ABSTRACT

Managing hydrocarbon-contaminaced
.‘vilil i5 A i .'|i-:|r 17 '.-'1r.'_|:|111:|._*||.[:-|| |;I1::||-
lempge. Shell Canada Products Lid.
conducted [r-:':|!:|.|:i|i|_'_.' Lests using
serobic biodegradation at its
Moneréal-Ese plant in Québec. This
project demonstrated the feasibility of
the biodegradation of hydrocarbon-
-'.-:|:1!:|.|||i1|:-|1|.':| L.'Iil'r' .-=|'||| 1T Winber
conditions, A new method of
monitoring the biodegradarion
process was also applied, Some
:!-4m1ll'|:'|-hlni|l arith an AT
concentration of @ 870 ppm of
mineral oils and ereases, were treated
and decontaminated to a level
wherehy the soil could be reused as

fill material.
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MAIN FEATURES

¢ Technology

- 5oil biodegradation facilitared by
mechanical pretreatment

- Biodegradation in winter conditions
in nerated cells

- Biotreatability protocol to assess
process performance.

* Environment

- Concenrracion of mineral oils and
greases reduced to under 1 000 ppm

- Control of atmospheric emissions
and leachates

~ Rewse of rreated soil as fill macerial.

» Cost

- Minimal costs of 330 per tonne

- "v'litri.-l.h[L' LSS {lupﬂﬂdum 371 |;t|.'."

type and level of pretreatment.
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BACKGROUND

Hl company refineries and
distribution centres must
regularly dispose of conta-
minated soil in the course of
normal operations, The
same problem is experi-
enced by industry, public
companies and individuals
who use petroleum products.
Shell Canada Products Led,
contmcted the services of
Groundwater Technology
Canada Ltd, to conduct
biotreatment testing in
order to determine the tech-
nical, economic and envi-
ronmental effectiveness of
biotechnologies for treating
hydrocarbon-contaminated
soil. The Blotechnology
Research Instirure (BRI} of
the National Research
Council of Canada applied a
biotreacability protocol o
measure the trearment's bio-
chemical, microbiological
and ecotoxicological per-
formance.
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TECHNOLOGY

The contaminated soil was
first mixed with gypsum and
wiood shavings, along with
nitrogencus and phosphatic

nutrients using a pulvimixer.

This was necessary given
that the soil’s heterogeneous
grain size and overwhelming
clay composition make hio-
degradation difficule, The
mixture was then conveyed
to & screcning and grinding
system where the same
ingredients were again
added at concentrations
not exceeding 10% of the

volume.

The soil was then placed
in three concrere cells

cquipped with ventilation
duces, and covered with a
waterproof sheet, These
cells are specially desisned
to stimulate biodegradation
by indigenous bacteria
through the regulation of
temperature, and af oxy-
genation, humidity and
nutrient levels. A space of
0.75 m'fm’ is needed for the
biotreatability cells. The
performance of the test cells
was compared to thae of the
three control cells contain-
ing contaminated soil sub-
mitted to varying levels of
treatment,

SCHEMATIC VIEW OF
TREATMEMT CELL INSTALLATION
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RESULTS

Efficiency of treatment
by aerobic biodegradation

In eight {8) months, the
concentration of hydro-
carbons in clay soil was
reduced from 6 670 ppm
te 194 ppm with the aero-
bic biodegradation pro-
cess, for an 88% reduc-
Cion.

- The mechanical pre-
creacment of zoil im-
proves its physical prop-
erties and ensures a bet-
rer discriburion aof axy-
gen and nurrients in the
zoil.

- The serobic biodegra-
dation of hydrocarbon

occurred in winter con-
ditions. In December
1992, the average tem-
perature in the cells was
19°C, while che average
outdoor temperature

was =7 .

- The concentration of
volarile compounds
from the blower emis-
sions proved o be
undetectable.

- Mo leachare was report-
ed in the drain; cthe
treated soil showed no
toxicity and was reused
as fill material.

Demonsteation of the
biotreatability protocol

- It was possible to moni-
tor and quantify the
biotreacment's microbi-
ological, biocchemical
and ecotoxicological
performance with the
BEI's biotreatability

__protocol.

- It was possible to distin-
guish between hetero-
trophic and hydrocar-
bonoclastic micro-
OTRanism achviby wsing
a combination of gene
probes, and respiromet-
ric and mineralization
testing,

- The mineralization data
collected from control
compounds marked
with carbon-14 con-
firmed the achievement
of the 1000 ppm objec-
five.

Cost of treatment

The costs of biotreatment
can vary between $35 and
§70 per tonne, depending
om the type of cells used
LEeMpOTary Of Perm-
nent). These costs cover
the use of blowers, the
addition of nuttients and
the environmental moni-
taring. Pretrearment costs
can vary from $10 o $30

per Tonne.




POTENTIAL AND LIMITATIONS

Potential

Aerohic bindegradarion may
be applied co soil and
dludge contaminared with
any type of biodegradahle
organic substance. When
carried out in specially
designed cells, the race of
biodegradation can be
optimized even as volatile
compound cmissions and
leachate production are
controlled.

INFORMATION

This data sheet is based on
the resules of a technology
development and demon-
stration project carried out
by Groundwater
Technology Canada Led.
tor Shell Canada Products
Ltd., in cooperation with
the Biotechnology
Research Institute of the
Mational Research
Couneil of Canada and
with the financial support
af the 5t. Lawrence Centre.
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Limitations

The process of blodegrada-
tion can be influenced by
the nature of the contami-
nants and the physical
properties of the soil;
biotrearabiliny studies are
thus needed to derermine
crearment limitations and
define design criteria.
Highly conraminared
(60000 ppm) hetero-
geneous soils and heavy
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hydrocarbons may be
slower to biodegrade if no
addirives flj:;-l;ygru., fuer-
ents b are mixed im; further-
more, biodegradation may
be inhibired by the pres-
ence of heavy metals.
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