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Site Suitability Analysis for Organic Solvent Waste Storage Centers

Based on Multi-Source Data Fusion
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China; 3. Sichuan Province Academy of Industrial Environmental Monitoring, Chengdu 610061, China)
Abstract: Organic solvent waste, a common by-product of industrial production processes, exhibits
dual characteristics of high resource value and significant environmental risk, making it a priority in
urban solid waste management. To enhance precise control over the full life cycle of organic solvent
waste, this study focuses on Chengdu in Sichuan Province as a case study. By integrating statistical data
with web-based data, it systematically maps the metabolic pathways throughout the entire life cycle and
identifies key challenges in the current management practices. Building upon these findings and in

response to practical management needs, this study integrates Geographic Information System (GIS)
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with Multi-Criteria Decision Analysis (MCDA) to develop a comprehensive evaluation framework
comprising nine indicators across environmental, economic, and social dimensions. This framework
enables the scientific identification of potential sites for new centralized collection and storage facilities.
The metabolic path analysis reveals that the volume of organic solvent waste generated is substantial,
while local treatment capacity remains limited, resulting in a substantial gap between supply and
demand for disposal services. In particular, the inter-provincial and inter-municipal transfer network is
complex, involving Shaanxi Province, Chongqing Municipality, and Anhui Province. Transferred
organic solvent waste accounts for over 35% of the total volume generated. The study area contains
numerous organic solvent waste sources that are highly dispersed spatially, with over 95% being small
and micro enterprises producing less than 100 tons annually. Although their combined output accounts
for only 11.78% of the total volume, the absence of a unified and standardized collection and
transportation system leads to widespread difficulties in securing reliable disposal pathways.
Specifically, 54.98% of the waste-generating enterprises have not established consignment treatment
relationships with downstream receiving enterprises, and 16.91% of waste is temporarily stored onsite,
posing significant risks of environmental hazard accumulation. These findings suggest that enhancing
centralized collection and storage capacity is essential for improving the overall management system for
organic solvent waste and mitigating associated environmental risks. Suitability analysis results indicate
that, across the study area, 11.76%, 42.23%, 41.22%, and 4.79% of the regions are classified as highly
suitable, moderately suitable, generally suitable, and unsuitable, respectively, for siting centralized
collection and storage facilities. The highly suitable areas are primarily located in Jianyang City, Jintang
County, Pengzhou City, and Shuangliu District. Based on a comprehensive analysis of waste generation
trends, Jianyang City and Longquanyi District have been identified as priority areas for constructing
new centralized collection and storage centers. Overall, the findings provide a scientific basis for urban
hazardous waste management and support the advancement of waste-free city initiatives.

Keywords: Organic solvent waste; Metabolic pathways; Site selection; Suitability analysis;
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Table 1 Evaluation indicators and scoring criteria

His/z R EisLaNS PRI ARG
Ksh/m <500, 1; 500~1000, 4; 1000~3000, 6; 3000~5000, 8; >5000, 10
B2
AR B 4 /m <500, 1; 500~1000, 4; 1000~1500, 6; 1500~3000, 8; >3000, 10

A WA H O /m <17 000, 10; 17 000~34 000, 8; 34 000~51 000, 6; 51 000~68 000, 4; >68 000, 2

2 PR A /m <17 000, 10; 17 000~34 000, 8; 34 000~51 000, 6; 51 000~68 000, 4; >68 000, 2
PEHE I B PP A¥GDP/IG <1500, 1; 1500~2000, 7; 2000~2500, 10; 2500~7 000, 9; >7 000, 4
A i Hi/m KAFHHM, 105 AERFIHHM, 1
HERR FH i /m <2000, 2; 2000~4 000, 4; 4000~6000, 6; 6000~8000, 8; >8000, 10
AR
A O BREE/(N km?) <300, 1; 300~400, 4; 400~600, 7; 600~1200, 10; >1200, 1
72 1 8 i /m <500, 1; 500~1000, 7; 1000~2000, 10; 2000~3 000, 9; >3 000, 4
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Table 2 Explanation of each level in the ""1-9 scale method"

PR TE X GRS
1 [ 45 2 — MRS — AR FEEE
3 T ol B 2 —MHERLS A HERHMEE
5 WA i — MRS — AR B EE
7 SRALE R —MHER LS — AR RRINEE
9 A iy o 2L —HE T — A AR E
2,4,6,8 HRARAR L Y F i) FRANEB PR E 22 [l 4 I A

R3 IFMIEREAER

Table 3 Weight allocation for evaluation indicators
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Table 4 Quantitative results of waste organic solvent metabolic pathways
T EEE AoELAC IR 5 2RI 12 T RE Py HTIT R S
i YR BAREE EPECE HAREE  EPEE BERRE R BARUE RWEEe  BRAERUE

AR X 4.99 5 2.03 4 13.56 7 20.48 15 0.10 1
SEMTH 0.02 1 116.74 1 0.16 1 116.93 3 0 0
pN=R= 12.23 10 548.64 5 98.69 7 659.57 22 0 0
H LT 3.46 1 3.24 4 0.20 1 6.90 6 0 0
a7 BH T 3438 3 229.23 3 0 0 263.61 6 0 0
B 20.19 24 5.19 8 3.00 5 27.92 36 0.46 1
Eoyes 12.22 6 0.53 1 0.06 1 12.27 7 0.53 1
HRLIX 29.74 21 5.88 4 1.84 1 37.46 26 0 0
JEIRBEX 156638 31 1258.96 25 1783.90 15 4609.24 71 0 0
EZ0 N 42.49 10 27.41 4 4778 4 73.39 16 4429 2
R X 1637.21 55 3951.32 37 530.03 19 6 023.10 107 95.46 4
L 47.69 14 6.66 3 0 0 54.36 17 0 0
HAVLX 4.90 33 0.88 2 2.85 1 8.63 36 0 0
HFX 12.76 22 79.12 8 148.46 4 237.70 33 2.64 1
LSigfe 7 564.55 6 535.22 10 3.46 1 1103.23 17 0 0
XU X 21.22 26 8712.62 22 135.10 9 363.50 52 8 505.44 5
TRILIX 22.97 14 1188.68 14 203.69 5 1301.29 29 114.05 4
X 27.20 30 230.31 12 30.25 8 286.67 48 1.10 2
BRI 5.67 16 49.36 8 48.82 7 103.05 30 0.80 1
BHEX 15533 9 764.20 4 0.05 1 919.57 14 0 0
&it 4225.61 337 17 716.22 179 3051.89 97 16 228.85 591 8 764.87 22
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Table 5 Site suitability evaluation results
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Table 6 Spatial distribution of ""high suitable" areas
X £ i BYhm® % /% X i RYhm® i He/%

fay B T 51523.01 31.08 HHILX 2675.72 1.61
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WTLE 13161.35 7.94 I 253.74 0.15

NSRS 1101433 6.64 BRI 201.38 0.12

HRUT AT 10 621.04 6.41 HRTLIX 84.05 0.05
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Table 7 Classification of model accuracy levels
KRG g4 /MR 2E A
I (&) 0.35=C P=0.95
T (R%) 0.50=C>0.35 0.95>P=0.80
M (—fi) 0.65=C>0.50 0.80>P=0.70

V() C>0.65 0.70>P

R, XF A R B, BT BH T AR S AR L T A
KA, Y AR, 5 AR AR A DU
DX B B O I 3 RO B . R, T RV
b SR AL B0 4 e LR S P T A B2 0 7 e ) 2 R
TR FEER X S IR XA R A P

®8 GM(, 1) BETFRRS EITHE
Table 8 Accuracy evaluation of GM(1, 1) model

X & FEWCHE /NREMEPE  THAAXHRZE %
e A T 0.001 1.00 0.92
S 0.149 1.00 137
EZANi 0.014 1.00 3.31
XL X 0.014 1.00 7.02

JeEEX 0.011 1.00 3.71
PRHEBIX. 0.010 1.00 1.79
TRVTIX 0.003 1.00 2.92
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Fig.3 Predicted waste organic solvent production in selected regions
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