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During the period June July 2, 1976. theiwriter paid in 

',visits to some of the Latin American countries for the multiple purbose, 
hofil (1) Attending at the invitation-of the'WHO/PAHO Q££iqe.: i 

the Fifteenth Latin—American Congress on Sanitary. 
Engineering in Buenos Aires; ‘A 

_ 

_4“ 
(2) Participating at the.deliberations of a Symposium 

on Treatment and Disposal of Wastewaters, organized - 

by WHO/PAHO to take place in conjunction with they
' 

‘Congress; ’ 

- 
‘ 

A r
V 

(3) Reviewing with the PAHO and CEPIS officials particiél'h 
pating at the Congress future WHO/CC activities in tg.i 
Latin America; 

(4) Paying a visit to FEEMA (Guanabara State Agency" 
yfor Environmental Control) in Rio de Janeiro on hist‘ 
way to Buenos Aires, and; , 

=w 

(5) Paying a number of brief visits to State Agencies
V 

in Colombia concerned with environmental control 
in Colombia on return trip to Toronto. 

(1) FIFTEENTH TNTERAMRICANLCCNGRESS or SANITAB¥{E§ClNE§RINC 
TInterAmerican”Congresses on_§anitary Engineering are organized-' 

on a‘regular bienial basis by the InterAmerican Association of Sanitary‘ 

Engineering, known as AIDIS (Asociacion Interamericana de Ingenieria 
-'0 

.Sanitaria). The previous AIDIS Congress was held in 1974 in Mexico, At: 

City; the next AIDIS Congress will be held in 1978 in San Domingo,tA 

A 

The total registration at the Buenos Aires Congess,was_esti-‘I 
i mated at approximately 1000 people of which about 700 professionals and 

’the rest distributed among the eiibitors, press and the accompanying 

spouses. The total registration, although somewhat below earlier expec-0 

tations, was considered nonetheless, most satisfactory by the Congress 

officials in view of the fact that_Argentina's largest and most prosberi



ous neighbour, Brazil, had only'montfi§ earlier enacted legislation which 

"makes travel abroad difficult and very costly. 

The Congress was held in modern and comfortable quarters of_‘ 

,the "Cultural Centre - General-San Martin" in downtown'Buenos Aires. It _ 

Aowas opened by the Congress Chairman,.Ing. Miguel Lasala of Argentinaoi 

followed by opening and congratulatory remarks by the AIDlS president ' 

Dr. Roberto do Rego Monteiro of Brazil, Dr. Danie1_Lopez of.PAHO,rand-'lv ”o 

‘several government officials of Argentina and of other Latin Americanc5b“' 

countries. Simultaneousltranslation in Soanish, Portuguese and Engligh .) 

was.provided. 

The Congress was organized in nine simultaneous sessions 

devoted to (1) Potable Water (supply of potable water to'urban, suburban 

and rural areas); (2) Liquid Waste (disposal-of urban and rural liquid 

‘wastes); (3) Contamination (pollution of soil, water and_air; radioactive -i 

contamination; light and noise pollution); (4)b?hysical Planning (rolejlif 

of environmental sanitation in rural habitat); (5) Solid Waste 

iof solid waste from urban and rural areas); (6) Public Hvgiene (sanitation‘ 

-pertaining to industrial e'nv'iro'nn‘1en‘t-H, public beaches, po'ols,’: etc.);‘:y 

_Planning (administrative.and policy planning on a comprehensive national 

and interamerican basis); (8) Education and Research; (9) Disasters“ 

‘(planning for emergencies). 

Unable to resolve the ubiquity requirements of attending 

simultaneous sessions and in the absence of any time—table of oapers 
’».being presented at different sessions, the writer settled to attendings 

the Session on Contamination (session no, 3). A comprehensive listing .



of papers presented at the AIDIS Congress is given in Appendix I, The . 

_ 

writer's comments on some significant papers given in session no, 3 are‘ 

ipresented in Appendix II. _Among them are: a paper by Monti and Mauro_ 

of Argentina describing a technology developed for removal of arsenic . 

from arsenic-rich waters destined for human consuption; a paper by GiF; ' 

an 
Oliveira of Argentina on mathematical modelling applied tégdiffufiibfi Ofe” 

_ 

pollutants in semi-enclosed water bodies; a paper by H. Kawaimetfal oft 

.'Brazil on balances of organic matter and dissolved oxygen in the Billings 

Reservoir; and a paper by Dos Santos et al., of Brazil describing a 

.gadioisotope technique for measuring dispersive capacity of water bodies; 

’ 

(2) .sYMP_osIUM»0N AND DISPOSAL OF WASTEWATERS. 

The symposium was held the week preceding the AIDIS Congress. h- 

It was organized_by-PAHO for the purpose of providing an oppor;uni;y.;qA‘ 

Vsome of the participants at the Congress to acquaint themselves with new’Ae 

elowbcost technologies in wastewater treatment. ispecialists from Argentina, 
' 4 

Brazil, El Salvador, England; Mexico; Peru, United States and Veneiuela 

gave lectures over the five—day period, on different aspects of 
- treatment. eTechnical and organizational responsibility for the Symposium 

V 

was assigned to CEPIS of Lima, Peru (a research and training arm of PABOL
V 

for Latin America). The writer did not take part at the Symposium‘ 

itself but was present at an evening session during the AIDIS Congress ' 

‘when the conclusions reached at the Symposium were discussed and reviewed. 

The complete Symposium program is shown in Appendix lII and a writer's 

summary of the conclusions of the Symposium is given in Appendix-IV. In 

g all, l92 people coming from.a large number of—latin American countries r 

attended the Symposium at which 20 speakers from 8 countries lectured. 

CEPIS will publish-the proceedings of the Symposium.



‘(3)‘ METINGS IN BUENQS AFRES 
The AIDIS Congress has provided the writer with the opportunitw3jbrA 

I 

A 

of holding two formal meetings and a number of informal meetings.with 

scientists and engineers attending_the Congress at which WHO/CG past and 

proposed future_activities on behalf of the batin American §¢ufieiie§7.. 

have been reviewed. 

.At one of the "formal" meetings with Ing. Roberto Casanas, 

Director of the Institute for Water Use Technology (a branch of*theb 

Argentiniajn National Water Research E_stab1;1sh;nent"known as.
_ 

.Instituto Nacional de Ciencia_y'Tecnica Hidricas) and Ing. Dante fiunoz f 

of the WHO Buenos Aires office, the designation of INCYTH as the WHO’ 

National Coilaborating Centre for Surface and Ground Water Quaiity was’ 

reviewed. Brief1y,'INCYTH has the competence and is desirous of becoming ' 

‘the national WHO/CC. ‘The_nationa1 WHO office fully supports such designation. 
I 

It was left to the writer to-initiate,.on his return to Canada, formal 

steps leading to the designation of INCYTH as WHO/CC. Also a visiting 

'2eweek fellowship by Argentina WHO allowing Ing. Casanas to visit fiCIW 

.was discussed. A tentative date for such a visit has been set for 

October 18-29, 1976. 

At the other "formal" meeting with Ing. Odyer Sperandio; 

"birector.of CEPIS and Ing. Dante Munoz, past activities and future 
I 

cooperation with our WHO/CC were reviewed. Among the topics discussed". 

; were: the designation of CEPIS as Regional WHO/CC (agreed);‘ distribution 

v,of the Water Quality Bulletin to_Latin American-scientists and engineers



(no need for Spanish edition; cfifiis will suppleent our current mailing 

x1ist); CCIW assistance in providingfllecturers for some of ghe traini§g‘i 

courses organized by CEPIS (CEPIS would pay travel and per diem expenéi,W_~.V 

ses); VWH0/CC participation at the World Water Conference in Mar deli. 

Plate, March 1977 (poss1b1e).‘ 

h’4._ VISIT T0 FEEMA, RIO DE JANEIRO 

During the one-day visit to FEEMA (Fundacao Estadual de-Engenhariail 

, 
de Meio Ambiente - State Corporation for Environmental Engineering)_the . 

‘writer met with Eng. Victor Coelho, Chief, Department of Pollution =t 

‘Control, Paulo Sergio da Cunha Leite, Head, Special Actiyities éerfiice, .

A 

‘Ana Maria Garrido, Head, Analytical Quality Control, Victoria Valli
M 

Braile, Chief, Air Pollution Control Division and'several other'FEEMA;V 

T staff members." 

particular interest to FEEMA was the adoption_of Canadafs.”3 " 
NAQUADAT system. -FEEMA staff were very pleased the way NAQUADAT has~_‘ 

been working for CETES$ in Sao Paulo. 

Future intensification of contacts between FEEMA and WHO/CCV 

has been agreed upon, 

(5) VISIT T0 COLOMBIAN'WATER INSTITUTES 

"Since this was the writer's first visit to Colombia, the 

permanent WHO office in Bogota had arranged well in advance a most 

-, intensive program of visits to various_Colombian water-research and 

operational institutions in Bogota and Cali during the writer's 3+day



~ 
stay in Colombia.A 

f0n the first day in Bogota, brief discussions were held with‘. 

WHO staff engineers Henyk Weitzenfeld and Guido Acurio.' Ing.—Weitzenfe1d',” ; 

V‘ 
subsequently accompanied the writer to all institutes visited in Dogotadil 

and" Cali- 

5.1. _Ministry<of Health, Directorate General for 
Sanitation, Bogota ..p ' 

Discussions were held with the Director, Ing. Hector Collazos. 

He outlined the severe pol1ution.problems resulting from rapid (and » 

unplanned) urbanization of Colombia since the second Wor1dIWar.d Some-85 

cities in Colombia have more than 25,000 inhabitants,V3 cities (Bogota, 

'_Cali and Medellin) haye passed 1 million population while a fourth city -"‘ 

(Baraouilla) is approaching 1 million inhabitants. Among the currentfi 

pressing problems is mercury contamination. The writer has been asked .1 

to send information on sampling, preservation and analytical methodology” 

for mercury. Ing. Collazos accepted to write an article for the Water 

Quality Bulletin. 

_5.2. IMSFOPAL, Bogota 

Instituto Nacional de Fomento Municipal (INSFOPAL) is the 

National Institute for Urban Development responding to the Ministry 

Health. The writer held discussions with Dr. Hectqr.§amarra,.INSFOPAL '-» 

Director, Dr. Hector Ospina, Chief Hydrogeology Research_Division, Dr. 
Pedro Penuela, Chief, Planning Division and Ing. Gerardo Geath, expert‘ 

in mathematical modelling (applied to problems of water supply, treatment
I 

distribution).



It was impressed on the writer, the heavy dependence on 

water use in Colombia.. The writer outlined the respective resfionsibilitiesgi 

and activities of Canada's DOE, IWD and CCIW.’ Agreement was reached on" b 

future exchange of information. 

.5.3. .cvc, Cali ‘ 

It might be indicative of the tight schedule of visits in_ 

Colombia the fact that the writer was required to leave the hotel at‘b:? 

05§O0 am for a 06:45 am flight to Cali in order to attend a meeting at 
. 

A 
the hgad office of the Corporacion Autonoma Regional del Cauca((¢VC) at" 

A 

03:00eam.v There a meeting was held with Ing. Alberto Fatino,'Chief,g¢VC 

twater Division, his assistant Ing. Guillermo Regalado and lng. Raul- _ 

I 

Arias responsible for water pollution control._ 

»CVC was established in 1953 to assume comprehensive_responsié 

'bi1ity over the regional development of the Cauca River Basin (ver?_mu9h 

along the lines of the Tennessee Valley Authority). The CVC budget 

comes from federal government contributions and 3 per l0b0-taxucontrie _;A" 

butgicgm from the tauca River valley property owners. 

Based on data-gathered over the past 35 years, the flow of the 

Cauca River extending some 210 km over the CVC region, has been ca1— 

gculated at 48 m3/sec (minimum), 1200 m3/sec (mafiimum) and 250 m3/sec 

(mean flow), Some 14 tributaries (averaging a flow of 104 m3/sec) enter 

Cauca_through its right bank and 13 tributaries (averaging a flow of 69V 

enter through its left bank. Extensive use is made of ground 

-water (about 17423Z of the total water supply). About 1300 people work 

for CVC of which 160 in water management.



Ing. Arias accompanied the writer to CVC laboratories as well 
-V 

as to the Cali industrial zone where untreated industrial sewage is. 

discharged into the Cauca River. There are some 20 sugar plants, 2 pulp 
:-I 

'1 and paper plants, cement plants, tannery plants, asbestos'p1ants,7organic-2 

a:_;'d_ inorganic chemical‘ plants discharging into the Cauca‘ Rivera." -

‘ 

_-extensive stretches of the Cauca River, D0 is zero, its average value 7h,. 

ereaching 0.5 ppm. Coal mines discharging into the upper Cauca are 

. another cause of oxygen deficiency. 

Close cooperation between CVC and WHO/CC has been agreed up9§,', 

5.4. CAR, Bogota 

On the final day of his stay in Colombia, the writer paid a 

visit to Corporacion Autonoma Regional de la Sabana de Bogota, etc (or 1 

briefly CAR). He was received by Ing. Hector Parra, CAR's Executivepdi 

-Director, and his assistant Ing. Angel Rodriguez.
4 

The CAR responsibilities are similar to those of CVC except, 
V 

that they relate to the regional development of the Bogota Valley. Thév 

comprise among other things: rural electrification, reforestation, 

erosion control, recreational parks, aqueducts, ground waters, reservoirs,_: 

irrigation, etc. 

The writer was accompanied by Ing. Rodriguez to various.sites 

on the Bogota River. The degree of deterioration of the Bogota River 

was appalling. Over extensive stretches the-River volume was extremely 

low, black in appearance and emitting obnoxious odours.



Underétanding vas.reached to eétabiish close reiationsfi1p~’ 

betweefi CAR and WHO/CC5 Ing. farra has agréed§tO.¢ontribute_an ‘_.V 

t§.£he Water Quality_Bu11etin.
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‘REMOVAL OF ARSENIC FROM WATERS DESTINED FOR HUMAN CoN§UMrIIoN_ 
by Hector Julio Monti and Francisco Osweldo Mauro- (in Spanish). ‘ 

In the three Argentinian provinces of La Pampa; Santiago del 

Estero and Cordoba, the only source of water supply is groundwater_highi 

in arsenic. Arsenic in concentrations of 70.2 mg/1 is known to'cafigeW”..? 

chronic intoxication, localized tumors and dilatation of cutaneous M 

capillaries, Arsenic is known to be carcenogenic as well as to affect_ 

. the nervous system. Based on the authors‘ research, a pilot plant was 7 

built capable of treating 500é700 1/h of arsenical waters in Ponteiihi 

Quemada (province of Santiago del Estero).. Water containing 0.95-l.00R 

': mgll of arsenic is reduced to 0.25-0.30 mg/l after treatment. 

~Water is-brought up from the well by means of a.piston pump at ' 

‘ the rate of 7 m3/h. to 2 iron tanks (25 m3 each) in which are injected 

_ reagents 400mg/1 of ferric sulfate and-350 mg/l of calcium oxide. Tanks 

are filled in 3 hrs 30 minutes. Subsequently 2 hrs 30 minutes are lriw 

allowed for the coagulate to deposit. The clear supernatent liduid is‘. 

decanted into 2 cistern tanks where a second" sedimentation of 
A 

2 Vhr.s.‘30 

minutes is allowed. The resulting liquid is filtered through a :11cer'7 

press at 10 m3/hr. PU@P¢d into an elevated tank (20-m high) of 30 m3"’ 

.capacity and fromthere distributed to 14 public outlets in the village.



’,MAiHEMATICAL MODELLING OF DIFFUSION OF POLLUTANTS IN SEMI-ENCLOSED WATER" »‘” 
.BODIiE.s 

‘ 
’ ' 

‘ 

» 
“ ‘ 

by Guillermo Fernandei d'0liveira (INCYTH) 

The model has been applied to industrial discharges from 

iPuerto Madrin into Golfo Nuevo in Argentinian Atlantic_waters. Three 

bidemensional models were developed each as a function of time; In-the.“ 
‘first model are calculated the tides which in Golfo Nuevo have an-r7 

amlitude of 2'm. In the second model are calculated the residual 

cfcurtents due to winds and their interaction with.tides with the resulting 

total field of velocities.V 

The third model considers diffusion as the sum total of they 

_advection due to regime of circulation calculated from models liéhdlé‘ 

and the diffusion proper, and the resulting drop in contaminant coni 

centration.
I

4 

CONCLUSIONS REACHED: 

(1) _Tide currents play a principal-role in the dispersion and e1im1nat1on.'t 
.of contaminants from the Golfo Nuevo, ' 

V " 

V 
(2) Residual currents alone are not very effective in reducing contamin—. 

ants given their small magnitude (2-3 cm/sec); however in combination; with tides, they increase the effectiveness of the latter very‘ ' 

substantially. 
(3) The maximum concentration in an area where contaminants are discharged» 

. increases very slowly as the system approaches equilibrium. “Its
’ 

magnitude, for a coefficient of turbulent diffusion of 100 m2/sec‘ 
is less than 1 ppm for a load of 1 kg/sec (for a homogeneous mixture 

‘ in an area of 2.8 km x 4.1 m x 2.8 km). Authors_claim that chef 
models developed are easily applicable to other semienclosed bodies 
of water; ‘ '

» 

____......_._. _.__..... ..... . .



CHARACTERIZATION OF SANITARY C0NDITION§ViN BILLINGS RESERVOIR FROMATHE 
‘:EOINT or VIEW oF BALANCES or QRGANIC MATTER AND DISSOLVED OXYGEN 
by Hideo Kawai, Tsutoum Yano, Sergio Jose Chinez (CETESB) 

Billings Reservoir is situated in the southéeastern area of 
Asap Paulo; At present, it is highly polluted as a result of considerable LVTR 

discharge of domestic sewage and industrial wastes from the Greater Sao. 
' _Pau1o. In view of the plans to use this water not only for boating 1

” 

and swimming-but also for water supply, studies were initiated to relate A 

water quality to the varying hydrualic operations and pollution loads of’: ." 

_.the.reservoir. 

'rDETERflINATIoN OF DISPERSIVE CAPACITY or WATER BODIES BY MEANS OF RADIO- 
.ISOTOPICeTEGHNIQUES 

V'bj_Jose'Leomax dos Santos, Edmundo Garcia Agudo, Augusto Merighi Junior 
“i and Wladimir Sanches (CETESB) ' 

. 

* - 
‘i‘ 

A 

V" 

"3romoe8 Z" used as radioactive tracer (obtained by neutron irradiation 

of either KBr or NH4Br. Factors affecting.physica1 dilution (effluent 
dispersion) based on special distribution of the tracer have been J‘ 

calculated using a mathematical model developed by Danish Isotope. 

Centre.
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APPENDIX IV -’ 
". 

A 

' 

coNcLUs1oi$Is of 4ysj{MPo$i'IJM ‘ON’ 

'» TREATMENT Ann Dl§POSAL or WASTEWATERS 

G999§§l;¢°nsideréti°# 
I H" 

As a result ofya conhination of high pppulationrgrouth and‘ 

jhrapid industrialization of many countries of Latin America and_the:g§ 
ucaribbean Areas;-problems'of water contamination have become serious, 

Considerable resources wi1l_have to be devoted to the control of-water’
I 

tcontaninationi Hence, it is_important to be acquainteo nith suitable 
"iv 

.géchnologies for wastewater treatment. Such technologies shoulo bel 

adaptable to local conditions. An outline of such technologies is the‘ 

lprimary_purpose of the Symoosium. 

?¢é§9%9a%.A% acts 

Design and construction of waste_treatment plants must be in 

response to specific needs.r Engineers often haye at their disnosal a 

number of alternatives. The solution adopted-should be based on ¢are£¢i’f 

economic analysis which takes into consideration the local ability toxt 

‘manufacture-equipment.~ 

h It should be recognized that in future, the costs of treatment‘ 

hof industrial and urban waste will be higher than they are today in 
-spite of any technological advances. 

., ........ ....—... .. .. ...__....._,....



In coastal cities, underwater discherges should be considered, ‘ E’ 

In incnstrial.areaé¥ large Scaie treatment plants Should be coneideredtf 

>uto reduce the.costs; Likewise, there shonld be regioneiization in V 

management and maintenance of wastewater treatment p1ants§. Also treatment." 

of comBined.naste from many indnstriél.fil§nts in an ;ndustr1a1_pgrkfl~j 

__shon1dvbe;fonnd economical.- 

There is.e need to reduce the volnme of 

‘from';;nV-industrial 'pi:o¢e$$. To this end, pilot plant studiesjghould be 

’_he1pfu1. 

It is recommended.that an active programme of training and_ 
rVcontinn1ng'education in wagcewaper treatment he initiated; 

Re-nee-of wastewgte: should be investigeted¢' Any project
! 

Vclsnould be preceded By careful cost hnalysis. 

Pertinent experiences gained by various countr1e§_and institutes‘ 

‘should be exchanged through CEPIS and local technological centres.’ 

Effort vshould-be made to 1oca1AJ,eyt.n;an£1fac.ture .wastéA_water~ ~ 

treatment;equ1pnent;> 

Processes of treatment by the way of stabilization lagoon gnd 
neextended:aeretion;shon1d‘be*explored.



Financing 

uvgquiggble financial contribution for_the 

.wastewatér treatment plants should be secured from users of raw wépef. ”1' 

AA1éo incefitives'shou1d be offered to this end.



~ 
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