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ABSTRACT

It is an urgent issue to manage and reduce non-point pollution sources for improving the water quality of stream and lakes in rural areas. In
this study, in order to reduce non-point pollution sources in rural area, Gabion mattresses was proposed to provide protection of riverbanks
with anaerobic and aerobic area. The utilization of this was assessed by lab scale model test and pilot plant test. After filling the inside of
the gabion mattresses with aggregate, the filtration zone under anaerobic and aerobic conditions was formed to treat the contaminants. In
addition, vegetation was deposited on the surfae of the gabion to prevent the inflow of soil and to promote purification by the plant. COD
and nitrogen content (T-N, NH,", -N, NO;'N) were monitored in model and field tests. The lab scale model test showed removal efficiency
of 17% of TCOD, 35% of SCOD, 14% of TN, 62% of NH,", -N, and 33% of NOs™ N. Also, pilot plant test showed removal efficiency of
24% of TCOD, 29% of SCOD, 47% of TN, 50% of NH4"-N, 33% of NO5", N and 29% of TP.
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Table 1. Biological Reponses by Microorganisms in Natural Posure Method (Metcalf and Eddy, 2004)

Classification Reaction formula
(a) Oxidation and reaction COHNS + O, + nutrients — CO, + NH; + CsH;NO, + others
Nitroso-bacteria: 2NH," + 30, — 2NO, + 4H" + 2H,0
(b) Nitric oxide reaction Nitro-bacteria: 2NO, + O, — 2NO5

oxidation reaction: NH;" + 20, — NO5 +2H" + H,O
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Denitrificati
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Fig. 1. Diagrom of Gabion contact filtration zone

Table 2. Specification of contact filtration zone
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Parameters Low-rate

Filter medium [mm] Rock, slag (25-100 mm)
Hydraulic loading [m*/m*d] 1.17-3.52
BOD:sloading [kg/m*d] 0.08-0.4

Depth [m] 1.83-2.44
Recirculation ratio 0

Sloughing intermittent
BOD:s removal efficiency 80-90

Effluent

Well-nitrified

# Q7 Lab ScaleS AgH SA]o o]l mh2 @ 218 7Fs = 94| B71SH3ICE. Lab Scale> @4 1/6°]
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Table 3. Operation condition of model and field test

Parameters Lab Scale Pilot plant
Influent [m*/d] 0.00936 26
Volume [m’] 0.00888 24
Hydraulic Retemtion time [d] 1.05 0.6
Organic loading [kg/m™d] 0.004~0.034 0.013~0.034

Table 4. Characteristics of dischare water in small-scale sewage treatment facilities

Parameters Range Average
PH 8.2~8.9 8.6
TCODcr 18.5~31.0 24.0
CODcr (mg/L)
SCODer 11.0~18.5 153
T-N (mg/L) 11.7~19.9 153
NH, N (mg/L) 0.5~12.7 3.1
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Fig. 2. Model of vegetable contact filter for treatment of non-point pollution source
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Table 5. Properties of treated water in pilot plant

Parameters (Field) Range Average
pH 7.0~7.8 7.1

TCODcr 8.0~38.0 19.0
CODcr (mg/L)

SCODcr 4.0~20.0 13.0
T-N (mg/L) 9.0~30.0 24.0
NH,4'-N (mg/L) 0.0~7.0 5.0
NO5™-N (mg/L) 6.0~13.5 8.0
TP (mg/L) 0.50~6.30 4.00
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Fig. 5. Pollutant removal performace in pilot plant test
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Table 6. Properties of treated water in pilot plant

Parameters (Field) Range Average
pH 6.9~7.5 7.1
TCODcr 8.0~31.0 13.0
CODcr (mg/L)
SCODcr 8.0~19.0 10.0
T-N (mg/L) 4~14.0 8.0
NH,;"-N (mg/L) 0.0~4.0 1.0
NO5™-N (mg/L) 0.0~8.0 6.0
TP (mg/L) 1.0~3.30 1.78
Lab Scale ¥ Pilot plant 21X 7= of}oljo]] oJ3t @ =24 A|A E4JS Table 70 =lot] YeR oM, 2 H T4 A|
A8l ol Plotplant-LabScleol 2 o1 IR RSIEE 0|2 240 15 ol w3 584012
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Table 7. Comparison of application efficiency between lab scale model and pilot plant of river bank protection

Lab Scale Pilot plant
Parameters
Eff.% (After [mg/L]/Before [mg/L]) Eff.% (After [mg/L]/Before [mg/L])

TCODer [mg/L] 17 (19.0/23.0) 24 (13.0/17.0)
SCODcr [mg/L] 35 (13.0/20.0) 29 (10.0/14.0)
T-N [mg/L] 14 (24.0/28.0) 47 (8.0/15.0)
NH;'-N [mg/L] 62 (5.0/13.0) 50 (1.0/2.0)
NO5™-N (mg/L) 33 (8.0/12.0) 33 (6.0/9.0)
TP (mg/L) - 29 (1.78/2.50)
50 ?E:l [

2 A= EEA GO Bl LA A fIRt Rl sl ERAE iR e 2 |7 )/o7] A = oA E S8t Ak
@ 1.9 @A) SPABHS ARSI, Lab Scale % pilot plant A28 5510, 352 ¥4 09 A 248 715493
7 sigiet. 2 A7 72 FES thew 2ek

—_

. Lab Scale 24 A= AR E 3 BT} TCOD 17%, SCOD 35%, TN 14%, NH,-N 62%, NO; -N 33%2] AlA&
& LEILoH, TPE] Z-9olli= A1 AE2] Al w29 AlRbd 0 &2 Q1 AlAR-&2 HeP7} §le A o= UEkith
Q3] A7 o= Q19 Frt F7Ieke RS WIS TRt ATIte] 2o g A 3= ozt
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