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This is a lecture on the water- and excreta-
related communicable diseases, and we are
going to develop a unitary environmental
classification.

Communicable diseases caused by
pathogenic micro-organisms
associated with water and/or excreta

% viruses
+ bacteria
« protozoa
++ helminths

These communicable diseases are caused by
pathogenic micro-organisms which are
associated in one way or another with water
and/or excreta, so we are talking about the
viruses, bacteria, protozoa and helminths —
helminths are worms.

WATER- & EXCRETA-RELATED
DISEASES

Amoebic dysentery, Ascariaris, Bacillary dysentery,
Balantidiasis, Cholera, Diarrhoeal disease,
Enterobiasis, Enterovirus infections, Gastroenteritis,
Giardiasis, Infectious hepatitis, Leptospirosis,
Paratyphoid, Trichuriasis, Tularaemia, Typhoid,
Conjunctivitis, Scabies, skin sepsis and ulcers, Tinea,
Trachoma, Typhus, Yaws, Clonorchiasis,
Diphyllobothriasis, Guinea worm, Paragonomiasis,
Schistosomiasis, Dengue, Filariasis, Malaria,
Onchocerciasis, Trypanosomiasis, Yellow fever,
Legionnaire’s disease.............ccoceueeuiiennn

This is a list of water- and excreta-related
diseases, and you should recognise some old
friends here like cholera and diarrhoea,
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but actually such a list is not remotely
useful,




U nor is a list by type of causative organism
(ie, virus, bacterium, protozoon or worm)

U what is needed is:

an environmental classification
which groups the diseases into
categories of common environmental
transmission patterns

nor is a list which lists the causative
organisms of these diseases by biological
types — that is to say, whether they are vira
diseases, bacterial diseases, protozoan
diseases or worm diseases. What we as
engineers need is an environmental
classification which groups together the
diseases into categories which have a
common  environmental transmission
pattern;

Unitary environmental classification

of water- and excreta-related
communicable diseases

Seven categories:

. Faeco-oral waterborne & water-washed diseases
. Non-faeco-oral water-washed diseases

. Geoheminthiases

. Taeniases

. Water-based diseases

. Insect-vector diseases

. Rodent-vector diseases
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and in this unitary environmenta
classification of water and excreta related
diseases we have seven categories, the first
of which is the faeco-ora waterborne and
water-washed diseases.

1(a) Waterborne diseases

U Caused by excreted
pathogens present in ( )
drinking water

O Transmission route:

excreta
1
water
R
} w—
mouth

First we will look a the waterborne
diseases. Here these diseases are caused by
pathogens which are present in drinking
water, so basically the transmission route is
the excreta of one person into water and
then that water being drunk by somebody
else.

Examples of diseases which can
be waterborne:

= typhoid

= cholera

= shigellosis

= enteroviral
diseases

= giardiasis

= cryptosporidiosis

Thisis alist of examples of diseases which
can be waterborne — and that word ‘can’ is
very important. So we have typhoid,
cholera, shigellosis, enteroviral diseases,
giardiasis and cryptosporidiosis

Cholera in England
in the early-to-mid 1800s

Cholera was the first

disease to be shown |
to be waterborne

- by Dr John Snow
in London in 1854
The Broad St pump:
Snow removed the
pump handle & the

outbreak stopped

Cholera in England in the early-to-mid
1800s was the first disease to be shown to
be waterborne, in fact by Dr John Snow in
London in 1854. We have the famous
Broad Street Pump incident where Snow
removed the pump handle and the outbreak
stopped, so it was claimed.
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10. g+ ] = removing the
St _ : p“gsehzgg'e Thisdideshons Sow srests thernumber
st 2 tfect? of ddeadeths per cey during late AugLet
S o o to ealy Sqatarbe in 1854, and heravoved
L H the purp herde on 8 Sqtaber; ad you
‘gw_ \ can e redly thet renoving the punp
= E_H___ handle had very little effect.
= 27 28 3 2 4 6 8 10 12 14 16 18
August — September 1854
11.
Broed Sret isnow cdled Braedwidk Sreet
ad thae is a pb thae dcdlad the Jdn
Snow pub, in Soho in London.
[ The John Snow pub, Broadwick St,
Soho, London
AR LN EEEN TGS A VENVE LWL | Thewald s largest outbresk of wetebome
12 DICEETT- W T TR Rl L HIVET] Y- | disease occurred in Milwaukee in Wisconsin
) Wisconsin, USA in the United States in March to April 1993.
_ This was caused by a filter malfunction at
= March~Apnl 1393 _ one of the city’s water treatment works, and
. f"tetr ma'tf“”Ct‘lO” at °”et°f the ?g\_/s water this led to an outbreak of cryptosporidiosis
reatment works — cryptosporidiosis ;
on a truly massive scale: on a| truIy maaf?svzdscalde.abOver? 400’0?0
~403,000 people infected and ~70 people people were afected and about 70 people
died (pop. of Greater Milwaukee: 1.6 m) _d|ed, the populatlon of G_reater Milwaukee
= Estimated total cost of outbreak: is 1.6 million, and the estimated cost of the
~US$ 100 millions outbreak was something of the order of US$
100 million.
13. Guinea worm Quinea worm i_s an example of a helminthic
- o disease which is exclusively waterborne. It
i S R is often known asthe “fiery serpent’ and it is
serpent” — an exclusively waterborne lv called d liasi The femal
helminthic disease (properly called properly . racunculiasis. _e emae
Dracunculiasis) worms, which are about a metre in length,
s Life cyc|e: female worms (~1 m in length) form a b|ISIer in the fOOt or |@S, and Iarvae
form a blister in legs or feet; larvae shed are shed from this blister when the blister
Ifrom blistter th:en in conéac_t Witht water,; | comes in contact with water. The larvae get
arvae eaten by copepods in water; people ;
infected by drinking water containing these into the water, they are eaten by copepc_st
EaREpoHs e and people become infected when they drink
water containing these copepods.
14.

Unprotected polluted well - full of copepods

Thisdide dons atypcd uypraeded wal
smenhge in Africa The water is vay
dirty and in fact it is full of copepods — the
water fleas or Cyclops.




Guinea worm control

15. S how do we axtrd gunea wam
* Narow wl round wel (rarow so eotle. | treremisior? The best wey is to bl a
e narowv wal aoud thewdl. It hesto be

getting into the water 8
s Simple plast!c mesh_ filtgr to remove the na_\rrow so that pEOpIe cannot Stan_d 0I’_1 it, and
copepods prior to drinking this prevents the I_arvae from getti n_g_lnto the
water. Alternatively, or in addition, the
R 775N, people can use asimple plastic mesh filter to
@ The Fiery Serpent remove the copepods prior to drinking the

World Health Organization W ater )
16.

*Waterborne diseases are
obviously very important

* But more important are
water-washed diseases
which form Category 1(b)

Ghviady wetabamne dssesss ae vay,
very important — but actually, and especially
in developing countries, much more
important are the water-washed diseases,
which form Category 1b of our unitary
environmental classification.
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