place.

5. Monitor .‘:md sam_pleﬂuzqu e (4 'hrvofuméin nffdaf)anﬂqua?xiyofe e e
discharged from the setiling pond cutlet (site E292898) on.a daily basis when there.is-a. .
discharge from the settling pond, in accordance with procedures and parameters listed in

Permit 105809;
SHA has not been contracted to complete menitoring, sampling and tracking of effiuent
guality ar ischarge antity from the ongite settling : SIRM_has

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

discharge from the setiling pond.
SHA has not been contrscted io_complete estimates of flow in the ephemeral creek
do of the settli outlet on 2 dajly basis and co! ily water i

samples during discharge events. However, SIRM has communicated to SHA that they
provide daily emsils (including holidays) updates to the MoE (AY Downie) with details of
flow estirna water ity data from the eph creek downstresm of the

seftling pord.
SHA'’s Professional Opinion on Risk to the Environment Based on Landfill Carrent Status

S]RM{andCHH)nwdtocump]ctctheoutstandingdmﬂedlinerworkuntheexisﬁngPEA
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 mit geomembrane
liner cap system at the carlicst possible date. Although the geomembrane cup 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 feels that the liner cap is shedding at least

95% of ail clean precipitation a5 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 piven the smatl
volumes of ieachate being penerated now that the cap is in placs.

SHA. was not involved in the constmction or quality assurance inspection/program during the
installation of the basal liner for the existing PEA, but has no rcason to believe it is not

~_fimctioning as designed. SIRM has confirmed that they bave not scen 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 entry of rainfall into the PEA haz 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
contaminated material within the fandfill and that leachate being produced ard collected from
wnhmﬂmimdﬁﬁwﬂlconﬁnuetobemanagadpmpeﬂyandwﬂlnotbu introduced to the

sum;-undmg / recmmg envmmment gwen the -mnmental controls n place

.SHAreconnnmdsthatthePPObelrﬂedbasedonwnﬂenconﬁxmahonﬁomCIﬁith&tthe -

existing outstanding work items related to the liner system of PEA be completed at the earliest
possible date and that SHA be present to ensure the detailed welding work and quality assurance
and quality conirol liner seams, patches and pipe penctration boot testing be completed to
industry standards under supervision of a 3™ Party professional.

Response Letter Completed by:

=

Scott Garthwaite
Sperling Hansen Associates

Report R i
January 30%, 2017
Dr. Tony S

Attached:
Appendix A — WTL QAQC Documents for Landfili Cap Pre-Fabricated Liner Panels
Appendix B — Figure 1 — As-built Drawings of Landfifl 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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SOLMAX £ N S e e Y ot g Cnee X7
ProjectName: £3 TTINE ook g Reference Number: 100430
Project Number: (“p_SML.16-3 k\:zua;‘;‘ Pﬁ‘@ Packing Sip Number: 219280
Resin Resin off HFOD ESCR
0238 D505 D3ags DSBES D5387
F3 1.00 mm Black Smooth
2-B5287 1054997 CECa11250 13-May-18 0.39 0.818 (100 > 120 NiA
2-35288 10584997 CGCB11250 13-May-16 0.38 og1a |100 » 120 N/A
2-85289 ...1054897 ... ... .. .CGCE11250-- - 13-May-16---|- --p38 -|-0.0t8-|100->1204 -~ — - ) o o
2.85297 1054997 CGC811250°  14-May-16 | o398 | ose 100 > 120 NA
2-852802 1054997 CGCB11250  14-May-16 032 | oste {100 > 120 NiA
. |2-85283 1054097 CGC811250  14-Mey-16 03s | 0818 160 > 120 NA
( 2-85295 1054997 CGCB11250  14-May-16 03 | osts |10 > 120 NiA
2-85296 1054997 CGCB11250  14-May-16 038 | ogts |1e0 > 120 N/
2.85297 1054997 CGCB11250  14-May-16 038 | note [100 > 120 N/A
2-85299 1054997 CGC811250  14-May-16 038 | os18 {100 > 120 N/A
2-85300 1054897 CGC811250  14-May-16 030 | osa |00 > 120 A
2-85301 1054997 CGC811250  14-May-16 039 | oot [160 > 120 A
2-85302 1054997 CGCB11250  14-May-16 038 | oste lroo > 120 NA
2-85303 1054997 CGC811250  14-May-16 030 | 0916 {700 > 120 NiA
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2-85305 1054997 CGCB11250  14-May-16 03 | osme [100 > 120 NiA
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o
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= MANUFACTURING QUALITY CONTROL

' SOLMAX Test Resulis - Rolls
Solmox, 280 Boul Mose-Viciodn, Varennes, G, Conoda, J2% 197
TEL: 14505291234 « Faxs 1-450-927-2547 ¢ www.soimos.com
T - e,
Project Name :  F3 JUNE %N}*}\ Reference Number: 109430
Project Number : CP-SML16-3 O ey Packing Slip Number: ) g5¢p
3 AR o
Product : 1054997 " Dty P22
F3 1,00 mm Bleck Smooth
E average | membrsne | Black Black Yisd Break Resist. | Resist, Btsbilty Helght
Deumsity | Content | Disperslon | Stresgth Elozg. Strepgth Elong. $u fout
Tait mm ghee % Cat and2 | ¥NMm % kMm% N N % mm
TFest Method Ds199 | DISOS/D7S2 {D424e/ | D596 D6603 DIo4 | Degaz DI1204
Frequescy Each roll if2r0 01 210 155 re V5 Certicd NA
Specification 0.50 <0939 20 Cot 2 00 2
MD 13710 336 | 1070 Px] o
. |2-85287 N 0.92 0929 2.50 Views 115 | 1286 99 343 /
Lt e R £ 0.929 4 Views 349 |uzo | 99 343 /
MD 10010 360 { 1150 96
85289 p| sl 0.529 24 Views 19 |ueo| 103 a2 d
MD| 10410 77 {1213 o6
[, . 285201 U | os1 0.929 248 Views 16 | 1270 o 342 /
' MD 10410 %5 [ 1214 95
285292 . 051 0.929 241 Vicws 359 | 1250 103 342 /
MD G L] 366 | 1214 95
285293 | oo 0.529 241 Views 39 {1251 | 103 342 !
MD 10410 336 | 1085 101
28595 | o2 0.926 241 Views 357 {1236 | 100 350 !
MD 10410 352 | 1168 0
28529 | 0% 0.926 2.30 Vicws %7 | 1259 | 10 330 /
MD 1019 352 | 1168 101
rE529T | 09 0.526 2.50 Views 368 | 1250 | o 350 !
MD L0 /10 350 | 187 93
285299 1 0% 0.526 2.55 Views 352 | 1209 o1 348 /
MD 19410 374 | 1208 93
285300 o e 0926 2351 Vicws 333 |08 | 101 330 /
MD 10410 373 | 1209 93
285301 | os a.926 2.51 Views 3 | 1088 101 350 ;
MD Wi 349 {1197 )
285302 f om 0.926 25 Views 33 lua{ o7 36 /
MD 10710 349 } 1197 92
3
S0 o 0w 0.526 259 Views 333 {1141 | o7 336 /
MD 10410 360 | 1163 92
285304 1 o 0926 240 Views 32 | 1213 pt 336 f
MD 10716 361 | 1143 92
5
283305 | es 6926 240 Views 33 23| 97 336 /
2-hm-16 Page 2 of 2
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SOLMAX £ (DR s s ot e e . conode s 17
FrojectNome: 3 Stock - Abbotsford, BC (D%, i e &1 Reference Nomaber: 109683
Project Numbet : (D_GML 16-5 :Qu;:m Wé" Packing Siip Number : 230104
Resin Rasin o HPOIT ESCR
B N:;I}l)er Product Code !ﬁajimnkl;:: Manu;z?;ured M{EEE D:j Spe(; :esuit Spec:m iesull SpezE%E:sied_ o
DI1238 D1si5 D3E25 D3BES 5397
F2 1,00 mm Black Smooth
2-86685 1054997 COES10400  28-Aug-16 o84 | 098 |100 > 120 NiA
2.86686 1054997 CGEB10400  20-Aug-16 03¢ | os9 |100 > 120 N
2-B6687- -1054997 . . .. - CGER10400- 29-Aug-16 - |- --034 - |-0.919- 100"5'120. R D
2-86688 1054997 CGEB{0400  20-Augi6 | 034 | dste |ro0 > 120 NIAl
2-86689 1054997 CGEB10400  20-Aug-16 034 | 0919 [f00 > 120 NA
.. |2-85680 1054997 CGEB10400  29-Aug-16 034 | oote |00 > 120 NA
( 2-86691 1054897 CGE810400  29-Aug-16 03t | 0918 |100 > 120 NA
2-86692 1054997 CGES10400  28-Aug-16 es4 | osts f1op > 120 A
2-86694 1054897 CGEB10400  28-Aug-16 034 | 089 [100 > 120 NiA
2-86695 1054997 CGEB10400 26-Aug-16 0.34 0513 [f00 > 120 NA
2-86700 1054997 CGES10400  20-Aug-16 03¢ | 0918 [100 > 120 NiA
2-86705 1054997 CGGB10560  30-Aug-16 03 | ogts |00 > 120 NA
286706 1054997 CGEB10410  30-Aug-16 034 | usfe [100 > 120 NiA
286707 1054897 CGE810410  30-Aug-16 034 | aste |100 > 120 A
2-86709 1054987 CGEB10410  30-Aug-16 034 | 0918 {100 > 120 N/A
2.86710 1054997 CGES10410  30-Aug-16 o34 | oste [1o0 > 120 NIA
Quantity [rofls) : ‘""" L

Salrnm:ism!ada&gnpm.ﬂamlm&hnsmtparfmedwdeﬁmwvicestodetmnheﬂpknux‘sgoodscom!vvdihmypmiec&plcsnrmsdﬁcoﬁom.u
with the application or use of Solmax's goods to any particuler systerm, project, purpose, bnstallafion or spacification.

-1
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MANUFACTURING QUALITY CONTROL
Test Resulis - Rolis

" SOLMAX

Solmo, 2801 Botd, Mewfe-Victorn, Yarennes, Qe Conado, J3X 17
TEL: 1-450-829-1234 - Fasi: 1-450-929-2547 « www.scimaox.com

ProjectName :  F3 Stock - Abbotsford, BC ;gk""-- Reference Number: 109683
Project Number : CP.SML16-5 60 ot Packing Stip Number: 554144
Zs i i
&
Product : 1054997 ", Quamﬁ'
F3 1.00 mm Black Smeoth
Froperties average | membrane | Biack | Black Yidd Break Resict. | Restst. | Sobllky Height
Density Content | Dispersion | Strength Elong. Shength Elong, in /o
Unit rm glec % | Cetlamd2 % kNm % N N % fm
Test Metbod DS199 | DISOSDT2 |Da28/ | Dss9s D693 D004 | D4833 Di2d
Frequency Each roll 2o | 1w 20 Wsro | 1St Cestied N/A
. 20- Cat 1/
<
Specification 030 <0939 24 Ca2 | 800 25 215 £3
. .MD 0710 341 { 808 107
1286685 7 1
w 89 0531 145 Views 59 1 977 it 367 /
MD 10410 341 | 898 | 107
2-86686 A ;
o 0% 0.$31 245 Views 39 | o7 1 367 /
D 10410 56 | 1235 [ 107
2-86687
xp| 09 0.931 2.33 Views 369 {87 | 13 367 f
MD . 2351 107
o 2-866E8 16410 3B56 11
( | 92 0.931 233 Views 370 | 1187 | 113 367 f
MD 9 1 iosd 107
x| 9% 0.931 .88 Views U4 {1162 113 367 /
MD o Liost | 104
3-86690 _ ! 1018 49
wo| 0% 0531 2.79 Views s ez | 10 183 /
MD 10710 152 | 1091 104
2-86691
<ol 055 0.931 2.84 Viss 37 7| 108 383 {
MD 352 | 109 104
2 86692 16710
o 093 0.931 2.84 Views 37 lnmrt 1 83 /
MD
2 RGE04 s 10710 361 | 1133 104
I 0.931 27 Views 359 |15 | 109 383 /
MDD
2. 86695 ] 10410 340 970 g0
o 993 8932 275 Views 08 | 23 109 375 /
MD
2.86700 10410 320 | 1013 97
it X1 0.932 271 Views 36 lois | 1w 363 /
Ls ohe 348 | 1029 59
2-86705 0. : !
XD d 0532 27 Views 326 [ 1031 | 104 366 !
MD 810 349 | 102 99
2-86706 . !
w08l 0.932 276 Vi e | os | 108 366 /
MD 109410 364 | 1158 9y
2-36707
it B 1)) 0932 255 Views s | 1081 104 365 /
Mb 10410 354 | 115 5
2-86709
xof % 0.9%2 2,66 Views 350 |10 ] 1 366 !
MD
2-86710 10416 354 | 1115 o8
o 092 0.532 266 Views 30 | o] 10 37 /
. Scimox knat @ design profassional ond has not perfomed ony design services fo datermine ¥ Soimaxs goods compty wifh arTy project plans or specificolions, o
( - wilt five application or use ol Solmess goods to eny porficular system. project, puipose. installolion or specificafion.
04-021-15 PageZofd
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Wedge/Extrusion Trial 1

& LININA LTD-
Customer:
12180 Vickers Way Production Date:
Richrond BC VeV-1HS
Office 604 241 5487 Fax 604 2419485 QA Test Person:
Toll-Free 1.800.551.4353

Welding Tech:

Welder Qualification For Liners: " Time Ending:

siza exnressed in decimal feet

length  Width

Material Type: — 41 BT T
Welder Number; _ D11 Outside Temp: _ 53 .
WelderSetTemp: 860 IndeTemp: T T EgT T
Welder Set Speed: o QQQIMFPM s 19' . . -SheetTemp: - - - - o B
Extrusion Rod: N Welder Set up with bar Y/N N

Peel Data test speed Is 20 in/min unless otherwise noted

1 71 65 SE1 0 PASS
20 71 64 SE1 0 PASS
3l 69 68 SE1 0 PASS
4 &6 66 SE1 0 PASS
5] 71 74 SE1 0 PASS

1] ez 2004% STE/PASS
2 79 200+9% STE/PASS
3 81 200+ STE/PASS
4 &0 200+ STE/PASS
5 Bl 200+ STE/PASS
Notes: Tear Bark Results on Sample Weld: GO0D
. 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)

144
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Seam End Coupon Log 1
s~ wESTERN TN o TR

ProductionDate: | 20163020~ |  Crews] 5.22 N

Wekier Settings
m WESTERN TANK Welder# {D-11 | Operator] < o> Yempfspeed 60733 | \
SLMINGLTD, Thmed weider speed

Distanceinfeet | 223 [rimedSec|” 72 | Feetpermin, [ 15 |

12180 Vickers Way QATestPerson: |
Office 604,241 5487 Faw BOL4L.IABS
et g o 20 i/ mmd e albrovedion ngles

B it

“Wi | Pisi | &7 67 | sei
( “““ : Wi | P52 | 62 3 ST
P1/51 £3 61 £E1
Pafs2 | &2 61 1
Fist | & 3 SE1
mafsz | &1 SE1
Pifsi 1
wa | P52 SEL

63
64
60
W5 P1/51 63 SE1
60
80

77 260+ STE/PASS “we
7 200+ STE/PASS We

= == _——— e
0 200+ STE/PASS WWig

71 2004+ STE/PASS Wit

=== — e e
STE/PASS Wiz

e S - = ==
73 200+ STE/PASS Wis
72 200+ STE/PAGS - 0
70 200+ STE/PASS Wia

71 2004 SYE/PASS Wis
69 200+ STE/PASS
&7 200+ STE/PASS

£l|s(zll<lsl

W5 P2/52

Ws | Pi/si
P1/51
P2/52
P1/s1
P2/52

5E1

62 | SEi |
& %

SE1

tefa| 2|8t |=|eliale|

[\
a
ul
©

olallo|of]e|ollo|alla|cl{eo|ellois]|alaf
®
¢

s(s{|s|s/lz

L
o
1
~1

ETEw sample streich to end of test SE3 = amplx bk in ouver edpe of sozm |Pu1§£:hwstnm-destrucﬁve seam lip pulis) 00D !szz-nmﬁcn
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m WESTERN TANK
& UNINGLTD.

Richmand B V-1t
Toh-Free 18005514355
e spermedd bt 200 ooy Lindren theetved e o

T

Customer:

_ SeamEndCouponlog

.. WESTERNTANK. .

po8. [

Production Dete:

| 20161020 |  Crew] 5.22

Welder # 10-11 |0pemtm-|

Welder Settings

522

fempfspeed  860/355 |

Distance in feet

Tived welder spred

| 223 [TimedSet] 727 | Feetpermin.

4 s

92/52

PisL | 65

SEI

B2/5e 53

5E1

PA/ST

ST

p2/s2

SE1

P15l &7

SE1

P2/s2 66

STE/PASS

: P.1;f51

=

alel

P/52

5E1

STE/PASS

PIfal

P2/52

128}

SEY

STE/PASS

s | 62

18[=)[2|=112|= |2(] (22| |2{2f

P2/52 62

SET

Jalalioic] [olal|s|e||ejcfielo]|jo]o

STEfPASS

retch to end of test SEI = eanpde bruak in outer edge of team

[eull Chede non-destructive seam tip pulls)

GOOD |
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VA T | wesmmaan ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Viekars Way
Richmond BC V&V-149
Cifice ML MKT £ 604, 261.5425
..... | ToRFree LBDASRIAANS ~ R _ _ -
Rofl
Roll 1D Width | ssmple
# mocent | area § Y1 | #2 | $3 [ R4 | B5 | #6 | 47 ] 48 | B9 |H10] Avg. GA

2-86655 223ls 39.6| 40| 367| ams| 37.7] 3m| aas| 37a| avs| avel 3ms}s.22
2-86691 22318 392} 98.4| 38.2] 3849 358 37 43.5] 4L3] 325) ary ms22 ]
2-85708 22.3{B 383 424) 37.8] 363 a6s| ams| 3] s69| asa] 369 782522
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Liner Quality Control Audit

Jnspector §5.22 Craw 5.22 Date 2016-10-20
Length Whdth Style
Work Order # WO-003898 Size/Style] -~ 114]  330] . STPINR |
PO# AS-BCS Customer WESTERN TANK Liner # 1
Width Calculator (enter for size ordered) Sizes are expressed in Decimal feet
—1u] . 3s0) | 1517241
1st pane! length verification
sizefpersons 114'6" tk Actual Width
Stepped Panel lengths  47'3",56'2",65'6",75'2",75'2",908",105'9",114'8",113'3", 11 '8, 109'3",106",97'7" 86'9", 75'7" 65
Step irlSEt 9'1",9'4",10'4“,15'6",15‘1",9’2",1'5"2'5“,2'5“,3'3",9'7",11'2",11'2“,10'7"
Secondary measusements (cut welds) 3 CUT WELDS 3RD,4TH & 5TH PANEL DUE TO WRONG PANEL SIZE
. ADDED 5' PIECE DOF MIATERIAL.
( Cross welds: NA Inspected by: NA
Seam lip puli checks {non-destructive) GOOD
Special instructions NA
Materizl BLACK
Folding
Standard Roll Standard Fan X
Standard Roll with Webbing X Butterfly Fold
5erofl Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metail X I Cardboardl I Otherl :
{Standard = mil, size, unroll and unfold arrow}
Standard Information Written on ltem I ) 4 I Other:
refer to E.LC for stndards
Packaging Wrap/ Color : Standard l.lneli X I Othen: FELT, LLDPE SX12MIL WRAP/WHITE
rafer to E.L.C fot standards
Standard Package Labealing | X | Other:
( ' Notes
148
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Liner Quality Control Audit
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/;_-u.

541053
7+114,2
ep112.9'
95-111.9'
10)-108.8'
11)105.8'
12)-57.4"
13}.86.3
)76, ¥
155-84.6'

PO Q0 L
‘ : P Width. 330"
.,L K} " Cwqa“a .mwwc. uproll Lengih
AOMIL LLLOPE 140-7000 Langih
Western Taok ) 13468
PQ-AS-BCE | N 2)-86.5°
o (o 8 ne,
RgrLs o \ «74.8"

SIRM PEA Proposed Eest Liner |

Elevollons and Distancez are In Meterg
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Wedge/Extrusion Trial 1

' Wﬁ_ WESTERN TANK
8 LINING LTD.
Customer:
12180 Vickers Way Production Date;
Richmond BC VBV-1HS
QOffice 5042410457 Fax 504,241.9425 QA Test Person:
Tolt-Free 1.800.551.4355

Welding Tech:

_ - Time Ending;
size expressed in decimof fort
length Width  Style

Welder Qualification for Liners:

Material Type: Liner Size:

Welder Number: D-11 Outside Temp: _ 44

Welder Set Temp: O - - ¢ IO Iﬁsidé-'l’emp:---- 7 S
Welder Set Speed: 985|Timed FPM 8} SheetTemp: - 45
Extrusion Rod: N Welder Set up with bar Y/N [

Peel Dat_a N
..... .  inside

thNH__

Shear Data

e
2

3

4

s 80 PASS/STE

Notes: Tear Back Results on Sample Weld: GO0D
_ 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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(

Wedge/Extrusion Trial 2

VAT | v
) Customer: WESTERN TANK:.. PO# . ASBCS
12180 Vickers Way Production Date:
Richmond BC VEV-1HS
Office 664.2615487 Fax 604.241.9485 QA Test Person: WO-003800
Toll-frae 1.500.551.4355

Welding Tech:

Welder Qualification For Liners: Time Ending:
size expressed In decimal feet

. ilength  Width Style
Material Type: LC PEA40-7000, Liner Size:} :°. 140' : 396| S STRANRY L ]
Welder Number; .. EXTRUSION, . Qutside Temp; .. . .40
Welder SetTemp: ~ ~ PREFEATaa/PLASTICA2S ™ ~ ~  InsdeTemp: =~ =~ "
Weider Set Speed: CNA- - s ITM-FPM MNA I A, --Sheet-Té:np: e Y )
Extrusion Rod: SOLMAX LL Welder Sat up with bar Y/N N

Peel Data o

U1 el A

1 &7 PASS/STE
2 67 PASS/STE
3 68 PASS/STE
4 E5 PASS/STE
51 71 PASS/STE

Notes: Tear Back Results on Sample Weld:

NA

STE = sample stretch to end of test
5E1 = 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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Wedge/Extrusion Trial 3

~

% WESTERN TANK
B LININGLTD. : .
Customer: WESTERN TANK. PO# . ASBCS
12180 Vickers Way Production Date:
Rithmond 8C VaV-1H9
Office 604.241.5487 Fax 604.241.8485 QA Test Person: WO0-003900
Toil-Free 1.300.5514355
Welding Tech:

Welder Quaiification For Liners: “Time Ending:
size expressed in dacimo) feot
Length  Width Style
Liner Size:| " 140|395 -

Material Type: SR

Welder Number: W-7 Cuiside Temp: 40
Welder SetSpeed:  999]7imed FPM 15 I SheetTemp:. . .. ... .. e R
Extrusion Rod: N Welder Set up with bar Y/N N

Peel Data
67
62
67
68
68

Ul I W

Shear Data

cooEbs) o)
73
68
69
63
61

LU

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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WL

WESTERN TANK

& LINING LTD.

12180 Viekers Wiy
" Richmend 8¢ VEV-IHG
ToltFree LAOESLANSE ~

st rnad by 20 iyl unben olltecten racml

g

SEL

Customer:  WESTERNTANK  pop | AS-BCS ]

Preduction Date: | 2016-10-20 [ Cresw:| 5.22

Welder # [D-11 ] Operator | 22 Femo/speed 260/309 1 \
“Timed wakder sposdd

Distance in feet I 223 |11med5ecl 7 | Fest permin. I |

76 BEE TR “STE/PASS We

A

5 200+ STE/PASS WS

73 200+ STEIPASS W10

200+ — TEAS T Wi

200+ STE/PASS Wil

74 200 ' “STEIPASS ' Wiz

STE/PASS W12

- - B m;pm — o -

i8|}|=|a||=(=|{2]=|
g

200+ Sl'EJPASS W3

3:. R

200+ STE/PASS Wwi4

200+ STE! PASS Wis

200+ STE/PASS W16

aleljgle

57 SE1

l:t:_;om'ao':cloﬂaorco'oo:oo:
-
-

ﬂss%-afafna;w;
3

200+ STE/PASS WiE

SE1 = Senple beeak I auter edipe of ssam {Puli Checks {ner-destructiva seam fp pulls) 00D | S ia—
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~

Seam End Coupon Log 2
cusomerweswmak bk [T

Production Date: |~ 20161020 |  Crew 5.22 ]

Wiskier Settings
W-ﬁ_ WESTERN TANK Welder# [5-11/0-7 | Operator [~ 5.22 ~Fremn/spee] 320/B55/220/559 |

& LININGLTD, ) Timed welder speed
Distance infeet | 223 [fimedSec] 74 |  Feetpermin.

11380 Vickers Way

JR— e Richmiond BEVEVELHE T
Office: G04.241. 9487 Fax GOAAL4A5 .

Tol-Frie LB0GSSLATE
St epmoeadd i 3 Bydedn wrkets ptfvernstn nates

73 2094 STE/PASS

e : ————
71 Z004 STE/PASS
& A 200+ ) STEIPASS
65 SE1 72 760+ STE/PASS

)
)]
0
1]
[t]
0
£1/51 | 61 &3 561 0 72 7004 STETPASS
Pase | 63 &1 R3] 5 73 200+ STE/PASS
= -
a
)
Q
8
1]
o
0

Il

P1/51 63 51 SE1
P2/52 59 59 SE1

SEL

- = — e RS
72 200+ STE/PASS

Pa/se | 58 0 se1
73 700+ T STE/PASS

8 | 65 | ®EL
RN 65 1 se 7 200+ STE/PASS
300+ STE/PASS

“Pijsi | 68 66 { sf
& F00+ STE/PASS

SEL
PI/st | 67 &5 SEL 00 | T STefvASs
P2/52 B4 68 SE1 100+ STEfPASS

W9-W13 IS FREDDY W14-W16 I5 PAUL

sretch to end of Best 581 = smple braak i1 poter wdge of saern [Pull €hacles frendestructive saem Ik pulls) GOOD [
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Seam End Coupon log 3

ProductionDate: [~ 20161020 ] Crew] 5.22 |

Welder Sretings
Wﬁ_ WESTERN TANK Welder#t 07 | Operator ] 522 Femnsspeed  B20/383 ]
S LINING LTD. Timed welder speed

Distance in feet |22.3 IlrrnedSec.l 82 [ Feet pec min.

e e mm&m.lm - . R R - I
Office G424 LS4T7 Far 604201945
gt spetd s 70 FUmn Wiines othmeds nated

F AT ey

AOMIL ELDPE BB-140:2000 SOLMAX

STRANR | tiner s

72 2004 STE/PASS
73 200+ STE/PASS
200+ STE/PASS
200+ STE/FASS

bt et Bl — B
. W17 | P1/s3 &5 SE1
( ' W17 PZISZ 62 SE1
: WiB | Pajel €5
Wi1R | P2js2 65

SE1
SE1

1ojaf|ei=k
ial:a't:uc:

Istsl

Notes:

STE = samrpie sireich o erud of test SEL = tnpla bragk In outer wigs of sewm |Puft Clincks {non-dastructive seam lp pulis) G0oD l
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WESTERN TANK
VWL | vEmn ASTM D 5199 MATERIAL THICKNESS
LLDPE
12150 Vickers Way
Richmond BC Y5V-1H2
Cfica G044 19497 Fan 04 241 9585
Date Roll
MFG Roll ID Width [ sample
date # mewursd | Greq ﬁl#Z#BH#S#S#?#@#S#:wMg. QA
10/20/16
|efz0i16 2-86709 22.3[B 38.1| 424| 37.8| 3s3| ses| am9| 383 369} 361 s88] aywls 22
10/20/15
Jaf2np16 2-86634 2238 36.3) 368| 394] 30| 38] 351| aaf 372} seof zas| 3rsels 22
lm}zona L
8/29/16 2-85680 22.3]M 422 43.1] 39.7] 367} 386 38.8| 4L3| 3s.4] 398 448 4042]522
10/20/16 L
j8/2916 2-B8685 £2.3\8 404 37.4) 366 39.8) 366{ 38.8| 425] 373} 381) ass| 361522
157
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Liner Quality Control Audit

nspector 5.22 Crew 822 Date 2016-10-20
Length Width Style
Work Order# WO003%00 . size/Style] . 140[ .  396] . STPINR . |
PO# AS-BCS Customer WESTERN TANK Liner # 1

Width Calculator {(enter for size ordere&.)s&aamexpressedin Decimal feet

140]

PR . : I 6 18):
1st panel length veriflcation Finished OK TK
size/persons 140" TK Length 140 Actual Width

StEp inset 52.1“,39.,15'1",1I10“,8”,1,8“,1'10",718“,9‘10“,11‘7”,6‘3“,5‘1“,5‘6“,13'1“,8’6“,5‘3’,9‘2"
Secondary measurements {atwaldsy 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 BONE Inspected by: 5.4
Seam lip pulf checks (non-destructive) GCOOD
Special instructions NA
IMaterial 40MIL LLDPE BB 140:7000 SOLMA BLACK
Rolling Folding

Standard Roll Standard Fan X
Standard Roll with Webbing b d Butterfly Foid
Scroil Rolled center mark W/Webbing Fan Fold to center 2" web markers

Core Type Used: Me’mll X I Cardboardl I Other'

{Standard = mil, size, unroll and unfold arow)
Standard Information Written on ltem I X I Other:

refar to ELC for stendards
Packaging Wrap/ Color : Standard Linefl X I Other: FELT,LLDPE SHI1ZMH WRAP/WHITE
reder to E.1.C for stendards
Standard Package Labajing I X l Dther:
Notes
158
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Stepped Panel Iengths 3377,85'1%, 1241, 155" 140010%, 140'2°,139'10" 138,138, 131 8%, 122'10%,133°3" 105,100~ 957826774 68359



Liner Quality Control Audit 2
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s

« foy

‘i"'“ e

Waslom Fape
Wanta000

0-200t

AUMIL L LDPE 14
Witlth- ang

Length

1)- 324

i
Nmg®
§25:§

At 3 T
NEY oo

: TH3ga
L OBHarE
boaetaey

> ;i
o oo b= g
NEEg f:‘i\,.:?s’f‘:
S LR e mhhg‘;
s2&as2a22%

160

=
<o
L
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WESTERN TANK
& LINING LT,

WL

12280 Viekers Way
Richmond BC V6V-1HS
Office 6504.241 Q487 Fax 604,241 9485
Tol-Free 1.800.551.4355

Wedge/Extrusion Trial 1

Customer:

PO#

Production Date:

Time:

QA Test Person:

Welding Tech:

Welder Qualification For Liners: Time Ending:

size pxpressed in decimal feet

length  Width Style

Material Type: LinerSize:[ T 130] | 18 |STPLN
Welder Number: D7 _ _ - Outside Temp: 53
Welder Set Speed: - oo . 999Timed FOM. 17] - Sheet'i‘emp. >
Extrusion Rod: N Welder Set up with bar YfN N
Peel Data

" inside

test speed is 20 In/min uniess othenvise noted

L EE 70 | sE1 0 PASS

2| 6o 72 SE1 o PASS

3| &8 71 SF1 0 PASS

al 68 72 SE1 0 PASS

5] 71 73 SE1 o PASS
Shear Data

1
2 70 200+% STE/PASS
3 75 200+ STE/PASS
4 73 200+ STE/PASS
5 72 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: GOOD

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

5E2=break at seam edge top sheet {extrusion shear only)
SE3= break at seam edge in bottom sheet (extrusion peel only)

181

Page 174 of 245 MOE-2017-71594



Woedge/Extrusion Trial

m | WESTERN TANK
& LINING LTD. _ » .
Customer: WESTERN TANK PO# . AS-BCS
12180 Vickers Way Production Date:
Richmond BC VEV-1H9
Office 604241 5487 Fax 604,241 9485 QA Test Person: WO‘G(BQO:L
Tolt-Free 1.800.551 4355

Welding Tech:

Welder Qualification For Liners; -

Time Ending:
sire exprogsed In decimal fest
length  Width Style
Material Type: Liner Size:f: - 19(3' : 131| o T STPLNR !
Welder Number: EXTRUSION _ Outside Temp: 53
WelderSetTemp: - _ PREHEAT 400/PLASTICA25— - - Inside Temp: 55
Welder SetSpeed: NA  |Timed FPM NA | SheetTemp: . . . . . .. .53 .
Extrusion Rod: SOLMAX LL Welder Set up with bar Y/N N
Peel Data
. Inside.
o {Lbg)
1 72
2 68
3 67
4 66
5 67

. :
2 69 STE/PASS
3 69 STE/PASS
4 69 STE/PASS
5 68 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)
3E1 = sample break in outer edge of seamn SE3= break at seam edge in bottom sheet {extrusion peel only)
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_ SeamEnd Couponlog 1
Customer; . WESTERNTANK poy | ASECS |

Production Date: [ 20161020 |  cCrew:] 5.22 i

w-ﬁ- WESTERN TANK Weldert |07 | Opesatar | 5.22 kmpfspee;] E20/995 |
& LININGLTD. Thned wekder speed
Distance in feet [22.3 I[_‘m}edSec.} 80 I Feet per inin. | 171-._]

coATestperson: - s22 1 wypefii U wemssser ]

Richmond B VEV-148
Spprpitia

{25t sprad e 20 tny/mein ket othmred oy el

Wi ] Pifsi
( Wi | P2
Wz | piji | &8
Wz | P2 | &
ws | Pisi | 66
Vi
Wa

1]
0 71 200+ STEFPASS
0
0

SIR
g
g
B

6% 200+ STE/PASS
73 200+ STE/PASS
71 200+ STE/PASE

74 200+ STEfPASS

71 200+ STE/PASS

STEfPASS
76 200+ STE/PASS
75 200+ SIEJPASS

=
T
31

s|el|2|a||z|0}

P2/52 58
P51 &6
Wi P2/52 61
W5 P1/51 63
w5 Pz 5D
T3 P1/51 &5

P2/52 51

gigl

SEL
SEX
et

18|18}

1als

g b
=] I
:g ..

Wa
W7
W7 p2/s2
wa

00;100.}°U'OD;OD:°Q'

sl ol

W2a P2/52 61 [
Notes:

STE = sample straichi to wnd oF tast SET = sumiphe Ereck b outer edge of somm 18uli Checks {non-dostructive seam bip pulls) GOOD ]
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WESTERN TAN
L l WESTEEN TANK ASTM D 5198 MATERIAL THICKNESS
LLDPE
12180 vickers Way
Richmontd BC VEV-118
Date - Roll
MFG M Roll ID Width | ssmple
# mocsed | zrea 141 | H2 B3| 84| #5{ 46| 87 ] 48| #9 |#10] Avg.| QA
P 2-85304 2238 32.7| 37.8] 357 373 assl 372 376! 36] avs| 431] 3754522
2-86710 21lp szl 378] a23) 352| av3] a3s| asa) azs| szs| aea] wes22
2-85705 2238 38.8) 30.3] 364] 379] 387] 364] 37| 33l 37] 4o smorfs.22
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Liner Quality Contro! Audit !

(T
.nspector 5.22 Crew 8.22 Date 2016-18-20
Length Width Style
Work Order # W0-003801 = - . s Size / Styiel. BT 190] R 1811 © STRPLNR I
PO#  NA Customer WESTERN TANK Liner # 1
Width Calculator {enter for size ordered) Sixes are expressed in Decimal feet
181y ) 6] 8.32183¢
1st panel length verification Finished
size/persons 190'3" 8M Length 180 Actual Width 179.25
Stepped Panel lengths 156'3",163'2%,170'1",176'11",183'10", 150'",188'2°,175'4",175'4"
Step inset 7',6'9",13' 6'6",6'4",8'5" 7’6"
Sectondary measurements (out welds) NA
( " Crosswelds: 3 cRossweips BETweeN W3EWA,WERWT,CROSSWELD ON PANEL 1, EXTAUSION WELD 5ONE  Inspected by: BM
Seam Hp pull checks (non-destructive) G00D
Spedial Instructions PANEL #9315 A 5' PANEL
Material 40MILLEDPE BB 140-7000 SOLMAX BLACK
Rolling Folding
Standard Roll ' Standard Fan X
Standard Roll with Webbing X Butterfly Fold
Scrolfl Rolled center mark W/Webbing Fan Fold to center 2* web markers
Core Type Used: Metall X ' Cardboardl | Utherl
{Standard = mll, skre, urroll znd unfold armow)
Standard Information Written on ltem I X l Other:
refer 1o ELC for standards
Packaging Wrap/ Color : Standard l.inerl X I Cther: FELT, LLDPE, 12p4IL WRAP/WHITE
refer to EL.C for standards
Standard Package Labeling I X I Other:
(: " Notes
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Liner Quality Control Audit
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(rlj,r-

Wedge/Extrusion Trial

m WESTERN TANK
. & LINING LTD.

12180 Vickers Way Production Date:
Richmond BC VEV-1H9
Oifice £04.241 8457 Fax 604.24 L5485 QA Test Person:
Tol-Free 1.800.5514355

Customer:

Welding Tech:

Welder Qualification For Liners: Time Ending:

size sxprocsed in dacimal fest

Style

Material Type: 12[STP INR
Welder Number: D7 Outside Temp: . .53
Welder Set Speed: . . ... .QgglﬁmedppM 17] - - . SheetTemp: - -- . .. .53. .
Extrusion Rod: N Weldar Set up with bar Y/N N
Peel Data _ test speed is 20 in/min unless othenvise noted

1 73 70 SE1 1] PASS

2 60 72 SE1 0 PASS

3 68 71 SE1 0 PASS

4 68 72 SEL 0 PASS

5 71 73 SE1 0 PASS

1 75 2004% STE/PASS
2 70 2004% STEFPASS
3 75 200+ STE/PASS
4 73 200+ STE/PASS
5 72 200+ STE/PASS
Notes: Tear Back Results on Sample Weld: GO0D
STE = sample stretch to end of test SE2= hreak at seam edge top sheet {extrusion shear only)
5E1 = sample brezak in outer edge of sezm SE3= break at seam edge in bottom sheet {extrusion peel only)
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Wedge/Extrusion Trial 2

(fm

Wﬁ_ WESTERN TANK
& LINING LTD.

Customer: WESTERNTANK PO #

12180 Vickers Way Production Date:
Richmond BC VEV-1H9
Office 604.241 5487 Fax £04.241.9435 QA Test Person:
Toll-Free LBDO.5514355
Welding Tech:

Welder Qualification For Liners:

size expressed in dedmal feet
fength  Width Style
Material Type: 7000 lner Size:| 149| ‘242] PR USTRENR 0 I
Welder Number:  EXTRUSION . Outside Temp: _ 53 .
Woelder Set Temp: -~ PREHEAT4D0/PLASTIC 425~~~ = =~ Insi l.'_iéTETﬁ gz < T T SRR e e
Welder SetSpeed: - NA  |Timed FPM NA. ] - . SheetTemp: - - . B3 -
Extrusion Rod: SOLMAX LL Welder Set up with bar Y/N N
Peel Data
(-~ - Inside " Outsic

i 72

2 68

3 67

4 66

5 67
Shear Data

h
e

1 71

2 69

2 &9 2004+ STE/PASS

4 69 2004 STE/PASS

5 638 200+ 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)

( 7. 3E1 =sample break in outer edge of seam 5£3= break at seam edge in bottom sheet (extrusion peel only}
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Bt

WL

WESTERN TANK
S LININGLTD.

12180 Vickers Way

Office BOL2AL 9437 Pk G4 2419485

o o

P T

1ot apsed s 20 Brfmin e ol oot

Seam End Coupon Log
R

e

Production Date:

[  201610-20

! -

522

Welder # [D-7

| Operator |

Bistance in feet

Fempjspeed — E20/535 | \
]-223 {limedSa:l a0 ] Feet per min, A7

OA Test Person:

| 5.22

Material Type:

SE1

SE1

SE1/PASS

SE1

STE/PASS

STE/PASS

_ SE1/PASS

W4

STE/PASS

W5

SE1
SE1
SE1
SE1
5E1
SEL

SEIJPASS

WE

SE1

Srefoass

W6

5E1

—

STEJPASS

STE/PASS

STESPASS

all=ie(|aj=l ||| {2/ |5|2| |o(af|s|2lE
. A ) : : I

SE1
SEY
SEL
SE1

200

S/

HHISEIE

&

SEL

aiollolel|e|e|lola]{ole] le]|ola|e] jolu]

200+

SE1/PASS

Notes:

SE] =sanpie break kn outer sy of s
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& LINING LTD.

12185 Vickers Way
Rchmond B VEV-2HS -
Offtce BDATAL9ANT Fac 604241405
et srznd b A5/ unbes oteergios sutas

WESTERN TANK

e

Seam End Coupon Log 2
ProductionDate: | 20161020 |  Crew] 522 |
Walder
Welder# 07 | Opertor | 522 FempfSpeed  B0/595 |
Timed welderpeed
Distanceinfeet | 223 [NmedSec] 80 |
QATest Parsom: ] 5.22

_ PI/SL | 6B 8 | Sl 0 76 200+ STEJPASS
( - P2/52 66 68 SE1 0 3 200+ STE/PASS
preech 1 end of test SEL = sivriple break In outer edgz of stam {Pult Cheeks [non-destructive s=am i pulls)

600D ]
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WL | rEmm ASTM D 5199 MATERIAL THICKNESS
LLDPE
12180 Vickers Way
Richmond BC V6V-1E5
Date RolH
MFG al Roll 1D Width | sample
date # mewsred | ared | H1 1 H2 | 83 [ 44 | #5 | #6 | 87 | #8 | #9 [#10]| Avg. | QA
. 10/20/16
(_'p S 2-86705 an 18| a03| sgal amL 387t s6m| 375} 3e3] 37 40| aaoy|s.22
i0/20/16
{B/2516 2-86690 2238 522 431 39.7] 362 3&4 3’8 413 393f 3o8| 48] 4043 522
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Liner Quality Control Audit

(m
.nspector 5.22 Crew 522 Date 2016-10-20
Length Width Style
Work Order # WO-003902 Size/Style{ -~ 149) - .. 242{ . SIPINR B
PO# AS-BCS Customer WESTERN TANK Liner # 1

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

Toael 242 ;_ ET
1st pane! length verification Finished
sizefpersons 149' BM Length 149 Actual Width
Stepped Panel .!engt:hs 162'7",145'9",136'11",123'10",108'1",87'8", 75'3" 592" 42'0" 26'97,10'3"
Step inset 11'117,13'5%,12'5", 158'9", 15'11",15'7",17,16'6",16'9",16',16'6"
Secondary measurements (ot welds) NA
( Cross welds: NA Inspected by: NA
Seam lip pull checks {non-destructive) GOODD
Special Instructions NA
Material OMIL1{DPE BR 140-7000 SOLWMAX BLACK
folling Folding
Standard Roll Standard Fan X
Stendard Roll with Webbing X Butterfly Foid
Scroll Rolled center mark W/Webbing Fan Fold to center 2" web markers
Core Type Used: Metall X I Cardhaardl I Other{
{Standard = mB, size, vnrol 304 unfold arow}
Standard Information Written on ltem X Other:
refer to £.1.C for standards
Packaging Wrap/ Color : Standard Lirler' X I Other: FELT, IDPE, 120HL WRAP/WRHITE
refer ta EI.C for standards
Standard Package Labeling I X I Cther:
( " Notes
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Liner Quality Control Audit
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Wastam Tank
WQ-003002

QTY: 4

0/ 20/l
Prng

-

PA%S

N
d

40MIL LLDPE 140.700

Widih 242

174

SIRM PEA Proposed Top Liner
Elevationy and Distances ore In Melsrg
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(.

WESTERN TANK & LINING LTD. WTL-ECSO
12180 Vickers Way
Richmond, B.C., V6V-TH9 Nav. 16, 2018
PHONE (604) 241-9487 prv
FAX (504) 241-9486
l WORKMANSHIP WARRANTY I
| PurcHASERIUSER Bl Aliterra Construction Lt | I
SRR oIS FYRWN I 61 Stebbings Road, Victoria, B.C.
DESCRIPTION OF | Prefabricated 40 mil LLPDE Liners for Landfif
CINTENDED USE | Cover. Installation and field welding by others.

WESTERN TANK & LINING LTD, {the “inatalar’) warrants 1o the party namead shove as the PorchaserUser ("Purchaser”) he! the tank
ancior Ening membiana system {'the “Liner System”) as instaiad by the Instaler wil b fres from instafialionvalpled defacts for nomiatuse ™
in approved applications, on lha temms B condiions set Torth i this Warkmishishis Warmanty (iha “Wamanty™). This Wamaniy shelt be in
effect from the 2bove noled Acceptance Date for the sbove nols franty Porfod. ~ )

The lern “rormal ise” means uses reasonably consistent with the sbove noted Dastrinlion of infended Use, and does net Indude, among
other things, the exposure of the Liner Syslem fo hemmfu! chemicals) abuse of fie Liner System by machinery, equipment or peopls:
excessive pressures ot strosses from any source; substrizce or overburdened sodl conditions; and lofal or differential soll setements and
the effect those setfoments may have oa the Lirer Syslem. The Purehaser acknowledges that the sale of tha Liner System is for
comimercizl or dustrial use pnly.

{. - This Wamanty does not include demzges or defects in the Linor System resulting from: (1} acts of God, casuatly or catasirophe, inciuding

earihquakas, floods, weather, tomadoes, explosion, war, acls of BRY public autherily, or any other cause beyond the Instaliars masonable
control; (%) fautly materials, or any defacts In the workmanship, design or manufactudng of the materials comprising the Liner System; {f)
dafacts arsing an account of thind party action; (iv) defects afising frotn improper malinienance, uss, repair, replscament or aeration of tha
Liner Sysiem by the Pmn(v)mammmmem«mm: or {vi) surface defacts in workmanship and materials
apparenl and accepled by the Purchaser al the date of delivery,

Any clalm for an alleged bresch of this V.@mmymustbewmdeinuﬂlng,byregistemdmaaorfmlomemsidamormehslmmnw
address sbove within thirty (30) days of the Purchaser becoming sware of fha slleged defect. I the Purchaser fails to deliver notice a5
required under Iiis Wamanty, the defect and all warvanties shail ba deemed to have been walved and the Purchasor will hava no ighl of
Tecovery againat the instalior. Shoudd defects within the scope of the sbove Warraaly accur, the Installer will, at #s option, repair or replace
the: Liner Syster or defecthe portion thereof, mmwhammmbmmmm&emeufmahgeth
the Liner Syslem and (o take appropriate steps Is repair of replace the Uner System B a delec! exists for which the Instalier [s Gable trider
the: tarms of this Wamanty. The Installer will not be required to make such repalrs anidior replecaments undil the Porchaser has ensured
Lhaimemaswmmd}ngﬂ\aLmerSyslemlsdem.dty.andhmmwmmdmmn.hmmwﬂhmmﬁmﬁeeﬁumaﬁmn
dirt, sludge, residuals, and Bqulds of any kind.

‘The Installer’s Eabllity sndar this Wawanty sha In no even! exceed the lzsser of: (]} the replacement cost of the Liner System or defectiva
portion thereal, or (1) the total amount paid by the Purchaser 1o the nstafier in respect of the Liner System. Ferther, under no
circumstances shall the Installer ba labls to the Purchaser or any cther party for gny special, dired, Indirect, or consetuential damages
arising from eny defectin the instaliglion of the Uner System. This Werrenty is given in ¥eu of ol olher possible warranties by the tnstaliar
in respect of the Liner System and by sccapling defivery of tha Liner System, the Purchaser walves ol cther such possible wamantiss,
except thosa spadifically given,

THE INSTALLER HAKES MO WARRANTY OF ANY KIND OTHER THAN AS EXPRESSLY SET OUT HEREIN, AND HERERY
DISCLAIMS ALL OTHER WARRANTIES, BOTH EXPRESSED AND (MPLIED, OF MERCHANTABILITY AND FITNESE FOR A
PARTICULAR PURFOSE. THIS WARRANTY IS NOT EFFECTIVE AND THE INSTALLER IS NOT BOUND BY THE TERMS HEREOF
UNTIL RECEIFT OF FULL AND FINAL PAYRENT FOR THE LINER SYSTEN FROM THE FURCHASER.

I bereby state | hove read and understand the above and forsgolng Warranty and agres 1 such by signing beraunder.

PUSCHASERAUSER

WESTERN TANK & LINWE LD,

Raymond Lam Andrew Sanderson
| Principal ijjléﬂi‘lﬁg’é?
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

~onSitePlan
‘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

Oclober 28, 2013

BC Ministry of Environment
--West Coast-Region — Environmental Protection Division -

2080A Labieux Road

Manaimo, BC

VIT 6J8

ATTENTION: Luc Lachance, P.Eng. — Senior Environmental Protection Officer
~REFERENCE: ~ ~As-Bullt Summary - Soil Maniagement Area ™~

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 soit landfill (the “Facility™)
is described within the Technica! 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 pracipitation incident to the footprint of the SMA as well as pore
water draining from saturated soils. A leak detsction 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;
Instaflation of the man-hole/catch basin and the leak detection system inspection port;
Piacemaent of the LLDPE liner;
Placement and compaction of roadbase over the liner; and
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.

AR

Langley Maiiing Address: Telephone: 260-686-9850
Vancouver 1054243 Tyndall Ave Fecsimite: 778-430-5475
Victoria Victnria, BC VBN 3R3 Website: www. activeearth.ca
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As-Built Summary — Soil Management Area October 29, 2013
640 Stebbings Road, Shawnigan Lake

ssphalt surface.

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 defection 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
. patential puncture._ The: photo below shows e ieak detection. piping-with !ateralsconnected o -
the main central trunk. R

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

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

The catch basin is 3 fool in diameter and comprised of concrete. The base of the calch hasin
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-Buitt 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-Buiit Summary — Soil Management Area October 28, 2013
640 Stebbings Road, Shawnigan Lake

Placement of the LLDPE liner

A single-piece (un-wekded) 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 instalers (Westem Tank & Lining
Ltd.),

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

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

P, | oy

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 Pilan (As Builf)

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

ENGINEERING LTD.

207 - 46767 Yale Road, Chill vacx, 3C V2P 297
tel 604733 "635 | (ax 504909 963

February 28, 2016 File: 13.296

BuildWorks Construction Inc.
Dirk Kerkhoff
dirk@busldworks.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 focation is camplete
and the installation generally conforms with the structural requirements specified on the signed and sealed structural
drawlings provided by Quantum Engineering Lid. This confirmation is based on a site visit conducted by the
undersigned on February 25, 2016 and digital pictures subsequently received from BuildWarks 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 befow.

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 guestions, please do not hesitate to contact the undersigned.

Sincerely,

Quantum Englneering Ltd.

QUANTUM ENGINEERING LTD.
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-~ s e Soll Management Area

DATE February 23, 2017
WAA# i IL-/IL+| Tonnage/Soi Desc./Comments Dascription
5.21 iL+ 43.95 1
IL+ 528 2
L+ 523.52 3
IL+ 2.97
IL+ 2202.51 8
L+ 52.91 7
L+ 5.56 8
IL+ 5.46 g
.- 406.29 10
M = Metals S = Salt (NaCGl)
|ESTIMATED SOIL VOLUME: 1976.77 _m*"3 PAH = Polycyciic Aromatic Hydrocarbons
[ESTIMATED SOIL MASS: 3360.51 Tonnes| PHC = Petroleum Hydrocarbons
= Other (Specify Above)
YAILY SKETCH
A C D E 3 —— N
7L+
1 36+ 101L- M-
3 oe® g
1,10 AL+ 40+ 5L+
2
GiLe
1
1 ST+ 36+
Notes:

188

Page 202 of 245 MOE-2017-71594



Contact Pond

Plan
o Active Earth 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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‘Active Earth

Engineering Ltd

December 6, 2013

BC Ministry of Environment

2080A Labieux Road

Nanaimo, BC

VoT 649

ATTENTION: Luc Lachance, P.Eng. ~ Senior Environmental Protection Officar

Authorization to Discharge Waste Permit PR-105809
640 Stebbings Road, Shawnlgan 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 Scil Management Area; and,
4. The water treatment plant.

Upon compietion of the works in progress, this as-built summary wiill be amended to inciude the
leachale collection and leak detection systems, as well as the seepage blanket construction
details associated with the soil containment cells within the Permanent Encapsuiation Area
{PEA}. The works constructed to date, and detailed in this report, represent those works
required for the initiation of soil acceptance fo 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 colfection ditches that intercept all
surface flows originating upsiope of the PEA for Cell 1, and divert the flows fo the west. The

Langley Magiing Address: Telephone: 250-666-0850
Vancouver 105-4343 Tyndall Ave Facsimile: 778-430-5475
Victoria Victeria, BC VON 3RS Website: www.actvesarth 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
of 0.6m. The ditch is designed to accommodate a 200 year storm event plus snowmett.

{i; v : ik

The above photo shows a portion of the interception ditch upslope of the PEA Celi 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 fik 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 - Waier 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 pemmitted Site activities associated with
reclamation activities progresses.

Soll Management Area and Contalnment 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 o 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 approximatefy 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 reporis to the Water Treatment Plant (WTP).

R [
gl

el SN LT T

The above photo shows the Containment Reservoir prior to the liner being instalied.
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As-Built Summary ~ Water Management Systemn 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 fo 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 indudes 4 holding tanks, a sand filter, carbon
filters and associated controls. Detalls of the WTP are schematically illustrated on the attached
Stormtec Drawing No. 13-4184.1.

The above pholo shows the WTP with the Sedimentation Pond being constructed in the
baciground.

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 io 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 intenal baffles and fliow
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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-freatment "contact water” also reports to the Sedimentation Pond from the WTP.

The above photo shows the Seditmentation 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-Built Summary — Water Management System December 6, 2013
6840 Stebbings Road, Shawnigan Lake

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

The outfall from the Sedimentation Pond is also detailed on Figure 2, and includes a low-level
piped discharge and a highdevel 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-Builf Summary — Water Management System December §, 2013
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The above phote shows the low-level piped outfall and the spittway for the Sedimentation Pond.
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As-Built Surnmary — Water Management System December 6, 2013
640 Stebbings Road, Shawnigan Lake

Pending Works

As mentioned above, the PEA is cumrently 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 temporarty managed at the SMA untii 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,

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

Altachments
Figure 1 — Water Management System

Figure 2 — Sedimentation Pond
Stormmtec Drawing 13-4184.1 — Water Treatment Piant
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450 stebbings Road

I Shawnigan Lake, BC VOR 2W3
250,743.0811

oA info@SIRM.ca
wWwhLsirm.ca

December 23, 2015

Cobble Hill Holdings Ltd. {BCO754588)
¢fc Herald Street Law

101 - 536 Herald Strest- - - - -

Victeria BC VBW 156
VIA EMAIL (marty.sio@show.ca; Al Downle@agov.be.cn: cassondra.caunce@qov.be.co}
ATTENTION:  Marty Block, Director

REFERENCE:  Stantec Assessment of Review of Settling Pond .

Attached please find the Stantec Engineering Ltd. (Stantec) report “460 Stehbings Road - High Level Re-
view of West Side Settfing Pond Sizing” 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
Ministry of Environment {MOE} and his alternate an this file, Cassandra Caunce, Director, Compliance
Section.

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 Environment {MOE) Permit PR-105803, Section 1.5
(“Anciltary Discharge — Settling Pond”),

Bue to an accelerated schedule for assessment, Stantec did not obtein or review destgn 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 Dapartment of Flsherles and
Oceans (DFO)} “Land Development Guidelines” (LDG) along with the current MOE “Guidelines for as-
sessing ihe 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 reguirements, with the
caveat that ongoing revlews of the on-site storm water management should be conducted as the mining
operations conhtitue and the site conditions subsequentiy change,

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

* The sfte will be medeled using storm water modeling software early next year to review water
management practices on-site with the Intentlon of preparing a more holistic storn water man-
agement plan, which will include, for example, the use of siit fences and other structures to re-
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SIRM Response to untitled Ministry of Environment Letter dated December 3, 2015

duce the sediment ioad to the Settiing 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 buillt up to above the elevation of g 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-
els of TS5 and the particle size distribution. -~ -

Based on revised exfiltratlon estimates, exflitration paths and rates will-be assessed to ensure
envirahmental protection.

We are working with Stantec o develop a reasonable and practical schedule for these recommendstions,
especially with respect to winter weather. We wiil update You as soon &8s practicabls.

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

Yours truly,

SIRM
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@ Stantec

Decamber 23, 2015
Fle: 111720018

Aftentionr Todd Mizuik, Director

South lstand Resource Mancgement Lid.
440 Stebbings Road

Shawnigan Lake, BC

YOR 2W3

Dear Mr. Mizuik,

- Reference: 460 Stebbings Road ~ High-Level. Review-of West Slde Seftling Pond Sklng.- - - - —vvov e 0 o

1. BACKGROUND
This letter teport provides a review of fhe westemn Setfling Pond {nereby referred to simply as
“setling pond") Performance o meet Ministry of Environment {(MOE] Permit requirements, This is
the sgcand lefter report submitted to South land Resource Management (SIRM), following the

submission of the report enfified "440 Stebbings Road ~ Review of West Fit Floor Cut Off Dlich",
daled Decernber 18 2015,

This ossessment has been camed out fo a very tight timeline, dnd as such Sienfec were unable fo
obtdin the previous design calcuiations performed by Active Earth relating to the pond siZng. For
the purposes of fhis High leve! review, the cuent Deparfment of Fisheries and Oceans {DFO) )
“Land Development Guidelines” {LDG) along with the curent MOE “Guldeilnes for assessing the
Design, Size ohd Operation of Sedimentation Ponds Used In Mining” were vsed os reference
documents. The site will be modeled using Storm Water modeling software early nexi yecr to
review all water mandagement practices an-site with the Intention of preparing a mere holistic
storm wolter management plan,

2. PERMIT REQUIREMENTS FOR WATER QUALITY

The sife is located at 460 Steblings Road in the Cowichan Valley Reglond! Disidat. Runof from the
site drains fo Shawnigan Crask which subsequently drains info Shawnlgan Loke, located
approximaotely Skm from the site.

" Design with commuaily n roing
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G

Decembaer 23, 2015
Todd Minulk, Dlreciar
Page 20F13

Reference; 440 Stebbingy Road - High Level Review of West Side Seliing Pond Skding

~ The requirements for discharge of waler are covered in seciion 1.5 In Permit PR-105609, issued by

fhe Minisiry of Environment on August 21, 2013. These requirements are listed below, and are tcken
from Perrnit PR-105809, Seclion 1.5 *Ancliiary Discharge - Setlling Pond",

1. The rofe of settiing pond discharge is 42,500 m3/day forup to 1in 10 yearretumn pefiod
fleed event of 24 hour duration,

2. The authonized discharge period (s canfinuous. )

3. The characteristics of the sefiling pond discharge efituent [SW-1] must be soulvalent 1o o
belter than the most-skingent of those Bifish Columbia Approved Water Quality Guidelines
(BCAWQG) and A Compendium af Working Water Quality Guidslines for Brifish Columbig

(BCWWQG]} for Freshwater Aquatic Life uses and Total Suspended Solids {183} musi noi
exceed 25 mg/L ferup to 11n 10 year retum period flood event of 24 hour duration.

For flood evends greater than 1in 10 year retum period flood event of 24 hour durafion, the
characierisiics of the setiling pond discharge must not exceed background
concertrations [SW-4}.

The source of the discharge must be limited to nen-contact site stormwater runofi and
ireciied effivent released from the WTS described n Subsectlon 1.4.

The Director may specify different siandards and otter substances In wiltl hg for the
profection of human healih or the environment.

4. The autharized works are surfaee runoff collection and diversion difches, lecichate, surface
runeff and leak detection conirel reservoirs, one surface settling pond, flow measurement
device, monlioring and sampling equipment, emergsncy overflow and related
appurttenances.

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

é. Setlled sollds which have cccumulaled in the setiling pond must be removed as required
to maintain a minimum water, depth below the pond decani of 0.5m. The remaved solids
must be disposed of in a manner approved by the director.

7. The location of the facilities from which the discharge ofiginaies and the point of discharge
Is Lot 23, Plan VIP78459, Blocks 156, 201, and 323, Malohat Land Distric.

A discussion of site operaficns and different classifications of sile walerfrunoft were discussed In
the December 18M 2015 Wes Diich review memo, and will not be revisited at this fime,

Design With communtty in yrind
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Decembesr 23, 2015
Todd Mizuik, Draclor
Poge 3of 13

Reference: 440 Stebbings Road ~ High Level Review of West Side Seftiing Pond Slzing

3. SETILING POND SIZING

3.1: BACKGROUND INFORMATION

The foliowing section outlines the ratlondle, design criferia and calculations used to assess fhe size
of ihe Setting Pond, To complete this initial review of the Setfling Pond's capacily, Stantec used
the Rationat Method to determine the contribuiing stormwater runoff Into the pond for the

..sustained 24 howr sform events, looking at the pond’s obllity ko freat and discharge up to the

T:10yr event and the capacity to direct the 1:200yr event Inte the ephemetdi siream aof the pond’s

Figure 1 shows the catchment area for the setflement pond. The arsa encompasses the entirely of
the mine boundary for the pumposes of e high level review and calculatfions, but only the areq
shaded In Plue cumently drains fowards the settling pond.

Surface runoff, as well as shallow sub-surface runoff flowing close to the surface may be deposiied
In the setting pond; however, waler that inflirates info the ground may also Infilirafe to a depin
whereby it will flow sub-surface offsite, bypassing the pond. The amount of water that will infiltrate,
and the subsequent sub-surface dralnage path of that water, is dependent on the sub-surface
ground condiions. Although deldiled discussions and Investigations on deeper groundwater
movsment have previously faken place during the permtifing process with MOE, there is limited
information on the shallow subsurface conditions as o result of ihe mining process {constifulion of
ihe blast rock) and the seepage blanket, and se Sianfec are unable fo provide comment on sub-
surface dralnage aof this time. itls proposed to conduct a detdiled geotechnical and
hydrogeological ossessment of the site in 2014 in order to befter define ihe nature of the shaliow
sub-surface drainags on-site.

in the absence of such Infilfration daia, certain assumpfions were made in order to assess the size
of the seifling pond. To ensure the settiing pond is adequately sized, a conservafive runoff
coefficient 01 1.05 for 10 year storm event, and 1.1 for the 200 year stomm event, was used. This was
taken from the “BC Minlsiry of Transportaiion (MoT} Supplement fo the TAC Geometric Design
Guide", which Is used o slze dlifches and culverts for Kighways. This runo#f cosfiicient accounts for
largely impermeable steep ground and ailso factors in snowmelt.

Following « detailed geotechnical investigation, and during the development of o more detalied
Storm Water Management Plan (SWMP) in 2016, the calculations for runofi into the setfling pond
and pond sizing should be reviewed,

Design with comrmuntly kn mingd
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&

Dscember 23, 2015
Todd Mizuik, Diractor
Poge §of 13

Referencei 460 Sebbings Road = High tevel Review of West Skie Settling Pond Slzng

'3.2¢ GENERAL OPERATION OF SETILING PONDS ™~ =~~~ = =~ = -

Setiling ponds promote freatment of turbld water by 2 primary methods;

1. Slowing the velocily of the water by providing a long fiow path fhrough the pond with a
flal grade, oliowing solld pariicles suspended In the watser o seifle out 1o the botiom of the
pond,

2. Filtering the water through various gradations of gravel bemms, so sollds suspended in the
- walerget-coughtin-ihe berms allowing cleanerwaterfhrough fhe infersiifial spaces-— - -
befweenjhg gravel.

A "design sform" which the settling ponds must pravide treatment 1o, Is ypleally mandoted by the
govemning authority, in this,cose being the Ministry of Environment and Permif PR-10580%: the
design sform in this case i the 10 year - 24 hour event. The flow leaving the pond should be
confrolled, whether by a weir or an orifice control, 16 not exceed the design storm peak fliow, In
events that are greater than the design siorm flow/volume, the water flows over an overfiow and
discharges offsie.

3, 3: DESIGH CRITERIA

The following Is alist of design criteria and assumptions used during the slzing of the setflement
pond:

« The calcutations assume fhat there Is ne Infilfration from the botiom or skdes of the pond,

*+ The design storm which the pond is Intended fo treaf 1o is the 10 year reium period, 24 hour
siorm event. Over the 10 year - 24 hour event, water will overfiow info the two 200mm
diameter pipes and discharge offilie. The benmms around the pond, and the emergency
spliway, are intended to provide storage and altenuation for the 200 year flood, in order
to dllow a controlled discharge of the 200 year event from the pond,

» The runoff coefficlent used for the enfire contributing area is 1.05 for the 10 yeer event and
1.1 for the 200 year retum siomm event, as per “BC MoT Supplement to TAC Geomelric
Design Guide”, Table 1020.A. The wnoff coetficient assumes a moderate slope of 10-20%
with snow meil,

* The lime ¢f concentration used is 24 hours, in order to represent the 24 hour storm event for
the catchment. The cotresponding rainfall intensity vaiues *i* for the 10 and 200 yedy retum
pefiods are 3.3 mm/hr and 5.0 mm/hr respectively.

o The contribuilng catchment area s 10.51 ha and was estimated based on the werst case
scenario, assurning dlf areas within mine boundary are disturbed and flow is directed

Design with comenunity e ming
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December 23, 2015
Todd Mizulk, Director
Page é of 13

Reference: 440 Stebbings Road - High Level Review of West Side Seiting Pond Sizing

towcrds the seiting pend-There are-other-areas on the east side of thesite-which drainto- - - -~ - -
saller seiiing ponds prior to discharging fo Shawnigan Creek; these ponds were not
reviewed as part of this reped,

» The IDF curve from North Cowichan was used, as the weather station expsriences similar
average precipitafion io Shawnigan Lake (referenced from the Weather Network), North
Cowichan generates approdmately 10% more precipliafion per year than Shawnlgan
Lake.

..3I2: HESIGH CAiCULA“oNS _ ....._.. B LT I PP .. S . PP . . . PR P ._. et . ..

3.2.1: Flow Calculation
Using the assumptions listed above the Rational Mathod was utllized to determine the volume and
flow rates of runeft confibuting to the Setting Pond.

glio thod:

Slermwater runoff {Q) Is calculated by a renoff coefficlent (C, representing a % of water that fiows
overand during o storm event], rainfall infensity (i) and the contibuiing area {A). Below is the flow
calculailon for the 1:10 year 24 hour stomn event:

_CiA
T 360

10533 mm/hr+ 10,51 A
¢= ;1:0 ¢_ 0.101 m3ss

3.2.2; Oiffice Sizing

The as-built drawings of the seltling pond provided fo Stantec do not show the aorifice size at the
discharge pipe; therefore Stantec cannot assess the suilo bility of the arfice si#ng curenity
Instalied an-site, The celeulafions below detall the recommended orifice size required fo convey
the 10 year - 24 hour storm flow calculated In Section 3.2.1.

Ca = ofifice coefficient = 0.6

» Ac= olifice opening aren
+ Qo= 1D yrreturn flow = 0.101 m¥/s
* g= gravitafionat acceleration = 9.81 m/s?
» ho= 10 year overflow helght above orifice invert = 1.23
Qorifice =0, = Cy> A, = f2ag+hy,
Dssign with comimuntty Inmind
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December 23, 2015
Todd Minsk, Director
Page 7 of 138

Reference: 440 Stebblngs Roaod — High tevel Review of West Side Saitling Pond §lzing

S
Ay =
0.6xvZ+9.81+1.23

Ay =2

= 0.0343m?

m = 0104m

The diameter of the opsning Is twice The radius, therefore the required orifice opening diameter

. should be 200mm. This opering will mainiain coniroled flow through the ortfice up tothe

predicted 10 yaar 24hr flow condifions.

3.2.3: Setling Fond Refentlon Time

The DFO *Land Development Guidelines” detall the required hydraulic retention ime to be a
“minimum of 40 minutes.” The relention tima is the time water would fake to kavel from the
enfrance point of runoff inta the pond fo the discharge point during the pedk flow of a design
storm, The longer the refentlon fime, the more opportunity there Is for seflement of suspended
sclids from tha water,

The following is a review of the as-bullt drawings in regard to determining the retention fime for o
10 year sform evenl, The LDG deslign parometers design the freatment area based on @ 1:5 year
storm, and while this s an acceptable guidsiine the MOE Permit requires the on=site run-off be
freated to the 10 year retum pariod, so the flow rate used in these caleulations is the 10 year flow
rate:

Qw=0.101m?/s

+ A=typical cross section area of the flow path was averaged between the areas between
the three berms = 2.1 m2

» |=flow pathiength from inlet to outiet oiffice = 132m

+  V=oaverage flow veloctly

s i=retention fims

__Qm_ 0.101_
_L____Hlﬂz = 2,7443 = 45,7mi
E_V_G.O481_ " sec &= 4d./min
Dewigh wiib commminiy in ming
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December 23, 2015
Todd Mizuik, Diector
Page 8 of 13

Reference: 440 $tebhings Rowd — Hlgh Level Review of West Side Selfilng Pond Skzing

-~ app
324 324
322 s " | 322
320 4 —<— 320

318 e LR R LA & &'M’/L” U N 318 .
o G e %_// e
1 . N PO W .u_.._g - g.* Rl TS —— LTt
312 28 j231022)21 812

/A SECTION

USGALE 1:250

FIGURE 2: SETIHING POND CROSS SECTION FROM AS-BUILTS

The refention fime doas appear to meet the LDG redquired 40 minute minimum Lased on the 10

year, 24 hour flow estimate.,

3.2.3: Spiliway review

The spifiway Is requlred to handle and direct a 1 in 200 yaar 24 hour sterm event into the
ephemerdl creek without topping over in any ofher areas. The spiilway, as shown below, is
capable of dischorging a 200 year storm event (e predicied with the Rational Method) with low
velocilies aver the embankment into the ephemeral creek. The as-built drawings detall that the
spiltwary s Ined with geotexiile material and topped with Class 25 rip rap; Fis class of fip rap is

deemed suitable for this application,

Design with comtunity in ming
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December 23. 2018
Todd Mizuk, Direcior
Poge?of 13

Relerence: 44D Siehbings Road - High Level Raview of Wes! Side Seffiing Pond Sidng

APPROAMATE Z00YR WATER LEVEL
ELEVATION: J18.522m (0.322m HIGH)

TOP COF BANK /BERH
ELEVATIRY: X318, 5m

S
=Sl T &
‘.‘_

2=-300d PVC SOR3S DULVERTS

(OME NORMALLY CLDSFD) OVER ARMTEC GEQTEXTLE

FIGURE 3: SPILLWAY SECTION FROM AS-BUILTS

200 yeor fiow Qyaq =4nt = =2 = 061 m¥ /s

From o review of the as-bullt drawings, the spillway is believed to be adequote in its curent
conitguration fo accommodate the 200 year event.

Backup calculations are oppended at the end of this letter.

Dosign with commmunity In mind
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December 23, 2015
Todd Miasik, Director
Poge i0al13

Reference: 480 Stebbings Road - High Level Review of West Side Seliling Pand Sidng

4. RECOMMENDATIONS -« oo e e eee

4.7; SETTUNG FOND DIMENSIONS AND CONSTRUCTION

No current survey is available for the exisfing setting pond, so all measurements regarding pond
surface areq, retenfion fime efc. cre based on the as-bulit drawings provided 1o Staniec,
Howevey, cerlain amblguliies between what has been observed on-site, and what Is shown on the
as-bullt drawlings, require aspecis of the pond construction to be confirmed by SIRM to validais
caleulations and recommencdations made Ih this report. I is highly recommended that SIRM canry
- oul, and provide fo Stantec, a survey of the pond so the assumptions and &éleuiations contained . .. .. .
n this report con ba confimed.

Based on our Iniflal assessment of the Setting Pond design, we recommend the following:

= From the site visif, it was noted that the west difch run off enfers the pond ot the south
wast comner. The setfling pondis designed with the intention that all unoff enter the pond
at the south east comer, where the water freatment system currently outlets to, In order ta
get the maximum retention fime through the pond., By entering at the south west COmeY,
the: runoff in the west ditch is essenfially “shori~circulfing” the pond, and further reducing
the ratenfion fime far ninoff from the west ditch. This negailvely Impacts the freatment of
water from the west ditch. The Aow from the west difch should be redirected so that the
madmum retention fime is achieved. This could be done by censtruciing an impemeable
berm (elther clay cored, or with an Impemeabie iinerfgectextile at the cenfre of a gravel
berm} at the south end of the pond to intercept the west ditch flow and redirect to the
south east comer,

* The clay and gravel bemms within the pond should exiend fo the height of the 10 year
averfiow to ensure that alt water within the design storm is receiving freatment. Cumenily,
the cs-bultt drawings show that the berm heights are below the 10 yedr overflow
elevaiion, hence runoff could potentlally “short-circult” the pond bems and not recelve
adequate reatment during a 10 year event.

» The as-built drawings indicale the pond botom and sides are fined with clay, which
suggests the pond was designed to be primarily impermeable, as clay has a permeability
ot around 1x10* m/s, From visual observatfions of the pond following rain evenis, the water
appears fa infllirate from the pond much quicker than this. The permedability of ihe aciual
material at the pond bottom should be confirmed by SIRM via o percolation test,

* Confinm that a clay core Is présent in all side berms of the pond so that excessive,
unconiralled exfitration does not take ploce.

Dosigh with cormmuntty i mind
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Decamber 23, 2015
Todd Mizulk, Director
Page 1 of 13

Reference: 480 Stebbings Road — High Leve! Review of West Side Settling Pond Sling

'+ The vasf majorify of the settlement from sile wailsr is curenily being donein fhe setiing
pend. By employing silt fences/hay bales infemittently within site swales, intermifient
treatment of the site runoff can be carded out before the pond Is reciched, Impreving
Incaming water quality and reducing the load on the settiing pond.

« Hydro seed ond/for revegetaie oll disfurbed creas on-site wherever possible,

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

. Management Plan should be siriclly adhered to, in parficuler with respect fo the removalof ~
sediment from the pond.

4.2 FUTURE WORK TO REFINE POND DESIGN
4.2.1 influent Water Sampiing

The above recommendations and report are based on generally occepied guidelines deidlied in
the "Land Development Guidelines" document, generated by the Department of Asheries and
Oceans. Howevel, thess ure noft site specliic and are used In the absence of site-specific data. I
i highly recommended that a water sampling program be employed for all Incoming woter info
the pond, to assess the levels of T5S and the paricts size distiibution within the unireafed site
water. With this data, the pond design can be more accurafely tallored to the site specific
condifions, which may resuit in improvements ta the pond design. Only with this influen sampling
data can a more site specific design for the setling pond be completed.

In stuatichs with very fine particles, setting via gravity alone may not be sutficien] to meet the
quatity requirements ot the discharge point. If this Is the case, the use of floccuionts wil promole
the seftling out of smaller particles. The potential requirement for flocculanis on-site con be
assessed following a sampling program of both untreated Influent fiow and ¥aated discharge.

4.2.2 Percofation Tesf

The calcuiations In this report assume an impemmeable clay barier lining the pond bottom andg

sicles. While SIRM have confimad verbally that a clay bamer was installed, the visual observations

of the rate of water dralning from the pond following a roin event suggesi that the pemeabifity of .
the liner Is not representafive of o typical clay matercd. ;
It is suggested that a percolation st be caried out In the presence of a registered geotechnical !

enginesr fo assess the acfudl permeabiity of the pond liner. Following this undericking, the
assessment of the pond will need to be reviewed.

Dastzt wiily Communtty I mind
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Decamber 23, 2015
Todd Mhulk, Director
Page 12 of 13

Reference: 440 Siebbings Roud - High Level Review of West Side Setfiing Pond Sizing

' 4,23 Geotechnical/Hydregeclogical Review -

Following on from the previous peint, the flow path of water that exfitirates out of the pond should
be confimmed, In arder to confirm that no damage is being done to the environment ouiside of
ihe site. This wilt Invoive o gealechnical/hydrogecioglcal review be completed in early 2014,

4.2.4 Sub-Surface Woier Sampling

I} is suggested thaf monitoring wells be consiructed on the western property e in a number of

tocations and at varying depths, so that wader-sampling of the shallow sub-surface waterconbe - -~
Yasfed to assess the GUally, o DR TR MIENENY T ReE aier ean

4.2.5 Detalled Storm Water Management Plan
A mere detailed storm water management review, underlaken using digltal modeling and more
sophisticated methods than the rafional method, would provide a betler representation of the

stomn water flow en-sife, and would dliow for optimizing the design of the setfling pond. This review
is proposed fo be undertaken In 20] 6.

The pond Is bellsved jo be adequately sized for the cunent requiremenits. Ongolng reviews of the
on-sife sform water management should be conducied as the mining operations continve and
the slte condificns subsegquently changs.

Ceslpn with communty in mind
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December 23, 2015
Todd Mizulk, Diacior
Page 13 of 13

Reference: 480 Stebblngs Roud - High Level Review of West Side SeHiing Pond Skzing

"5, LIMITATIONS OF REPORT, OTHER CONSIDERATIONS AND NEXT STEPS -

§.1: UMITATION

Given the urgent nafure of this review, required in order to quickly assass the Seftiing Pond's
capabllity o meet MOE requlrements, Stantec have utilized calculation methods which typically
produce conservalive {higher than likely} esfimates for flow. The rational method is @ simplified
method for cdlevlaling siorm water flaws, but is generally accepted by most municipdiiies and
agencles as a calculafion for smaller catchment areas. A more detalled review using Storm Water

.. modeling sofiware woulld provide a more realistic representation of water flow on-site, andJils .- ... .. ..

propesed fo conduct this investigation in 2016,

Siantec can net provide comment at this fime on the extent ot storm water Infiliration fo ground
anywhere on fhe site, nor on the shallow sub-surfacs drainage path or water quaiity within the
broken blast rock and sespage blanket.

5.2: NEXT STEPS
[tisrecommended thoj a percolafion test and o geolechnical/hydrogeclogical investigafion be

camed out in early 20146 1o assess the flow and qudaiily of the water exfilirating from the pond,
Regards,

Stantec Consuiting Ltid,
f té“ -

Alan Ghanam, P.Eng
Managing Prindpdl

Phone: {250) 3892347

Fax: (250} 382-0514
Alphanom@stantec.com
Altachment: AHachment
C.

S92 1NDC veh 1117200185 _reporfywes! plt foor cutall dlich\veol sl 18 lel_og wesh_ckich,cocx
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( Cut/Fill Report
Generated; 2015-12-10 15:26:30
By user: cbuekler
Drawia: VA1 7activet]111720018Y_drawings\quatititiest?l 11 Aactive\] 11720018
rawing: ¥ drawings\quantities\1 [ 1 720018_volume_surface.dwg:
l Volume Summary
Cut | ¥ill 2d Area Cut |  Fib . Net
Navie | TVP® | poctor | Factor |  (sqm) ©LM) | (CaM) (Cu. M)
318.73 _ : '
full 1000 | 1.000 | 94532 4097 148671 | 1445.74<Fil>
318.23 ' S S
full 1.000 | 1.000 | 94532 125.08 ] 109816 | 973.08<Fil>
volume et
ATSUL e 1000 | 1000 | 94532 20222 | 87280 1| 670.58<Fil>
volume . _ 3
31781 | o 1000 | 1.000 | 945.32 229.94 80599 | 576.05<Fi>
volume ‘ ] . i
316.58 _
full 1000 | 1.000 | 94532, 733,35 | 146.65 | 586;70<Cut>
volume o
Totals I
2d Area Cut Fif] Net
{sq.m) {Cu. M.) (Cu. M) (Cu. M.)
Total 4726.60 1331,56 4410.31 3078, 75<Fill>
* Value adjusted by cut or fill factot other than 1,0
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