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ABSTRACT

Inorganic nitrogens resulting from fertilizers are possible contaminants of bank-filtered ground water,
which is an alternative source of safe drinking water. We conducted a laboratory study to determine
the fate of inorganic nitrogens in the near field of bank filtration sites and we consequently illustrated
the effects of these possible contaminants on the water quailty of bank filtration.

Soil properties were found to be well equivalent to those of other cultivated field soils in Korea.
Surface soil pH was about 4.3 which is slightly lower than average level. Overall, diverse
concentrations of NO;-N and NH;-N were measured, and NO,-N was nearly undetected. NH,-N level
in the field decreased, while NO;-N increased along with increasing depth of unsaturated zone.

Numbers of viable and nitrifying bacteria ranged from 6.73 X 10° to 10.7x 10° and 0.44x 10*
to 5.21x10* respectively, and both of them were highly correlated (R2=0.992). Nitrifying
potential assayed by batch test showed relatively lower than other reported results. The oxygen
uptake potential of surface and subsurface soil was measured in the presence of (NH,),SO,. The
results demonstrated that surface soil required shorter lag period and uptaked more oxygen than

subsurface’s.
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Preparation of Nitrifying Bacteria Media
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Table 2. Selected physicochemical microbial of Soil collected from near Bank Filtration Sites

Concentration i itri
sws | B | Moo | <t | oma | oaiadyon | ERAS | o
NH,-N | NO,-N | NO;-N
Al A 0~25 322 16.03 8.77 207 4559 | ND | 2267 | 325x10° -
A, | 25~50 324 11.81 6.92 0.05 15.18 | ND 13.28 | 1.98x10*
A 50~90 33 5.70 191 - 14.79 ND 5.60 0.91x10° -
s A, | 90~210 4.47 22.07 8.80 1.24 1763 | ND 9.35 1.61x10* -
B, 0~55 5.96 8.04 5.91 133 8.16 ND 9.44 7.56% 10°
B B, | 55~115 571 7.06 5.54 1.10 5.89 ND 4.68 2.78x 10°
B, [115~145! 5.68 24.19 7.39 2.11 7.80 ND 6.72 2.61x10°
wr| Be |145~185] 6.6 14.33 4.65 1.57 7.74 ND 3.37 4.57x10° -
- B 185~ 6.17 9.05 5.97 1.63 6.85 ND 4.19 3.38x10° -
7t 0~20 4.21 14.13 12.04 1.14 293 ND 290 6.73x10° | 0.223x10*
S 0~20 4.44 21.63 13.70 1.55 5.97 ND 4.49 9.61x10° | 2.189x 10
Hazoldl [ 0~20 3.89 17.60 14.68 1.03 5.61 ND 3.63 7.76x10° 2.32x 10*
7 z2p 0~20 3.68 16.18 12.93 1.14 0.20 ND 4.09 7.67x 10° 0.66x 10*
DAl 0~20 4.87 21.76 14.04 331 6.56 ND 888 | 10.71x10° | 5.21x10*

* ND(not detectable) ; Samples except A site(Jul. 97) are collected on Aug. 97.
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Table 3. Distribution of Nitrogen Compounds between a Solid and an Aqueous Solution Phase in

unsaturated Soil

Sites Depth NH;-N (mg/kg soil wet wt) NO;-N (mg/kg soil wet wt)
Total Dissolved | Adsorbed(%) Total Dissolved | Adsorbed(%)
B, 55-115 5.50 0.097 5.403(98.2%) 437 1.605 2.766(63.3%)
B, 145-185 6.77 0.010 6.760(99.9%) 295 2515 0.435(14.7%)
B 185- 6.28 0.006 6.274(100%) 3.84 6.152 2.037(53%)
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Fig. 1. Relationship between viable and nitrifying cells

in soils collected near bank filtration site.
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Fig. 2. Comparison of lag period and total oxygen uptake in surface and subsurface soils. Sc (surface soil controi),
Sa (surface soil amended), SSc (subsurface soil control), SSa (subsurface soil amended).
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