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Engineering Properties of Sewage Sludge Landfill Ground in Nanji-Do
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The environmental and geotechnical properties are investigated to the 8th landfill area made of only sewage
sludge in Nanji-Do. To do this, the soils are sampled in this area, and leaching tests, heavy metal content tests, and
so on are performed to research the environmental properties. As the result of heavy metal content tests, Pb, Zn,
Cu, Ni, Cd and Cr were leached from the sewage sludge. Because the leaching concentration of Cu is more than
the standard value of California state, Cu content have to bring down during the recycling of the sewage sludge.
Meanwhile, a seties of tests concerning specific gravity, liquid and plastic limits, compaction, permeability and
shear strength is performed to research the geotechnical properties. The sewage sludge is consisted of sand, silt and
clay, and is classified into non-organic silt or organic clay with 42.3% of plastic index. As the result of compaction
test, it is expected that the compaction effect according to variation of water contents is low relatively because the
dry unit weight is low and the curve of compaction forms flatness. Also, as the result of direct shear tests, the cohe-
sion is 0.058 kg/em?, and the internal friction angle is 14°. Taking everything into consideration, the various prob-
lems are happening in case of recycling the sludge like the cover layer of landfill and so on because the compaction
is bad, and the shear strength is low. Also, it is expected that the ground water pollution caused by leaching the
heavy metal into the sludge. To do recycling the sewage sludge in this site, supplementary and treatment programs
should be prepared.
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Fig. 1. Location map of the sewage sludge landfill in Nanji-Do.
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Table 1. The filled period and area of the sewage sludge
landfill.

Number of . .
\andfill Period Area Height
1 87.1 - 88.6 9,000m®> EL(+) 35 - 45m
2 88.1-90.2 7,000m> EL(+) 35 - 50m
3 88, 8 - 89.10 6,000m> EL() 40 - 50m
4 89.10 - 90. 2 3,000m? EL(+) 40 - 50 m
5 89.1-89.9 3,50m> EL(H) 20 - 25m
6 89.1-90.2 2,000m> EL®H) 45 - 50m
7 88.1-90.5 2500m*> EL(+) 30 - 45m
8 88. 1 - 90.12 20,000m> EL(+) 9 - 25m
9 90.3-92. 7 6,000m* EL®H)50-90m
Total - 59,000 m” -

Table 2. The filled quantity in each year.

Year Filled quantity Remarks

87-88 94,309 m® use the No. 1, 7, 8 landfill
89 340,000 m® use the No. 2, 3, 4, 5, 6, 7, 8 landfill
90 347,692 m® use the No. 7, 8, 9 landfill
91 343,000 m® use the No. 9 landfill
92 237,000 m® use the No. 9 landfill

Total 1,362,000 m® -
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Table 3. The leaching test result of sewage sludge sampled
from Nanji-Do.

Detected Result Standard

items (mg/l) value (mg/l) Remarks
Pb 0.972 3.0 OK
Cu 0.667 1.0 OK
Cd Not detectable 0.3 OK
Cr 0.158 1.5 OK
Hg Not detectable 0.005 OK
CN 0.001 1.0 OK
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Table 4. The heavy metals amount of sewage sludge
sampled from Nanji-Do.

Regulation concen-

Dit;:::d (ﬁegs/lg) tration of california Remarks
(mg/kg)
Pb 367.5 1,000 OK
Zn 751.7 2,500 OK
Cu 635.4 250 NG
Ni 119.6 2,000 OK
Cd 6.4 100 OK
Cr 170.3 2,500 OK

31] Digestion A17] Th ICPE AMg-atd -3}
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Table 5. The result of organic content test of sewage sludge
sampled from Nanji-Do.

Analyzing items Results
pH 7.53
TS (%) 24.00
VS (%) 20.38
TOC (%) 11.91
TKN (%) 1.43
T-C (%) 16.56
TN (%) 1.57
T-P (mgkg) 24.00
Calorific amount (kcal/’kg) 1673.00
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Table 6. The consolidation coefficient according to consolidation stress.
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