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Abstract

To utilize a closed municipal solid waste landfill site in environmentally secure conditions, it
is necessary to verify the stabilization level of landfill leachate. To assess leachate stabilization of
an open-dumping municipal solid waste landfill site (Salmi Landfill) which is located at the
vicinity of Chungju Reservoir which flows into Paldang Reservoir utilized as Seoul
Metropolitan water supplies, the landfill history and surrounding characteristics of the landfill
site were surveyed.

In this investigation, waste, leachate, groundwater and surfacewater samples from this
landfill were physically and chemically analyzed, and the analysis results were evaluated by
“The Criteria of Landfill Waste Stabilization (CLWS)', ‘Discharge Criteria of Landfill Leachate’,
‘The Criteria of Domestic Use in Groundwater Quality’, and ‘“The Criteria of Domestic Use in
Surfacewater Quality’ that promulgated by Korean Ministry of Environment.

From the analysis results on the Salmi open-dumping landfill, C/N ratio was 18.9 and
BOD/CODg, ratios in leachate were higher than 1/10. Based on the CLWS, this results seemed
to imply that the process of leachate stabilization at this landfill was still proceeding.
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PCE 4% 242 24 21z -

2 gt F 5 20049 10¥€ 1Y A3 sto] A3 A
34+ 20049 8Y 1Y AjFste] 248t Auuy G| Aot A5k, A|#429] A A h
YA &5} Aok, A #429] SEEA Aol o}, Asl=d o] A4 A AR F Ak

Astd o] £ A AR F A8k 243 A2 4779 skl Aba @ eFo] T8

o] st Ak o] FUET|EB0IHE = 71210018hE 21513l #o|a U] EE

34’8}‘;1 , %%ﬂi-’?ﬂ—r(loolo} )o2E JHTAHL 697} 8de] 4E et vlugS o FewF 5

2.20) Z3fskoict, E5F W] - A8k AEAQ] Fgor Fogt f2o] FAEUSS &

g 71=% 50000]3HMPN/100mDE E & 3o &4 23= BOD, COD, T-N, T-

Zpsto] L7 EXE 242 7,489} 19, 580 P, dmYopdda 5o JES viEs)87]e #

iﬂr‘c‘?} e Dﬂl U] SAFEEL 71830 A Aget Ao R FAEIr e Al vigt

ot Ao A= &4 +4 Auk= BOD, ] BOD5/CODq,2+] H|7} 0,122 weht A=

COD, & Ll opAA Fol AAAY W& wiE £ 5 ok A#5E £4T 2ik= shds 27

’6‘1%71%011 HAGE ZAor BAESY, A&k T3} vlusto] HREAeRs 7o FY82T

A&8ll =31 BODs/CODG, 2] B]7} 0.12% wg I} 5A-8<rol sdsts A= Ve

AR & 4= ok, AxELE 2% Ak 6t I 6220044 12€ 109 AYF|she] A8 A

id# #2‘:_‘7lﬂ+ Hlm}cl BOD 7]%0 = THE P A&t Aok, X359 A Ao

o Asipse

B AT

=

3 HA AR % A8 3



MR - 22 / AEs EY BAS S0 AIBESE HIREX| OFYst Hot - AMo|of>IX] ARISTE - 305
H 4, £E 2% N2 2M Z1(20043 82 11 XF)
3 = A8k 1 A3} 2 A3} 3 A3} 4 Az A
pH 7.7 75 6.5 7.2 7.9 7.5
SS(mg/1) - - - - 16 3.5
CODpp(mg/D) 3.2 9.2 22 3.2 189.4 8.0
COD¢,(mg/1) - - - 1,032.8
BOD(mg/1) - - - - 127.2 7.0
DO(mg/1) - - - - 5.3
T—P(mg/1) - - - - 3.489 0.155
T-N(mg/1) - - - - 1,527.1 23.565
A 2(mg/1) 1.8 1.9 89.4 2.1 110.6 -
Aol A (mg/l) - - - - 1,235.4 -
Yot 180 37,000 96,000 17 - 5500
EEEERPY - - - - 0.96521
cl- 5.7 23.4 22.7 84.5 1,138.4
CN E4E BHE EHE BHE - -
Cd EHE BEHE E4& BHE - E4E
As 21E 21E 2HE BHE - -

Hg - - - - - 4
714 - - - - -

e - - - - -

Pb - - - - -

Crf* - - - - - E4E
TPH EHE BEHE EHE BHE - -

TCE 2HE 21E 2HE BHE -

PCE EHE B4 EHE B4 - -

H 5 £Z 3%t AR M ZAu2004E 108 112 zH)
B & Ak AR | Ast 2213 | Algke 3X A | A|sk= 424 A& AFE

pH 7.7 7.4 6.8 7.2 8.1 8.3

SS(mg/1) - - - - 16.4 57.8
CODyp(mg/D) 3.6 9.5 28.2 14.5 316.4 4.6
CODcy(mg/1) - - - - 660.8 -

BOD(mg/1) - - - - 80.6 1.6
DO(mg/1) - - - - - 5.5
T—P(mg/1) - - - - 9.912 0.154
T-N(mg/1) - - - - 1210 24.936
2 A 2 (mg/1) 1.39 1.51 26.92 0.68 5.9 -
A yobg Ads(mg/D) - - - - 730 -

Lo 150 1,500 3,200 360 - 6
EEEEP - - - 0.95521
cl- 5.68 24.23 144,21 111.54 927.1 -

CN EHE EHE EHE EHE - -

Cd EHE BHE EHE BHE - E4E

As EHE EHE EHE BHE - -

Hg - - - - - 21&

7191 - - - - -
= - - - -

Pb - - - - -
Crb* - - - - - EHE
TPH 4 BHE EHE BHE - -
TCE EHE EHE EHE EHE -

PCE 24E 21E 2HE BHE - -
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6. $E 4 A= 24 22004 128 10Y &HE)

F 5 Ast= 127 | sk 2218 | A8k 3217 | Alsk 445 A& R E
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DO(mg/1) - - - - - 5.1
T-P(mg/)) - - - - 9.384 0.115
T-N(mg/1) - - - - 1,105 13.435
ALY A A (mg/l) 2.31 2.06 27.48 1.14 5.8 -
OPEL] o].A—] Al A ( mg/]) - — - — 770 —
Wt 95 98 590 38 - 5
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CN % u% % Dé % U% %@% - -
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it - - - - - E
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PCE EHE 0= EHE 0= - -
PR R B S P S el e E et B ] IRte R e B7kel7] flste] eER00DANA wlASH ARSSE
7110018h& 27t 4l 15823} kAL LA R GH|R R ofgt i@ A] HYst Brb)E

AAESS 7S Agetdlen dddaE

T-P,
3187)20] A 2
R

SR

st

3. obst "ot

HSlmAlo) obgsks Aaidow
S, Al HelE o S

A3y
%S

a

4 A3= BOD, COD,
Ao A& wiE
o At A&
tﬂﬁw BODs/COD¢, 2t B]7} 0,12 |
AR & 4 Stk x5 BAR dnke

a
7125} v malel BOD 7|02 e

$-Z(biochemical reactor)2A] H7|&2] E&
AFS1A| J—Xl/\P’] o thReinhart et al., 2002).

RIRE

2ol wet AWE s Jus

Ql 3 7ol wkth g H71E9 C/NHl= 18,92
Uebd=tl, o] 2 Anui- A7} b stE 71714
= AlZto] R3S oujgitt & AR
o 4= BOD/CODcr] 0.100]3, 22HA& 0.12, 3
AR 0.12, T2 42X &A= 0,102 HEH
£ A02 FAEQlrt BODy7F 60.6~127. 240 2
A MET2A G575 YeRHAL Qlof eHst
7 A © 2 #Eh(Pohlands et al.,

1976).
/U—u]

B5U A

x| ofl A et &4 E A
HEAE 47}of| AA EASH Aol o5}
HjE5]- 87| 9 Aol A 7|2, o
BOD, SS, &2l ¢muolA A Fo
o] AR wheba 524
A9l Au|oj Y 2] =(5EA]F

2005) EFuAE Tof 25t A

ol
S

=

ofi
6=
% o

::l‘

&
COD

3

A]

Y
rJJ

B e

8

O
=2
o N

2
ox

PN E1 N

o=—
8 71e7

3, w7

18

é

7|

==
e
2
i

A ri?i

e
#e



Ofol
|
oN
o
i
—
o
T
4>
am
0z
Ar
1%
1o
opm
rok
>~
0
O
1l
=
o
0=
=
i}
ﬁ
oi
fon
0)7]
N
|
>
s
=
o
el
>
E

307

+ B d &
1 &40 ho] 2d A% wiEs]-87| ¢l AfstaL, BOD/COD,©] 0.1018F & A
AEed | 2 o, AEF wAo] gl Aol 1?%%8— A2l
A8 3. Aok A 2AL A} XSt EE 2IF8HA| ofSHAL MR = 13t L YASTE LEREA] of
g A
e L 7k whAEke] 21394 ek ok A
2. M#E7tA 2 CHy B%7F 5%015F 4 A
Wewse | L A 75 EAMIR 50 7FaER o] 57n|Rto]l Ay C/N7H10 olskd A
TR o w718 $EAR VIEYES USSR A
L A WR2Ert 33 A2 =0k FARE A
71 E 2. 7& °h4 TEE W AN QMY E A}, A #4=0] 22 A} B AL AT u AR Q1 gk
0161:0] 431] o]—L]El- ;—\\
A& $AR 2001, AREF R A] AHu)2)A.

EAle] O3t BeH4 G, dejn
Soll ofg WA AR sk W 7
wE Add Haht %
webd, igIA) Qe ARl Thg o2 24
7] uh o] Abmjufz Aol

AFEH-249) wS
5ol

3] o] FofAA] ZeHATh

O 7 gk}, Abn) ujgx]ollA f3et vl 7=
9] C/NH|= 18,92 HA3l=|7|714] £H AlZto]
f3jt}, 2&4= BOD/CODq,°] 0.10~0.12 Y
Elfjo] oFAlr} Ad2ol Aoz ATt T8

31 BODs7} 60.6 ~ 127.2AF0] 2 wj@#] 2

01

A A sk A AEr2

e

45 LAEES As] Slgt 5 AujxA| A $k7]1 5 e AL §lo QM7 Zle)Zol At

7b D e siohar ke &2 1l 2|50 0 HEAS 4x)of| AH BT
ES “DIHHE‘th AZE g oz ojFold Zito] oJshH & Hﬂgda‘lﬂ" 9 75k =4

R of Hx7} Extdste] Fdgh ot 7|20l )5t COD, BOD, SS, £91, ¢rmuob4

= 71EH<>}7I °1Eﬂlg AOE o SHr), whehA A4 Fo] FRA S 712l ‘:'X@%E}.

& iR o] ;U QPP Bet QMY & E £XsH wheba] S5A1S A7) gl Av]aE

7] el = oA ol et h xRS B2 3
S50 RS wiFHAIHl| Azste] Aedigto R
W A& a8 Hejet gAY gd71Ee] &
NEEE FUSH A8k Wt = AES
Z 27} QtHMcBean et al., 1995).

V.2 &

—

B ALME S350 1yt uYAmE Q]

AlulA) o] us7E, BEe As 9 AR
52 BAsk v 2 D WE40) obget A
£ Btk

ujRixo] Seol] wheh Qe ksl AES
B71517] $fstel BARolq AT AeERY
xl HulA) o] oJ5t ieA] QPga} B2 e

_1
(o] fLS
B, WgerE 9 AEee P AdE A

Ale BEGmAE ol ot s, migerlE 2
EAte] ofgt skebA S T2l 4kel-gkl vk
Soll ofgt i A] ZpA o] AekehA wke-x 7)Eell
w2 2194 ASHnatural attenuation)”} oF22
0] o] Fo| R A] Foto] miyA] Mgt XdF
ol I o g 4, Jng Anu ] o= vl
A Wsl= 5 5 LHEdS Ash]
et AE49] oA, A4ZHrecirculation) E
= E@H7E 223A4 e 22 AH|(remediation)
ZA7t 2559 A BHEE Qo)A osith &
e

A=k
;g'—'——.':

2,

A A8k 71&EAE . 2005, HAH-E A

o} gl 7jAdRgRtel et A,

T

o?.i rio

O



308 At 158 M 53

o

ALY EAL, 1995, AHSE R A 9] A AL
SRS, 56-59.

S, 2001, ARSFRIHEA] AH]AA.

Bedient, P. B., Rifai, H. S., and Newell, C. J,,
1999, Groundwater Contamination,
Prentice-Hall, 85.

Christensen, T. H., Cossu, R., and Stegmann,
R., 1994, Landfilling of Waste: Barriers,
E&FN SPON, 3.

Freeman, H. M., 1989, Standard Handbook of
Hazardous Waste Treatment and Disposal,
109.

Henry, J. G. and Heinke, G. W., 1996,
Environmental Science and Engineering,
Prentice-Hall, 596-607.

Hwang Soon-Hong, Shin Chan-Ki, Kwon
Myung-Hee, Lee Kil-Chul, and Chung
II-Rok, 2002, The Variation of Water
Quality of Leachate and Neighboring
Streamwater According to the Time
After Closure and Landfill Amount,
APLAS Seoul 2002, 790-794.

McBean, E. A., Rovers, F. A, and Farquhar, G.
J., 1995, Solid Waste Landfill Engineering
and Design, Prentice Hall, 59-70.

Oweis, I. S. and Khera, R. P., 1998,
Geotechnology of Waste Management,
PWS Publishing. 295-299.

Pfeffer, J. T., 1992, Solid Waste Management
Engineering, 21-26.

Pohlands, F. G. and Englebrech, R., 1976,
Impact of Sanitary Landfills, N.Y.:
Report Prepared for the American Paper
Institute.

Reinhart, D. R., McCreannor, P. T., and
Townsend, T., 2002, The Bioreactor
Landfill: It’s Status and Future, Waste
Management and Research, 20, 172-186.

Rubin, E. S., 2001, Introduction to Engineering
& the Environment, McGraw-Hill, 61.

Vesilind, P. A., Worrell, W., and Reinhart, D.,
2002, Solid Waste Engineering, Brooks/
Cole, 118-131.

i

|Z2TXHEH 06. 09. 29



