M2 o9 AE2 P4 284, 297 U 3Y% 00F

2R

I-%E i Of

=S¥ o7

olET, 2ET, AMHT =2A ZM0|, U5, HUE 2UX
AL A eal)

(2006 249 7Y A4 2006 3€ 10 A1)

Study on the Waste Treatment Status and Characteristics in the
Small Villages

Hyeong-Jin Lee, Hun-Geun Choi, Sung-Bum Kim', Mim-Sik Cho, Seong-Mi Kim, Soo-Jeong Park, II-Rok Chung, Gil-Jong Ch

Resource Recirculation Division National Institute of Environmental Research

ABSTRACT

In order to improve the waste management system for the unit of small villages, we visited 14
counties nationwide and investigated the present conditions of the farming and fishing villages on
waste management. First, we selected one concentrated residential type village and one
separated residential type village. Then we investigated the quantities and the characteristics of
the domestic wastes generated from the 2 sample villages that we chose early on. The
concentration of 7 heavy metals in open burned residuals was analyzed.

The results are as follows:

(1) We distributed the 799 questionnaires to public servants (83 Gun, 716 Myon) and 337
questionnaires to residents. In accordance with a result of questionnaire on the Volume—Based
Waste Fee System, the rate of participated questionnaire was 70.3% from public servants and
31.8% from residents.

(2) From the survey on two chosen villages, the generation of municipal waste was
48.6g/person/day in A Village, 54.3g/person/day in B Village. This amount was smaller than that
of national average of 1.05kg because of excluding recyclable wastes and some of incinerated
combustible waste.

(3) The 14 counties entered the aged society. There were 2 aging societies, 8 aged societies
and 4 super—aged societies. And the average ratios of Public financial independence and waste
budget of financial independence were 16.1% and 17.9% respectively. These are lower than that

of national average of 57.2% and 31.4%. This indicates that these factors seemed to be operated
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with the hindrance insettling Volume—Based Waste Fee System in the small villages.
Keywords : Small villages, Waste management system, farming villages
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[Fig.1] Collecting system of volume-based waste fee system in small villages.

[Table1] Executing Status of Volume-Based Waste Fee System in Small Villages in Korea

Execute region

Obiect region Domestic waste management Do Waste.
) Total . management exclusion
Province region :
region
Gurl Vill ngera Popula e e ngera Popula Gun Vill ngera Popula Gun Vill ngera Popula
age tion tion tion tion age | tion tion age | tion tion

Totl | 73|2,245 | 122,401 | 308,067 | 55 | 625 | 35,403 | 88,315

o~
~

3171 20,932 | 52,951 | 11 | 308 | 14,471 | 35,364

Kyungbuk | 11| 708 | 48,478 119,491 12 | 147 | 6,438 |16,791
Kyungnam | 14| 468 | 22,588 | 59,418 | 8 | 219 | 11,365 | 27,072
Jeju 2| 3 249 615 | - | - - -

Source : Ministry of Environment(MOE), 2004. 6

50 | 2,699 | 7,208 | 7 | 97 | 3,739 | 9,583
23 1 1,626 | 4229 | 1 |196| 9,739 | 22,843

Kyonggi | 6| 30 | 2067 | 5938 | 5 | 27 | 1,833 | 5131 | &6 |27 | 1,833 | 5131 | = | — | - -
Kwangwon | 7| 194 | 7,620 | 21016 | 3 | 14 | 1,290 | 3819 | 2 | 4 | 553 | 1,414 | 1 [ 10| 737 | 2,405
Chungbuk | 7| 147 | 6,130 | 17,852 | 6 | 121 | 5,621 |16,710| 6 |121| 5621 | 16710 | — | — | - -
Chungnam | 9| 156 | 15,525 | 31,981 | 10 | 69 | 7,630 {15553 | 8 | 64 | 7,374 | 15020 | 2 | 5 | 256 | 533

Jeonbuk | 8| 375 | 13,257 | 35519 | 8 | 25 | 1,154 | 3,040 | 8 | 25| 1,154 | 3,040 | - | - | - -
Jeonnam | 9| 164 | 6,487 [16237| 3 | 3 72 199 | 3|3 72 19 [ - |- | - -

5
7
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[Table2] Status of Domestic Waste Generation and Treatment('03)
(Unit : ton/day)

o city * gu gun
Specification - —— - - —— :
generation | landfill | incineration | recycling | generation | landfill | incineration | recycling
Total 39,280.4 |15,455.5| 6,326.8 | 17,4981 | 3,637.7 |1,750.3| 4348 1,452.6
sub—total 23,350.3 |11,535.2| 6,230.1 5585.0 | 1,963.2 |1,054.2| 429.6 479.4
food—vegetable | 8,376.2 | 2,158.7 738.3 5,479.2 796.5 317.6 31.6 447.3
papers 46322 | 26327 | 1,985 31.0 369.1 205.9 151.6 1.6
Combustible woods 2,033.8 | 1,000.7 | 1,006.9 26.2 188.2 93.9 83.8 10.5
rubber—leather 1,059.4 | 663.6 393.4 2.4 100.6 73.5 26.1 1.0
plastics 2,043.2 | 1,228.8 782.5 31.9 173.5 122.9 47.8 2.8
etc 5,205.5 | 3,850.7 | 1,340.5 14.3 335.3 240.4 88.7 6.2
sub—total 3913.0 | 3,798.6 34.5 79.9 696.6 684.8 0.6 1.2
briquette—ash 454.9 420.3 0.0 34.6 84.9 76.4 0.0 8.5
Incombustible | metal—glass 630.1 623.0 1.0 6.1 106.5 106.0 0.0 0.5
sands 7451 743.5.0 1.6 0.0 177.8 177.3 0.0 0.5
etc 2,082.9 |2,011.8 31.9 39.2 7.4 325.1 0.6 1.7
sub—total 12,017.1 | 1217 62.2 11,8332 977.9 1.3 4.6 962.0
papers 5,642.3 24.6 10.8 5,506.9 298.6 2.0 0.6 296.0
bottles 1,983.6 21.7 1.7 1,954.2 144.5 1.8 0.0 142.7
R;%ﬁi'e scrapion | 21783 | 63 10 |20 19%0 | 08 | 12 | 1920
cans 538.1 4.2 1.0 532.9 43.3 0.3 0.0 43.0
plastics 1,125.9 34.7 1.7 1,079.5 69.1 0.9 1.2 67.0
etc 648.9 30.2 30.0 588.7 228.4 5.5 1.6 221.3

Note) Except domestic waste generated in industry.
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[Table2] Status of Domestic Waste Generation and Treatment('03)
(Unit = ton/day)

P city * gu gun
Specification - — T - - T I -
generation | landfill | incineration | recycling | generation | landfill | incineration | recycling
Total 39,280.4 | 15,4555 | 6,326.8 17,498.1 | 3,637.7 | 1,750.3 434.8 1,452.6
sub—total 23,350.3 | 11,5356.2 | 6,230.1 5,585.0 | 1,963.2 | 1,064.2 429.6 479.4
food—vegetable 8,376.2 | 2,158.7 738.3 5,479.2 796.5 317.6 31.6 4473
papers 46322 | 2,632.7 1,968.5 31.0 369.1 205.9 151.6 1.6
Combustible woods 2,033.8 | 1,000.7 1,006.9 26.2 188.2 93.9 83.8 10.5
rubber—leather 1,059.4 663.6 393.4 2.4 100.6 73.5 26.1 1.0
plastics 2,043.2 | 1,228.8 782.5 31.9 173.5 122.9 47.8 2.8
etc 5,205.5 | 3,850.7 1,340.5 14.3 335.3 240.4 88.7 6.2
sub—total 3,913.0 | 3,798.6 34.5 79.9 696.6 684.8 0.6 1.2
briquette—ash 454.9 420.3 0.0 34.6 84.9 76.4 0.0 8.5
Incombustible | metal—glass 630.1 623.0 1.0 6.1 106.5 106.0 0.0 0.5
sands 7451 743.5.0 1.6 0.0 177.8 177.3 0.0 0.5
etc 2,082.9 | 2,011.8 31.9 39.2 327.4 325.1 0.6 1.7
sub—total 12,017.1 121.7 62.2 11,833.2 977.9 1.3 4.6 962.0
papers 5,542.3 24.6 10.8 5,506.9 298.6 2.0 0.6 296.0
bottles 1,983.6 217 7.7 1,954.2 144.5 1.8 0.0 142.7
R;%ﬁi?g‘e scapion | 21783 | 63 10 | 21710 | 19%0 | 08 12 1920
cans 538.1 4.2 1.0 532.9 433 0.3 0.0 43.0
plastics 1,125.9 34.7 1.7 1,079.5 69.1 0.9 1.2 67.0
etc 648.9 30.2 30.0 588.7 228.4 5.5 1.6 221.3

Note) Except domestic waste generated in industry.
Source: 2003 annual waste generation and treatment status in Korea, MOE, NIER, 2004.

separate discharge collecting - selection sale - disposal
(residents) (local government « civil collector) (ENVICO/civil collector/local government)
> final disposal
residues
apartment house
> gathering selection |_, ENVICO —» | recycling company
(Gun) (distribution support)
downtown region
T residues valuable product
house > szrgfrl)e.s'\t/lgrglr%e —»|  civil collector
valuable
product

[Fig.2] Collection and disposal system of recycled products.
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[Fig.9] Troubleshoots executing garbage administration in small villages.
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o] D, Ev, L, M9

sajo] mhe 357
olol) algat, whe

Volume—based waste fee system

Disposal expense

Guns onforcement | o enforcement Collecting Box | Collecting period (Won/ton)
A—Gun O sack hanger any time 7,300
B—Gun O roll—on box 1 time/month 8,000
C—Gun X fee—system any time 54,330
D—-Gun O roll—on box 1~2 time/month 20,000
E—Gun O roll—on box 1 time/month 7,000
F—Gun fee—system any time -
G—Gun fee—system any time -
H—Gun O sack hanger 1 time/month 22,000
|—=Gun O sack hanger 1 time/month -
J—Gun roll—on box 1 time/month -
K—Gun fee—system any time -
L—Gun O sack any time 1,140(sack price)
M—-Gun O sack 1~2 time/month free of charge
N—Gun O roll—on box 1~2 time/month 15,000~20,000
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[Table 4] Main Organization of Collecting Domestic Waste and Recycled Products in Local

Self Government

Guns Main organization Note
A—Gun |Local self government + vicarious execution + self treatment
B—Gun Local self governmen
C—Gun |Local self government + vicarious execution + self treatment
D—-Gun vicarious execution
E—Gun Local self government + vicarious execution(Eup area)
F—Gun Local self government + vicarious execution
G—Gun Local self government(Eup area) + vicarious execution
H—-Gun Local self government
|—Gun Local self government
J—Gun Local self government
K—=Gun Local self government
L—Gun Local self government + vicarious execution consigned volumetric waste
M—Gun Local self government
N—-Gun Local self government + self treatment
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[Fig.10] Various types of outdoor open burning in small villages.

[Table6] Amount of Domestic Waste Generation(A Village)

(Unit : g/person/day)

Sites A-1 | A—2 | A3 | A—4 | A5 | A6 | A—7 | A—8 | A—9 | A—10 | A—11 | Average
Amount | 67.3 | 27.4 | 741 | 41.3 | 52.4 | 24.2 | 471 | 31.5 | 83.4 | 27.5 | 58.6 48.6
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[Fig.11]Composition of domestic waste characteristics(A village).

[Table7] Heavy metal concentrations of open burned residues(A village) (Unit : mg/#¢)

Sitos TS gy Cu As Hg cd Cr Zn
Ny ND ND ND ND ND 0.050 | 0131
A B ND 1.340 ND ND ND 0.040 | 0092
A—C ND ND 0.028 ND ND 0070 | 0282
A-D ND ND 0.024 ND 0.002 | 0050 | 0.167
A—E ND 0.016 ND ND ND 0.040 | 0.029
AF ND ND ND ND ND 0.090 | 0.158
A—G ND 0.436 ND ND ND 0.040 | 0.063
A—H ND 0.036 ND ND ND 0.040 | 0167
A ND ND ND ND 0.002 | 0140 | o0.121
A—J ND ND ND ND ND 0.080 | 0194
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(Unit : g/person/day)

Sites B—1 B-2 B—3 B—4 B—5 B—6 B—7 B—8 Average
Amount 92.8 23.4 86.5 70.4 30.3 64.3 8.0 58.5 54.3
[Table9] Characteristics of domestic waste(B village)
(Unit : %)
toms Sites | g4 | B2 | B-3 | B—4 | B-5 | B—6 | B—7 | B-8 | Average
foodwaste 6.4 - - - - 12.4 7.9 3.3
paper 45.2 | 38.1 17 8.6 23.9 | 50.6 | 41.6 | 16.7 32.2
vinyl 17.3 | 28.6 13 27.2 | 13.5 | 19.5 | 26.9 10 19.5
plastic 6.1 0.6 12.8 1.7 35.7 9.9 - 58 15.6
glass - ceramic - - 71 13.0 - - - 2.5
metal « aluminium 1.0 - 18.6 2.3 11.0 | 15.4 10 6.2 8.1
leather - rubber 2.1 2.1 211 - - 0.1 - 3.2
wood - straw * grass 0.2 0.6 - 4.3 - 0.3 2.7 1.1 1.2
fiber 21.7 | 30.0 - 15.3 2.9 4.3 6.3 0.6 10.0
etc - - 11 - - - - 1.4
agricultural waste vinyl - - - 40.6 - - - - 5.0
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[Table10] Heavy metal concentrations of open burned residues(B village)

(Unit : mg/ ¢)
Sitos ltems | py Cu As Hg cd Cr Zn

B-A ND 0.126 ND ND ND 0.640 0.421
B-B ND 0.858 ND ND ND 0.070 0.217
B—C ND 0.012 ND ND ND 0.230 0.307

D ND ND ND ND 0.014 0.410 0.218
B—E ND 0.344 0.016 ND ND 0.030 0.123
B—F ND 0.282 ND ND ND 0.050 0.172
B—G ND 0.282 0.012 ND ND 0.060 0.026

[Table11] Aging rate of on-site surveyed Guns('02)

(unit : generation, person, %)

Spec. No. of Population 65years over Society
Guns generation Total Man Woman | The aged | Aging rate
A—Gun 19,917 55,725 28,401 27,324 7,856 141 Aged society
B—Gun 35,807 104,881 53,061 51,820 11,741 11.2 Aging society
C—Gun 15,852 44,599 22,791 21,808 6,772 15.2 Aged society
D—Gun 20,971 60,964 31,325 29,639 7,341 121 Aging society
E—Gun 20,003 55,967 27,903 28,064 9,659 17.3 Aged society
F—Gun 23,767 63,930 32,117 31,813 10,100 15.8 Aged society
G—Gun 25,683 67,651 33,592 34,059 13,588 20.1 Super—aged
H—-Gun 10,520 27,894 13,816 14,078 5,463 19.8 Aged society
|—Gun 12,482 32,438 15,850 16,588 7,054 21.8 Super—aged
J—Gun 11,762 31,846 15,581 16,265 5,975 18.8 Aged society
K—=Gun 18,086 46,475 22,421 24,054 9,093 19.6 Aged society
L—Gun 20,801 55,746 27,504 28,242 11,858 21.3 Super—aged
M—Gun 16,919 44 140 21,263 22,877 9,038 20.5 Super—aged
N—Gun 22,413 60,374 29,833 30,541 10,955 18.2 Aged society
Note) Aging society 7 %over ~14%less than, Aged society 14% over ~20% less than,

Super—aged society 20% over
Source : Annual statistics report of each guns, 2003
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