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plate count methods [17] while PAH degraders were estimated using

a modi ed most probable number method [18]. Triplicate sediment
samples were collected at day 0, 56, 161 and 730 and were sent to an
independent testing laboratory (TE laboratories, Carlow, Ireland) for
PAH quanti cation and speciation.

Results

Analysis of the PAH contaminated sediment revealed that uorene,
phenanthracene, uoranthene, pyrene were the predominant PAHs in
the soil and accounted for over 70% of the total EPA 16 PAHSs present. A
feasibility study investigating the use of phytoremediation as a treatment
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over the 730 day period. e other remaining PAHs were degradedcontaminated sediment. Ecopiling is a modi cation of traditional
by 80-99%. e PAH analysis of the Ecopile soils suggested that thegassie composting (biopiling) by incorporating phytoremediation
was considerably more degradation of phenanthrene, uoranthendnto the remediation process. e Ecopile process also involves bio-
benzo[a]anthracene, benzo[a]pyrene and indeno[1,2,3,cd]pyrerstimulation of indigenous hydrocarbon degraders, bio-augmentation
in Ecopile 1 than in Ecopile 2. Many of the unidenti ed compoundsthrough inoculation with known hydrocarbon degrading consortia and
present in the initial contaminated sediment (unidentied peaks)phytoremediation, through the e ect of root growth and penetration
were not observed in the GC-FID pro les aer 161 days, suggesting

that these compounds were also biodegraded (Figure 5). A control pile

containing just untreated sediment showed a 27.5% reduction in EPA

16 PAH concentrations over the 730 day period.

Discussion

is study examined the feasibility of using Ecopiling as a
possible remediation system for the removal of PAHs from creosote
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kg'). However, they reported up to a 50% decrease in root and shoot
yield in ryegrass. e reduction in growth was thought to be due to
toxicity of low molecular weight constituents. Yu ef20] showed that

both phenanthrene and pyrene signi cantly decreased the biomass of
ryegrass plants. While in an earlier report, Yu et al. [21] found no e ects
on plant growth or any sign of stress in white clover and perennial
ryegrass grown in soil spiked with phenanthrene and pyrene at rates
up to 375 mg k@ Saison et al. [22] found that the growth of Italian
rye-grass L(olium multi orum var. Fastyl and red clover Tifolium
pratensgon coking plant soils with 2077 mg PAHYpil was similar

to plant growth in an uncontaminated control. In the current study
we found that sowing the plant seeds in a thin layer of clean soil led
to signi cant improvements in plant biomass. Seed germination is a
very sensitive phase of plant growth, and many classical toxicity assays
are based upon germination or seedling emergence in the presence
of contaminants. Henner et.gR3] found that seed germination was
strongly inhibited by low molecular weight, water-soluble compounds,
for example toluene, styrene and naphthalene. Kuiper. €4lalso

found that naphthalene reduced seedling emergence. Seedlings grown
in naphthalene contaminated (200 mg¥goil produced no above
ground growth. Liu et a[25] found the high levels of phenanthrene
(200 mg kg) exhibited toxic e ects on ryegrass but this toxicity was
only observed a er 75 days. e analysis of the soils in the current study
showed that there were low molecular weights PAHs present which may
have been responsible for the reduced biomass observed.

In the greenhouse trials the growth of ryegrass in the creosote
contaminated soil did result in greater PAH degradation than in the
unplanted controls. Glass beakers with greater ryegrass biomass had
greater levels of PAH biodegradatioru et al [21] showed that
ryegrass enhanced the dissipation of phenanthegrkepyrene
through the signi cant p<0.05) increase in peroxidase activities
in soil.Olson et a[[26] found that planting soil with perennial ryegrass
led to 85% dissipation of PAHs in contaminated soil. ere are also many
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was characterised by having a high diversity and the persistence of
an introduced bacterial consortium during the entire biotreatment
process. Llado et al. [36] used a dynamic biopile as a remediation

J Bioremed Biodeg

ISSN: 2155-6199 JBRBD, an open access journal Volume 7 « Issue 4 + 1000355


http://www.ncbi.nlm.nih.gov/pubmed/19700241
http://www.ncbi.nlm.nih.gov/pubmed/19700241
http://www.ncbi.nlm.nih.gov/pubmed/19442441
http://www.ncbi.nlm.nih.gov/pubmed/19442441
http://link.springer.com/article/10.1134%2FS1021443716010052
http://link.springer.com/article/10.1134%2FS1021443716010052
http://www.sciencedirect.com/science/article/pii/S0045653507007163
http://www.ncbi.nlm.nih.gov/pubmed/12039720
http://www.ncbi.nlm.nih.gov/pubmed/15158040
http://www.sciencedirect.com/science/article/pii/S0146638099000807

Citation: Liu X, Kiwanuka S, Cleary K, Ryan D, Dowling DN, et al. (2016) Use of Ecopiling to Remediate PAH-Contaminated Storm-water Lagoon
Sediment. J Bioremediat Biodegrad 7: 355. doi: 10.4172/2155-6199.1000355

Page 8 of 8

25. /LX 6/ &DR =+ /LX +( (ITHFW Rl U\HJUDVV /ROLXP PXOWLARUXP / JURZWK

2

2

2

2

3

3

6.

7.

8.

9.

0.

g

on degradation of phenanthrene and enzyme activity in soil. Plant Soil Environ
59: 247-253.

Olson PE, Castro A, Joern M, Duteau NM, Pilon-Smits E, et al. (2008) Effects
of agronomic practices on phytoremediation of an aged PAH-contaminated soil.
- (QYLURQ 4XDO

Glnther T, Dornberger U, Fritsche W (1996) Effects of ryegrass on
biodegradation of hydrocarbons in soil. Chemosphere 33: 203-215.

Binet P, Portal J, Layval C (2000) Fate of polycyclic aromatic hydrocarbons in
the rhizosphere and mycorrhizosphere of Ryegrass. Plant and Soil 227: 207-
213.

Afzal M, Yousaf S, Reichenauer TG, Sessitsch A (2012) The inoculation method
affects colonization and performance of bacterial inoculant strains in the
phytoremediation of soil contaminated with diesel oil. Int J Phytoremediation
14: 35-47.

7HQJ < 6KHQ < /XR < 6XQ ; 6XQ 0 HW DO
meliloti on phytoremediation of polycyclic aromatic hydrocarbons by alfalfa in
an aged contaminated soil. J Hazard Mater 186: 1271-1276.

. Pritchard PH, Jones-Meehan J, Straube W, Nestler C, Jones W, et al. (2002)

Polycyclic aromatic hydrocarbons (PAHs): Improved land treatment with
bioaugmentation. p. B1-B101. In: Bajpal R, Felt DR, Nestler CC, Wani A, Spain
JC, et al. (Eds) Federal Integrated Biotreatment Research Consn <7zumC(FIBRC

,QAXHQFH RI 5KL]RELXP

J Bioremed Biodeg
ISSN: 2155-6199 JBRBD, an open access journal

Volume 7 ¢ Issue 4 » 1000355


http://agriculturejournals.cz/publicFiles/92367.pdf
http://agriculturejournals.cz/publicFiles/92367.pdf
http://agriculturejournals.cz/publicFiles/92367.pdf
http://www.ncbi.nlm.nih.gov/pubmed/18574175
http://www.ncbi.nlm.nih.gov/pubmed/18574175
http://www.ncbi.nlm.nih.gov/pubmed/18574175
http://www.ncbi.nlm.nih.gov/pubmed/8696773
http://www.ncbi.nlm.nih.gov/pubmed/8696773
http://link.springer.com/article/10.1023%2FA%3A1026587418611
http://link.springer.com/article/10.1023%2FA%3A1026587418611
http://link.springer.com/article/10.1023%2FA%3A1026587418611
http://www.ncbi.nlm.nih.gov/pubmed/22567693
http://www.ncbi.nlm.nih.gov/pubmed/22567693
http://www.ncbi.nlm.nih.gov/pubmed/22567693
http://www.ncbi.nlm.nih.gov/pubmed/22567693
http://www.ncbi.nlm.nih.gov/pubmed/21177027
http://www.ncbi.nlm.nih.gov/pubmed/21177027
http://www.ncbi.nlm.nih.gov/pubmed/21177027
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
https://clu-in.org/download/contaminantfocus/pcb/flask-to-field-trel02-37.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC203041/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC203041/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC203041/
http://www.ncbi.nlm.nih.gov/pubmed/12366752
http://www.ncbi.nlm.nih.gov/pubmed/12366752
http://www.ncbi.nlm.nih.gov/pubmed/12366752
http://www.ncbi.nlm.nih.gov/pubmed/15939349
http://www.ncbi.nlm.nih.gov/pubmed/15939349
http://www.ncbi.nlm.nih.gov/pubmed/22390976
http://www.ncbi.nlm.nih.gov/pubmed/22390976
http://www.ncbi.nlm.nih.gov/pubmed/22390976
http://www.ncbi.nlm.nih.gov/pubmed/23416485
http://www.ncbi.nlm.nih.gov/pubmed/23416485
http://www.ncbi.nlm.nih.gov/pubmed/23416485
http://www.ncbi.nlm.nih.gov/pubmed/23416485
http://www.ncbi.nlm.nih.gov/pubmed/19767202
http://www.ncbi.nlm.nih.gov/pubmed/19767202
http://www.ncbi.nlm.nih.gov/pubmed/19767202
https://dl.sciencesocieties.org/publications/jeq/abstracts/25/2/JEQ0250020212?access=0&view=pdf
https://dl.sciencesocieties.org/publications/jeq/abstracts/25/2/JEQ0250020212?access=0&view=pdf
https://dl.sciencesocieties.org/publications/jeq/abstracts/25/2/JEQ0250020212?access=0&view=pdf

