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A Study on the Environmental Impact of Biological Production Facilities
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Summary

This study was carried out to provide fundamental data for reuse of resources and pre-
vention of environmental pollution. Actual states of environmental pollution by biological
production facilities were investigated. Various pollution loads and quantity of wastes
from greenhouses and animal housings were estimated. In greenhouses, contents of inves-
tigation were wastes of plastic cover, noise of heater and fan, air pollutant of heater, and
wastes of soilless culture system, etc. In animal housings, those were actual state of live-
stock waste treatment and reuse, pollutant mass unit discharge, noise pollution, and
malodorant, etc.

The main pollutants discharged from greenhouses were wastes of plastic cover,
rockwool, and waste fluid of nutrient solution. Developments of waste disposal methods
for plastic cover and rockwool are required. And recycle technique of nutrient solution
for soilless culture should be developed and propagated.

With the buiidup of legal control, pollutant mass discharged from livestock wastes are
on the decrease. The other side, reuse of livestock excreta increased. Most animal hous-
ings are located near the dwelling house. Malodorant and noise from animal housings
have bad effects on the rural living conditions. So developments of integrated complex

for small scale livestock farms are required.
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Table-1. Number of farms classfied by types
of biological production facility for

investigation
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Table-2. Actual state on the replacement period and waste disposal of plastic cover

unit; %
Replacement period Waste disposal Suggestion for waste disposal
Once a year 48.4 | Gather, reuse 32.1 | Establish gathering box 42.9
Once in 2 years 38.7 | Incineration 54.7 | Construct burning site 25.0
Once in 3 years 12.9 | Landfill 5.0 | Construct landfill 17.9
Others 0.0 | Leave in field 8.2 | Others 14.3
Total 100.0 | Total 100.0 Total | 1000
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Table-3. Area of soilless culture system in Korea(1994)

Hydroponics Aggregated hydroponics
It Oth Total
em (NFT, DFT) Rockwool Perlite ers o
Area, ha(%) 26.5(24.9) 24.4(22.9) 39.0(36.6) 16.6(15.5) [106.5(100.0)
Number of farms (%) 133 (30.2) 78 (17.7) 163 (37.0) 65 (14.8) 1440 (100.0)
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Table-4. Actual state of waste water treatment and waste disposal for soilless culture system

unit © %
Nutrient solution supply Waste water treatment Waste disposal
Medium Recycle | Flow out | Recycle Flow out Perlite Rockwool
Hydroponics | 100.0 0.0 Sterilize |Discharge into ditch | 43.8 | Practical use | Neglect |53.8
Rockwool 15.4 84.6 and |Discharge into field |37.5 for soil Landfill |30.8
Perlite 21.1 78.9 reuse |Others 18.7 | improvement Others |154
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Table-5. Quality analysis of waste water
from soilless culture
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Table-6. Actual state of livestock waste treatment
unit ; farms(%)
Type Korean cattle Dairy cattle Swine Chicken Total
Composting 8 ( 20.0) 7 ( 21.9) 12 ( 32.4) 6 ( 28.6) 33 ( 25.4)
Sawdust barn 13 ( 32.5) 6 ( 18.8) 5( 13.5) 7 ( 33.3) 31 ( 23.8)
Septic tank 10 ( 25.0) 13 ( 40.6) 8 ( 21.6) 0( 0.0 31 ( 23.8)
Others 1( 2.5) 4 ( 12.5) 10 ( 27.0) 3 ( 14.3) 18 ( 13.8)
No treatment 8 ( 20.0) 2( 6.3) 2( 54) 5 ( 23.8) 17 ( 13.1)
Total 40 (100.0) 32 (100.0) 37 (100.0) 21 (100.0) 130(100.0)
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Table-7. Actual state of reuse for livestock excreta

it ; farms(%)

Type Korean cattle Dairy cattle Swine Chicken Total
Do not reuse 13 ( 32.5) 17 ( 53.1) 8 ( 21.6) 5 ( 23.8) 43 ( 33.1)
Compost 27 ( 67.5) 15 ( 46.9) | 28 ( 75.7) 15 ( 71.4) 85 ( 65.3)
Reuse | Feed 0( 00) 0( 0.0) 0( 0.0) 1( 48) 1( 08)
Energy 0( 0.0) 0( 0.0) 1( 27) 0( 0.0) 1( 0.8)
Total 40 (100.0) 32 (100.0) [ 37 (100.0) 21 (100.0) | 130 (100.0)
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Table-8. Pollutant mass unit discharge of livestock waste water

(unit ; mg/ ¢)
. Discharge T ﬁrmission Report Septic tank No control
Livestock Item _ j
( ¢ /head/day) (FA7IA) | (Aad4d) | (ZelAstz) | (FAEED
BOD 150 500 1,500 -2,900
Korean cattle 33 T-N 639 639 1,162 1,452
T-P 18 18 26 33
- -
BOD 150 500 1,500 2,790
Dairy cattle 40 T-N 120 726 1,162 1,452
T-P 18 18 26 33
BOD 150 500 1,500 2,510
Swine 12.4 T-N 433 433 786 | 983
T-P 25 25 38 | 48
Table-9. Number of farms and head by breeding size according to the law
Item Permission Report Septic tank No control Total
Number of LKorean cattle| 1,351 (0.2)| 6,138 ( 1.2)| 46,050 ( 8.5)|486,865 (90.1)| 540,404(100)
farms Dairy cattle 647 (2.5)| 4,746 (18.5)|15,662 (61.0)| 4,612 (18.0)| 25,667(100)
unit; Swine 2,136 (3.9)| 7,853 (14.5)| 5,701 (10.5)| 38,545 (71.1)| 24,235(100)
farms(%) |Chicken - 4,539 ( 2.4) 825 ( 0.4)(183,483 (97.2)| 188,347(100)
Number of |Korean cattle 133 (5.6) 240 (10.0) 695 (29.0)| 1,325 (55.4) 2,393(100)
head Dairy cattle 56 (10.1) 181 (32.8) 289 (52.4) 26 ( 4.7) 552(100)
unit; Ewine 2,699 (45.3)| 2,283 (38.3) 695 (11.7) 278 ( 4.7) 5,955(100)
103 head( % )| Chicken — 77,224 (95.9)| 1,697 ( 2.1)| 1,648 ( 2.0)| 80,569(100)
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Table-10. Distance between dwelling house
and animal housing

Distance Farms(% )
less than 10m 78 ( 60.0)
10 ~ 50m 20 ( 15.4)
50 ~ 100m 8( 6.2)
100 ~ 500m 11 ( 8.5)
more than 500m 13 ( 10.0)
Total 130 (100.0)

Table-11. Noise pollution and malodorant
from animal housing

unit ; farms(%)

Degree of feeling Noise Malodorant
No feeling 38 (- 29.2) 24 ( 18.5)
Little 55 ( 42.3) 28 ( 21.5)
A little 33 ( 25.4) 61 ( 46.9)
Very strong 4 ( 3.1) 17 ( 13.1)
Total 130 (100.0) | 130 (100.0)
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