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Study on the Long-term Change of nitrogen in the Tidal Area of River

EAD VI S - -
KIM, Won Kyu-KANG, Ju Bok

Abstract (] Several field surveys were conducted to investigate changes of water quality with time in a tidal river.
Results indicated that nitrification process were dependent on the change of salinity and suspended solids
concenttration, Therefore laboratory batch experiments were conducted, using suspended solids and sediment taken
from a tidal river, to study the effect of salinity on nitrification and to estimate kinetic parameters of it in the tidal
river, Suspended solids and sediment were sampled at a point in the middle stream. Sediments were were collected
from the aerobic laver of mud, The change of nitrogen concentration with time was clearly explained witk Monod
groth model and kinetic parameters were obtained by curve fitting method. Changes in NH4-N, NOZ-N and NO3-N
concentrations in the river ROKKAU with time were simulated well using Lagrangian reference frame and parameter
values obtained in the laboratory tests. The mechanism of nitrification by suspended solids and sediment in a tidal

river is shown to depend on tidal effects,
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Fig.1 Map of the Rokkaku River and monitering station
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Fig.2 Temporal changes of chlorides and suspended solids concentration in field observation
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Fig.3 Temporal changes of inorganic nitrogen in field observation
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Table.1 Estimated concentration of ammonium and nitrite oxidizing bacteria

sampling Clconcen |$$ concen ammonium - nitrite nitnte > nilrate
Lration Lratlon ton © estimated ton t estimated
ol reaction Ume | o5ncentration TE4CHON UME | oncentration
smple | ime | PO ngny | (e :
(km) 1 () [1p ) | Gmeke8S) 1] (o) [ 12 (ho) | (me/kg.SS)
ebbtide | 17.2 950 3250 1682 | 483 62 1659 | 182 1.7
SS$
floodtide | 112 | 4830 2150 1432 | 477 103 209.1 | 182 1.1
; 190 5010 818 | 273 52 1614 | 375 71
272
950 705 | 26.1 68 1716 | 318 46
. 3 176. S 57
e 190 1840 739 | 182 4 {1760 | 29
sedi- |ebb tide ' 950 557 | 15.9 40 1682 | 25.0 4.0
mments 4830 455 | 216 | 134 1477 { 4717 | 235
4.0 9650 2290 89.8 | 36.4 94 2045 | 523 114
15400 1409 | 545 97 325.0

* . distance from the river mouth
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Table.2 Kinetic parameters

Suspended  Solids Sediments
clr NN NOpN  [CI° NHsN NOpN
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Table.3 Nitrogen loading rates
Night soil

Takeo river treatment plant
NH, -N(kg/day) 30.0 30.0
NOj -N(kg/day) 8.0 1.0
NO3 -N(kg/day) 20.0 20.0

Table.4 Relationship between SS-concentration
and DO-concentration

SS-concentration(g/1) DO-concentration(mg/1)
0.0 23 7.5 - 0.5288
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Table.5 Boundary condition of inorganic nitrogen.
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Fig.10 Comparision between observed and computed chlorides
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