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LIFE-CYCLE ENVIRONMENTAL AND ECONOMIC BENEFITS ASSESSMENT OF
SOURCE CONTROL FACILITIES FOR SPONGE CITY
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(1. School of Management and Economics, Beijing Institute of Technology, Beijing 100081, China;
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Abstract; Sponge city construction is an important measure for urban non-point source pollution control and waterlogging
prevention, which has been widely extended in China. To quantify the environmental and economic impacts of the construction
and operation stages of sponge city source facilities, aiming at the shortcomings of the current global research on the
environmental and economic benefits in sponge city, 5 typical source facilities in a school site were selected as the examples to
quantitatively analyze the environmental and economic impacts and benefits and identify key influencing factors by life cycle
assessment ( LCA) and life cycle costing (LCC) integrated evaluation method ( LCA-LCC). The results presented that the
construction stage could generate high environmental impact and economic cost, while the operation stage could generate
significant environmental and economic benefits. In the operational phase, the payback period of the total environmental
impact on runoff and water quality control was within 8 years, and the payback period of total economic cost was within 2
years, and the overall benefits of sponge city source facilities were considerable.
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Figure 1  Layout of the source control facilities at research site
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Table 1 List of construction stages of the source control
facilities in the study area

3 Vit 25 Y JEBE R #E Bt

B YA A=A 2.49x10° kg
AT+ 9.15x10° kg
PR A 6.62x10* kg
& o011 9.94x10% kg
FiAE + 4.45x10" kg
PVC 4t 1.64x10” kg
11z 39.10 m”
Ly 5.80x10> m*
T Yifi 2.01x10> m*
iz fi (R 30 km) 7.79%10° t-km

A it BR Vit N34T 7.04x10° kg
RECTRA 1.84x10° kg
T Yifi 5.84x10% m*
g £ 2.82x10° kg
11z 2.09%10% m’
190 1.96x10* kg
A 2.23x10° kg
)R 10. 43 m®
PVC 4 ¥ 6.93x10" kg
i 5 (8% 30 km) 2.55x10" t-km

BB R N2+ 1.83x10° kg
RICRRA 4.14%x10° kg
T Yt 1.62x10° m®
i+ 1.08x10° kg
gy 4.11x10% m?
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HEA 41. 70Plant
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PVC %t 1.56x10* kg
i Hi (815 30 km) 7.79%10* t-km
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RECTRA 5.42x10° kg
T Y #i 1. 11x10% m?
e 1 6.69%10° kg
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Table 2 Environmental impact and process analysis of

the intermediate point of biological retention facilities
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TR YITE i/ kg PM, 5 eq 18.94 64. 41 17. 84 17.76
BT K (R ) kg NO, 78.18 68. 89 10. 92 20. 19
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KIEAERFEM/ (PAF-m®-d) 2.34x107 1.45 98. 47 0.08
W E B R /kg N eq 6.17 25.56 67. 69 6.75
BB RS /Bq C-14 eq 7.10x10*  84.87 13.65 1.49
JKAR I FE/m® 7.13x10°  92.53 5.19 2.28
AR (A7) /kg NO, 130.28  72.63 8.76 18. 61
B2 #E/kg CFC-11eq  0.02 3.72 96. 17 0.11

&R KE/ kg Fe eq 435.87  61.10  13.60  25.30
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Table 3 Payback period of environmental impact of the

source control facilities
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AN TR B0 52 5% e 288 5516k L A BR, Al 300 1 BR 55 5 e
) T ST ST AH X 4 1, T B 8 AR IE) K AR E B 3R Ak
W24 5 A7 KR A ST O VE R B R AL RIK AR
FERY ICHIMIAE 1~3 45, Flynn 557 A W58 25 R 3%
B TR K AR TE OC T 3k AR 7 VB E R A N (R
FEEORPE AR S0 ) A2 AT P 55 55 1Y [ WO 43
S 4 A 3 AR 40 4F 3 AERN 253 AE L AR5 EN
HNHABT 5 R AT — 2 ] Lk | F — 20 3R B 45 4
R Sk it A2 7 B BE AT LA A 0 S Bk as
3.3 RKEAZFRA

1) R T LA 40 AT o R Sk 150l 2 34 B B A Y
T AS 2 B U A A R AR A I R A
FE SR s AN, ETRLTE
B, 455 & Bl ER RN T 3 R AT 134G B A
WESE v A= Wi B Bt AR B 22 opal N IR b A BV
HIB 7% B 5T 0 BB B BLAR 43 51 7. 51%x10% JT 6. 06
10* 76 .1. 63x10° 7T 5. 10x10* LI 1.36x10° 75, H
H N TNl 1Y) PN S A B R R R Y PN S AR e IR
(F2), B 28 F 9780 ) MATE £ 28 Ik it
SOSA G R, SRR R PVC A Y AR 7E
A Wi O A B 2 h e RS 3 TR SRR TR
PR, A | A S IR BB 4 A Y AR A N T b A
FEB% 22 wpos 19 A A T ]y LR R B R A AR R AR
TEAE R 1Y S A o P8R A RN 3 D K e g
B A TE B B YR B AR s i m L, A
Vi P it R A B B A R AR 29 R 9. 79 % 10° J6/ ha-
IDA, RS T2 E 19 1. 05x10° 7C/ha-IDA | 3% {k 45
AT AT M B/ 25 5 AT RE 2 B B Bt o LA £k
558 1y R

2) MR T LA A AT o AR A A 4 15 G W HE
B A R BB O AR RN S R O AR, R



148 w5

T W42 5

184105
1.6%105
14x10°
R 24100
10108
B 8«10°
£ 6x10°
4x10°
25104

0

o BEEA
@ AL o PVCERH
o g

LB=

2

I B
L

B2 5 38K Bt A 22 9 WUA 43 B
Figure 2 Analysis of internal economic cost of five types of the source

control facilities
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Table 4 Analysis of external cost and main process of

the biological detention facilities
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Table 5 Payback period of economic cost of the source

control facilities
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