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quality of shellfish processing, handl ing, etc. are
often similar. It may seem obvious to say that
the most effective way to tackle shellfish vectored
human diseases is to prevent sewage pollution
of shellfish harvesting areas, since prevention
generally proving better than cure. ln some
countries, such as in Braz il, the shellfish industry
is concentrated into a few geograph ical areas .
Santa Catarina State is the biggest Brazilian
producer of mollusks responding to the production
of one mill ion dozen of oysters and 11.2 thousand
tons of mollusks during the year 2000. The local
government has an agreement that it is essentlal
to have an adequate san itary control of these
marine products . The federal legislat ion adopted
as ind icators the presencejabsence of some
specific bacteria, but the scientific consensus is
that these indicators do not reflect the ocurrence
of enteric v iruses and parasites (Giardia lamblia
and Cryptosporidium parvum) in the marine
environment and shellfish eventually
contaminated by sewage. New virai and parasite
test methods based on PCR and on IMS/IF,
respect ively, and the development of alternative
mo re rel iable faecal pollution indicators, offer new
approaches fo r the further development of pub lic
health controls . However, further work is required
to build a scientific consensus and to understand ó
th e i m pli ca t i o n s of the ir i ntrod ucti o n in t o 60S r
leg islation. '
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Cemeteries can be a source of envi ronm ental
im pacto Inadequate site and operat ion of
cemeteries may contaminate the water resources
by the leachat e from the corpse decomposition .
The leachate may conta in chemical and biolog ical
contaminants . If the groundwater is contaminated
in the internal area of the cemetery, that
contamination may flow to surrounding areas and
cause a health hazard to the people that use that
wate r. This work was part of a project that
assessed occurrence and transport of
microorgan isms in the groundwater of Vila Nova
Cachoeirinha cemetery, located on pre-cambrian
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terrains at the northern zone of the city of São
Paulo, Brazil . According to MATOS (2001),
enterovirus and adenovirus were found in the
groundwater and they traveled distances of tens
of meters through the unconfined aquifer. We
simulated virus transport in the cemetery porous
media by injecting a known concentrat ion of
coliphage T4 in water saturated soil columns. The
effluent was monitored during the experiment and
a numerical model was fitted to the data in order
to predict inactivation and adsorption.

METHODS
ln the lab, glass columns were designed and filled
with a sandy soil (90% sand) and a c1ayey (>40%
clay) from the study area. Known concentration
of chemical (NaCI) and biolog ical tracers
(coliphage T4) were injected in the colurnns, while
the effluent was mon itored. A numerical model
was used to simulate the tracers ' transport
th rough the columns. Coliphage T4 (ICTV, 1995)
was used as a tracer. The host (Escherichia coli
B) was produced as in CARLSON & MILLER (1994) .
T4 was concentrated as in CARLSON & MILLER
(op. cit.), KUTIER etal. (1994) and WIBERG (1994) .
Virus inactivation was calculated for different pH
solutions . Adsorpt ion isotherms were determined
to the sandy and c1ayey soils in batch
experiments and in the columns.

RESULTS
The inactivation of coliphage T4 was determined
in two different pH solutions at room temperature
(25°C). Inactivation (?) was equal to 0,012 h-' for
a pH of 5,0 and 0,004 for a pH of 6,5. T4 survived
longer in a pH of 6,5 (half life = 58 hours) than in
a pH of 5,0 (half life = 161 hours) . Linear
adsorption isotherms were fit to the data from
batch experiments and from the numerical fitted
models for the columns . For the sandy soil , the
distribution coefficient (Kd ) was equal to 52 mL/g
in the batch experiments and 0,4 mL/g in the soi!
columns . For the clayey soll, the distribution
coefficient (K

d
) was equal to 295 mL/g in the batch

experiments and 1 mL/g in the soil columns.
Therefore, T4 adsorbs more to the c1ayey soil than
to the sandy soi!. Moreover, the batch
experiments overestimated the adsorption
observed in the columns for both soils . The fitted
model for the so il columns showed that v írus
attenuation by the c1ayey soil (~710gl o in 0,34 m)
was greater than by the sandy soil (~610g3) '

CONCLUSIONS
Coliphage T4 was successfully monitored in the
soil column effluent. T4 surv ived longer in a pH of
6 ,5 (half life = 58 hours) than in a pH of 5,0 (half
life = 161 hours). T4 adsorbed more to the clayey
soil than to the sandy soil . The batch experiments
overestimated the adsorption observed in the
columns for both soils . Virus attenuation at the
clayey soil (~710glO in 0,34 m) was greater than
at the sandy soil (~610g3)'
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Santa Catarina ' 5 state is the biggest Brazilian
producer of mollusks respond ing to the production
of one million dozen of oysters and 11.2 thousand
tons of mollusks during the year 2000 . The local
government has an agreement that it is essential
to have an adequate san itary control of these
marine products. Accord ing to the CONAMA
legislation ( "Conselho Nacional do Meio
Amb iente", Number 20-18/06/1986 rev iewed by
Portaria Number 1469 Ministério da Saúde de 29/
12/2000) the accepted levei of fecal coliform
group of bacteria and the absence of Salmonella
spp. and Staphylococcus coagulase positive are
respect ively accepted as the criteria for the
sanitary qua lity of water and shellfish. The
scientific consensus is that these ind icators do


