
(b) Crushed rock sand could be used to partially replace river sand (upto about 25-
30%) in concrete and the strength would be increase moderately. 

(c) Off shore sand could be used in concrete with full replacement of river sand with 
marginally low strengths but resulted in poor workability. 

 
Similar results were observed in the trials carried out at the NBRO.  It was further 
observed that- 
 
(a) If river sand is completely replaced by crushed rock sand, marginally higher 

stregths could be achieved.  However if the fine fraction is reduced, appreciable  
increase in strengths could be achieved. 

(b) Strength  of concrete mixes made with dune sand could be further improved by 
blending it with 25% crushed rock sand or mixing with river sand in equal 
proportions. 

 
In case of masonry applications the following funding may be considered to be 
significant.   
(a) Dune sand was vary fine (98% passing 1.18mm sieve) and thus it could be used 

without sieving in wall plasters and renderings. 
(b) All the dune sand samples tested complied with zone limits specified for use in 

mortars and plasters in BS 1198,1199 and 1200: Specifications for building sands 
from natural sources. 
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A comparison on rainfall averaging methods 
 
Estimation of average rainfall over a catchment based on rainfall observations made at 
several locations within the catchment is necessary in many hydrological studies.  
Among the many methods available for averaging rainfall over an area, methods such as 
Arithmetic Mean Method, Theissen Polygon Method, Isohytal Method and Distance 
Weighting/Girding Method are simple methods, are simple methods, which are widely 
in use.  The accuracy and applicability of these methods depend on many factors.  Some 
of them are topography of the area, distribution of the rainfall gauging stations, 
distribution of rainfall, etc. 
 
A comparison of the above areal rainfall averaging methods was made by applying 
them to kotmala Oya Catchment.  The study used monthly rainfall observations for 
twenty years at 14 gauging stations within and around the catchment.    The data were 
visually checked and missing data were filled.  Subsequently, the data were checked for 
consistency  using double mass curve method.  Areal average rainfalls over the 
catchment on monthly basis for the total period of 20 years were estimated based on all 
the above methods.  In the case of Distance Weighting Method, areal average rainfalls 
were estimated for seeral different sizeds of grids.  The comparison of the methods was 
done based on means and standard deviations of the estimated areal average rainfalls 
for the twelve months in the year. 



 
Results indicate that the monthly areal average rainfalls estimated form the Theissen 
Polygon Method, Isohytal Method and Distance Weighting/Girding method are very 
close to each other while the estimations obtained based on Arithmethic mean method 
are slightly different, for the Kotmala Oya catchment.  
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Arsenic contamination of groundwater in Bangladesh 
 
Chronic poisoning of populations by arsenic in ground water has led to the biggest 
environmental health crisis ever in Bangladesh.  This paper presents an overview of the 
problem.  The origin and distribution of arsenic, current theories on its mobilization and 
transport in the groundwater environment, and future trends are addressed.  Secondary 
data from reports shows that groundwater is the source of potable water for at least 95% 
of the population.  One sample survey conducted in 41 districts shows that 50% of the 
wells tested have arsenic levels higher than 0.01 mg/l (WHO) guideline). Its origin in 
ground water is attributed to geological sources, and field evidence is consistent with 
the oxyhydroxide reduction theory. Health impacts on exposed populations and the 
social dimension of the problem particularly with respect to women and children is 
critical.  Skin, hair and nails accumulate arsenic and in the first stages of exposure, 
affected persons suffer from skin disorders and are sometimes rejected form family 
circles.  Excessive exposure has lead to deaths.  In one small study the prevalence rate, 
on the basis of visible symptoms, was 8 in 100 persons, Implications for agricultural, and 
irrigation policy are still insufficiently analyzed.  Implications for water supply policy 
are known to be critical.  Awareness has to be created in a population, which is mostly 
illiterate, and contaminated sources have to be treated or alternative sources provided.  
The relevance of this topic to Sri Lankan water sector professionals lies in its being a 
current international issue on which were must be informed. 
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Passenger demand estimate for The Bandaranayake International Airport 
 
Airports require large and very expensive infrastructure.  It takes a long time to plan, 
design and construct these infrastructures.  Hence, airport operations have to anticipate 
future requirements for the airport and take necessary action well in advance.  To 
determine these futures needs, passenger demand forecasts must be available to the 
airport operators.  Both airlines and passengers benefit from timely developed airport 
infrastructure facilities.  Also the airlines can plan their operations depending on the 
available passenger demand estimates. 
 
The first phase of the development of Bandaranayake International Airport-Colombo 
(BIA) was completed in 1987 and it was expected to meet the demand up to year 2000.  
However, due to changes in airport and airlines operations the airport is experiencing 
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