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lanits have a wide variety of applcations in the reclamation and
rehabilitanon of disturbed/poor quality soil, induding remedias-
Ing contaminated soll and re-vegetating former work sites. Earth-
master Ervtronmental Strategtes Inc. in collaboration with the
University of Waterloo, has developed PGPR (plant growth- promoting
rhizobacterta) - Enhanced Phytoremediation Systems (PEPSystems™)
that has been successfully doployed across Canada for treatment of scal
conlaminsted with petroleum hydrocarbons (PHCs), salt, trace metals,
and organic sobvents. Ofien it is vahsble o conduct small sboratory

trials before commutting to full scale plnting for the cotdoor growing
sezson, especially when a dwllensing contaminant or 2 partsoularly
poor-quality soil s being addressed . Lahoratory trials wsing 2 variety of
toolks, Induding controlled environmental growth dhambers, @n pro-
vide valushle Infcrmation on plant selection, 2 seed treatment product
or microbial strain, soll addittves, eic_. to determine the optimm site
speciiic PEPSwstems components for ficdd deployment.

LABORATORY TOOLS

Laboratory studies have been wsed o optimize PEPSystems and
tatlor soluttons o address 2 particular soil type, contaminant, or
site-spectfic feature. Ofien this s done In preparaiion for the op-
coming growing season. Earthmasier utilizes fis in-house growth
and laboratory facilittes to tailor s PEPSystems technology to the
specific needs of projects. For eample, bboratory tooks such as seed
germination pouches and spiked agar plates permit Earthmaster 1o
effecttvely test PEPSystems restience to a particular contaminant in
concentrated form. This provides for the evaluation of PGPR effec-
iveness using seed germination stodies and bacteria plafing exper-
iments, respectively (Figore 1), Controlled emironmental growth
chambers can be sed 1o mimic a four-month culdoor growing sea-
son In just four to six weeks, allowing for the completion of several
consecutive growing trials in cne off-season. Plant growth triaks can
be conducted using soll collected from a2 contaminated work site or
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Figurr 3. Lobonatory studie testing bactoria and plamt combinations using hoctenin and soil collectod g inaledd jproject site (Teft and middle). Feld

deployment of FEPSystens Nots £+ 7 (right)L

a control soil spiked with 2 particular contaminant of interest such
as an owganic solvent or trace metal, Bdliating the selecion of seed/
bacterta/other- amendment combinattons for the outdoor growing
season (Figure 7).

DXAMME

Laboratory studies were conducted using bactenia tsobsted from sl col-
lected from a remote shendoned ol and gas stie 1n Canada’s far north.
The studies were used o sdeninfy and punfy regton specific baciertal
species and select the optimum plantfbacieria combination o achieve
marhmaem growth in the profect soll prior 1o field deplovment. The bac-
terafplant comibination identified from laboratory growth tnaks was de-
ploved at the stte and both salt and PHC contaminanis were sscoessiully
phvioremiediated over several growing seasons (Pigure 30

A vartety of compimentary lshoratory tools should be wsed 10 com-
prehensively evaluate offectiveness of bacterta and plant combinations
prior 1o fedd deployment and to mindmize project fiekd costs. Althoogh
growih chambers represent Ideal growing condiions and ficld resalts
can be more varizble due 1o the uncontrolled environment, ahoratory
sindies can be tremendously wseful In providing insight Inio promds-
ing plantbacteria/amendment combinations to address partscolar sie
condiions. Information gathered from these siudies can accelerate sie
remediaiion and redamation oulcomes.

For a Iist of phytoremediation related publications, see the Earthmaster
wihslie al wwrw carihmastier cafahout-us/publications. #s
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