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ORGANIGER'S NOTE

At a time when we are becoming consciocus cf the dangers resulting
from environmental pollution and the need for the protection of
man's environment, the visit to Sri Lanka of Dr. Hansjorg
geltzschner, 0fficial of the Bavarian State Authority on

gEnvironmental Protection, Federal Republic of Germany ,uas opportune.

The National Science Council took this opportunity to organize
a Seminar on "Man and His Environment" with the intention of
initiating a stimﬁlating.discussion among the participants., 1 would
like to mention here that it was heartening to realise that the
participants had taken time off from their busy schedules to be.
present at the Seminar and 1 express my thanks to all of them
and specially to Professor B.A. Abeywickrema who chaired the

Seminar.

1 elso wish to express my sincere thanks to the Directer Dre Ge.
Greiner, and to Mr. T. Figgé of the German Cultural Institute for
all the assistance given in connsction with the Seminar and to
Dr. V. Pasupathy of the CISIR for informing us in advance regarding
Dr. Oeltzschner's visit to Sri Lanka. Thanks are also due to
the staff of the Sri Lénka Foundation Institute and to the members
of the staff of the National Science Council. Special thanks to
Miss Seetha Fernando of the National Science Council for all

secretarial and other assistance,

Mrs. Swarna Prelis

Organisgr
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INAUCURAL REMARKS

Cr. Osmund Jayzcratne
Chaieman; :Nationbl~BelcRoe: Bountidnof1SeE Lankn -

It is with creat pleasure thet I welcome our gqucst spocaker Dr. H~ns jorg
. ) Qeltzschner from the Federzl Republie of Germany to spcak to us on
verious aspects of "ian and His Environment®, This Scminar hes bacn
organif.ad by the Nationzl Sciencoc Council with thc¥collaboration of tho
German Cultural Institute.nn I hadt thcohk theoiGethabcCultureal Institute

on behalf of the scientific community of Srd L~anka.

This Seminar is on cnvironmentnl pellution. Today we hope to discuss
vericus aspeccts of snvironmental managomont ranging from pollution
problems to land deveclopment and land uso, Scicntists becamc conscious
of cnvironmcentnal probloms about twe decsdes agoe  Thoy rcalised thet

thc effect of man's activities on carth, if unchecked would lead to

o)

disastor,

FPasides the scientific aspects of cnvironmcntcl pollution to which
ettontion is being givcn, therc ars social and political asnccts, such
es the nucleer zrms racc and nuclear tzsting. We can soc the tregic
results of now forms of warfare such as chemical and biological methods.

Victnam is & trocic symbol of mants pollution of his oun planct.

) Fectorios and othcr industrial units, too, run counter to mean's
natursl cnvironment. Thoir activitics result in pollution of water,
sall and air. fost of theso, if unchecked become disastrous to man

‘b and othor living beings. Urbzn pollution too necds immediate attention

todoy.

Thus outr topic todey 1is onc of paramount importance to cveryone. I
- am very hanpy thet Cr. gelzschner is herc today to discuss with us thec

consequences and control of envircnmentsl problems.

P

1 must once again thank the Goethe Institute, Munich end tho Germen

)

-<tural Institute for sponsoring this Seminzr,
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Chairman 2 Prof. B.R. Aboywickrema

ran's welfare is inextricably linked with thet of his wholc environment.
Human personzlity and beh-viour is lzrgely determined by the cnviromment.,
All livine organisms cvolvc togethér and form a complex system with the
non-living environment. tan first came on the scenc onc million ycars
ago, after othcr orcanisms had made the environment suiteble for him.
The environment then formed ¢ steady state system, There was an inter-
relationship betwecn the activities of various orgenisms. Plants build
energy-rich orgenic metter which provides food for all living orgenisms.
The waste products of living orgenisms are convertcd by micro-organisms.
The ond products of onc sct of oraanisms erc theo metebolic requirements
of another. Minarel matter is thus continuously re-cycled. Thed
continuity of !ife is made possible because of this re-cycling. (ife
and danth are continuing processcs. Thus there is en equilibrium

betwcen the building up and breaking down processes.

Early man could make only relatively small changcs. Palestinc which
was called the land of milk and honey, duc to ovcr exploitation thecn, is
now converted to morc or less desert area. Elsewherc, where the rain-
fall conditions werc morc favourable, marshos were conuerted into paddy
ficlds., Land use systcoms evolved to prcvent dcteriorction.  Thsse

systems arc in cquilibrium with the environment.

During the last €06 hundred years, science ond tcehnology havc raised
the stendards of living. The advance in science and technoloqy haye
rosulted in an increesc in matefial comforts, This is not an unmixcd
blessing, Enormous industrial development is causing dopletion of
matorial resources and pollution of eir and water. Urbanisation has
led to associated social problems. Death control without birth control

has resulted in a2 population explosion. The population problem is
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esaupling glohat promartiene and is sesulting in land usce and housing

problems. Land use problems have led to deforcetation,

The answer to thesc problems is a basiec chenge-in attitude. Man and
his cnvironment form a elescd global systcms  Man has to lecarn to live
in partnership with naturc. He has to cvolve a system which leads to

2 balance betuween himself and his environment en a eontinuing basis,

1 shall now rcoauest Dre Qeltzschner to speak on thc probloms of our

environment.,

s 00
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SESSION I

. . I ’
Mants’ Impact on tho Ecosystem.

Dro Hansjorg'091tzséhner

I must thank the Goethe Institute, Munich, the National Science Council
of 5ri Lanka =nd tho local German Cultﬁral Inetitute for arranging this
Seminar. I have to thank-you particularly for your interest.

Environmental polilution should be a topic of public interest.
!

Travelling in India~1 saw a lot of pollution, I have secn anly a

. pﬂlt of vyour boautlful country, but Sri Lanka seecms almost unpolluted

to me., 1 have not come to shou?your mistakes but to discuss and

exchange ideas, ,

The history of mankind has becn a strugole to survivevand to enjoy o
more cquortable life. +This strugole resultad in changes in his
envifonment° The artificial envifonﬁent thus crected beogan to lose
qualitics essential for lifc. " The equilibrium which was a vital part
af Naturc is lost.  The anthropogenic environment may collapsc and

turn against man. Man needs protection from his own reckless action.

The statement ‘man's biggeét encmy is man' holds true. Man has ta
protect mater, air and soil against pollution. This requires closﬁ
co-pperation between Bngincers, physicists, biolooists, stc. Thay
have to study the consequehcos of existing pollution and to identify
and classify and act accordingly. Pollutants endanger man, flora and
fauna. :The better use o? 1andecape and énvironment is essential.
Ecological thinking is required. vThis information should reach the

. - e : . '
gencral public and this hes to be a pro-requisite for policy m=nking.

Real enV1ronantal protection beggn with the Industrial Revolution,
when civil enq1neers started problng sewage and water pollution .
problems. Their activities were confined to'the aresas of public

health and sanitation-

Global pollution of the environment began latc, Now man has

realised that all life on earth deperds on his activities., gy the

(4



production of industrial and radioactive waste, the increasc of carbon
dioxide, dust and thermzl energy, thc pollution of the enviromment is

incrcasing exponentially evcryday.

The progressive risc of the carbon dioxide level and dust content
of the air causes changes of tempergture end climate, At the altitude
of 10,000 fcet, staticnary dust clouds shroud almost the whole east
coast of the USA and near%y every huge "modern” city in the world, In
Mashingten DC, since 190C to 1964 therc has been an increase of smog
of 57%, at Savos/Swiss Alps of 805 and at Hawaii of 30%. Since the
beginning of industrialization in the USSR the dust level has incroased
19 times. Now there are about 2.5 to 5 million dust particles (600
to 800 per sg. mile) in the air. At the content of 50 million, tho

mean temporature will sink down to AOC. fAir pollution by acronlancs’

causcs 5 to 10% incroase of cloudbness.

The growing reduction of the heat radietion of thé earth by human
influence as offects of urbanization has destroyed woodland. 0il-
fiims on water are rcducing the heat storage of sea water and the
growth of phytoplankton. Therc are also dangcrs by radiocactive
rainfalls, Increasing fluride contents in the atmosphere are going

to destroy the shielding curtain of atmosphere against Uy-rays.

Huge concentrations of a black highly poiscnous sludge, full of
patnogenic agents on the sea floor 50 km. cast of New York City,
a consequence of pecrmanent uncontrolled discharge of municipal sewage
and other liquid wastes from ships and pipelines are moving slowly to
+*hg coast, Such sewage discharges may cause cholera and other
epiuc.ire. This is a particular peint for your environment.. At

lcast, bathin~ should be prohibited on certain beaches as in Italy.

in 1972, onc million cans of tuna fish were confiscated in tht USA
because of the mercury content in the tuna fish. This was thc first
major incident of mercury pbisoning. Irreversible brain damage and
death has becen caused by mercury poisoning. The presence of mercury
in fish, pigs 2nd birds has also been recognised in thc United Kingdom
and in Canada., 'Minamata' disecasc in Japan was a result of mercury ‘
poisconing duc to discharge of scwage from a plastic plant. 'Ttai-itait
disease results from cadmium poisoning. In Germany, when pollution

oxceeds certain limits, industries have had to close douwn.
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Some of the more striking examples of air pollution episodes were
4000 deaths in December 1952 in London, 1000 deaths in January 1956
also in London and 300 decaths in 1960 in New York. In Decembcr 1952,
the doaths were causcd by tompcraturg inversion which lasted 4 dayé and
was particulerly sé@ere in tondon, The me jority of the deaths were
among the eldorly pecople and cardiovascular patients, and werc due to
pnouhonia. The same thing happened in Puerto Rico. All thaso
examples of pollution have one factor in common. Man is losing control
of the environment. Instcad of being able to control the four clcments
fire, water, soil and =zir, mankind is losing control over them which is

leading to his ouwn downfall.

Mmankind is destroying himsclf by exceeding the limits of growth and
world dynamics, Forrcster's computer analysis has predictcd an
environmental catastrophe in tho ycars between 2020 and 2060, as a
threatening result of thc combined factors of over-population, « -~ -
uncontrolled technical devolopment and uncordinated pl-onning, growing
scarcity af nztural resources, rising of industrialization and tho

conseguently rising of world-wide environmmental pollution.

The Massachusetts Institutc of Technology has attempted to find
possible solutions ¢
1) Limitation of the rate of usc of natural resources by 75%
2) Reduction of pollution by 50%
Reduction of production of capital by 40%
Reduction of production o% food by 20%
Reduction of birth rate by 30%
3) optimal balance of world population s slightly bclou the
standard of 1970 - not to go aver 6 billiens.

The required Yeis is a completo ehangec of values.

.
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CISCUSSION
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gbeywiggzgma 2 Dr. pDeltzschner mentioned that industries have to
close down in the Federal Republic of Gefmany if
pollution oxcceds certain limits., What control does the governmont

have over industry 2

gflffffhfff. ¢ Therc is legislation to protcct against pollution.
The ocuner of a plant is requestod to have monitoring
systems to record the emission of pollutants, Certain official lovels
arc given and these liﬁits cannot be exceoeded. I1f the maximum lovel
is recached, production is closed down. If maximum level of hazardous
limits is reached in the atmosphere, cven motor traffic can be stopped.
Co-operation between scientists and legisletors is necessary for

maintaining this control.
Silva s Has this resulted in the closing douwn of thc smaller industries?

QPAPEEPDQEE s No. Smeller industries are given a great deal of help
from the government, Some industries could not maintain

instruments for environmental protection without state aid. The sewage

problem is not very acute as sewage treating plants werc given by the

government. Alr poliution by emissions were also immediately stopped.

Fernandg‘ *+ The problem of environmental pollution comes as a result

of industrialization. In Ratmalana, an asbestos ccment
factory and a battery factory have been started and the atmospherc is
polluted by asbestos and lead. The people in the neighbourhood
complained of the difficulty in breathing, What arc we going to do
about such a problem ? As a devcloping country, we need industry, but

we cannot industrialize at any costs.

peltzschner ¢ Asbestos is vory dangerous and therc have been many

——— e gmrar .

cases of death due to lead poisoning. gut ‘wo need
industry. There is an almost unpolluted landscape in Sri tanka nouw,
but there will be problems in the near future unless environmcntal
contreol is practised. Firstly, good co—opergtiqn betwcen scientists
and government is necessary to havqé?onitoring system. Sccondly, the
possibilities of pollution and its hazards must be demonstrated to the

politicians. Thirdly, lcgislation must be framed by thc government.
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Abeywickrema : Should not industrics be sited awéy from residential

arcas ?

Ocltzsehner ¢ For future planning, it is very 1mp0rtgnt to 51te

e W Ty -
N

industries away from resddential arcas. - It is vital

that thc views of scientists be hcard by the government. When planning

the industrial 31tcs;‘tho direction of wind and othor meteorological

condltlons should be borne in mind.

ngff‘ 1 As a water pollution biologist, I.Have observedxthat our
| fresh waters are highly polluted with scwage. Most of our
lakes, rivers, Eanks, etc, are polluted due’ to 1) excess fertilizer
and 2) sewage,
In most villages, the houses arc sitced noar 2 river o stream and
all the sewage is washed down into the river. Research on Boira lske

showed that thore are 2 million baeteria per mlllilitre, due to faecal

‘poliutionc" There arc insufficient scwage facilities in Sri Lanka.

Qur water is highly polluted by secwage and microbes, but not so mueh

by industry.

Qeltzschner 3§ The mest scvcrc problem is water pollution by scwage.

——ri b o 1

i

1 have seen children bathiﬁg in front of sowage disposal
arcass . This is very unhygienic and must be stopped. 1 would suggest
firstly, the use of simble technology such as thc empleyment of a
sewage treatment plant and sccondly, education conecrning personal
hygicne about thc hazards ﬁf bathing ;n-fronﬁ of secwagqge,

For the state of Ravaria, a big sewage treatment plant is quitc ideal,
but-13t-ui is not practicable for Sri Lanka. In'Bavaria, caeh sewago 3
treatment plant is sited centrally with respcct to several yillages,

1 would propose that in Colombo, the main outlet of scwage should
bc about 1000 metrecs away from thec eocast, Also the rural publie
should be informed about the use of publie toilcts and special pits

should be made for night soil. -

Ambalavenar : 1In the ovctall context of today's diseussions, wo are
handicapped by the lack of facility, eost and sdcquate
quidancec, Shouldn't there be same kind of governmental 3: state

authority for eontrolling and alse for informing the publie 2

o ! . 3
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Qeltzschner ¢ You already have the authority namely, Dr. finnagoda,
but there is one major problem. Eurobeans telling
you about their sophisticated tebhnology does not help because of the

lack of funds. Soclutions that are not very costly should be sought.

- An advisory service and a monitoring system to test and chock industries

is required.

Pgtnayake : As Prof. Costa said, we have pre~industrial pollution
R here now. In the future we will have to industrialize
further. Once our technology is improved, we will have the same
problems as the devgloped countries. Then we will need sophisticated
methods to cembat the pellution. . But this will tako time'and ve will

therefore be always lagging behind more developed countries.

Oeltzsghngr s 1 =agree partiy Qith you.A But legislation should be
~um-~~«*w~~«' made immediately, to the effect that industries should
ehforce these legislations in a shdrt specified time, If this is not
done early, ﬁhe damages may be so severe afterwards that they cannot
be rectified.  You need the industry, but ther®e should be some

minimum restrictions. = 1t is a difficult problem and it is political.

EED?ETE?%ET» 3 There is no co-ordination betﬁeen industries. It is
basically wrong not to take action until after the

damage is done. There should be a central authority to adVJ.qh the

'\.‘h .

government about possible pollution problems' and their control.

Pinnagoda ¢ You mentioned the London fog of 1952 in which the sulphur

e

dioxide concentration of 0.3% in the atmosphéré resulted

'in several deaths, The sulphur dioxide cancentration in the air in

the Pettah and Ratmalana areas is 0.03%. Would this have long-term

effects and should we consider this as an alarm signal ?

fQeltzschner ¢ 1%t is not fatal, but should be'regarded as a warhing
R signal and should not be allowed to rise above thi;
level. 1 am happy that you have begun monitoring. The building up
of a good monitoring syséem and the demonstration to the public of its
importance is essential. The demand for monitoring systems should
come from the 1ndthrles to the agencies that give help.

‘Noise will be a factor to solve here. Too much noise leads to
occupational hazards. The effectiveness of workers is reduced by

'
noise. A permanent level of over 90 decibles will lead to permanent
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loss of hearing. Traffic limite must be planned keeping noise in
minde If cars go at 70 m.p.h. the resulting noise level is about

70 decibles, uhich ié very disturbing, fherefore, 1 would suggest
within the city the speed limits should be about 25 m.p.h. The lead
emissions along the highways by traffic is also important. 75% of all
lead emitted by cars goes inteo the air and the rest o the soil resulting
in a heavy accumulation of lead in 40 to.60 mm of the top soil. This
affects farming and i;k%%cﬁmulated in the liver and kidney of cattle,
Cattle grazing near the autobahns and those grazing in Switzerland were
compared and the cqncentration of lead was higher in the meat of cattle
grazing near the mdtorways° Hedges‘should be grown on the sides of

the motorways to act as shields to protect vegstation.

ﬁpeywickrema ¢ There is very little co-ordination between the various
‘ bodies at’bresent, 1 would suggest the forming of a
Department of Environmental Protection. About 5 to 10% of the funds

sﬁould be kept apart for monitoringx

Aponso ¢ We have to formulate some concrete steps and these should

e rw——.

be put udto the policy makers. A scheme whereby certain
co-ordinating bodies are consulted before any plans are approved, should

be drawn up.,

Abeywickrema ¢ What are Dr, Pinnagodals views ?

i et st ep—— Ta—_e

Pinmnagoda 3 A memorandum was drawn and submitted to the Planning

e a—r . 2

Ministry by Dr. Go.CeN. Jayasuriya in 1973, At present,

environmental planning is done by the Planning Ministry,

Rbeyuigk;gmi 2 The Planning Ministry has too much werk at the moment.

P R e

- Gunasekera ¢ There is no legislation in Sri Lanka for environmental

e . o e ———re

protection., We have amended the Factories Act. Thers
is no draft act against general pollution. e must get the government

to implement the 1973 report.

Joachim ¢ We are waiting for aetion on the NSC report submitted

B

three years ago. N

Abeywickrema g We have to have a Department of Environmental Protection

S s

or- a §hiliar body to implement this report,



A

Costa ¢ The SLAAS conducted seusral seminars and suggested the

appeintment of a committee for envireonmental protection.

ﬁggyﬂipkfgmg 1 e should .,today,submit a memoraridum to thelcovernment
to act on this matter. The National Science Qouncil

and the SLAAS could do this jointly and fir. Samarasekera, General

President of the SLAARS will be able to help us by giving the necessary

information.

13
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Reg;onal Plannlng and Technology of Waste Dlsoosal
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Dr. Hans jorg Deltzschner
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Increased living standarde and greater-demands concerning hyéiene have

put the waste problem in® the foreground amongst snvironmental questlons.

It'is assumed”that householo and 1ndustr1al vaste will increase by

almost double the amount of maste per caplta per year within the next

| twenty years. . In the Federal REPUbllC of Germany, the quantity of

household waste at the moment liss between 150§Q1n rural districts) o

" and 250 kg per person per year. + Tp provide adequate refuse removal,

the cities and villages have to improve their already existing
co1lection and_ transoort systemso New central waste disposal sites

have to be faund,

L

ThIS‘quUerS an 1nter country or reglonal olannlng, a continuous’
exchange of 1nformat10n~ documentatlon and dlscu3810n,between the

local authorities and the planning institutions.

The first step.of such a planning is the so called target analysis

.or target tmncfép.tion° “As a'general principle the'planning should

Y

give priority to the. lnterests of water and nature protection. The
technlcal, reolonal and pOlltlcal aspects of traffie should -also be
taken into account. The so-called negative areas which are not

suitable for the establlehment of waste treatment Fac111tles have to

‘be registered. These are the nature reserves and natural parks, which

are eoologiCally important areas, the settlement or. deuelopment'areas,
drinking mater—protectlon areas, drlnklng water catchment areas and
areas cndangered by Floods. : The above mentloned are topographlcally,

geohydrologically and geotechnlcally unsu1table areas.

The present demographic data such?gs density of population, socio~-
economic structures etc. have. to be analysed prognostics have to be
elaborated and optimations have to be found. e.g. '

- the improvement of the waste collection system
',- impraovement of waote transport, such as sp—called primary

transport, BeQe 1n little contalners to intermediate

14
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storage stations, from there in large capacity containers,
if possible with compaction to a central waste dispaosal sits

(so-called secondary transport).

~ the establishment of so-called collection provinces with a
maximum diameter of no maore than S5 km in cities and 15 to
25 km in rural districts, depending on waste density in

order to minimize transport distance and costs.

~ new types of waste treatment besides sanitary landfill, such
as composting or incineration (the latter is not relevant
for tropical countries like 5ri tanka), or mechanical
re~cycling methods to regain waste papsr glass and scrap
iron. (In West Germany about 35 to 45% of waste paper is

regained.)

~ open dumpings should be rewobvexted - {sports fields, - 2ic:l
agricultural use, recreation areas). The usual planning
period in West Germany for such a planning will be 15 to

20 years,

The costs are totally borne by the citizen. For a tegulated service
(col1ect10n from house toc house once a week) they have to be paid about
f5 10 to)%S per hoHSehold per month. The costs for controlled tipping
are about 10 te/50 per ton. The costs for composting are about
fs 120 to/ﬂBO per tan, but they may regain about half of this amount
by selling the humus-like compost, which is a very good soil fertilizers
1t is true that at the homent in a developing country, there are quite
a lot of other very urgent prob;ems; But uwith a fast growing industrial-
ization and urbanization these countries too may face similar problems.
They should not commit the same mistakes which have been made in our
highly industrialized country, but should learn from our mistakes in

order to save a lot of money.
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DISCUSSION
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Samarasekera s In Sri Lanka, the urben rural balance is changing.

This is due to the development of the river valley
areas. In the urban areas, the economy has gone down, -~ This provides
a good opportunity té relate ph?sical planning principles to economic
develooment and to develop model villages. The model villages would

thus haQe safequards against pollution.

Qeltzschner s The idea of a model village is very fine. This has
"~ been done in India. In a model village, a five~foot

area has to be kept unused around wells to prevent water pcllution,

Even in Sri Lanka a collection system can operate in villages., !jaste

can be collected in better dust bins and removed by district vans,

Abeywickrema s In our traditional'qillége'all refuse ie recycled. Pit

latrines are used and all organic waste is recyclede

This system could be made more hyofenic by using the flush system.

.

Fernando 1 The introduction of bio-gas generators would solve most
~of the problems., We have been experimenting with‘bio-gas
generators and if the method is successful, it will be used on.a large

scale as in India and China.

Oeltzschner ¢ Large amounts of useful material is being thrown away
‘ resulting in more pollution. Yéu should have settle-

ment tanks in Colombo, for collecting sewage.,

Samarasekera : Do plastics deteriorate at all ¢

.

Deltzschner ¢ No. In Germany, the pollution caused by plastics is
4% by weight. 1n the West today, we have a 'throwaway'

society. Glass, for instance, should not be thrown away.

/

i o o e e i wran——

Samarasekera : What is the eantribution per eapita to pollution in

the various‘countries ?

Oeltzschner s 1 have no figures, but the more developed a eountry is,
the greater the poliution per eapita, The kind of
pallution varies in different countries, but chemical pollution is

greater in the West,

16
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Land Deuelopmen£ and Land Use
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Dr. Hans jorg Qeltzschner

The necesséry overall act of envirommental protection demands new
categories of thinking and new methods, It cannot.be mastered by
technology alones In various countries, different standards and
different methods have to be applied but all the standards should be

based on one ecommon unit.

In the rFederal Pepublic of Germany, legal norms have been enacted
based on scientific plahning to protect the environment., Environmental
conditions after the war have changed due to increasing industrialization
and urbanization, Migratory movements have occured. At present about
60% of the population are living in metropolitan areas, The rest live
in égricultural areas where industrial jobs are lacking and poor supply
conditions prevail. A weak infrastructure existed, mostly agricultural,
until measures were taken by the gavernment., The exodus of service
enterprises to urban areas could not be presvented resulting in unfavour-
able housing éonditions, increase in tréffic, air pollution, industrial

waste and lack of playgrounds and recreational areas.

Young people are not attracted by farming, but to making more money
in industrial area;° An adjustment of settlement structure in rural
areas is being made, including the keeping of preservation areas. This
has resulted in better quality residential zones, improvement of
pedestrian circulation, better shopping centres, proteetion against
noise from traffic and trahs, etc., separation of industrial zones and
the development of urban fringe aréas; The Land Development Programme
of ,February 1970 was an elaboration of the land develepment movement.
As a second step in April 1973, Bavaria was zoned {nto aoffiecially

defined planning areas with their oun planning institutions which

co-operate with their headquarters in Munich.
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These areas are knoun as Natufe Protection Areas, Four levels
@efined in September 1973) are re-organized in the regionéi policy.l
These are

1) Smallest ynit
2) Sub-centres
3) 1intermediate Centres

4) Highest Centres (normally big cities)

The government approved of this programme ?s a basis for further
work. This could be compared to a master plan which provided quidelines
for agglomeratioq;;;e;:JEInggkéagg pgggfggiggngrggggrgg ecgggéffﬁ are set forth,
priorities and forms the development axis. [.There are severely protected
arsas where no buildinos can be ereected and other protected areas where
builgings may be built under certain restrictions. Every éettlement
are:” is defined for residential purposes, playgrounds, sports facilities,
shopoing centres, industries, agricultural use, etc. Every village has
to make a plen which has to be given to the authority for approval. The

distance between houses is regulated., For this planning, industry,

agriculture and forestry have to be studied.

This Programme stipulates guide-lines to give equal living chances
for every citizen, na matter where he is liuiﬁg. one of the main aims
of the Programme is to give new impetus for areas which are below
average requirements. The further grouwth of population in the
agglomeration areas is to be reducggo The birth rate is going down

and will almost hbe equal to the death rate,

In the Land Development Programme, we have to keep in mind that the
migration to the eities is very high, although the birth rate has gone
doun. At the same time, in the interest of a well balanced programme,

all the centres must eover job requirements., The hicher centres satisfy

~requirements for special eategories of jobs. The tand Development

Programme oives a catalogque for facilities at all levels, The
concentration of traffic in special areas will improve local conditions
. v »

in rural areas.

4

/ N\
The Bavarian government produeed a plan that consolidated all these

protective measures, Future orientated environmental protection measures
are very costly. To be effeetive, environmental protection qpéﬂlg*have :

P e T e
solid political support. /40//// BN
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DISCUSSION

AR A e

Samarasekera 1 we.spoke of mant's impact on environment, land development
T and use.- My interest is in physical planning,
particularly with regard to Sri tanka. We are now in a state of under
development. ' The earlier we take to physical pianning, the better it
would be. 'e have gone into fragmentation of land without planning,
resulting in Qirtual slums. What happened in Mutwal and Kotahena is now

occuring in Cinnamon Bardens. The same thing could happen to the whoie

~country if unplanned fragmention continues.

Ribbon development occured in Colombo in the past, but we must now
concentrate on new areas, Preventive measures will cost very little.

e should make a deeper study for a comprehensive report for a broad-

based environmental authority and think of implementing it in a rational

way.,

1@
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SESSION IV

Environmental Education

Dr. Hansjorg Qeltzschner
\

1 have had the opportunity of presenting to you a review on problems

of environmental protection. I should like to conclude my report with
some remarks on the need for environhental educgtion. Since the
beginning of the last century, when Alexander von Humboldt invented the
term }Nature Monument', in Germany it has been pleadad for the protection
of vanishing natural features of the countryside. In 1838 and 1858 in
Bohemia, two virgin forests and in France in 1853 the forest of Fontaine-

bleau have been put under: strict protection.

Nowadays governmental~organizations, a lot of scidntists, civil
engineers and thousands of citizens are helping to fight for a better,
a healthy and pleasant human environment, in which the life=-supporting

nature plays a role of vital importance.

But this fight can never be successful, unless pfoper, active and
constructive environmental attitudes bécome an integral ingredient in
both thinking and pragmatical acting ameng the majority of the human
population. A

' To achieve this represngs the basic objsctive of enviromental

education. This education rcannot be only a matter of science. It is -
according to a widely accepted definition of the International Union of

Conservation of Nature - "The process of recognising values and clarifying

boncepts in order to develop skills, and attitudes necessary to understand

and appreciate the inter-relatedress among men, Baslyubtldiurenant:their

biophysical surroundings.

To use the words of Dr. Cerousky from the IUCN headquarters in
Switzerland ¢ "Environmental education, coincidentally with the modern
conservation of nature, natural rescurces, landscape planning and
management, including not only.scientific, but also broader cultural,
economical, hygienical, aesthetical and ethical aspects, is an essential
part of general civic, moral and liberal education. In order to be

effective, it has to be carried out, as a united education system,

20
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including ebildren, youth, as well as adults; formal education at all

levels (pre—school,'priméry and seegndary sohpols, high schools, colleges
and universities), out—of—school-educétioﬁ, etc. and it has to be well

integrated in the general edueational systemé".

There are some items, which deserve the highest pricrity. Teachers
and other educators should be given primarily further education in the
role of ecology. There shotld be a special university training (as it
is already done in the Federal Republic of Germany) of technologists,

sociologists, economists and technieians,

Comprehensive environmental education programmes shdﬂld'be based on
scientific knowledge and they should also be pursued in and between any
diseiplires. ' '

There are three main lines of environmental education

1) the teaching from the enviroment

2) the teaching about the environment

3) the teachiﬁg for the environment
The first may be seen as 4 proéeés of basic aequeintanee, the second
should be a more detaileqjitopic and area orientated study of the
environment, itS'componegts, inter-relations and functions, comparable
té that sﬁort survey I have given to you. The third one is a challengs.

What to do constructively for the environment.

At the Ruschlikon First Furopean Working Conferenee on Environmental
Conservation in December 1971, the following activities were suggested 3
" @ appropriate sducatfon and instruction in sehool eourses at all
levelss ' \'.
% pdueation and traiming in environmental matters in institutes
of bigher edueation of.all kindsg
# oup-of-sehool involvement of young people and adults in

practical environmental eonservation aetivities;

¥ in~service education and training of teachers and others soncerned

with general and out-of-school education, such as youth
leaderss

the training of professional people cohcerned with environmental

i

affairs, sueh as statesmen and administrators, as wsell as

~ ‘ planners, arehiteets, engineers and technologists;

# the education of the public at large by the use of mass
'information media and other methods."

'
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There seems to be one big problem which is mentioned by Dr. Doraiswami g
"The textbooks followed are written by foreign authorsi they are not

related to the local environment®,

Without any doubt, at the moment the universities first of all will
have the challenge to educate teachers, engineers and scientists, who then
will be able to give all the new won aspects of environmental knowledge

to a broader public and to use it for the benefit of our envirenment.

1In the‘past, envigonmental protection problems, have been solved by
phemical engineers, chemical technologists and civil engineers. But,
problems of the future demand a specially trained engineer. This is
first of all due to the fact that quantity problems turn into dangerous
guality problems. There has to be established a new profession with a

coherent body of environmental knowledge.

Environmental Engineering implies utilisation, protection and control
of the environment on one hand, and planning and creation of environments
on the other hand." Until now, the natural engironment played only an
exogenous role, supervised and controlled more by scientists and
conservationists. 1In‘the future, the environmental engineer has to
integrate the constructed and the socisl environments (until now a resort
of civil engineering, architecture, urban or regional planning)'into his

worke

: %

Besides a fundamental knowledge Jh the basic dynamics of the natural
environment, the environmental engincer has to understand the interactions
betweeh the natural and social enuifonments. Thera is need to define the
ingredients of well-being as it is percelved by mén, and to understand
human reactions to environmental stress. There is need to understand
the role of social values, legal doctrines, economic pressures and
management methods in the cause and control of pollution. Considering
the interactions betwsen the natural and the constructed environment, the
environmental engineer has to learn to.introduce wasfes into the environment
in a way which will minimize local pollution and how to extract minerals
from the earth and to modify natural land use in Qays which cause accept-

able environmental stress.

The need for a special educational programme is obvious. 0On the basis
of the breadth and complexity of this profession there should be mademthe
following premises 3

- there is need not only for technical specialists, but alsa
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" forenose with é'sduhdsteénn;cal beekground who are

equipped byﬂtemog:amsnt, interest and edyeation to work
- effectively at tHe.interface betueen technical and policy .

decisions} ' '

;' all environmental engineers should be Qell grounded in tho

_ relevant earth seiences; '

- tthe normal educational pattern has to include at least the

Master's degree (for in-depth speeialization in an

enuironmentai sub-Field). Graduatg:adgcation should

provide further specialization leading to the doctorate,

or brdadening into other. teehnical areas or into the

relevant sceial and managemoat,sciences leading to the

professional degree “Environmental Engineer®. There is

-quite a large specfrum of tasks for this career, -

It is obvious, that there is an urgent need for' speclalistd
professional eduesational' on the problems of echieving. e balggeé between
utilization and protegtioh of the natural environment. This education
shoqld not be a local ehallenge. As the world populations are pressing
against the 1limits of support by their local environments, natural
hazards gain glgbal diséster pbtenfial. To protect ourselves from syeh
impacts and to re—establish.the natural equilibfium, we need all cver the
world besides the improvement of a general understanding of the_

environmental systems, the special environmental education of people,

partieularly teachers and engineers, who then will be, capable of solving

our pollution problems and who can give a'proFoUnd environmental knowledge

to future generations,

Ry ——

DISCUSSION

Abeywiékrema : 1In Sri Lanka, environmental edueation will be given a

.prominent‘place‘at school levels A plan to introduce
environmental education at the tenth grade has been approved by the
government, R one-year common course in biology with an eeclogieal
approach will be introduced for the physical seience and biological _
science students, fhe textbooks we have may not be very satisfaetory to
start with, More books will have to be written in the near future. There

is still a big gap in the edugation of the general publie.,



a)

Retnayake s The SLAAS has approved a committee.to deal with

A ————————————

environmental education,

geltzschner Have'textbooks~hsen-mrittsn on emvirgnment by loeel
people ?

Abeywlckrema ¢ Books are being written but more data has to be

ccllected.and more research dons, '

peltzschner 8 Studdnts could be allowed to do research on various

aspects and to write theses on them,

Samarasekera ¢ People understand these problems tao varying degrees.

We need to prepare a comprehensive statement of areas

in which action is most urgent and we should also build up public

awareness, We should have a concerted programme thraigh the newspapers

and the radio to egicate the adult public. I would suggest the
building up of public cpinion to have political impact,

Oeltzschner s This happened in Germany. At the instigation of the

citizens, a nuclear plant was not started. .

. r
Samaraskera s MWe must create an atmosphére whqz'environment becomes

fashionable.

Ratnayake ¢ Another ingredient necessary for action is to instil feaf

into the genefal public of the hazards of environmental

~pollution such as vadiocaetive westes, new lethal chemicals, etc.

Abeywickrema s We do not have a courss on environsental edueation in the

University as yst. May be in a year or so, we will be

able to start one.
N\

Oeltzschner, ¢ We must nor produce environmental sngineere without

having sufficient work for themn.
~ Growing tourism may bring more mosey to Sri Lanka
specially:to the private sector (e.g. from hotels) a#d this private
capital may induce more pollution by discherging sewage and other
wastes from the hdtels directly.into the seas UWe have seen very bad

effects on the Meditteranean sea by the growing tourist industry.

pinnagoda ¢ MPoliticians ars not ignorant or unaware of the problems.
It is a question of priorities, scientists should make

the general public aware of these problems.

24
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L]

Proposals for the Local Scene~ Discussion °

—

Abeywickrema 3 1 callrupon Dr. Samarasekera to lead a distussion on

»

; _ the recommendations we can make to the government

: )
concerning environmental control.

" . Samarasekera ¢ Scientists shouid provide the leadership, 1 would
suggest that initiative be taken by the NSC and the

SLAAS, (now in its 32nd year and representing scientists and technolo-
gists of all disciplines) to make a united effort. ' We should submit to
the government a memorandum with wide coverage which could and should
}represeht all the disciplines conneéted with this issue. As subjects
for discussion I would suqgest the foilowing 3

1) conservation

2) prevention of pollution

3) correction of environmental decay or pollution. The '

7.

method of doing this could be by planning and .

-«

education.

De Costa s The vast strides in Germany are due to tax relief, The

S—————————t—

government should bé asked to give relief to aid such

work. How much should we ask from the government ?
Oeltzschner 3§ All these projects need finance, The amount varies

| O —————————————
1

depending on the work involved.

.. Abeywickrema g (Read out the Follomin§ proposals for future actiom from

the Report of Environmental Management of Sri Lanka, 1973.)
" A representative Central Authority for gnvironmental Management be
» established in Sri ianka under the Ministry of Planning and Economic
‘ Affairs.
The main functions of this Central Authority should be broadly as
follous ¢ -

a) Co-ordination of activities with respect to the environment,

b) Evaluation of new development /projects in terms of environmental

<t

hazards and conservation of natural resources
: \

c) Responsibility for formulation and implementation of legislation

. through appropriate agsncies.

25
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¥) Responsibility for monitoring’ environmentel pollution and
determining standards for pollutants in collasboration
with the various departments and institutions oconcerned.

e) Initiation, sponsorship and support of studies pertaining

o to the environment, _

£) Dissemination of information pertaining to the environment.

g) Collaboration with international organizations interested

in the envirenment,

Semarasekera 3 We could use this ceport as a base and update it,.

Fernande ¢ If the recomiendations are made, ths government‘can set up

an authority to put them into action,

pinnagoda s (Read out from the UNDP an Country Programme submitted in
| 1975 for implementation in 1@77—1981). |
a) Development of a National Occupational Hazard Evaluation
Programme for promoting the health of gainfully employed,
b) Develoﬁment of a National Industrial Effluent and Air

®

Poilution Quantification and Cbntinuous Monitoring Programme

for esfablishment of 'national standards in efflyent
discharges, stream sanitation and air quality.
c)osvelopment of a Documentation and Information Retrieval

" Service and mrz. oormuninztion media An occupational and

environmental health.,

d) Development of a £erural Registry in Occupational Health
Surveillance "::z3ramme. A

e) Organising Education and ‘Traininc "rogrammes at undergraduate
and post-gracuate levels in occupational Health and
Environmental Pol;ntibno

£) Develop national and international collaborative research
prOQraMmes in. gccupational and Environmental Health in

\ specific problem~ riented areas,

g) Development of national standards in Occupational Health and

)

Hygiene to assist Labour Administration

This programme requires funds.

L}

i
Abeywickrema ¢ Setting up standards such as maximum permissible limits

and the levels sf poilutior arc necessary. Have these

been definéd ?

26
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Boachim ¢ The Bureau of Standards have values for watsr., I am not

aware of others.

pinnagoda s We have standards from other countries like Japen.’

Qeltzschner ¢ 1 could provide you with air pollution limits for

aluminium fluoride, carbon monoxide, hydrogen sulphide,

chlorine, etc., and limits for drinking water, formulated for Germany.,

TABLE I.

Air pPolluti

on Limits

(max. emission fates) (mg/ms)

TA - Air

24 hrs.,

how TC0. 3 b aver.  ayor. aver./yr.
Fluoride of
Aluminium - 0.5 0.3 0.1
Ammonium . - 2,0 1.0 0.5
Pb - - 0,003 0.,0015
cd - - 0.00005 -
Fly dust 0.1 0.3 0.2 ' 0.1
Particle matter 0.2 0.45 0,3 0,15
LChlorine 0.1 - - -
HC1 0. “ - To-
HF | 0.002 0,2 0.1 0.05
Oy f - 0.15 0.05 0.05
802 0.14' 1.0 0.3 0,61
HZSUS - 0.2 0.7 -
HZS 0.005 0,M - -
C02 0.1 8.2 0.1 -
Co 0.2 1.0 0.5 -
Zn Comb, - - 0.1 0.05

Ratnayake ¢ There are areas in which research eould be initiated in Sri

Lanka. In the case of agrochemicals and pesticides less

lethal alternatives can be used,

Harmful preservatives are insidiously

absorbed into the body. The use of drugs must be checked,

\

Such activities

need finance which we lack, DeQeloped countries should give financial

help as outright graents to the developing countries,

go from the developing couhtries

L4 ~

The request should

27
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TABLE I1. Quality of Surfacewater,

being used for drinking

(before treatment)

Chemical , mg/1

ND 50 - 100 ®
F 75
Fe , 0.7
Mn 0.05
Cu 0.05
Zn : 2.5
v ‘ 0.005
As 0.08
cd . 0.005
Cr ‘ ‘ 0.05
ph - 0405
Se 0.01
Hg 0,001
Ba | 1.0
Cu - 0.05

' 80, | 250,0
Cl 200 - 600
Po0q 0.3
C4HgOH | 0.0002
NH4 0.05
pH - 6.5 to 8.5
Suspended matter SR 25 mg/1

.Temperature - 25° ¢

Bacterial Gount )

Total cali (37°) (1oL
Coli faec. ;( 100 L
Streptococcus faec.‘£100 L
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Oeltzschner s When the grants come as industrial aid, they should come
as clean industries (referring to machinery and their

maintenance).
Ponnambalam s Very often the safety and hyglenic devices are left out.

Abeywickrema s Dr. Bibile is working on drugs and Dr. Pethiyagoda on

the effect of agrochemicals, Sooner or later, biological

_methods of fertilieing will have to be used.

Wi jesekera Taking into consideration everything we have discussed at

this Seminaf, let us now outline the features of action,
Mr. Samarasekera suggested a joint communique to the Prime Minister and
I endorse it, '

4

Abeywickrema g 1 would suggest certain recommendations to the Government

(see page % ). Legislation has to be drawn up taking
into consideration environmental stendards laid down in Iﬁdia and other
countries. The committee could also look into those aspects of research
which could be done by students,

Oeltzschner ¢ Are there any periodicals on environment ? People could
be invited to publish their findings.

Abeywickrema s We must not start a2 journal righfaway. To start with,

we can publish in the NSC Journal and when we have

"enough articles, we could produce a separats one.

WiJesekera 3 Pure science articles could be published in the Journal.

fMaybe once a year, an issue of the NSC Bulletin could be
devoted to environmental seiences,

Ratnazake t UWe should ask for international =id such as UNDP.

Abeywickrema ¢ We can submit proposals to the Environmental Committee

recommendiry the fostering of local environmental research,
Fernando s The public has to be educated on environment,

Abeywickrema s Environment~! cZucation can be carried out through the

Popularisation of ¢cience Commiittes, If we could foster
e research project on a river valley area and ask fo:'government support,
in 2 25 to 50 ysar period we could develop the area. Such a pilot study
would be feasible if we get geﬁgraphers and others to work on it.
The general outliné of such a project has been made, but it is not
possible for the NSC or SLARS to put it into action. Even to take a
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small area and make a detailed study would take several years. 1t would

[}

‘be useful if geography “and geology students and the Town and Country

Planning Department could mork together on such a scheme,

Samarasekera - ¢ Architects, lawyers and others Jointly drew up a
e

programme for the Department of Plénning.

goltzschner ¢ A pilot micro-project would be fine. In Germany, we'had

the same problems at the beginning.

Abéywickremav $ We should immediately initiate a pilot project gnd this

\ could be formulated by the MAB Programme.

ﬂinnégoda s Such a project would involve a team of scientists. Even to

collect preliminary data might mean a thousand visits,

peltzschner 3 You could study a marginal section of Colombos.

abeyﬁékrema- s It would be difficult in Colombo as it is a built up

; area. tollection of ‘data would be easier in a rural
district; 1f the plan is put into operatlon in the Mmehaweli, implement-
ation would _be easy,

It will have to be a mult1disc1p11nary project,

fernando - Minlmum damage should be caused to,the_area under investigation,

Abeywickrema ¢ This is one aim - to cause the loast .amount gf damage
[ .
) to the environment. - Recycling'of material should be -

practised,

Fernande 1 We have already selected a village’ not far From'Tangalla
which would be a model for Asia., I cannot provide any

more details, - o \

+

A vote of thanks to the Gucc Morztirinant -0 neltzschner was made by

Professor B.A. Abeywickrema.
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Proposals for the Local Scene = Recommendations

N

: / )
1t was decided to adopt tuwo sets of recommendations to promote environmental

protection 3

4

!y

(a) Recommendations to the Government

(b) Recommendations to the National Seience Coureil

.

(2) seminar Recommendations to the Government

The Seminar recognising that

- man's welfare is closely linked with and is largely
depsndent on the quality 6f'his environment, and

- to provide an adequats.stéﬁdard of 1living for all
inhabitants of the island it is necessary to
utilise and develob its natﬁral resources to the
fullest extent, and

- such development would require the application of modern

technoiogies on a large scale, and

-

ﬂOtiﬂQ_Eﬂ?t - industriel and technological developments in thé

past have often resulted in major'problems-of deterioration of

.terrestrialAas well as. aquatic environments, acute pollution and

serious disturbance in the water balance in nature, and that

; it is therefore necessary to plan all development

projects carefully so as to maximize benefits whilst avoiding

A

the delsterious effects produced in the past,

~

recommends to the Government -

EL} the creation of a broad-based atatutory Environmental
Authority representing all diéciplinés connected with
this -subject. The main functions of this Authority
should be as follows 3 )
a) Co-ordination of act@y}ties-with~respect to the
} énvironment.. A
b) Evaluation of new development projects in terms of
environmental hazards and conservetion of natural

‘resources.
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c) Responsibility for formulation and implementation
of legislation through appropriate agencies.
d) Responsibility for monitoring environmental
pollution and determining standards for pollutants
in collaboration with the various departments and
institutions concerned.
e) Initiation, sponsorship and support of studies
pertaining to the environment.
f) Dissemination of information pertaining to the
environment,
g) Collaboration with international organizations
N - interested in the environment. : ’
(2)‘ the granting of incentives and tax resliefs to industry for
" gnvironmental protection actlvitles,
(3) that before approval is given to any nsw major developmqpt
project, it should ensure that adequate provision of
funds (including necessary foreign exchange) is made 3
for enviromental protection, and }
(4) that sarly steps should be taken to enact the necessary:
.legislation for environmental protection, .
.(5) the Environmental Health Research Project (under UNDP -
2nd Country Programme, $ece page 26 ) .

The - oo
b)/ Seminar recommends to the Nationel Science Council s ’

(1) Environmental Education of the general public through the
SLAAS - Popularization of Science Committee and other

agencies,
(2) the funding of local Environmental Research
(3) the sponsoring of a Pilot Project on Environmental
Planning in a selected area,
(4) the preparation of a) Environmental standards for Sri Laﬁka
6) Draft legislation on environhehtalé

[A

protection,.
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Dr.(Mrs.) K. Abeynayake, Department of Botany, Colombo Campus
frof. B.R. Abeywickrema, Department of Botany, Colombo Campus
Mre. S. Ambalavanar, International Chamber of Commerce Commission
Asian and Pacific Affairs |
Mre Milton Aponso, Department of Wildlife Conservation
prof. 1. Balasooriya, Department of Botany, Vidyalankara Campus
Mre. Te. Cathiragamu, National Paper Corporation
Mmr. D. Chandrasekera, Ceylon Petroleum Corporation Refinery
Prof. H,H. Costa, Department ovaooiogy,_vidyalankara Campus
Mr. Noel de Costa, Wildlife & Nature Protection Society
Dre RJCe de Silvé, Ministry of Industries & Scientific Affairs
Mr. GeB.A« Fernando, Ministry of Pianning & Economic Affairs .
Mre. C. Gunasekera, Department of Labour
Dr. T.P. Gunawardena, Department of Fisheries .
Dr. A.W.Rs Joachim, Water Resources Board
Mre To Kandasamy,'Gouernment‘ﬁnalyst's Department
Mre R.S. Mendis, Department of Fisheries
Mre S. Muttiah, Division of Occupational Hygiene; Department
of Labour :
Mre. J.A.D.W. Peries, Ceylon Steel Corporation
Dre U ﬁethiyagoda, Coconut Research Institute
Dr. P.V,C. Pinnagoda, Division of OCcupational Hyaliene,
_Department of Labour
mr. M. Ponnambalam, Division of Qccupational Hygiene,
Department of Labour
Dr. M. Rajendra, Department of Labour .
Or. We.E. Ratnayake, Department of Biological Sciences, Vidyodaya
Canmpus
mr. Justin Samarasekera, Sri Lanka Association for the Advancement
of Scisnce
frof. K.N., Seneviratne, Department of Physiology, faculty of
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