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INTRODUCTION
1. Objective
1.1, . Industrial development is beoomlng an 1norea31ngly important faotor
in'Afrlcan countries, but its effects on health should not be under-' '
egtimated.

Indeed; the rising level of living, the‘oreation of fresh networks
of penetrafion, reduced leisure time and current indusérial technigues,
have brought Governments face to face with important problems of public
health, the complexity of which varies with & number .of factors such
ag climate, tradition and, more particularly, the level of health already
attained, 4 solution to some of these problems may be found in the
experience of more developed countries, while other problems require

‘investigation in the nature of scientific research in regard to methods

of approach,

le2. In any case, the phenomena of 1ndustr1a11zatlon may have 1mmedlate_
“or cumulative effeote.' Two extremely 1mportanb elements emerge, the

stablllty of manpower and the Worker & maximum outputn_

These two elements depend solely on the good faith of the employer
and on the extent to which the worker is capable of shouldering his
regporigibilities, - Conclusive studies carried out in Africa have shown
that, as industry deyelope, so must man's enﬁire environment develop
in fhe_immediete'interesrs of husiness and of the national economy as
a whole, ' Government aotlon ig therefore necessary at the outset if
disastrous oonsequencee are to Be averted and the beneflolal effects

of 1nduetr1allzatlon programmee o extend to all, even beyond national

frontiers.

2o Arrangement of the paner

This paper, Whlch ig pr1mar1ly concerned with public health problems
in the fourteen countries of the West Afrlcan eub-reglon, is arranged

in the followrng manner° .
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2.1, Joint resolutiocns adopted by African Governments in the past.

2.2+ The probable cost of a longmterm publlc health programme in the

sub-region.

"2;3;"Current Work in co—operatlon Wlth WHO and other Unlted Natlons

agencles.

2adla General problems relatlng o drlnklng Water, dralnage, domestlc

refuse and 1ndustrlal hyglene.'
I2,5.'iThe speczf;o‘p:oblem_of industrial refuse disposal.

2,6, Future economic prospects: the industrial use'of'all manner. of

waste products in the West African sub~-region.
2aTe 'Sﬁmmary.

2.8. Policy of programmes and recommendations.

3. Joint resolutions

3.l Nlamey, 196l° Sympoalum on Hyglene and Sanltatlon in relation to
Hous1ng, conducted by the Secretarlats of the World Health Organlzatlon

(WHO) and the Commission for Technical Co-operation in Africa (cora),
The Symp031um recommended that°
(a)l_health educat;on should be closely associated with housings

{b) favourable results in matters relating to housing should be

exchanged among African countriess

{e) in regard to the distribution of drinking water, steps should
'jbe taken with & view to producing and treaﬁlng small supplles
of drinking water, thege proaects to be planhed and executed

on a regional basiss

(d) a more economical method should be sought for the treatment

of water and waste matter, having regard %o financial conditionss

(o) essentially useful studies on composting should be undertaken;
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_h(f)_.the Symposium should .adopt the recommendations formulated
in the first report of the Expert Commititece on the Public ‘
Health Aspects of Housing (WHO Technical Report Series, 225);

(g) full details of the programmes: carried out in Puerto Rico

- and Venezuela should be communicated to Governments;

3.2, - Addis Ababa,26 April -~ 5 May 1962 Workshop on Urbanlzatlon 1n l

Africa,
In regard to urban hygiene, k> WorkshoP-recommendéd'that:

(a) "in the earliest stages of any local or regional planning _
~gtudy the public-health authorities should be asked to: -
‘advise on the various problems concerning human aciivities,
including the choice not only of irdustrial but also of
residential aress, with special reference 1o social services
and workers! needs in thelr places of. employmentu" :

(b) "among other urgent measures required to alleviate ex1st1né
urbanization problems, priority should be given to the
"provision of adequate health services and in partloular

abundant and safe water supplies and sewage dispogal,

®since these are basically concerned with the preservation -
of life and - -the maintenance of public health."

Moreover, at the openlng meetlng Mr. Zawde G. Heywot, Governor
of Addis Ababa, pointed out that '"while the populatloo of Africa. as a.
Whole is still rural, in some of our c1t1es we are already confronted. -

Wlth the problems of hou51ng, 1nadequate services, ill health, gocial

'demorallzatlon, broken families and unemployrent”

Ho recommended that tha Workshop "should oon31der the dual. problems
of inadequate finances and dearth of tralned personnel which confront
all developing countries; evolve ways of making the meximum oowordinated
uge of technical personnel; both international and natlonal, and suggest

measures 0 overcome the problem of laok of funds",

3.3, Addis Ababa, 14 = 22 July 1964 Reglonal Symp051um on Rural
Communlty'Water Supply Doveloyment, under the dusplces of the ”Unlted

States Agency for Internatlonal Development"
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The symposium was an important source of information on activities

in rural areas. The delegates strsssed the lack of funds and pergonnel

- and ﬁhe need,for~mediumelevel.tecbnioians and qualified engineers.

1% was useful to. realize the difficulties aurroundlng the choice
of an economic method for fthe treatment of water, and US/A;D recommenda~
tlons conflned theuselves to the desirability of .conducting research .

on the spot  as 2 means of reaching economic and correct solutions.

4. The cost of sun1+at10n in the submregloa

~For the nex?i ten years 1trls impossible. to envisage a programme
that encompasses +{he three esséntisl factors of environmental sani-

tation° drlniable Water, the: dlsp@saT of excreta and the disposal of

._domestlo Waste Water, Ratloncl 1mprovemenus shou]d be 1ntroduoed,

beocause exlsylng condltlonb are a serious handlcap both to 1ndustr$allzaﬂ
tion and housing. That iz wh- the sanitation programme bas been spread
out over a reagonable ecomom o perlod of ten years, at a rate that
should make it possible to meet the needs of 50 per ceat of the popu-
lation forscast for 1980, 'imﬁibﬁements are anticipated'ih the digtribu-
tion of.an adequate supﬁly of drinking Water‘aﬁd_in the sanitary

disposal of infected humen iaedes, whibh in rural.aﬁeas lead o conta—
mination of the goil and of water supply sources. The problem of the
draing network in towns exd Ia*ge settlene nts has besn postponed wmtil
such a time as the nocd really. maLes 1tse1f Teld, as the 1ogvoal outcome

of domestlc waste water dluD(Q% o

4.1 Dlstrlbutlon_of drlnllng water

_The;rapid Process of urbanizaticon and economic dévelopment in the
Weat Afriéan sub—région iz the result of ihvestments in an accelerated
programme‘of.dfinking watan dist“ibutiOﬁ plus investments in industrial
and agricultural projéct WHO has contlruously stressed the necess1ty
of financial and operatﬂoral plannlng w1th a vxew 1o 1mprov1ng the
exlstlng systems, construting new networks and producing 1arger Water

supplies.:
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The sub~region's water reeervee, as. FAC technical surveys point
out, ehould oertainly be studied and determlned, in order to aveid. .
exceedlng the resources available. It is to be hoped_not.only_that
the studles already undertaken will be continued, but that they will
be carried out with modern equlpment such as used in the developed
countriess- ' ' ' |

It would be an extfemely‘coetly error to overloock the importance
of problems that nay arise and the eolutlon of whlch rests entlrely
on solid %echnicel-eﬁperiéncev the s1t1ng of 1ndustry, reafforeetatlon,
multiple-purpose projeots, thé location of new settlements,ltpwn_extene

gion limits, and the effect of evaporation on undarground water,

The -existencs ‘of water p01nte, thezr altxtude and volume, as well_
ag the quallty ef the reeervee, are essentlal matters 1n the phyelcal

5p1ann1ng of the fourteen terrltorlns. '

Goet of tenryear programme (in US dollars)

Total populeﬁlon forecast for 1965 SR _ 97;960,000

Moo Mt omo1980 . o - 147,730,000
dies. @ yearly increase of 2,8 per eent T SR
Estimated population in 1970 . . . e ' 1123400,600

" n " 1975 131,200,000
Population served in 1965, 30 per sent o . 1.29,400,000

" 46 be served in 1980, 50 per cent . ' - 73,900,000
Annual populatlon t0 be served over a ten-year perlod ‘4,450,000

Annval expenditure, at the rate of US$3O per 1nhab1tant _133,500 000

" The eurveye conducted by'WHO ehowed that in 1963 only 30 per cent
of the population were edequetely eupplied with drlnklng water, and
that average construstion‘costs in rural and urban areas were 30 dollars
per inhabitaut. These Fifures wili'probably still be valid in 1970,
by which time the preparatlone should be completed and work should start

in a2 systematic way.
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Us$
Annual depreciation (4 per cent) .. 53400,000
dmnual interest on oapital (5 veroent) g ;700 000
Annual cost of operation, etc. (1 per cent) "hr | 1,400, , 000
Total annual chargee ' B T 7_ _A | 147,000 000

The 1nterpolet10n of ECA flguree Would mean that by 1970. the. ‘sub-
region's grogs domeetlc produc tion (GDP) would be approximately 13,881
million dollarg for a total populatzon of 112.4~m11110n, i.e, 115 dollars
per: 1nhab1tant. LR ' S o

Annuel expendlture on the programme Would be l 30 dollar per :
1nhab1tent, i. e. 1. l per cent of the GDP value over the proposed ten-

year perlod :
ra

Thls ehows that, hav1ng regard to the development. programme
enVISaged by ECA, the supply of drlnkang water can be financed over a
period ‘of twenty to thlrty yeere, The rational plenning of the projecis,
under the responsibility of an autonomous central agency, is undoubtedly
the primary objective. and w;ll gnable Gpvernments 1o guarantee the
transactlon with an international develoPment orgen;zatlon. '

g As regards flnanclng, each country in the eub—reglon ehould be
etudled separately and the practical value of- ite soclo—eeonomlc develop—
ment proaecte should be clearly established in the llght of the 1nveet—
ment eought._

- -h The future adminigtration of Water supply syeteme 1e bound 0 be
the erucial point in financing,

To what extent w111 the proaeot be remuneratlve? The outlook ig
reaseurlng when one conelders the 1nduetr1ee already establlehed and -

the ambltlous development proaecte relatlng to economlc dlverelflcatlon.

In rural areae, profltablllty is extremely uncertain, and- the
admmnlstretlon of ﬁhe proaect ehould _be the reeponelblllty of the
commuiii ties themeelvee, whlle in towns excellent results can. be achieved
through a mound underetandlng of the balance that must be maintained

between capital investment and operational, maintenance, administrative
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and amortiéation oosts.. The planning of drinking water supplies should
therefore go hand in hand with the gradual “training of suoh staff as
hydraullo englneers, water treatment oyerators, operational superv1sors,
and admlnlstratlve offlcers thoroughly conversant w1th the aooountlng

for which they are respon51ble._7 o

It may be estlmated that 15 per oent of the proposed annual
expendlture Wlll be allooated to labour and 1nland transport, 0 that

$22,000,000 would go back into circulation.

442+ Banitary latrines

Sanitary latrines may be regarded as praotioally non—existent

in the parts of the West Afrlcan sub-reglon desorlbed as rural.

At a tlme When countrles are preparlng to step up their 1ndustrlal
.deve10pment, health conditions should be such as to enable workers to
maka,an effective contribution to their national sconomy. One of the
,%enefits which community dovelopment gervices are undoubltedly able %o
- provide ‘ig the construction of sanitary latrines, and, with tne.willing
cofoporation of‘tholpopulation, the programme can be extended from urbvan

areas to the most rTemote settlements.

Cost of ten-year programme (in US dollars)

" Total. population forecast for . 1980 . 147,730,000

Estimated rural population in 1980 (80 per cent) 118,200,000
Population %o be served in 1980 (50 per cent) 59,100,000
Number of houses to be served, at:the rate of
five inhabitants per house o .. ... 11,820,000
ﬂAnnual number of famlly sanltary latrlnes L
. to be oonstruoted over a period of ten years o 1,182,000
- - Annual expenditure at the rate of $6.50 per unit f“?gTOO;OOO"'..

. The total annual cost of the proposed public health programme‘is_
 $154,700,000, i.e, $1.40 per inhabitamt or 1.2 per cent of the GDB value;

~ this ré entirely'within the sub-region's total estimated resources.
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The. cost of-$6 50, perrﬁhif'is néceséarily borne by the vaerhméﬁf,
. Bach - unlt con31sts of a relnforced concrete base 1,20 m x 1,20.m x.. 0. 08 m
:and two alumlnlum plates, Transport accounts for 10 per cent of oonstrqu
tion costs. This low price, hased as it is on the system of mutual ald,

will ensure the cleanllness and durablllty of the product.
; The follow1ng flgures, in US dollars, relate to the Ghana;an and

leerlan projects.

TABLE 1

]Gost-of_?onstruction 5 Qost_of-@aintgnaﬁce--_h_ .Ty?e of . Characteristics
per paplta/annum _ per cap;ta/annum ~ watering point
IR R S oA o T Well *. . Complete system
‘9,00 .. 0.0 - o.omo . Extengion
'17.10 o ”"j'“"‘7:5'70;60*5: . ‘River - Complete system
“6;00:;_ S gm0 Well. =~ ~ . nooooo
3.75 | w T Stream - Extension
©3.00 | - River o
4,15 . T T l" G Complete system

TABLE 2

- Liberia

Cost of construotlon Maintenance Operation. Admlnlstratlon _ . :
per capita per caplta/ per caplta/ per caplta/anaum Type‘ ‘Characteristics

sgnnum . annaum
45.60 -t 1,94 '1 " 0.67 - . 0.55 River . Complete treat-
: : - ‘ment
2,70 T A e o T ane s S ater point and
o T T . hemd pump
2,40 . . . w= .= .7 . - . Well Water point and
DR ) ) ) . : " hand pump

1,00 - - : - # Improvenents
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- Particulars regarding the cost of supplying African communities
with drinking water will be given in 2 speoial survey 1o be completed

in the course of 1966.

S Gollaboration by WHO and other_Specialize& Agencies -

It can thus be seen thai the conferences held have‘cqntriﬁufed
an appreciable amount of information and that they have o gsome extent
shown the trend of hou31ng programmes in regard to th 1: publiq hQalth

4 aspects.

1% is ceriain beyond a doubt that & public health programme cannot
reinforce truly economic industrial development in the absence of a
‘public health structure and of technical tralnlng for oPeratlonal health
staff, '

. What to tackle first, what direction to take, how far to go, these
are the questlons which Governments are dl;cu531ng and solv1ng Wlth the

full co-operatlon of the WHO Regiocnal Office at Brazzav1lle.

Special attention ig devoted to the adequate presentation of the

statistical data on which the evaluation of programmes is based. -

The national plamning of health services is increasingly becoming
-part of the economic and gocial projects of countries such as leerla,
Mali, nger and Slerra Leone, "

One sees real enthusissm about matters relating to env1ronmenta1
hyglene, and more partlcularly about drinking water and the tralnlng
of a sanltary gseciion within the Ministry of Public Health.

The following types of project are being developed in the West
African sub-region: '
Tfaining; eight cowntries, three Of which (Senegal, Slerra Leoue

and Togo ) have local tralnlng schools,

Organmzatlon of Central Offices two cﬁuntrles, i.e. Ivory
Coast and Mali.
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i

d

Plan for the suppliy inking watsr: nine countries, including

]

Ghana which hap received substantial aid for the

" develodhmens of'%ie.AocramTema metropolitean zZone..

Congtruction of smaxni dhy latrines: Tive couniries.

g

Bilhdrsiesis coniroi: some slighi achivity in Ghana.

Construction and imuvrovement of wells: ssven countries.

Altoge hery ”1V€ lelow ’Dv were granted for the training of
health officers in cverzeas comnt 1c,p from 1 July 1964 to 30 June 1965,
These wers granied o Dwnﬁmoy ( J, Libveri (onc)s Sen sgal (one) and

' Togo (ﬁwo

Mlnlst g of public health ave 2ssisted by ten sanitary engineers

and three sanitary officers.

The follewing table shows allocztions fwrom the re ular budget

B3]

an& the t”Chﬂle“‘WSﬁisﬁaﬂGG'hﬂdgeﬁg in u; dollarg, over the period

from 1948 to 1964:

-
3
Counitry Fegualax Technical Assistance
s wudget hudget

Daghomey - 183,234 37,720 . 72,808

Gambia 54,459 6,576 47,913
Ghana = 1,913,%0L €.674 681,417
Quinea 7 240,382 32,003 216,279
Ivory Gosst ~ 156,435 75,53 - £8,785%
Liberia 1,521,915 3“8?%87- 558,921
Mali 506,715 201,390 232,432
Mauritenia 469,331 _9_6;,.670 154,142
Niger - 232,736 54,308 160,%93
Nigeria 24264,696 630,463 14255,778
Senegal 203,717 87,708 115,501
Sierra Leons 631,457 178,587 313,170
Togo 1,151,035 321,710 £15,552
Upper Volis 162,088 55,800 130,748
9,703,960 2,683,900 44245059
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Go—operatlon in the field of environmental health consists in.
overcoming the chief obstacles to long-term plannlng, iece,. 1nadequate
etatletlcs, the dearth of skilled staff, and the need to eetabllsh a'

balance between the capital invested and operatlonal coete.

Thls palnetaklng Work is performed by‘WHO in oo-operatlon w1th
some of the main United Nations speclallzed agenclee, leca EAO, the
TILO,; UNESCC and UNICEF. Contacts with AID have proved very frultful, _
while WHO's links Wlth the “Beonomic Commission for Afrloa are beoomlng

1ncrea31ngly important in economlo and’ soclal plannlng.

Reference should be made to FAO's new pollcy in AleOa, Whlch
i 1o seek WHD ¢o-operation in renderlng aselstanoe to Governments
by means of the.“Spe01al Furids", in order to safeguard publlc health

“interests: 1n proaecte to he oarrled ‘out by FAO
Four of these pro;eote goncern the'West Afrloan sub—reg10n°

” .Dahomey - agrlcultural eurvey and demOnetratlon in the Cueme valley.
Gulnea - study of programme for reolalmlng land eultable for rice-
' grow1ng in the ooaetal area,

Nigeria ~ study of an artlflolal lake at Kalnal.

6 Sanltatlon problems

_ Agrloulture is the main source of income for Wegt African oountrles.
Agrloultural and 1nduetr1al development is oontlngenﬁ on the development
of vast stretohee of v1rg1n e011 This glvee rige to freeh sconomic

and publlo health probleme, WhlGh 1ay further responsibilities on
Governments, 1.9. malarla, bllhar21a31e and helmlnthlaSlS controls the
eupply of drlnklng water in eettlemente, the construction of dame and
roads, dralnage, the eltlng and bulldlng of new V1llagee; and adequate

11v1ng oondltlons for workers.
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Drinking water

Ge l._ Experlence has shcwn that industrial development ig utterly
1mp0351b1e unless priority is given to programmes relating to drinking
water under the thrsee bacle aspeots of quantlty, quallty and capital
'cost. T

The EAO Afrlean Surveyi/ raises some 1mportant p01nts regardlng
the water Iesources of this West Afrlcan sub~region., According to the
dlstrlbutlon of ralnfall the four zones delimited comprise the- entire

group of fourteen eountrleuo

(a) The Saharsn zone, where surface flows are extremely raTe
T(Northern Mauritania, Mali and the Niger). ~The future -
foutloek for water euppllee has been given spe01al attention
by the WHO Reglonal Office for Afrloa°2

(b) The sub—Saheran and Sabe‘lan zones, characterlzed by dige
' continuous’ surface flows (Northern Senegal and Upper Volta,
Scuthern Maurltanla, Mali and the nger) Evaporatlon and

“§nfiltration are the mos‘t 1mportant problems,

() 'The Sudanlan and Culneﬂn Zones, . characterlzed by heavy
ralnfall, mountaln erosion and the flooding of valleye
(Gulnea, Gambia, Southern Senegal, Ivory Goast Dahomey,

.- Ghana and Norihern nger1a3 alternatxng with 1ntenee drought=

‘(d)  The Guineen vone, whick is the moet fevourable and promlslng

‘owing to the regu“arwty of its seasons and the large and steady

flow ‘of its rivers (Slerra Leone, leerla, the southern area
of the Ivory Coa st and Ghana) B

_/ Report on the p0331b111t1es of Afrlcan rural development 1n relatlon
to economic and gsoecial growth. . :

g/ 4 report on the present situation with regard to communlty water:
supplies in Africa, south of the Sahara, with recommendations for
the expansion of the programms (dooument AFR/EH/2 (63)).
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It is théreforéhevidént that, if separate and unjdstified expenditure
g to e avoided, drlnklng water proaects ‘should be planned with regard

io irrigation and 1ndustr1allzat10n reguirements. “Thig will necegsarily
entalil very oostly technical processes in the construction of storage

dams, the recharge of aquifers and multiple—~purpose pumping.

In. the future, the tendency will. undoubtedly be to-develop under
ground water and surface flows in a méthodical manner s and hers research,
which .is usually costly, will play an extremely important part in.sdlving
the complex problems of water, in order to ensure 1ts competltlveness
with other branches of production that yield a more 1mmedlate return,
_such as electricity and transport, two further factors of enormous

importance to modern indugiry.

'_For general info;matibn purposes,,artable on the_pomparisongof
treatment processes applicable in a rural environment is reproduced

from a WHO publicationgl

TABLE 4
Process © VWhat it accomplishes Congtruction Operation Operation
o coast - cogt attention
Holding reservoir Turbidity reductiong ~ High Low Low
bacteria reduction - L '

Slow sand filter Turbidity reductions High Relatively Medium
_ - - hacteria reduction - _ _ L low
Aeration. o Expulsion of gases, - High : Low: . Lecw
_ g _ - iron precipitation
Corrosion control . Redﬁot;on in corrosiveness High -... LOW ‘ Low
Chlorination. . Reduction in bacteria Low RelatiVely High

high

1/ Wagner, E.G. & Lanoix, J.N. (1959) Water supply for rural asreas and small
communities. : : .
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For reasong of . economys slow sand filtering deserves aspecial

.attentlon in the study of urban progeots, bearing in mind the required

_capaclity end the Gosts of opera¢1on_and naintenance.

With the need for more economical’ materlals, flbrOMGemenf and. -

plastic pipes are becoming increasingly popular,

Nigeria'has a?réady taken this initiative, as can be seen from

“the - followwng tabie’ rep”oduced from & WHO report on "The Production “of

Plastlo Plpes in ngerla’~'

TABLE 5

Diameter 100 £t. Nipol Plastic Pipes 100 feet
inches _ Normal Gauge  Heavy Gauge Galvanized Pipes*
i ‘T2 5 10 &3 11 0 Tz 12 6
3/4 L4 4 O E 18 2 5" 6

1 55 .9 0O &6 15 10 6 8 0

1% 701 6 L10 4 6 L8 9
1% ‘B9 3.0 W2 71 0 B0 2 11 .
2 15 18 0 19 .1 6 13 17 &

¥  Quoted from Diseﬂgbff"West Africa Ltd. Priqe List, Lagos.

It ghould be pointed out +that the increased use of plastic pipes

~all over the world has'ag yet given riss to no public health problemss, -

Each country should, however, test 1t for the follow1ng characteristiocss

(a) expansion under the effect of heat and (b) resistance to attack by

rodents,

Attached to thls document are a sketch show1ng an apparatus

 used for making hypoohlorite solutidh and a graph giving the correspond-

ing curves of flow.

This apparatus, which was devised and produced in

Venezuela, is inexpeusive ahd may prove very useful in connex1on Wlth

drlnklng water projects throughout the continent.
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Drainage |

6s2. This term is generally used to dééeribe the sanitation and, dévelop«
‘ment of land, The technical process and its cost vary accordlng to

the work to be carried out and the purpose it is to serve. Dralnage
more particularly concerns the siting of towns and v1llages,_and in
Africa it reprssents a serious problem in coastal areas owing to over-

population and soil erosion,

~ The following general points should receive the attention of the
publlc health authorltleso o

(a)‘ thalwegs, partlcularly thoge follqwed by swift and turbulent
' water-oourses 1n.cycles beyond the recollection of & generatlon;

(b) land-slide protection, espeoially in the Sudanian and Guinean

Zones;

(¢) earth works in the construction of roads, railways, airports,
' etc, -

(d) control of 1akesfbelow dams; o - : ' :

(e} surveying of land not only around towns, villages and indue—
- trial installations, but throughout the sphere of influence.

It is regrettable that these preliminary surveys are conducted
in & hasty manuer and only during fine weather.

Wagte digposal

6e3e As usual, the main ohatacle to refuse and used water dispomal is
the shortage of funds. Hence the necesgity of giving priority to the’
sanxtary dralnage system for the dlSpOsal of liquid refuse from dwellings,
commer01al institutions, schools and factorles. The construction and ;
laying of &ralnage is very low, owing to the sisze of the sectlons i

requlred
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Stabilization ponids

6.3.1. The use of Sudhllizatlon ponds ig a practlcable and inex Uen51ve
solution for tvea ment pro;ects wherever cheap land is avalla,bleu The
follcwxng t@ble .uwDa.comparlson of the cost 1nvolved W1ta that of
the oonvent*onal me+h0ds. VThe cost of lgnd_ls included,

TABIE 6

i ﬁ _ o .'.‘ Cost of lnstallum- Coét of operation
vouniry - Purification tion per 1000 and maintenance
rethod
o B gallong . per annum/caplta
S ' (m Us dollars) (in U3 dollars)
Uniﬁeﬁ‘ﬁﬁatesq ' Frimary o183 : 1,00 %o 4,00
of Aweriocw = @ - ‘Secondary - - T 391 - 1,00 0 4.00
| Pend | 175 0,20 %o 1,00
Northern Conwmntlonalﬁ)”_ 700 - 2,800 . . -
: Rhadisiaﬁi--' CosPend 0 T T2 w140 Negligible
Kenyat , ' Pond : 180  Wegligidle
Swasilani~ ~ Doavenmtional:- - .- 560 . - -
Pond o 98 : liegiigible
Zomba Projeck R ' C -
Maleawdl cw/ _ . Popa E . AL Negligible
Uganda Pond o Not available . Neogli b‘e

a/ Symposiunm Leid at Kshpas City, M”SSOLII, 1 -5 Auvust 19’0
Symposiva held at Wiamey in 1961,

Basi AIleLﬁ Medical Journal, Vol. 3Ty Fo.l0s

?e*'“f of Depurtmeng cf Publlo-Works, 1964,

depovt on a project for a neyw capital by Megiwrs., Brian- Co?quhcun,
Jona“n, May 19656 : :

e

Le Twr back as 1959, there were more thaa 650 such 1nstallatlons
in the Unitsd States of Lmerica. In Africa, excellent results have been
chtained with the poads 1nstalled in Swaxlland Kenya, Northern Rhodesia,

Malawi and Ugends .y where this programme ig part of govermment policy,
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- The develoyment has certalnly not been entirely smooth, the main
dlfflculty lylng 1n the praotlce of the conventional methods, whlch ‘
have already @Ioved themgelves and are subjects of basic study in the
fraining of sanltary englneers. The. same he31tat10n exigts at the :
moment. in- the. Afrloan countries despite the conolu51ve statements made
at'the-Nlamey Sympos1um 1n-1961 by the deslegates of Northern Rhodesia.
In our day it must be understood that the pond process is at least as
efficient as the conventional prOGQSSes:and that research has placed it
from the very first on the list of methods at the disposal of engineers
who- -are animated by the desire to develop economic publlc health prospects ﬁ
in countries that will shortly be confronted by gerious problems of

industrial waste dlsposal

" Briefly, the pond ig merely an earth ba31n, noth roofed oV, the
liguid being removed;elther by evaporation or by piping off the effluent.
The impermeability of the ground is emsured by using material such as *
asphalt and varieties of plastic.

There ig no doubt as to' the efficiency of these ponds.  The lagoons
of the Nairobi airport, Kenya, receiving 55,000 gallons of liguid per
day, gave the following mean reductionss _ _

Effluent from the primary pond . 76 per cent of BODl/

Effluent from the secondary pond = 83 per cent of BOD

Final reduction in céliform density 98 per cent

(a) Recharse of ground water

The future of ground waber camnot be ignored in the northern area
of the West Africam sub-region and in the Saharan, sub-Saharan and
Sahelian zomes, where conditiong are similar to those of Texas (Unlted
States of America). S

_/ The amount of oxygen consumed in the biochemical oxidation of -
 organic matter. . : :
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"But there is no doubt hai the day will come when, as in the -
File basin, the available water of the Niger will fall short of
requirements. It ig %to be expected that the water development
methods at presents; in uvse in Africa will continue to be applled,
but new technlqpes are likely to emerge too.

‘_The 1mpcrtancg of @rouﬂd water should 1ncrease; and'the deVélop;
" “ment-of a market aconomy would allow a larger utilization of under-
ground water for 1“rﬂg3t10n
Thege are some of the results arrived at by FAO in its 1962 Africa
_Sﬁrvey. ' e ‘ :
| Frﬁitfuiiéxpéfiﬁeﬁfs have aiready been made in connexion with' the -

use of effluentﬂ from purification ponds 10 recharge ground water ‘ag

well as 1n71rr1gat10n. If the guantity of water available is a serious -

and even a :crucial problem, thought should obviously be given o controll:..no
and improving available resources, particularly when vast 1ndustrlallza~

tion programmes are in hand,

The Dan area project in Ierael ghows the benefit that such a poliocy
can bring: ‘a 10 per cent increase in the ground ﬁater_is expected.

' Dhe problems of chemical pollﬁﬁion by industrial Wastéiare‘doubfleés
very important. However, the establishment of standardé-of tolerance -
with regqrd“to-toxicity for drinking water; which must finally be made
in all industrial countries, will make it possible 1o establigh the
additional techniquew, thanks to which. economic sclutions can be.

established.

(b) Publ:c health aspschs

As far ag cen be seene publlc health has falrly numerous 1nterests

in the 1nsta11at10n of pu*wflcatlon ponds:
(a) Reduction of pathogenic bacterla;
(b) Tomicity of fish drawn from the ponds;
(c) Infeqtion of swimmerss

(4) Rate of multiplication of mosquitoes, particularly of malaria

vecltorss
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(e) Utilization of effluent for culimary purposes or as drinking

-waters

(£) “Degree of contamination of agricultural products irrigated
by the waters from the ponds, thig point is based golely on
the probable rigks and has no% so far been of any great

practical valus.

No publlc health problems Wlll be ralsed if the study of lagoons
1s entrusted to sanltary englneers whose knowladge and experlence are

beyond dlspute.

6,302, The choice of the treatment method should, however, be left to
the experlenoe of the englneer, 1n the hope that he Wlll be able to avoid

‘over—sophlstwoaﬁlon.

- A long—term scheme has been suggested, that of recovering algae
Tﬂgfor;cultura.and use ag food and fertilizers by the photosynthesis of

gtabilization ponds.

The-presenﬁﬁrepOrﬁ“cbnsidérs it too eayly for Africa to launch into
expenditure such as would be invoived by thé surveys and research required
for establighing,Practical and economic methods of carrying outf so
ambitious a project, It 1s adv1sable to walt until the ponds are
counstructed and their valuatlon permlts the adoptlon of the essentlal
technlcal criteria. For the time being it shovld merely be regarded as
a8 guasi--esgential insirument for the golutioﬂ-of certain Africa health
problens. Experts are perfectly aware of the possibility of making
immediate use of the nuirients contained in effluents from stabiliza?
tion ponds {a) for investigations regarding undergréuhd ﬁater.in the
Saharan, sub-Saharan and Sahelian zones, a. highly desirable programme
whatever the costy (b) for irrigation proper, and (o) for the develop-

ment of grasslands, in order to allow or improve livestock productlon.
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6.4, Industrial hygiens

The range of this subject tramscends the scope of +the present
reportu Nevertheless, the re5p0n51b111tles of industry in regard t0
the healuh of worﬁers cennot be overlooked. Whether industrlal develop~
ment is at an early stage or has reached full maturity, it is in the
employerét interest to pay special attention to the health of their
labour force, in order to ensure the stability of manpower and maximum
ihdustrial outputa' Their responsibilities indlude”that'of broviding a
‘health serv¢oe and enguring the physical and mental wellnbelng of thelr
staff,

Working and hou31ng condltlons also deserve serious con31deratlon,
and the responslble doctor should use hls authorlty to analyse the
industrial methods used and the copnditions governing the worker's a
entire enviromment. The engineering in turn should ensure the hygiene
of buildings and instsllations. His responsibilities extend to standards
of ventilation, lighting, the drinking water and toilet water system,
and all conaitions re;ating $o safety.in workshops, in the equipment

uged, azd purtlﬁﬁlquy in mining.
The main occupational hazards have been clagsified as folloﬁss;/
(1) Exoessivé heat, cold or humidityf |
(2) Ccmpresée& air;°
(3) Dust, fumes and gases.
(4) Poisons.
(5) Fxcessive noise.
(6)  Poor illumination and extreme light. '
(7) Repeated motionm, ﬁfessﬁre,'shock._
(B) Infeotions., |
(9) Accidents.

(10) Poor plant sanitation.,

1/ Claseification of V.M. Ehlers and E.V¥. Steel.
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- A solution to these problems has already been found in the -
developed'counfriesy but African public health authorities would hardiy
benefit by systematically applying the technical methods used in Franbe,
the United Kingdom, Germany, the USSR or the United States of America.
The problems are essentially those of tropical counﬁr;es;and;the-solur

tions should bear in mind the sooialrconditions‘of the peoples of Africa.

7. LControl of pollution caused by industrial waste

Most Afrlcan countrles are approachlng 1ndustrlallzatlon at a stage
of 01v1lizat;on when publlcuhealth principles are 1ncr9331ngly 1mperat1ve
arid rapidly beéoming'part‘and rarcelof economic development.

The problems réléting to indﬁstrial waste disposal are linked with
two factors which are'&éstiﬁed to exert consi&eréble influence on the
- golution of those problems in the near futures (a) the comparatively |
small size of industry as cémpared with industry in Burope -or the Unmited
States of America, where research has already led to the adoPtidnﬁof'
the requisite measures Qf_péntrql and. legiglations (b) the conservative
mentality of‘businessmen_whé.a;§7apt to regard any expenditure on the
treatment of iﬁdustrial W@sﬁe_as.an obstacle.to oapitél investment in

industry. 

- The 1list of projects suggested by ECA for the period extendlng
from 1966 to 1975 comprlsesu

Chemlcal product and fertilizer 1ndustry o 660,000 tong

Mineral oil refinery 1,000, 000 ™
- Iron and steel Ce o ,400 000 "

Of these thres types of industrial Waste, some are of vegetable
and others of mineral origin. * The disposal of the wagste matter can
take place in lakes. or water—courses or in the existing draihage systems,
The question then arises as t0 what measures should be taken against

pollutlon cauged by such 1ndustr1al wagte,

The Ministry of Publlc Health should take the 1n1tlat1ve in
determining the size of the problem and adoptlng any necessamy measures

t0 reduce the quantlty and harmful effects of industrial waste.
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Some industries are already operating, while many others are on

the list of future projects. In any cage, fuiture industrial waste -

.may include the following *ypes, with the attendant complex problems.

of water pollution controls.

- Organic origin: Waste matter from canneries, paper and textile

- mille, breweries, mineral drink and dye plantss
aba%toirs, IEMﬁdries,'ahd'dairies, plants where

31sa1 and maize are treated, and tannerleso_

. Chemical origins Waste matier from plants producing wood pulpy -

synthetic products; vegetable, 0il, insecticides,
yolyethylere, rharmaceuticals; mineral oil
‘refineries, and wool scouring and steel piokling

plants,

. Waste disposel facilities entail certain hazards and costs that
ghould be mentioned:

(a):

(v)

(o)

Disposal in lakes, The dilution- phenomena might 1nd10ate that
preliminary treatment was unnece SSary.. It is nevertheless '
advisable to bear two hazards in mind: in the first place,

the degree of pollution may be cumulative snd in time make
lake water unfit for drinking or for the development of further
industries; secondly, eny lake pollution may extend to water
points ooan90ued W“th the 1ake, through Unoeﬂ-ground infiltra—

tlon,

Disposal in rivers. The difficulties are similar to those

that arise in regard to lakes.

Dispbsal by means of the existing sewage systems, Within -
certain limits ir regard to quality and volume, effluent
industrial waste not previously treated is very acceptable .-
and may even be of bacﬁeriologioél sdvantage 1o the treatment
of domestic waste. The nature and quantity of raw 1ndustr1al
waste may have very unpleasant effeots, such as the deteriora-

tlon of dralnage, surplus organlc matter, an increage in the
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‘demand for oxygen, pH anomaly, and the clogglng of filtering
bas1ns. In ﬁhls case, the queqtlon is obV1ously= who w1ll
bear “ghe cost of repalrs and 1mprovements¢ The State? InduSM

trlal oompanles°

The concentration of industrial waste at New Jersey (Unlted States

of Amerloa) glves an 1dea of the extent oi the problem°

: CTABLE 7 , ‘ ‘
(average Welght of waste per employee/day
for sach type of 1ndustry) ' '

| ‘Total Sﬁspendéd ‘Settlesble  Soluble Colloidal 02
NP solids -~ solids . ~solids solids " solids congumed
Industry .- Tod )
1b 1b 1p  S-uese 1  1b 1
' 3 per
. Tannery 15.81 1,92 0,51 - 8,50 - 13.89 1.41 1.73
Chemical manufacturing 27,73 1.18 .0.33 10,07 26.55 0.85 1.53
Organic 295 0,39 0,10 8,54 2,56 0.29 0,20
Steel pickling 28.80  0.62 0.15 11,78 28,18  0.47  0.25
Dye . 12.48 0.87  0.05  4.50 11,61 0.82 . 3,00
Distillery =~ 92,3 ° 29,16 = 4,32 10.96  63.14 24.84 31,89
Dairy 13,05 0.92 0,03 1,38 - 12,13 0.89 3.03
Laundry A 12,28 3,61 0,05 7 3.75 ' 8.90  3.56 . 1.55
Averages : 16.48 1,61 0.17  Tedd =~ 14,60 1.34 1,67
Average without ' _ o _
distillery 13.29 1.07 0.11  6.93 11.87 0.89 1,09
Average without distil- o C : S o
lery or dairy . 13.33 1.10 - 0.4 - 11.84 .- 0.88 0.92

_/ Rudolfs and Setters, Industrlal'Wastes in New Jersex} New Jersey AgTa.y -
Expt. St. Bull, 610, New Brunmswick, N.J.
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_ ' Unllke the present treatment of domestlc refuse, treatment of
1ndustr1a1 Waste could certalnly be approached not Only from the
”publlo health angle, but algo with a v1ew to recoverlng the by-products

and thus ensuring a reduotlon both in 1nvestments and market Prices.

Although methods vary accordlng to the nature of the 1ndustr1al
wagts, they may Te summarlzed as follows° chemical sedlmentatlon,
coagulation, filtration, activated sludge, secondary gsedimentation,

final sedimentation, neutralization of acidity and alkalinity.

Here agaln, 0W1ng "o the cost of the conventlonal methods, stablllza—
~ tion ponds are. preferable, not only for prellmlnary treatment should
- that' prove neceseary, but for the" comblned treatment of indugtrial and -
:_domestlc water waste, 31nce that comblnatlon nay contaln several types"

of waste.

8¢  An economiﬂ field;fofﬂthe futures: the industrial.use"ofwall.kindai,wn -

waste products in the eub—region

‘fhe converelon of_waste 1nto bulldlng materlal has already recelved 7
axtentlon in’ a number of countries at dlfferent economic levels° the '
Unlted States of Amerlca, Ganada, Pak;stan and Italy. '

The present report glves no speclflc deflnltlon of the term "“waste'. .
and. allows for all manper of technical posgibilities, according as
agrlcultural or industrial by-products,; or by-products of human or

animal meﬁabollc origin, are concerned,.

The Eroblem .

8.1, The urban populatlon of the West African sub—reglon, whlch in' -
1963 was estimated at-9 million inhabitants, should increase by 3 per
..Gent per annum, reaching 11 million. in 1970 and 12 million.in 1975... .- -

It is anticipated that the surplus rural population will pour into
urban-centres, which would have 28 million ibhabitants by 1970 and 40
mi]’.lion by 19750 T - ’ h Lo : - . :
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The estimated hoUsing required 40 keep pace with this. demographic

gro#th would"befas followss

TABLE 8

‘Yéar:-t.' - Urban area . Rural area Total

(1n mllllons)

- 1965 - N : .. .196 B T O T 16-‘.2 ‘ L 18 0

970 - . . .56 . 162 .  21.8
1975 B0 162 2442

' The addltlon of sanitary costs would mean that a 11m1t would he
reached which would make it difficult to balance expendlture out of

the flnanclal regources available.

Prospects of u51ng Waste products as bulldlng materlals in the gub~region

BeZe To reallze these prospects, 1t is necessary flrst of all to define
the present p031t10n asg regards wooden panels and permanent materlals

such as brlcks and cement blocks.

A, Wcoden panels

“The present report deals with only three more ‘or less 1nterchangeable
‘materials, i.e. plywood; particle board and ccmpressed or non-
compressed fibreboard., '

(1) Plywood. There are six plants operating in the following countriess
One in the Ivory_chst,‘with an output of 7,300 m} per annum,
used in the production of pre~fabricated houses for the

local markets

Four in Ghana, producing 7,800 m3,per:annum, mainly for

export; _
3

One in Nigeria,'producing 26,000 m~ per annum, for export.
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. All plywood. requirements aré imported into the fglloﬁiﬁg
nine countries: Mauritania, Senegal,lGambia, Guinea, Togo,-

Dahomey, Mali, the Upper Volta and the Niger.

(2)_ Particle board. Consumptlon, which is negllglble, is eonflned
. 1o fhe'Ivory Coagt. . Imported partlcle board costs between
: US$100 and 115 per. ton. In comparlson with. the quantlty of -
'.sawnwood used, the present consumpﬁlon of particle bhoard

- seems low (1t-1srused in the construction of hquses).

Senogal has shown some interest in imports of particle board,
‘and its geographlcal position and indusirial level make 1t

;a likely market for that materlal in Wes®t Afrlca.

" Savannah-covered. areas such as Northern ngerla,:Ghana,,etc.,
offer excellent prospects for the creation of this type of .
industry, based on research regarding the new material, because
The annual domestlc demand, ranglng from three to flve thousand
tons, cannot he oovered by the meagre forest resources avallu

~ able. o '

(3) 'Flbreboard. The outlook for the flhreboard 1ndustry is.
encouraging in Nigeria, Ghana and Slerra Leone, where the
present needs of housing and furniture producﬁlon would be

.. ‘covered by mass -production.  The shortage qf_coniferaegin.
- thoge countries, however, is a serious¢drawback,land the

door will remain wide open to large~scale imports. -

‘ff.Bd‘ ;The-hrickhmanufacturing;industry

' Geologlcal 1nvest1gat10ns to estimate the quantlty of goil oontaanlng
a guitable’ proportion of clay and ‘sand have not yet ‘been carried
out on an appropriate scale. '
" Bfforts have been made to meet the demands of building enterprises

in some West African countries,; o.get
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Ghana, whers sizable beds of clay, located near Aocra, are
being fully exploited;

The Ivory Coast, where dep051ts have been estlmated at 1,700,000 m3

cost of exploitation Fr. CFA € per m3

Mali, where prospecition seems fairly promising;
Senegal, where clays of very fine quallty hawe been discovered
in the region of the Senegal and’ Casamance Riverss

The Upper’Volta, which has very‘great posgibilities.

Brick-worke, some of them at cottage-industry level and others on

an industrial scale, are operéting in Ghana and Senegal,

Whether bricks have a fubture as & building material is a difficult
question to answer for the subureglon as & Whole, gince the present

output Would have t0 be 1noreased

The eccnomic importance of a study on the production of building materials

8.3. There are two ways of setting up lesal industries and thus reducing
African imports of proeeséed3wcbd= the deveiopment of forest resources,
however costly that may'bé, and the systematic recovery of waste matter
which has the specific prbgerfies required,

Types of waste that can be used

84 (1) Rice husks. Re51stance tests have conclusively demonstrated

the teohnlcal poaslblllty of- using rice husks rather than
sand in the production of cement blocks as light building
material, '

Ta 1962~1963, 1.4 million tons of rice were produced, i.e.
approximately 0.3 million tonsg of rice husks. Rice production
is not very large,‘and the use of its by-product might act as

an incentive to further production.

Millef, which has the same physical characteristics as rice,

can also be used for the manufacture of boards and cement blocks,
The sole difficulty lies in the fact that cement and regin ave

both imported, - |
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(2)

(3)

-ferﬁileau bsrazge'of ite stuut 011 co; e;tq

34
o

-

The dispomal of ground-zut shells is even more
probléméficml than the dispogal of rice hugks,; in view cf

the difficulties encoun+ered in us1ng 1t am a fupk or a

f ha
L

7

el

guscasgaful uge of groumdmnut *“elTs in the maﬂuxac%uxe of
rarticle board hag boen demonstre tedl by labordtdry Losts
Bnd commeroial rroduction. In the nct too dighont future,
Tesearch ney find a way t0.give this material the vronerties
that would naks it able to sustain conpetition and bocome a

populur copmercial product.

The 'Do--e'a-"la1 Iﬂcductlon of & plaﬂt woudd be ab Isngd
240,000 tons.

be of %,4w1nch board with & n:s s GP C.64 g amme/cm

- 1% ghouwld te popeible at present ﬁo DrOdh,u5 in She Wenst

i

,ﬁf“wcau suk-region, approximately 200,000 fonz of hoard nanu-—
+

tured fﬂnm P¢OU.&Mﬂu$ shelle, in 40 plax

@ut;vt of 5,000 tons, i.e. approximately 15 toneg poT

N ) 1/
Lt has beern cobtimated™ +h

tous of be

t in Africa a deily oculvut of 12

&

A
(8!
i
e
£
o
b
ol
3¢
o)

e type mentioned above would rogudre. .
ral dnvastments in the region of $240 000, wwub a prodiic.

tioen comt of approximate’ ¥ 9 cents per sg. fi., not taling

into azocunt certain factors more likely to fluctuaie sueh

coat and capiital depreciation.

-

thyeical g structure of the huske makes it-pna51ble O Mmante

faoturs pariicle board offéring grect advantages from dho

septhatic vie wrobu

The mzauvfacture of partlcle board is uontlnpent on *%e local

nroduﬂtwon of resin

T — 42 S

L/ Experinentel éats from Tropical Products lnatitute; lomdon,

»
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- Thé- prospects for the local market are very encouraglng.

'(4)'”Gomb1na%10n of vegetable waste. Thls would make it possible
- to obtaln boards wmth a r951stan09 con51derab1y higher than

that obtalned by the use OF one selected type of husk.,

:(5)'ASawdust.: Sawdust is an outstandlng competltor 1n the hentis-
o facture of llght concrete. The advantage of concrete manu- _
factured from sawdust lies not only in the den31ty obtained,
bt also in its insulating propertiss ‘and: the possibility
of pre—fabricating panels of larger dimensions than those

of ordlnary relnforced concrete.

(6) Bauxlte. Baux1te ig the ore from which alumlna (Al ) im
obtained Ow1ng to the stablllty of alumina and the temperature
necessary for 1ts productlon, it can be used in the manufacture

of flbrembrlcks.‘

Public health aspects

B8+45. The manufacture of bulldlng materials from varlous Waste products

raises the following problems for the publlc health author1t1e8° (a)

“stater pollution dortrols {b) the development of the cultivation of

awamp Tice, requlrlng_the‘ellmlnatlon of bregﬁlng grounds of mosqultoes
which are vectors of malaria amdwofher'diéeaSés, (c) sufficient skilled
staff for supervision work, and (d) the necessary number. of sanitary
‘_englneers and (d) the necessary number of sanltary englneers and chemists

to devise practlcal and economlc technlques.

9. - Summary of the maih points

9 l J01nt resolutlons adopted at confereénces

(a) There is a close relatlonshlp_betweeﬁ:housing,.hygiene and
health, Efforts should -be made to co-ordinate sanitary
- education and devise economio.methodsrfor'basic projects,
_drinking ﬁater.supplies and the treatment of liquid and

" golid waste.
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9.2.

(b) In omder to avert the enormous - diffioulties which urbaniza-
~ tion brings 1n its Wake, 1t is necessary. to organlze sanltary
‘serv1ces and to place heav1er respon31b111tles ‘on the publlc

health authorltles in lndustrlal ag Well as resmdentlal areas.

(c) Local 1nvest1gatlons are a useful means of securlng economic

and correot golutions regardlng the treatment of drlnklng

water in rural a:eeaa.;s.u

The -cost of rural“sanltatlon in the sub-region .

' On the basis of 'a ten-year programmes -

(a) Supply of drinking water 4o rural communitess 23.2 million

”&ollars'per aNNUM,

' (b) Sanltary latrlnes. 7.7 mllllon dollars per annum.

Total cost of rural sanltatlon' 30. 9 m11110n dollars per annum,
i.e. 0.34 dollar per inhabitant for the sub-region! s rural popu~
lation of 90 million. : SR

Collaboratlon by‘WHD

‘ (a) A531stance in statlstlos, tralnlng of sanltary staff, organiza~

tion of water and sewage services, setting up of health services

'in Hinistries of Public Health.

(b)) Execution of pilot projects.

| (6) COmoperatlon w1th FAO in safeguardlng publlc health 1nterests

9.4

with Special Fund money.

Sanitation problems_

(a) Drinking water. In view of the &isﬁribﬁtibn ofhréiﬁfa11,'the
o water Tesources of the sub-reégion ‘should be carefully ‘studied.
‘The teclniaques involved are expécted:tdﬂbe-véry'doétly, and
thé eodmomy of most of the projects should bé based on the

-combined objectives of drinking water, irrigation and industry.



(v)

-(c)'

- Owing to the shortage of funds, tl:xe cénstrustion of sanitary

"(ﬂ)"
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It.is important that reserves should not be diminished in

the: interest of production. Thought should algso he given

-to -the locél‘manufaoture of piping éﬁd-plastie.accessories.

Draingge.i Tt ig essential that a preliminary study be made

. of the safety of areas lying in the Sudanian and Guinean zones,

. in order to protect the valleys againsi unforeseen mountain

erosion, .

Solid and liquid waste disposal i'

drainage in towns should be giVén-pribrity;7*Stabilization

ponds offer wvast possibilities of -economy in sanitation

..projects. They are as effectlve as the conventional methods,

‘and the proper use of such ponds affords proteotion against

public health problems.

Industrial hygiene, This ensures the stability and maximum

output of the labOur force.

_Publio health 1s threatened by a great number of 1ndustrial

hazards,

Responsibility rests With‘doctbrs‘and ganitary engineers,

who must- be familiar with the industrial process used.

It is advisable to avoid adopting: any solutions imported from

.developed countries and %0 deal w1th the problems in the light

of their essentially tropical and social characteristlcs.

Control of pollution caused bv 1ndustr1al Waste

The s:.zs of 1ndustr.y and the mentality o:E‘ bus:Lnessmen are

‘obstacles 1o this”contrbl.

A number of industries arve already operating, some are planned

for 1966-1975, and many others will develop in the futuve.

The mess of industrial waste Willsteadilyincrease the danger

of water pollutiono
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~Any Government that ignores thiz problem will aggume morsl

and material responsibility especially as pollution may

spread to adjeining cowmtries through the infiltration of

- undergrouni water as well as rivers and streams, .

In order to secure the co-operation of indusiry, the treatment

cof indugtrial liquid waste might be approached not merely

from the standpoint of public health, but also with a view

to recovering any bywpﬂoductp and thus reduclng both invest-

. ments and market PIlCBSu
(2)

.. The problem consists ins

Ths use Qf all ﬁlnds of waste.produots

“The - populatlon exp1031oz, W1+h consequent overpopulatlon

and’ Pressing urbanlzatlon dlfflou7t198=

The hou31mg shortage, which 13 bncomlng 1nor9331ngly acute

“and which cannot be financed out cf government funds.

Forest resources are raplaly dlmlnlshlng and re—development

'*oosts are very hl@ﬂe A g udy of Staﬁlgtlual data shows that

as from 1975 it may no longer be pessible to éb%er'export

needs without drawing on local reserves. The use of all

“.okinds: of indusirial weste will become a necessity.
- The laboratories have already decided in favour of:

E Rﬁ.’dé ’huské foi'l't‘-ie it} nui""‘.f““l;'tire of' light cﬁemént' blockss

Ground—nut Shallu fo¢ the penuf aotarn of partlcle boardo
Coffee husks for the manufaouure of oheap aesthetlc board°
A comblnatlon of voﬂeumble Waqte°;

_Sawdust for the manufacture of 71ght concrete boards and
.dynamlte, and as an add1t1ve in the manufacture of linoleum,

glues and plastlc mate*‘lalsu

bBauxlta fov the maaufacture of flbrh-brlck
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These 1ndustr¢es invelve some sanitation problems Wthh
“should be dealt with in the recommendatlons relatlng to the

prOJectso

10s Programme trends and’ recommendatlons

10 1, - The programmes are entlrely contlngent on the adoption of a
policy, and the deflnitlon of that policy must be in keeplng with the
‘env1ronment and the Tesources avallable, 1.e. funds, manpower, transport,

'raw materlaTS, etcg

10 2 In the matter'of industrial hygiene, it ie essential that workers
should have' security and & certaln degree of comfort and that minimum
;standards should be adopted on a 501ent1flc ba51s in the matter of

ventllatlon, llght, aooustlcs and the conduct1v1ty of new materials.

Researoh should be conducted on the spot rather than in overseas

1aboratorles, if the results are %o correspond to the obaeotlveso

.10 3.‘ As regards sanltatlong Governments would do Well to seek the
a551stance of the WHD Regional Office at Brazzav1lle in treining
sanltary staff, executz ng pllot pTOJSGtSy evolv1ng methods of assesging
'sanltary conditions in hou31ng and 1ndustry, and devising systems for
the flnanclng of progrémmes relatlng to the supply of drinking water
and to liquid waste dispossl. '

10.4, If serious obstacles are to be avoided in setting vwp industries
which consume lazgs quantltles of Water9 the follow1ng p01nts should

be borne in minds

(a) the 90s31b1e or de51red quantlty of drinking waber per

1nhab1tant 1n urban and rural areaS°

*

() the chemlc@l, Phy31oal and bacterlologlcal standards which
~ should be adopteds

(c) the determination of water points (surface and ground water),

with capacity &t lqwést-level and_altitude above sea level,
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10 5. If mlnlstrles of public health are to be worthy of that name,

‘they should S0 chart their activities as to become the ﬁrue promoters

of health in 1ndustrlallzat10n programmes.

The recommendations made in thls report will thereforerﬁearrupon

three essential pointé to be dealt with by this Conferences

(1)

(@)

The adoptlon and definition of a pollcy that w1ll facllltate

_ ‘aotion by publlo health authorities in the varlous phases

of 1ndustr1al development, The regulis will undoubtedly

'hlnge on what action is taken rather than on. any leglslatlon.

The nece531ty of deallng under workable and economlc condl—
tlons with problems of 1ndustr1al hygiene guch as the
securlty and comfort of workers, absenteeism caused by

phy51ca1 1mped1ment, and the maximum output of workshops.

The de51rab111ty that Governments should give early attentlon

to the matter of discussing the campalgn agalnst pollutlon

cauged by industrial’ Waste dlscharge.

Such action mlght appear premature, but if ite various phases
are con51dered, it will be realized that it is closely linked

w1th the economic development of the countrles concerned.

Thusg 1n the prellmlnary phase, an inventory ol the exastlng
types of 1ndustr1a1 waste will make it p0531ble to. determine
the size and tremd of the problems In the secqu phase,

investigations carried out by chemigts and engineers will

© - make it p0531ble 16 agcertain the practlcablllty ofy

(a) prOV1d1ng adequate and sconomic treatment and cancelling
‘ unforeseen expenditure arising from dlfflcultles in the

treatment of domegtic refuses

. {b) recovering useful organic and inorganic by-products by

" means of intermediate imstallations in plahts, mills

and factoriess
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uging industrial waste discharge for irrigation purposes
after the final treatment required. In the event of

any definite indication of pollution, the third phase

of +the acfion taken by the public authorities will be

to draw up and promulgate laws that will enable ministries
of public health to fulfill their task in the promotion
of public health.
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APPARTUS ‘USED FOR MAKING HYPOCHLORITE
SOLUTION

Asbestos—cement lid

Silver tube -
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MINIMUM DIMENSIONS OF PLATFORM

, orifices

Mu:li‘::‘n . -ccg::Hy a 7 ) b ‘ h
Li_?res/S_e'cond Litres | meires | metres | metres .
5 1 50 0.70 |. 0.55 0.60
10 250 | o.80| 0.70 | o0.60
20 ‘500 | I1.15| 0.80| 0.50
30 750 | (.20| 1.05| o0.40
40 Jlooo] 1.35] 115| o0.49

oo

ment, wouid be qun‘e suutable for any other larger gravity system

NB: These ‘dota have been reproduced with the permlssmn of fhe Directorate of
Housing Programme in Venezuela.

It should be remarked that this apparatus, with dimensions establlshed by experl-
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- With the permission of the. Programme Director
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