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Environmental impact of hydroponic nutrient wastewater,
used hydroponic growing media, and crop wastes from
acyclic hydroponic farming system
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ABSTRACT: Hydroponic farming is a method to grow a plant without soil. Plants can be grown on water or hydroponic
growing media, and they are fed with mineral nutrient solutions, which are fertilizers dissolved into water. Hydroponic
farming has the advantage of increasing plant productivity over conventional greenhouse farming. Previous studies of hydroponic
nutrient wastewater from acyclic hydroponic farms pointed out that hydroponic nutrient wastewater contained residual nutrients,
and they were drained to a nearby river bank which causes several environmental issues. Also, previous studies suggest
that excessive use of the nutrient solution and disposal of used hydroponic growing media and crop wastes in hydroponic
farms are major problems to hydroponic farming. This study was conducted to determine the impact of hydroponic nutrient
wastewater, used hydroponic growing media, and crop wastes from acyclic hydroponic farms on the surrounding environment
by analyzing water quality and soil analysis of the above three factors. Three soil cultivation farms and several hydroponic
farms in the Gangwon C region were selected for this study. Samples of water and soils were collected from both inside
and outside of each farm. Also, a sample of soil and leachate from crop waste piles stacked near the farm was collected
for analysis. Hydroponic nutrient wastewater from acyclic hydroponic farm contained an average of 402 mg/L of total nitrogen
(TN) concentration, and 77.4 mg/L of total phosphate (TP) concentration. The result of TP in hydroponic nutrient wastewater
exceeds the living environmental standard of the river in enforcement decree of the framework act on environmental policy
by 993.7 times. Also, it exceeds the standard of industrial wastewater discharge standards under the water environment conservation
act by 6~19 times in TN, and 2~27 times in TP. Leachate from crop waste piles contained 11,828 times higher COD
and 395~2662 times higher TP than the standard set by the living environmental standard of the river in enforcement decree
of the framework act on environmental policy and exceeds 778 times higher TN and 5 times higher TP than the standard
of industrial wastewater discharge standards under the water environment conservation act. For more precise studies of
the impact of hydroponic nutrient wastewater, used hydroponic growing media, and crop wastes from acyclic hydroponic
farms on the surrounding environment, additional information regarding a number of hydroponic farms, arable area(ha),
hydroponic farming area, seasonal, weather, climate factor around the river, and the property of the area and farm is needed.
Analysis of these factors and additional water and soil samples are needed for future studies.
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Table 1. Hydroponics and Cropping Systems of the Five Farms by Region
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Table 2. Hydroponics and Cropping Systems of Three Soil Cultivating Farms in Gangwon C
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Fig. 2. Crop wastes piled on field (Gyeonggi-do K, Jeollabuk-do C).
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Table 3. Result of the Water Quality Analysis in Five Hydroponics Farms
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Table 4. Analysis Result of Hydroponic Nutrient Wastewaster in Five Hydroponic Farms

224 y o EC BOD COD TN TP POS SO* NOy NH; Ca Mg K
o P s mglL
H&% 5.63 6.11 2.10 4093 55320 106.50 11230 964.00 778.00 0.20 549.65 114.44 503.22
&% 596  3.56 230 217.56 35720 57.80 90.70 490.50 461.25 020 37235 99.11 205.89
=z}
(/C\? i]) 6.41 4.34 2.30 1749 379.80 15.80 20.80 1217.50 417.50 6.52 49042 92.62 90.82
RiN iy |
AT
(Ml5=3H2) 6.71 442 2.60 279.10 340.30 5540 5040 2122.50 438.75 6.45 48738 166.28 37.94
Rl ity |
SE% 6.24 4.74 220 2820 35720 90.00 96.70 1163.00 446.25 826 38446 127.51 452.09
Table 5. Analysis Result of Leachate from Crop Wastes Pile from Jeollabuk-do K Region
e ] COD ™ TP
= i (gl
HAE K HZE ofFA] HEF 7.39 47,314 943.50 39.75

Table 6. Soil Analysis Result of Crop Waste Pile, Three Soil Cultivation Farms in Angwon C, and Five Hydroponic Farms

in Different Regions

2| H EC OM TN NH/N NO;N Ca*  Mg* K P,0s SO
- P asim) (%) (%) ma/kg
S <2lH 689 1365 1.80 024 1630 25720 8209.56 314.17 1536.01 686.05 8414.41
o sk 5 781 041 129 004 258 258 33198 1614 4535 3384 3458
1% 3 FF 745 098 278 015 430 3350 47037 72.87 162.69 630.65 75.60
K&% EAI 731 1280 463 025 2490 11270 3008.08 317.58 749.57 449.02 8196.30
NsH EZ2 661 219 005 016 688 12820 1251.84 143.82 32125 307.02 87.24
Ls% EZ3 585 722 106 020 430 137.60 203839 24577 7452 32472 2908.10
Ay <gE 777 166 260 007 172 3780 91846 60.09 268.80 361.70 285.32
(M=) " FE 7260 127 242 002 602 3350 21489 4396 3328 7948 9116
H| R E
ijjj o2z 909 1320 347 029 5420 ND  1109.68 309.92 7726.87 468.75  58.62
2]
- <gtH 632 2375 263 021 946  1389.90 9009.65 821.85 1640.05 1056.43 7558.10
o b &% 730 098 094 007 946 1460 1486.03 152.56 16642 4968 15025
2=z}
(,CJ? i,) 3 §F 831 068 411 014 1980 ND 35563 4096 7779 24047 11893
Uity |
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Table 7. Standard for Soil Fertility in Facility Cultivation (Rular Development Administration)

oo pH oM Avail. P, Os Exch. K Exch. Ca Exch. Mg EC

= (1:5 H, 0) (%) (mgrkg) (mg/kg) (ds/m)
71 6.0 ~ 7.0 2.5~ 35 300 ~ 550 195 ~ 312 1950 ~ 2340 585 ~ 780 2.0 °J3}

Table 8. Major Soil Analysis Result of Crop Waste Pile, Three Soil Cultivation Farms in Gangwon C, and Five Hydroponic
Farms in Different Regions

y EC OM TN NH,/-N  NO;N  Ca* Mg?* K* P,0s SO
PR dsim) %) (%) malkg
H&% <gkH 6.89 13.65 1.80 0.24 16.30 25720 8209.56 314.17 1536.01 686.05 8414.41
5% E7 731 12.80 4.63 0.25 24.90 112.70 3008.08 317.58 749.57 449.02 8196.30
=2]
(HI]A‘,S _ 0/\]) <gty. 777 1.66 260 0.07 1.72 37.80 918.46 60.09 268.80 361.70 285.32
U it
AAE
o} 22 909 13.20 347 030 54.20 ND 1109.68 309.92 7726.87 468.75 58.62
S&A <gkd 632 2375 263 0.21 9.46 1389.90 9009.65 821.85 1640.05 1056.43 7558.10
e I Y
(€_ L/i}) e 8.31 0.68 4.11 0.14 19.80 ND 355.63 40.96 77.79 24047 118.93
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