ABSTRACT

The management of conaminared
soil is an imporant environmental
issue. In arrempring ro define new soil
bregtment options, the firm Geocvele
Environment Inc., in cooperation
with Hydro-LUuébec, has developed a
simple and effecrive trearment
RLCATRIEEE that reduces the contaminat-
ed soil volume by washing. As part of
this development and demonstration
project, a pilor unic was buile and
] e -\.II.'I ontamitake ]._'H im nII -|'|||~1
including a demonstration under field

l.|l||.||| 10T,

ﬁnt—humnt

Vision 2000

I o I Ermviranmesti

Canada Carada

Cuidhec Region

Ermvirconrasmient

Reégion du Oushec

[ECANOLOGIES

CONTAMINATED SOI

MOBILE UNIT
FOR WASHING
CONTAMINATED

sl wee et du Cushbe:
E} Ml i b | E v ronia mang
ot de la Faune

MAIN FEATURES

* Technology
- Phwsteo-chemical soil deconra-
mination process by a washing
SYELem.
Recirculation of wash water in
the process.

Muobile equipment permitting-

[

OM-Eite [Tearment.

* Environment

- Decontaminacion of soil polluced
with organic and inorganic
COMCAMINnAnIE.
Reuse of treared o1l as backfill
material.
Reduction of costs related w
rAanspCatom ol l.':':'ll.:lll'lil'l..lll.'J
goils and the |"I.|II.'E‘|:1.~\.|.' of backfill

material,

* Cost
- Costs are comparable to those of
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BACKGROUND

The management of concam-
inated zoil has long meant
cither landfilling or contain-
ment in secure cells, In April
1990, the Gerled Group
counted 1095 contaminated
sites in Québec, of which
346 presented potential risks
to public health. Applica-
tion of the new law on
petroleum products in July
1992 has resulted in the
removal of underground stor-
ape tanks, penerating larpe
amounts of soil contaminat-
ed for the most part by
hydrocarbons,
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TECHNOLOGY

The proposed technology
offers a viable alrernarive ro
other contaminated soil
management methods
presently available. It is fast
and effective, allowing soil
treated on-site to meer
MEF s criteria for i3 reuse.

Unlike encapsulaticn
methods which basically aim
to minimize the phenome-
non of leaching, the process
developed by Geocycle seeks
ta beach out the marerial in
order to extract the contami-
nants, concentrating them
i the trearment residue.

Afrer a first step of
extracting the contaminared
s0il and rinsing the coarse
particles, the soil is then
moved through the Hydro-
miet reactor, where it is
washed under pressure with
hot warter, followed by rinc-
ing on vibrating screens to
gxtract the fine particles and
contaminants. Wastewater
and condensed vapours are
direcred roward a treatment
Unit oo Pecover contaminants
concentrated in the sludge,
and the treaved water is
recirculated in the process,

SCHEMATIC DIAGRAM OF THE 50ILS WASHING PROCESS
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RESULTS

As part of this demonstra-
HOTY Project, various bypses
of soil contaminared by
heating oil, transformer
insulating oil, used moror
ol and penta |||-.|r\-:|p||-:'||-.|.h
were treated in the pilot
unit. Cienerally speaking,
process effectiveness varied
a2 i function of soil grain
size and contaminants type.

HI:II CONTaMmMInae I\.I I"\.'
mineral oils and preases
imet the B eriterion for
granular marerials {sand
and fine gravel), and the
B-C level for finer maten:
als {very fine sand and silt).
Az for soil contaminated
by penrachloraphenals,
the O cntenon was met

salely for coarse materials.

The resulrs and data on
contaminant mass balance
demonstrate that the ef-

fectiveness of the ProCess

COMPARATIVE TEST RESULTS

Soil type Sile and sand Sand and Silt and sand Silt, sand

chippings and gravel
Contaminant Transformer Heating oil Wood [Jsed
tvpe irsaslaring oil preserving oil mator okl

= bk {PCP) Ty
Initial 18 000 me/ke 16000 malke 1360 mplke 9 000 mglkg
contaminant {133 mg'ke)
| comcentration. 5 s

Concentration I 880 mglkg TE0 mp'kg 720 mgfke I 160 mplkg
after ereatment T i (21 mglkg) el
Concentration 44 000 mp/kg OO0 meke 16000 mpke 40 000 mg'kg
in residoe {243 mg'keg) 3
% of soil recovered | B3% Q6% Q3% Q1%
after treatment =51 A Sox L
0% of residue 15% 4% 1% %

resides in reducing soil vol-

umes by separating the
tine-grained material from
thie coarse marerial. Given
II"l.:IE ':I'l_" l..'l'l|!|:.|1"!||i|||||h 2ATE
concentrated in the soil's
tine fraction, their seprega-
tion necessarily entails the
extraction ot the contami-
nants they contain

Depending on the soil's
grain size, this technology
allowed to recover between
45% and 9% af the rrear-
ed volume. Residues in the
soil's |.||'|; traction 1< 44
microns) contained con-
centrated contaminants

:sn.l ;1_-|'||'.._-:.|_-|‘_.|:.._'|_] 4"-.- ] l:l“:'l'

l.""l ',l'_l_" |r{'.-|1l'\-\.| '|.'|.I|II1'.!I'.

Once nnsed, the coarser
fracrions can be reused as
hackfill om sive. This sodl
rrearment technigue has
proven i be a sumple and
effecrive method to reduce

COrEAMmETuanl I.\_'I_I il '\'II WOHLITINES.




POTENTIAL AND LIMITATIONS

Ome of the main benefits
of this rechnology is the
mobility of its equipmen,
which can easily be trans-
ported in the field. Resuales
are available immediarely
and treated soil can be
recurned to where it was
taken from.

This rechnology is fast
and the rreared soil can be
reused on site, thereby
representing appreciable

ECOTIOMIES: 0N contaminat-

ed soil rransport and back-
fill marerial purchasing
COGES.

INFORMATION

This technology data
sheet was prepared using
the resules of a technology
development project con-
ducted by the firm
Geocyele Environment [nc.
tn collaboration with
Hydro-Québec. This
project, total cost of

436 544%, was funded by
the Technology Devel-
opment and Demonstra-
tion Program of Environ-
ment Canada and the
ministére de Environ-
nement et de la Faune du
Québec ar a level af 35%

respectively.

Although limited by the
grain size of the material
being treared, this technol-
ogy does offer a number of
advantages for the treat-
ment of granular sodls. It
has the potential of serving
as a unir for pretreatment
in a more complexe chain.
Contaminants (organics
and inorganics) contained
in the fine particles can

then be direcred o other

treatment FI.'I.:J'J:‘E‘E-

Close vo 80% of contam-

irated land is palluted by
hydrocarbons. Sodl washing

For more information, contact ¢

Gérald Girouard, I Eng.
Technology Development
Section

Environmental Protection
Branch,

Environment Canada
COuébee Region

Tel.: (514) 283-2678

Fierre Geoftroy, M.5c.
President,

Geocyele Environment Inc.

Tel.: (514) 447-5152

has proven to be an effective
treatment method for this
type of contamination. [ts
costs vary from $85 to
§125/onne depending on
the soil marrix and the cont-
arninants of concern.

For soils contaminaved
with metals, this technology
can concentrate the contam-
inants in the treatment
residue, thereby reducing the
volume of material to be
treated,

Yvres Lefebnre, chemis, M5
Diirection de la Coordination
de la recherche

Ministére de I'Environ-
nement et de la Faune du
Quéhec

Tel.: (418) 6469195
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