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Where to get this Document?

INAP)

The International Network for Acid Prevention HOME ACID DRAINAGE PARTNERS GARD GUIDE ICARD NEWSLETTERS

Members Area

WHAT WE DO

Research INAP; objecfwe is to rreduc.e the liability
associated with sulphide mine

materials. This is pursued in three

Research Projects ways: . |
Over the years, INAP has instigated and funded a number of key acid drainage research projects to fill 1. Networking and Information-sharing
knowledge gaps. Cutling-edge technelogies are studied, acid drainage (AD) measures at specific sites are 2. Technology Transfer

examined, and literature reviews are undertaken to summarise AD state-of-the-art. 3. Gap-driven Research

Global Cover System Design — Technical Guidance Document
(November 2017)

Tha Global Covar System Ouidance Documant, like the GARD Guide, (8 Intendad as a bast practice summary
10 asgisl mine operators, designers, and ragulators to addrass lssues wheare cover systems can be amployed
This document bultds on previous technical guidance documents on cover system design, construction, and
parformance monitoring The Olobal Cover System Quidance Document will ba of Intarest to Individuals wno
are sealing more detallad Information than what |8 outingd in Saction 6.6.6 of the OARD Guide - Engineared
Barriers

A holistic framework for managemaent of reactive mataerials during operations and at closure 1 the piliar of the
documant The framework for covar syatem design is presantad at @ high level, sultable for readars with
minimal technical background. It s presented at a4 conceptual level using & hisrarchy of climate, geology and
materials, and topography. leading to an underatanding of the patterns of water movement on a specific
landscape Uimataly, these elaments will govern how covar systems parform, and it s up to designers 10
manipulate them 1o achiave deaired performance

This documen! prasents & conceptual model of how cover system designs might affect contarmimant and acidity
foading. This model attempts to datermine whan the varying roles of the cover system design (e.g control of
net parcolation or oxygen Ingress), might influence loadings Acknowladgmant of thesa unique relationships
provides an opportunity 1o optimize ML/ARD management in i cost-effective manner Olher key concepls

.
discussad within the document are the role covaer systams play ovar tha life of the minae from aarly L]
concaptualization to long-term parformance monltoring considarations p - WWW - I n ap - C O I I I - au
Application of the holistic framework |6 achieved through the use of & cover system dasign 100l that Walks usars
through relevant climatic factors to oplimize cover system design allernative for a desired performance design
artana This allows usars 10 undaerstand what a realistic objactive Is whan developing covar system design
alternatives based on slte-specific climate conditions. Additionally, the tool refars to specifio elaments integral

1o the design where an in lext commentaty s provided. The tool helps identify where potential for management
@xiuts on the site, leading to the selection of the most appropriate form of pravantion

Tha information provided within the tool s not a replacemaent for site-spacific classiNcation and engineanng
required for cover syatem design Howavar, 1he tool 18 a maans of baginning early conceplualization (o halp
focus further investigation al a site level and to begin to form realistic expectations for cover system
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...Where to Start

Equity Silver Mine, 25 Years into Closure

Cody Meints and Mike Aziz (Goldcorp Inc. - Equity Silver)

Eq@ Reclamation Site




TAILNGY RECLAMATION

BEFORE

...Where to Start
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.Where to Start

( "‘. Al X -‘.,‘.: ‘) ” . SV~ .

W RO/ e AR A Mt doatt AT
: \ \ /\n\ \fv‘(/ o U L AWATE W I . A p\,\/\/\f/
|‘ | \ \A / ! /

A N ,
AW ‘ ,
:‘ \.;' o R LM A% }\/\/\/ \/& '\;V/\V'\f«"!\/\_f\\ \_____//\'/\V‘X\& A \_, AA / L A U

7
————

——————

T EVARDTRAJSAIRATION
JAET

™~ Consultants

Integrated Mine Waste Management and Closure Services
Specialists in Geochemistry and Unsaturated Zone Hydrology




-
()
=
c
<>
©
S
©
O
-
)
O
D=
O
@




...Building the “Right-Sized Flower Pot”
T 1 1

—

PRECIPITATION=
RAINFALL +

 SNDw WATER

EQUIVALENT




The Design Tool...

~e.___* Decision Tree Framework
g, 7"+ High Level... but

\ % e Enhanced
Conceptualization of
Realistic
Performance
Expectations

° Before...
Numerical Modelling

°* That also...
provides for a better
starting point when
do start modelling
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The Design Tool...

~ * Decision Tree Framework

,:-:TQL =i\

‘GARD {  Climate Classification | COVer System i conceptual Cover |
‘Guide ii Design :  System Design
. g Performance |

| 02 Permance Crteia Dested Prefored Cover System |
I ' {matim2y) Design Altematne !
i ! Seasonal Seasonal |} ! |
, Precipitation Regime | | Temperature Regime |, ! :
i .: ' NP Performance Criteria Desired Prefemed Cower System i

: Design Altamatie :
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The Design Tool... Net Percolation
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The Design Tool...Oxygen Ingress
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The Design Tool...Erosion

TEMPERATE
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The Design Tool...Site Specific Controls
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The Design Tool...Site Specific Controls
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Cover System Types

Moisture Store-and Release
Erosion Protection Reclamation / Revegetation and Enhanced S&R

Capillary Break

Barrier Type (k¢ €71 x 107 cm/s)
R i = ’ : i BRREE Y 200 STy ; %
ity ccL
i” ‘ LLDPE
y GCL
- - . GCLL
% .~~~ BGM
2 Frozen
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Cover SyStem TypeS — afocus on Climate Influences

SFCBD Cover System...
Seasonally Frozen Capillary Break Diversion

SUMMER AUTUMN WINTER SPRINA
: i —\/“C’LZ 1
i o s 932 ¥
- H ’ P . . '*' ' .:u (S
FeY . "' ' . * s
| = Aleh . - POl -
l $% el
) ¥ *.'f".‘- o
*
Trwwnmou
NIV . _,.\"ow’\ S

._
-
SER
0
~‘.
>, e

y .l - IS
d S e

X g ‘3;.,". %, '(“-:':.‘
;@‘:’9’9?@;0.“ "s}f@vw/’ d

g X

. By A v fr*

e nE %&3@@_@!&’5«; 4 {

eble? 2wl G feiales) e tren ot i
e ,'hfi@%r e’

0 S e Nl o T 5

— ;

- Consultants

Integrated Mine Waste Management and Closure Services
Specialists in Geochemistry and Unsaturated Zone Hydrology



The Design Tool... Climate, our first design filter
Koppen-Geiger
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The Design Tool... Climate, our first design filter
Koppen-Geiger

Cold: No Dry Season, Warm Summer
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(=) Cold: No Dry Season, Cold Summer
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Optimizing during Planning
Koppen Gelger

° Site - Yukon Territory, Canada:
Currently Dsc
Cold: Dry Summer,
Cold Summer
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Optimizing during Planning

Koppen Gelger
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Enhanced Store and Release

ltType”
Cover System

Man aging Net \\
Percolation

° Site - Yukon Territory, Canada:
Currently Dsc
Cold: Dry Summer,
Cold Summer

i Solubility Gomto_l.‘r _ Cover Performance Regime Very Low <5%
\‘l-' y \.}
% oy j

| Low 5-15% |

i 4

o

\\ Y Moderate 15.25% |

\ { High 25.50% |

{ Very High >50% |
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Optimizing during Planning

Koppen Gelger
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Enhanced Store and Release
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Optimizing during Planning

Koppen Gelger
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Enhanced Store and Release
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Optimizing during Planning

Koppen Gelger * Site - Yukon Territory, Canada:
| T w/ Climate Change Dsb
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Optimizing during Planning
Koppen Gelger
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The Design Tool...

* Decision Tree Framework

‘GARD {  Climate Classification | COVer System i conceptual Cover |
‘Guide ii Design :  System Design
. g Performance |
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How would | Suggest using the Document?
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How would | Suggest using the Document?

A New Tool GLOBAL

for COVER SYSTEM
Managing Risk DESIGN
at your site —

INAP’s Global Cover
System Design
Guidance Document

11t ICARD-IMWA 2018 Conference
Pretoria, South Africa

Keynote Presentation, Wednesday,
September 12, 2018

Mike O’Kane, P.Eng.
O’Kane Consultants
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Briefly... a Focus on Risk Management

Start at the End...
..Whatis your
Returning Land Use Plan?

and therefore...
...your Objectives?

l:%é&:e; \,“ | “ e
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Risk to Opportunity:

When, Where, How to use the Document

Recognize and Communicate: Closure Planning:
Mine-Life-Cycle
...Different Temporal Scales el e
ad e X il

...Different Risk Profiles

Planning and Operations:

Life-of-Mine (LOM)
-7 S ...next 3 to 6 mths
N -;"'; j » O'Kane -
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Briefly... a Focus on Risk Management
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Briefly... a Focus on Risk Management
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“Right-Sized Flower Pot”
T 0T 1 0

PeECIPITATION=
RAINFALL +
SNOW WATER
FQUIVALENT
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Performance Monitoring

Monitoring of Cover
System Field Trials
» Objective?

» Spatial and Temporal Scale?

» Cover System Types?

® Monitoring of a
Commercial Scale
Landform

» Spatial and Temporal
Scale?

» Where and What to 7
Monitor? € ok
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Thank You!
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