Waste Quantification and Characterization — Wuxi New District (2006)

I ntroduction of Wuxi New District (China)

Wuxi city, located close to the metropolis of Shiaaig(160 km west of Shanghai) has
developed a new industrial township called the WN&iv District (WND). WND is one of
top ten national level development zones. As p@62@ covered an area of 200knmoused
more than 2,000 enterprises and had a populatio266f000 including 140,000 industrial
workers. The total output of WND was more than RIS billion.

Since its foundation in 1992, WND has evolved taabmajor industrial park in the Yangtze

River Delta. WND has been a strong showcase fordp&l industrial development that the

People's Republic of China has achieved in theféagtdecades. A broad range of industries
has been set up in the WND, and its economic grévathspurred the entire region, including
the Microelectronic, precision machinery and autioip sectors. Related service/supporting
industry sectors are also emerging rapidly in WMIND is owned and managed by the New
District Administrative Committee of Wuxi Peopletéunicipal Government, second largest

city in Jiangsu Province of the People's RepulliCluina.

The rapid and high industrial development of WNDs letracted not only domestic and
international companies, but it also increasedpitpulation to support the growth. This

multifaceted growth resulted in a drastic increasehe quality and quantity of wastes

generated by the industries in WND and by the conities that depend on the district,

causing therefore problems in the proper manageofenich wastes. The city was seeking to
combine the current streams of waste managemeht amtintegrated waste management
system, so that wastes were recycled and reusétetmmaximum possible extent, and the
broader development of the city could take pladearmony with the environment.
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Figure 1 - Location of WND (Wuxi New District) with Wuxi City
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Waste Quantification and Characterization — Wuxi New District (2006)

Baseline Data (2006)

The municipal solid waste data collection and asialjor WND was undertaken by local
staff of the WND Project Team, who was trained fbis purpose through a series of
workshops and field training based on the ISWM @links ‘Developing Integrated Solid

Waste Management Plan — Training Manual - VolumeWaste Characterization and

Quantification with Future Projections”

The team carried out source identification, quadtfon and characterization of all the
different types of waste from different sectorstsas industrial, municipal and commercial
sectors. Additionally, projections for future wagtneration were also included.

The Industrial and Health Care waste data was gadiffeom secondary sources.

:‘4‘ *‘».‘k g
Figure 2: Waste Characterization Figure 3: Waste Char acterization
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Waste Quantification and Characterization — Wuxi New District (2006)

Waste Generation: Quantification and
Characterization

2.1 Waste Quantification

The findings of the quantification of the wastéMND indicated the following:

As expected, waste generation rates in WND had bapidly increasing over the
years due to urbanization and industrializationsTrend was likely to continue over
the next 15 years with an expected increase of 8% 2006 to 2010 and further
42% from 2010 to 2020.

In 2006, the per capita waste generation in WND Q8skg per day from residential
sources; however, it was approximately 1 kg per fdaycombined municipal waste
from residential, commercial and industrial sources

The total amount of municipal solid waste of WNDatsout 415 t/d, including 333 t/d
of waste from residential and commercial sourcad &2 t/d waste from industrial
sources.

Hospitals generated waste at the rate of approgisgn@t77 kg/day/bed including 0.5
kg/day/bed of hazardous waste.

Generation rate for wastewater sludge was abou0 360s/year. This amount is
generated by three wastewater treatment plantsingeabout 15 million tons of

wastewater per annum. It is assumed that quaritisudge will also increase, inline
with future trends for municipal solid waste, upaoout 3,500 tons/annum in 2010
and up to 7,000 tons/annum in 2020.

There was a huge quantity of industrial non-hazasdwaste (processing waste) -
213,826 tons per year. Industrial waste generatitem was about 20.15 tons/year per
million Yuan production output.

Hazardous waste generation from industries iseatdke of about 2.45 tons/year per
million Yuan production output which corresponds #&pproximately 30,000
tons/annum.

Hazardous waste from hospitals is about 72 tonafarend it is predicted to increase
to 133 tons/annum in 2010 and to 168 tons/annu29 0.

In WND, construction and demolition waste is getegtafrom three sources:
municipal works, residential construction and irtdas construction. Most of this
waste is recycled within this sector (Please r&deAnnexure |, Table A10-A14 for
additional information (Chinese)).

The projections of waste generation for the conyiegrs estimate that the amount of
waste from residential and commercial sourcesingitease from 333 tons/day to 390
tons/day in 2010 and up to 560 tons/day in 202Q. @uhis that kitchen and yard
waste will increase from the current 233 tons/dag&0 tons/day in 2020. The rest of
the waste, including paper and plastics, curregtiyerated at 118 tons/day will
increase to about 160 tons/day in 2010 and up @a@&s/day in 2020.
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Food waste within the municipal waste from the stdal sector will increase from 12
tons/day to about 15 tons/day in 2010 and up tdo28/day in 2020. Other wastes
which are currently being generated at about 76/¢ay and will increase to about 85
tons/day in 2010 and up to 120 in 2020.

The overall summary of the current waste being gead along with future projections is
given in Table 1.

Table 1. Waste Generation and Futur e Projections

WASTE GENERATION (tons/day)
TYPES OF WASTE ACCORDING Basdine Study Future Proj ections*
TO GENERATION SOURCE 2006) 2010 2020

and commeroai sources | 333 30 | 560
Municipal waste from industries 82 100 140
Municipal waste from all sources 415 490 700
Industrial non-hazardous waste 586 692 988
Industrial hazardous waste 82 97 138
Hospital waste — total 0.3 0.4 0.5
Hospital waste — hazardous 0.2 0.3 04
Sludge 8 10 19
Construction & demolition debris 32,805 38,733 853

* The future trends were calculated by using two indicateconomic and population growth in
line with the World Bank Report 2005: Waste Management in Chiesaues and Recommendations.

2.2

Waste Characterization

With regards to the composition of the waste:

Organic waste was the dominant component of mualicgmd commercial waste
representing 70% of the total waste generated égetisources and just 13% of the
municipal waste generated by the industrial sector.

Plastic waste was another major component as r@gtlecommercial and industrial
(municipal) waste contained 17%, 14% and 22% dftjga respectively.

Paper constituted 6% of the waste from resideati@l commercial sources, while it
was more than 50% from industrial sources.

Quantities of metal and glass waste were not satiskan municipal waste.

Table 2 presents the composition of municipal wast@ different sectors.
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Table 2: Composition of Municipal Waste from Domestic, Commercial and I ndustrial
Sour ces

COMPONENTS INDUSTRIAL DC%'\,/\'AE,\/?ITE'RCC'IL\:‘LD TOTAL

% o | % ) | * | oo
Food waste 134 10.99 714 237.75 59/92 248.74
Plastic 21.2 17.38 16.85 56.11 17.71 73.49
Paper 53.4 43.79 6.62 22.05 1585 65.84
Metal 1.6 1.31 0.38 1.28 0.6( 2.59
Glass 0 0 1.71 5.68 1.36 5.68
Textile 10.4 8.53 2.37 7.9 3.96 16.48
Ceramics 0 0 0.51 1.69 0.40 1.69
Hazardous waste 0 0 0.26 0.86 0.20 0.86
Total 100 82 100 333 100 415

* tpd: tons per day

The following tables illustrate the compositiontbe waste in specific residential districts,
commercial and industrial areas within WND.

Table 3: Composition of Municipal Solid Waste in Selected Residential Districts

WanYu FengShuo Tai Lake Garden

Residential District | Residential District | Residential District
Sample Weight | Percentage| Weight| Percentage Weight | Percentage
component (k@) (%) (kg) (% ) (kg) (% )
Food waste 91.2b 66.9 122.8 77.5 125.1 72.5
Plastic 24.8 18.2 26.7 16.8 26.25 15.2
Paper 10.6% 7.8 4.85 3.1 14.55 8.4
Metal 1.6 1.2 0.8 0.5 0.4 0.2
Glass 1.8 1.3 1 0.6 / /
Textile 1.25 0.9 1.95 1.2 2.2b 1.3
Wood / / 0.1 0.1 0.75 0.4
Ceramics 1.1 0.8 0.3 0.2 / /
Hazardous 29 21 / / 33 1.9
waste
Coal 1 0.7 / / / /
residual
Total 136.35 1585 172.6
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Figure 4: Comparison of solid wastes from different residential districts

807 O WanYu Residential District
70- B FengShuo Residential District

60 O Tai Lake Garden Residential District

50
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Food Paper Glass Ceramics  Hazardous
waste waste

As it can be observed, in all the three residenlistricts the waste composition trend follows
the same pattern, where organic waste is the neajmponent, followed by plastic and then
paper.

Table 4: Composition of Municipal Solid Waste in Selected Commer cial Areas

ChunChaé)t:\/Ie;rchandlze XinDi Square

Sample Weight Percentage Weight Per centage
component (kg) (%) (kg) (% )
Food waste 67.8 514 97.5 67.9
Plastic 42.1 31.9 17.5 12.2
Paper 6.05 4.6 15.4 10.7
Metal 1.3 1 / /
Glass 7.75 5.9 8.1 5.6
Textile 5.5 4.1 2 1.4
Wood / / 2.5 1.7
Ceramics 0.5 0.4 0.5 0.4
Hazardous / / / /
waste
Coal 1 0.7 / /
residual
Total 132 143.5
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Table5: Composition of Municipal Solid Waste in Selected Commer cial Areas

Auchan Supermar ket Hual ian Super mar ket

Sample Weight Percentage | Weight Per centage
component (kg) (% ) (kg) (%)
Food waste 111.6 79.9 67.7 74.3
Plastic 20 14.3 11.2 12.3
Paper 3.2 2.3 7.6 8.3
Metal / / 0.3 0.3
Glass 2.2 1.6 0.5 0.6
Textile 1.2 0.9 3.85 4.2
Wood 1.4 1 / /
Ceramics / / / /
Hazardous / / / /
waste
el / / / /
residual
Total 139.6 91.15

Figure 5: Comparison of solid wastes from different commercial areas

901 O ChunChao Merchandize Street
80+ B XinDi Square
70- O Auchan Supermarket
sol O Hualian Supermarket
B HongQi Food market
50r
rate
40r
30r
201
10r
Food Paper Glass Ceramics Hazardous
waste waste

The commercial areas also follow the same patteomwever the percentages representing
each of the different types of waste strongly ditfee to the nature of the commerce.
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Table 6: Composition of Municipal Solid Wastein Industrial Area

JingYi Road Trash Stopover Station

ciri?gim Weight (kg) Percentage (% )
Food waste 10 13.4
Plastic 15.8 212
Paper 39.8 53.4
Metal 1.2 1.6
Glass 0 |
Textile 7.8 104
Ceramics / /
Hazardous
waste / /
Total 74.6

As expected, industrial areas report higher quastitf paper and plastics and lower amounts
of food waste.

Additional data on industrial solid waste, hazagiealid waste and C&D waste can be found
at Annexure I. Unfortunately those tables are iin€se.
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ANNEXURE |

Data on Industrial Solid Waste and | ndustrial Hazar dous Waste

Industry Category

Electronic (25)

Mechanical (15)

Printing and dyeing (5) |

Chemical (12)

Healthcare (10)

WWTP (3)

Others (18)

Table Al: Electronic Industrial Solid Wastes

|22 Lol A Em | BRAYE | ERFE | BT Al | EkER | ZEBE
A (73 78) (Aei/ ) (WH/4E) BER AR | BEERERE | (%) £ (%)
1 hE 5,517 82.32 48.97 0.0149 / / 59.49
2 ot 36,457 540.00 10.8 0.0148 0.0109 73.33 2.0(
3 ERE 20,000 95.04 1.49 0.00475 0.00445 93.64 1.57
4 | AT 37,716 1357.68 1121 0.036 0.0261 72.83 27.47
5 ik 1,675,765| 2495.88 16.1 0.00149 0.00138 92.70 6.76
6 TS 5,047 44.28 35.35 0.00876 0.0016 18.27 79.83
7 TCL / 1923.12 42.1 / / 99.95 0.05
8 | W' 15,000 57.696 57.7 0.00385 0.00255 66.21 33.79
9 A H 28,120 329.04 57.3 0.0117 0.00665 56.86 28.11
10| & 186,367 684 542.6 0.00367 0.000768 20.67 79.33
11| 81,258 733.32 6 0.00902 0.000713 7.90 2.86
12 | #HrET 20,700 866.04 369.51 0.0418 0.0045 10.75 42.67
13 | o 19,000 210 9.9 0.0111 0.0019 17.19 0.00
14 | {4 23,477 125.04 125 0.00439 0.000213 4.00 96.00
15| i 7,991 66.6 6 0.00833 0.000204 2.45 9.05
16| Ei 1,426,064 934.8 48.5 0.00066 0.00016(L 24.57 54.11
17 | 59T 22,076 4918.56 273.6 0.2228 0.2096 94.09 5.91
18 | HfEE ] 7,300 71.04 / 0.00973 0.00737 75.78 /
19| &= 21,433 987 303 0.0461 0.0461 100.00 0.00
20 | JEEEE 37,595 50.16 50.2 0.00134 0 0.00 100.00
21| AR 466.46 30.48 27 0.0653 0.0653 100.00 0.0Q
22 H 37 30,000 416.64 296 0.0139 0.00402 28.95 71.05
23| mE 5,000 71.04 7.8 0.0142 0.00048 3.38 15.95
24 | = IRiE 29,706 950.04 480 0.032 0.0132 41.26 50.5P
25| &7 2,500 29.28 28.75 0.0117 0.0002 1.71 98.29
gkt | 3,744,556 | 18069.10 | 3964.67
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Table A2: Data on printing and dyeing industrial solid wastes

TN a0 77 O o

FEE| Loy & ArpEa | BEsg | AEcEE | AaeEa T JuiE ER e ESR
(F) (/&) (Wi/EE)  |EgE AR B Rk (%) (%)
1 | gmdE | 12,000 867.6 856 0.0723 0.0719 99.45 0.55
2 H % 9 13,980 480 405 0.0343 0.00215 6.25 84.38
3 i 5,250 1928.4 / 0.367 0.00006 0.02 99.9¢
4 | R¥Rgigl | 30,000 120 / 0.004 0.0007 16.67 83.33
5 N 762.39 17.04 / 0.0223 0.006558 29.41 70.59
o 61,992 3413.04 1261 / / / /
Table A3: Data on mechanical industrial solid wastes
% | ow s Ay | BEx& | G & | Hx~cE | Hari FER | BELE
= (5 7E) (/&) (Wi/£E) |Eggr=AEE| Bk EkER (%) R(%)
1 e 33,305 319.92 222.91 0.00961 0.00111 11.57 69.6
2 | PR 77,550 1399.2 48.96 0.018 0.0154 85.40 14.60
3 SevE 3,752 178.08 145.1 0.0475 0 0.00 100.00
4 | o BT 2,450 140.7 140 0.0574 0.0574 100.00 0.00
IN TR A
5 & Tf" il 46,287.80 5418.3 172.954 0.117 0.114 97.44 2.56
J 4 HL
6 | EF @ 43,008 484.2 10.16 0.0113 0.011 97.35 2.64
7 2y 200,000 14523.96 1455.39 0.0726 0.00041 0.56 10.
8 | FHE4H 71,131 32.904 13.1 0.0004683 0.000184 60.18 39.9
9 2 i, 140,000 541.2 291.2 0.00387 0.00143 36.95 63.0
10 = 8 137.7 38 17.2125 11.6625 67.76 32.2/
11 EXK 85,000 1101.96 | 1096.935 0.013 0.001216 9.40 90.1
12 R 49,766.60 102 90 0.00245 0.00024 9.80 90.2
13| #F=jpE 5,845 455.04 62.864 0.0778 0.0671 86.25 13.7
14| TF&EHL 58,400 577.56 73.484 0.00989 0.00751 76.11 12.7
15| BiEfE 24,054 114.24 84.255 0.00475% 0.0035( 95.62 4.3
B 745,372 | 25412.724 | 3945.314
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Table A4: Data on chemical industrial solid wastes

=3 Lo TR ArepE | BEEE | fAE~EE | AxEE oA ElkE | Z2LnE
5 (7 7E) (/=) (i) |EgEreAR| BxEkE | (%) £ (%)
1 W5 38,840 1202.76 374 0.031 0.0214 69.24 30.7p
2 = 1,040 1150.68 1144.68 1.106 1.061 95.89 4.11
3 g} 3,000 4.596 4.6 0.00153 0.0014 91.30 8.70
4 Kt 5,101 123.96 120 0.0243 0.0243 100.00 0.0
5 L@k 11,083 362.04 115 0.0327 0.00406 12.43 87.57
6 | 2ol 1,703 69.96 70 0.0411 0.00587 14.29 85.71
7 FTsk 30,664 137.76 137.8 0.00449 0.00254 56.82 43.18
8 | Wk 26,514 3876.48 275.5 0.146 0.136 92.49 7.11
9 EEin 24,000 156.96 155 0.00654 0.00 0.00 100.00
10 |5z —1 04| 50,000 1846.68 1007.7 0.0369 0.0187 50.72 49.28
11 R 130 47.04 47 0.362 0.00 0.00 100.00
12 BARE 15,576 233.04 20 0.015 0.00 0.00 100.00

ik 207,651 9211.96 3471.28

Table A5: Data on othersindustrial solid wastes

52 Lovn & T Arpnl | BEFAE | GAEFE | AxrM D JoiE A ElkE |ZEeiE

2 (5 7E) (di/4E) (Wi/4E) | BEgEreAR | BEEREE | () |FE ()
1 T 28,000 41.16 17.7 0.00147 0.00147 100.00 0.00
2 IR 13,840 151.44 115.93 0.0109 0.00784 72.59 27141
3 JiR 200 88.8 84.8 0.444 0.424 90.99 9.01
4 ERE7S 2,497 12 11.86 0.00475 0 0.00 100.00
5 I {2 360000 1611.36 1489.05 / / 100.00 0.00
6| HEUnK 1,978 48.84 42.316 0.0246 0.00327 13.32 86.68
7 EEPN 400 30 30 0.075 0.075 100.0p 0.0(¢
8 FBi 2,300 265.92 / 0.116 0.0287 24.78 75.22
9| Wrms R 1,500 0.6 0.6 0.0004 0 0.00 100.00
10| =ZR4R 4,118.14 24.96 10 0.00607 0 0.00 100.00
11| @A A% 554 91.56 0.311 0.165 0.136 82.4p 17.58
12| g e 24,392 146.16 5.6 0.00599 0.00576 96.16 3.84
13| HHo 6,083 271.56 25.2 0.0389 0.00358 9.21 18.60
14| FTHFFIEE | 180,000 214.92 49.7 0.00119 0.0005 37.64 43174
15| @2 300 37.2 0.75 0.124 0 0.00 100.00
16| YKK 8,108.70 177.72 163.014 0.0219 0.0021 8.50 90.41
17| PEHS3ERT | 230,000 3155.04 95 0.0137 0.0137 100.p0 0.00
18|  Am: 12,015 26952.96 / 2.243 2.243 100.00 0.00

Bk 877,186 | 33322.2| 2141.831
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Table A6: Comparison between different industry categories

-~ B n | Bkrw | BuA %4
TR | mp et | @fopsts | gEpEkE | TOF | 4@
T 4.31Kg 1.06Kg 2.88Kg 66.82% |  18.95%
Bk 30.2Kg 4.69Kg 10.20Kg 33.77% | 15.19%
4 41 55.1Kg 20.34Kg 14.81Kg 26.88% | 71.78%
T 44.4Kg 16.72Kg 32.43Kg 73.04% |  26.89%
R / / / 8.12% | 91.88%
]
75K B / / / 100%
ot 38.0Kg 2.44Kg 36.93Kg 97.18% |  2.08%
Figure Al: Composition of industriesin WND
TR AL B Fhi Sl
B L — A SRS HLb
O 42
49, 80% O EH
BT
o I

24. 10%

2.50%
5. 70%

2.10% 15. 80%

Industrial Output Value: 12,090.99 million yuan (2005)

Table A7: Dataon WWTP solid wastes

1 HAtys KT 600 3,000,000 100
2 s KT 1810 9,050,000 100
3 i ikt KT 560 2,800,000 100
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Table A8: Data on healthcar e solid wastes

T omemm | TEAK | EEES | RECE | Eworos) | wen @)
1 R JELE B 288 18.15 18.15 0 100.00
2 TR ERT 274 9.2 7.2 1.36 98.64
3 L4 R E 300 25.5 18.5 27.45 72.55
4 ik E 150 39 9 0 100.00
5 e EERE 136 2.88 2.88 0 100.00
6 iy 75 R 130 4.12 4.12 0 1.00
7 BinfliERL 138 3.06 25 18.30 81.70
8 i L= e 250 35 3.5 0 100.00
9 iR ERE 170 2.6 2.6 0 100.00
10 | WEREERE 150 5.1 3.6 19.41 70.59
Bt 1836 113.11 72.05 / /

Figure A2: Comparison of the hazar dous waste production rates from different industry
category

25

20

N

15
Kg

N

10

CINE B gig ({amn HAte

Table A9: Amountsof Industrial Solid waste and Hazar dous Solid Waste

Tk &7k Tk AT I B fEBE &

&% | WE%) | =E(Fx) | BEECE) | =& (W) =B (W)

i f- 49.8 6,021,313 25,951.859 6382.592
BLAk 15.8 1,910,376 57,693.368 8959.665
b 2.5 12,090,990 |  302,274.8 13,421.000 5054.034
Hify 319 3,857,026 146,566.981 9411.143
Bl 100 12,090,990 | 243,633.207 29807.434
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Figure A3: Composition of Industrial Solid Waste and Hazar dous Waste
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Dataon C&D Waste

Table A10: Data on C& D solid wastes

2005 2006
Tk B T B
m B AN
) 136 12 77 4
R
(M2) 2,275,054 | 1,020,447 1,019,203 364,922
TRETEM
(55¢) 362,051 101,733 107,024 34,858

Table A11: Dataon C&D Solid Waste - Residential Building

PR EE | RenE
(/M 2) (1) & (W) A
o 909 10,000 / [E15=2
36,000 180,000 / [ Bl A sz Hfh T
+F
PVCH 0.1 / 1 R iR g
e 4 55 4.55 50 / el
- 81.82 900 / Hb Sz gt
Yk 0.45 5 ! I
B H i / / RLIR g7
Table A12: Data on C& D Solid Wastes - Industrial Building
AR [ g e RELE
(WM 2) (1) & () Bl
Wit 14.12 18 / [ 34
T+ ESs [
PVCE 0.16 / 0.2 R et
e i 5 3.92 5 / ¥ [k
s A 3.92 5 / PSS s
BEHR it / / [al i
B Ry / / KRB
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The calculation of construction solid waste caréleulated according to the following
formula:

Total Amounts of C& D solid waste = XTotal yield of specific component

Total yield of specific component = yield/square meter (t/ten thousand m2) x total
building area (m2)

Table A13: Total C& D Waste from Residential Building, 2005
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Table Al4: Total C& D Waste from Industrial Building, 2005
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