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Abstract

In this study, occurrence status of nonpoint pollutants and characteristics of discharge by each nonpoint pollutants were

examined through monitoring on nonpoint pollutants caused when raining in vineyard belonging to the agricultural area of
various land use patterns. Also, the first flush analysis limited to studies on the existing non-percolation area was applied to

percolation area to ascertain availability and criteria of study.

Various water quality and sluice of nonpoint pollutants were analyzed, based on which discharge of nonpoint pollutants in
agricultural area was ascertained to be influenced greatly by artificial factors such as period, cultivation, management, etc.
Meanwhile, the first flush phenomenon at agricultural area was ascertained to occur, and the first flush was quantified
through calculation of the first flush ratio. If MFF30 is based, discharge load by each nonpoint pollutants caused when
raining was investigated to include 40.8% on the basis of total discharge. In case of SS in pollutants showed the highest first
flush phenomenon of 64.8%. Through such a result, calculation possibility of the initial rain criteria was ascertained, and it
was determined that reliability-assured criteria were calculated through further monitoring.
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Fig. 2. Comparison of precipitation and runoff volume.
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Table 1. Summary of precipitation at various events
Area No Event Antecedent dry Precipitation Runoff Precipitation Runoff
(m’) ’ day(day) (mm) (m") duration (min) rate
2008. 3. 23. 00:00
El ~3.23.15:25 3 13.3 i i i
2008. 5. 13. 14:37
E2 ~5.14. 04:42 7 16.3 i i i
2008. 6. 18. 00:41
E3 ~ 6. 18, 06:13 8 27.8 2.7 324 0.05
2008. 6. 28. 07:00
E4 — 6,28, 23:06 6 48.7 41.7 890 0.43
2008. 11. 24 07:21
= ~ 11.24.16:57 13 1.0 i i i
2000
2009. 2. 19.09:12
E6 ~2.20. 13:23 : 90 i i i
2009. 4. 24. 20:07
E7 ~4.25.04:53 2 134 i i i
2009. 7. 02. 14:24
B8 ~ 7. 02.20:09 2 159 i i )
2009. 7. 07. 06:21
E9 7 07.21:45 2 79.7 61.1 718 0.38
2009. 7. 24. 07:25
E10 ~ 7 24.13:51 2 16.5 133 285 0.40
Table 2. Summary of parameters at various events
Prec. Runoff DP. DR. ADWP. ASI. ARI. RR
(mm) (m’) (min) (min) (day) (mmw'hour) (m’/hour) ’
E3 27.8 2.7 324 93 8 5.15 1.73 0.05
E4 48.7 41.7 890 640 6 3.28 3.91 0.43
E9 79.7 61.1 718 795 2 6.66 4.61 0.38
E10 16.5 133 285 304 2 3.47 2.63 0.40

* Prec.: Precipitaion, DP.: Duration time of Precipitation, DR.: Duration time of Runoff, ADWP.: Antecedent dry weather period,
ASL.: Average storm intensity, ARL.: Average runoff intensity, RR. : Runoff rate
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Z=AR Y Bl e HEE FEEA 1291
Table 3. EMCs on Non-Point source in site (unit : mg/L)
No. BOD COD SS T-N T-P
E3 3.5 22.1 696.7 1.628 0.397
E4 7.0 7.6 44.8 1.766 0.183
E9 1.9 8.3 94.1 0.821 0.207
E10 1.5 34 47.6 0.435 0.219
ave. 3.5 10.4 220.8 1.163 0.252
max. 7.0 22.1 696.7 1.766 0.397
min. 1.5 34 44.8 0.435 0.183
3.3, Zibef CHst H|HHERY RELS R 2N FERoFFY =aL 5ol vigh duS shalo
ZAPE 7S APl di) QB fEEslE ol théd] §EEE 24 B A 7|28 5
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Table 4. Runoff load on Non-Point source in site (unit : kg/km)

Load BOD COD SS T-N T-P
E3 4.7 29.7 933.6 2.181 0.532
E4 146.1 158.8 935.6 36.838 3.816
E9 56.8 253.6 2873.4 25.061 6.323
E10 9.8 22.5 317.3 2.905 1.461
ave. 54.4 116.2 1265.0 16.746 3.033
max. 146.1 253.6 2873.4 36.838 6.323
min. 4.7 22.5 317.3 2.181 0.532
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Fig. 4. NPS load variation by various parameters ((a) Antecedent dry weather period, (b) Average runoff intensity,(c)
Average storm intensity, (d) Precipitation, (¢) Runoff).
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Fig. 5. Normalized cumulative load curve for storm events.
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Table 5. MFFn for precipitation events at various quality parameters
(Vineyard area, Periods: '08 ~ '09, Precipitation: 16.5 ~ 79.7)

MFF10 MFF20 MFF30 MFF40 MFF50 MFF60 MFEF70 MFF80 MFF90
BOD 0.75 ~1.36 0.82 ~1.34 090 ~1.22 0.89 ~1.22 090 ~1.11 092 ~1.02 0.92 ~1.02 096 ~1.02 1.00 ~ 1.02
COD 129 ~197 1.17 ~1.52 1.01 ~1.52 094 ~1.52 094 ~1.22 093 ~1.10 0.93 ~1.10 0.96 ~1.06 1.00 ~ 1.03
SS 288 ~5.20 2.09 ~3.17 1.55 ~3.17 123 ~2.00 1.23 ~1.53 1.22 ~1.31 1.22 ~ 131 1.03 ~1.14 1.01 ~ 1.08
T-N 1.14 ~1.55 096 ~142 081 ~1.42 0.78 ~1.42 0.78 ~1.06 0.84 ~1.05 0.84 ~1.05 0.98 ~1.01 0.98 ~ 1.00
T-P 140 ~231 130 ~144 1.14 ~1.36 1.14 ~1.36 1.05 ~1.23 1.05~1.16 1.05 ~1.16 1.01 ~1.03 1.00 ~ 1.03
Ave. 1.98 1.51 1.36 1.23 1.11 1.07 1.07 1.02 1.01
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Table 6. Average of MFFn at various quality parameters

olAe - AHZ

(Vineyard area, Periods: '08 ~ '09, Precipitation: 16.5 ~ 79.7)

MFF10 MFF20 MFF30 MFF40 MFF50 MFF60 MFF70 MFF80 MFF90
BOD 1.10 1.09 1.06 1.05 1.00 0.98 0.98 0.99 1.01
COD 1.68 1.34 1.24 1.21 1.06 1.02 1.02 1.01 1.01
SS 4.06 2.58 2.16 1.58 1.40 1.26 1.26 1.08 1.05
T-N 1.32 1.16 1.11 1.10 0.96 0.97 0.97 1.00 0.99
T-P 1.74 1.37 1.24 1.23 1.14 1.09 1.09 1.02 1.01
S 2Ju]dl 1 9= 31.8~ 64.8% 2 ZAME ]t 3) MFF30 & ]§ Z ARG A 27|00 0=
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