m 7| & Xt & 3f
X4 A X 22, 47~53 1996

X = strRAl el s SYEN

Haeh g, A

m}‘{_\

=2l
=}

roe

A
* TETHE-‘T.

Ho

=, gust,
AZdgm TN BA T4
FHAAFA I 7 Abe ¥
A EA FAHA ANFE EZAAYFY

The Characteristics of Sludge Landfill Site in Nanjido
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ABSTRACT

This study was carried out to estimate the amount and the characteristics of sewage
sludge disposed of in the Nanjido sludge landfill site. Boring test was conducted to
estimated the landfill volume and to get sludge samples to be analyzed. Total analysis
and leaching test were performed to find the characteristics of sewage sludge. The
Nanjido sludge landfill site had the surface area of 50,000m* and the average depth of
15m. The estimated sludge volume was 600,000ton. Sewage sludge in Nanjido sludge
landfill site was very stable. Results of total analysis of heavy metals indicated that
the sludge could be classified as a non-hazardous waste according to the California
state regulation. The sludge also could be used as compost based on compost quality
criteria of foreign countries. Results of Korea Extraction Procedure showed that sewage
sludge in Nanjido sludge landfill site was not a hazardous waste,
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Fig. 1. Sampling points at the sewage sludge landfill site in Nanjido.

Table 1. Boring test results at the sludge landfill site.

Sample Boring Depth

Site name (Surface Water Table Base) Remarks

1 1-1 Top Portion (7.5 m) - '11‘9ex~t1%§ :vnaste was found at the depth of

: :g Bot?d::(ggrlz:lgs(; iSz;n ()) m) ~ Sample of Bottom portion is soil
o ! ’ ’ — The depth of surface water is 0.7 m

) 2-1 Top Portion (7.5 m) - %’E ;'las‘:‘e was found at the depth of
2-2 Middle Portion (15.5 m) — Sample of Bottom portion is soil
2-3 Bottom Portion (22.2~23.0 m) — The depth of surface water is 1.3 m
3-1 Top Portion (5.5 m)

3 3-2 Middle Portion (9.5 m)
3-3 Bottom Portion (14.5 m)
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Table 2. Analytical items of the sludges.

Item

Total  pH, TS, VS, TOC, TKN, TP, Heating Values
Analysis Pb, Zn, Cu, Ni, Cd, Cr, Hg, As, Mn, Fe

Leaching Pb, Cu, Cd, Cr, Hg, As, CN, Organic Phosphorus,
Test  TCE, TeCE

otet EAs . B43ES TOC, TKN, TP,
Hdg, Fa%5 5% AFHAEE 105°CAA Az
A7 F 24, AAstd dx7t 74 ARE Al
z3le] FAzgeh. FFELE THEARY AL
AAL-sAb-Fh pabg o g 4Ede AAL- 2}
Hez Axesld AAFAFE/7IZ A
(344, 1991). 4EA¥YL A7 A I
(3744, 1991)el ue} syaisict.
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Table 3. Physicochemical Composition of the Sewage Sludges.

o & Jehix slsle. TS A M 2% 4
dell 7M7HE 5 2 $AE e gjer 9
7} 30% WeE2A YuHAQl gF slgdeix]
Y EFEFH AR VSRS 2R 30%
W2 Ao A B EE LAY VSE
ZF3 vjas & 9 A A Auygs &
T ek E=Z oo wE FxAbol: AY UK
o TOCHEE EE XHA 15% JE2 F
FTEE Y E AaEER 1.5% W99 A
g3 2ok Y] A AEER 979
Zapel g Byt

£2219) Az TNEEHF-E 1,240~ 2, 000 keal
/kg W99 %L vehidl e lad¥rletds
< B 5,200kcal/kgol At A3AQ &A1
S v]F EPA (1984) 9F A-SAI AL (1992) &
Z15}e] Table 49} Table 5o 8ok8 o2 e}
Wk, FAEEE A= o|FEPARIREY 93 &
Heefr] dEFY 60%] B Aoz Yehy
AdHLs VSgFe] F HHIHNSES 9n
it 7tdR1EL R wjast A ESHAY
o352 23EelA] ZF 5,000kcal/kg W 9elo,
a2y AgAREY vz 4 dAE LAY

Heating
%
Sample pH TS(%)  VS(%) TOC(%) TKN(%)  CN TP (mgke) alue (kealkg)
D Dry
Ty ash—free

-1 83 2 32 14 1.60 8.8 439 1660 5,190
1-2 8.9 a1 29 s 1.34 1.1 200 1360 4,690
2-1 8.7 35 26 15 144 202 158 1360 5230
2-2 8.9 46 27 15 1.37 178 276 120 4700
3-1 8.1 21 32 18 178 9.8 156 1810 5,660
3-2 8.4 28 31 16 1.44 108 196 2000 6450
3-3 8.5 37 27 12 1.58 7.5 277 1240 4600
A 8.4 24 38 19 1.89 99 417 1750 4,600
B 7.9 25 37 21 1.76 11.9 363 1800 4860
C 83 23 31 13 1.68 76 326 1500 4840
D 83 34 20 12 1.82 6.4 164 1470 7350
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Table 4. Typical Heating Values of Several Sludges (kcal’kg

dry solids).
Heating Values (kcal/’k
Materials VS (%) ng Values (kealke)
Dry Dry ash-free

Grease and
Scum 88.5 9,280 10,490
Raw Sludge 74 5,710 7,720
Digested Sludge 60 2,940 4,900

Table 5. Heating Values of Sewage Sludges in Seoul.

Materials VS (%) HeaDtil;g Valu]e)sr;l;Csi::/_kfgrle
Tléilcul:iegneed 32~60 2,400~4,200 5,300~7,700
e 716 LA0~430 62007500

Table 6. Heavy Metal concentrations in Sludges (mg/kg, dry basis).

ST ShrEeA] oHgIXI2) 21X Y424 51

129 F34 BAAAE /g wEA
29 A=A el ¢4 Table 69 Jepisict. 373
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AX e} 439 e FE4 9 4 o 3
47]EX = Table 79 AAAS. F34 3
PR 7 AE Q Zopdz AN AFS
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%43k (median) & =43l 98 285 v
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This Study EPA(3)
- Korea (1) Seoul (2) -
Range Median Range Median
Pb ND~800 274 19~482 ND~304 13~26,000 500
Zn 686~12,483 1,625 9~4,992 542~1,581 101~ 49,000 1,700
Cu 409~ 1,408 772 4.3~4,056 281~638 84~17,000 800
Ni 23~336 168 - - 2~5,300 80
Cd ND~55 14 ND~50 0.8~5.4 1~3,410 10
Cr 18~228 138 ND~ 1,887 62~266 10~99,000 500
Hg 22~80 4.7 ND~11.1 ND~1.7 0.6~56 6
As ND - 6~109 0.8 ~ 3.1 1.1~230 10
Mn ND~7,190 674 - - 32~9,870 260
Fe 23,200~ 58,000 29,100 1,604~22,794 3,419~30,853 1,000~ 154,000 17,000

() B3 (1994); (2) M54 A| (1992); (3) EPA (1984)
ND : Not Detected
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Table 7. Heavy Metal Standards for Sludge in California state and for Compost in Foreign Countries.

This Study Compost Standard
(mg/kg, dry basis) Sludge Standard (mg/kg, dry basis)
Range Median (mg/kg, wet basis) Minimum Maximum
Pb ND~800 274 1,000 500 2,200
Zn 686~2,483 1,615 2,500 2,000 10,000
Cu 409~1,408 772 250 600 3,000
Ni 23~336 168 2,000 100 500
Cd ND~5§ 14 100 10 40
Cr 18~228 138 2,500 200 2,000
Hg 22~80 47 20 15 25
As ND - 500 - -
ND : Not Detected
Table 8. Leaching Test Results of the Sludges.
Organic
Sample Cr Cu Cd Pb As Hg CN TCE TeCE oo sphorus
1-1 0.037 0.316 0.004 0.114 ND ND ND ND ND ND
1-2 0.096 0.380 0.002 0.197 ND ND ND ND ND ND
2-1 0.049 0.151 0.007 0.136 ND ND ND ND ND ND
2-2 0.013 0.017 0.006 0.306 ND ND ND ND ND ND
3-1 0.005 0.118 0.014 0.220 ND ND ND ND ND ND
3-2 ND 0.008 0.007 ND ND ND ND ND ND ND
3-3 0.029 0.152 0.007 0.417 ND ND ND ND ND ND
A ND 0.068 0.004 0.043 ND ND ND ND ND ND
B ND 0.289 0.005 0.072 ND ND ND ND ND ND
C 0.068 0.094 0.007 0.087 ND ND ND ND ND ND
D ND ND 0.013 0.093 ND ND ND ND ND ND
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