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Classified collection and transportation patterns of rural domestic wastes in China: A case study of Hangzhou
HAN Ze-dong', LI Xiang-tu', BI Feng', QIN Yong', XU Gang’, TU Han’, WU Wei—xiang'’

(1.College of Environmental & Resource Sciences of Zhejiang University, Hangzhou 310058, China; 2.Rural Energy Office of Hangzhou,
Hangzhou 310020, China)

Abstract: To explore appropriate methods for the classification, collection, and transportation of rural domestic wastes (RDWs), a field in-
vestigation concerning the potential impact factors on waste classification was carried out at 10 villages in Hangzhou, Zhejiang Province. A
physical composition analysis of RDWs showed that kitchen wastes, paper, rubber and plastics, textiles, dust, and glass were the main com-
ponents, accounting for 55.9%, 9.0%, 10.8%, 5.7%, 4.0%, and 7.2% of the total weight, respectively. The proportions of putrescible wastes,
which were suitable for disposal by composting, recyclables, and hazardous wastes in RDWs were 55%, 20%, and 1%, respectively, in Hang-
zhou. Accordingly, dichotomy (dividing domestic wastes into putrescible wastes and other wastes) was a comparatively feasible source classi-
fication method during the promotion stage of RDW classification. With the implementation of this source classification method, RDWs were

generally collected and transported through three patterns in rural Hangzhou. An economic evaluation indicated that the adoption of different
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collection and transportation patterns resulted in a discrepancy in the cost of RDW classification. An operational status evaluation revealed

that adopting different patterns had an evident impact on the effective collection ratio of putrescible wastes, and a significant effect on the

source classification accuracy of RDWs. In addition, management and social evaluations illustrated that the pattern choice had significant ef-

fects on the management efficacy of grassroots management executives, and public acceptance toward waste classification. This study indicat-

ed that door—to—door collection and transportation of both putrescible wastes and other wastes was relatively suitable during the early stage

of RDW classification.

Keywords: rural domestic wastes (RDWs); waste composition characteristics; waste classification; source classification method; classified

collection and transportation
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Table 1 Physical composition characteristics of domestic wastes in rural Hangzhou

/%

Hb S , CHORE % , N EEAES , , NN

G SRR gy BRIy KR e WIUBER poe omx stk me%

Sites Kitchen Rubber & SN Wood & Tile &
Paper . l'extile Dust . Glass Metal ~ Others  Mixture
waste plastic bamboo ceramics

FFLLIX WY 518 SH k) 51.67  10.00 7.78 7.78 2.22 10.00 0.56 6.67 1.11 1.67 0.56
AWK JS B SX 4381 1598 13.92 10.31 1.03 0.52 1.03 10.82 1.03 0.52 1.03
BPHIX YCHLYC b 65.69  4.90 7.84 3.92 2.94 0.98 0.98 3.92 3.92 1.96 2.94
I 221X Y Q48 QX 60.49  3.09 14.81 4.32 1.23 0.62 1.85 9.26 1.23 1.85 1.23
il )i B FCJ B MP ) 58.93 9.38 19.64 1.34 0.45 0.45 0.45 8.04 0.45 0.45 0.45
AT LH 44 XT R 6723  5.46 4.62 0.42 1.68 6.30 5.88 2.94 0.42 1.68 2.10
oM GRS 5624 8.81 10.86 5.59 1.70 3.92 1.55 7.10 1.39 138 1.30
B mkerfi2 ssel 9.4 10.77 5.88 171 4.03 1.49 7.19 1.40 1.36 1.28

VE IBECEIE 1 AR 25 IX (B 1) 2016 24 P8, IABCT- 8 2 ALECH & DX (£ (1) 2016 SR A A B0 HAt 3820 43 T AR IK

HL R R AR BRI S R

Note: The weight of weighted mean 1 was rural households number of each district (county, city) in 2016. The weight of weighted mean 2 was rural

population of each district(county, city) in 2016. “Others” mainly consisted of hazardous wastes such as waste balteries , wasle paint,and waste insecticides.

B RG24 , B 50 I8 B3 He R T 409%™, HATHL
NERLA BT 9 AR 2R,

BN T A A A5 08 $ 3 b A B ST i BARATR
SERE YIS IE A SRR A G 5 B3 P i IRV
e MRPEFR 1, FEAUFEE Tt IR R A BRI S
A E B AE A A 2R AL A & b 1.4% 22 A5 5 1 1R
BRI B AR 25 R S Y LAANA E B, AL R
LML R KT R KR IR T R T R 2
I H AR R I R T R R S e W L T
AR R I EEAT A 5 B TR SR A AR AR AR R B
Ve KA 25 18 S0 86 ), Wil A . F 2015429 H 1 H
TSt AR 24 7 A0 ) ISR 4 p Ak 0 H R 4
Hb DX L 2 TW A 24 192 3 A5y Il SO 2% B ik T
HEAAR RS A6 B GE AV B R G AR 2 1 A g
P . IR OB T T AR A A T SR R
by 3 U IR ARG , (H % B8 B AT 3y 30 1 o R AU
I i 7 3k B HAR A 5 S 3 . BEAk, )46 R & BE
AR BRTA 38 7 N 5 T 5 35 A A i %4 3
Al 3K 64.6% F194.1% , R it , A& A Hb X 52 it by 3% 53 2%
J&i AT B AR T B RBGE R R IR A S B3Rk
H ) JRUBS SIS

PEABCI 7 A A 36 b7 35 ez 1A 2w gl [l i
W22 B E AR, A EA W B . R, &
BALRR IR AR R IR R IH YT R B R SR ARAN (e nT
[N #E P I ARSE AR YR RHS (2 U B B 2 45
44T R HE2 30% . Forp AT [T 4R AR 2
Y SR> A TS DA AR AT D4R, $R 4R 1548

S5 0] [y FUARV/IN 5 AR S SR G5 R AN Bl 3
KA I3 B —R 73 th T2 B35 Je i xE LA I LA
ARPTRTIAS AT RIS o e, AT T AR Az 1 B
HARHHEL AT 1) i EE 2 20%

L5 PRI AN A B I8 B A K HOE T
FHMERE AL 5 2CAE B, 38 A A= 3 S5 s 1R 2R A 55 4,
SRR H AR A S T8 B3 P i UL A, I o] [m]
Wi 22 G E R Z B A JAT [ o (e, DA
AT T A A A 16 B3 o3 26 AR HEBERI , “ — k™
(3 20 5 B 5 39 0 Al 7 30 W 28 ) S 5 FAEL ) DS
RIr 18 BRREPRIEAAS 2 18 B30 4 J0 35 Al Ak B0 % B
PRI, SUREAENT 2 B3R I 28 T AR L 57 A AREAR A2
T SRR T PR SR R B T 9 AL A 2 B 5
T A LI 70 07 1 R RS AR A s B3 7 26
AR AR
2.2 UM RN EFLIR S KW SR WEE TN

FELLS Tk ™ Mg AR A A T B IR K 43 2T 1
HET AN X (B ) BT BN 5073 28
BN RIS B, BHTE N 3 TP liia B, anfe 2
P o AR BTG AR TTHT 73 S ERA  5) T
B B 3 5 B A i s s 47 BOR B AR
PR N 2 8 B AN AR 5 CRE: BT Jiiis A
FUT TSR AR H 5 8 Bz S S AT BUR B3R %
TR N AR 3% o A R B, SR AN [R) A 232z
A A A T B3R 26 TAR B35 A BT REL
Fhos s B UL R L 2 A8 BRASRE S A S se i . FLAF
LR, GO s ARG PRANT DL A B 4 2



692

URIEIRCX ity S 38553

5N Esplie s

Pattern ~ Door—to—door collection
e oS
A ‘B
=
B
OH og
=
==
‘ || 5
()

i 5 [ Bi % Putrescible wastes ﬁ HAb L% Other wastes
B2 HM AR & FE NIk R BUEER
Figure 2 Classified collection and transportation patterns of

RDWs in Hangzhou
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Table 2 Annual economic cost per capita in RDW classification

s

I Z A Annual economic cost per capita/yuan-a™

T Main collection ﬁf;{;? WA S T HACs BB BYAEH BOSPGERR A Ak
Research sites  and transportation population/x10° Facility construction and ~ Propaganda  Operation and  Cost of collection and Tﬁ:al cost
patterns tool rationing and reward  maintenance  transportation sector

FELLX X 18 A 1.9 29.6 10.5 8.3 48.4 65.0
X XTZ A 0.9 9.4 44 17.2 31.0 727
M4 X Y Q B A 4.3 21.2 7.0 14.3 425 74.2
Hil 5 B HC 1 A 2.0 20.0 5.0 25.3 50.3 86.1
ATLLIX Y Q 4 B 2.8 7.5 1.8 12.5 21.8 59.5
ARBLIX IS FH B 0.7 3.1 2.9 26.5 325 79.6
WX YCHH B 1.1 7.7 1.8 12.0 21.5 52.4
AT GL A B 2.0 31.0 7.5 11.1 49.6 85.4
Hil 55 EL FCT 4R C 2.2 21.8 6.8 15.4 44.0 80.6
ALETT YCQ4H C 2.0 17.0 24.5 26.3 67.8 111.3
ABLCP Y 23 20.1 6.7 16.3 43.1 745
B2y 1.7 12.3 35 15.5 31.3 69.2
CHT- 1y 2.1 19.4 15.6 20.8 56.0 96.0

E B S GE P A RISt gl e 5 THBC A% B A2 RS A4 B =38 AR 22 1, SURUAS BIE RO 5 G2 PR A (b i E A B ALA

Note: The cost of collection and transportation sector consisted of facility construction and tool rationing cost, propaganda and reward cost, as well as

operation and maintenance cost. Total cost equaled the cost of collection and transportation sector plus treatment cost.
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Figure 3 Source classification accuracy of RDWs
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Table 3 Composting ratio of putrescible waste

ligeyi Say
Collection and

5y IS B ENE AL AL Py

Putrescible waste composting station transportation

U A B

Rated processing

B Sk RS e frabsm
ISL’ YN I\ =
*’j{cﬁiﬂi b B 41

Actual loading  Putrescible waste ~ Composting

patterns capacity/t-d” throughput/t-d” rate/% production/t-d™' ratio/%
IR LLI DX 0 T A T 7 30 9 R Ak Ak Bl A 3.0 2.0 66.7 5.7 35.3
B BH X XT 2 A AE 16 B3 58 IR Tl A 3.0 1.5 50.0 2.6 58.6
M2 DX Y Q BEL A 37 by T A By A 5.0 1.4 28.0 5.7 24.6
R B HC B8 Y SF A b7 3% 7% I A0 ) T ol A 0.3 0.4 133.0 0.5 83.4
ALY Q AR I b R A A B (rh ) B 2.0 1.7 85.0 4.1 41.6
AT IS HH B HENE B 3.0 1.5 50.0 4.5 335
B B XY CBAR TR B3 o S Ak B B 2.0 1.5 75.0 5.6 26.8
AT GL AT s 30 G U AL Ab P B 1.0 0.5 50.0 5.1 9.8
A )73 He FCY 4 LC AT $37 3 72 54k 1 FH c 0.5 0.3 60.0 1.5 19.8
AT Y CQ BN IR % IR AL FL C 2.0 1.8 90.0 10.2 17.6
ARy 2.8 1.3 46.9 3.6 36.8
BTy 2.0 1.3 65.0 48 27.0
CREY 13 1.1 84.0 5.9 17.9

VI = SEBRAb B - S4B AR A 75 b LS 250 Ak P SIS A Ak J L9 S B A A 5 DXk 7™ ) J 3 i

Note: The weight of average actual loading rate was the rated processing capacity of each composting station. The weight of average composting ratio was

the putrescible waste production of each area.
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