Geology, Mining, and Water

Quality
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Acid Mine Drainage




Sources of
Acid
Mine Drainage







THE CHEMISTRY
of

ACID MINE DRAINAGE

Reaction 1: FeS, + H,0 +7/20, — Fe*' + 280, + ZE*

Reaction 3: FeS,,+ 8H,0 + 14Fe’* = 15Fe*" + 280, +

Reaction 4: Fe*™+3H,0 — Fe(OH);) +

* catalyzed by bacteria






THE CHEMISTRY
of

ACID M:NE ROCK DRAINAGE

Reaction 1: FeS, + H,0 +7/20, — Fe*' + 280, + ZE*

Reaction 3: FeS,,+ 8H,0 + 14Fe’* = 15Fe*" + 280, +

Reaction 4: Fe*™+3H,0 — Fe(OH);) +

* catalyzed by bacteria



Acid Rock Drainage (ARD) sources:

> Abandoned mines




Hydrothermal alteration is a
process whereby hot water
circulating within the earth
changes the composition of
rocks.

Intensely altered rocks have




Hydrothermal Alteration

Hot springs
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Red Cone, Park Co.






Natural acid rock drainage dissolves metals present in the rock,
affecting downstream water quality.

PEEKABOO GULCH SPRING
pH=2.17, conductance=2470 uS, Q=25 gpm

Al E 01,724 x
(;dl J 42 X
Cu— J 164 x

Fe E 7 100 x

Constituent

Ag— g 06X
Zn_ g 21 x

SO4f J 6Xx
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Ferricrete mounds
are characteristic
of springs in
hydrothermally




igh rates of erosion,
flows and landslides

ecause bedrock has
been weakened.

' Alum Creek, Con319§C°7;
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Slumgullion landslide is in an area of hydrothermally altered rock.
Movement and erosion continually expose acid-producing
minerals. Drainage from the slide area is very acidic (pH = 3.4).
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Conclusions

* Acid rock drainage is generated at mines and

naturally where sulfide minerals are present
and the buffering capacity of the water is
exceeded.




Conclusions

* Natural ARD is important in areas of intense
hydrothermal alteration because:

1) Rocks contain disseminated sulfide minerals.




