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In this presentation we’re going to look at
the health aspects of wastewater use in
agriculture, and in particular the ...

HEALTH RISKS

An ACTUAL risk to public health occurs
when ALL of the following FOUR
conditions are satisfied during the
agricultural use of wastewater:

1. either an infective dose of an excreted
pathogen reaches the field

or the pathogen multiplies in the
field to form an infective dose

health risks involved.

An actual risk to public health occurs
when all four of the following conditions
are met.

Firstly, an infective dose of an excreted
pathogen reaches the wastewater-irrigated
field, or the pathogen multiplies in the
field to form an infective dose.

2. the infective dose reaches a human host,
3. the host becomes infected, and

4. the infection causes disease or further
transmission.

Secondly, the infective dose reaches a
human host. Thirdly, the host becomes
infected; and fourthly the infection causes
disease or further transmission.

2. the infective dose reaches a human host,
3. the host becomes infected, and

4. the infection causes disease or further
transmission.

Note: If 1, 2 & 3 are satisfied but not 4,
then the risk is only a potential risk.

If the first three conditions are met, but not
the fourth, therisk is not an actual risk, but
only a potential one.




The agricultural or aquacultural use of
wastewater will only be of public health
importance if it causes an excess
incidence or prevalence of disease,

or excess intensity of infection.

Furthermore, the agricultura use of
wastewater is only of public health
importance, if it causes an excess
incidence of disease, an excess prevalence
of disease, or an excess intensity of
infection.

The agricultural or aquacultural use of
wastewater will only be of public health
importance if it causes an excess
incidence or prevalence of disease,

or excess intensity of infection.

... and it does if the waste-
water is untreated, but not
if it is treated correctly.

The epidemiological evidence ...

And it does if the wastewater is untreated,
but it doesn’t if the wastewater is treated
correctly.

We know this from the epidemiological
evidence, which we’re now going to
examine.

‘Sewage farms’ in India use raw
wastewater for irrigation
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First of al we’re going to look at some
evidence from India. The chart shows the
prevalence of hookworm infection and
Ascaris infection in a group of ‘sewage
farm’ workers (and in India sewage farms
means  irrigation  with untreated
wastewater), compared with these
infections in a control group. Y ou can see
that in both cases, and for the tota
positive, there are clear excess prevalences
of infection.
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This chart shows, for the same group of
people, the percentages with medium-to-
heavy intensities of infection with
hookworms and Ascaris, and you can see
that there are clear excess intensities of
infection between the two groups in both
cases.
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Now we’re looking at Ascaris prevalences
in severa German cities immediately after
World War 1I. In fact we’re looking at
Ascaris prevalences in the generd
populations who ate irrigated salad crops.
In Darmstadt, where untreated wastewater
was used for crop irrigation, the
prevalence was around 50%, and in one
suburb, Greisheim, it was about 90%. But
in Berlin, where treated wastewater was
used for irrigation, the prevalence of
Ascaris was much lower — under 5% and
about the same as in cities which didn’t
use wastewater for irrigation.

In Berlin the treatment used was
conventiona treatment — primary sedim-
entation, tricking filters and secondary
sedimentation — and the two periods of
sedimentation effectively removed most, if
not all, of the Ascaris eggs.
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population of western Jerusalem and the availability of vegetables
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1935-1982.

Now were gang the exarire the
situation in Jerusalem over the period from
1935 to 1982. In fact we’re looking at the
prevalence of Ascaris infection in the
population of Western Jerusalem. Up to
1947 these people bought and ate salad
crops irrigated with untreated wastewater
just outside Eastern Jerusalem, and their
Ascaris preval ence was about 36%.

11.

35 Supply of wastewater-
irigated vegetables cut off
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Relationship between Ascaris-positive stool samples in the
population of western Jerusalem and the availability of vegetables
and salad crops irrigated with raw wastewater in Jerusalem,
1935-1982.

1998 sawvtheaedion o theSaed |gad
and the first Arab-Israeli war, one outcome
of which was that Jerusdem was
partitioned, and this meant that the raw-
wastewater-irrigated salad crops from
Eastern Jerusalem could not be sold to the
residents of Western Jerusalem, and this
had the effect that their prevalence of
Ascaris fell to around 2% over the next 18
years.




35

Supply of wastewater-

12. E ol irrigated v:getahlescut-off In 1966 tme wes aaha war ad the
B> imgitad vegetabies oucoTe of this ane wes thet the dty of
3 i — Jausslenwes raunited, 0 ae aginthe
E i raw-wastewater-irrigated salad crops from
g = Eastern Jerusalem were on sale in Western
) 1935 1948 1968 Jerusalem; and over the next five years
Relationship betw::: Z\sca::f:osit:/zrsl:ool samples in the AscariS preval ence in WeStern Jerusalern

P ns o i it washonner  rvsgem.e* | increased to around 13%.

1935-1982.

- Sl In 1970 the imgdlion of sdad agos with

13. E a0l irrigated vsegetables cut-off mraaj V\me,\aer V\% stopped by the

3 i m‘;:l”:’”%fﬁi‘ aty hedth auhaity as it wes o thet
% 1 ) i — the gadaric of ddeawhich coouredin
i ||| mastionot the aty thet yer wes due to the
] lﬂg coraLnption of sdad arops irigeted with
1935. 1948 1968 1975 rav wedende ootanng  Vibrio
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P s cvpe ames o v wecvenmet v * | Cholera. So, then during the  period
TR 1975-1982, Ascaris prevalence in the
population of Western Jerusalem fell again
to the low level of 2-3%.
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(ERE I les) e Etgovirusss can survive for up to about
U & manmenins 100 days, but usually only for 20 days at most.
e Bacteria such as E. coli and salmonellae for
up to 70 days, but usualy only for 20 days.
Vibrio cholerae, on the other hand, survives
for up to 20 days but usually less than 10 days.
e Protozoan cysts and oocysts are roughly the
sameas V. cholerae, and
e Helminths eggs, Ascaris eggs in fact, can
survive for many months, even years.
Surviva;ln%fga(%rgsg Fc)tl;?gens in soil (S) . . .
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el i enteroviruses usually survive for less than
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Protozoa
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Helminths

(Ascaris eggs)
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salmonellae for less than 20 days, but
Vibrio cholerae and protozoan cysts and
oocysts for generally no more than 2 days;
and Ascaris eggs generally for only up to a
month.
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DIARRHOEA

Incidence of diarrhoeal disease
per person per year in 2000

Region

D
in all ages  in 0-4 year olds | in 5-80+ year olds

Industrialized
countries

Developing
countries

WORLD

MICROBIOLOGICAL
REQUIREMENTS

FOR

FOODS

Now award about darhoeg, adthaesa
lot of it about.

Ths tdde gves the inddave o
darhoed dsseseintheindgridized ad
developing countries, and in the world as a
whole, in the year 2000. Most diarrhoeal
disease occurs in the under-fives in both
industrialized and developing countries,
although the incidence is much higher in
developing countries. In the world as a
whole the incidence of diarrhoeal disease
was 0.4 per person per year in the over-
fives, a little higher in developing
countries and a little lower in
industrialized countries.

It’s important to know the order-of-
magnitude of these incidences of
diarrhoeal disease in the world when we
come, in fact in the last of these four
presentations, to decide what is the
tolerable level of the risk of disease from
using treated wastewater for crop
irrigation, and so determine the degree to
which the wastewater should be treated.

Nov a wad on madadogcd
requraratsfa foodks Thisisinpotat
bscase We a8 agnegs ae taght that
dirking waea dwoddit ocotan ay
coliform bacteria per 100 ml, so we tend to
think that any coliform at all is really bad.
But food microbiologists take a somewhat
different view.
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Permitted total coliforms in
dairy products in the European
Union (Directive 92/46/EEC)

per 100 g or ml

Butter 1000
Milk 100
Ice cream 10,000

Thisdide donsthe mexinumnunbea o
tad adifans panitted in sore dary
produds in the Brgoeen Uniat buiter,
10@ pa 100 g milk, 100 pa 100 M; ad
iceaeam 10000 pa 10g ...

20.

Soft cheese: up to
107 FC per 100 g

and “hard cheese
made from raw milk™:
up to 107 E. coli per
100g

ad st dessss typcd Faxdh dhessess
auch as lrie ar cararbat, the mexdinum
rube of faecd adiforrsis 10 par 100
g ad fa ‘hard dheese mede from rawv
mlk, o typcd Bgish dessssaxch as
chedcir, it sypto 107 E. coli per 100 g.

21.

Soft cheese: up to
107 FC per 100 g

Both values about
the same as in
raw wastewater!

and “hard cheese
made from raw milk”:
up to 107 E. coli per
100 g

Bah thee vduss are dout thessmeasin
raw wastewater!

22.

Shellfish eaten raw
(eg, oysters)

(Council Directivelg,ﬂ,‘ ‘
91/492/EEC) R

up to 300
faecal

coliforms
per 100 g

Ad fa ddlfish esen ran, suxh as
oysters, up to 300 faecal coliforms per 100
gisOK.
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23 Public Health an eagne, in Bgand the Ridic Hedth
; Lasbora_tory Laboratory Service, now part of the Health
AGHEE Protection Agency, published in 1999
Guidelives for guidelines for the microbiological quality
ready-to-eat foods: of ready-to-eat foods — any food you buy
which is meant to be eaten without being
up to 10,000 FC .
per 100 g is cooked: sandwiches, for example. For
‘acceptable’ these to be of ‘acceptable’ quality their
faecal coliform count has to be below
10,000 per 100 g!
Lettuce is a common constituent of sandwiches . A
and ready-to eat salads. So should the required Now ldtuce is a coonmon codituat of
24 - microbiological quality of treated wastewater

used to irrigate lettuce be any stricter than
10,000 per 100 ml?

Guidelines for
ready-to-eat foods:

up to 10,000 FC
per 100 g is
‘acceptable’

sadnides 90 this rasss the inaeding
guestion:

Should the required microbiological
quality of treated wastewater used to
irrigate lettuce be any stricter than 10,000
per 100 mlI?

We will attempt to answer this question in
the next two presentations.
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