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The major aims of this project were to (1) investigate distribution of
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concerned chemicals in fifteen Taiwanese rivers, (2) simulate distribution
patterns of particular chemicals in a specific river, and (3) propose national
management strategies for toxic chemicals release. First, sediment and fish
samples were collected from fifteen Taiwanese rivers (i.e., Nankan River,
Toucian River, Keya River, Jhonggang River, Houlong River, Da-an River,
Wu River, Beigang River, Puzih River, Yanshuei River, Erren River, Dian
Bao River, Donggang River, Lanyang River and Shincheng River).
Concentrations of  hexachloro-1,3-butadiene  (HCBD), short-chain
chlorinated paraffins (SCCPs), nonylphenol (NP), bisphenol A (BPA),
phthalate esters (PAEs), polybrominated diphenyl ethers (PBDEs),
hexabrominated biphenyls (HBBs), polycyclic aromatic hydrocarbons
(PAHSs), metal and methylmercury were determined in collected samples and
15,180 analyzed data were obtained. The concentrations of most analyzed
chemicals (e.g. NP, BPA and PAESs) in sediments is decreased with time. The
results indicate that the control strategies of the usage of those chemicals are
helpful to reduce those release into the environment. It will be continuely
include the candidate chemicals with global concerns, high production
volume, environmental hazards and human health effects into the background
investigation of environmental distribution of chemical substances.

Second, assessments of the multiple media transport and health risk of
metals in the Yanshuei river basin was performed using measured metal
concentrations in water and simulated metal levels in different environmental
media by the computing models. As to the results of health risk assessment
based on wastewater pollution simulations in different water irrigation
scenarios, the main exposure route was consumption of fish and crops. The
cancer risk of 95% UL was 1.34x10°% and 3.41x10°° for consumption of fish
and crops, respectively. As is the main contributor. Non-cancer risk of 95%
UL HI was 0.008 and 1.26 with Hg, Pb and As as the main contributors.

Finally, the management systems of Pollutant Release and Transfer
Register (PRTR) in Japan, United States, European Union, Canada, and
Australia were collected and assessed. The strict filing regulation in release
of chemicals was proposed to completely control the release of toxic
chemicals into the environment. The priority list of 36 chemicals and
secondary list of 247 chamicals have been selected using the risk-based
screening model. The stepwised management of these candidate chemicals
and the cooperative management between government and local agencies
were also proposed. The "Guidelines for the Designation of Toxic Chemical
Substances and Estimation of Releases - Second Edition" was amed for
prioriting estimating the release of toxic chemicals and suggesting the
accuracy of the calculated parameters. Taking DEHP and BPA as examples,
the target high-risk industries were explored using the merging data of three
major databases for toxic chemicals, including release data, operation data,
and environmental monitoring data.
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SCCPs z_ Cig13 % # 2 ¥ 63.0% SCCPs z. Cig13) ~ L éﬁn(NP)i %ﬁ» A
(BPA) ~ 9 #6458 % - ¥ ftfin%7(PAEs) (¢ # DMP - DEP ~ DBP ~ DIBP
BBP - DEHP - DNOP ~ DINP ~ DIDP ) ~ % ;5.- ¥ @3F (25 ﬁ PBDEs F
B ) 2 2L F4E (5 46 HBBs FiRd») ~26 A5 k¥ 40t &4
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*?’}\ﬁpqﬁ 1 i [%;‘ﬁ’ﬁ ’I‘ﬁ Ao e EET I3k R 0.054 ug/kg T -
BB ERERY A o
2) #%® " & %ﬂ"'ﬁﬁ\}a}il a2 jpw%] <01(ND 0.691) pg/kg #
<0.025 (ND~0.138) pg/kg /B & > 2 ¢ 4 ¢ #i%2 4801+ &
B IEREBRS S 0691 ngkg gzﬁa‘ (0. 138 ug/kg ,E&'E‘ ) o
3. ®4d gz it F M (SCCPs) A 4752 % ¢
(1) A% * & % & 555% SCCPs % 32k & % # [ » 55.5% SCCPs Cyp %
0.542(<0.15~2.27) mg/kg #% & »55.5% SCCPs Cy; 4 0.179 (ND~0.760)
mg/kg iz £ > 55.5% SCCPs Cy, & 0.153 (<0.15~0.756) mg/kg iz £ -
55.5% SCCPs Cys 4 <0.15 (<0.15~0.754) mg/kg iz & ; 4% 5 & 63%
SCCPs * 32k & % 4= [F]163% SCCPs Cy = 0.221 (<0.05~ 1.79) mg/kg
¥z £ »63% SCCPs Cy; = 0.088 (<0.05~0.544) mg/kg ¥z £ »63% SCCPs
Ci2 % 0.072 (<0.05~0.581) mg/kg iz ¥ > 63% SCCPs Cyz % 0.065
(<0.05~0.254)mg/kg ¥ - A £ & 15 5 &7 "¢ > & 5 £ 55.5%
SCCPs = =;xT3ok R 235 mglkg i€ 5 5§ » =7 £%5%
YL 174mglkgicE =2 5 & 5 £ 63% SCCPs . R B 2
kR 166mgkg icE 5 &3 0 #-KX0.822mglkg 55 £ T 2 o
(2) 4%° % 7 & 555%% 63%z2 SCCPs T3k R %2 R A S 5 o
55.5% SCCPs C10 % <0.075 (<0.075~0.128) mg/kg ;& & » 55.5%
SCCPs C11 5 <0.075 (<0.075~0.087) mg/kg ;& € » 55.5% SCCPs Cy»
% <0.075 (<0.075~<0.075) mg/kg B ¥ > 55.5% SCCPs Cys & <O0. 075
(<0.075~<0.075) mg/kg ;&€ ; H ¢ 12 555% SCCPs Cio & 1 & 5 &
BooRAER A 0.0930.128 mg/kg B ¥ 5 55.5% SCCPs Cyy # ¢!
Tz o ¥ DER S 0.087mg/kg ;&£ » SCCPsCyp 3 Cyz»t & 77 "
AR AT T aED
4, I A2 FR AL RS
(1) T Ap AR TEER 2 £ F 5 420 (ND~175) pg/kg i2 € > 11 %
KPR RPN S AT IEER 2 R & 450 (ND~14.9) ng/kg iz
¥ > 0.941 (ND~3.70) pg/kg ;& & o
(2) BpA: AFTEER® FF & 108 (<0.2~87.7) pg/kg iz € » 4
EoRBRRP AT IOER 2 R & 3.06 (<2.00~5.60) ng/kg
it ¥ > 0.644 (<0.05~1.20) ug/kg ;& & o
5. B F - 7 Bafiasf(PAES)A 478 % -
(1) A& ¥ 9 PAES M DEHP 2 #4152 T3ak B L b8 2 2 &
F¥ THER 2 FF 5 056 (<005 ~11.6) mg/kg iz £ » DEHP %ﬁ
1 F975%% &% 0 DBP #& ) & 26.2%-=c 2. » DINP % DIDP ‘¥ :
At o
(2) 4.%8¢ 946 PAEs 12 DEHP 2 & ! & 46.7 % » DBP 40.0%=x 2 » v
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(ND~18.7) mg/kg iz £ » 0.21 (ND~3.15) mg/kg ;& & -

6. % if.- ¥ piif(PBDES)® = ;4.5 ¥ #f(PBBS)A 17 4 &

(1)
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2)

8. ik
1)

(2)

5% ¥psg(PBDES) 1 &k ¢ 25 44 PBDEsS I ia$ 38 T35k &
2§ 5 17,943 (281~401,946) ng/kg §c ¢ » 2 ¥ 1 =R T ok
B 82377 ng/kg 5 € 5 BB % £0% 78,507 nglkg £ € 2 o 4 A8
® 2548 PBDEs [ i B T35k & 2 #F 5 2,442 (268~11,293)
ng/kg ¥z & » 502 (48.3~2,359) ng/kg ;R E

+ .58 ¥ %5 (PBBs) : &L ¢ 546 PBBs i 48 T 1ok B 2 %ﬁs‘l
% 415(0.133~2,184) ng/kg iz € » ™= =% T =)k B 575 ng/kg &%
£ 55® > (43772205ng/kg §5F 2 o A AP 544 PBBs kiR
BETBERZ FRE G 207 (1.08~212) nglkg iz £ > 4.39
(0.194~45.7) ng/kg B & -

5 Uit £ (PAHS) A 75 &

15 @ "R ¢ 26 f& PAHs #E T30k R % #F = 0.189
(0.035~1.022) mg/kg sz € > H ¢ rus S5 T 32k & (1.022 mg/kg
%a‘ ) BB ° 264 PAHs v‘ £_r2 Fluoranthene £ Naphthalene
¥ % (100.0%) B % - ¥ 41 T2k B ¥ 01 Fluoranthene (0.022
mo/kg 52 € ) B % o
15 k@ " 47 26 f& PAHs % & T30k R % & Fl & 6.480
(1.311~12.668) mg/kg iz £ - 1.385 (0.285~2.853) mg/kg ;& £ -
g e R 39k 12,668 mg/kg iz £ (2.853mglkg R E ) & ﬁxrs °
26 #8 PAHs ¢ & 2 Benzo[c]fluorene ~ Benzo[g,h,i]perylene ~
Cyclopenta[c,d]pyrene.%i’ Dibenzo[a,l]pyrene # !} & (100.0%) # 3 °
¥ 4T 350k B &2 Fluoranthene 3.136 mg/kg iz £ (0.650 mg/kg ;%
£) &8 e
PERE T AR TSR
15 5@ "¢ RiE2Z2 MeHg JER5 5 ND & » N4k B 3913 18R
' o
Bk AY £ 40 Co (2.98~16.6 mg/kg iz& ) ~ Cr (7.71~228
mg/kg i€ ) ~ Ga (9.74~175mg/kg iz € ) ~ Ni (7.26~78.5 mg/kg
iz€ ) ~Sn (ND~28.6 mg/kg iz€ ) % Sr (5.77~139mg/kg iz £ )
FEB RPN AIE R A Ag (ND~13.1 mg/kg dw) %
Hg (ND~280 mg/kg iz € ) £ £ /3 & ¢ 29 m 1 | As
(5.99~32.3mg/kg iz £ )~Cd(ND~1.68mg/kg iz & )~Li(6.34~52.5
mg/kg iz € ) ~Mn (87.2~801 mg/kg iz £ ) ~Pb (5.16~467 mg/kg
§2€ ) %2 Zn(26.9~737mg/kg sz € ) £ £ BRI E E ¥ 3 a Itm o
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(2) 4k~ &4 4 Hg(ND~0.169 mg/kg ;&£ ) ~Mn(0.030~1.89
mg/kg ;&€ ) ~Sn (ND~0.309 mg/kg ;&< ) ~ Sr(0.034~5.40 mg/kg
BRE ) %2 MeHg (ND~0.103 mg/kg ;B ) % &/ 5 & ¢ >+ 3%p
AR A 5 Co (ND~1.39mg/kg ;&€ ) ~ Cr (0.145~1.87 mg/kg
&%) ~Cu (0.015~0.764 mg/kg &£ ) ~ Ga (<0.003~0.028 mg/kg
BE ) ~Ni (0.010~0.496 mg/kg B € ) - Pb (ND 0.166 mg/kg iR
€)% Zn(0228~195mglkg RE) S &L B R 309 e §
4~ 5 As (0.016~7.29mg/kg ;&€ ) % Li (ND~0.134 mg/kg %
T) ZLBRAES R AL o

10*$FIL§#?I%P,.#F%§A%5~P' 108 & 5 ) T4 { #1731 107 & &
p’%ﬁ""‘a"l':”?i"‘: ?"’%’1001)"’

R o S L SRR R R Yol
SERT TR L E L
1.Ag~Cd~Ga 2 NijkAE 5 ND & 4+ & b gk > fﬁ“"‘@c%“
F/? B FFtegk2. Cr 2 Sn &@lijk}i/%f 5@]\,_,_ P Tk
BREEE PR B A A2 TE M o
2.As~Co~Cu~Hg-~Mn~-~Ni~Pb 2 Zn & 3 T332k R ¥ x> @ kL
TR T SR *":’{;}@i T';if@}\?ﬁ}l s Li 2 Srg kR DI H
KEBR TR RPIET AR A LY 2R ERE -
(’)% KRR AR A
1979 Rt~z Ags MeHgik R ¢ 5 ND» &7 &£ A3 KR HE A7
FIw - £ K2 El?fi FL"] 75'1/5’—5'??%]4\71;% Pl ERIEY PF
BApEor P R 2 TR L RPE AR A HIET 40 As~Cd-Co-
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Ad R AR S ERL BFRR NN T/ AR
Hg 2 Sr2 P TIZER P I LT HEEF o
2. b“ﬁipﬁi’ﬁ@}ﬁwﬁiﬁf 2. &% As~Cd~Cr~Cu~Hg> Ni~Pb %
Zn % 835 20 # AL AY Cd (0304 mg/kg 3£€ ) 2 Pb (39.2
mg/kg $cE )2 % kR IFMAT RIL R T m(%zﬁw‘?#p*ﬂ"m
& Cd:0.65mg/kg ~ Pb: 48 mg/kg) - As (29.3mg/kg iz £ ) 2 & B ik
B }%,ﬁ-rr?ﬁiﬂ%ﬂ F"Qlaﬂ""'mmf’& (As 2 }%/ﬁwﬁﬁr:}ﬂﬁl R
2 T{E 4 w5 332 11mglkg) o i T PUE P 3 S ik BRI ,Cr
(436mglkg §c € » A<M E kP ) - Cu (453mglkg s & %
k) ~Hg (L72mglkg sz € > iFRRAHE KY) S Ni (184mg/kg
FCEM /Y kW) 2 Zn(489mglkg FTE A X AHE Y ) 2 BB
HRERRP AR WAL S TRt Ve G REF P b 'GT 6 o
(Z)B kLR A%
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