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Assessment of Environmental Contamination caused
by the Stone-dust using Leaching Tests
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'Department of Earth and Environmental Sciences, Chungbuk National University
ZGeologic Environment Division, Korea Institute of Geoscience and Mineral Resources

ABSTRACT

The stone-dust is an unavoidable by-product of aggregate production, which is produced about 0.8~1.0 million m®
annually. The stone-dust is currently regarded as a hazard material on environment because it is classified as an industrial
waste in the Waste Management Law of Korea. At present, the stone-dust is considered as a environmentally hazardous
material, and is classified as an industrial waste according to the Waste Management Law of Korea. In this study, we
assessed the heavy-metal contamination of the stone-dust on surrounding environments by various leaching tests.
Leaching experiments (such as Korea Standard Leaching Procedure (KSLP), Soil Environment Preservation Act of Korea

. {SEPAK), Toxicity Characteristic Leaching Procedure (TCLP), and Synthetic Precipitation Leaching Procedure (SPLP))
show that very low heavy metals (As, Cd, Cu, Pb, Zn, Hg) and CN are leached out, or much less than each regulatory
thresholds. The resuts of the leaching test with time in acidic solution (initial pH 5 and 3) indicate that pH-buffering
minerals are present in the stone-dust. These results suggest that the stone-dust can not potentially affect adverse impact on
surrounding environments such as surface water, groundwater and soil etc..
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Fig. 1. Locations of sampling sites.
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3. piTihy

o7l Al A AFHT YEEE YEazIlE ol8sl]
LA Ax3 T, AAY) dEIH IS F 4L o
+ oHlI°|E EEI2E o831 74 ym WA 53 pum BE
7] dulslel £ 7HEo] FHIEHh ol MRES
o {3l RE ddsl] S8l dEa) sl H
7B @R, 20032), EGLATAANEHES
. 2002), TCLP(EPA, 1992) X SPLP(EPA, 1994
AXEAT B3 AREE A7k BB A HEES]
3 fEid 9HE Dol Y8l ¥kg-8Ale] pHE 5
9} 308 AT ZZbe] pH ZzolA ¥kSARRI(, 4,
7, 14, 21, 30, 60¥)P BE 84S A5 HEE
ZHE £29 $E5 TS T ESSERAYT o
WS} HhgAIZ] WE 4P Whe-89 200 mL
o] AlR 20 o2 EFEAIR : uhE8 =1:10) AN
WEk 3 2alo) pHEHS pH)S EhE Z331000H, S4
045 pm WEERICZ A3t} BEHF AREeH i
2-8A9] 27 A gol 24 (deionized water)oll A4k}
BF:Hanalytical grade, Merck)S FAHIZ 4] 69 HIEE
Hleled Zd3int. ol B4 aoEtn A
AlE}e] ICP-AES(Perkins-Elmer Optima 3000XL)E ©]&
3t

4. A3} % nF

4.1. T SEAUEH W2 MEE a5 #E 2w}

4.1.1. H71EZAHAIEY

FARMA BAEE AREE AR diterlEs
= ok e SRl dlsle HEES)

AL Esled IAE Akshe Aol HAE viA
g YAjol7] Wl thE ARIAIE A EAEE A
A Q¥EAo] e g il Sl YvriETRs
Rol7} vhe Fc}. aHEE ofH AN MREE o
Aoz ) HZIEFAAEH wE AAEE
3l NREZRE 459 Fa& S 45 H97)
BN sl A w2 vlmskaat 8¢
At

H71EZAE 0] wE $348 FY, IR 4
BegrE] 229 vibAse A e T opAjol
ko] MEEAMTE &5, 247} 0.001 mg/Lo
0.003 mg/LRlo] ZAZEF o] H7[EHEY AlgHRd 3
2 1.5 mg/oll vlmg v A e AoE FEA
ThTable 1). °}9], &3¢ THBLL, &5 A, 3
ARt 2 23 AR YEEdAE vAT A
H3] gkt FEl(Cwe] A, 23 FHERY, S AR
Y A AR R FE oMokt MRENA
0.01 mg/L7to] AZENT ol HZIETEE Aol
AR 3mglol FA ¥ viXE FEeH A U
A3 Y MBI MRENE vt AEEA &
it} ol (Znye FVIEHE ) FHR A3iEZ] o}
Uy, MREZRE 859 ¥30] 0.01~0.16 mgLE i
9 2o Feimio) E&HT). ARt (CN) H7IEHEPY
AT AR 71EFF0] 1 mg/Lel, ZAEE Akt
g <0005 mgLE VER) AR} o3t o At
2HE gl Aow wgEtiTable 1). J1=F (Cd), &
(Pb), 7} TE(Cr™) 2 F&(He)ye H7IEFALIH
o5 §229 A%, ¢l B YEENA BT FAEE
A 4} (Table 1). ole AEEV] UE AR A7E
3} ge) ols F&YA 285 A kS AR

Table 1. The concentrations of metals by KSLP methods for the stone-dust

mg/L
As Cd Cu Pb Zn o Hg CN

Regulatory Threshold Korea 15 0.3 3 3 - 15 0005 1

Japan 0.3 0.3 - 0.3 - 1.5 0.005 1
Daewoon 0.001 nd. n.d. n.d. 0.01 nd. nd. <0.005
Dongmyeong n.d. n.d. 0.01 nd. 0.14 nd. nd. <0.005
Quarries Sampyo nd. nd. 0.01 n.d. 0.16 n.d. nd. < 0.005
Seoryong n.d. nd. nd. n.d. 0.03 n.d. nd. <0.005
Sinhan nd. n.d. 0.0 n.d. 0.05 n.d. nd. <0.005
Asea : 0.003 n.d. 0.01 nd. 0.04 nd. nd. <0.005

KSLP : Korea Standard leaching procedure
n.d. : not detected
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HNEZHAEY 4659 1332 THEEER Yt} QB
o] HrEEAAEHE FU #H7 1S g 5
g HPHolu Qo) Al sEE TRt & o 4F3%
ZiEEWeE HaE o vk s, F e AAIEa
At S HVIEZPAIEHS AAsle MRERYE 3
249 HAE YEY #H7E FAES(0.3 myL)sh Bl
A%, 1/100~1/30001 F= = o] ATH Table 1).

olZgt HVIETHATHS AARE s FRePE A
EEZ UE AR w718 9] o) F4dol o
A ke AYS AR

4.12. ESRGTAZAEY
SARRANNA AR HEREY EYGOES A
T UL HHG ZXE H3A ol 2Fe] Fitol
i ol WAs] Hg Ad™e A dasi.
A ATV ol FAReERE AR HRES
Fo R EXETHA Y] AXuHos Bae
-

2 >

LS |
Ade] 1 AR b Aol EFed $u7IE
A7kt vt FARRN BEE AREF ES
L9 o] fEiFE LGEA QA 22 uide] Hag
TEUAE BRI
EYQATANYECR BHY A, AReany ¢
29 o) 7FE B Yhe ollolRith(Table 2). A
T o SARFeRRE AH} MREE F 459
oldgol 1 we B Y HEPNOZ 158

=

o> & 8 e gL

b

mg/kge] EFoY ol EYRE E7IF 800 my
kgBT}h AR v 521 Ao Jehgth 1 9 o
2 PN A MEERZREH £29 old ke
73~157 mg/kg?) A2 FIEo] EYR Y SV IERT
AR o Aoz HrIEQITHTable 2). BIAY] 3%, &
29 3ol 71 B2 AL USR] HEE=E 71
mg/kg] 8EFN oL} o EXE 9H7E 20 mekg
Ho} dA5A 2 520 A0E YERGTHTable 2). 1
9] & MRE AE8EL 0.1~1.3 mgkgs] W& vlAagEk
o] AZEHAU}. F& &1} FHFL] HEEA 182
mg/kgo]l AEEH FNE MRE AEE F M =2
are HYlout Eed 9-871F 400 mgkgRTt BA
Al e 7 ZoE YERTE 1 9 ThE gbllA
AHT HEEZRE 229 g2 0.8-16.7 mgkeo|rh
(Table 2). EYLGTHATAEOZ F A58 4% 4
I, 829 F 3§ o] 7P & XEE T A
Bl AHT HEEQ Ao FRIFHUT e o]
E EYed 987)F 12 mgkgRTh RS 3.5 mgkeo|3
I 29 tE ke AREE 0.5-1.5 mgkgd] e
FeFo] AZE UK Table 2). 79 2%, 97 o)
AR 2 HE AFHI HEE 5 8E5F o] 7
Fo PR Ak TlESRe 2 4.6 mykeo]l 8EE
o1} o= B $H7IFE 200 mgkgRtt EAEHA B
& F2¢ Ao YeEPItH(Table 2). 71 9] T 3kl
A QA YEREZRE 823 7o I 0729
mg/ked] AoE FRIFo] ELO Y fE7iEde 8 X
txE Aoz FrE. F=EES 0.0~0.2 mg/kel ]S
o, ol EYR Y $#7I1E 12 mgkehth AAEA e
TR A2 Uehsith(Table 2). Wb EYQHEAA)
S AAIRE 2, MEEZRE HA&, =k, 7, A

Table 2. The concentrations of metals by SEPAK methods for the stone-dust

mg/kg
1.0N HCl 0.IN HCl Aqua regia
As Cd Cr Cu Pb Zn
Warning level 20 12 12 200 400 800
Action level 50 30 30 500 1000 2000
Daewoon 7.1 02 1.5 4.6 7.0 157
Dongmyeong 1.0 0.1 35 29 18.2 98
. Sampyo 06 02 0.5 22 13.7 158
Quarties Seoryong 0.5 0.1 04 07 22 130
Sinhan 0.1 0 0.9 15 16.7 73
Asea 1.3 02 1.5 2.8 0.8 88

SEPAK : Soil Environment Preservation Act of Korea
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Table 3. The concentrations of metals by the TCLP and SPLP methods for the stone-dust

mg/L
As Pb Cu Zn
Regulatory Threshold 5.0 5.0
T S T S T S T S T S
Daewoon 0.002 0.002 n.d. nd. 0.10 n.d. 0.02 n.d. 0.24 0.02
Dongmyeong 0.001 0.004 n.d. n.d. 0.06 nd. 0.03 nd. 0.32 0.01
Quarries Sampyo 0.001 0.002 n.d. n.d. 0.09 n.d. 0.02 nd. 0.33 0.03
Seoryong n.d. n.d. nd. n.d. 0.17 n.d. 0.07 n.d. 0.36 0.01
Sinhan nd. 0.004 nd. nd. 0.05 nd. 0.02 n.d. 0.27 0.01
Asea 0.001 0.006 n.d. nd. 0.26 nd. 0.09 n.d. 0.57 0.00

T : TCLP, Toxicity characteristic leaching procedure.
S : SPLP, Synthetic precipitation leaching procedure.
n.d. : not detected

8 R oo % F9 BEY 24 fele fle
Aoz FRIHAT.

4.2. Ze| H|ESFAEH e MEE 3L 83
AW}

4.2.1. TCLP(Toxicity Characteristics Leaching Procedure)

vl= EPAS] TCLPE #)718<] tidh SJAdigAle] o
A HEFE 719 EPA SW-846(Method 1311) ¥4
wWijelth, TCLP 8843 2%, A3l dieen
B 823 vld S 0.000~0.002 mg/LO|IL TCLP
E24% AIEE 5.0myLol ¥Ind of FA3HA 2%
o Sui #HrEHEE AEe gsiA 1.5 mg/Lel
HISIME ufg- e Ao F HrIE It Table 3). HEE
go] geke FAEE 5.0mgL Bl R e 005~
0.26 mg/Le] WAl =] HVIETEY Aol
BelZ] 3.0 mg/LEE EABHA WktKTable 3). 7h=H-2
S A7 A ARl vl IKE TCLP £&
APINE HE=A] Git, 29 A, TCLP 2o
o8] &P o] 0.02~0.09 mg/Le]Y 1 (Table 3),
old Aie ) #HrIEHEY A A 3.0
mg/Loll A £ nx)= d=elt). ol Aee HriE
A g€ FBiEAo] o, MEERYE 8%
# 3] 024057 mgLE o § 22 FPulo] £
ok TCLP £348 Whiog 73 27 Zsid,
HE AEESNE vL, =g, 72 € 9 g3 1S
HA FAGKEl: FieHE) 22 S HriEaeie
AFFE SR ARG Qe e ek
gho] HEEAL) ol AREV} WlHHE A f3iF A
S gt FE2E WA fEE e AYE A}

= ANE=E
gict.
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4.2.2. SPLP(Synthetic Precipitation Leaching Procedure)

SPLPE 1980, Fulol] EpPAd <J8] AMAI7A$- e
7HgEk QEE olefe] Xgleddl digk 54 R
7] EUQ @B olgxE AAS] i :etEelA
EPA SW-846(Method 1312) E41Rielt), 4] % 7]
& TCLP 71EA4Y B3 AHolAA &} 7iE
A ¥ 72 Y8 3 AVIEEEY veA 2
TCLP 7AIE=S} B3}t

SPLP §4 23, TN HEEERE V1=, T
g 2 g 8&55A Qo vlie §58 e
0.000~0.006 mg/L.2 = HAZIEBEY 71EA(As 1.5
mg/Lell A e FFo FrEA. o 4
ReEgde 459 3RS 0.00-0.03 mg/lE uf$ W&
slegto] 225K Table 3). SPLP £341% & 8239
S TCLP Al E HImd 27, 7229 HlhY
Hd] FHe TCLP &3 FAFEG.0mgL)d 9 U/
83300 s|Psls EASIAl v kol lrt. ol At
E AREI H] E2 xuae) whesl] 859 S
& QA7) A 089S WIATIA| e AR et

M
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AP HEEE A7 BE B 2HE
£} JEErL od 7R B ukesle] Wse e
7k AES 2 ABKrE LBAE 7FsE thEt AR
WPt esict webr wheARe 2ed 824Es
Arjsle] AR e FES T 29EEY] 8% Tt
F7FR=AE i -8 golEaizl sisitt. pHE 59
308 AT A7ke] pH 224 AR 1, 4,
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Fig, 2. Final pH and Eh variation and the concentrations of extractable As (mg/L of sample leached) with pH 5 and pH 3 solution as a

function of leaching time.

WA w2 8243 Ay, MEEE pH 59 AF
4 &A% vl ATt 19 F HE pH e
8.1~8.89] <4 e HAIL 60Y olFol= 8.0-8.59)
HHE o sl Ao BEEUTHFig. 2). pH 3
o A 87 1 B9 Bkg F HE pHE 19 F
8.1~8.30]L 60Y olFolx 7.8-8.18 W|kElA A
Rovt mF GRS fX8ka AATHFig. 2). ol
AREZL APIEAT g8 79 pHoll Ulg) geee
sh= Ao RIEUTE. Eh 3k 1€ 3 pH 59 394
Z¥z} -955mV ~-55.1 mV}F —69.0 mV ~ 55.4 mVo]QTL
60Y °lF 77t —849mV ~-57.6 mVY} —65.8 mV ~

~46.4mVZE oK A5dhe 73S BAthFig. 2).
MEEE pH 59 39 WS-8 WRSAIES 1, 4, 7,
14, 21, 30 ¥ 60YE WHIAFIHA B24HTS 4%
A} FAFLe| AREZRE 850] Zrs davt v
a9 Aoz At ol I7uld B F vlae] &
3ol 7P =dE B T oo} EAeZ pH S
9] WE-§Au Wg- 19 ¥ ASE $Eo| 0.012 mg/Le)
Ao} vRSAIZe] S7hgl w859 Fao] A&H
o2 = §E540) BEEHFig. 2). ¥+ 308
Aol AZE kol 0.031 mgLE A 2&5ge) v
319 o} vk 60gAol= HEE o] thh Al
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Table 4. The concentrations of metals with pH 5 and pH 3 solution as a function of leaching time
mg/L
Quarries Days Initial pH 5 Initial pH 3
Cu Pb Zn Cr Cd As Cu Pb Zn Cr Cd As
1 n.d. n.d. n.d. n.d. nd. 0003 0.01 n.d. n.d. n.d. nd.  0.002
0.01 n.d. nd. n.d. nd. 0004 nd n.d. n.d. nd. nd.  0.002
7 nd. n.d. nd. nd. nd. 0004 nd n.d. n.d. nd. nd.  0.002
Daewoon 14 nd. n.d. n.d. nd. nd. 0005 nd n.d. n.d. nd. nd. 0.003
21 nd. n.d. nd. nd. nd. 0005 nd n.d. n.d. nd. nd.  0.006
30 nd. nd. n.d. nd. nd. 0006 nd nd. n.d. nd. nd.  0.003
60 n.d. nd. n.d. nd. nd. 0003 001 nd. nd. nd. nd.  0.005
1 0.01 n.d. 0.01 n.d. nd. 0010 0.01 nd. n.d. n.d. nd.  0.003
4 nd. nd. 0.01 nd. nd. 0006 nd nd. n.d. nd. nd.  0.003
7 n.d. nd. nd. nd. nd. 0010 nd. n.d. n.d. nd. nd.  0.003
Dongmyeong 14 n.d. nd. 0.01 nd. nd. 0011 nd nd. nd. n.d. nd.  0.004
21 n.d. n.d. n.d. nd. nd. 0012 nd n.d. n.d. n.d. nd.  0.005
30 nd. n.d. nd. n.d. nd. 0011 nd n.d. nd. n.d. nd.  0.005
60 0.01 n.d. n.d. n.d. nd. 0006 0.01 n.d. n.d. n.d. nd. 0.003
1 0.01 n.d. 0.01 n.d. nd. 0008 0.1 n.d. n.d. n.d. nd.  0.004
4 n.d. n.d. nd. n.d. nd. 0008 nd n.d. nd. n.d. nd.  0.002
7 0.01 n.d. nd. nd. nd. 0008 nd nd. n.d. n.d. nd.  0.002
Sampyo 14 nd. nd. n.d. nd. nd. 0008 nd. nd. n.d. nd. nd.  0.003
21 n.d. nd. 0.01 nd. nd. 0009 nd. nd. n.d. n.d. nd.  0.003
30 n.d. nd. n.d. nd. nd. 0009 nd nd. nd. nd. nd.  0.003
60 n.d. nd. n.d. nd. nd. 0005 nd. nd. nd. nd. nd.  0.002
1 0.01 n.d. n.d. n.d. nd. 0002 0.1 n.d. nd. nd. nd.  0.001
4 n.d. nd. n.d. n.d. nd. 0002 nad nd. nd. nd. ad.  0.001
7 nd. n.d. n.d. n.d. nd. 0002 nd n.d. nd. nd. nd.  0.001
Seoryong 14 nd. n.d. nd. n.d. nd. 0002 nd n.d. nd. n.d. nd.  0.001
21 n.d. nd. nd. nd. nd. 0002 nd n.d. n.d. n.d. nd.  0.001
30 nd. nd. nd. nd. nd. 0002 nd nd. n.d. nd. nd 0.001
60 n.d. nd. n.d. nd. nd. 0009 nd nd. n.d. nd. nd. = 0.001
1 n.d. nd. n.d. nd. n.d. nd. n.d. nd. n.d. nd. n.d. nd.
4 n.d. nd. nd. nd. nd. nd. nd. nd. n.d. nd. nd. nd.
7 n.d. n.d. n.d. n.d. nd. nd. nd. nd. nd. nd. nd. nd.
Sinhan 14 nd. n.d. n.d. n.d. n.d. n.d. nd. nd. nd. n.d. nd.  0.001
21 nd. nd. nd. n.d. nd. n.d. nd. n.d. nd. n.d. nd. n.d.
30 nd. nd. nd. nd. nd. n.d. nd. n.d. nd. nd. nd. n.d.
60 nd. nd. n.d. nd. n.d. n.d. n.d. n.d. nd. nd. nd. n.d.
1 n.d. nd. nd. nd. nd. 0012 nd n.d. n.d. nd. nd.  0.007
4 n.d. n.d. n.d. nd. nd. 0023 nd nd. n.d. nd. nd. 0.010
7 n.d. nd. n.d. nd. nd. 0022 nd nd. n.d. nd. nd. 0011
Asea 14 nd. n.d. nd. n.d. nd. 0024 0.01 n.d. nd. n.d. nd. 0014
21 nd. nd. nd. nd. nd. 0030 nd n.d. nd n.d. nd. 0015
30 nd. nd. nd. nd. nd. 0031 nd nd. n.d. nd. nd. 0016
60 0.01 nd. n.d. n.d. nd. 0023 0.01 nd. n.d. n.d. nd. 0013

n.d. : not detected

0.023 mg/LO|THTable 4). ©]&idt A& pH 39 ¥h& & FBRS 0.007 mg/LolRont ¥hg-AZo] S71d) ule}
BT} ke TN B 9 1Y F HEE N 85F 990l AEFHoE FylEle 45540 A
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ST A HEES] ARFA 24 Ft 59

lo

o, ¥ 308 Aol HEE dFo) 0016 myLE 71
& AETR =Z3H o) e 60dAlE HER
o] oA 748k 0.013 mg/LOlRItHFig. 2). et
TF opllolgrto 2 HE 8&5F BE HIAIHELS He
B2 7871E0.05 mg/L), 3RG FA7IE T Al A
IR S71E(0.05 mg/L), SFEA HiE 3871Ee] A
JO.1mgL) B Asly £33 7EY AEEFIE
(0.05 mg/LyEc}h W& Ao 7 yehdtt ojd Axe IF
ool T XES B2 A3l 22 2ol A
AR G FA &S Ao s it 53
IRF R AR MREE pH 59 ukg-8din 1Y ut
€ ¥ Z 0.003mg/lL, 001 mg/L 2 0.08 mg/Lo] &
EHAIL v 30871 msHA Sl vk
604 o]FdlE= Z+Z 0.003 mg/L, 0.006 mg/LE 0.005
mg/LE 743819 TH(Table 4). pH 39) Whs-8oia} wkg-

Hir

oot

3 A&9 ¥288H0.002~0.006 mg/L)S pH 59] ¥k3-&-
A3} kg APAANA HEH ¥1ATE0.003~

0012 mg/LEYET} vk Ao g Ueldti(Fig. 2). pH 5%
pH 39| ¥h3-goll7} Hikg & o5 MEECN AEH BE
HARHERE Be B 74AVIE, RS 2018 5 AR
o] AARITIE, LEEA & I8UIEY ARG 2
Al AR AESTIE Bk dASH Wit

HlA o)eje] TE $5<4 949 825438 ¥ pH
59| 887 AAS 83439 Ay, )9} ojdo)
G- SR AEENAN 25T Z0E Yehgon,
229 Ao =R 0.0l mglel &, 28 2 Jl=F
< A3 850] HA] g Aoz Yeldt(Table 4).

pH 39| §28d3 MEEEZ [-40U71x] 2248
A AAAME pH 59| £5895) ANF 8547
o] Aot viRIAE, ) ol9)e |, o}, A £ 7}
EH T o5 949 £5 A g Ao &
Q1ETHTable 4). ©)24 pH/} & AT A&
2RE o5 FEE 9419 830kso] TSR] = A
o7 ddEnh FErt I FARYY] AR £

= ACE vehtovt €59 o I3 0.01 my/Lo]
UAcH(Table 4). Webr] EAZA A DAAslE HRES
A7 @l RAia Slw |, AE, I, T
2 ol F FEE5 949 839 9% AuF ¢ s}
T LEEAIE PSR Z& Ao wddd)

5 B

oPil @7l EAFR] HEES e 824

< 5% 559 29 Y A5 E WRIKL. 971E
FANEHY EGCHTHANGEES AASE A, v,
Jl=F, 7, |, o, ¢/ 38, 2 2 ARk 8
HA] @7 Z2ke) A e 7iEARY A
s e gEte] HEHAL EHEL 24
(TCLP)#} U37F%- &A1 (SPLP) 23}, HA, 71=F,
T8, & ¥ olde 8&HA ¥AY 21} V18R olsky
gako] ASE UL 3 HESAIR] wE 83419 2dw
M=, HEEE AHdEdr) vheE ¢ pHel disl &
FALE 3= Ao IR 821 FEH5S 4R
AlgM HEE THE Al HlARle] §E5oH
IIER, &, & 2 ol HEHA ¥utt vlae o
FAlFNA vkgd 30U71A] Ve S BYou
8- 60 o|Fdlle Zasle Aoz Jehdy HEd
ke wig- vyt Iy - 9 8247 A9E %
s MRE AH7E = B AES 9 B T
FAGFY 29 AL F Ue LFER] ohet
= Zo] ERIHAL. o= HEEE A¢E ek 7
AoA g n|AgE Baa dukAe) Aol i
AEE 248 o a8 I Yse tEoke A
S AEla glon, FFHoEE AREV} Y |EE B
7] oldtle AL AZITE AR EE duk AE7 1=}
28] SEE0 285 IA g FJE5TE HEA o
oug AR Well A7zt Azl Hx) 2w H7)2
AAld ol9je] o)A wigAldel Bse WP < s
= AV IEAEHY AR Aol aFET E3 MREE
71 & AF H71EY g4 S0 28 #
TAFA] a1 Ale] 24739 5 - AlEe] AS) A3
ZHHA] o= Aol BARIFETHA IR A B
HEoZ Aol8d AL, Ul HriEHeHel Hese
#H HHE doFez AsBieE she slo] "asit

AL AL
o] ATE F=SAPS TEAIHERES S 2 &
fuleks 93k AT, 1P2005-009-2006(1)2] Ahog 4=
j=

F=er] oo A=Y

10

ok
Ho

#

ol T, G5, A, AT, &8, +EY, AR, HY8
U3, AT, ATE, o15F, 2006, RS 54 2 L8
ke A A7, F=EAES, p. 391
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Method 1311, http://www.epa.gov/osw/hazard/testmethods/sw846/
pdfs/1311.pdf, p. 35.

EPA, 1994, Synthetic precipitation leaching procedure, SW846,
Method 1312, hitp:/www.epa.gov/osw/hazard/testmethods/sw846/
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