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Abstract

According to the statistics from Taiwan EnvironnmaiRrotection Administration,
the percentage of municipal solid waste incinerafiMSWI) was increased from
55% to 96% since 2001. Although incineration colduce the volume of the solid
waste significantly, it produces large amount of dish and bottom ash. In 2009,
overall bottom ash production from all incineragan Taiwan was 850,000 tons. The
utilization of MSWI bottom ash as road pavement basn widespread in Japan,
Europe and North America. Some long term monitosnglies were completed, such
as ten-year evaluation in France. The aim of thusl)swas to monitor a test road
located in Wanli, Taipei County, which was consteglcwith local MSWI bottom ash. .
The environmental impact assessment of bottom #&bhation would be base on
analyzing pH, conductivity, Cland DOC (dissolved organic carbon). The analysis
results of surface water and ground water have b&de since the beginning. The
leachate pH, conductivity and concentrations of &id DOC concentration drop
down quickly during the first 1.5 years and gratiuedach the minimum values over
4 years, as well as heavy metals. In the later toong, the leachate concentration of
Zn has been gradually increased due to the samss stasurface water probably.
Moreover, the portion of eluted heavy metals froattdim ash was estimated. The
results show that As and Cd had the highest elyimential as 2.87% and 1.52% ,
respectively.

Another objective for this study was to test thegamic carbon leaching
properties from MSWI bottom ash. The bottom ashesewollected from Xindian,
Bali and Zhuyin incineration plants. In order tauee the heterogeneity of the bottom
ash, different batches of sample were collecte@ Gdwsic analysis results shows the

moisture content of stabilized bottom ash was apprately 17%, ignition loss was



3.8% and no toxic chemical was found to over tigeill@ion limits from TCLP tests.

In acid extraction test, the elution of dissolvedjamic carbon (DOC) and heavy
metals were corrrelated to the liquid to solidodti/S). The best DOC extraction
efficiency was found under the condiction as L/S=&0d Zn was the major heavy
metal eluted. However, when L/S=5 and 10 the mealoted heavy metals were Ba

and Cu intead of Zn.

keywords: MSWI bottom ash acidic wash- road application monitoring
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unsaturated alkenes, phthalates, stergidsolyaromatic hydrocarbons - (Meima et
al., 1999)
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dAERE B AL 73 ATRP T TR BIEELEE W EAEAM
CAH - BB FEI R FRAERAS AN HHIRERRE AR LY
R 2-1-12 0T 2 3 4 a2 ¢ (Wiles, 1996)
A. &4 (Bottom Ash)
Bk K dpd A pp Ak AR R E D 2 R4 0 ¢ 7 &R (Grate
Sifting) % % % (Grate Ash :
1. W% (Grate Sifting
‘mih Gdpd pFERFHAFLEEL T g B d o
SR LI BPD B
2. g % (Grate Ash
Y Trdpd A EFP N AL T AR e Z R AL
2R RRWEL AT (4ot BT KRB BT )

A KSR KR A B AR P 0 R A

B. &% (FlyAsh)

T L®&Kp 255 L¥E41K 4 (Air Pollution Control Facility, APO

)

STiT 2 R E R 3 F & 7 & (Scrubber Ash 2 & A- 4 (Baghouse or
Precipitator Ash- # @ jejish thig d 5758 & L 5o R T 2wl
BEEAR g R B AR FTRERS RIAS B EE TR 2 R
fod & & FAK BF » BA2 ¢ foF 4 (401 CaCh-CaSQ# Cak %)
2AF fgr 22 %A (401 Ca(OH) 5)-

pok s dmvp A (Boiler Ash) R e dip it M p R 2 3 o T oanphor K
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&g A -

2 kg 30 kg

Bl 2-1-1 & B A& EkRmz AR

AL kR (Wiles, 1996)
2.2 KiafFIE

i Ak rAF SR SR BT e B A 1 MR
ZHF PRI ZRTEE IR LR AR ES N TRA A
BB ERF T R MARTEITRP T AR 2L G BF T o

TS LR AL PR LB e
2.2.1 4 38 g5+

KRBT H Ty 2382 B e P B v Lo fig 2 it
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Fo ik 10962 & HIcFRE DB A L 950 kglemi vz b dmdEk 2 gmipaez b F A

Wi 1.5~2 3% 1.8~24; K7 K RFEKiEARE 2

Rl

%58 5kF 9L 16~
259% (wet weight/dry weigt) 2. & » 2R 82 5 BB R L p2 @ * & >~ pri3 >
R PR S &% 7% 5 B (Wiles, 1996)

B (FF %, 2004444 5 A REATRE N 2R HHRZ BAE R A N RIEE
Flr e TR TSI E ST 0 B BF 42 30~50% 0 ok F K
1096 > Brdf & 4% 35~509 ; 1 &M £ U F 2-2-14 57 - H P a8 2R
A R RS 7 (20~36% ) 0 H RS A IR 25.4~4.7 mmz_ R ik
% 52~T7096 » 45 2.36~1.18 mmz_ 3F ik 5 22~3006 » H 4 1096 = % & H i

13 0.074 mmz_ 5 o

= 535
" Ak

“ B
MR AL

Bl 2-2-1 AaE 1% Hptf L il
FA KR (FE %, 2004)
222 it B2 ix e
AP R ERF o KA B A FES > N3 T0% A4 Si-Cas
Na-Al 2 Fe#rie» H ¥ x 2 Sifb 45005 B+ 7 > @ H AL Ald Mg -
KeS-¥ 3PPz H e 2BE e it 4o 2-2-1475% (Forteza et

al., 2004)-



4 2-2-1 Rihe B A E A ft

Parameter Content
Chlorides 0.23%
Sulfates 1.1%
Silica 45.006

Al 2.9%

As 13 mg/kg
Ca 13.0%%

Cd 3 mg/kg
Cr 900 mg/kg
Cu 500 mg/kg
Fe 2.7%

Hg 2.6 mg/kg
K 1.19%

Mg 1.3%

Mn 280 mg/kg
Na 8.6%

Ni 180 mg/kg
Pb 2700 mg/kg
Sn 960 mg/kg
Zn 600 mg/kg
Unburned materials 2%
Calcination 4.29%
Weight loss 105-500C 4.1%
Soluble fraction 1.3%

Results are expressed over the dried samplgs & /% : (Forteza et al., 2004)
VOO R ERRERE TRPAAHECEF LR 2 AR
S FTERACR 2-2-28 0 0 d AF o BV ARKELE G SIO -~ AlLOs ~
FeOs;~CaO % » » #¢ 25 Mg-Na-K % % 23 kendk £ aug o & X—3k

¥kt (XRF) A48 5@ VAR RAMAFLHPF2 18 A3 5

(w,

Ca~CI~-Al~-K~S%2 Na% -



Fe 2-2-2 AL R e S AT

ERE SN vt (%) iR
W #n £ L.O.L (1000C) 6.39~11.21 AR R
SiO; 37.68~43.30 T8
Al,03 5.99~6.08 ICP-AES
FeOs 7.92~9.49 ICP-AES
CaO 13.03~16.72 ICP-AES
Mg O 1.35~1.39 ICP-AES
NaO 1.04~3.22 ICP-AES
P,Os 1.87~3.01 ICP-AES
K20 1.02~1.06 ICP-AES
Cl 0.81~1.15 TR BF R
& A v (%) Rk
CuO 0.26~0.40 ICP-AES
ZnO 0.38~0.57 ICP-AES
MnO, 0.14~0.19 ICP-AES
TiO, 0.41~0.47 ICP-AES
S 0.48~0.52 ICP-AES
S A vt (%) g R 2
BaO 687~1090 ICP-AES
@, Cr 258~208 ICP-AES
Sro 264~378 ICP-AES
Bi,Os 190~334 ICP-AES
C0304 46~64 ICP-AES
NiO 246~318 ICP-AES
ShOs 180~247 ICP-AES
SnG 381~449 ICP-AES
V03 59~76 ICP-AES
PbO 608~2500 ICP-AES
Cdo ~29 ICP-AES
SeQ ~ ICP-AES
Hg 0.35 Hg A 45 %

THKR TR EF TEBS R EEE L E 0 5 2 Fa 4T 2002



Roheni BRI E RIS ] R BT £ 2:238 7 7 FAEEA ALY
BRI d A7 o PTAS ] BB E 2 EARE 0 A T RTAR ) B g b
FEAMF AR LSRIAZIERT R IR AT RE (40 £ -HBE ) &

Hog R B K (2 4., 1997)

4223 FRIEKRAZ)ERER S

Fi2 (mm) R R
4.75~2.36 214
2.36~1.18 3.53

1.18~0.6 5
0.6~0.3 71
0.3~0.15 9.93
0.15~0.074 13.96
<0.074 19.44

T AR (4., 1997)
Dugenest & 4 7 #-& h kA dL + o} & 5 2 8> 4 B[ C1I~C6 & 77 » & {7
AR AT o TRz RS ZT R AN FI~FS5 4 o BY F12 F23
7 A F3 R B &5 2 B 0 FA 2 FS 5 2HIE g Bk ag 2 B R AT
AR ] Bk Ard 2-2-4%7 00 AT i WA BE S 24N 5 C6o
fe CO M ihary RiA1500  peRAL & WA KRARM S C3-C42 Co5=4 -
RS A 47904 0 3287 7 (Dugenest et al., 1998) 1 > KA ¢ 2 HpLAEL 6
~20 Btz L4 Ao 01 162 18 B A4AS B § i Ragd 12~36 BT
P ELREYF 1441605 (14.11.6p0/g) 2 %47 ; 54 Rld 14~26 B8t
B e vF URA 2R FEE RAT G o kR 9 & 30~500 nglge
B3 45 40F - 7 2 (Phthalates ~ # FI & ( Steroids) ~ B = 4 '3
( Polyaromatic HydrocarbonsPAHS) %2 H @ 4 %t L4 % % 5 a3 &R AY o

9
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% 2-2-4 7 RS KR 2 BE S A $T

Py S L N
FAT & ]

FRAE LA

F1 F2 F3 F4 F5
A7) YT
(mm) 80~260C 260~365C 365~520C (x 300~660C 660~800C
(ng/g) (ng/g) 10°ug/g) (x10'nglg)  (x10'ng/g)
c1 4~3.35 9% 65 186 634 0.11 2.14
C2 3.35~2.36 20% 88 175 375 0.15 0.12
C3 2.36~1 329% 397 1300 1200 0.57 0.22
C4 1~0.63 106 446 1300 2600 1.08 0.88
C5 0.63~0.315  13; 351 1100 2500 1.09 0.85
C6 <0.315 196 1600 2200 4860 2.77 2.06

T %k : (Dugenest et al., 1999)
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B RS B ok s T (Carbonation 2 B AE T 5 - piar

2 RGEE I WAIL S E 0 p A K (Kim et al., 2003340 = fEw RIL S F i
i it 2 iEEpRE o T %ﬁ d pH-stat leaching test pH %3t 6 ehif 2 T > 1L fie
7l A IR AT R 2 A o IE AT Y 2 R R B TV R REY o R B L 2.5
52 10> 7 kRREE S 154454 1504 452 %% 2% &7 » -k £43 Cl~Pb-
Cdz Caz & “f e A uH) 5 81.3~84.9 ~ 34.3~60.4% ~ 14.4~36.290% 16.3~
28.806° 4 7T kT B F § ok 404 Chfp pre 7 0ud i 220 chPhCd 2 Cas

Hoe AP R F 2 R Cl-Cd 2 Caz rd2sad ¥ & B ¥ ¥

mh,—x’?

’

KA o Pbz 4 g e tp B L 10 KRR 5 154 P A B0 B 01

i
By gk BRI R A (US) 5 10 2 kepE R G 15
Y X

PRI R JIAT T IR o 23R p ok e 2 KA~ 10% 2 COx o IR A

B F kA TR ASEZ B o E e prdn 0 RIRY R AL AT

»;?if’\g koA W *‘é'p—’\ ’ :;{Lg ,};/ﬂ\i@r—‘g E\;g@i@_?&i—_&-% —fujénfifu iT% > =

25 ,Jﬂz B e dB 2 e E VR TN REZ RS 5 10~16.795 (wt9%) (Kim et al.,

Forboargz e gr(Kim et al., 2003) - d-pph 8 Tit 2 0 23K TR F(LS)
=0.5H ¢ B4 15mL 2 F48 30 g © i * 0.0150.16% 0.32 mol PG*/kg ash
S kR PO 2 B 0.2504 % 48] BF o JE 4R POTIRAR 2 R P
& (aging time) > pipafd < it 2 5 - F 1 * pH-stat leaching test 3 ;=
YR HRA 0 EAAM@ER S 0162 0.32 mol PQP/kg ashp# » ¥ € &

Pbz 25 % 900+ » H P 2 LR 5 4 590> @ 31t pF 430 ad® 2

:"i

ﬁ

W e v gy 7 g F nBkptk & 5 0.16 mol PQ*/kg ash
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2R ICEERY L A5 A 4B 1T L A AE T 2 B R TR IR o

Eol BB ITEE T R Z BRRAAR AT 2 AR S v R AR R O E
£ Pb2 iulock 5 kik2 152 $3 Cd2 Caz 2 s & 4pd 2 300
Y- MR KA BE G YRR EIR R R iR 2 KRB E RE
# ’}41%_1 5% °

Niagudp 41>} 4248 30 /6~ % ¢ &2 PO p & F &>+ 3006 % 2 Fhdr -
SRR S AHIKE X ERP L F AN S R R A Y
Bt g pRARBF pH-F P RBRT 2 FH S B8 2 L5 495

TP R RS o BB FFRTE EFARYURAF o e PE

-

Bk Ca' > ASSO B~k PO » B I MBSEAE R KA £ £ B

e

w2V

+(Nriagu, 1984y @ if * **fE T G2 Y ZBEBA KA 1 & ¢ 7 7

pe

#ooH-
PR fANER L F S FHFHYF O HlacfI* B A F (Ca (POy) 3OH) 2

ﬁi?ﬁﬁﬂ’aﬂiPﬁﬁﬁ’%PWWPQ(NM304‘J%ﬁ&’w

T(Ma etal., 1993, Ma et al., 1995 rannell & & & >+ & jf S pe A 210 5 (3
(treated/untreated 2 g4~ 5% 11385% (leached/unleachedis 2. s 4p & {7 4 45 »
ATk BT e d 2-3-1900 o Bir NBARAR T LRI TRB ALY £ABAT

14 (Crannell et al., 2000)
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%231 RAGHBRBETDHELE

Treated

Untreated

Ca(P,Si,S)@(Cl,OH,F)~ Ca;(PQ;)3(OH) ~ Cas(POy); -

x-CaZn(PQy), ~ Znz(PQy), + 4H,0 ~ Pa(PQy), -

NaCa(PQ) - Cayo(POu)3(COs)3(OH)2~ Cag(POy)2+ XxH20

T2 B AR R B o

Unleached % Ca(PQy)2
PhO(PO4) ~ Pb(PO):OH 2 # ¢ ¢ § Ca~Al ~Zn~ g
RiY SRR G MPHEB I RN L
Fe~K-Na-Pbz Cdz ##% -
W RS R BARA ISR 0 5 AR |
Leached Fryetival a2

T %k : (Crannell et al., 2000)
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FARRAR R 2 Akt BRSO LD BT S R R w G
EEICEE LT AT o 2009# 50 » EREJIAF L - AR
P RAEN £ & 2 2 & JI$ae(Forrester, 2009) fic & 241 RBE T 847 F
218 FRIL AL o H IR 2 E A A R p L a2 - kiR 4 4T (acid
semi-soluble DiCalcium Phosphate DiHydrate, DCPDRK % #& . & & 2 3@ -

\}

HERERE L AR DT 2GR E 7 Ak AR FRIE L

BN RBRZEA 0 L RATER Y 2 HRB) D2 2 BRFwI L 2-3-2) RFIEE &R
MREERBE T AMBRRE REIEEFNSFY RN VTGN ETIRB AR TR
Wi ReeE Y UL AR R FME RS T B SR R R
B2 R £ BT i0p ML BGRIT o otk ek %k )
HF T DCPDH s &k ¥ pald L 74 f3 422 #4 > B #2484 % k2 DCPDH#
FAI* RARE S F RABE N B MR (ofa o~ KRS ) B
" DCPDH¥ = Fr&pep 2 2 i B F i #Bd £ FHFA T KAY o
W EIY o ERUET A RAEN T T ﬂ]‘ 4 0.5%(wt9% ) 2. DCPDH

AAREI AR E ARV e 206 (WEDG) o B P #rdk 2 2 F B0 RS RF
® % 1 75%mif 2 DCPDHAE it {82 AjA > 5 TCLP & 403 52 B % & (7
L RER S % Ao d 2-3-3977] o d %57 4 4y DCPDH*t Cd~ Pb~ Cr 2 As %
FREDRLCE LB A Cr2 Asa K2 ak LG HFLE 0 Lwk
g LeRdgiR i 03 99 dpiR AR A LekARIE > 3% 6|77 B 2 DCPDH s
D52 Bk o RE vk o SRE L o R 2 iR 0T = BE

1. rdZiAz® > F B A W2 J2AR R 0 F A ERIFL AR &

FELRASER R IR PTF RS T ORT IR LE Bk R R

G IR P RILE G2 KA T ERL I 0 P B ERE2Z RS

I,‘:J_;& %%:il,‘i ’ 7"1:'\-:_’ /)éﬁl ") :"é; A é‘i"]f—;_-\:% o

A

3 ?%ﬁdd]‘%c% B~ 3tz DCPDH A 7 2. & & HH T3 Lvk
15



"# M4z & - (Forrester, 2009)

%232 Lt NE £

P I

Method

Type of agent

Country

Toxicity Characteristic
Leaching Test, TCLP

acetic acic
sodium hydroxide

U.S.A- Taiwan-~ Canada
philippines~ Thailand-

Procedure, SPLP

Synthetic Precipitant Leachin

gdilute nitric -
sulfuric acid

US.A

Test, MEP

Multiple Extraction Procedure

acetic acic~ sodium
hydroxide-~ dilute nitric ~
sulfuric acid

US.A

Carbonated Water Leach Tes

IS carbonate water

Japanese Swiss~ UK

Waste Extraction Test, WET

Sodium citrate acid

U.S.A (California state

TR %

% 2-3-3HPO; 2 DCPDH¥t & AY & & 2

: (Forrester, 2009)

7}\'_"‘{:“ o™ 3L

Type of amounts of TCLP result (ppm)
Stabilizer Dosg Stabilizer Dose Odor level
Cd Pb Cr As
(%) (wt)
HiPOy 0.4 0.140| 0.80| 0.48 | 0.036| 31.5 (more odop
DCPDH 0.4 0.09| 0.73<0.01| <0.01|69.2 (less odop
T %k ¢ (Forrester, 2009)

2.4 R ihokik s ik

PR fedn B K A IR R F R R 2

2002) @ 4p ¥k & L -

EE R NS S S L

& 0y ¢ (Ferrari et al.,

@t (Hydrochloric, HCI) #t4¢ iv &iE P 205 5

H &5 Poaed g i 68%- Y r*"]*fj"/\J ﬁﬁ,ﬁi}i\mﬁ.ﬁ& BT

?;‘%gl

Ho#prg 43 f2 423 s (Dissolved organic carbon, DOCz f# 11 B4 iF 5 321 o

1A J NaHb,POYKOH Fipa g g i 5 3 ® > M pH & 452 74~ 7%

R 20 BfIPERE S 24 2 R o4 30 @ arrgd 2 iE T 0 4t ki

ﬁ’ﬁum s 2. Kb

= DOC*E& v B TIEG

16
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PH 5 9.60 & HARiE i % 4p ke chlfin T8 (7380 « 463 2 » SRR N ik 1s 2 &
ho R md AR AR AP B R E B 1575 2 DOCIER AR > R4 A

ke gt B AR T 2 R AT MR Y DOCHE MBS G it 2 ko ¥

N

Y EET O Gk SARE T RS N NER 2 S BRI
FURAEL G By NER B RS R DR A LA R ST RED
%ﬁd LR RE TR RADER SIS RE R R TE GRS 5B
AR 80%¢ AT Y P T @ AR PR E Py M B T
e TSR g AT BAAP 0 F R YR NES DH e - (Guimaraes et al.,
2005)

Zi%* #

F-L

CRANEEEEBERT B BEF oS o & 200
ATCPEARY 23 f3R 3 3.8 mMolL BT 23 fRR 5 L6 molL: 5 K2 LB

LR MM AR Y DOC MR Rkt 2 R .
2.5 RiAE 117 R

IR T AT > R A AR TR SR -
THPARFTR 2234233 2 BL 2 ELARFRY p AT RD
BB o iT&E Kk AFEEINTIRE Y SELIERAE TR EE Y o b b SR T
PR R I o FURR AL PRE 0 RS Frtek R s d T
FRR 2L F0 BAEAM - TRy R ERF R EE ST UL &
WRe K e A RIAT IR RRRE I oY FARRFEEF R
FLEE > p AR 95 EASA I A AE IS v b s ERE 0 d AR 95 £ D
74284 1 A B 98 £ 1 51.24 > FmF 73 £ 2-5-10 2 £ 1 97 & K ok >
SF AT S SABASPFIRA TR~ SFF S AP BB Da T v 3
W BB TR BARE 128 > K3 18 A A M R 7 AKRE I
MO8 ER o wEEAE EET 4 B RAL I A0 LR Ewmz KA

1% HAjded 2-5-247) -
17



SEEA AR R I Fwe pARM R RAR Y 29 4p. PARS A~ RP
RGBT ARL R e FERAR AR E B BT R B H 0T
¥ At s B w3 414 (Controlled Low Strength Material, CLSM % ;% &

Aokt BLE (il S A B R BT R A AR AT 1A

BRIZ AP AZEEIHRFSRATRICLA® B F2 5 &5 00T #i8 -

ARRANRLfEF PRSI E R R I S N2
e TREARRARY NERAME c AT RKF SR 0 FIED B
1025 Fik R P P A M (LR G o
2ZREEBHBICAE TR EARPIESR F R B R 2
FENBRATHEY -
B. % H( & i, 2003)
FBAEREAIR BT FLERET M HEED P (F) P ERA
M~ BT 4w 2 FLERY LEFRKRE (portland cement 2 F 4 & o 3%
et s g BRI NIRRT ZF 6
C. 4% B (Vehlow, 1996)
Fiad A% @ity 0 f- BT EREATHE R ERAZ K H I
Rt miEFu i s BRARY I BE ORISR TE 2 M
MR EE R TR RAR I R TR 20—
D. j7 j (3 &, 2003)
FRFIR A B R P e B R F 5 ORI
St B RAE T cANBEL 2T R FIUTRBE IR EEE T

KEFAARS 22 2R T KRR TRE RS TRF L RAL

3

1993 Eor A AL O FEEAZE Y65 g KA SREER
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AT T H R ABA 0 T T F L U 030 1994 & o KR L I F o
#eiT 950 0 H A scAp g AR LB R BRI TE T R A FREA
B A RBHE AEFLREI 2 REFRALEHE

E. = & (Wiles, 1996)

F 8 1974 & { B e RRGE I 0 2§ FRR RN L I AR
*EARFLL G pHIE - i & 2 4% Pb-CdirHg z £ %7 38 » & 19k
BT o pH EF A 90 dk AR F A3t 15 eglkg € & Bkl thidp gal
s RS ek 3 R P Cd 2 Hg 2 ik B A W] 3 1@ % * 3000 mg/kgr
10 mg/kg® 0.5 mg/kge ® =g 1% KA ST EA G P 2R R
FEEACH KF 2020 R b B R gt TR 2R B R EAZE 2 2
Rooom Tk g a1l ar s ¥k g 43 1009 ~3,0009F pF
R ORAR R B RO e TR EEHFT 5 oa % & F 33,0009 1%
A 3rd 0 RV el E L TR

GF AL LPRFET I 502 FERRAL I PR 4 A%

HBRALFI* F32F 90% @ A& * PRl FREARE ~p 722 §R

AR~ BEHAARRE ~RRT BRI FEREL R
F. /2 ® (Bruder-Hubscher et al., 200%% % ##, 2003)

EREEAS A F Fepa- RERPoA Y 4000 LA 1 ST
FENEAZAE - P ERZRARE i o a3 1992 & » 2 EAAL 1
*ok W R E 6496 0 2 BFCAET AR 17 20 Lt kg BB R R
(NFX31-210)» #-& A% 4~ 2 V-M 2 L =% » 2 ¢ V% (Valorization-
A S D)RGEE MR BT 2 T % 3 B M 2g( Maturation»
BRIV RARG AT I2B Y &> BRAM SR IFIRTE

R A ooa Lag (Landfill - £52258) AR atdeia o
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% 2-5-1 B A 1 R H )

R (+ ) fif (hg) B | MESACT Y
e o ik (AE) i N

P — il AE |ifmsmmE|

e | EEEE| | (Fae) | oay | RRE | 5 - o b

-apas | 0| mesd . o GErrer| (5ae .
P+ (F28) | (F29) e (%)
(+ =)

95 # 4371.41 1449.62 5821.03 5683.03 1110.84 858.29 .5852 825.11 74.28%
96 & 4496.11 1588.10 6084.20 5948.76 1134.09 869.53 .5864 779.71 68.75%
97 & 4535.13 1648.95 6184.08 6110.84 1204.83 940.p7 .5864 713.78 59.24%
o8 & 4199.18 1554.90 5754.08 5547.7% 1103.28 855.60 .6847 565.20 51.23%

AL KRR TR e A3 R E http://210.69.101.110/WEBSTATIS/webindex.htm

4 2-5-2 RPN & RAT AE A RE T A

pa | magflr 2o BARE %z%fi;f 24 A5
W92 127 ~95% 17 ~ ‘ )
pA T R AR RES P 945 127 ~08 & 121 BiERF AR FRAK AR S BEF 2T H - CLSM w4 4
SAR R AR RESP (AR O2E 2 F AR e s B F ok 4~ CLSM w 3 4
N B A#HELSS(AKOI3E 12" ~2 [ 97 & 27 220,000 | EL AR spe ~ BF wF H o~ CLSM w i+
] 4
e R~ # R A@MO7TE 2" ~d L2l g 70,000

20




BE | BAEAlr 2P To SR v g (':*F*E) T AS
374 B rHE TRO7E 8! ~A KO8 & 47 4,300 FRAA s s A FHEM S ATVE
E B U LR 98 & 30 ~ 31,000 LI R
S B2 O P ARI7TE LY ~FO7 £ 12 ¥ 64,687 B RED ~FEAR v E I s » CLSM v 511
s k2 o TR 98 E 3 ~12 65,500 WA EHYE
TRO96E 6 ~iE LA 40,000
AREOTET LT R

¥ Rk s e 7 FNEMET KRE I T I BFRED ~F R wE R s - CLSM w3 44
40,000 Az § P Az—- E 5 o & :
4 3= £ it 80,0002 ¥

L5 N R 98 70 B 4itiE 8,100 L L

Loz BN WR96E 127 ~A R 97 £ 12 RBERFI s FERAR %A - CLSM w3
L PR 2 7 T E SN ¥.8 36,500  [EFiRAD ~ FEAK B ¥ i
® P o ¥ AEO7TE T~ 98 121 130,000 [BF iR - FEAK Bpe - CLSM w54t
,‘,, N “F 95 10 7 ~% {97 # 10 , I .,
3 e Bh D P H 72,000  |BFRAEL ~EEAK spe - CLSM v 41
BAR | m@Ess  [AROTELY ~3EOTE 127 50,000  |BF®sE - FERAN e > CLSM v i
TR | RABKESP |AMOI6ESY ~AFO7E 127 8,000 KR g 2 BEet

FA KR TRk R B RAEL I AP F Bl R B 4 e hitp://211.20.123.92/9309
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2.6 ERIARHELE I Mo R 2 E R

BARS SRR RIFR CETE VLI Lo RBRBELAFRMEE
FEARRINE LA RAMKET T AR R 0 REFERY TR
B2 o 4 {81

Bo% 0 1950 # o B RT RE R MR EG (FBACRE) 7
Al T L% B Bk ¥ 5 1980~1990# R ih i3t 2 o A @ » 1991
ER O BARREF I FERAAR T & 1997 & 5 0T
FAERT-RT A4 R 200 NRAKRFR L FHER > DRF LD E
2Rl B ZRsEp e Z pHE ~BfEERAER (Na-K-ChH~ 3315 #a
ER ~Ca~Al 2 £ & 4% (Cu~Pb~Zn~As~Cd-~Hg% Cr) kR - & Bl%
$ETOPH EZ2 L H FERWEREAEN AT > B iggE T Lk
BEBRMERA > AP TERZBABIFANERBPTH B > P FET
GREIR R £ - “,ﬁ%ﬁ“i“ TE TR FRA SR EE XL
* R h2 B8 - (Dabo et al., 2009)

++ 2005 & ’Orei:*i%‘fj‘g%?xrﬁlf—i MRERGEE A AR F R ERAK > T ER-
PO RGEE AU AT R A R B R T BB IR - R R AR
o B A PR EA AT B R RAL I T AL AT ¢ R Y
Z A AR R RBGRES F AR E B X F R X B R o
B R AELE 3200 T T EALABREK - LT RAL T
AT ERAK F—a:%?*@z»aé)%lfaﬁ%ﬂ’ﬁi%)i = 04
DROLEE T 26 AEL I AR T Y L BKE R REE(lysimeter)
REERE -7 e S

EAI* Haat s 8o 49300 4 B 440G s (TOC) T A e § (NO-N)
AEes (NOsN)~ wAME (TS)~pH-ET R ~£4&/ (¢ 7 Al ~Ba-Ca>

Co~Cr~Cu~Fe~K~-Mg-Na-Ni~Pb% Zn)e*jex1{8- &N » WRKKHE
22



Fir T g R AREBEE2Z %D kY Cl-Cu~K-~Na~NHsi-N 2 TOC 5§ #3

SERCEP MREL I MR BT L ERARBREZE D LY CI\CuZz NHeN
JE R 2 v 4 32 10000 K ~ Na~ TOCE A v B+ 3 105 A7 2 % 3 Misskh iy i
- #Ro AR E I AT FRARREZF IR R T
TR RARRBRERZFIRRFT A TR F5 FMIPESR L AFL ]
PR L F B A RBLEZ B Ak ? AN CraNOyN RS2 & (5840 > ER 3
WL L RAKZ B ? 4321001 > & Car Co~ Fer Mn~Ni~NOzN -
Pb% = & 95'%‘, £ 8 - (Ore etal., 2007)

A A0 0 TR % R (Mbriofisheri) - 2 #f (Phaseolus aureus)
B Ry AW AR I MR @R LR AR LB R R
FERF (BRAPFF 152 3044 ) 2 8288 (WH3 25CT8E T/ FF)>
AU R REFL BB B REMT A EER A LR RSB FT EE

R

B U RGER 1T MR (05 B AR A K St

e

v

A AIA AP R R IAPE 2 ESAT B ARE I MR S E R AR
R ]

EN

\m

o

m
Xr
It
>

B

k'

kR AL G e R4 RS 5 BT R

Ay
7_

F# (chloride) kR % (164mg/lL): @ 21 fsz E¥eipd L3 i o P
F2 hFEH B # 44 2 4e Al ~ NO,-N % (Ore et al., 2007
CEATHARRENP MR TLERARZBELALE P RAY £
Hdad > HEIm L8 hed 2-6-1#77|(Aberg etal., 2006) 2 ¢ > Cu % Zn
Bolt o R Zn L H LGP TR D p AL £ CroNi s Cd

22 ks £ 5 (Johnsonetal, 1999)A X B F £ 4 EFH L £
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Cu

o g kY 2 DOCAj=ids &4 o

o Tl AtE ke 4134 Cu(OH) ~ Cu,OCO; 2

CuO- (Meima et al., 1999)

Zn

;f;u;[p;g y e T Kg;i

R

* R T (4 CaCQ ~ CaMg(CQ); b PFiTik o
(Freyssinet et al., 2002)
¢ BiEd bk Tk (4o Al(OH)3 ~ AlO3) - (Meima and

Comans, 1999)

Pb

e JEp|Ph B S s pe B g 5 B H K 2 R 7]

(Freyssinet et al., 2002)

o 7 Al 2 Fez Fewasgi®® o ferrinydrite
(Fe(OH)) ~ hematite (Fe:03 )~ maghemite (Fe0Os3)

goethite (FeOOH) % gibbsite (AI(OH)3) '#* & 2 4F
€ £ % A (Meima and Comans, 1999, Mizutani

al., 2000) -

D

TR kR - (Aberg et al., 2006)
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i
s
=
-
=
o
\I'Q:E_
Jd
N

T gl N

AEERFLRA G RAE Y HERER R ARE I MR R
Beif Bt KA R K 3L o

BRE 1P HEER L & A SR R 4T R AR S TR A R A
A L T LR I S S I e S D R O R SR TR
Peniasmin Aa g JIn pry 2 L2 B v iE s e

SO S B 3R A AR K R IR R B TR R I

A A BAYERE S pH @~ E3 R 58

\fﬂk

3‘35 BB ﬁ*ﬁ* F R
( Dissolved Organic Carbon, DOG %ﬁ‘é AR RN M i SR AR T
BRI MBI TH P RRERE AL B O ORERFER T L AR
ErERFF-RrZE i RALJI* HPEZ N2 EEETE Lk

B RGAE FIT AT RS LA -
324 B> 2 B

3.2.1 &R >

AFE P AT B LEAHABE I BRI ERE - RE 2R

EENIAE

N

41388 (Toxicity Characteristic Leaching Procedure ,TOLE: = ;2 -
Fobo A& s 17300 0 4o TCLP 3B~ ~ RS- B K48 ~ R 2 pRid B 97
B AT F 5 A BRI R £ AR T AR R -
a. ERE
A REFF L TR AR ERE KRR 2 (NIEA
R216.020 - &AL fI* H4thigd 105C i f=F » p A ¥ T3 2
RFRIRZINA > Bl oM FREFEE 0 R&G A RFLEE X

25



Poif £ 10~20 gif & 2. % ik 0 2 60025C T E 3 BFE{S 0 B T sp s
ri g4 c 600CH £ E2Z P PR RAT M AKY ARER
D2 FR ELSJE LRI AR 2T B b o

b. %€ 2 4

FEHAREEF L2 Tage £ ERBRRI -2k 2 ) (NIEA
S321.63B: ¥ MR WL T :Pfc F 3 sk A~ 45 % (Inductively coupled
plasma atomic emission spectroscodZP-AES) %Rl € £ HER -

WAL P I3 gk AARRE I M (1 105C iz 8 ) >
BebE B Bk 0.5~1mEBRR S T AT R ER S 21 mLk R
fez TmLikApL st e phifAzy B RRET R A LR EB
FrHABF T EFE LGP DRFELESL FERL L ER
HAEL w2 FAdr RG> B 05 MAFAETED
100 ml> #7412 ICP-AESA 52. » % &% = THPIA B ¥ 4C T 5
g At

c. # M3 1133% (Toxicity Characteristic Leaching Procedur@ CLP)

EHRAREEF L TEEEIPFIEFER LA (NEA
R201.140 » % v/ fsf8 & T % R+ 4 #3445 % (Inductively coupled
plasma atomic emission spectroscodZP-AES) #% € £ HE A -

AT R EREF L A H R > ERF PR B TokE R
(CH3COOH) » # B~ 100 g5 105C #-5z 8 /| PF2 KA E 1% #42 2 L &
R BE I B AT IR T A o 4s 30428 2 # i o 4F 4 g 1842
e EBer (s 0 B 05 pm R IR R BRIy e 0 W H RR o

TR Bt 4CIT 0 1 ICP-AES A 72 o
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r MER AT
1% 3 & 47 % (lon Chromatography IC) » 47 &% 2. % Bk A& -
FRERAPTZ RS Z505um R RiER o KRB RHERT > F
FRIR SRR M ERERERERARFEL 10 mg/L T - FHR S &2
2R BT AC T 5 P A AT
€. ARG BRUER A~ 17
Fi* %5 a4 47k (O.1 Analytical> Model 1010 Total Organic Carbon
Analyzer) R 1 RIZiE T AT o BB REE N5 B 211254 ¢
2. ® k¥ - " B d 4 (Potassium Hydrogen PhthalateKHP >
HOOC-C6H4-COOK) » 2% -k ¥ £ 3 1L> % 2k & 5 1000 mg/L> i
FWACH* - FRERE (7T DOCHPIZ & #5505 umz2 313
AR AER o Y FRIRE T BT 1 pH=2 1 g m e o R
=R &2 B pE o @ i 1000 mo/lz t e AFE AR E 0 mo/l - 2
mg/L~4mg/L~6mg/L-8mg/LT Bk 2 EE S TLRER2* o F
B E 2T o4riR] 0 Bl UBEE L pH=E2 X %530 4CT 5 2 &
@A AT e
f. Z&BERAHT
AR GEF 2Lk 2R KT AR 2 R RERE TR
BF g btk | (NIEAW31151B) i 7k P & & kR A 470 4% 3
MREREBAZ DR R F TR RE» TR PRSI HG A k7]
BRI fRESRF B EFEF R B ARy I AR GT D

AR 2 RS S T R sk AR (G d SRR e k2 R

BEEERRR RS P05 um 2 BB R AiER 0 T A

Fa M P D PHE2 FHR SRR 2 TA R BB E 40T
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322 HH#2 3 REA
AR 2 RIAR I MY D AR Rottik e B AT RUA KR
PR AT 2 N B2 AT B 32 R RGAE 1Y i 7 6

AN BAE R E R A ER A E > RJLR AR B 3-2-1 471 o

ot TR
& A& BLAE A & A — i
| | ¥
¥ fo 4 #
2 |
e an | BEE ! -
RV ] Vs Rl < i =< ;]f;;;‘ﬁg .
YY)
o
z BLIE B — AL A
oE
@45 K St g b 4 %ﬁf ﬂ :

Bl 3-2-1 RiAf 1% mdZin 2
WRGBE I AR FR R GES SR R R R R A
BEAIE AL BepT a2 R M - PR R ST BN 2
TP EAE B P ST ARE T ML A AT
PR Y 2R FIA MRS ZRBE I Y RE 22 TCLP
AT FEHAL G R BEHI RS AL EHEAR S 0 2 B i P 5

AR TRE S Rk 2 BB P BT Y 2 ROEE U B E Y B 2L P i
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R R S g A
R HEET L Br o FRRIBHY 0 P W SRR 2] PE

HE T REERSEDEH TR G 285 R BT EL 320k
F2H#B DOCERZ APM F o7 * 2 % BR| L 5B B 5 400C 3§ A2 » &
ﬁ&ﬁ@é%’%ﬁ%wﬁﬁﬁkaiw%?%%@%‘%m’mxw_¢%w

Bl ts £ 170 i3 % ik o
3.3 Bk d 1" B g

WEHRETAHARAEN P ER AR S S AMFELITE Lk
SERFER AT A FRA o AT R AR R Ao B] 3-3-1471 0 10T A
fmdy it 2 o
331 A AEFMHL 4T

FEED BN ARE I MDA A 2 s it g4
B2 Gz PR * M, ARAHEPARE F I RFPERE -REER
2R EREDFHEEA NS (TCLP) £ £ w3 » A uikfpAv 3217 #7142
205 R R
3.3.2 kik REFLRE A 4T

* jt&ior (Guimaraes et al., 2005)idz 4] pH 8 & 72 i =T > &g gk
AR ST A B K 12062 68%DOC % I A » T AR L AR
FHAE GG RN % NG MpH i1 407 2 102 T
TR MG AR NES R LA R A T AFRELE M e NS
SpH R M G 4 o FART B d fd pH B2 55 2T 817 R AR RS
B o

ip;@m@w*#gaﬁ%m;ﬁﬁy

o5
oy
14
\\\Xr
ol
4l
Sy
S
1+
BN
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(TCLP) 2 3 ivig i i pEt % 208 7% > F e me@m R et % 5% 102

Mk &7 RILF A (DOC) & £ & Bk R A 47 o 1 kiR Rk fr

~}>'£

Bd F 4 DOC 2 £ & 2 ip o -

P EFSA A A E 100 MLz fE T o A w2 BT R L5 2 KRR I
+#3#20~10% 59> & F (LUS) 52 5-10% 20z 512 o #a# %2 RAL I
PR E R FARY T FFBAE B w1 ¥ 5 R TCLP g
RN FIRT UE A4 30828 2 g o R g 204 40 R A KR kAR
Boo#okit JRLIER S S22 45 05 um B R AR KB TR 5 B 0 BT
2k kIpERE D DOCE € &4 » AW UBIRE % ARt 1 pH=2 > %7550

ACHER -

Biad A1

AABEL B HoRokkl B

0.5 um 238 5% 5k S iB ik

R E B & TCLP
| kit
DY Y A R P
3 pH=2 I pH=2
* &R DOC ik & 4 45

Bl 3-3-1 AAE 1% 1 F L & 7 A2 B
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341 FESHF LI 2T H %
AT AR 2 A L SRR 0 RGAR I MR L R AR T
MR BB R FRER I H Y N BB AL T TR o RR T B
AFO4E 3T R ISR FHRST & ERYRAE L B002 ¢ HL 5
Dt R G R REZAEERANL 1024 V15242 2524 0 3R
MO5& 37 2 6" :BiFa XF RS sxHkipl > WBIFED ¢ 7 IFE%R P BAR
Rl St LT LS S AR S
Hiz 2 e r et s A5 AB-C2 De BERE > ERAY S 5028 -
150 2> % ~ 1602 % 2 150 2% o LREAKY 2 KFE I 2 X Rl
fmfe it 4o o
Baf A HREE
Bk — R EEF RED G
R —10006 % 4 et

2. BB B R
A —RAapREFRAL G A > 7 100K AL fIT HE
B —2006 & AR I HAL +8000 % 2R s pett
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TCLP 52 (mg/L)
AR As Ba Cd Cr Cu Pb Se Zn
- Ave. 0.013 0.666 0.056 N.D. 4346 0.527 0.024 42.653
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BieZn kA P ER B Zn X R B2 Tk A 4 0.865 mg/le 2 1 3.37
Eib ok Bak Znch o HARHRIE P F TR B BRI Rl ok o
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kRRA o BN SHP ] -Bax Zn o~ HBIIE R o e (v ¥ 3 IR Ba %
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BikR (mglL)

4|
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1.0 A
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0.5 A
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0.3 A
0.2
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CeoOmp>ba4aO0eO

As <
Ba
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Cr
Cu
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Se
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0.0

=1 E (s (yr)

B 4-3-6 LF1*Fnzd-kE 2 BER
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B TORE 2R (Mg /L)
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o
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o
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SERRAEYHENE LR NN LT EHYRRRAL [ 5 BT
FEF e FRAGEELRRRGAPM 2 R (F5 50 gy bt ER S
BT rcatE g Rk 22 2T G KA KR - R A R AP MRS
AR TG fORR A FR RS T RCRRIRE 2 AR kL g o 2

ELANSY ST TSNS EUTIER ¥ FE St T s L

N

WA I RN TR T E A RERTHEE Ptz S RE TR

(\x,

R A 431 J P A G ik A Bk Zn kR (4% 5 0.865 mg/L
2 0.755mg/h) B>t T EEAMEEARMIERE AR (05mg/L) b Hap ok
B2 € ApER Y Mt T E 2 FRIEE o

R

Ko 5 Hjortenkrans¢éﬁ—‘k o BmAERER €3 S HisY 2 In AT

Kl
3

T N RREFLARBE BT £ BIER F KO SRR o

B & (Hjortenkranset al., 2007): ¥ Zn & pl# B8 ke 2 kB E & iS00k
Ao v A RED K RS ZNERT v d iﬁﬂli”%wa‘oﬁﬁf_ﬁ@%
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7\431

KK R IE

riE S PRk B R

AT 5 R P

As Ba Cd Cr Cu Pb Se Zn
0.05
PR oKAEA AR KRR - R A R R MR AR (A RREE) 005 - 001 5 003 01 005 05
BogoRMAE TORMIT LA Kok § A op Rk gt fokiRE (kg ) 0.05 - 0.01 0.05 - 0.05 0.05 -
Boo KM TORHITLAAE R RS LR R FERE 2RO R
0.05 2 0.005 0.05 1 0.05 0.01 5
G 2Bk AGRE LT ORRE  (FrcRking)
B ORFRE (Rt €) 0.05 - 0.01 01 0.2 0.1 002 20
% & iginok 0.009 0.051 0.007 0.010 0.001 0.012 0.001 0.865
PRI S 2TIEER % 1ok 0.013 0.086 0.008 0.012 0.010 0.012 0.002 0.755
BT 0.032 0.075 0.009 0.015 0.001 0.011 0.003 0.201

i Himgll - & gl o
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436 % BERL B NP2 BERE
5 20064# 70 RGEA T B KRE - AEP o 2FEAE TR & 432
AR HEBATEI LA BEREE o HANE R 0 P L F G R KE
R A AT R A RERITHEE R AR & T s k)
BP M ot e B R%RiER DBEEZA KN ZE T {HEEEL T
AL R AR L ERAARE S HE LR NRERT
Ak M R AIA B R A G L B Ak AR D DR

Eonn B £V o5 (Rational method & & 2z 0 Q=

34
»?
=1
%

1/360xCxIxA>s H ¢ C ZiZin il | 3 a R A SE Lk ff - SFERHEH

WEEEATE 2 T TR I ARE RGP REBELCYLE P AR B 4

BOLEOREF o BRI G 075 AA o R A RS- 2R RFBE
AL P BT GREARG TR R R RREF LSk Er T

Hi# ki 0.053 0.001 cm/sed ; Fxit » Rzl i a8k (C) &

O
fon
S
[

1

i

R EPEFEZ H A 4o T A ER 4 0055 Al T 2o

6% - ERFHFIZNGES 075 218 % - &

—

18 % - & ﬁ'?:}ﬁéxéﬁ‘_ﬁf I”"*Q';;;Va.

]
Nk
(

0.80 1« LL—L«}FE.o%'\l‘ﬁI:!L ff{(l)fégf&;},fi&%;»i"_"‘“T“b—7 o g2 R
+5 2009+# 47 15p 1 2009# 107 20p (fe= 1 3.95# % 45& )2
RRTIORARR L AL AR R AR A L 1.3 mm/he D AR 6

FE 5% ~& 15027 > HPokafh (A) §5 750T 2 = 4p g *r 0.075

=1

a0 (ha)e Bk A kg bt oo i R oh A&y » B IR o R
EinE AN B E Rk 2B E 25 Q' =1/36( (1-C) xIxA» H¥¢ Q%
FoRNGFINE B REY AL G IR E AR o kgt Ak B E

D5V E PR # PEAR2 TR il 0 4o b 4245 2009# 4 7 15 p 3 2009# 10 ”

20 p PR TiF 2 ERIEAT 5 G 82 P A rik it b L 43.896 ¢ F it
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AP P T A PR G L E P 437106 FES A K M B D SRR R
BP2BE EafarRAEL T HEZN LT BF 2 EL2RLE -

R A HisiER ¥ =& 1300~1400 kg/m>D £ 5 £ 1502 =

i

5=

Bl F B R K AE 9 5 1125 0D B ¢ ARG E I HEAAE S 225

ZBG o HAK > BR IS A 0 7 2006 %A1 I R 2 8006 % XX

Rk %7 30375 kg AGAE fI* HAL A Ak KR 2524 0 § 80% K&
BRI B E 209 % MRapek o Fl G EOR R MA S 5 187.5m H ¢ KA
L)% MR S 150 > & Ak 9 7 202500 kg & AE 1% L &t D

BB R 75 232875 kg KA L I MR -

»

FRERERY L RBL I MY FRFZEEHBNEE RAL T

PR AL R e

N

LAl Gl el o - B E I T
e T
4.3.6.1 % a3 0t b

MR REYEFESS S TR ALY RS 2R 5F R BRRNE
FEZBRAERRAY FRP2ZE TRFEIEAENFRE AR
BERERAGL Y MY BFR AR BHRE - A6 £ 4322
4-3-8 477 o

SRR EZRERTOF 2T RAE I ALY 25 0.038kge F o o
22 s DEFY 232875 kg AGEL 1% HAL ™ 5 4 8849.25 kg § H#ak -
AOTILERARE R L AGE I M NG AR E & 3542 kg weiEk
FERATE 2 KRB I B P 5 AR 1 619 5 0400 Hip NE ] 10
BT AR I w0 2 9 AT ARA 4T R E A R otk o KA o 0

EAI* 485 5B k&R DOC2 i3 4 » 4 4 Mg A F TR o
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2432 AR REA kB AR BFAMRNERE A
St p fisE A ;{;i‘ ) J:;?e AR iR ~ DOC % i#| | DOC } #
ey | S e | e | FRO|RNE

(yr) g (mm) (M) (mg/L) (kg)

2006/7/2 1.16 | 4274.1 |6.78x10°°| 474262 | 48.0 22.76
2006/7/21 | 1.21 | 105.7 |6.78x10°| 21303 39.0 23.60
2006/8/25 | 1.31 | 129.8 | 6.78x18°| 39242 82.0 26.81
2006/10/3 | 1.41 | 433.6 | 6.78x18°| 43726 16.0 27.51
2006/11/16| 1.53 | 78.2 | 6.78x10°| 49332 16.0 28.30
2006/12/9 | 1.60 | 280.8 | 6.78x18°| 25787 6.7 28.47
2007/1/7 1.68 | 501.2 | 6.78x18°| 32514 3.2 28.58
2007/1/19 | 1.71 | 199.4 | 6.78x18°| 13454 4.3 28.64
2007/8/10 | 2.27 | 1555 |6.78x10°°| 182081 | 19.0 32.10
2007/11/29| 2.57 | 1263.4| 5.41x16°| 99561 15.0 33.59
2007/12/27| 2.65 | 97.8 |5.41x10™| 25115 3.6 33.68
2008/1/22 | 2.72 91 |5.41x1d°| 23321 2.2 33.73
2008/3/17 | 2.87 | 589.4 | 5.41x18°| 49332 1.9 33.83
2008/5/23 | 3.05 | 421.8 | 5.41x18°| 45072 7.2 34.15
2008/7/8 3.18 | 380.2 | 4.06x18°| 30945 3.2 34.25
2008/7/31 | 3.24 | 166.2 |4.06x10°°| 15472 6.4 34.35
2008/8/19 | 3.29 8.8 | 4.06x10°| 12782 - 34.35
2008/8/25 | 3.31 | 0.8 |4.06x10°| 4036 - 34.35
2008/9/17 | 3.37 | 604.3 |4.06x10°°| 15472 6.8 34.45
2008/10/7 | 3.43 | 301.2 | 4.06x18°| 13454 5.1 34.52
2008/11/4 | 3.50 | 185.6 | 4.06x18°| 18836 3.0 34.58
2008/12/11| 3.61 | 223 | 4.06x10°| 24890 3.1 34.66
2009/1/8 3.68 | 227.2 | 4.06x18°| 18836 2.3 34.70
2009/2/12 | 3.78| 325 | 4.06x10°| 23545 2.3 34.75
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gy R f';; rok (5, |[DOCE#|DOC 24
Xk BLp B % BL2_ o2 KB O~ ,
(211D 18 24t "= £ (L) kB A A
- SR Tk 2
L K
(yr) £ (mm) (m¥s) (mg/L) (kg)
2009/3/18 | 3.87 | 303.2 | 4.06x18°| 22872 3.9 34.84
2009/4/15 | 3.95| 102 | 4.06x10°| 18836 4.6 34.93
2009/5/7 4.01| 83.2 | 2.71x16°| 9866 6.7 34.99
2009/6/11 | 4.10| 168.2 | 2.71x18°| 15697 4.3 35.06
2009/7/14 | 4.19| 57.8 | 2.71x18°| 14800 4.72 35.13
2009/8/19 | 4.29| 148.8 | 2.71x18°| 16145 7.03 35.25
2009/9/23 | 4.39| 50.6 | 2.71x10°| 15697 5.58 35.33
2009/10/20| 4.46| 486.8 | 2.71x18°| 12109 7.01 35.42
il 4 omie Rl
40
30
“S‘ 20 -
8 10 1
0_
1 2 3 4 5
23 ES (yr)
B 4-3-8 FTRIZ I kY F BF RN AFLERE




BiHa g » BB TREZZIKY £ERHRE R IRFSTRGER
BAE I MY £ 4B NEE 4ok 433977 X R HRE Y 2RI E
R RAETITHEZEERE S R (2R 418 £ 4-1-2) iE- H3F
BN T REEY RAEL Y MY £ AR NRE 2 bdok 434557
PR R L

d 44347 BAkLEERBNRAMRARHT g I0AST AR b
9% 2.87Cd=c2 > 9 1.5D6- 7 d M 4397 5% Znz Ba‘h » 4

NEERTEPE I A2 ABF o #-Baz Znihor S HRPIEP (5> ¥ # R Ba

N,

A R AARRRZNE o ol v Mot D 2 ABFZN g o~ I B
HERMAEFNHERPED > P AR N AMAE R R R e B R T TP B

Bk v P REAR S ARS BT PR

B®Y Zne g4 wiTE B kY Zn
BANERALE B KA RTRE A MEE MRS AR 2 R
moZn g a2 g Wik RREE JI Y 2 0.086 B kY Zn
Z2ERF G MK R o hekw Tk 2 d BV T T SN o ZN R R H A2
TR 0 EE e e -
E3AS E A B A bl RO R I 2 WAL et i FLAS f
TR Y BERACE I MR kB T Y e B F S A
Fl= B4 e BR A - B R R B R TR T 4

BFRE {9722 % USA2001/0048852 A% & 4(Tichanen, 2001) 14 4 » § i*

S

B R H13EA s pH 3433 vt As 2427 As R 2 R 0 @ As UGG 2

.

FlRET R BN AS Z BB R As A N T s o g I arE 2 R
S pl¢ 0 hE 27§53 10100 mge s d 0 A G ASE H TCLP 3 0 ik o

Az AsER 3 290 mg/ls 2Ra o 54w » B9g (Wt) E4RRL4r TS § ViR
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d

Ao F MAETE L pH ERIA) 0 RRRAE (T 5 SR A A RIT (S 0 T K

~hg*E M1 1.1 mg/L-
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2433 Afagea ki 22 L4 RRARA N ERE A
SIREES EERRAANE
s &R O~ %
BFiRELp B P BE2 S S7 R
/ & 15 e As Ba Cd Cr Cu Pb Se Zn
(&/"/p) B AR \ £ (L)
(yr) (m/s) (9) (9) (9) (9) (9) (9) (9) (9)
£ (mm)

2006/7/2 1.16 | 4274.1 | 6.78x10°| 474262 | 23.71 | 0.00 | 1850 | 2.85 0.00 | 15.65 | 0.00 0.00

2006/7/21 | 1.21 | 105.7 |6.78x10"°| 21303 | 23.82 | 0.00 | 18.50 | 2.85 0.00 | 15.65 | 0.00 0.00

2006/8/25 | 1.31 129.8 | 6.78x18°| 39242 | 23.98 | 0.00 | 18.50 | 2.85 0.00 | 15.65 | 0.00 0.00

2006/10/3 | 1.41 433.6 | 6.78x18°| 43726 | 24.33 | 0.00 | 1850 | 2.85 0.00 | 15.65 | 0.00 0.00

2006/11/16| 1.53 78.2 | 6.78x10°| 49332 | 27.58 | 0.00 | 20.91 | 7.43 0.00 | 19.65 | 0.00 0.00

2006/12/9 | 1.60 280.8 | 6.78x18°| 25787 | 29.08 | 0.00 | 22.18 | 9.88 0.00 | 21.30 | 0.00 0.00

2007/1/7 1.68 | 501.2 | 6.78x18°| 32514 | 30.96 | 0.00 | 23.77 | 12.87 | 0.00 | 22.34 | 0.00 0.00

2007/1/19 | 1.71 199.4 | 6.78x18°| 13454 | 31.78 | 0.00 | 24.43 | 14.06 | 0.00 | 22.75 | 0.00 0.00

2007/8/10 | 2.27 1555 |6.78x10°°| 182081 | 31.78 | 11.47 | 24.43 | 14.06 | 13.47 | 22.75 | 0.00 0.00

2007/11/29| 2.57 | 1263.4| 5.41x18| 99561 | 32.08 | 43.53 | 24.63 | 14.36 | 28.51 | 23.55 | 0.80 0.00

2007/12/27| 2.65 97.8 |5.41x10™| 25115 32.13| 54.23 | 24.63 | 1436 | 28.78 | 23.95 | 0.80 0.00

2008/1/22 | 2.72 91 5.41x10°| 23321 | 32.20 | 55.07 | 24.63 | 14.36 | 29.39 | 23.95 | 0.80 0.00

2008/3/17 | 2.87 589.4 | 5.41x18°| 49332 | 32.30 | 55.07 | 24.63 | 14.80 | 30.87 | 25.04 | 0.80 0.00

2008/5/23 | 3.05 421.8 | 5.41x18°| 45072 | 32.30 | 58.85 | 25.03 | 14.80 | 30.87 | 25.53 | 1.20 | 143.60

2008/7/8 3.18 | 380.2 | 4.06x18°| 30945 | 32.30 | 61.33 | 25.28 | 14.80 | 30.87 | 25.78 | 1.42 | 170.80

2008/7/31 | 3.24 | 166.2 |4.06x10°°| 15472 | 32.30 | 62.94 | 25.42 | 14.80 | 30.87 | 26.06 | 1.70 | 184.03

2008/8/19 | 3.29 8.8 4.06x10°| 12782 | 32.30 | 62.94 | 25.42 | 14.80 | 30.87 | 26.06 | 1.70 | 184.03

*

2008/8/25 | 3.31 0.8 4.06x10™| 4036 32.30| 62.94 | 2542 | 14.80 | 30.87 | 26.06 | 1.70 | 184.03
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Tl
f

D

# 15 4 “ £ 2B fis A E
FER 1 & ko~ %
BIRERP B TREk2 FooR % N
1 i As | Ba | Cd | Cr | Cu | Pb | Se | Zzn
(&/7 18 ) AR £ (L)
SO (m’s) (@ | (@ | (@ | (@ | (@ | (® | (@ | (@
2 (mm)

2008/9/17 | 3.37 | 604.3 |4.06x107°| 15472 | 32.44 | 63.76 | 25.42 | 14.80 | 31.09 | 26.06 | 1.70 | 195.06
2008/10/7 | 3.43 | 301.2 | 4.06x18°| 13454 | 32.66 | 65.17 | 25.42 | 14.80 | 31.09 | 26.06 | 1.70 | 205.51
2008/11/4 | 3.50 | 185.6 | 4.06x18°| 18836 | 32.92 | 65.51 | 25.42 | 14.80 | 31.09 | 26.06 | 1.70 | 215.12
2008/12/11| 3.61 | 223 | 4.06x18°| 24890 | 32.92 | 67.03 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 240.43
2009/1/8 | 3.68 | 227.2 | 4.06x16°| 18836 | 32.92 | 68.65 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 246.97
2009/2/12 | 3.78 | 325 | 4.06x10°| 23545 | 32.92 | 70.56 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 254.60
2009/3/18 | 3.87 | 303.2 | 4.06x18°| 22872 | 32.92 | 71.93 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 289.48
2009/4/15 | 3.95 | 102 | 4.06x10°| 18836 | 32.92 | 73.59 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 311.05
2009/5/7 | 4.01| 83.2 | 2.71x18°| 9866 | 32.92| 74.33 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 314.89
2009/6/11 | 4.10 | 168.2 | 2.71x18°| 15697 | 32.92 | 74.83 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 322.57
2009/7/14 | 4.9 | 57.8 | 2.71x16°| 14800 | 32.92 | 75.78 | 25.42 | 14.80 | 31.14 | 27.01 | 1.70 | 332.20
2009/8/19 | 4.29 | 148.8 | 2.71x18°| 16145 | 33.49 | 76.27 | 25.42 | 14.80 | 31.14 | 27.13 | 1.70 | 335.34
2009/9/23 | 4.39| 50.6 | 2.71x10°| 15697 | 33.49 | 78.04| 25.42 14.80 31.4227.13 | 1.70 | 344.63
2009/10/20| 4.46| 486.8 | 2.71x18°| 12109 | 33.49 | 78.82| 2542 14.80 31.4927.13 | 1.70 | 352.5(

)

LR T OPEE o R AR AR E R BT E N
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2 AB-ABFT RGN KD EE LRI AFHFAE 6
D s: B AEE 117 L4 £ =232875 kg L& bR P
As Ba Cd Cr Cu Pb Se Zn
; | #* e B4 JE
BEFAITHES R L2h 502 38253 7.7 10660 2628.96 42610  21.83  1948.64
(ki) (mg/kg>
2mEE (Q) 1160.03 89082.45 1669.71 24825.25 612219.84 99228.81 5082.89 453790.32
GmEEAIKE LB NI AAE (g) 3349 7882 2542 1480 3149 2713 170 B2
: FAKEE BB NI RREE R
RRERFIRLEBEAIMRLRI AL o 0.09 1.52 0.06 0.01 0.03 0.03 0.08
B R £ & B ol (%)
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5.1 Rad 417 HAA AR Bl

RohE 17 B AR DN R 5ok 5 95 17% 4 R

s

9% 3.8%; TCLPRIERE % Zn* = Rk AY ¥ 3 BB p kR » THER
H5254mglbiep R ALHZN A NER T TR TR NERE XS Cu
Tk R KL 3.2mg/ly H e it 2 R 15 mg/l HA4EE £ B ipIE B
PEAEA MR N ERFERUIEE D RALJIP HELERZE AT R
HAEwr3 2 Cu(2629 mg/kg % Zn (1949 mg/kg £ E s £ 2% » ¥ i
ER TCLP#ipl &% ¥ CuZ ZnF RE 23 kA o 9 F BplEsY > 2
H - k&2 wiplg k4] TCLP 2 2 AR > v LRI AR L 1% ¢ 2
EEBMETE G - T L Ao

BAEELfI* ML & Bz Ertiins 2472 Cuz Zn 265 0 4
= 2 BarPbCrz Seed ¢ rgHr#f iz Cuz £5 % % £ 5 2 3136.2 mg/kg
HEg I 22 Cuz 2916738 m=f L5z § 5 2628.96 mg/kg Zn »*
ZRRGRY 2 BRG T 3R R G 1900.9~1977.6 mglkg = Rt g £
% 1948.7 mgkg H4E £ Fie s £ MEA KA L Pb(426.1 mg/kg - Ba
(382.5 mg/kg ~ Cr (106.6 mg/kg > ~ Se (21.8 mg/kg ~ Cd (7.2 mg/kg) * As
(5.0 mg/kg) °

R TCLP 3 h#&e* 2 L8407 2Bl S8R > RIAL {1 20
Cuz Znz 4 %X 5 2628.96 mg/kgt 1948.65mg/kg = 4 7 £4p§ ° & a *°
TCLP % M #3587 Cuz kR H 5 3.2mg/ll %5 Znig &1k & (25.4 mg/b

2 12,806 0 T ALRIAR I ATEAR S $150 CU R § it Bk o

G B R PFR BRI R Z AT AR E N L= R RREFRIRZ A R
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WAL 2 £ &R NER - B MR R RSBl 0 AR SR AT
WERLE NPESESE R E S 20 EE RBEE I VR
2 DOC R 5% % > 432 » >N EW 5 20 > 49 b B fF 2 flikie 7 fid epie
BT 0 ¥ AP EN 2 oRED N F N L6H 5 ¥ pk kg2 b i
MR F e BF o AR R TR B AR PR BRGR NI fR M A28 e
PRk L BARA o ELEFB NS AR N2 ELEL Zn-Cu 2 Ba>
m Pbz Crj sicBip o §RE 5 200 > F Ap¥ =
Cuzizad ;s 21026 28302 €45 Bazx Cusa Zn2i3

R R Mot B 5 20 pFE A o
5.2 L 4% Hu Bk H Tl

f 20054 7 7 iFpeiE = 1 20004# 107 > W2 TRlpEARe 4E 5 0 46

Eiik A B TR PHE  BTAR CF PEBIHL] BRIS L LTEEL R
B R 0k L el e ot o BRI IR B B 2 deiE > T
Bk BiE G E AR 2 A FR LB TR E £ G ok Bcdh 0 T R
Bral R M FRET AL b R EKMEERRMB ST F L F LR

Dok ZniR R RIE R G B 2 ARt > R RPN ERBE Y R
FETRA - RA " ZNERHMB 2 RFIT A L LD AR E  IHaY ZnA TR

BT N 2 R e IR R RIEE P 4o

# % 1250k pH B4 & 6.06~8.692 ¢ Mg FIp -DOC K & & RIFSA “,’TT N
ER I {6 4.39# (2009/9/23 #xghz #iE § £ 6.96 mg/L*t » H 3 HEciE 430
0.6~4.2 mg/Lz B > % % kAR 4+ 0.54~45 mg/Lz & » @ & & 3"
MRS ERR R o BT AR LB E > A AR A Zn

DR H A o JBIT R FIE KRG B IRERAE R G R -

BALKT RN A o pH B E R R S E 866 T I R L FZ £ R



faft (PHERMHE 6) B3 5w & pHEZBw L 3¢ Bikak o d 1 21
%o ¥ Fp|3% R ¢ i 4E 7 (Dabo et al., 2009)*r 2 148 (=1 t& 1.3# ) DOC
ER A 48~82mg/L2 > P B g 4+t 1 16 1.31E (2006/8/25 0 %
114 1.41~1.53% % 55 K 1 16 mg/L f 14k B § B8 & 1.9~7.0 mg/Lz
% 2007/8/10- 2007/11/295 @ 4 R 8k 13 Rl W B k& » 2X 7 BRI B2 Bk & 2
By 9 45mg/lLt TiktRET o & BRld % - &2 550~2199 mg/L'F 3 34
~220 mg/L: 14 2006% 8/25% F| % & 71 »rig 7 -k 2 1 f29id X2 h B BeiE o
@ 2006/7/6~ 2007/8/10 4R 7 it Fl 5 & PFRF AFRHR > § RALEF 0 § B

PR S PR E AR R N EF RIS > HE R E S 7320us/cms

43115 139& 2 DOCZ2 & BEFEAF I FRRApR » R FT i &
HYRBEF RS EFLPFRR R ET AL Bz B PETET 1083~

1669us/cmz & > * “gPF R p 48R T - £ £ BN ’Kf Zn s 2 d £ KR
ARIEF ppbEia o BEHEZ D cZn T R FERI 2T iR T

Jp hd Bd b2 B dm A R ER

~

Wik Zn kR4 > B ZIn"E 4w
SRS GG KRBT B AR AR N T A B R RGE I MY &
B g2 bl MAS SRR 0 G 28623 N E > 2R 2T ERESIS

# % USA 2001/0048852 A% 11¥ (Tichanen, 2001) 12 4e » ¥ i i #2438

A~ pH 3 F 1558 ~ 3ot As B 2 As £ U 2 3ER] 0 W4 As 2 H M o

¥ Tk pH :_5_%@ ¥l 5 6.26~8.402_ ¥ ’DOCi}é)ii‘,f % 1 {¢ 3.05# (2008/5/23
HiEFE7.7mg/Let > HardeFl 2 0.68~5.9mg/l> * iT- &£ kAR %1 4 0.68

~2mg/lLz B 2gkiE s Er2mg/llzt o ERBELRE > A F BRERFRG
4.66~57 mg/L: a§E% 1 t5 3.95& (2009/4/15 4% 8.2 ik & % & 100.5 mg/L:

T £ B RIEIRG G ppb E s A o

CRE BTk BT RIS 0 Y ABSTE R ABR R 2
ATk 2 BAk? £ AR ZN R NS ALEATE 2 KRR o s
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FokMT L B L AR A DT ZRAE Y SR BENF SR &
5.31 fFp F &3 2k

PO RAE 1Y HALL R )T R i 0T - AR — A T A
RGEE I s é?%%%*%?ﬁ&fJﬂL’%F?hW4%5 ES
(TCLP) Z §EAC™ -k ~ 3 T K E2 JRGIFREE > 305 P 3ns WaH R 2
5B Erd w WA TR - a0 KA T2 Al
FHEERUPR R ARG AR AT Y FRE I Rk 8
44 42 triphenylphosphine oxidg ! (& & %, 2009) ¥ AP "4 EFT 77 F
- Y A2 SEFIEE Y 8 4 7 (Dugenest et al.,, 19991245 A&7 3 ¢ 1A RGAEE Y

B pHRK R B ARSI  RAL 117 R Y SERMAEA T 3 R

L0

B2 03 AT R0 R T B BRI RAE fIY MR 25 et
The PG AL A LG WAOTRAE I o B RBERT RE &~ AR
A

SR E RS p 2005& 5% Fid4e 1 2009 100 o H T RIS Fow
E SOOI R LHEKENET ST SRTRE  AFERET R
2R B> VIEMBEBRIEST oo F FRAF TR - 0 FLERPRBRPELELITR o
WEORIFEARS 5o 1R R AR RURE I B2 DRI EER RAE I
FratE RS £ FuFdkd 2 pHiE 2 & AF (4o:Ca~Naz Cl)»
Al 2 2 & 2/ (40 Cu~Pb~Zn) S#ciE > ¥ < 4817+ # {8 2 & pl#ic i@ (Dabo
etal., 2009) d *> AFT 5 2. L JI* Fp 3T RHF FEeFF R kE 2 L=
w10 s 1 PG 2007/1/19~2007/8/100 # % § rxda¥Tii a2 E TR 0
FOASw1 = § 52 SRk (2007/8/10- 2007/11/29- 2007/12/27) %
AR AGTHFFTER BB I R LA T RPIHRETE R{ET2 L
PR RIZH ALY R 1 3E B ERAELRE & Ored FF 271 5% 7 4p#(Ore

et al., 2007)
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RHFETPR 220 BN ARGTAAMNZFHFRE B EE AR KAL)

'*’fﬁ%ffiiﬁ”é-ﬁ;’i“a'%‘t—%—f’lifiﬁ Aok g 2 ’."lf%ﬁ’](%fri?}\{’f Y

BRI MR R R TR0 A PR S F HIRE A B4 R(Ore et al,,
2007)-
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Git=s
Mk - RAR I MR ARG kS 2 R R
ok
L= %5»};;' ;%j—ﬂ; 4
A 14.4% 9.5% 16.9%
B 18.2% 15.8% 14.9%
C 19.4% 19.8% 18.1%
D 17.3% 18.0% 18.7%
E 17.7% 18.6% 17.2%
F 17.0% 17.1% 18.9%
G 18.1% 18.2% 19.5%
H 16.5% 16.6% 18.1%
| 17.9% 16.9% 17.5%
Ave. 17.4% 16.7% 17.7%
Std. 1.4% 2.9% 1.4%
SR 28
L%
L .
A 2.3% 4.7% 3.8%
B 3.4% 3.5% 3.0%
C 3.8% 3.3% 4.0%
D 4.1% 3.0% 3.1%
E 3.8% 3.3% 3.3%
F 3.4% 3.7% 9.1%
G 3.1% 4.0% 4.4%
H 3.7% 4.0% 3.8%
| 3.5% 4.0% 3.7%
Ave. 3.5% 3.7% 4.3%
Std. 0.5% 0.5% 1.9%
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Wik - RiRE 1Y HA TOLP 5%

B AR

w7 P (mg/L)

ERN As Ba Cd Cr Cu Pb Se Zn

B 0.005 0.528 0.009 N.D. 3.290 0.021 N.D. 60.228

C N.D. 0.515 0.000 N.D. 2.156 0.006 N.D. 17.388

D N.D. 0.549 0.021 N.D. 2.809 0.010 N.D. 33.928

E N.D. 0.524 0.023 N.D. 3.446 0.011 N.D. 38.518

F 0.005 0.503 0.005 N.D. 3.538 0.015 N.D. 15.866

G 0.010 0.483 0.000 N.D. 3.347 0.006 N.D. 20.380

H 0.006 0.463 0.003 N.D. 3.137 0.000 N.D. 24.583

I 0.006 0.518 0.020 N.D. 3.024 0.000 N.D. 29.105
Ave 0.004 0.510 0.010 N.D. 3.093 0.008 N.D. 29.999
Std 0.004 0.027 0.010 N.D. 0.446 0.007 N.D. 14.556

310 NLD.& 0 18 Rl R

~2AE R

iR P (mg/L)

PL=x As Ba Cd Cr Cu Pb Se Zn

B 0.014 0.721 0.034 N.D. 4,745 0.121 N.D. 40.385

C 0.000 0.632 0.019 N.D. 2.585 N.D. 0.025 22.013

D N.D. 0.629 0.020 N.D. 2.329 N.D. 0.017 15.220

E N.D. 0.598 0.013 N.D. 3.560 N.D. 0.023 25.705

F 0.007 0.512 0.052 N.D. 3.662 N.D. N.D. 26.585

G 0.009 0.492 0.000 N.D. 2.500 N.D. N.D. 14.248

H 0.007 0.560 0.000 N.D. 3.298 0.099 N.D. 19.266

I 0.006 0.531 0.086 N.D. 3.578 0.054 N.D. 23.646
Ave 0.00t 0.584 0.028 — 3.282 0.034 0.008 23.383
Std 0.00t 0.076 0.029 — 0.798 0.051 0.011 8.226

30 NL.D.Z& 0 1 R
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B AL T A

twlsE P (mg/L)
= As Ba Cd Cr Cu Pb Se Zn
B 0.007 0.686 0.011 N.D. 2.991 0.009 N.D. 22.105
C N.D. 0.509 N.D. N.D. 2.527 0.012 N.D. 13.002
D N.D. 0.656 N.D. N.D. 2.899 0.005 N.D. 21.798
E N.D. 0.577 N.D. N.D. 2.190  0.000 N.D. 15.838
F 0.007 0.512 0.052 N.D. 3.662 0.000 N.D. 26.585
G 0.008 0.603 0.009 N.D. 4.011 0.005 N.D. 22.085
H 0.007 0.551 0.009 N.D. 3.113 0.081 N.D. 23.517
I 0.004 0.588 0.013 N.D. 3.979 0.013 N.D. 37.177
Ave 0.004 0.585 0.012 — 3.171 0.016 — 22.763
Std 0.004 0.063 0.017 — 0.664 0.027 — 7.251

L0 NLD.# o 1 R E r
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War & =

ATIEAE T Ry

RiaE I ML &R £ (R4 %, 2009)

WiplsE B (mglL)

F=x As Ba Cd Cr Cu Pb Se Zn
2008/3/3 9.70 318.78 6.99 127.56 3717.94 407.41 26.29 2279.82
2008/2/23 4.82 398.79 6.62 75.87 3458.67 468.07 2947 2333.79
2009/2/5 6.66 391.95 6.57 110.69 1797.04 653.53 25.79 1927.26
2009/2/5 7.26 358.78 6.81 101.71 3588.30 437.79 27.88 2306.81

A 2.72 900.08 0.18 116.60 2230.27 N.D. 17.01 1743.45

B 3.24 410.44 0.00 81.50 2451.11 328.30 18.83 1213.72
Ave 5.73 463.14 4.53 102.32 2873.89 382.52 24.21 1967.47
Std 2.65 216.63 3.44 20.22 81454 216.19 5.08 439.74

~2AE R

WiplsE B (mglL)

F=x As Ba Cd Cr Cu Pb Se Zn
2008/3/3 455 341.64 7.60 102.12 1737.76 511.06 24.33 3646.91
2008/2/23 5.04 353.91 7.52 109.90 2542.71 1018.20 23.04 2127.06
2009/2/5 479 347.78 7.56 106.01 2140.23 764.63 23.68 2886.99

A 277 164.73 1.57 84.42 1985.94 N.D. 19.78 N.D.

B 2.25 412.38 0.00 76.81 977.19 207.99 7.41 1226.96
Ave 3.88 324.09 4.85 95.85 1876.77 500.38 19.65 1977.58
Std 1.25 9442 3.40 33.47 677.29 385.03 8.68 1419.94

AR AE T Ry

WiplsE B (mglL)

F=x As Ba Cd Cr Cu Pb Se zZn
2008/3/3 547 393.34 7.41 105.16 1635.38 896.65 2473 2185.88
2008/2/23 7.85 390.56 572 116.22 1958.71 410.41 26.85 1668.64

A 3.66 167.51 34.14 122.82 7847.91 N.D. 23.44 2472.79

B 4.84 490.05 1.25 142.35 1102.92 27459 11.46 1276.23
Ave 6.04 281.24 12.96 149.69 10527.89 545.83 27.70 2435.22
Std 1.89 161.98 11.72 45.85 18498.92 380.85 10.84 965.45

3 0 N.D.& i3t 1 R
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MiaR A w fRie R ETE I 4k 2 DOCIE R

K %
LIS=5 L/IS=10 L/IS=20
gin RETHT pocnae Digf 42 BEETT boch g Digf 42 BEETT hock ag Di(if 42
kg ML (mg/L) (mg DOC/ e (mg/L) (mg DOC/ e (mg/L) (mg DOC/
(©) o ASh) (@) o Ash) @ g Ash)
20.094 114.52 0.57 10.022 64.67 0.65 5.022 34,51 0.69
s 20.099 121.05 0.60 10.0474 72.42 0.72 5.107 35.02 0.69
20.034 110.78 0.55 10.094 65.78 0.65 5.033 41.86 0.83
20.044 143.35 0.72 10.01 78.32 0.78 5.053 50.4 1.00
~2 2004 142.56 0.71 10.012 79.14 0.79 5.059 47.76 0.94
20.002 152.35 0.76 10.082 77.55 0.77 5.146 43.67 0.85
20.003 141.54 0.71 10.008 72.75 0.73 5.019 42.38 0.84
B 19971 138.41 0.69 10.088 77.45 0.77 5.025 40.95 0.81
20.138 138.69 0.69 10.066 80.82 0.80 5.038 41.95 0.83
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& *

L/S=5 L/S=10 L/S=20
§ R § R W R
g BEFHT pocaae poc ,;&:«:ﬂ& BAFHT pocsue poC ,?:‘:ﬂ{ BERET pocy e DOC,fﬂ'.ﬁi
km  MPEL (Mg/L) (mg DOC/ HEL (mg/L) (mg DOC/ HEL (mg/L) (mg DOC/
(9) g Ash) (¢)) g Ash) (¢)) g Ash)
19.987 153.45 0.7677 9.975 93.04 0.9327 5.050 62.58 1.237
19.99 147.55 0.7381 10.06 98.4 0.9781 5.021 62.56 1.246
19.996 14335 0.7169 9.993 94.04 0.9411 4.921 58.76 1.1941
20.006 152.35 0.7615 10.018 97.44 0.9726 5.043 58.76 1.1652
wn 2001 146.85 0.7339 10.08 95.88 0.9512 5.027 61.82 1.2298
19.987 1425 0.713 10.082 101.12 1.003 5.065 54.66 1.0792
20.019 146.75 0.7331 10.006 107.28 1.0722 5.014 59.32 1.1831
20.029 152.05 0.7591 9.984 98.96 0.9912 5.022 57.48 1.1446
20.075 134.55 0.6702 10.031 96.32 0.9602 5.044 58.74 1.1646
20.058 152.8 0.7618 10.068 100.72 1.0004 4.995 59.74 1.196
19.985 199 0.9957 10.046 116 1.1547 4.954 80.76 1.6302
N3 20,043 188.25 0.9392 10.075 123.88 1.2296 5.043 79.94 1.5852
19.953 203.3 1.0189 10.065 120.48 1.197 5.042 73.18 1.4514
19.998 191.35 0.9568 10.043 138.76 1.3817 5.036 70.86 1.4071
W 20.027 194.55 0.9714 10.003 154.2 1.5415 5.054 71.1 1.4068
20.008 203.45 1.0168 10.044 135.12 1.3453 4.933 66.68 1.3517
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WA T H PR B 2 phieiEsk pHE

i I
RAH KR P
L/S=5 L/S=10 L/S=20
A 11.67 9.46 6.23
B 11.54 10.14 7.01
C 12.08 11.20 7.83
D 11.56 10.01 6.81
b3 E 11.84 10.36 7.56
F 12.03 10.84 7.67
G 12.03 10.59 6.99
H 11.64 10.13 6.58
| 11.55 10.15 6.98
A 11.33 9.95 7.23
B 10.69 8.80 6.42
C 11.97 10.60 7.22
D 12.10 11.01 7.86
] E 11.98 10.48 7.48
F 11.63 10.13 6.88
G 11.67 10.23 7.17
H 11.82 10.29 7.01
| 11.77 10.09 6.92
A 9.01 7.28 6.08
B 10.81 8.76 6.28
C 12.09 11.29 8.11
D 12.00 10.97 7.97
Bk E 11.94 10.70 7.39
F 10.90 9.18 6.42
G 11.60 10.39 7.53
H 11.04 9.95 6.91

11.50 10.01 7.41
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Ve A~ F e BV 2 fhieiRs% DOCIA kR 2 H = f 1% 444 DOC% 11 &

L/S=5 L/S=10 L/S=20
TOC g TOC/g Ash TOC gTOC/gAsh TOC g TOC/gAsh
A 125.19 0.62 39.49 0.39 24.28 0.48
B 147.22 0.74 98.32 0.98 59.44 1.18
C 258.44 1.29 154.21 1.54 90.85 1.81
. D 148.91 0.74 134.91 1.33 93.90 1.86
ﬁfr E 100.00 0.50 77.03 0.76 59.83 1.19
* F 219.31 1.10 106.28 1.06 78.48 1.56
G 176.83 0.88 103.36 1.03 58.10 1.14
H 163.81 0.82 122.27 1.22 65.00 1.29
I 144.81 0.72 91.51 0.91 59.05 1.17
A 134.95 0.67 83.84 0.84 52.69 1.04
B 196.85 0.98 120.12 1.19 77.96 1.56
C 186.15 0.93 135.44 1.35 83.52 1.66
. D 188.78 0.94 107.34 1.07 80.63 1.59
/ E 212.15 1.06 129.28 1.29 84.82 1.69
* F 185.36 0.93 112.49 1.12 74.94 1.49
G 124.30 0.62 83.74 0.84 52.23 1.04
H 172.95 0.86 109.00 1.09 70.30 1.40
I 133.84 0.67 94.51 0.94 59.68 1.18
A 180.57 0.90 101.86 1.01 56.28 1.12
B 196.45 0.98 142.69 1.42 69.55 1.39
C 242.79 1.21 137.43 1.37 91.44 1.82
D 136.19 0.68 98.67 0.98 84.02 1.67
B E 92.75 0.46 89.83 0.89 62.59 1.24
i F 154.72 0.77 94.50 0.94 69.44 1.38
G 203.76 1.02 128.39 1.26 84.05 1.67
H 168.62 0.84 107.63 1.07 66.47 1.32
I 204.43 1.02 131.61 1.30 81.61 1.63
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e - Rl HRERE S RPRSLE S BIER

£ BhwplADp

LIS As Ba Cd Cr Cu Pb Se Zn
0.001 0.958 N.D. 0.041 1.002 0.009 N.D. N.D.
N.D. 0.903 N.D. N.D. 1.698 N.D. N.D. N.D.
N.D. 0.980 N.D. N.D. 1937 0.129 N.D. N.D.
N.D. 0.939 N.D. N.D. 1982 0.010 N.D. N.D.

5 N.D. 1213 N.. N.D. 1586 0.059 N.D. N.D.
N.D. 1.271 N.D. N.D. 1553 0.059 N.D. N.D.
N.D. 1.284 N.D. N.D. 1.050 0.005 N.D. N.D.
N.D. 1.252 N.D. N.D. 1.439 0.000 N.D. N.D.
N.D. 1.168 N.D. N.D. 1.087 0.000 N.D. N.D.
0.015 0.479 N.D. 0.0662 0.777 N.D. N.D. N.D.

2 N.D. 0.464 N.D. N.D. 1522333 N.D. N.D. N.D.
N.D. 0.685 N.D. 0.001 1.385 N.D. N.D. N.D.
N.D. 0.383 N.D. 0.045 1.778 N.D. N.D. N.D.

10 N.D. 0525 N.D. 0.003 1.459 N.D. N.D. N.D.
N.D. 0.608 N.D. N.D. 1.161 N.D. N.D. N.D.

5 N.D. 0.613 N.D. N.D. 0.901 N.D. N.D. N.D.
N.D. 0460 N.D. 0.043 1.279 N.D. N.D. N.D.
N.D. 0434 N.D. 0.011 0.913 N.D. N.D. N.D.
N.D. 0.5234 N.D. 0.0225 0.981333 N.D. N.D. 2.6723

N.D. 0.387 N.D. N.D. 0.968667 N.D. N.D. 0.729
N.D. 0.348 N.D. 0.022 0940 N.D. N.D. 0.123
N.D. 0.446 N.D. N.D. 1.172 N.D. N.D. 0.996

20 N.D. 0.365 N.D. 0.005 1.027 N.D. N.D. 0.029
N.D. 0.360 N.D. 0.002 1.069 N.D. N.D. 0.049
N.D. 0500 N.D. N.D. 0.782 N.D. N.D. 0.857
N.D. 0472 N.D. N.D. 1.019 N.D. N.D. 1.688
N.D. 0.345 N.D. N.D. 0.800 N.D. N.D. 0.608
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EAEA R R

LIS As Ba Cd Cr Cu Pb Se Zn
N.D. 0.903 N.D. N.D. 1.9541 N.D. N.D. N.D.
N.D. 0.562 N.D. N.D. 2.373 N.D. N.D. N.D.
N.D. 1.021 N.D. N.D. 1.221 0.075 N.D. N.D.
N.D. 0.972 N.D. N.D. 1.355 0.050 N.D. N.D.

5 N.D. 1.062 N.D. N.D. 2.105 N.D. N.D. N.D.
N.D. 0.943 N.D. N.D. 1.580 N.D. N.D. 0.049
N.D. 0.702 N.D. N.D. 1.104 N.D. N.D. N.D.
N.D. 1.074 N.D. N.D. 1.305 N.D. N.D. N.D.
N.D. 0.820 N.D. N.D. 1.111 N.D. N.D. N.D.
N.D. 0.4548 N.D. 0.067 1.661 N.D. N.D. N.D.

N N.D. 0.339 N.D. 0.040 1.724 N.D. N.D. N.D.
N.D. 0.459 N.D. N.D. 1.137 N.D. N.D. N.D.
N.D. 0.499 N.D. N.D. 1.080 N.D. N.D. N.D.
10 N.D. 0.463 N.D. N.D. 1.722 N.D. N.D. N.D.
N.D. 0.365 N.D. 0.006 1.339 N.D. N.D. N.D.
2 N.D. 0.390 N.D. 0.031 0.965 N.D. N.D. N.D.
N.D. 0423 N.D. 0.011 1.172 N.D. N.D. N.D.
N.D. 0.306 N.D. 0.037 0.970 N.D. N.D. N.D.
N.D. 0346 N.D. 0.047 1.186 N.D. N.D. 0.524
N.D. 0.489 N.D. N.. 1.111 N.D. N.D. 2.534
N.D. 0.349 N.D. N.D. 0.858 N.D. N.D. 0.422
N.D. 0.292 N.D. 0.001 0.979 N.D. N.D. N.D.

20 N.D. 0.356 N.D. 0.006 1.229 N.D. N.D. 0.126
N.D. 0319 N.D. 0.002 1.091 N.D. N.D. 1.673
N.D. 0.363 N.D. N.D. 0.889 N.D. N.D. 0.886
N.D. 0.260 N.D. 0.001 0.971 N.D. N.D. 0.403
0.006 0.256 N.D. 0.004 0.839 N.D. N.D. 0.659
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T & BipE P

L/S As Ba Cd Cr Cu Pb Se Zn
N.D. 0.290 N.D. 0.177 1.405 N.D. N.D. N.D.

0.011 0.542 N.D. N.D. 2.171 N.D. 0.018 N.D.

N.D. 0.660 N.D. N.D. 2.049 0.107 N.D. N.D.

N.D. 1.074 N.D. N.D. 1.655 0.043 N.D. N.D.

5 N.D. 1.336 N.D. N.D. 1.564 0.023 N.D. N.D.
0.004 0.642 N.D. 0.006 1.256 N.D. N.D. N.D.

N.D. 1.098 N.D. N.D. 1.724  N.D. N.D. N.D.

0.016 0.840 N.D. 0.016 1.444 N.D. N.D. N.D.

N.D. 0.844 N.D. N.D. 1556 N.D. N.D. N.D.
N.D. 0.412 N.D. 0.055 0.953 N.D. N.D. 1.544

m 0.011 0.271 N.D. 0.059 1.705 N.D. 0.027 N.D.
N.D. 0.384 N.D. 0473 1385 N.D. N.D. N.D.

N.D. 0.589 N.D. N.D. 1.313 N.D. N.D. N.D.

10 N.D. 0.645 N.D. 0.002 1.307 N.D. N.D. N.D.
0.016 0.251 N.D. 0.060 1.082 N.D. N.D. N.D.

N.D. 0.441 N.D. 0.021 1.344 N.D. N.D. N.D.

f 0.020 0.295 N.D. 0.081 1.065 N.D. N.D. N.D.
N.D. 0.355 N.D. 0.015 1316 N.D. N.D. N.D.
0.000 0.618 0.040 0.000 1.279 N.D. N.D. 11.019
0.010 0.477 N.D. N.D. 1.102 0.043 0.015 3.627

N.D. 0.217 N.D. 0.007 1.286 N.D. N.D. N.D.

N.D. 0.359 N.D. 0.015 1.122 N.D. N.D. N.D.

20 N.D. 0.365 N.D. 0.010 0980 N.D. N.D. 0.108
0.024 0.311 N.D. 0.000 0.952 0.004 N.D. 2.355

N.D. 0.285 N.D. 0.018 1.052 N.D. N.D. 0.128

0.029 0.236 N.D. 0.007 0.800 0.002 N.D. 0.563

N.D. 0.308 N.D. N.D. 0.965 N.D. N.D. 0.848
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ek A N~ B A1 Fnk & om0 R ERIE S (BEL0%, 2009, j % 3, 2008, £ i g, 2007)

= -]

Fp ﬁE(;)l pH (i’:/(i) ##® (mg/lL) (r:](;/(i)
2006/10/03 141 7.97 10 4.5 15
2006/11/16 1.53 7.11 229 - 2.6
2006/12/9 1.59 7.59 59.7 6.5 2.6
2007/1/7 1.67 7.63 36.4 5.0 1.1
2007/1/19 1.71 6.81 554 8.7 0.9
2007/8/10 2.27 - - 19 3.1
2007/11/29 2.57 - - 45 2.1
2007/12/27 2.65 - - 33 3.3
2008/1/22 2.72 - - 27 2.4
2008/3/17 2.87 - - 39 1.1
2008/5/23 3.05 - - 35 4.2
2008/7/8 3.18 - - 3 2.8
2008/7/31 3.24 - - 16 4.0
2008/8/19 3.29 - - - -
2008/8/25 3.31 7.96 - 6 -
2008/9/17 3.37 7.99 17.6 2.7 1.3
2008/10/7 3.43 7.80 FLalh <0.1 0.9
2008/11/4 3.50 7.12 47.4 6 1.1
2008/12/11 3.61 7.64 31.8 4 1.2
2009/1/8 3.68 6.06 129.85 22 1
2009/2/12 3.78 7.48 621 7 1
2009/3/18 3.87 6.88 15.06 4.7 2.6
2009/4/15 3.95 5.88 20.8 10.7 0.6
2009/5/7 4.01 6.97 12 5.7 2.6
2009/6/11 4.10 5.73 69.25 0.54 2.48
2009/7/15 4.19 6.42 65.70 6.29 2.31
2009/8/19 4.29 8.69 153.35 - 3.58
2009/9/23 4.39 8.25 130.75 - 6.96
2009/10/20 4.46 6.85 107.6 - 2.5

ol 4om kRl
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pbrd 4 0% Hag 0k E R

i

=3 7%, 2009, g # #, 2008, £ i g, 2007)

o EFx 1 e .
BP9 . (£) pH (i‘;:ﬁ) £ (mg/lL) (;(;/CI:_)
2005/5 0 8.66 - - -
2006/7/2 1.15 8.46 5280 1350 48
2006/7/21 121 7.62 2570 550 39
2006/8/25 131 7.52 7320 2199 82
2006/10/3 141 6.98 1083 350 16
2006/11/16  1.53 7.64 1669 450 16
2006/12/9 1.59 7.67 1498 350 6.7
2007/1/7 1.67 7.72 422 55 3.2
2007/1/19 1.71 7.25 552 92 4.3
2007/8/10 2.27 - : 1225 19
2007/11/29  2.57 - - 603 15
2007/12/27  2.65 - - 216 3.6
2008/1/22 2.72 - : 41 2.2
2008/3/17 2.87 ¢ . 38 1.9
2008/5/23 3.05 : - 33 6.8
2008/7/8 3.18 - : 46 3.2
2008/7/31 3.24 : g 112 6.4
2008/8/19 3.29 - - - -
2008/8/25 3.31 - - - -
2008/9/17 3.37 7.27 705 34 6.8
2008/10/7 3.43 6.38 989 36 5.9
2008/11/4 3.50 6.73 518 41 3.0
2008/12/11  3.61 6.03 677 124 3.1
2009/1/8 3.68 6.42 1033 220 2.3
2009/2/12 3.78 7.1 779 102 2.3
2009/3/18 3.87 6.97 147.55 64.7 3.9
2009/4/15 3.95 6.73 175.2 26.5 4.6
2009/5/7 4.01 7.03 174.1 102.7 6.7
2009/6/11 4.10 7.46 106.5 23.94 4.27
2009/7/15 4.19 7.41 487.5 87.36 4.72
2009/8/19 4.29 7.62 1002.67 - 7.03
2009/9/23 4.39 7.84 1893.5 - 5.58
2009/10/20  4.46 7.3 934.5 - 7.0

SIS SVEIE T
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Midgd - R I Fake TORE RIS (F4%, 2009, % F, 2008, £ iR §:, 2007)

) FR1 R .
D B ﬁg) pH (f§§» £a (mg/l) &g&
2006/7/2 115 8.12 443 27 4.0
2006/7/21  1.21 7.61 307 25 45
2006/8/25  1.31 7.14 273 25 48
2006/10/3  1.41 6.40 258 30 2.4
2006/11/16 153 6.87 261 24 2.2
2006/12/9  1.59 8.33 557 27 1.7
2007/1/7  1.67 8.40 649 29 3.0
2007/1/19  1.71 7.38 765 28 3.3
2007/8/10  2.27 i i 19 3.1
2007/11/29 257 : : 45 2.1
2007/12/27  2.65 : : 33 3.3
2008/1/22  2.72 i : 27 2.4
2008/317  2.87 : 2 39 1.1
2008/5/23  3.05 : \ 27 7.7
2008/7/8 3.8 i : 23 2.4
2008/7/31  3.24 ! ] 24 7.3
2008/8/19  3.29 7.06 - 24 5.9
2008/8/25  3.31 6.82 - 22 i
2008/9/17  3.37 6.87 1240 21 3.6
2008/10/7  3.43 6.65 697 19 1.9
2008/11/4  3.50 6.53 722 22 2.1
2008/12/11  3.61 6.26 723 21 1.6
2000/1/8  3.68 6.48 1333 40 2.2
2000/2/12  3.78 6.71 1321 57 1.8
2000/3/18  3.87 6.48 171.85 10.9 25
2009/4/15  3.95 6.66 147.7 100.5 2.1
2000/5/7  4.01 6.63 144 20.5 2.5
2000/6/11  4.10 6.94 1241 4.66 1.3
2000/7/15  4.19 713 568.67 23.91 1.22
2000/8/19  4.29 7.22 569.5 : 1.85
2000/9/23  4.39 6.99 575.5 : 0.68
2000/10/20  4.46 7.02 692 : 2.45

SIS SVEIE T

88



kAL - BT Ha A e i kE £ B E RIS S (L%, 2009, % 3, 2008, £ 7 g+, 2007)

- ) WRIE &P
HFHRPp P FERI1E
As Ba Cd Cr Cu Pb Se Zn

2006/10/3 1.41 0.011 - N.D. N.D. N.D. N.D. - -
2006/11/16 1.53 - - - - - - - -
2006/12/9 1.60 0.058 - 0.049 0.082 N.D. 0.036 - -
2007/1/7  1.68 0.059 - 0.049 0.080 N.D. 0.036 - -
2007/1/19 1.71 0.054 - 0.048 0.058 N.D. 0.010 - -
2007/8/10 2.27 N.D. N.D. N.D. N.D. N.D. N.D. N.D. -

2007/11/29 2.57 N.D. 0.024 N.D. 0.006 N.D. 0.006 N.D. -
2007/12/27 2.65 0.002  0.058 N.D. 0.004 0.005 0.027 N.D. -

2008/1/22 2.72 0.002  0.070 N.D. N.D. N.D. N.D. N.D. -
2008/3/17 2.87 0.004 0.142 N.D. 0.009 0.033 0.013 N.D. -
2008/5/23  3.05 N.D. 0.148 0.008 N.D. N.D. 0.004  0.008 0.029
2008/7/8  3.18 N.D. 0.102  0.008 N.D. N.D. 0.004 0.001 N.D.
2008/7/31 3.24 N.D. 0.104  0.009 N.D. N.D. 0.016 0.013 0.089

2008/8/19 3.29 - - - - - - - -
2008/8/25 3.31 - - - - - - - -

2008/9/17 3.37 0.007 N.D. N.D. N.D. N.D. N.D. N.D. 0.216
2008/10/7 3.43 0.017 N.D. N.D. N.D. N.D. N.D. N.D. 0.150
2008/11/4 3.50 0.014 N.D. N.D. N.D. N.D. N.D. N.D. 1.360
2008/12/11 3.61 N.D. 0.061 N.D. N.D. 0.002 0.038 N.D. 1.017
2008/1/8  3.68 N.D. 0.056  0.013 0.043 N.D. 0.115 N.D. 1.245
2009/2/12 3.78 N.D. 0.076 N.D. N.D. N.D. N.D. N.D. 0.093
2009/3/18 3.87 N.D. 0.064 N.D. N.D. N.D. N.D. N.D. 1.917
2009/4/15 3.95 N.D. 0.066 N.D. N.D. N.D. N.D. N.D. 2.219
2009/5/7  4.01 N.D. 0.026 N.D. N.D. N.D. N.D. N.D. 2.751
2009/6/11 4.10 N.D. 0.011 N.D. N.D. N.D. N.D. N.D. 0.445
2009/7/14 4.19 N.D. 0.094 N.D. N.D. N.D. N.D. N.D. 1.480
2009/8/19 4.29 0.021  0.012 N.D. N.D. N.D. 0.021 N.D. 0.964
2009/9/23 4.39 N.D. 0.056 N.D. N.D. N.D. N.D. N.D. 1.591
2009/10/20 4.46 N.D. 0.023 N.D. N.D. N.D. N.D. N.D. 1.858

T UND. ) &= > plerly T-) £ E¥p#cE
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e E L R Fa ke £ BT RIE S (BEL%, 2009, k * #, 2008, £ iR §, 2007)

KiEP B pEra s wRlE &FIED
As Ba Cd Cr Cu Pb Se Zn
2005/5/5 0.00 0.018 - N.D. 0.008 N.D. N.D. - N.D.
2006/7/2 1.16 0.050 - 0.039 0.006 N.D. 0.033 - -
2006/7/21 1.21 0.005 - N.D. N.D. N.D. N.D. - -
2006/8/25 1.31 0.004 - N.D. N.D. N.D. N.D. - -
2006/10/3 1.41 0.008 - N.D. N.D. N.D. N.D. - -
2006/11/16 1.53 0.066 - 0.049 0.093 N.D. 0.081 - -
2006/12/9 1.60 0.058 - 0.049 0.095 N.D. 0.064 - -
2007/1/7  1.68 0.058 - 0.049 0.092 N.D. 0.032 - -
2007/1/19 1.71 0.061 - 0.049 0.088 N.D. 0.031 - -
2007/8/10 2.27 N.D. 0.063 N.D. N.D. 0.074 N.D. N.D. -
2007/11/29 2.57 0.003 0.322 0.002 0.003 0.151 0.008 0.008 -
2007/12/27 2.65 0.002 0.426 N.D. N.D. 0.011 0.016 N.D. -
2008/1/22 2.72 0.003 0.036 N.D. N.D. 0.026 N.D. N.D. -
2008/3/17 2.87 0.002 N.D. N.D. 0.009 0.030 0.022 N.D. -
2008/5/23 3.05 N.D. 0.084  0.009 N.D. N.D. 0.011  0.009 3.186
2008/7/8  3.18 N.D. 0.080  0.008 N.D. N.D. 0.008  0.007 0.879
2008/7/31 3.24 N.D. 0.104  0.009 N.D. N.D. 0.018 0.018 0.855
2008/8/19 3.29 - - - - - - - -
2008/8/25 3.31 - - - - - - - -
2008/9/17 3.37 0.009 0.053 N.D. N.D. 0.014 N.D. N.D. 0.713
2008/10/7 3.43 0.016 0.105 N.D. N.D. N.D. N.D. N.D. 0.777
2008/11/4 3.50 0.014 0.018 N.D. N.D. N.D. N.D. N.D. 0.510
2008/12/11 3.61 N.D. 0.061 N.D. N.D. 0.002 0.038 N.D. 1.017
2008/1/8  3.68 N.D. 0.086 N.D. N.D. N.D. N.D. N.D. 0.347
2009/2/12 3.78 N.D. 0.081 N.D. N.D. N.D. N.D. N.D. 0.324
2009/3/18 3.87 N.D. 0.060 N.D. N.D. N.D. N.D. N.D. 1.525
2009/4/15 3.95 N.D. 0.088 N.D. N.D. N.D. N.D. N.D. 1.146
2009/5/7 4.01 N.D. 0.075 N.D. N.D. N.D. N.D. N.D. 0.389
2009/6/11 4.10 N.D. 0.032 N.D. N.D. N.D. N.D. N.D. 0.489
2009/7/14 4.19 N.D. 0.064 N.D. N.D. N.D. N.D. N.D. 0.651
2009/8/19 4.29 0.036 0.031 N.D. N.D. N.D. 0.008 N.D. 0.195
2009/9/23 4.39 N.D. 0.113 N.D. N.D. 0.018 N.D. N.D. 0.593
2009/10/20 4.46 N.D. 0.064 N.D. N.D. 0.006 N.D. N.D. 0.648

T UND. ) £ = dpe s - £ &¥pEE
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ik 2 R0 B ToRE £ T RIS (5%, 2009, 4 # %, 2008, £ g, 2007)

FEpY R s WRE &R P
As Ba Cd Cr Cu Pb Se Zn

2005/5/5 0.00

2006/7/2  1.16 0.037 - 0.039 0.072 ND 0.039 - -
2006/7/21 1.21 0.014 - ND ND ND ND - -
2006/8/25 1.31 0.010 - ND 0.007 ND ND - -
2006/10/3 1.41 0.009 - ND ND ND ND - -
2006/11/16 1.53 0.057 - 0.049 0.082 ND 0.058 - -
2006/12/9 1.60 0.053 - 0.049 0.094 N.D. 0.049 - -

2007/1/7  1.68 0.600 - 0.049 0.084 N.D. 0.032 - -
2007/1/19 1.71 0.056 - 0.049 0.082 N.D. 0.033 - -
2007/8/10 2.27 N.D. 0.007 N.D. N.D. N.D. N.D. N.D. -

2007/11/29 2.57 0.004 0.055 N.D. 0.002 N.D. 0.013 0.009 -
2007/12/27 2.65 0.009 0.149 N.D. 0.003 0.003 0.014 0.008 -

2008/1/22 2.72 0.065 0.194 N.D. N.D. 0.005 0.021 0.024 -
2008/3/17 2.87 0.006 N.D. N.D. 0.008 0.030 0.013 N.D. -
2008/5/23 3.05 N.D. 0.141 0.008 N.D. N.D. N.D. 0.001 N.D.
2008/7/8  3.18 N.D. 0.121 0.008 N.D. N.D. 0.002 0.009 N.D.
2008/7/31 3.24 N.D. 0.109 0.009 N.D. N.D. 0.009 0.011 N.D.
2008/8/19 3.29 N.D. 0.105 0.009 N.D. N.D. 0.012 0.008 0.010
2008/8/25 3.31 N.D. 0.132 0.008 N.D. N.D. N.D. 0.005 0.014
2008/9/17 3.37 0.012 0.017 N.D. N.D. N.D. N.D. N.D. 0.004
2008/10/7 3.43 0.017 0.045 N.D. N.D. N.D. N.D. N.D. N.D.
2008/11/4 3.50 0.020 0.030 N.D. N.D. N.D. N.D. N.D. 0.430
2008/12/11 3.61 N.D. 0.061 N.D. N.D. 0.002 0.038 N.D. 1.017
2008/1/8  3.68 N.D. 0.056 0.013 0.043 N.D. N.D. N.D. 1.039
2009/2/12 3.78 N.D. 0.129 N.D. N.D. N.D. N.D. N.D. N.D.
2009/3/18 3.87 N.D. 0.067 N.D. N.D. N.D. N.D. N.D. 0.056
2009/4/15 3.95 N.D. 0.080 N.D. N.D. N.D. N.D. N.D. 0.032
2009/5/7 4.01 N.D. 0.078 N.D. N.D. N.D. N.D. N.D. 0.887
2009/6/11  4.10 N.D. 0.041 N.D. N.D. N.D. N.D. N.D. N.D.
2009/7/14 4.19 N.D. 0.049 N.D. N.D. N.D. N.D. N.D. N.D.
2009/8/19 4.29 0.033 0.014 N.D. N.D. N.D. 0.011 N.D. 0.093
2009/9/23 4.39 N.D. 0.043 N.D. N.D. N.D. N.D. N.D. 0.042
2009/10/20 4.46 N.D. 0.057 N.D. N.D. N.D. N.D. N.D. 0.002

3 IND. ) £ ™A@ pHE s T- ) L & pEKE
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