4.5.

OVERVIEVW OF PERMAFROST FOR ARD
CONTROL

Richard Dawson
Norwest Mine Services






NORWEST

AN OVERVIEW OF
PERMAFROST
FOR ARD
CONTROL

RICHARD DAWSON
NORWEST MINE SERVICES



NORWEST

OUTLINE

-BACKGROUND

- ISSUES
- CONTROL STRATEGIES

- RESEARCH REQUIREMENTS



LTI Py peysuy \

’ N N
(RETITLY

T aubyy aos)
suo}jvig aamuaadwiag, punoag

amjutaduiag, 41y [unuuy uuopy
1sosjunniag awyd)y

(pa.rojjuag)
1SOJUNLId SHONU)UOIR]Q

(puardsapin)

IS0 UULIA] SHONU|U0JS|(

AUOZ JS0IJuNLI] SloNU| 107

angoa1h

AN Y

AU S N I N S S L S S
. . | - -




ESTIMATED ACTIVE LAYER THICKNESSES
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Figure 4.1: Seasonal Thawing Thickness for Mine Waste in Permafirost Regions
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Figure 3.5 Distribution of Unfrozen water in frozen soiis.

(a) Low salt concentration pore fluid in fine - grained soil.

(b) High salt concentration pore fluid in fined - grained soil.
(a and b)) following Sheeran and Yong (197%).

(c) High salt concentration pore fluid in coarse - grained soil.
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Figure 4.6: Typical Grain Size Distributions of Waste Rock Materials



MINE WASTE ROCK
VOID RATIO VS SATURATION RELATIONSHIPS
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Figure 4.7: Saturation Relationships for Sandy Gravel Mine Waste Rock Materials
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A. CONSTRUCTION CONFIGURATION

NON-ACIDIC
WASTE ROCK LIFT

COARSE DRAINAGE \
LAYER

SEGREGATED SANDY
GRAVEL WASTE ROCK

B. RE-SLOPED CONFIGURATION

NOTE: RE-SLOPING OF FINER SANDY GRAVEL

WASTE SERVES TO REDUCE AR FLOW THRU BASE OF PILE.
COARSE DRAINAGE LAYER BENEATH NON-ACIDIC UPPER
UIFT LIMITS INFILTRATION INTO ACIDIC WASTE
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Figure 4.10:
Construction

Climate Controlled ARD Strategy for Terraced End-Dumped
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NORWEST

RESEARCH AND
DEMONSTRATION
REQUIREMENTS

- FREEZING APOINT DEPRESSION DUE
TO PROCESS CHEMEICALS

- ECONOMIC INSULATING COVER DESIGNS

- WATER AND HEAT TRANSFER IN
WASTE ROCK DUMPS
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