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Abstract

The aim of this study was to quantify spatiotemporal variation of water quality in
Tungsang reservoir, which located northerly adjacent to Khon Kaen city Thailand. The study was
conducted during October 1996-August 1997, and the grab-water samples were bimonthly
collected from three zones within the reservoir, the inlet (I), middle (IT) and outlet (II1). All water
samples were examined for their variations in physical, chemical and microbiological properties,
totaling 12 parameters.

The examination results showed the water quality of Tungsang varied significantly
between months and zones. Dissolved oxygen (DO) levels fluctuated significantly between
months (P<0.05). The average DO reached the minimal level in December, 0.10 mg/L, while its
maximal found in October, 8.32 mg/L.. The DO levels also varied between zones, as zones I, I
and HI, had their average values of 2.77, 4.27 and 1.50 mg/l respectively. The extent of organic
pollution, measured as biochemical oxygen demand (BOD), appeared to be distinctively different
between zones. Zone I had the highest average BOD value, 20.71 mg/L, while zones I and I had
relatively lower BOD which were 16.91 and 16.55 mg/L respectively. BOD levels fluctuated
significantly between months (P<0.05). The analysis results also showed DO and BOD values of
water samples recovered from Tungsang were negatively correlated (r=-0.87, P<0.05).
Microbiological aspect, measured as total and fecal coliform bacterial contents, also showed their
patterns of variation similarly to that of the BOD levels. Water samples collected from zone I had
the highest total coliform bacteriz , 1.76x10’ MPN/100mi, while that of zones I and I had
8.96x10° and 1.87x10° MPN/100 mi respectively. The fecal coliform number between the three
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zones were 1.31x10, 1.74x10° and 9.67x10° MPN/100 mi respectively. The city sewage
discharged from Khon Kaen municipality were remarkably the prominent source causing organic
pollution to occur in zone I by having its high BOD and coliform values. Another distinct variable
was electrical conductivity (EC), as its level also varied significantly between zones (P<0.05). The
average highest EC level was found in zone II, 812.83 microS/cm, while that of zones I and ITI
were 506.33, and 524.66 microS/cm respectively. Like the EC level, the water samples collected
from zone II had the average highest suspended solid (SS) content, 63.03 mg/L, while zones I and
II had comparatively lower SS levels as 29.41 and 26.25 mg/L respectively. The active
mineralization was well expected to occur in the middle zone, as well as its frequent observed algal
blooms, and that consequently leading to its high EC and SS levels. Phosphate (PO,) levels varied
significantly in water samples examined between three zones. The average highest PO, value was
found in water samples from zone I, while in zones II and III were 0.11 and 0.19 mg/L
respectively. All of those PO, values found in water samples from Tungsang exceeded the Inland
Fishery Standard Level (IFSL). Unlike PO,, the average nitrate (NO,) values did not vary
distinctively between zones I, II and IIT, which were 0.18, 0.16 and 0.19 mg/L respectively. All of
water samples examined showed their NO, values meeting the [FSL. Trace elements; copper (Cu),
cadmium (Cd) and lead (Pb), of first two variables were not exceeded the Inland Water Quality
Standard Levels (TWQSL). The Pb in water samples collected in October, in particular, its value
was relatively high as all of which exceeded the IWQSL. This was due to a seasonal run-offs; both
from domestic and agricultural sources, namely Khon Kaen city and paddy fields. According to
the IWQSL, the examination results by this study also showed that the water quality in Tungsang
was severely polluted, and its classification fell into Category 5. This was, as a result, not suitable
for any inland fishery activities.

The study results suggested that any mitigation measures particularly involving in proper
city-drainage system should be established. Such that measure will be very essential as in order to
minimize the sewage from Khon Kaen city flowing into Tungsang reservoir, and that any healthy
fishery as well as public recreation would be further expected. More studies about this reservoir
should be advocated, particularly in the case of an examination of toxic substances accumulated
within aquatic animals. This was also necessary, as such that bioaccumulated substances may be

detrimental hazards to human health.



