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Effect of Waste Transfer Stations on Collection Efficiency in Seoul
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ABSTRACT: 25 local districts in Seoul have been running Waste Transfer Stations(WTSs) to secure regional collection
bases, to connect between collection systems and waste treatment systems, and to commit various pre-screening
of mixed wastes. There were, however, few previous researches to define how much WTSs are beneficial to waste
collection system at least in Korea. So this study analyzed costs of waste collection systems with varied haul distances
from waste sources(WSs) to WTS or building types of WTSs. Major results showed that the closer WTS is to
WS or the cheaper the construction cost of WTS is, the lower the cost of waste collection system is. There was
an additional result that WTS system with more than 15 km of total haul distance might be useful in Seoul and
encapsulation of WTS in building or underground will make effective total haul distances longer up to 35km.
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Generalization of waste collection system in Seoul

* Waste sources(WSs)

* Waste collection amounts

* Waste collection vehicles

* Waste collection frequencies

4

Setting waste collection scenarios

* Waste collection system without WTSs
* Haul distances between WSs and WTSs
* Building types of WTSs

L 4

Labor & vehicle requirement analysis

* No. of collection crew
* No. of vehicles

4

Collection cost analysis

* Cost items : labor expenses, general expenses,
administrative expenses, profits

* Collection costs : Korean won(KRW) per ton of
collected waste

Fig. 1. Procedures of this study.



=
for
=
N
o
bl
ol
o
It
Ho

ol e FAHEEY 24 15

o} FANE B4 dACA = 91 2 AN E g
o2 ksl

2.2. MSA| EET VIS SHAA S Litst

Ag2] A7 ELS 1127142 HEH7E FH
A o3l A YATE TS 112704
AdAE FANG NS, FAZ, AT, AuT
3 ol Folatth olol] AEs HET A4,
& guksy Faskdch WA 1127 FAQA 1Y
TAF Htihs Fst FTHAEF2HUT] 24,
SAEFHIE 28, ALEF 7E0E HYTh =
3 AU ALt 3FF AL ES v
FAsHE o= JAAk Fig 2+ A9 tx3
Ql FFAG T2 79 FANEE BoFa ok
TAHoZ AHRH FPAB-F2H 7Y 45 %
=Tl A WlEFHATE ol 35 %= 1= A
B8k SRl 93] 65 %= 5T A& SRR
Foll 23l AU FAE FSHA T2 79
32 % ASS AekA ¥l viE AAAAER
R, 68 %= HEES AA 118 AR &
o] apegoll of3l AztAAH oY YA 2 FFE AT
2#7] wlEdellA HEA7IA 9] AR = HiE
8.9 km(*H$] 2~20 km), 228]7] ¥lEHollA AZHA]
AR 9] AT = H 14.3 km(H S 5~ 40 km),

el

2d7] WlEdolA mPEA 7R A= 3
489 km(*8 22 ~77 km)°]}th

2.3. &AL A

FAANUE 2= AEA FAAAE 7Hte R
A Q758 o] ArEE RES 7k
37HAE AR AA HEAo] glo] 18 =5

&S ol g3l Jed B Auges d 4
AA A HEA o] gltkal 7Pe Aoz B =
o o202 HAY 100 km7HA] A7) &S 24t
3lE 3t HeALS Fu A o]F o F7he
11E FSAFoR FFhs Ao Hlth AA
AEA AR TELS R A3s Y935t o
H F2WAEE o] Mol Aok v AU 2
v A3gs F3kE Ao AL ANA Ve
o o)z} Y= Ao AL A=A
F okt gel= A EQlo] el
ok 7bd dA% A
&

o
fru
NS
o

Detached
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(W5} { 1 { 1] (WTS)
100%

houses
45%

Apartments
28% 28%

Commercial / b

Institutional
27%

One-way distance from WS to WT5: 8.9km(2~20km)
One-way distance from WS to INCI: 14.3km(5~40km)
One-way distance from WS to LF: 48.9km(22~77km)

Fig. 2. Typical discarded waste collection scheme in Seoul.
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Table 1. Waste collection rates using vehicles(ton/hr)
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ltems Detached dwellings Apartments Business area
. At doors Move to stations 1.217/man Move to stations 3.164/2 men
Dlscartded + Loading 3.870/2 men + Loading 3.870/2 men
waste
At stations Loading 2.193/man Loading 2.912/2 men Loading 5.702/2 men
At doors Move to stations 1.808/2 men Move to stations 6.051/2 men
Food waste + Loading 3.553/2 men + Loading 3.553/2 men
At stations Loading 5.876/2 men Loading 10.144/2 men Loading 9.836/2 men
At doors Move to stations 0.287/man Move to stations 0.574/2 men
+ Loading 2.355/2 men + Loading 2.355/2 men
Recyclables Move fo st 126672
. . ove to stations 1. men .
At stations Loading 0.934/2 men + Loading 2.355/2 men Loading 1.320/2 men
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Table 2. Vehicle requirement depending on Waste Transfer Station(WTS) distances from Waste Source(WS)
Total haul distances(one way)
ltems
20km 30km 50km 100km
Vehicles in 1 or 5 ton 9 11 13 18
Without WTS Vehicles in 11 ton - - - -
Sum 9 11 13 18
Vehicles in 1 or 5 ton 6 6
WTS within 3 B
Skm WS Vehicles in 11 ton 2 3 4
Sum 8 9 10 12
Vehicles in 1 or 5 ton 7 7 7 7
WTS within . R
10km WS Vehicles in 11 ton 2 2 3 5
Sum 9 9 10 12
Vehicles in 1 or 5 ton 8 8 8 8
WTS within - -
15km WS Vehicles in 11 ton 1 2 3 5
Sum 9 10 11 13
Table 3. Crew requirement depending on WTS distances from WS
Total haul distances(one way)
ltems
20km 30km 50km 100km
Waste pickers 22 27 30 40
Without WTS Vehicles drivers 8 10 12 17
Sum 30 37 42 57
Waste pickers 16 16 16 16
WTS within - -
Skm WS Vehicles drivers 6 7 8 10
Sum 22 23 24 26
Waste pickers 18 18 18 18
WTS within 3 ;
10km WS Vehicles drivers 7 8 8 10
Sum 25 26 26 28
Waste pickers 20 20 20 20
WTS within 3 ;
15km WS Vehicles drivers 7 8 9 11
Sum 27 28 29 31
o A= 18T = 2H] 5'7]'%1:]' = o] #H7|& wiEdolA] HAAHA Fadh= Zlo=

S ZHE 5 km ool A&E A - &FHA =
A FHEAE] 20 kmollA] 8to|d 5 - 5]
o] 47} 100 kmollA 1202 1.540 =713t 28
< &Y= A5o &FA e A

T o Aol ARAE ¥k AF-
1E d@5Exgo] 18 £ 5 F44EFS o
Aoz Yehs d4ds Axbdate] wsteA
SRRIT = ok T8y A3 99 a3 3%

velstth & 22949 100 km¥ o H7)E =
HollA 5 kmo|Uoll ZEo] X w Ha3h 12

o] 43 - AR = 15 km o2 A3k
o] HolA= AL 13tE Z7}13th
A9 SFFee] wske AV 2
o ozl fARE GEe FATH AR
LG ok A Fewlel 100 km¥ o) B
& e 570l ey w7 E mEY oy

3}, 96(1), 2018

71 &AL



18

et
O

Ho
22
X

HN

o

it

)

32
Lo 2o

B 5 kmolW H3-S 7Hs3td 5

oM 1] 47} 269, 46 % T

7P 2 g W= *’Qi}aﬂr

A1 o] Ao A YR S

A & A5 40 o)d THEAHo) HH%%QE%‘—H
5 km oJuje] A& 9r°éo}—t— 745 162 o

=

ok

771]

d
m[O o
s

Mo N
of?
ol

ri?l

Z ZHagled A=F 207 2 Pﬂ/ﬂ 2ol &
HHHE ARR1IE = 3 HAEkd) A gto] #7)
&= MELOEHE 5 kmolWell & 752610l
¢ldo] H71E MEH o ERE 15 km oo Y&
AT 3102 solvbx A&Ao] HojAH gk
o] EFaIE S EUTH

3.2, ASHUYo| TOE £H|E29| Bigt
Fig. 3-& /el AERNER dA)ete] 3=
Fejo] 23| 2wlof gk AN g2] HEtE B
T3 Ack LS 2PA &S e FT2A
g7t 5ErE ALHIE 18T FAvEo] 7}
T2A] FsAch 1ev A3 SYstHA A
H-g-9] 7= 343 zi}ﬂ“i H7E wEd e
FHE] 30| 5 km ool A=A FLREAE
7} 15 kmo] 3 7 AgtS sk Aol A
ﬁﬂﬂ%ﬂfﬂ FElg Aow B4 Fig. 4=
Aol AES ARt A3 o 141011*1
01201?4% AL wf 77082
[e]

1-8-2] S7F

L _4

52 i
o
A

oo Mo

o B ll TE
fr o me of = &

it
Fo
r]I.

N
k]
3:9‘
o
2
:
Y
A
Ao
jus}

X
)
ru[o
2
ol
rr
P
o

SHA] g 7Rt B85
H3lE s S8l &2l 7Fssith Fig 5+ &
Astel] 71Adskar Ao Astel A o] FojA]
AP Y o FAuLo] Aot A&
4 2509 o] &85 Wil o] vlgo] FA
H]-g-of] W Eo] 23S LY Hol YsA|
e AR g F2WARE 35 km ©]/d
A FAEAT AT Aol eSS Fst]el
FEI3k F&M AT = 15~35 km, H& F2WHAE
= 15 km& £ A747E= oS Alo|th. &g
AA T ol e AAE7IA Y] F2RA R =
4 ~6km, 47 AZPAA7ER O] F2REARE 4~20 km,

7152 24 FAEFErE AYAA7A e F

E
4
&
9‘1!‘
Iy
rir

p

o2t

J. of KORRA, 26(1), 2018

HEAE = 30~ 100 km, FE=AMHA7EA 2] F24t
A E 30~ 60 kmo] Tt} 01?46* A& e o 7t
A2 T7F AL E HEAS g2 Y93A
Ao 2 Arg dFrhal Holok gt

dio] H3 Y-S A= F2RARE 17
kmol/doltt. & ATFellA EA4E AE2] 15 kmold
I ZARE FRlolth i SEyes =29
frAksEaL olol] whet =AY A7) E HlSgt )
o] o] = A P} wkAd Bruly {3e]
g AX] #9 T2AEE 25 km oo E B

0000
Without WTS

175400
z
[=]
; 150000
E With WTS within 13km from SW
;5" 125000 With WTS-within TOkm from SW
E 00000 — With WTS within Skm from SW
o

T30

0000 . e : - z

518 23 3B 45 03 a0 75 8 9 1015

Total haul distance(one-way, kn)

Fig. 3. Waste collection costs adapting WTS on the bare ground.
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g. 4. Waste collection costs adapting WTS in the building.
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Fig. 5. Waste collection costs adapting underground WTS.
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