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ABSTRACT

A surface water quality model, QUAL2E, developed by United State
Environmental Protection Agency, was applied to simulation impacts on the
disperse of nutrient pollutants and the change of dissolved oxygen in the selected
section of Ping River, which runs through Chiang Mai City, Thailand.

The QUAL2E was modified, calibrated and validated according to field
measurements, which were done in September 2002, January 2003 and April 2003.
Geological representation and flow profile of the river were analyzed based on the
last 10 years data, provided by Upper Northern of Hydrology and Water
Management Office (UNHWM) with support of data from field measurement. The
last 10 years climatological data was provided by Chiang Mai Meteorology
Information and Mapping Office (MIMP). The calibration and validation processes
for dissolved oxygen and nutrient parameters were based on stepwise simulation
for each parameter. These were accomplished by progressively defining
atmospheric reaeration, oxygen depletion due to carbonaceous biochemical oxygen

demand, nitrification, and sediment oxygen demand to reach the result.

The success of application of QUALZ2E for the Ping River was considered
by the ability of presentation the whole system under different conditions. In the

cold season, it was found that three highest sensitive parameters for DO



concentration were ranked from temperature, BOD decay rate, and SOD,
respectively. Whereas, the most sensitive parameters for BOD concentration were
ranked from temperature, BOD decay rate, and BOD settling rate. Effects from
point load below the junction of Mae Kha Canal and the Ping River were also
assessed. Six scenarios were established relying on three different flow capacities
of Mae Kha Canal and three different BOD concentrations of discharge point.
BOD concentration was supposed to be the most important factors, which affected
to the Ping River in the study section. The flow capacities were the mean capacity
(1:1 correlation), 1.5:1 and 2:1. Ii was found that, before discharge point, Ping
River satisfied the Thai Surface Water Quality Standard for DO and BOD
concentrations for class 2. In all of the scenarios, the most critical segment was
about 10 km after the discharge point, which BOD concentration was belonged to
class 5 of TSWQS. Different scenarios showed the different recovery abilities of
the river. The model showed high capability of river to be concerned. The model
presented good predictive ability with the majority of predictions more than 80%
for DO and BOD concentrations of the selected part of the Ping River. It was
found less predictive ability for nutrient concentrations, such as NOs, NH;" and
PO, due to the insufficient reaction parameters. Sensitivity of the model input
parameters was found to differ between hydrological parameters, temperature and
some reaction coefficients of the river as well as the season. The most sensitive
assessed parameters, which were found in most of the cases, were temperature,
SOD rate and BOD decay rate.
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