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How feasible and effective is the method?




Method:

1
Environmental Substrates--

a) marsh vegetation Salicornia virginica (pickleweed)
b) sand
c) open fresh water

Petroleum Contaminates--
1) Prudhoe Bay crude oil (PBC)
2) Diesel fuel oil #2

Treatment--
Sphag Sorb, peat moss dust particulate
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PBC application: Sorbent on left and No Sorbent on right




After PBC application: Sorbent on left and No Sorbent on right

kil T - ] ! 5
h 2 '- 7 - g ! .
T it : he it Y
S 3 ; 4 | Ly .
—— = W . A \I ) ) /
N . et 1 b (T h B | .
A MY i T i\ ) iy
ot = o - i1 . L | Ty
- \ \ o | -—
NS 2. 4 f
' R 2\ Ay N

After diesel oil application: Sor‘bent}on left and No Sorbent on right



Method:

|

Oil stickiness by Weight

Accumulated to wipers:

» Feathers — goose, 3" jigs

* Fur — sheep wool sheering,
0.5” nap,1.5” pads

» Polypropylene cloth — short
nap, 1.5" patches

» Filter paper — Waltman #2,

Not presented

Five wipes with each type: t08, t09, t10-- WeeKly:
t00 Background wipe day 14, 21, and 28
t01 — t07-- First week: t11 and t12-- Monthly:
day 1 through 7 day 35 and 62




PBC on Pickleweed, Feathers: Sorbent Treated vs. Untreated
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PBC and Diesel on Pickleweed, Fur: Sorbent Treated vs. Untreated
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PBC and Diesel Oils on Pickleweed, Polypropylene Sorbent Treated vs. Untreated
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PBC and Diesel Oils on Sand, Fur: Sorbent Treated vs.Untreated
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Sand, PBC and Diesel- Sorbent Treated vs. Untreated
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Water, PBC and Diesel, Feather: Sorbent Treated vs.

PBC
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Water, PBC and Diesel—Sorbent Treated vs. Untreated
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PICKLEWEED: TOTAL PETROLEUM HYDROCARBON CONCENTRATION
24 HRS, 1 WEEK, 1 MONTH AFTER APPLICATION

.100000

: 90000 _
' 80000 | Prudhoe Bay crude oll

© 70000 Sorbent treated-- light bars

60000 No Sorbent-- dark bars
50000

» 40000 -
30000 -
20000 -
10000 -

0

Field

Field
Dup

TPH (ng/g, ppm)

10/3/07 10/10/07 11/06/07
100000 Sample Date

- 90000 Diesel oil
. 80000

L Sorbent treated-- light bars

70000 |
60000 No Sorbent-- dark bars
50000
» 40000
30000 |
20000 |
10000 -

7

v

&

Field

Field
Dup Background hydrocarbons

i Pickleweed
.|
10/3/07 10/10/07 11/06/07 TPH 97 - 970

Sample Date (ug/g)

- TPH (ug/g, ppm)




SAND: TOTAL PETROLEUM HYDROCARBON CONCENTRATION
24 HRS, 1 WEEK, 1 MONTH AFTER APPLICATION
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WATER: TOTAL PETROLEUM HYDROCARBON CONCENTRATION (TPH)
24 HRS, 1 WEEK, 1 MONTH AFTER APPLICATION
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Discussion

Hypothesis A: Applying
sorbent to petroleum-
contaminated substrates
will immediately render it
less sticky to fur and
feathers.

Yes, Immediately and for several days after.
Feathers In pickleweed and water
Fur in sand and water

Did not determine a reliable substitute for
feather and fur.




Discussion
I

Hypothesis B:
Petroleum of different
molecular weights have
different adherence to
feathers and fur.

Yes, Crude iIs absorbed substantially and
significantly greater than diesel.

Diesel evaporates quickly, little or no residues.




Discussion

.
Feasibility Study: Statistical Evaluation of Design

for Pickleweed and PBC

Number of observations needed based on
variance

» Feather--2 wipes, five wipes sensitive to 0.024 g

e Fur--29 to 39 wipes, needed sensitive 0.07 g




Conclusions

For crude oll spills, peat sorbent
will:

1. reduced the damage to '
2. significantly reduced the stickiness

3. absorbed crude oil preferentially
to water for screening the oill
from the water surface.

4. greater absorption than sand




Conclusions
I

For diesel oil spills, peat
held oil from evaporating:

1. absorbed diesel oll
preferentially to water for
extracting the oil from
water surface.

2. may increase diesel oll
persistence in marsh
system




Needed: Application protocols with regard to toxicity and timing.

Toxicity: Sorbents may decrease birds and animals
exposure and reduce ingested.

Before and after rubbing tar
covered with Sphag Sorb

Without oil, water saturated
Sphag Sorb sinks to bottom.

A
Cosco Busan Spill, Richmond cleanup site,
November 14, 2007

Timing: Volatile components are important for
sorbent absorption of crude oill.



