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An estimation of runoff loads of pollutants
from River Hii to Lake Shinji

Ikuo Takeda", Akira Fukushima" and Yasushi Mori"

Abstract: The runoff loads of pollutants such as nitrogen, phosphorus and COD in River
Hii were estimated for 3 years from the weekly sampling data collected at the middle stream
point (Kisuki) and the downstream point (Otsu) by using the L-Q equations. The annual
runoff loads varied widely for the three years, because there were large differences in the
amount of precipitation (from 1,308mm/y to 2,307mm/y) and runoff discharge. The largest
annual loads at the downstream point for T-N, T-P and T-COD were calculated to be
1,090ton/y, 49.6ton/y and 3,290ton/y, respectively, whereas the smallest loads for T-N, T-P
and T-COD were 483ton/y, 22.8ton/y and 1,530ton/y, respectively. The loads at the middle
stream point were estimated to be about half of the loads at the downstream point.
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Fig. 1. Water system of River Hii and water sampling points.
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Table 1. Analytical methods for water quality constituents

Water Quality Method

Constituent

T-N Nitrification by oxidation with potassium peroxodisulfate and
ultraviolet rays adsorption method

NH,-N Indophenol method

NO;-N Ion chromatograph (SHIMAZU HIC-6A)

T-P Decomposition to PO,-P with potassium peroxodisulfate and method
for PO,-P

POy-P Molybdate blue method

T-CODy Alkaline potassium permanganate method
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Table 2. Average concentrations (mg/l)

Year

Site Item 1992 1993 1994

Kisuki T-N 0.38 0.69 0.48
NH4-N 0.035 0.050 0.031
NO3;-N - 0.310 0.268
T-P 0.026 0.056 0.034
PO4-P 0.012 0.010 0.010
T-CODyy - 2.6 1.4

Otsu T-N 0.46 0.69 0.50
NH,-N 0.023 0.035 0.026
NO3-N - 0.336 0.269
T-P 0.028 0.057 0.034
PO4-P 0.013 0.012 0.012
T-CODyp - 2.1 1.4
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#3.L-QX
Table 3. L-Q equations
Site Item L - Q equation
Kisuki T-N L=0.188*Q!33  (r=0.91)
T-P L=0.0118*Q!-32  (r=0.89)
T-CODy, L=0.800*Q!27  (r=0.96)
Otsu T-N L=0.189*Q28  (r=0.93)
T-P L=0.0113*Q!-22  (r=0.85)
T-CODy, L=0.819%¥Ql20  (r=0.97)

L : load (g/s), Q : runoff (m3/s), r : coefficient of correlation.
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Fig. 4. Monthly average loads and hydrological amounts.
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Table 4. Annual runoff and estimated loads

Site Item 1992 1993 1994

Kisuki Runoff (*¥108 m3/y) 470 822 373

T-N Load (ton/y) 231 532 183
T-P Load (ton/y) 14.1 32.1 11.1
T-CODy, Load  (ton/y) 823 1,790 650

Otsu Runoff (*106 m3ly) 1,090 1,660 870

T-N Load (ton/y) 601 1,090 483
T-P Load (ton/y) 28.5 49.6 22.8
T-CODy, Load ~ (tonly) 1,910 3290 1,530

The annual average precipitation of Yokota, Kakeya and Izumo for 1992,
1993 and 1994 were 1,534mm, 2,307mm and 1,308mm respectively.
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