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wastewater treatment plant of the City
of Bromont to study the use of Com- ‘
mon reeds for disposing of biological and evaporation
sludges and reduce sewage treatment

duce s MlNERALlZATlON OF - Oxygenation of root system.
costs for municipalities of fewer than
25 000 residents. SI.U DGES BY PLAN'I'S, ¢ Environment

The use of reed beds to treat con- - No discharges to the environment
taminated sludges was developed in A TRE ATABlLlTY STU DY - No unpleasant odours

Europe, and brought to the United - Blends into natural settings
States in the 1980s. It is an environ-
mentally-sound and cost-effective
alternative to sanitary landfilling.

- Removal of water by percolation

- Reduction of a material mostly
landfilled or incinerated.

* Cost
Reed beds dewater and mineralize

sludges so that they can be reclaimed for
agricultural purposes. This treatment
technology allows concentrations of
heavy metals like copper, zinc, and
nickel in sludge to be brought to below
the maximum permissible levels for

- Investment cost lower than that of
other established dewatering tech-
nologies

- Minimal operating costs

- No specialized labour required

- Does not require costly mechanical

. equipment.
sludge reclamation. dtp
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BACKGROUND

Twenty percent of the esti-
mated 170 000 tonnes of

dry sludge produced annually
in Quebec is generated by
municipalities.

The costs associated with the
management and disposal
of these treatment sludges
are a heavy burden on mun-
icipal budgets, especially for
small towns with fewer than
25 000 inhabitants. Any
method that is apt to reduce
these quantities of sludge
means significant savings in
the medium and long term.
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TECHNOLOGY

The process consists of the
periodic application of a cer-
tain volume of sludge on reed
beds formed of two distinct
layers of material. Composed
of sand, the top layer func-
tions as a plant support and
sludge filter. The main func-
tion of the bottom layer, made
of natural or crushed gravel, is
to drain percolation waters.
The sludges are retained at
the surface of the bed where
the reeds do the work of
dewatering and mineralizing;
percolation waters are re-
turned to the head of the
plant’s treatment sequence.

The reed beds have a life cycle
of anywhere from seven to
15 years before they need to
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be emptied. Mineralized
sludge becomes a humus with
a dryness rate of close to 50%.
Of the water contained in the
sludge, roughly 46% is lost to
drainage and 39% to evapo-
transpiration, for a water loss

rate on the order of 85-90%.

According to a 1990 charac-
terization, the sludges of two
of the six aerated lagoons con-
tained a higher percentage of
heavy metals than the maxi-
mum permissible level for agri-
cultural reclamation. The re-
port identified five metals
(molybdenum, nickel, lead,
zinc, and manganese) as being
present at concentrations
nearing or exceeding the
allowable limit.
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RESULTS

Construction of the two-bed
pilot system was completed in
August 1996; the reeds were
planted at the end of August.
Sludge was first applied to
Bed 1 on October 28, 1996,
followed by a second applica-
tion on October 31, 1996, for a
total of 56.5 cubic metres (m?)
that year. No sludge was ap-
plied on Bed 2 in 1996.

Regular sludge applications on
both reed beds began in June
1997. The total sludge volume
treated in 1997 was 1012 m’ —
almost twice the objective of
600 m’. The dryness rate of
raw sludge taken from the aer-
ated lagoons, however, was
only 0.51%, well below the
anticipated value of 2%. The
dryness rate may be raised to
close to 1% by modifying the
pump technique.

ACCUMULATION OF HEAVY METALS IN PLANT TISSUE IN 1997
AND CHARACTERIZATION OF DEWATERED SLUDGE

The plants played no signifi-
cant part in sludge drying or
in removing heavy metals; the
reed populations being so
young, rhizomes and roots
were not yet able to penetrate
the raw sludge bed.

Of the 1000 m? of 0.5% dry
sludge applied throughout the
study, only 10 m’ remained to
be disposed of. This is equiva-
lent to a reduction in mass of
over 99%. The potential reduc-
tion in sludge volume should
improve even more as the
plants grow and mature.

TABLE 1.

Growth of reeds

Accumulation of metals in tissue Character-
Belowground portion Aboveground portion ization of
Parameter dewatered
Plant Bed 1 Plant Bed 1 Bed 2 sludge
26/09/96 29/10/97 26/09/96 29/1097 13/1197 (average 2 beds)
Dryness % - - - - - 64
TKN - - - - - 20 167
PT - - - - - 55 400
Al 547 1279 828 90.5 116 31 400
Cr 10.4 18.9 26 0.5 6.5 263
Cu 6.3 34.7 3.9 4.0 4.0 802
Mn 17.9 138 31.4 43.3 106 901
Mo 0.5 2.9 1.2 2.6 3.8 49
Ni 5.7 14.8 12.6 0.2 2.4 175
Pb 0.3 . 0.4 - - 438
/n 22.8 47.5 35 8.2 8.0 1333
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POTENTIAL AND LIMITATIONS

Molybdenum, present in
untreated/treated sludge at
concentrations exceeding
the limit for agricultural
reclamation (Category C2),
is the most problematic
element for the Bromont
treatment plant. This is not
surprising given that the
only active mechanisms in
the sludge drying process
during its first years of
operation, drainage and
evapotranspiration, have no
significant effect on concen-
trations of heavy metals in
dry matter. With the estab-

INFORMATION

This technology data sheet
is based on the results of a
technology development
project conducted by the
Group Sodinco Inc., in
collaboration with the
Institut de Recherche en
Biologie Vegetale, and with
funding from the City of
Bromont, Environment
Canada, and the Canada
Economic Development
Agency for Quebec.
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lishment of a root system
and the formation of the
sludge layer in the years to
come, though, accumulated
plant tissue and bacterial
activity should contribute to
reducing the concentrations
of metals in dewatered
sludge.

A sample of five plants
served to determine the
initial metal concentrations
in reed tissues. Metal con-
centrations were relatively
higher in the aboveground
portions of the plants than

in the belowground parts,
as is only logical given plant
metabolism.

Metal concentrations in
plant tissue have remained
higher than their initial
concentrations since the first
full year of operation. This
effect should grow over time,
as the sludge layer thickens
and the system of roots and
rhizomes develops.

For further information, please contact:

Environment Canada
Eco-Technology Innovation

Ronald Zaloum, P. Eng.,
Ph.D.

Lucie Olivier, M.Sc.Bio.
Tel: (514) 496-6851
E-mail:
ronald.zaloum®@ec.gc.ca
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Sodinco Group Inc.
Jean-Louis Breton, P. Eng.
Tel: (450) 926-1331

E-mail: sodinco@sodinco.ca
Website: www.sodinco.ca
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