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De JFe dation: the process of microbes
& breaking substances down into water,
= *COz, and other compounds

= Pﬁme goal
Two types

Secondary treatment tool
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Flavobacterium Hansenula
S r) 0)lalp e nt th e Klebsiella Helminthosporium
Lactobacillus Mucor
LE: nt popu Iatlon Leucothrix Oidiodendrum
' r Moraxella Paecylomyces
ﬁ»—ﬁeg rade OII a nd Nocardia Phialophora
— ':'_, Peptococcus Penicillium
= = @th e r hYd rOca rbo n S Psedomonas Rhodosporidium
Sarcina Rhodotorula
- ~ Spherotilus Saccharomyces
Spirillum Saccharomycopisis
Streptomyces Scopulariopsis
Vibrio Sporobolomyces
gl RV el Xanthomyces Torulopsis
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Trichosporon
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Pollt nwronments 10% of resident
mwrr el population are degraders

_Orrr “reguirements must be met

= T-rr.ebes have a peak concentration

| -JVHcrobes must compete to survive
“Genetically altered microbes
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BENGrowth of the |nd|genous microbe
goguhlon

J\/JrJ J fPnutrients: carbon, nitrogen,
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= phosphorous, oxygen, and water
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WI‘a]n concerns are oxygen supply and
temperature

Nutrients must be available and in contact
with microbes
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Type of nutrients Advantages Disadvantages Applications in the
field or field trials

Water soluble Readily available Rapidly washed out Alaska (Pritchard ef

Slow release

Oleophilic

Easy to manipulate
for target nutrient
concentrations

No complicated effect
of organic matter

Provide continuous
sources of nutrients
and may be more cost
effective than other
types of nutrients

Able to adhere to oil
and provide nutrients
at the oil-water
interface

by wave and tide
Labor-intensive, and
physical intrusive
applications
Potential toxic effect

Maintaining optimal
nutrient release rates
could be a challenge

Expensive
Effectiveness is
variable

Confaining organic
carbon, which may
compete with oil
degradation and result
in undesirable anoxic
conditions

al., 1992)
Delaware (Venosa et
al., 1996)

Alaska (Pritchard ef
al., 1992)

Nova Scotia (Lee ef
al., 1993)

Alaska (Pritchard ef
al., 1992)

Nova Scotia (Lee ef
al., 1987, 1989.1995a
&b)
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ogligmente Jtion mot very effective

Ljee ey e epends ON proper nutrients and
Snviienmental conditions

_ ;;E’ ke Tlme to evaluate site
akes time to see results
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EXXON! ‘alde J"’"

o Oj) 2l recelved 1.26 m|II|on barrels of
oll (52 54, qillion gallens) in Alaska

¥R erc ed out on rocks of the Bligh Reef in

ce William Sound

-g the 11 cargo holds on the ship broke

-—‘--—~ and within 5 hours, 11 million gallons of
oilhad! spilled

® 80% of oil remained on the ship
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SNNEE J U0 FEMOVE remaining 0|I and

c| e jhe spilled ol
J rJde fcon5|der surrounding ecosystems
. J\/J J methods tried
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.f_... 3 vears later, the Coast Guard
== “Jdlscontlnued the effort

“® EPA asked if they could use experimental
technology



r\nal\/:; S off different test pIots
o Uséde] e J stlmulatlon

J Oleuﬁ oric fertilizer
— 10, OOO fold increase of oil-eating microbes

,:-:‘ 1th|n two weeks, saw a change in
— amount of oil on the rocks and beaches

“e Tests showed this was due to fertilizer
® [ncrease test area
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Figure from EPA

SBUmillion-gallon storage tank collapsed
N0 ﬂo\?‘%‘ from the tank, across a parking
BE, through a LB e
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SEliftine SizE O the Exxon Valdez sp|II
o Ler Jer—; Ipact on' populations

Jlled thousands of waterfowl and fish,
— clos ed 15 municipal drinking water.
= ntakes, and disrupted drinking water
ﬁ — 3

s ,supply for 2.7 million people.

- ® Mechanical methods were used
® Only 20% of oil was recovered
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aopaliked pu blic awareness
I OHERSTHIT gent regulations and laws
Eiacted - Oil Pollution Act of 1990

H encourage the use and
d“ ancement of bioremediation
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[riforrrlelen 'g'ained mcludes:
SPELEMInIngG the effectiveness of
DJOKETT jediation agents

o Stz |st|cal proof that bioremediation

.-__,,: nhances disappearance rate of crude oill
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."'.-. -'Mmlmum N concentration necessary

Difficult to perform controlled experiments
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2 O] JI)JH&- zan happen anywhere
e j ner‘- Lick reaction time
> Vel _{_; methods available

.':;_-__ ..%"‘"@ 'emedlatlon IS an emerging process
== Ihat needs to be analyzed farther to see
~ the true effectiveness of the process
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