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What is it and Why is it Important?

Bioremediatiod the biological degradation or inactivation
of waste

Wastedanyt hing not removed b
balancing processes

A Anthropogeni® Human created (livestock waste included in this
category). Can be ordinary ofenobiotic.

A ordinary material is a problem when the amount is just too muc
for the environment

CO,, phosphates, petroleum products, sewage, agricultural waste

A xenobiotiad foreign to the environment, oftestalcitrani(hard
to break down), often harmful

PCBs, polystyrene, pesticides (including DDT), many drugs, endoct
disruptors

Thepurpose of bioremediation is 10 maintain the.environment by.the remova




Methods of Action

\ a) pa || Y 2 ~ = -
VietabolIST COometabolis| SOIUDIITY INCreas
FBIOKEN.aown, bUt.Not Used, In metan ABloavallabilityo tendency to-b
eats pnenokdi| Aan De a survival mechanisn [@aKen up Dy organisr
Ccl » H - v
accepto ﬁ L'""’“l“‘ to pryerian: - ABlosurfactanigroduced Dy organis
AJILET] hgugvmm- coa ITIPOUTG . solubulizes contamine
Polycyclic-aromatic nydrocarnoons (i C o
can pump-out-rorruriner treatm
ANG ner Zal
bloavaliabie t0.degraaing pacter

10t always compie:

Catabolise
—Seucdomonas e
eaucea as rnatl-

ANItrate reauctio
Oroken aown t

Of!-;-n n'um.-—'m'w D
Qorganic. molecul
L) | - |
D o=-3rpf|o"/ FaACCUITIUIaL

A IaKe Up-and-concentre

=asler to-ciean

€ Dugs tena to oIr

Dioavallanility
Jraniufi r:lm,r-u;. Sorption-d
ICtIon of metnyl mercur’ C
tal mercu
UCEeUd 10 IS 1E€S as
strontumei|

uptax

II.Jl'Jf'QI' metanoli
QISSOIVE

IVIICFOCOCCUS ' IUTEenIFICIS

Bioremediation.can be-brought.about by.anumber-of microbiolagical froc




Treatment Location
N

In Situ (On Site) EX-SI (TSI
Generally cheaper Faster
Best for hard to reach or Ideal for easily removed
widespread contamination contamination
Create optimal conditions for Can use whatever microbes you want
microbes of interest in local Not constrained by environmental
communityb{ostimulation conditions
Moisture and Qare two big factors More control, at cost of greater
A Geology and hydrology are critical maintenance
Hard to predict, easier maintenance Generally liquid phase, soil and gas
Danger of incomplete degradation are treated by mixing with liquid
(and even worse pollution) Often in a bioreactor

Division betweemtensivVgast actinghigh maintenance) amktensivalow acting
hands off) methods is being considered as a better distinction

Bioremediation-methods-are: categorized by:location andisimp



Not Necessarily High Tech
N

Sewage treatment has been around for a while
Composting Is an even older technology

Often easier and more predictable to work with microbes
already in area

A Natural attenuatioms popular contain waste and monitor
while indigenous bugs work over the course of decades

A~ Exxon oll spill was cleaned up by naturally occurring
organismsd|
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Bioremediation often-does notrequire.complextechnologyjust goc
understanding ofthe local.environment.




High Tech Contributions
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accurater tools-for.understanding.problems and finding solutions.
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Factors in Adoption
N

5 Cost
A Increased tipping costs reduce the appeal of landfill
A Bioconversiamay turn trash to treasure

4 Predictability
A Living systems harder to characterize and control
4 Acceptance
A -Waste management generally conserha when

A -ONobody was ever fired for choosi
Environmental Responsibility

A Cultural shift towards environmentalism

A Greenis Gold

Regulations

A Force some sort of remediation, not necessarily biological
A Can tip the balance on some of the other factors, especially cost
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The adoption of bioremediation is driven by many-teahnical

factors in addition to scientific progress.



























