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OiIi ne: 	Jn.nis 

Afi'aires oranisatoires et d'autren sujets 

La Symposium sur l'eutropMsation et l'assainisseinent des 
esux de ourfece, organis en coimnun per le programme dee Nations 

Unies pour lenvironneinent (P.LU.E.) et l'Intitut pour l'Econo.-
mie dee Eaux aupre du Miniete're de la Protection de l'Ewironne-

ment et de l'Economie dee Haux de is Rpubiique Dêmocratique Al-

lersande, e'est tenu du 20 nu 24 septembre 1976 a' Karl-Marx-Stadt 

(R.D.A.). 
Le 18 septembre 1976, la session de cl -ture du comit€ pr-

paratoire avait eu lieu a' Karl.-Merx-Stadt. Lee participants 9 cette 

session evaient mis su point nfl projet concernarit dee recommen-

dations en vue de protgeries eaux de surface contre l'eutrophi-

aii On. 

Des participants des pays membrea doe Nations Unies eui-

vents y  êtaient prsente: 

Aflernagne,Rpublique F€drale d' 	Kênia 

Bangladesh T.exique 

Beld qua lTiGrie 
Bnin T QrvLFe 

BulCarie Philippines 

Camerouc Polome 

Canada Rpublique D€mocratique 
Al le man de 

Danenark 
Rpublique Gocialiste 

hpte Sovitlque d'Ukraine 
Espagne Sri-Lanka 
Etats-Unis d'Amrique Suede 
Finlande TcIicOslovaquie 
France rqu I e 
Ghana Union des RcnbliqUe8 
Gr4ce SucialisLes Sovitiques 

Haute-Volta Vêr€zula 

Hongrie Zire 

Irid e 

Iran 

- 3 - 



Dee repr6sentante des orgsnia!000 des 1etions Unies aui-
vents y étaient pi4enta 

Programme des Nations Ucies pour it &ivlronment (P.N.1J.E) 
Uaniaation des Nationa Unjea pour 1'Education, la 
Science at la Culture (UNESCo) 
Urganisation Mtorolique )ondiale (O.M.M_) 

Le Symposium a 6tb inaugurg pal' is vice-preident du Con-
seil dee Minis -tree de is Rpubiique D6mocratique Ailemande at le 
Miniti'e pour is Protection de i'vironnement at pour l!Economie 

des Baux, Monsieur H.Rejchel -t. 

Au non lu directeur excutff du P.N.TJ.E., Madame L. Obeng, 
chef du dpartemen -t de 	des Esux lu Secrtariat du 

P.N.U.E, souhait6 is bievenue aux participants. 

Monsieur W. Scbneee (R.D.A.) a €t€ 6lu pi4aiden -t du Sym-. 
poelum; MM. W. Thitai (Kni) et T. Abl (Sude) oct &tb elii 
vice -praidente 

Lee participants suivants oct 6tA nonimo au poets de rep-
porteur: 

M. S. V. Ganapati (Inde) 
Complexe A: Lee aspects &conomiquea at soctaux de eutroplii-

satiOn 

M. R. V. Thomanc (Etate-tinis) 
Conpiexe B: LeB incanismes at tendancea des piocessus d'eutro 

phiestlon dens lea esUx at leur ralisation 

M. J. Aquirre (Mexique) 
Complexe C: Mesures contra l'accroissement an masse dee 

plan-tee aquatiques suprieures at du phytoplancton 
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M. L. Felfldi (Hongrie) 
Compiexe D Luseg  des eaux eutrophisea et lee technolo-

gies de leur ossainiesement 

M. E. Dobolyl (Hongrie) a pr6sent6 Xe rapport at r6sumb Is 
discussion. 

M. A. M. A. Xinevbore (Nigrie) 
Complexe E: Formation at recyclage professionnel 

8. Lea Messieurs suivants ant At6 elus meneure de Is die-
cussiori dee 5  complexes thérnatiques du Symposium: 

M. M. Straskreba (Tchcoalovaqu.te) Coniplexe A 
M. C. S. Weeraratna (Sri-Lenks) Complexe B 
M. Obeng-Aosamoe (Ghana) Complexe C 
M. P. Hosseinie (Iran) Complexe D 
M. 0. Kearatad (Norvge) Complexe E 

Une commission do rdaction a t€ formee 4 laquelle fai-
saient partie lee deux vice-p4sidents, lee c±nq rapporteurs sinai 
que M. J. Schmidt du pays d'accueil. 

L'ordre du jour Suivant a btb adopts par Is Symposium: 

Dimanche, 19 septembre 1976 

Indi, 20 septesibre 1976 
10.00 - 10.30 
10.30 - 12.30 

14.00 - 17.30 

Mardi, 21 septembre 1976 
9.00 - 12.30 

14.30 - 17.30 

Arrive des participants et in-
script ion. 

Stance d'ouverture 
Sance pinire, rapport du Oom-
plexe A, discussion. 
Suite de is discussion du coin-
plexe A, rapport du complexe B. 

Discussion du complexe B. rapport 
du comp].exe C, discussion du corn-
plexe C. 
Rapport du complexe D, discussion 
du complexe D. 
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Mercredi, 22 septembre 1976 

	

9.00 - 20.00 
	

Excursion d'tude. 

Jeudi, 23 septenibre 1976 

	

9.00 - 12.00 
	

flapport du complexe E, discussion 

du compiexe 
Vendredi, 24 Beptembre 1976 

900 - 12.00 

14.00 - 15.00 

Adoption du rapport de clture dii 
Symposium, prsentation de films 
as r€frant aux euj eta thmati-

ques du Symposium. 

Samce de clture. 

11. Le 20 septembre 1976, lea d€ciarations suiventec ont êt 

faites 
a) De1aration do la d€Jgation de 1' Union des R€pu-

bliques Socialistes Sovittiquec 

ri1, cthlgstion sovitique attire l'attentiom sur lea ten-

tatives de la Rpubiique F€d€rele d'A1lemgne ci'intgrer M. fläa-

oelbarth, repraentant de l'Office fdra1 de la Santó de is R-

publique Adgrale d'Aliernagne, 6tabli iiiêgalement A Beriin-Ouest, 

dens lee travaux du Symposium ayant lieu sous le patronage du 

P.LU.E. La pr€sence de cet office d Berlin-Ouest se trouve en 
contradiction directe avec lee stipulations de lAccord quad.ri-

partite du 3  septembre 1971 qui pi4cise qua Berlin-Cuent n'eat pea 

Un 616ment constitutif de la R€publique Fdrale d'Aliemagne et 

qu'il ne Sara pas gouvern6 non plus a' i'avenir par efle. 

La dThgation sovitique dclare qu'elle me reconnatt pee 

lea pleins-pouvoirs dii collaborateur de i'Office fMral de is 
Sante de la R€pubiique Pdrale d'Aliemagne et qu'elie n'entre-

tiendra aucun contact avec lul. 
La delegation sovit1que s'atterid egalement A ce qua lee 

Organismes respectifs du P,.LU.E. prennent los mesures neces-

soiree pour qu'a' l'avenir, l'autorite do l'Organioation ne soit 

pea abusêe pour des ojectifs qui n'ont rien de commum avec lea 

problmea A resoudre." 
t.) Dcara -', or do 	d. 6a:ior do Ja j:.p  liqe Uao- 

craiique AJemarde -- 

"La delegation de is R.D.A. soutient entirement l d- 
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ciartion faite par in dlgntion de l'tJ.fl.SS. et conatate: 
En accord avec l'Accord quadripartite du 3 septembre 1971, 

Berlin (Ouest) ne fait pee partie de in llpubiique Pdraie dTA1-
iemngne et no saurait pan 8tre gouvern6 par celle-ci. L'activit 
de l'Office fd€ral de in Sant6 de Is E.P.A. A Berlin (Ouest), 
service qul exerce il1galement ic pouvoir de competence etatique 

de in E.P.A. A Berlin (Oueot) ect par consequent an contradic-

tion avec itAccord  quadripartite La tentative d.'integrer l'Of-

fice federal cia Is SantC dane las activites du P.N.U.E. cc dresse 
centre is d6tente at ia cooperation et contredit lee objectifs et 

lee tches du P.N.tJ.E. ainsi que i'Accord quadripartite. 

Pour cette raison, Is delegation de in R.D.A. net bore d 1 4tat 
d'nccepter les pouvoirs du collaborateur de 	fedrai de 

in Sante cia in E.P.A. et declare qu'eiie n'entrera pan on contact 

avec lui." 

Declaration de in deiegtion de_Is R6pubiique Socialiate 

cia TehecociovaQule: 
"La delegation de la R€publique Sociaiiste de Tcbcoslo-

vaquie eoutient entirement lee declarations Thites par lee dele-
gations de l'U.B.S.S. et de in R.D.A." 

D€cleration de ia ciiegation de la Repubiique Popuiaire 

de Hongrie; 
"La (1elegation hongroine partnge entidreinent le point cia 

vue defendu dane lea declarations faites par ion delegetione de 

1 1 U.R.S.S. at de In E.D.A." 

e) Declaration de in delegation de is RpubiiguePopuiaire 

cia Bulgaria: 
"Conformement 9 l'Accord quadripartite qul etipule que 

Berlin-Oueet ne fait pas partie de ia E.P.A. ct ne saurait pan 

tre gouvern€ par eile, Is delgation bulgare eoutient entire-

nent lea declarations de i'U.R.S.S. et de Is R.D.A." 

12. La president a pris connaissance den declarations cia 
point 11. 
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13. Le 23 septembre 1976, leo dcisrations suivantee ont 
t€ Thites; 

a) Dclaration de la d6]gtion  do la R6publique Franaiee: 
"Noua avons i'horineur de nous r€f€rer d in protestation 

soviétique concernant is repreentantion de Is Rpublique 1&1. 
role d'Allemsgne su Symposium de 1U]E? our l(eutrophiaationnl. 

L'of±'irrnation du repr€seritant eovitique salon loquelie la 
dsignation du Dr. Hässelbarth comine reprsentant de la R&publique 
Fdrale d'Allemagne au symposium de 1TUNEP BUT i"eutrophisa-
tion "  serait contraire a l'Accord quadripartite do 3 aeptembre 
1971 eat dnue de fondement. Cet accord, qui a 6t6 sign 	Ber- 
lin par lea Gouvernements de la Prance, du Roysunie-Uni de Grande-
Bretagne et d'Irlende du Nerd, des Etats-Unis d'Am&rique at de 
l'linion dee Rpubliques Socialistea Sovitiquea, me contient 
aucune disposition perinettant d'tayer une teile affirnietion. 

L'tablieaement de l'&ffice f€dral do la Sante dens lea eec-
teurs occidentaux de Berlin a ete approuve an 1952 par lea auto-
rits britanniques, françaiaes et am€ricnines agiseant dens 
l'exercioe do lour eutorit& suprrne. Ces autoritee se sont aS-

surees que l'Office federal de la Sante n'sccomplit pas dens lee 
secteurS occidentaux de Berlin d'actes dens l'exercice d 1 une con-
ptence etatique directe our lee aecteurs occidentaux de Berlin. 
Ni la localisetion, ni lea activités de cat office dane lea sac-
teura occidentaux de Berlin ne coritreviennent donc EZ sucune dis-
position do i'accord quadripartite. 

La protestation A laquelle ti eat fait rf€rence ci-desaus 
contient une reference incornplte at donc trompeuse R i'accord 
quadripartite. La dieposition pertinente de l'accord 9 laquelle 
le reprêsentsnt uovitique a voulu faire reference etipule que 
lee liens entre lee secteurs occidentoux de Berlin et is Republi-
que Pederele d'Allemegne seront maintenue at dêveloppèe compte 
tenu de ce que ces aecteurs continuent de me pas être un element 
conatitutif d.e is Republique Federale d'Al]emagne et do me pee 

-tre gouvern€e per elle. 
En ce qui concerne lea autres communications concernont 18 

même sujet, nous souhaitona faire reivarquer que lea Etats gui me 

eont pee parties a i'accord quadripartite n'ont pan competence 
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sour en interprter lee dispositions de manire autorieée." 

b) Dc1sration de is dflga -tion de is R€publigue Fêdra1e 
d 'Alleinagne: 

"Le 20 eeptembre 1976, leo digatione de i'Unios dee Rb.-
pubiiquee Socialistee Sovitiques et de in Rêpubiique Dêinocrsti-
quo Aliemande ont felt dee c1ciarationo relatives a' M. Is Profea-

seur Isee1barth, membre de is digation de is Rpublique Pd-

rale d'Aliemagne. 

En Be rfrant A ces dclarntions, ma digation aouhaite 

dcierer ce qui suit su non du gouvernenient de la Rpublique P-
draie d'Aiiemagne: 

Le gouvernement de is Rpubiique Fdraie d'Ailemagne par-
tage Is point de vue contenu dens is dbciaration que Is gouverne-

rnent francais a faite su noin dee Trois Puinsances. Le gouvernernent 
de Is Rpubiique Fd6rale d'Alleniagne regrette lee tentatives de 

lTUnion des Rpubliques Socialistes Sovitiquen et de is Rpubii-
que Dmocratique Ailemande de e'iminlscer dane la daigriation du 

Prof. H.sseibarth connie ineinbre de Is d1gation de is Rpublique 

Pêdroie d'Ailemagne, cette dsignatlon pouvent etre faite unique-
ment per Is goirverneinent Thc1r1. 

Depuis de nombreuses annes, i'Office f6drai de Is Sant€ et 
see nollaborateuro, dont Is qualifiostion est internationsiernent 

reconnue, participent 9 is COopra±iOn internationale. C'est la 

rainon pour iaquelie ho prennent susSi part sax ectivits du 
P.N.U.E. La d€igatlon de is Rpubiique Pdraie d'Aiiemagne s ' op-

pose dons €nergiquement A in tentotive d'exclure i'Office fdrai 
de in Sent& at aes coliaborateurs de in cooperation internatio.-

noie et plus particuiirement des sctivlt€s du P.N.IJ.E. 
Ii n's a aucune raioon de remettre on cause le mandat du re-

prsrntant de i'Office fdrai de is Sant6 et de ie discrhrniner 

publiquement en refuoant expilcitement is coopration avec lul 

dono le cadre de ce symposium. 

La gouvernement fM€ral regrette que Is cooperation dane Is 

cadre de Ce symposium at d'une façon gnrale su eels du P.N.U.E. 
soit entravêe et expoe€e par de teiles dciarations dont ie motit 

eat de nature poiiti.que. La gouverneinent Thdrai, quant A iui, 

eat dbcid6 de poursuivre cette affaire et de in porter d ia con- 
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naiseance dee autorits comptentes du P.LU.E. af in de gerantir 
dens l'int€rt de tous lee Etate membrea une coopration non 
entrav6e. 

En plus de ce qal vient d'etre dit, ma dlgation souhaite 

conetater ce qul suit au nom do la Rpublique Fêdêrsle d'Alle-. 
magne: 

Le fait que i.e Prof. Haselbarth eat le seul participant d 

ce symposium qui figure dane la hate officiehlo dec dlgatione 
sans qu'on sit indlqué l'institution qu'il reprsente, eat en 

contradiction avec lea coutines internationalee. Ceci constitue 
uiie d.iscrimination contre laquelle ma di€getion proteate au non 
du gouverneinent de i.e Rpubiique Pdrale d'Alleznsgne. Le gou-

vernement fdrai se raerve i.e droit de souniettre cette affeire 
aux autorit€s coniptentes du P.LU.E. af in de garantir qu'd l'ave-
fir, lee rêgies accepteB eur i.e plan international soient reapec-

tee par lee pays auxqueia l'organisation du P.N.U.E. conflé Is 
prparation de confrencee et d'autree manifestations. 

Ma digstion vous prie, Monsieur le Pr6sident, d'inelure 

cette dclaration au procs-verbal du eymposiun. 

c) Dclaration du repx'sentant du Comité dorganisation: 
En se r&rant d i.e dclaration qul vient d'etre felts, 

he Comit6 d'organisation souhaite declarer ce qui suit: 

En accord avec ha pratique couTrente, i.e hate provisoire 
des participants A ce symposium scientifique, qul a €t€ blaborbe 
et Mite per i.e Comitt d'orgsniaation, a un caractre puremerit 

inofficiel et sert uniquement A l'information. Coinpte tenu de 

votre dclaration, Monsieur le I'rsident, A savoir qua vous avez 

pris conneissance dee dcleretions faitea par lee dlgations de 

ha Prance et de is R€pubhique Pdrale d'Allemagne, coripte tenu 

galement do votre d.claration du 20 septembre 1976, A savoir qua 

vous ayes pris connaissanco des dclarations faites par lea dl-

gationa de l'U.R.S.S., de i.e P.I).A., de la R€pubhique Soclaliste 

do Tchcoslovaquie, de is Rpublique Populaire de Flongrie ainsi 

que do i.e Rpubhique Populaire de Eulgarie, he Comit6 d'organiea-

tion examinera l'affsire, compte tenu du felt qua h'objectif, lee 

tches et lea butE de cc symposium scientifique sont avant tout 

do oontribuer a ha solution des probliues d'eutrophisetion at 
i'empcheinent de Ia pollution cisc esux. 
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En mme temps, le Comit6 d'organisation rute €nergiquement 
l'affirmtion d'une digation, d savoir ne p85 avoir respec -t€ 
lea rgies acceptea our le plan international. 

Le Comitb d'organisation s'est efTorcê de faire de son nieux 

lors de is preparation et du derouleinent positif de ce symposium 
acientifique et Continuera r'OeUrer dane ce sens lore de is 

poursuite de is confrence." 

Dciaration de is d]ation do iaRepubiigue Populaire 

do Pologp 

"En Sc r€1rnnt aux dclarations faltes le 20 septembre 
1976 par lee aiegations de i'U.JLS.S. at de in R.B.A., In dl-

gation de is Republique Populaire de Pologne soutient lea pro-

teetations de 1 1 U.R.S.S. qt de is R.D.A. concernant is participa-
tion su symposium EUTRO3YM 176 du repraentant do l'Office fede-

ral de la Sant6 le R.P.A., service resident iiiêgaiement a Box'-

iin-Ouest. La deiegation polonaise eonsidre cet acte Comma etant 
en contradiction avec i'flccord quadripartite du 3 septembre 1971." 

Declaration dela reiresentsnte du Sertariet du 

"sn reinpiacement du directeur executi±' du P.LU.E. je 
souhalte dciarer que j'si pris connajLsssnce des declarations 

faites par lea differentos delegations an vue de i'at't'aire an 

quo a ti On. 
Je vois ezposer cette affaire au directeur executif qui - 

d.e as part - se r5servera le droit de prendre des mesurea seion 

son propre jugenient. 
En qualit6 d'une organisation internationale le P.1U.E. ne 

s'et1me pas en nesure d'jnterpreter ni do vioier des accords in-

ternationsux. 
C'est ia responsabilité an vue de stimuier ia protection do 

l'environnement qui a €tC confiCe su P.N.U.E. sur ie plan inter-

national. En realisant as Symposium nous avons poursuivi ce but." 

14. Le praident a prin connaissance des declarations dii 

point 13, 
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Lee cinq complexes bnum6r6s dane le point 7 cnt fit& 
traits an seance piniêre. Len bonuses scientifiquen nornme su 
poste de rapporteur Ont fait Ia point sur len cont:t'ibutions qui 
leur btaient soumises at lea ont rêsurnes soun forrne de rapporte 
gnéraux. Avant in discussion den diff€rents complexes, con rap-. 
ports g6nbraux ont 6t& soumis d tous lee participants. 

Xe discussion a ports aur len rapports génraux concer-
nant len complexes A a' E at eur le proet cle recommendations 
Visant S proger lea eaux de surface contre i'eutrophination. 
Ce projet avait étê mis au point lore de in session de cl8ture 
du comitg prparatoire. 

Dons le cadre du symposiwn, une journ&e a 6t6 conaaci4e 
une excursion d't-ude dane in x4gion moyerina den monte Metal-

lifres. Lee participants ont Pu- voir dana in pratique l'utiliea-
tion optimale de i'offre en eau dano un bassin de reception, lea 
tches fixes 9 un laboratoire hydrologique chargé do travaux de 
formation, de recyclage at de rochercbeainei quo le fonctionne-
mont d'installetionn de nlesumge stationnaires at non station-
nairee pour le coritrle de in qualitC do l'eau 

Cinq films do in Republique Democratique Aliemande our 
los themes suivanto ont êtô projetB: 

- Problmes de l'eutrophisation et menures conire cel].e-.ci; 
- Ecoulement den eaux profondea dana le cadre de in lutte 

contra 1 'eutrophination; 
- tjtilisation de in photogramizietrie pour deceler in qualitê 

do l'eau; 
- Prob1mes cle i'utilisation den rensources on eau, en par-

ticuiier pour l'approviaionnement an eau potable; 
- Axnenagement dee paynages, probl&nes de in remise an culture 

des paysages utiiisêa par l'extraction minire. 

I.e rapporteur du Complexe A, M. Ganapati, a intorin6 dens 
son rapport gneral our lea aspects principaux des 15 contribu-
tions do 8 Etato qui iui avalent fitb SOUjjLiBeS. Dons la discus- 
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sion, 11 oreteua de 5 pays ant pris Is parole. 

M. Thomann a felt Is rapport génral dane Is cadre du Corn-
piexe B, analysant 25 contributions sournises de 11 Etats. Dana 
Is discussion, 6 participants de 5 Etata ant pris In  parole. 

La rapport concernant le Complexe C a fit6 soumia per M. 
Aquirre Martinez A partir de 10 contributions soumises par lea 
repraentants de 5 Etat. 11 orateure de 5 Etata ont pris la pa-
role dens is discueion. 

M. Felföldy, le rapporteur du Complexe D, ne pouvalt pso 
prexxdre part au symposium. Le rapport qu'ii avait êlabor€ d par-

tir de 8 contributions de 4 pays a 	porte A Is connaissance 

des participants par L Dobolyi. Dane is discussion, 8 omteurs 
de 6 Etate ainsi qua d'organisatlons de i'o.:N.U. ont pris 
is parole 

La rapporteur du Complexe E, M. Imevbore, a analyse dens le 
cadre de eon rapport deux contributions venant d'un saul pays. 
Dana is discussion, 12 representanta de 10 Etats at d' 

organisations de lrO.N.tI. 

20. Lea principaux aspects dee cinq rapports gCnéraux et dee 
discussions qui ont suivi peuvent Rtre réaunis comma suite 

L'acoroissement de l'eutrophisation des esux qul vs de pair 
avec lea progra de Is production industrielie at agricole entrave 
danS use meaure grandiesante l'utiliaation rationneile lee esux. 
L'utiliaation des eaux eutrophisées pour is production d'eau po-
table at industrielle, 9 des fins touriatiques at pour is beignade 
devient per consequent de plus en plus onéreuae. Des ressourcea 
importentee pour l'ameliorstion hurnaine sont perdues, car i'uti-

lisation par is piscicultura eat rendue clifficile voire impos- 

sible. 

En plus, l'eutrophisat.on croiseente favorise Is propagation 

de microbes. 
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La croisaance an masse des plantes aquatiques bouche 1e8 
cours d'eau, tandis que lea canaux d'irrigation at de drainage no 
fonctionent plua. En outre Ce dveloppement provoque  Venvase-
ment at l'eliuvionnement rapidea des esux. I,ea dommagea qui an 
z4sultent no peuvent O tre r6pars que par dee coats touj ours 
plus &levs. 

Pour cette raison, le symposium tient 4 attirer l'atten-
tion on particulier our la n6cessit6 urgente de poursuivre las 
reclierchea en vue de dceler lea mécanismea at lee relations Va-
riea qul existent entre lea causes at lea effete de l'eutrophi-
sation afin d'amorcer lea inesures pratiques zi€cesaaires qui s'im-
p osent. 

Lee participanta au symposium attirent l'attention our 
le fait que pour le choix des mesures propices A lutter contra 
leutrophieation, ii importe de tenir coinpte du caractre Coin.-
plexe du probi4me ia i'eutrophiaation at qu'il feut per cons-
quent tirer le plus grand profit des connaissances acquises an 
matire ficologique. 

Abstraction faite des recherches entreprisea an vue de lut-
ter contra l'eutrophiaation, ii importe d'envisager A iavenir 
dens une mesure touj ours plus large itutiliaatiOfl des eaux eutro-
phiaóes dana l'int€rt de i'largissement des reesourcea alimen-
tairea des honmes. 

L'applicstion is pluS large des connaissances accumules 
dana le Becteur do i'eutrophisation rêclame en particulier is 
prise de mesurea finergiques en vue de faire avancer Is formation 
at Is recyclage A tous lee niveaux, y Compris pour lea O.S. at 
lea manoeuvrea. A l'avenir, ii importers de se aervir des grands 

moyena d'information afin de renaeigner Is population our lea 
probidmea d€eoulant de l'eutrophisation. 

Suite su Symposium at on conformitê avec lea connais-
sances lee plus rcentee, lea participants au Symposium ont adop-

tt des recommendations en irue de protger lea esux de surface 
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centre leutropbisation. Cea recornniandationn constituent in 
partie du rapport prsent. 

En tenant compte cia in i4soiution no 3513 (XXX) de ltAssein-
ble gneraie du 15 dcembre 1975, de in r€aolution du Conseil 
conomique et social (ECOSOC) n °  1983 (LX) du 23 avril 1976 ainsi 
que de in r6aolution 55 (IV) de Ia 4e  session du Conaeil ad.mi-
nintratif clu P.1T.U.E. du 13 avril 1976, lea participants au Sym-

poniuru considrent lea recomniandations êlabores comme un apport 

La Conference clteau den Nations Unies, en 1977 an Argentine. 

24. Le Symposium a d6cid6 d'introduire lea documents sui-

vante su rapport du Symposium d titre d'annexe: 

lee expos€s den rapporteurs aini que lea rsumée den 
discussions den diffrentn complexes; 

lea contributions apprcies par lea rapporteurs; 

lee interventions den complexes A - E prsentCen bra den 

discussions du Symposium. 

25. Le rapport du Syrnpoaiuxfl, y compris lea annexes mention-

nes dane i.e point 24, sara sownis au Secrtariat du P.N.U.E. 
ainsi qu'eux participants au Symposium avant be fin de 1976. 

26. Le 24 neptembre 1976, be Symposium e'eet termin6 par den 

allocutions de cl6ture du P]4sident du Symposium, de is repraen-

tante du directeur exécutif du P.LU.E. aisi que den repr6sen-
tantB de plusieura dlgations. 
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EUTROSYM 1 76 	Annexe 2 

Symposium dii P.N.U.E. 
our l'eutropbisation at l'aaaajfliaSeflleflt 

des eaux de surface 
Karl—Marx—Stadt 
Rêpublique Dômocratique Allemande 
du 20 au 25 septembre 1976 

Explications concernant lea reconimanda-. 
tiona adoptées par le ByinpOsiUm 

Modêle d'un programme de formation dana 
le secteur de l'êcologie at de lthydro-

biologic 

Somma ire 

Remarques gênrales our lea études écologiquea 

Horaire de Is discipline "Ecologie" (tudes d tampa plain) 

Programme de formation "Hydroiiologie technique" 



A. Remarqu.s générales sur lea 6tud.s écologiqu.e (bydrobio- 
logiques) dana lee écolee auprieuree at univereits 

Lee étudee durent cinq ana. Lea études de base aervent is 
prparation des êtudianta aux êtudea apcialie'eee qui corn-
mencent an 6e  aerneatre. AprO lea êtudea, lea itudiants 
sont titulaiz'ee du premier grade académique (diplerne). Lee 
dipl8rnie travailleront avant tout dana lee 6tabliasements de 
l'conomie des eaux at de la protection de l'en'vironnement, 
dens Is p$che cetire at hauturire, dens lea administra-
tions at lea centres de recherche de l'induatrie, de l'agri-
culture, dee univeraitêe at doe acadmiea. 

Lea problJnies at lea objots epcifiquea existent dens lea 
éooayatJmea lirnnologiquea, marina at terreutxea nêooasitent 
l'orjontation de is formation vera trois tendancee 

- "idrobiologie technique", avec l'analyee dee écoayatêmea 
de lace, barrages, eaux courantes (utilisation par l'co-
noniie dee eaux at Is piaciculture, y compria is production 
d'oau potable at induatrielle). 

- "Ecologic marine" (biologic marine at de Is p$ohe), ayes 
l'analyee doe êcoeyetrnee d'eatuaires, eauxlittoralee 
at de regions ocCaniques choisies at in de lee utiliaer par 
i'Cconornie doe eaux at is pieciculture, y compria Is pro-
duction du poisson scion lea mCthodes inductrielles. 

- "Ecologic terr.atro", ayes l'amCnagement des paysages, is 
protection de l'environneaent at Is protection dee plantea. 

Ccrnpte tenu des nceasitbe existent dana lea diffbrente 
Etate, lee programmes do formation auront êgard an respect 
dee juetes proportions entre lee diffórentes diaeiplinee 
de formation. 
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B. Roraire as 11 di.aoi].ine "Ecologic" (Rydrob±ológie 
6tudea i tampa plain 

Sp6cialit6 	tot. couratrey. stage 
prat, prat, 

heurea 

3poialiaation 1ydrobiologie 
technique 700 250 450  
- Hydrobiologie gnérale 122 46 76 
- Hydrobiologie technique 414 66 148 
- Hydromiorobiologi. 142 44 98 
- Rydroohimie 98 56 42 

Economic dee semi 124 38 86 

Spoialieation Biologic marine 
at d.c eauz aaumttr.e 	700 	Q 4 
- Hydrobiologie gnêrale 136 74 62 
- Eydrobiologie epoiale 242 88 154 
- Biologic de la p8che 190 44 164 
- Dynamique du peuplement 48 16 32 
- 0canographie chimique at 
phyeique 84 28 56 

o) Spcialieation Ecologic tar- 
reatre 700 250 450 
- Toxicologic de l'environfle- 
ment 98 42 56 

- Th6orie de l'cologie tar- 
reatre at do eec aitee 152 60 92 

- Protection dee plantee 134 58 76 
- Ecologic terreetre apciale 203 60 148 
- Amelioration 108 30 78 

d) Pour a), b) at c) 
Ecologic générale 	90 6o 	30 
Phyaiologie auto-éoologique, 
taxonomie de groupea d'orga-
flames ebleotionnba 192 48 144 
Protection do l'environnement 	44 22 	22 
Stage prat. d'&cologie 	100 	100 
Mthodea mathêmatiquee de 
l'cologie 	74 44 	30 

R6eerve do tampa 	248 134 144 
Maftriae (i4daction) 	834 
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C. Programmes do formation "Hydrobiologie technique" 

Organiemea et facteura d'environnement dana lee 
ecux atagnantec 

1.1. 	Groupee d'organianies prbdominants 
1.2. 	Sucpencion at oroiseance du phytoplancton 
1.3. 	Action de Is lumire our is produotion photo- 

aynthtique d'ox.yge 
1.4. 	Thotosynthdae de eubstancea organiques; allu- 

iozmement 
1.5. 	Stratification do temperature at son influence our 

lea prooeaaue biochimiquea 
1.6. 	Conditione derie at mtaboliame du zooplancton 
1.7. 	InteractIons entre lea chatnone do Is "ohaThe 

a limentaire 
Organicmee at facteura d'environnement dana lea 
eaux courantea 

2.1. 	Peupl.inent dee fonda colides 
2.2. 	Peuplement vgêtai dee fonda mona; influence 

direote our l'ooulement; aoroiasement dcc pertea 
dleau par fivaporation; envaaement direct per Is 
praenoe do plantecaquatiquec supériourea 

2.3. 

	

	Influence des plentec aquatiques suprieurea our 
Is qualité d'eau 

2.4. 	Poseibilités de lutte contre lee plantee aquatiques 
2.5. 	Peuplement animal dee fonda mona 	supêrieurea 

2.6. 

	

	Influence doe animaux our Is traneformation de in 
matiJre dane Is vase 

2.7. 	Plancton dana lee eaux courantee 
2.8. 	Influence de l'ingbniêrie hydraulique our lea 

activités biologiquea dana lea ecux courantee 

Auto-4puration biologiQue 
3.1. 	Coneommation d'oxygne 

3.2. 	Influence do Is temprature our la dêgredation 

biochimique dana lee eaux 
3.2.1. Chauffage artificiel dee ocux 

3.3. 	Apport d'oxygnevenant de l'atmoephe're 

3.4. 	Oxygêne - equation du bilan 
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3.5. 	Mcaniames d'auto-bpuration 
3.6. 	Section longitudina].e biologique do is condition 

d'wte eau courente, organismes indicateura 
Eau - rbacteur biochimique; pz4viajons do Is qua-
lité do l'eau 

4.1. 	Eux artificielies - installations do traitenent 
biochimique de l'eau 

4.2. 	Previsions sur lea changements de qualitC de l'eau 
attendue 6 la Buite de retenues 

Capacitba de charge des eaux 
5.1. 	Catbgorisation des ingredients des eaux usêea selon 

leurs actions polluantea dana lee eaux 
5.2. 	Potentiel d'auto.-bpuretion an dbpendance du type 

d 'ean 

5.3. 	Velours unites de Is teneur en oxyge'ne 
M. 	Ingrédients organiquea non-d.6gradablea des esux 

usees. Meteux lourda 
5.5. 	Cosibinaisona inorganiquea d'azote at de phoaphore. 

Eutrophisation 
Eaux de surface - systeme ouvert 

Reaction au.x perturbations. "Reparation" dee Cco-
aystelnes aquatiques léaêe 

6.1. 	Eaux de surface - aystême ouvert 
6.2. 	Reaction do i'écosyatême (eau) aux impacts et 

un ohangement graduel des grandeure d'entrêe 
6.3. 	Valeur des micro-organiames pour Is niaintien 

reap. le réajustage de l'&quilibre fluide 
6.4. 	D&placement de l'equiuibre do la photosynthae at 

de is d6gradation de substances organiques. Pertur-
bation de l'quilibre par invasion 

6.5. 	Influence de facteurs hyth'auliquea aur le pouvoir 
régulateur at régênêrateur des 600syatmes (eaux) 
Efficience dee organiemes dens lea installationade 
traitement des eaux uaCes 

7,1. 	Pondements biochimiques at microbiologiques 

7.2. 	Atteintes aux activitCs biologiques par dee 
agents toxiquea 
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7.3. 	Objectife du traitement biologique den eaux ueeee 
7.4. 	Biologic du percolateur 
7.5. 	Biologic du proceneus dc veen aotivbe 
7.6. 	Mioro-organieniee dane des eyete'mee de drainage, 

basaina de dêoantation at de digestion. fraitemant 
anaêrobie dee eaux ueêes at dee vance 

7.7. 	Mthedea de grande envergure du trnitement blob- 
gique des eaux usies 
Activitie den organismee dane lee instaliatione 
d'alim.ntation on can 

8.1. 	Influence de in teneur 6lov6e on lubetances 
organiques an nointion our lee organisniea dane 
lea couches aquifêres at lee inetallatione 
d 'names hydrauliqnes 

8.2. 	Influence de in teneur êlevêe an eubstances 
organiques particulidree our in biologic dee 
inetallatione d'ueines hydrauliquen 

8.3. 	Influence de is teneur êievée on eubstancee 
nutritivee végétalee our lee inetailatione de 
production d'eau 

8.3.1. 	Production de biomasee per be phytobenthos 
8.3.2. 	Production de biomanee par be phytoplencton 

- Ponctionnenient perturbé per engorgernent de filtres 
- Perturbations par den aubetancee odorants 
- Accumulation de substances favorinant in cor- 
rosion ou l'incrustation dane in canalieation 

Meeuree de lutte contra l'eutrophiaation 
9.1. 	Meeuree gouvernementalea deetinéae 9 rguiariser 

l'utillsation des barrages d'eau potable, lace 
at eaux cétidres dane lea beasina versants 

911.1. 	Influence our be condition at is quabité d'eau 
an appliquant in mbthode d'autoriaation concernant 
is legislation our lea eaux 

9.1.2. 	Standards, normes at directives concernant in 
protection des eaux 

9.1.3. 	Zones de protection: aires d'eau potable proté- 

gées, protection de is nature, protection du 
paysage pour lee lace dc recreation 
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9.2. 	Meaures 8 prendre pour limiter l'apport de sub- 
stances nutritives aux eaux 

9.2.1. 	Elimination dee subatances nutritivea dee eaux 
usêes per is prSoipitation chimique at le traite-
ment du aol 

9.2.2. 	Eoartement dee eaux ueêee par l'inetallation de 
canalisatione ciroulairee at is deviation dee 
oaux uaêes 

9.2.3. 	Dispositions a' prendre pour i'utilisation dee 
sole at le lavage minimal des substances nutri-
tives 

9.2.4. Retention de substances nutritives par l'ambnage-
ment d'avant-barrages" bases du dimensionnement 
at de l'Stude d'avant-barrages 

9.2.5. 	Influence d'utilisations agiesant our is condi- 
tion at is qualité, telles quo i'levage de 
volaille (oiseaux aquatiques), is piscioulture 
industrialiebe, lee loisira at is récrbation 

9.3. 

	

	Mesures 8 prendre dane lee esux pour r6duire is 
teneur an substances nutritives 

9.3.1. 	Dbvasement (dragage hydraulique, enlêvemont dee 
vases epr8s ase8chement, utilisation dee vases) 

9.3.2. 	Prboipitation dee substanceB nutritives dens lee 
eaux on appliquant led 3  ou Al2 (804 ) 3 . 

9.3.3. 	Incorporation biologique de substances nutritivee 
dane des bassins de reaction d'alguee, param8tree de 
capacité, dimensionnement 

9.3.4. 	Evacuation sbleoti've des eaux de barrages, 
d'avant-barrag.e at de lace. Op&ration technique 
de l'Cvaouation dee eaux profondee 

9.3.5. Recouvrement des ebdiments an appliquant des 
minbraux argileux, dee sables, des pell&culee 
on plastique 

9.4. 	Methodes at mesuree visant i l'utilieation des 

eaux eutrophiabes 

9.4.1. 	Mthodes de contr8le 
9.4.2. Mêthodes de prble'vement at de traitement 
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9.4.3. Meaures visant 9 faire crottre is production de 
biens alimentairee 

9.4.3.1. Utilisation per l'agriculture 
9.4.3.2. Utilleation par la pisciculture 
9.4.4. 	Utilisation par 10 secteur des loleirs 

9.5. 	Mthodee d appliquer pour contrier lee suites 
de 1 'eutrophisation 

9.5.1. 	êration des eaux profondea do lace at de rê- 
servoirs stratifies, des petite fonda, dos 
êtanga d'eaux ueêee. Thchnologiea de l'aCration 
dos eaux profondes; aêration at déstratification; 
aêrateurc rotatife, it cylindres, d injection, an 
oaoadee 

9.5.2. 	Approfondissement dee lace per retenue ou 
dbvasement, solidification deB eêdiments par 

aaaêchement temporaire 

9.5.3. Mthodes physiques de contr8le doe organismea 
(bateaux-faucheurs, pche êlectriquo) 

9.5.4. MCthodes chimiquea do contrale dee organiamea 
(herbicides, alguicidea, piecioldos, mollus-
cicides) 

9.5.5. MêthodeB biologiques de régularisation do is 
bioproduction (mice d l'eau do poissona herbi-
vores, changemonte planiflé do is chatne 
elimentaire, solutions de problo'iie eous lee tropiques) 

10. 	Aspects écononiiques du contr8le de la qualité 
'eau 

10.1. 	evaluation 'economique des fonotiona at doe pro- 

ductions des esux 
10.2. 	Comparaisons cots-b6n6ficee ontre los meaurea 

agissant eur la qualité d'eau dame In baaein 
vereant , dana lea eaux, dana le traitement 

do l'eau - optimication dec dépensea 

10.3. 	Planification, organisation at comptabilisation 

dee mecures prieee an vue de l'asaainiasemeflt 

dee eaux 
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11. Dens d'autres Bpêcialités, on traitera lea fondements 
scientifiques at techniques nécessairea pour oceiprendre lea 
problêmes du bilan matiêre at de is capacité de charge dee 
eaux, dont -. 

- is métabolisme des organiamee 
- lea lois de croissance dee organiemes aquatiques 

lea correlations avec lee conditions d'habitet 
- le peupiement at lee conditions d'exiatence dane lee 

eaux âontinentales 
- le dêveioppement d'organiamea nocif B 

- lea méthodea du prêlJvement d'échantillone aux esux 
stagnantea et oourantea, do i'enregistreinent do donnéea 
physiques et biologiques, de l'identification microacopique 
d'organismea intêreeaanta pour l'&conomie des eaux, de 
i'évaluation autonome des tests de laboratoire at our place. 
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EU1ROSYM 1 76 	 Appendix 1 

T.JNEP Symposium 
on the Eutrophication and Rehabilitation of Surface Waters 

Karl-Marx-Stadt 1976 
German Democratic Republic 	20-25 September 1976 

Comments on the recommendations adopted by the Symposium 
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Prophylactic water protection 
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Restriction of nutrient input 
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Utilization of eutrophic natural and artificial lakea for 
obtaining potable water 
Research and development 
Need for qualification 
Object and kind of qualification 
Further training 
Public relations work 



Not only light, carbon, hydrogen and oxygen, but also 
nitrogen and phosphorus in particular and both organic and in-
organic trace substances are required for photosynthesis. These 
substances are required in roughly the same proportions as those 

in which they present in the biomase. When considering measures 
to prevent eutrophication, the factors which are of prime in-
terest are those which can adopt a production-limiting role. Ac-
cording to our present state of knowledge, phosphorus occurs 
frequently as a limiting factor, but nitrogen can also assume a 

role in more severely eutrophic areas. 
The addition of 1 kg of phosphorus to a water body can 

theoretically lead to the synthesis of 123 kg of dry biomass of 

average composition. Nutrient import disturbs the natural circu-
lation of substances and leads to additional bioproduction which 

subsequently, during degradation, represents an additional load 
in the oxygen balance and, after the mineralization of the or-
ganic substances is once again available as a nutrient basis. 

The rise in the nutrient level in surface waters, as the 

cause of eutx'ophication. may be due to 

the natural erosion of virgin soil; 
import with precipitation. Airborne import as a nutrient 

source for surface waters is of particular importance in areas 
with raised air pollution levels; 

o) import from municipal, industrial and agricultural sewage 

directly through pipe lines or indirectly via tributaries. 

(The phosphorus content of municipal sewage lies currently 

between about 5 and 20 g/m3 1  depending on the water consumption 
per household and the water consumed by industry and agriculture); 

the use of synthetic detergents based on polyphosphates; 

the discharge of concentrated waste from animal husbandry 

enternrises working on an industrial basis, which, however, should 

be completely forbidden; 
surface erosion and nutrient leaciing from intensively 

fertilized agricultural fields. 
The following phosphorus and nitrogen losses (kg/ha and 

year) have been cited for different agricultural soil utiliza-

tion forms in humid regions: 
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P 	N 
grassland 	0.10 ... 1.50 	2... 22 
crop fields 	0.56...2.50 	20...149 
fallow 	 0.7 ... 33 	33...185 

The average nutrient utilization values reported for con-
temporary crop farming are 50 % for phosphorus and 70 % for 
nitrogen. The remainder is either fixed in the soil or enters 
the surface or ground waters. 

g) Increased nutrient release from decaying organisms and 
sediment. 

3) The intensity of the substance conversion processes 
varies with the type of water, the site of the water, the cli-
matic conditions in the geographical region concerned, and the 
geomorphological, geochemical and hydrological peculiarities of 
the site. 

The general quantification and modelling of the complex pro-
cess of eutrophication, which involves numerous problems, and 
its consequences is not at present possible due to the individu-
ality of the ecosystem of each separate water body. For example, 
in subtropical and tropical regions, a much lower nutrient in-
put into a water body may produce effects equal to those arising 
from a high input in other regions, since higher temperature 
stimulate turnover and thus accelerate the production of biomass. 

The consequences of eutrophication are correspondingly 
drastic in these regions. 

The eutrophication of waters may have a variety of conse-
quences and side effects. 

Higher planktic, demersal or emersal plant biomass pro-
duction. 

Higher fish yields with a simultaneous reduction in the 
proportion of high quality fish where eutrophication is still 
slight. 

Dense plant stocks with a considerable effect on under-
water light conditions. In the case of planktic algae, produc-
tion limitation by self shading may Occur. 
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Diurnal and long-term fluctuations in the orgen balance 
of eutrophic waters. Anoxic zones in which hydrogen sulphide 
occurs in the water and sediment are frequently observed and 
fish mortality may occur. 

Silting and alluviation of the surface water by dead 
plant biomass. 

Qualitative and quantitative changes in the turn-
over of substances. Whereas the sediment in a healthy (oxic/ 
aerobic) water exhibits a high phosphate binding capacity, the 
sediment acts as a nutrient source under anoxic (anaerobic) 
conditions. Eutrophic waters can therefore remain self-reliant 
for a long time even after the external nutrient supply has been 
interrupted. 

Changes in the plant and animal species populating the 
eutrophic water. Algae which can be utilized in the food chain are 
replaced mainly by those which cannot be used. 

Endangerment to the utilization of waters for human and 
animal consumption and to fishing. 

1) Endangerment of children whenthe consumption of nitrate-
rich water is involved. 

The modification of the ecological conditions in the water 
arising from the higher trophic level has substantial effects on 
the utilization of the water or water body. 

The most important of these effects are: 

Increased costs for the treatment of eutrophic water to 
obtain potable and industrial water (particularly for cooling 
purposes) due to the necessity of incorporating additional treat-
ment stages commensurate with the water quality (e.g. micro-
straining, flocculation, adsorption, disinfection) 1  

Reduced value of the water body for recreational purposes 
(e.g. impaired bathing conditions by floating alga., .xceeeivS 
floating algae, excessive amounts of water weeds; aesthetic 

aspects) 1  
1) Reduced fishing yields and the obstruction of fishing 

gear 1  
m) The obstruction of flow in drainage and irrigation 

ditches ;  
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Obstruction of shipping 1  

Aggravation of the parasitological situation in tropical 
wa t era 1  

Increased expense due to the necessity of utilizing ad-
ditional waters with a lower content or the elimination of 
nitrates by appropriate technologies 1  

Loss of water due to increased evaporation 1  

Disturbances in the utilization of water for power 
genera ti on 

4) Prophylactic protection of waters supported by admini-
strative decisions and legislation will involve the lowest long-
term effort and involve the least ecological risk. This will 

include: 

The regulation of water utilization by national legisla-

tion governing resources, for example a ban on the input of 
sewage or other uses conducive to eutrophication ;  

The creation of protected zones around drinking water 
reservoirs and in their catobment areas and around other waters 
such as nature reserves that require strict Protection ;  

Mandatory rules regarding the protected zones and utiliza-

tion should be based on arrangements for the regional utiliza-
tion of catchnient areas (e.g. for agriculture, forestry, settle-
ment, tourism) and for the utilization of waters in order to 
ensure optimum benefit for the national economy and for society 
as a whole. In order to avoid any discrepancies which may arise 
from the overlapping cornpetencies within the territory of a catch-
ment area, it is recommended that such regulations be drafted in 
accordance, for example, with the following requirements: 

- The application of erosion-reducing methods of cultiva-
tion in agriculture and the spreading of fertilizers and manures 
in such quantities, at such times and by such means as will 

ensure that the sorption capacity of the soil is not exceeded 
and that surface erosion and leaching out is minimifed and plant 

nutrient utilization maximised. 

- The reduction of NO3  leaching by the increased use of 

nitrification inhibitors and fertilizers such as urea with a 
long-term effect, by improving the utilization of the nitrogen 
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by the provision of surpluses of other nutrients and by the pro-
motion of carbofertilizers containing nitrogen which is released 
mainly at high temperatures during the vegetation period due to 
bacterial activity ;  

In forestry, use of the protective function of forests 
against erosion on steep slopes; clear felling is to be avoided. 
Tourism must be organized in such a way that impairment of the 
water quality is kept as low as possible. Industrial development 
must be regulated to ensure that no enterprises producing eutro-
phicating waste water are sited in catchment areas. 

The use of waters for commercial fisheries must be regulated 
to ensure the most complete consumption possible of natural and 
added food sources and intensive fishing. 

5) The state of surface waters and sewage discharge points 
must be kept under permanent supervision if waters are to be 
protected against increasing pollution and, in particular, in-
creasing eutrophication. 

A necessary condition for this is the creation of national 
and International monitoring systems together with the corre-
spondingly authorized supervisory authorities. This involves: 

The initial surveying of all important stagnsnt waters 
with regard to their hydrographical criterie such as depth, 
area, volume, stratification type ;  

The monitoring of the water quality according to uniform 
criteria such as frequency of measurements, comparability of 
measuring techniques, density of measuring networks with measur-
ing points in sewage plants, in flowing and stagnant waters and 
in the ground water ;  

The following criteria for describing the trophic level 
should be incorporated into the measuring programme 

- Physical parameters 
water temperature, vertical transparency, turbidity, conductiv -

ity, pH (speed of flow, detention time of the water) 

- Chemical parameters 

021 NH4-N, NO3-N, o-PO4  (NO2-N, total N. total P, H2S) 
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- Biological parameters 

chlorophyll, biomass, primary production (14 C or light/dark 
bottle method), total bacterial count (toxicity assays where 
there is danger of algal toxins), plankton (qualitative) 

The development of methods which can be applied without 
major technical effort (simple, robust field methods) 1  

The scheduled promotion of rational data registration 

transmission and editing methods and the computer storage of 
the data, taking the set-up of the Global Environmental System 
(GEMS) into consideration. 

Automatic checking and remote sensing equipment for 
detecting and monitoring pollution 

Extensive standardization to permit comparison of the 

results 
Taking into consideration the geographical and climatic 

conditions as well as the industrial, agricultural, forestry, 
economic and settlement structures in the different parts of the 
world, it is proposed that effective measures should be taken to 
restrict and prevent eutrophication or to initiate oligotrophica-
tion. It is important that attention should be paid to the main-
tenance of ecological safety before any reStorational measures 

are undertaken in a water system. 

6) The following measures have been tested in practice and 
are recommended to restrict the import of nutrients into waters: 

The removal of sewage from the catchment area is the 
surest method of protecting the waters in that area and is to 
be used for preference where the local situation permits. 

Technical solutions may include ring canalization encircling 

the natural or man-made lake and discharging into downstream 
sewage treatment plants or the channelling of the sewage into 

other catchment areas. 
The elimination of most of the nutrients, particularly 

phosphorus and nitrogen, contained in the sewage by means such 

as chemical precipitation, denitrification or incorporation in 

algae or macrophytea in shallow man-made lakes, for example 
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Whereas between 10 and 25 % of the total phosphorus and be-
tween 10 and 30 % of the total nitrogen are eliminated by the 
conventional mechanical and biological sewage treatment stages, 
the elimination effect can be raised to between 90 and 95 % for 
total phosphorus and between 15 and 40 % for total nitrogen by 
the third stage (chemical precipitation). The possible techno-
logies include primary, simultaneous and secondary piecipitation 

using iron, aluminium or calcium salts as precipitante. Simpli-
fication of the mechanical-biological stage can make the chemical 
treatment of sewage more economical. 

c) Large man-made lakes serving as drinking water reservoirs 
can be protected against excessive eutrophication by the con-
struction of preimpoundment basins for nutrient elimination. 
Depending on the transit time of the incoming water, up to 60 % 
of the phosphate load can be incorporated into phytoplankton and 
bacterial biomass and held back from the terminal reservoir by 
the sedimentation of the biomasa. The flow characteristics can 
be regulated by hydraulic structures to increase the nutrient 

elimination effect. 
a) The plant nutrients contained in the sewage can be uti-

lized. Soil treatment of sewage over large areas ensures, on the 
basis of all-year operation and on the condition that the soil 
sorption properties are favourable, elimination of over 90 % of 
the phosphorus and over 80 % of the nitrogen and can therefore 
be used for large quantities of waste water and waste agricul-
tural products such as liquid and semi-liquid manure and ensile-
ment fluids. When using such fluids for sprinkling and spraying, 

the following aspects must be borne in mind: 
- The most areas of drinking water protection zones are to 

be excluded from the application of liquid manures. 
- Application of the method must be restricted to flat or 

slightly sloping areas with no pressure water influence. 
The afforestation of agricultural areas which are sub-

ject to high nutrient losses due to erosion as a result of to 

excessive moisture or steepness has proved effective. 
Optimization of the times at which fertilizers are 

spread as a particularly effective measure to restrict nutrient 

erosion from agricultural areas. 
Banning the spreading of fertilizers on frozen or snow-

covered soils and outside of the vegetation period. 
- 8 - 



7) Measures for the rehabilitation of waters aim at oligo-
trophication by increasing the water depth, reducing the nutrient 
content and reducing the release of nutrients from the sediment 
into free water, stabilization or destruction of stratification, 
improvement of the oxygenation of the bypolininic water and the 
removal of nutrients from the water. The following measures may 
be undertaken, as permitted by local conditions: 

Sediment extraction to reduce the nutrient contents of 
waters and to increase the depth of water together with utiliza-
tion of the sedimeht as manure and to improve the structure of 
the soil. This method is the most effective means of rehabilitat-
ing highly eutrophic shallow lakes. 

Where the mud is of considerable depth, arrangements must 
be made to prevent any substantial remobilization of nutrients. 

As far as possible, small and moderately sized lakes should 
not be less than seven metres deep after sediment extraction. 
The economics of this method can be improved by the utilization 
of the extracted sediment for agricultural purposea. if these 
measures are intended to have a long term effect on the water 
body involved, the nutrients are to be removed from the water 
flowing back out of the sediment, 

The removal through pipe lines of nutrient-rich hypolimnic 
water from natural and artificial lakes and the utilization of 
this water for crop sprinkling. 

Aeration of the hypolimnic water (compressed air or jet 
aeration) for the purpose of oxygen enrichment of the hypolinnion 
without disturbing the thermio stratification with the aim of 
increasing the phosphorus-binding capacity of the sediment and 
the precipitation of iron and manganese while maintaining the 
low temperature required for obtaining drinking water, 

Destratification by the application of the air lifting 
principle; this method has the advantage that the whole surface 
of the water body is used for the exchange of oxygen and the 
disadvantage of internal fertilization. 

Surface aeration, for example by the application of 
centrifugal, turbine, roller, cascade, jet or compressed air 
aerators or the aerohydraulic raising of water, so that highly 
eutrophic shallow waters can also be used for commercial 
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fisheries. Aeration belongs to the regulatory technology in the 
case of commercial fisheries involving the use of pelletized feed 
in ponds and heated water installations. 

The biological control of higher aquatic plants and algae 
by means of herviverous animals such as Ctenopharyngodon idella, 

Hypophthalmicbtbye molitrix, Sirenidae and plant-parasitic 
insects. 

The chemical control of higher aquatic plants and algae, 
taking the toxicity of the substances used for aquatic animala 

and other side effects into consideration. Environmentally 
friendly groups of active agents are in particular the chlor-
inated aliphatic carboxylic acids, herbicides based on synthetic 
auxins, diquate, paraquate, some selected triazinea and urea-
based herbicides. Groups which are not suitable include amino-

triazol because of its carcinogenic properties, Selest 100 
(2.4-D + 2,4.5-T) due to its high toxicity to fish and Diurone 
because it is accumulated in fish. 

The algicides and herbioida to be used and the quantities 
in which they are applied must be agreed upon with the users 
(fisheries, tourist organizations, hygiene authorities and nature 
conservation agencies) of the water body concerned. 

The biological incorporation of nutrients into higher 
plants which is preferable to be combined in warm regions with 
the harvesting of the plant biomaas for use as feed, to improve 
the soil structure, to obtain cellulose or biogas, or for other 
economic utilization. 

Nutrient precipitation in the water body using iron or 
aluminium salts with the addition of cla7 minerals. This method is 

greatly dependent upon the hydrographical conditions. It is not 

suitable for use in connection with highly eutrophic or shallow 

waters due to the remobilization of the phosphorus from out the 

sediment. 
The covering of nutrient-rich sediments with inert 

material Such 85 sand, clay, plastic films etc. 

Temporary drainage of shallow la1es to consolidate the 

mud. 
1) The damming of shallow waters to increase the water 

quality by increasing the depth and the volume of water. 
m) Alteration of the flow characteristic in natural and 
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artificial lakes to improve the nutrient balance (by-passing, 
dilution by nutrient-poor water). 

8) The utilization of eutrophic natural and artificial lakes 
for obtaining rotable water which conforms with the hygiene 
requirements and standards is possible by using treatment tech-
nologies which are currently available for application as long 
as the trophic level has not exceeded the level compatible with 
such technologies. In the interest of economic utilization of 
water, the following is proposed: 

Utilization of the natural binding capacity of the nutri-

ents adapted to the possibilities of the water treatment techiiOlO 
The complex opti.mization of the effort required for re-

habilitation measures in the catchment area and measures in the 

water body itself (e.g. aeration of hypolimnic water) and lech-
nological water treatment measures. 

The development of new, and the further development of 
existing technologies for obtaining potable water from eutrophic 
natural and artificial lakes. 

9) In order to be in a position to take more effective 
measures against eutrophication, research and development must 
be commenced or continued on a coordinated basis. 

It Is proposed that high priority should be given to the 
following research and development themes: 

Research into detail questions on the mechanisms of 
eutrophication, for example into the part played by trace ele-
ments and organic substances. 

Research into the processes of propagation and distribu-

tion of substances contained in the water. 
Determination of the critical levels of ecosystems. 

The development of fertilizers which afford optimum ac-

cess to the nutrients by plants but exhibit minium erosion and 

leaching properties. 

The replacement of phosphorus in synthetic detergents 

and other consumer products. 
The further development of biolQgical plant control 

methods. 
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Determination of ecological safety when applying restor-
ational measures. 

The development of new, and the further development of 
existing technologies for the removal of nutrients from sewage. 

1) The control of microbial denitrification during sub-
terranean percolation and in artificial lakes. 

The development of high-capacity equipment for the 
mechanical control of macrophytes. 

The development of suction rinsera for sprinkling fine 

detritus mud. 
1) The further development of methods for the economical use 

of plant production in eutrophic waters. 
m) The perfection of mathematical modelling techniques for 

eutrophic waters with the aim of making knowledge obtained by 

research available to the decision-taking authorities. 
n) The development of new, up-to-date measuring techniques. 

The multilateral international cooperation required should 
incorporate a modern information system. For this purpose, and 
also to promote general understanding, it is necessary to create 
a uniform standard terminology. The problem of eutrophication 
should receive priority within the International Referel System 

for Sources of Environmental Information (IRS). 

10) The need for qualification results from the complexity 
of eutrophication processes which can only be understood on the 
beaus of extensive knowledge of the natural sciences, ecology 

and economy. That is required is the following: 

Consideration of regional peculiarities such as social 

and economic standards, climatic and soil conditions as well as 

the kind of water resources. 
Theatment eutrophication problems at all stages of educa-

tion, starting with general educational and vocational training 

schools via technical schools and colleges up to postgraduate 

education. 
o) Inclusion of interdisciplinary and allied fields in 

qualification courses. 
d) Supplementation of education by well-organized public 

relations activities. 
- 12 - 



ii) The goal of education and the qualification pattern 
derive from the fact that the problems involved touch on a 
large number of aspects of the national economy, but do not form 
an independent scientific discipline. 

With the exception of the specialized training of individual 
persons in the fields of hydrobiology, hydrochemistry, sewage 
treatment and water management, qualification will be usually 

effected within the framework of other subjects or as an ancil-
lary subject. 

The syllabuses have to take into account the specific prob-
lems of the different regions of the earth. This applies to all 

stages of training in general education and vocational training 
institutions, colleges and universities as well as to post-
graduate training. The following specific recommendations can be 
given. 

Eutrophication should be dealt with in greater detail in 
lessons on environmental protection within the framework of bio-

logy lessons in general educational schools. In addition system-
atic education is required in extracurricular circles organized 
by youth organizations. The young generation, which will bear 
responsibility in tomorrow's society, is open-minded with regard 
to the solution of environmental protection problems, including 
eutrophication. Therefore it should be furnished with the neces-
sary fundamentals in good time. 

Eutrophication problems should be dealt with in schemes 
for the vocational training of skilled workers for employment 
in water works and water laboratories, of specialists for sewage 
treatrnent,water inspectors, hygiene inspectors, fishermen and 
people from related fields. 

Eutrophication problems should be discussed in training 
programmes for the following disciplinesz 

- Agricultural sciences (crop production, animal prduc-

tion, amelioration) 
- Porestry and conservation of nature 
- construction industry (hydraulic engineering, technical 

furnishing of buildings) 

- Landscaping 
- Economy (territorial planning, planning of national 

economy) 
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- Chemis.try 

- Engineering (chemical engineering, bioengineering) 
- Medicine (communal sanitation, pathology). 

d) Eutrophication problems should be dealt with in several 

special lectures, seminars and exercises within the framework 
of water protection disciplines. The specialists to be made 
familiar with these problems include: 

- College and university graduate engineers working in the 

fields of water supply, sewage treatment and water management 
- Sanitary engineers 
- }'drologists 

- Eydrochemiste 

- Rydrobiologists. 

For hydrobiologists, hydrochemista, and graduate engineers 
for sewage treatment and water management, a greater amount of 
specialized training including the preparation of graduation 
papers (diplom papers, dissertations) dealing with eutrophica-
tion is necessary. It is advisable to unite all of the different 
aspects to form one discipline, namely "technical hydrobiology" 
(see appendix 2). 

12) High priority should be given to the systematic further 
training of university and college graduates working in this 
special field as well as of the technical personnel (personnel 
employed in water works, sewage treatment plants and laboratories. 
as well as water inspectors) in order to provide such personnel 

with knowledge of eutrophication. 

The following qualification objectives are proposed: 

a) African, Asian and Latin American regions: 

- Special seminar: Prevention and control of undesired 

plant growth in waters (irrigation channels, reservoirs, water-

ways) and paddy fields in connection with the epidemiological 

and parasitological problems involved in the use of water for 

drinking and bathing purposes. 
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- Spezial seminar: Methods of determining bioproduciivjty 
and the nutrient balance in waters; training programme on the 
registration of eutrophication processes in the "Global Environ-
mental Monitoring System" (GEMS) and measures for preventing 
eutrophication. 

European region: 

- Specialized seminar: On the protection of waters against 
eutrophication taking into account the different possibilities 

for influencing regional development which are inherent in the 
social systems. 

- Specialized seminar: On problems of the rehabilitation of 
eutrophica ted aquatic ecosystems. 

Proceeding from the natural scientific fundamentals of the 
eutrophication process, these two seminars should also take into 
account the aspects relating to the national economy (cost-
benefit analyses, for example plankton production - rehabilita-
tion or/and increased water treatment effort) as well as the 
technology and economics of water rehabilitation methodj. The 

special seminars organized as summer courses should last 4-8 
weeks each. As teachers notable specialists from the region con-
cerned should be engaged. The programme should include, apart 
from 6 hours of lectures each day, two weeks of practical exer-
cises in which practical microscopy, modern investigation me-
thods, including evaluation techniques, and planned special 
lectures on the demonstration objects as well as excursions to 
appropriate research institutes and their research sites are 
carried out. If necessitated by the nationalities of the par-

ticipants, arrangements must be made for the simultaneous trans-

lation of the lectures programme into at least one or two of the 

UN languages. 

Seminars for technical staff of water works using sur-

face waters on the following subjects: 

- Analytical methods of determining the raw water quality, 
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including microscopy exercises in the determination of the most 
important phytoplankton species; 

- Technical plankton filtration problems; 
- Dependence of the raw water quality on the basic processes 

affecting the balance of substances in the water body; 
- Importance of the depth at which water is taken from 

stratified waters for drinking water production; 

- Fundamentals of measuring techniques for determining 
optimum water removal depths. 

The seminars for the technical staff should be organized in 
the form of qualification courses lasting between 2 and 4 weeks 
and should be presented in the national language. 

d) Promotion of local symposia (with international partici-
pation) which should be sponsored particularly by scientific 
associations. Two symposia on eutrophication problems recently 

held in the GDR may serve as example: 

1) Eutrophication and water protection 
Symposium with international participation (October 16th - 20th 
1973) in the castle Reinhardsbrunn, conference languages: German, 
Russian, English - simultaneous translation (Contributions in 
detail see Limnologica, Berlin 10/1976, No. 2). 

- Criteria and mechanisms of eutrophication 
- Eutrophication of ponds 
- Eutrophication of flowing waters 

- Eutrophication of coastal waters 
- Influence of the structure and utilization of the catch-

ment area 
- Fundamentals of the prediction of changes in the balance 

of substances caused by changes in nutrient import 

- Consequences of the eutrophication of stagpant waters 

f or their possible utilization 
- Measures to promote oligotrophication of natural and 

artificial lakes. 
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2) Natural scientific fundamentals of quality management 
of artificial lakes and reservoirs 

Advanced training meeting, October 1st - 3rd 1974, in Karl-Marx-
Stadt, national participation. 100 participants. (Contributions 
in detail see Acts hydrochim. at hydrobiol. /1975 No. 5/6 and 
.1:11976 No. 1 )For technical employees ( employees of water 
works, attendants of artificial lakes) practical microscopy 
exercises in a hydrobiological laboratory were organized. 

The lecture programme included for example: 

- Requirements on the quality of raw water for drinking 
water preparation 

- Effort and effect of rehabilitation measures in catchment 
areas of artificial lakes serving 58 drinking water reser- 

voirs compared to the expense of drinking water preparation 
- The most important processes of substance transformation 

and transport in artificial lakes serving as drinking water 
reservoirs 

- Possibilities and present limits of the prediction of 
phytoplankton development in artificial lakes 

- Prediction of the oxygen content in the hypolimnic water 
of a newly constructed artificial lakes during the first years 
of impoundment 

- Mathematical simulation of changes in the water quality 
of artificial lakes serving as drinking water reservoirs 

- Removal of dissolved iron and manganese from artificial 
lakes serving as drinking water reservoirs by means of deep 
water aeration 

- Calculation of the nutrient retention capacity of pre-
impoundment basins and the dimensioning of such basins 

- Nutrient input balance in artificial lakes serving as 
drinking water reservoirs and its reduction by rehabilitation 
and water quality management measures 

- The chemical properties of water in artificial lakes and 
their dependence on the structure and use of the catchment area 

- Effects of inorganic air pollution on the water quality 
in artificial lakes serving as drinking water reservoirs 

- Effects of agricultural activities in catchment areas of 
artificial lakes serving as drinking water reservoirs on ntrtrient 

input. 
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Advanced training courses and exchanges of experience 
under the auspices of non-governmental organizations (NGO'S), 
in particular of engineerst societies, to be devoted to the 
following topics: 

- Technologies for avoidong or reducing the nutrient input 
into water bodies 

- Methods for the treatment of nutrient-containing sewage 
- Measures for the treatment of water endangered by 

eutrophication 

- water aeration 
- deep water removal 

- Silt removal, including silt treatment and utilization 
- Nutrient precipitation in water bodies 

- Problems of corrosion control 
- Herbicides and algicides 

Hxplanation of eutrophication problems and of the re-
quired curricular extensions in the field of environmental pro-
tection in teachers' further education programmes 

Systematic involvement of university lecturers in re-
search efforts on environmental protection and especially on 
eutrophication. The entity formed by research, training and 
practice must be used to ensure that theoretical knowledge is 
immedic,ely applied to active environmental protection measures 

Provision of research facilities for candidates for 
diplomas and doctor's degrees as a form of international support 

for specialized training on eutrophication problems in suitable 

establishments 

13) For the systematic quantitative and qualitative manage-

ment of the natural water resources for the benefit of mankind 

public relations activities reaching to a ll levels of society 

are required besides problem-oriented training and further train-

ing. This requires: 
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Publications at different levels (natural scientific, 
social scientific, popular scientific, etc.) 

Involvement of non-governmental organizations (NGO's), 
especially engineers' societies and associations (like the GDR 
Kammer der Technik) and also of societies for the dissemination 
of scientific knowledge (for instance, URANIA in the GDR) in 

public relations activities. The non-governmental organizations 
usually have their own appropriate commissions and publications 
such as periodicals, annual reports, series of lectures etc. 

which should be used to make the people aware of the need to 
abate eutrophication and to encourage new methods and technolo-

gies to prevent damage caused by eutrophication 

Public relations activities on the largest possible scale 
and at all publicity and publication levels with the intention 
of disseminating the necessary knowledge of eutrophication prob-
lems to the causera of, and those affected by eutrophication and 

to those responsible for water management 

Use of scientific publications and mass media like 

- dailies (with relevant information being given to jour-
nalists at press conferences, for instance) 

- weeklies, illustrated papers, magazines, etc. 
- informative publications on specific eutrophication 

problems 
- popular scientific periodicals and lectures 
- posters, calendars and other advertising materials and 

pamphlets 
- radio, cinema, TV 
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Appendix 2 

IJNEP Symposium 
on the Eutrophication and Rehabilitation of Surface Waters 

Karl-Marx-Staclt 1976 
German Democratic Republic 	20-25 September 1976 

Explanations to the Recommendations which were adopted by the 

Symposium 

Example for a training programme for ecology and hydroblology 

Contents 

General remarks on the ecolo&y 8tudy 

Syllabua for ecology 
- Intramural studies - 

Training programme "Technical hydrobiology" 



A. Training of ecologists (hydrobiologists) at colleges and 
universities 

The study of ecology lasts five years. The basic course 

prepares the students for their specialized studies which start 
with the sixth term. The course of studies is concluded by the 

granting of the first academic degree. The graduates are em-
ployed primarily at water management and environmental protec-
tion institutions, in coastal and deep sea fisheries, in ad-

ministrative bodies and in industrial, agricultural, university 
and academy research facilities. 

The specific problems and objects in fresh water, marine 
and terrestrial ecosystems necessitate training in three direc-

tions: 

- "Technical Rydrobiology" including ecosystem analysis of 
natural and artificial lakes and flowing waters for water re-
sources management and fisheries, including the supply of pot-

able and industrial water 

- "Marine Ecology" (marine and fishery biology) including 
the ecosystem analysis of estuaries, coastal waters and selected 
oceanic regions for water resource managcment and fisheries as 

well as fish farming 

- "Terrestrial Ecology" including landscaping, environ-

mental and plant protection. 

The relative times spent on the different subjects in the 

training programme will be varied according to the requirements 

of the specific countries. 
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B. Syllabus for ecologir (hydrobiologi') - Intramural Studies - 

Subject Hours Lec- Exer- 	Practical 
total turee cises 	Work 

a) Specialization in Tech- 
nical I'drobiology 122 Q 450 	- 

- General hydrobiology 122 46 76 	- 
- Technical bydrobiology 414 66 146 	- 
- }rdromicrobiology 142 44 98 	- 
- Hydrochemistry 98 56 42 	- 
- Water resources management 124 38 86 	- 

Specialization mi Marine - 	 - 	 - 

and Brackish Water Biology 700 - 

- General hydrobiology 136 74 62 	- 

- Special hydrobiology 242 88 154 	- 
- Pishery biology 190 44 164 	- 

- Population dynamics 48 16 32 	- 

- Chemical and physical 
oceanography 84 28 56 	- 

Specialization in Ter- 
restrial Ecology 700 Q 450 	- 

- Environmental toxicology 98 42 56 	- 

- Theory of terrestrial 
ecology and its sites 152 60 92 	- 

- Plant protection 134 58 76 	- 
- Special terrestrial 

ecology 208 60 148 	- 

- Amelioration 108 30 78 	- 

Common for a), b), and c) 
- General ecology 90 60 30 	- 
- Autoecology, physiology, 

taxonomy of selected 
groups of organisms 192 48 144 	- 

- Environmental protection 44 22 22 	- 

- Practical training in 
ecology 100 - - 	 100 

- Mathematical methods of 
ecology 74 44 30 	- 

Time reserve 248 134 114 	- 

Time for graduation paper. 834 - - 	 - 
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C. Training Programme "Technical Hydrobiolo" 

Organisms and environmental factors in stagnant waters 
1.1. 	Predominant groups of organisms 
1.2. 	Floating ability and growth of phytoplankton 
1.3. 	Effect of light in photosynthetic oxygen production 
1.4. 	Photosynthesis of organic substances, alluviation 

proc eases 
1.5. 	Temperature stratification and its effect on bio- 

chemical processes 
1.6. 	Living conditions and metabolic performance of zoo- 

plankton 
1.7. 	Interactions between links of the food chain 

Organisms and environmental factors in flowing waters 
2.1. 	Colonization of hard bottoms 
2.2. 	Plant colonization of soft bottoms 

Direct effect on run-off 
Increased water losses due to evaporation 
Direct silt formation by higher aquatic plante 

2.3. 	Effect of higher aquatic plants on water quality 
2.4. 	Possibility of controlling higher aquatic plants 

2.5. 	The colonization of soft bottoms by animals 
2.6. 	The effect of animals on the turnover of substances 

in bottom sediments 

2.7. 	The plankton of flowing waters 

2.8. 	Hydraulic engineering and its effects on biological 
activity in flowing waters 

Biological aeLf-Durification 

3.1. 	Oxygen consumption 

3.2. 	The effects of temperature on biochemical degradation 

in water bodies 

3.2.1. 	The artificial heating of waters 

3.3. 	Oxygen import from atmosphere 

3.4. 	The oxygen balance equation 

3.5. 	Self-purification mechanisms 

3.6. 	The longitudinal a€tion of biological conditions in 
flowing waters, indicator organisms 
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Surface waters as biochemical reactors, prediction of 
water quality 

4.1. 	Artificial lakes as biochemical water treatment units 
4.2. 	The prediction of expected water changes in quality due 

to impoundment 

Load capacity of waters 
5.1. 	The categorization of the contents of sewage accord- 

ing to their harmful effects on the water body 

5.2. 

	

	The dependence of the self-purification potential upon 
the water type 

5.3. 	Oxygen content thresholds 

5.4. 	Non-degradable organics in effluent; heavy metals 

5.5. 	Inorganic nitrogen and phosphorus compounds; 
eutrophication 

Surface waters as open systems 
Response to disturbances, the restoration of polluted 
aquatic ecosystems 

6.1. 	Surface waters as open systems 
6.2. 	The reaction of aquatic ecosystems to shook loads and 

to step by step changing of the input 

6.3. 	The importance of micro-organisms for the maintenance 
and readjustment of a dynamic equilibrium 

6.4. 	Alteration of the state of balance between photo- 
synthesis and degradation of organic substances. Eco-
system lability caused by invasions 

6.5. 	The effect of hydraulic factors on both the buffering 
and regenerative capacities of aquatic ecosystems 

The performance of organisms in sewage treatment plants 

7.1. 	Biochemical and microbiological fundamentals 

7.2. 	The impairment of bioactivity by toxic agents 

73. 	The aim of biological sewage treatment 

7.4. 	The biology of trickling filters 

7.5. 	The biology of the activated sludge process 

7.6. 	Micro-organisms in drainage systems, settling and 
digestion tanks, anaerobic treatment of sewage and 
sludge 
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7.7. 	Large-area biological sewage treatment methods 

Organism activity in water supply systems 
8.1. 	The effects of increased dissolved organic substance 

levels on organisms in ground water strata and water 
treatment installations 

8.2. 	The effects of increased particulate organic substance 
levels on the biolor of water treatment installations 

8.3. 	The effects of incressed plant nutrient levels on water 
works 

8.3.1. 	Biomass production of the phytobenthos 

8.3.2. 	Biomass production of the phytoplankton 

- operational failures due to filter clogging 
- difficulties caused by odorous substances 
- accumulati'n of substances causing corrosion or 

incrustation of pipelines 

Measures for preventing eutrophication 

9.1. 	Governmental measures regulating utilization activities 
in the catchment areas of artificial lakes serving as 
drinking water reservoirs, natural lakes and coastal 

waters 

9.1.1. 	Influencing the water quality by procedures for the 
approve of surface water utilization 

9.1.2. 	Standards and directions involving water protection 

9.1.3. 	Water protection zones; drinking water protection 
zones, nature conservation, protection of landscapes 

for recreational purposes 

9.2. 	Measures to restrict nutrient import into waters 

9.2.1. 	The elimination of nutrients in sewage by chemical 

precipitation and soil treatment 

9.2.2. 	The keeping away of sewage by ring canalization and 

sewage diversion 

9.2.3. 	Regulations governing the use of land and minimum 

nutrient erosion 

9.2.4. 	Nutrient retainment by preimpoundmeflt; fundamentals 

for dimensioning and design of preimpoundnient basins 

9.2.5. 	The influence of uses affecting the water quality, such 

as poultry farming, industrial fish production and re-

creational usen 
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9.3. 	Measures performed in the water to reduce the nutrient 
content 

9.3.1. 	Mud removal (dredging, removal of mud after complete 
drainage, mud utilization) 

9.3.2. 	Nutrient precipitation inwatera using PeCl3  or Al2 (SO4 )3  
9.3.3. 	Biological nutrient incorporation in algae reaction 

basins; performance parameters, dimensioning 

9.3.4. 	Selective diversion from artificial lakes, preimpound- 
ment basins and lakes; technical methods of removing 

hypolimnic water 

9.3.5. 	The covering of sediments with clay minerals, sand or 

plastic foil 

9.4. 	Methods of and measures for using eutrophic waters 

9.4.1. 	Monitoring methods 

9.4.2. 	Removal and treating methods 

9.4.3. 	Measures for raising food production 

9.4.3.1. Agricultural utilization 
9.4.3.2. Utilization for fisheries 

9.4.4. 	Utilization for recreation 

9.5. 	Methods of countering the results of eutrophication 

9.5.1. 	The aeration of hypolixnnic waters in stratified lakes 
and artificial lakes, of shallow waters and sewage 

ponds; technologies for hypolimnic water aeration, 
airlifting with destratification; centrifugal, roller-
type, nozzle and cascade aeration 

9.5.2. 	Deepening lakes by damming, dredging or the consolida- 
tion of sediments by temporary drainage 

9.5.3. 	Physical methods for the control of organisms (weed 

cutting boats, electrical fishing) 

9.5.4. 	Chemical methods for the control of organisms (herbt- 
cidea, algicides, piacicides, molluscicides) 

9.5.5. 	Biological methods of controlling biologicel produc- 
tion (use of hervivorous fish, planned changes in the 

food web, weed problems and problem solutions in 

tropical areas) 

10. 	Economic aspects of water quality control 

10.1. 	Economic assessment of the functions and capacities 

of waters 
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10.2. 	Cost - benefit comparisons between quality-influencing 
measures in a catchment area, in the water body and 
during water processing-optimization of effort 

10.3. 	The planning, organization and control of water sanita- 
tion measures 

11. 	The natural scientific and technical fundamentals neces- 
sary for the understanding of the balance of substances 

and the loading capacity of waters are dealt with in 
further lectures, for example on: 

- Metabolic performance of the organisms 
- Natural laws governing the growth of aquaitc organ-

isms, dependence on living conditions 

- Colonization and living conditions in inland waters 
- Development of organisms which endanger health 
- Sampling methods in stagnant and flowing waters, 
methods of recording physical and biological meaàire- 

ments, microscopic determination of organisms which 
are important for water management, independent 
evaluation of laboratory and field investigations 
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