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ABSTRACT

In Myanmar it is still customary for many people living near the
rivers to make use of the water from these rivers for potable purposes. People
use these waters directly or by some treatment. These waters are treated by cost
effective conventional methods such as sand filtration and coagulation methods
especially in some municipalities.

The occurrence of natural organic matter (NOM) in raw drinking water
can be problematic for water utilities. NOM influences several processes in
drinking water treatment in an unfavourable way. It is also a precursor for
haloforms which occur as disinfection by-products (DBPs) after chlorination of
drinking water. These haloforms are considered to be carcinogenic. Humic
substances, comprising leached soil and aquatic organic materials from
vegetative decomposition, make up a large portion of NOM and serve as a
major precursor to DBPs formation.

This study was focused on the effectiveness of conventional water
treatment methods, sand filtration and coagulation, for removing humic
substances and other impurities from surface waters. Seven different surface
water samples were studied in this research. Ayeyawady River water, Hlaing
River water, and Ngamoeyeik Creek water were investigated. Ayeyawady
River water is used as drinking water in several areas. Although Hlaing River
water and Ngamoeyeik Creek water have not been used for drinking purposes
these are potential sources of drinking water for Yangon City. Three locations
in Ayeyawady River, one location in Hlaing River, and three locations in
Ngamoeyeik Creek were selected for the study. Among them Ayeyawady

River water was found to be of relatively good quality in general.



iv

Water samples were collected and subjected to filtration and
coagulation. Glass columns 20 inches long and 1.5 inches in diameter were
used for the filtration experiments. Sand, burnt paddy husk, charcoal, and
granular activated carbon were used as filter media. Separate layers of filter
media were used in some columns and mixed media were used for some
columns. Alum and PACI were used for coagulation. Dosages of 20, 40, 60, 80
and 100 mg/L were used in the experiments. Temperature, pH, DO and UV and
visible absorbance were mainly measured before and after each treatment. The
concentration of humic materials in a natural water is linearly proportional to
its absorbance. Humic substances are the major constituents of dissolved
organic carbon. Therefore, measurement of absorbance was used as a rapid
method and indirect way of measuring the level of dissolved organic materials.
Absorbance can be correlated with COD. Also a ratio of absorbance at two
wavelengths, 460 and 660 nanometers, called the E4/E6 ratio was determined
to study the removal of humic acids and fulvic acid. In order to assess the
efficiency of the treatment methods, measurements were conducted many times
throughout the research for generalization.

It was observed that sand was the most efficient medium for absorbance
removal. Optimum dosage of coagulants varied with water samples.
Determination of E4/E6 ratio value provided more information on treatment
efficiency. The results indicated that E4/E6 ratio decreases with increase in
absorbance removal percent. Removal percent can be predicted with E4/E6
ratio of treated samples. In general, it can be concluded that the conventional
water treatment systems can effectively remove the humic substances and other

impurities present in river waters.
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