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#8§ Faro Waste Rock Project

Background

Faro Mine Complex

« Location

20 km N of Faro town
« Operation

1969 — 1998
* Lead-Zinc mine

« Tailings (milling waste)

= 70 M tonnes fine sand-like materials

« Waste Rock (of little economic value)

= 320 M tonnes
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UW Borehole Drilling and Sampling in the Main Dump

» UW17-BH1
Borehole depth: 56.69 m
Height of waste rock: 50.14 m
» UW17-BH2
Borehole depth: 68.88 m
Height of waste rock: 65.84 m
» UW17-BH3

Borehole depth: 78.33 m
Height of waste rock: 74.07 m
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Instrumentation at

three UW boreholes
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Test Pit Program and Sampling

Two test pits in 2017
» UW17-TP1
» UW17-TP2
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Overview
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Site-Specific Characterization of Mine Wastes
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Variably saturated water flow through the
waste-rock dumps
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Waste-Rock Hydrology

Surface efflorescent minerals
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Waste-Rock Hydrology

Clay Silt Sand Gravel Boulder
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Waste-Rock

Hydrology

Response of water content in

waste rock to precipitation

Deeper wetting front in BH1
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Waste-Rock

Hydrology

Higher temperature, stronger

Internal evaporation

Preferential flow in BH1

Rainfall-dominated infiltration
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Rainfall
Summary
18
O O [%o]
-25 -20 -15 -10
_120 + + .0(\,,
Preferential flow T LI
: Snow cover and snowmelt 7
vs matrix flow
-140 1
o
8
Impact to effluent = 1601 e
water chemistry ~g evaporation
« Concentrated in winter
+  Diluted in summer -180 7 : :
€ Evaporation causing formation of Rainfall- and evaporation-
effluorescent salts dominated water cycle
in Faro waste-rock dumps
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Faro Waste Rock Project:
Geochemical heterogeneity in the waste-
rock dumps
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Geochemical Heterogeneity

pH 1.4

Fe 36,900 mg/L
Zn 14,200 mg/L
Pb 6.16 mg/L

Al 8,750 mg/L

As 63.6 mg/L

Mn 2,170 mg/L

Cd 21.7 mg/L

SO, 114,000 mg/L
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Uk I\/Ilneralogy In
Y@ .. | Faro waste rock

Surface ¥ B <Lifide

coatings \% 3 particles

Presence of multisulfide

Some are un-oxidized

T
)
i)
X

o
<C

Some are strongly altered

pyrrhotite (po) Fe, S
galena (ga) PbS
sphalerite (sph) ZnS
pyrite (py) FeS,
chalcopyrite (cpy) CuFeS,

(Bao et al., 2020Db) 21
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Geochemical Heterogeneity

Strong heterogeneity of geochemical

parameters near the surface
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o (Faro Main and Intermediate Dumps)
3 N
A Location VEYES Comments
S content | (historical
2 [wt.%] records)
UW17-BH1 23.6 Not sulfide cell
S —_ F112-014-MW003 UW17-BH3 23.2 Not sulfide cell
= Main Dump Wes UW17-BH2 20.7  Sulfide cell
© UW17-BH3
CH14-106-MWO009 1.6 Sulfide cell
CH14-106-MW009 :
S 60M1 17.1 Sulfide cell
Mine roads
§ * Farg Climate
o tation
@ BH-BGC17-011 Sulfide cells
CH12-014-MW007 (H%:(Jé( "
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Exothermic reaction
Summary

02 consumption and CO2 production

gas flow and
heat transport

low alkalinity
high sulfate
high metal(loid)s

Sulfide- and carbonate-rich
waste rock

Estimated location of pre-mining surface

More detailed delineation in spatial variability of sulfide minerals is
needed for better design of the cover plan.
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Conclusions and Implications

Site-specific characterization program can strongly facilitate the decision of reclamation and remediation.

High sulfide waste rock is wide spread, not only in the so-called sulfide cells.

Part of the dumps are pretty wet at current conditions, in particular in the summer.

Water and O, are not the only two factors. Temperature, Fe3*, and microorganisms also play roles.
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Thank you for your attention!

E-mail: z23bao@uwaterloo.ca
zhongwen.bao@yahoo.com
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