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Abstract

In this study, Calculated the nonpoint sources(NPS) load per unit area about various rainy
events in vineyard of Nakdong River basin. NPS monitoring and calculation for NPS load per unit
area were estimated from ‘Investigation method of precipitation discharge(National Institute of
Environmental Research, 2007)'. The evaluation of applicability for NPS load per unit by compared
with prior research data and Total Maximum Daily Load(TMDL) data. Five target areas were each
2000nt , 1800nt , 1943mi , 2484ni , 864ni and located in Gyeongsangbukdo Gyeongju,
Gyeongsangbukdo Sangju, Gyeongsangnamdo Hapcheon in Korea. Since fruits were the only
crop on the target area, the characteristics of stormwater discharge at survey sites could be
evaluated independently. A total of 115 rainfall events in the Orchard area during five years(2008-
2012) was surveyed, and 38 of them became stormwater discharge. In the Nakdong River
watershed, average of event mean concentrations(EMCs) in Orchard area for biochemical oxyzen
demand(BOD), Chemical oxyzen demand(COD), total nitrogen(T-N), total phosphorus(T-P) were
2.0mg /L, 10.1mg /L, 3.195 mg /L, 0.578mg /L, respectively. NPS load per unit area in Orchard area
showed BOD : 2.0kg / kii-day, COD : 10.2kg / kii-day, T-N : 3.220kg / kii-day, T-P : 0.606ke / kii-day.
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Table 1. A cultivation area of various fruit in Korea(2002-2006)(Unit: ha)

Section

Apple

Pear

Peach

Vine Mandarin Plum Persimmon

Area

26,891

22,979

15,088

23,004 23,167 6,337 27,888

Site: http://www.maf.go.kr
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Figure. 1. Arising area of various fruit.
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Table 2. Calculation methods of NPS basic unit

Methods Calculation expression
« Application method of precipitation frequency L=NI.
* Method of valid precipitation ratio L=L(Ps/pa)
* Method of discharge ratio L=In(Qu/qm)

* Method of discharge-weighting concentration

LAN(L(Q/qa)
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Table 3. A monitoring frequency in Orchard area(2008~2012)

2008 2009 2010 2011 2012 Total
Section dis:E:rge discharge dis:E:rge discharge dis:E:rge discharge dis:E:rge discharge disrcll(::rge discharge diszl(::rge discharge
0-10 8 0 6 0 14 0
10-30| 16 4 6 2 22 6
Vine | 30-50 6 6 2 0 6
50 1 1 6 6 7 7
Total | 31 11 20 8 51 19
0-10 2 0 14 0 0 0 16 0
10-30 10 2 6 0 2 0 18
Pear |30-50 6 5 0 2 0 8
50 2 4 0 0 6 6
Total 20 9 24 4 4 0 43 13
0-10 5 0 5 0
10-30 6 1 6 1
Apple | 30-50 3 3 3 3
50 2 2 2 2
Total 16 6 16 6
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. Prec. | Discharge Load(kg/km’)
Sites | Value 3
(mm)|  (m’) BOD | COD | TOC | SS TN  |NH;-N [NO»-N | NOs-N | T-P | POsP
Vine A | Ave. | 248 10.12|  46.1| 1183| 549 1864.8| 16.142| 2.505| 1.175| 6.497| 3.791| 2.500
(2000m®) | Max. | 79.7 61.06| 146.1| 2793| 133.7| 6112.5| 36.838| 7.968| 8.235| 19.969| 10.289| 5.999
Vine B | Ave. | 234 6.95| 340| 106.6| 55.6| 15003 20.767| 2.699| 0460| 9399| 4345| 2.859
(1800m®) | Max. | 79.7 59.80| 136.7| 290.7| 1859| 5297.3| 45.173| 7.423| 1.014| 31.153| 24.092| 14.767
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(864m7’) | Max. | 188.9 84.14| 873| 8732| 6543| 1605.6| 595.173| 4.400| 1.627|497.586| 83.873 | 81.235
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Figure. 3. Comparison of discharge with Precipitation in Orchard area.
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Figure. 4. Comparison of NPS load with EMCs in Orchard area(a: average of load, b: average of EMCs).
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Table 5. Summary of nonpoint sources EMCs(2008~2012)

Sites | Value Prec. Dischfrge EMCs(mg/L)

(mm) () BOD | COD | TOC | SS | TN |NH:xN|NO»-N|NO+N| TP | POsP
Vine A | Ave. 248 10.12 14 3.8 17| 703| 0.530| 0.091| 0.040| 0204| 0.122| 0.090
(2000m°) | Max. 79.7 61.06 70 2211 87| 696.7| 2283 0400| 0499 0.709| 0.665| 0.575
Vine B | Ave. 234 6.95 12 47 21| 867| 0780 0.090| 0.021] 0343] 0.122] 0.080
(1800m?) | Max. 79.7 59.8 64| 221 92| 7277| 3.890| 0.614| 0202| 2.042| 0725 0.464
Pear A | Ave. 272 12.25 14 7.7 43| 14.1| 3306 0.175| 0.039| 0.868| 0.508| 0.285
(1943m%) | Max. | 1215 1164| 136 452| 252| 82.8| 21.111| 2.907| 0508| 5.693| 2214| 1.923
Pear B | Ave. 272 12.78 0.9 6.1 30| 269| 1.174] 0.056| 0.023| 0.549| 0.308| 0.204
(2484m%) | Max. | 1215 108 6.8 40.6| 17.8| 2364 6381| 0483 0.163| 4.065| 1.939| 1.756
Apple A | Ave 36.9 10.14 0.6 36 24 82| 3.483| 0032 0008 3.082| 0.308| 0251
(864m’) | Max. | 1889 84.14 37| 175 115 54123205 0.166| 0.036| 20.974| 2.194| 2.010
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Table 6. Summary of monitoring information classified by precipitation(2008~2012)

Precipitation Level Survey Frequency(%) Accumulated Precipitation(mm) Discharge Rate
0~10 mm 35(30) 206.6 0
10~30 mm 46(40) 868.7 0.047
30~50 mm 19(17) 713.7 0.222
>50 mm 15(13) 1335.1 0.326
Total 115(100) 3,124.1 -
Table 7. The EMCs classified by precipitation level(EMCy) in Orchard area
Precipitation EMCy(mg/L)

Level BOD COD TOC SS TN | NH3-N | NO-N | NOs+N T-P PO:-P
0- 10mm 0.0 0.0 0.0 0.0 0.000 0.000 0.000 0.000 0.000 0.000
10 - 30mm 1.0 4.0 14 487 1.030 0.109 0.027 0.338 0.163 0.053
30 - 50mm 23 9.9 4.8 70.8 4.149 0.128 0.035 3.065 0.461 0.391
> 50mm 29 15.6 104 101.5 4.690 0.204 0.094 1.539 0.962 0.680
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Table 8. NPS load per unit area in Orchard area

NPS load per unit arca(kg/km’-day)

BOD COD TOC SS TN NH3-N NO2-N NO3-N T-P PO4-P
2.0 10.2 6.5 68.2 3.220 0.136 0.058 1.286 0.606 0.435
Table 9. Comparison of NPS load per unit area in Orchard area(Unit: kg/km?® - day)
NPS Prior research TMDL This study Domestic Foreign
BOD 1.8-9.28 1.59 2.0
TN 1.81-7.17 0.70-7.10 9.44 322
T-P 0.082-1.09 0.29-2.50 0.24 0.606
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Figure. 5. Comparison of NPS load per unit area in Orchard area.
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