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Outline

* Intro to acid rock drainage (ARD)

* Natural ARD and volcanic calderas
* USMIN

* Colorado: Extent of 303(d) listed waters and
mine features
* USMIN provides framework

* Natural and Mining ARD examples

* Summary
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Introduction to acid rock dralnage (ARD)
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FeS,(s) + 15/40,(qg) + 7/2H,0 (I) => Fe(OH)s(s) + 2HZSO4(aq)
Pyrite + Oxygen + Water => “yellow boy” + acid + other metals

=ysgs Mining = FAST | Natural = slow




Calderas
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Natural ARD and Volcan
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https://www.nps.gov/thingstodo/yell-grand-canyon-of-the-yellowstone.htm

USGS Mineral Deposit Database Project (USMIN)

€
&
s s &
o R o e, S S
&

Fan Bemarding Gourly, Califomia

MDA NECAL DF HINCS R0 SEOLOGEY
BLILLETIM BOg

£ TUNGSTEN DEPOSITS
IN NEVADA

AR

-z . c 5 c . - Borrow Pit
éUSGS All information is derived from published sources — P



Colorado
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Colorado Mineral Belt
(Wilson & Sims, 2002)
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USMIN includes: Prospect pits,
adits, mines, mine shafts

e 303(d): pH and Metals (Ap Cd,

% Al, As, Fe Mn, N| Zn,.Pb)

¢ Blue lines here = > 9,000 Emlles
SO more than mining |
impacts likely shown hé.re
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Natural ARD example
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°* Low number of o

mining features

* Littleto no mining
In the watershed

* Porphyry Mo
deposit has
extensive
alteration

e Elevated zinc
concentrations =
High background
metal
concentrations

e Difficult to
Impossible to
clean up
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Mining ARD exampl|

* High number of
mining features

Large extent of
mining and
prospecting
Vein deposits
have limited
alteration

Elevated zinc N
concentrations = = _

mining related
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Techniques to separate Natural and
Mining ARD

* USMIN example

* Understanding background geology/hydrothermal alteration and
ore deposit character (porphyry vs. vein, e.g.)

* |ocations of greatest metal sources
* Mining historical accounts

* Rhonda (1876) described waters in both Mineral and Cement
Creek in the Silverton area as iron sulfate waters that were
undrinkable

°* Evolving....
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Summary
* Acid rock drainage

* Pyrite + water + oxygen =» sulfuric acid and dissolved metals

e Natural ARD = Slow

* Holistic geologic, water-quality studies help
differentiate

* Natural ARD complicates remediation
a USGS
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	Slide Number 1
	Outline
	Introduction to acid rock drainage (ARD)
	Natural ARD and Volcanic Calderas
	USGS Mineral Deposit Database Project (USMIN)
	Colorado 
	Natural ARD example
	Mining ARD example
	Techniques to separate Natural and Mining ARD
	Summary
	Acknowledgements

