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Objectives

= Share experiences related to start up and operation of BCRs

= Collect other examples of lessons learned
= Update ITRC Guidance Document ( Eger et al, ASMR 2014)
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Biochemical Reactors

gineered treatment system that uses an organic substrate to
drive microbial and chemical reactions to reduce concentration
of metals, acidity, and sulfate in MIW (mining influenced
ater).
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Iron precipitate in a BCR

Golmsky BCR Lake Shasta CA



How Does a BCR Do That?

vacteria

10

h concentrations in ma
e sulfate by reducing it to

Xygen free environment,
ulfe d an electron donor

= Usually organic compound

Photo of sulfate reducing bacteria



iemistry 101

organic carbon

H,S + 2 HCO,

is often necessary
CO;1 = 2H,CO,

O;(solid) = Ca*2+2HCO,?!
enough M*?
H,S will be lost as a gas
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vealing with Nuisance Parameters
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New system

Restored
stream

Outflow from
system

Output existing
anaerobic wetland

Manganese

Copper

Zinc



POSst treatment gone wild!

Output
anaerobic

Output aerobic | Output limestone
wetland

Manganese 1200
Copper 136

Zinc 590

New wetland discharge added

Input Output Output aerobic | Output limestone
anaerobic |wetland bed

Manganese 1675 2900 4500

Copper 206 1.8 1
Zinc 424 8.9 6
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have been better option



EXAMPLE

ng| y'ReduCing Effluent from BCR removed
selenium in the backfill
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summary

reas where parameters other than just acid

‘can be used for tre

t, and potentially source control
s learned are critical to the success of passive treatment
ol test coming soon ( summer 2015)
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ediment load to BCR

10reactors
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1vasive Plants

or organic substrate layer
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SCRS for Selenium Removal

stems used for ameliorating metals in mine

 with better quality streams where

nave not been a

tes more care with BCR effluent. NPDES permits may

IO, <0.68 mg/L

3C <30mg/L
= DO >6 mg/L
= COD <120 mg/L

= NH; -N <4mg/L



dources of Nitrogen as nitrate—nitrite in
drainage from (coal) surface mines
= Rock fractures during mining

= Residual nitrates from ammonium nitrate explosive agents
= Nitrogen fertilizers used in revegetation effort

Denitrification




summary

reas where parameters other than just acid

‘can be used for tre

t, and potentially source control
s learned are critical to the success of passive treatment
ol test coming soon ( summer 2015)






