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Biotic and abiotic degradation of TCE at
field scale in the OU-1 Mulch Biowall at
Altus AFB.
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Biotic and abiotic degradation of TCE at
field scale in the OU-1 Mulch Biowall at
Altus AFB.

The mulch averages 71% solids and 29%
water filled porosity.

At a Darcy Flow of 0.044 feet per day, the
. . seepage velocity would be 0.15 feet per day.
The biowall degraded TCE to cis-DCE.

Approximately 10% of the TCE was

not degraded. The biowall is 1.5 feet wide.

The residence time is 10 days.

C/Co=¢™"
k = - |n(C / CO) /t Degradation of TCE in a Laboratory
Column that Simulates the Mulch Biowalls.
C/Co=0.11
t =10 days
k = 0.2 per day




100

Mulch Column One

10

14

0.14

0.01 4

0.001 4

Concentration (microMolar)

0.0001 4

0.00001

0.000001

‘e et O e

.
EFORS AR . AR DRI
o © 00 L
o oo s o oo
ta oo J° MAAAAAA:QAQ 2280
2o o aae & x x X X xx x &
200 X 5 X X
°ox® x SR
0% 4, 8 a . 06
X4 07
a ) = TCE Removal
£ 047% -
- .
ks - .1." gt
@ 02 i
+ TCE Influent S
* TCE Effluent O+—T————T—T

a cis-DCE Effluent
A ! 0 1 2 3 4 5 6
x Vinyl Chloride Effluent| Time of Operation (years)

0.0

0.5 10 15 20 25 30 35 40 45 5.0
Time of Operation (years)

55

Biotic and abiotic degradation of TCE at field scale in
the OU-1 Mulch Biowall at Altus AFB.

The biowall degraded TCE to cis-DCE.

Approximately 10% of the TCE was not
degraded.

Biotic and abiotic degradation of TCE at field scale in
the laboratory Column

The column degraded TCE to methane and
carbon dioxide, not cis-DCE.

Approximately 0.1% to 1% of the TCE was
not degraded.
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2 CH,0 + S0,2 — S? + 2 H,0 + 2 CO,

Under sulfate reducing conditions, expect two moles of
carbon dioxide (DIC) for every mole of sulfate removed
and sulfide produced.

Sulfide and DIC in Mulch Column One
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Based on behavior in the laboratory, TCE
degradation has been sustained for at least
five years, and might last for a few more
years. After two years, most of
biodegradation is sulfate reduction. This is
important because the sulfide that is
produced can produce or sustain iron
sulfide minerals (FeS) in the biowall, which
will provide an abiotic component of TCE
removal.

Biotic and abiotic degradation of TCE at
field scale in the OU-1 Mulch Biowall at
Altus AFB.

The biowall degraded TCE to cis-DCE.
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