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The major aims of this project were to (1) investigate distribution of
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., Danshuei River,
Sindian River, Dahan River, Keelung River, Dajia River, Jhuoshuei River, Bajhang
River, Jishuei River, Shincheng River, Zengwun River, Gaoping River, Linbien
River, Hualien River, Siouguluan River and Beinan River). Concentrations of
perfiuorooctane sulfonic acid (PFOS), perflurooctanoic acid (PFOA), dicofol,
glyphosate and aminomethylphosphonic acid, short-chain chlorinated
paraffins (SCCPs), nonylphenol (NP), bisphenol A (BPA), phthalate esters
(PAEs), polybrominated diphenyl ethers (PBDEs), hexabrominated
biphenyls (HBB), polycyclic aromatic hydrocarbons (PAHs), metal and
methylmercury were determined in collected samples and 15,675 analyzed
data were obtained. The concentrations of most analyzed chemicals in
sediments shows temporal decreasing trend. The results indicate that the
control strategies of the usage of those chemicals are effective to reduce
those release into the environment. However, the survey results of this year
found that the concentrations of some analyzed chemicals e.g. BPA, DEHP
and PBDEs shows increasing trend compared with the previous survey
results. It is recommended to  monitor the environmental distribution
trends of these chemicals continuously. It will be also included 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 Nankan river basin was performed using measured metal
concentrations in water and simulated metal levels in different environmental
media. As to the results of health risk assessment based on wastewater
pollution simulations in different water irrigation scenarios, the main
exposure route was the consumption of fish and crops. The cancer risk of
95% UL in scenarios | and 11 was 4.17x10°® and 4.30x10°5, respectively, and
As was the main contributor. The non-cancer risk of 95% UL HI in scenarios
I and Il was 0.0014 and 1.71, respectively, and Cu and Pb was the main
contributor in scenario | and II.

Finally, following the conclusions of 2019 project, the release
managements of toxic chemicals were suggested: 1) tighten the reporting
threshold in release of toxic chemicals; 2) revised version of guidelines for
the Designation of Toxic Chemical Substances and Estimation of Releases,
3) complementary measures for release managements of toxic chemicals, 4)
the cooperative managements between government and local agencies. The
project provide the consultant for estimation and reduction of toxic chemical
releases. Moreover, a cross-database (the releases reporting, operation scale
and environmental fate of toxic chemicals) visualization website and Taiwan
Risk-Screening Environmental Indicators (Taiwan RSEI) model were
established for the policy-based integrated analysis on toxic chemicals.
DEHP, DBP, DecaBDE and BPA were taken as the examples for the
integrated analyses.
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% (548 HBB kiRf ) ~ $ >4 5t &4 (2648 PAHs #&ipl+ )
1542 " A% 945 95 fikipl4 1 o W 15675 &4k & thipldk

%o

2. rEBAL L ALY
(1) 2&ERFE? 24 3% mPFOS)2Z 11 5 2 TiakRiom >4 3

(2)

% (PFOA) 5 % » PFOS 2 & Rt ¢ T35k & %2 #F 5 0293
(ND-2.13) uglky oW » 4 21 % 28.3% » =12 ki R AiS o 2im
rEITIEER MEE ELIEER 1.06 pgkg dw 5 % #s)‘g;/'ﬁ’
0.725 pgkg dw = 2 ; PFOA T35k & % 4 5 <0.25 (ND~0.315)
ug/kg dw > %ﬁ“’" 25% > WH-H X2 BRIEAKRAZ A3 X1 B A
Ve ﬁﬂ\" ¥

e \%Wﬁﬂ\}’?ﬁ,@ PFOS z_# 1! & 60.0%% »* PFOA » H jk
BT H91 5 g F 5 740 (ND~43.9) ugrkg dw » 1.56 (ND-8.50) pg/kg
Wwe A E & 15 1EA f @ 1 #-3 % 24.3 pg/kg dw( 4. 86ug/kgWW)
L BB 0 4% 227 ngkg dw (4.48 ng/kgww) = 2. PFOA 2 4
Ay i AN EMETEER -

3. 4 RIS TR

1)

(2)

PEKFEY A LIGT AR 2 F 5 <2.0 (ND~82.7) pg/kg dw > #
N 83% > MEARHIEREKM AP 2 ETIEERMARFPT
kR 203 pgkgdw F BB e~ Bk E G T BR AR A S R
o e 87.5% ; HA 14 i5ie T RIR TISE R MY R M T E
JE R 2.0 pg/kg dw -

SR AR A Y R L

4, EREEAFRE

1)

(2)

PEREBRAY EHRER TIOEZ gaa%] L 24.8 (<10~137) pg/kg
dw - & 1! 5 60.0% U“‘“J\ﬂ}h};&ﬁw Zip X E TRk RO
BRI EER 741 ugkgdw 253 ° & J\H_ 53.0 pg/kg dw % ;% -k
P Am 40.0 pgkg dw =z o EAREZ AR N5 AT ARk
BLaE s g 5 43.7 (<10~380) pg/kg dw > # 1 5 55.0% » 1 ¥
KEPERRE 0 LR 2 ETEERE AR 149 pgkg dw 5 B
F o #-F % 132 pg/kg dw 2 -k R A 100 pug/kg dw = 2

R AMBAY BAEERTISEZ FFE 67.0 (<30~220)
ng/kg dw > 14.9 (<7.5~54.4) pg/kgww > ¥ 1 & 77.8% » H ¢ ko
P AT IEER 411 ug/kgww i B % 0 % 45§ 0E 28.7 ug/lkg ww =X
20 F AT RRRRIER TIOEZ gfarﬂ % <30 (<30~96.8) ng/kg dw >
<7.5(<7.5~18.9) ug/lkgww > # 1 & 8.9% - 2 F A% 8.80 ug/kg ww
SheB o HAeRP M AT ir:,}%}i MM T B ER o

5. 4z i £ (SCCPs)~ t7.58 %
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(1) ># &L *? % 7 & 55.5%SCCPs T 5}k & 12 55.5% SCCPs Cy 0.469
(<0.15~2. 98) mg/kg dw 2 &3 ° ¥ 1) % 93.3% ; 63% SCCPs T 35k
B 11 63% SCCPs Cyo 0.198 (<0.05~1.36) mg/kg dw % BB > & ¥
92.5% - & & &P AR AP SCCPs ! %}:wm 2 fH 5 1.29
(0.369~5.58) mg/kg dw > 2 # -k k B fi zv_a_ » 2R > E TR
ke AT 3k B 3.45 mg/kg dw 5 ﬁx% » 3157 2.13 mg/kg
dw =x z_ °

(2) “77 4 %° % 7 £ 55.5%2 SCCPs T2k & 11 55.5% SCCPs Cyo
0.353 (<0.3~0.769) mg/kg dw % 5% > # 1% 60.0% ; % 7 £ 63%
SCCPs & 32k /& 11 63% SCCPs Cyo 5 0.309 (<0.1~0.783) mg/kg dw
BB A 88.9% - @ 4 k8¢ SCCPs W& 1% 5 kT3i59k
& 0.779 mg/lkgww B % 0 % < ;% 0.535 mg/kg ww =< 2_ -

6. T A EBASIT LS

(1) 2 4p @ AR T3kR 2 §H 5 59.6(14.6~157) pg/kgdw » 12 %ok
HEREM L@ > ETIEER VKR LTk R 77.1 pg/kg dw
B 043k 65T ngkgdw S 2 AT IOER 2 FH S 5 4.32
(2.44~12.7) pg/kg dw > 0.936 (0.473~2.48) pg/kgww » # ¥ 12 4 5§ 5%
T 3ok B 6.34 pg/kg dw (1.26 pg/kgww) % B 0~ 5% 5.12 pg/kg
dw (0.998 ug/kgww) =< 2_ o

(2) BpA: ARLTIER S R 5 12.3(2.26~42.9) ng/kgdw » 12 -k
ﬁ}g,};‘)’iﬁ'{l'ﬂ’x,ﬁ M E ISk R Y \??/ 186ug/kgdW B
ATk B 168 pgkg dw 2 3 AT Ik R 2§ 5 <2.0
(<2.00~4.03) pg/kg dw » <0.5 (<0.05~0.999) ug/kg ww s H @ ok ok
P A AT ek B 2.01 pg/kg dw (0.500 pg/kgww) h BB o

7. MF D Rl A (PAES)A 47 5

(1) A& ¥ 9 PAES W DEHP 2 #4152 T3ak B L b2 2 2 &
f¥ TIER Z %Fﬂ % 0.81 (ND~9.50) mg/kg dw » # ! & 80.0% >
o, }\ﬁﬂ,}a&i&% ; DBP # 4! & 7.5%=t 2. » BBP ~ DINP %2 DIDP
(1 % BMANEMEERR o2 E LGP REY DEHP Av\%fr
% u,%\ J\,aﬂ\,,.liﬂ,}afi 3.36 mg/kg dw % % o FoiE 2.57
mg/kg dw =x z_ -

(2) A %8¢ 94 PAEs 12 DEHP z & &' 5 57.8% = #. % > DNOP ~ DINP
3 DIDP ¥ 2 A% 1 - 4 %8¢ DEHP T35k R % xﬁ?ﬂfl = 1.04
(ND~22.9) mg/kg dw - 0.22 (ND~4.64) mg/kg ww » H @ 12 275, ;% T
12k B 8.08 mg/kg dw (1.64 mg/lkgww ) % 53 o

8. %= ¥muF(PBDES)% - 4. ¥ 45 (HBB)A 454 % !

(1) %% ¥m%F(PBDES) : &% # 24 6 PBDES F s 48 T 1ok &

2§ % 15,858 (133~187,264) ng/kg dw » 12 2ok Hp ik B 1 F 0 &
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(2)

P rETEER KR AT 35k R 68,196 ng/kgdw A BB
< i§ 1% 67,232 ng/kg dw = 2 o @ H ¥ 24 58 PBDES F i BB T
sk & 2§ 5 5,315 (305~58,383) nglkg dw > 1,209 (63.6~13,844)
ng/kg ww > 2 @ kKR a o 33,741 ng/kg dw (8,327 ng/kg ww )

BB 0 AP Tk A 20,617 ng/kg dw (4,528 ng/lkgww ) = 2. o

8.5 ¥ 4E(HBB) : A% ¢ 548 HBB F i 28 TR 2 §F
% 23.6(0.199~2,500) ng/kg dw » 2 oK H ok B d i 0 &5 1 R E T
kR AT E332ng/kg dw 5 % 0 AP T35k R 5.17 ng/kg
dw =t 2. - 4 #*® 5 f& HBB F A& BE TIHER % {al%]; 12.2
(0.320~123) ng/kg dw - 2.78 (0.067~32.8) ng/lkg ww » H ¢ 1% ki@
* 7 78.2ng/lkgdw (20.0ng/kgww ) % & o FTRET 35k & 39.9
ng/kg dw (7.82 ng/lkg ww ) =X 2_ o

9. 5> 4T it &4 (PAHS)A 455 % -

1)

(2)

10. & i
(1)

(2)

(3)

AR 150ER T RIL T 26 8 PAHs S8 T3k & % 2Rl 5 0.225
(0.046~1.487) mg/kg dw > 12 & -k Hp )k & # il > 15 157 U KRR
B % ; & 26 4 PAHs ¥ & 2 Benzo[a]anthracene # ! 5 5. 3 > #& !
T 2k & § 2 Phenanthrene & 8 <15 i@ " &k 2 %4 44 £ (total
toxic equivalency, total TEQ)-T 3218 & & [f] = 20.8 (2.2~192.5) ug/kg
dw> H ¢ AP F ;16 4 PAHs 2 TEQ T &t 4§ U
Benzo[a]pyrene & 3 -
AER ISP A Y 26 48 PAHs {8 T3k & 2 o F 5 1.504
(0.476~2.265) mg/kg dw [0.356 (0.102-0.526) mg/kg ww] » H # 12 4%
I LB B 5 & 26 48 PAHs ¢ 4 8 & 2 Cyclopenta[c,d]pyrene i
HhF e Tk R E R - 15 08F " 4482 total TEQ * 32 {E & §
F4_87.4(6.9~370.5) pg/kgdw > 2 ¥ m ¥ 5 k5% ; 48 164
PAHs z_ TEQ T 35 &) Z_12 Dibenzo[a,h]anthracene & % -
PEEE T AA ST RS
15 i@ ¢ » Ag £ MeHg * 23R AR A% 5 ND» £ n g~ ¢
A RR R o
B 22 bR 2E TEERP AW DI E KPP A (As: 318
mg/kgdw~Cu:70.2mg/kgdw % Pb:32.9mg/kgdw) ~#-& ;% (Cd:
0.217mg/kgdw % Zn: 294 mg/kgdw) ~ % 4% &% (Co : 13.8 mg/kg
dw~Cr:54.4mg/kgdw -~ Ga: 38.7mg/kgdw % Ni:45.9mg/kgdw ) -
A5 (Hg:0.341 mg/kgdw) ~ +r#;% (Li: 489 mg/kgdw) -~
% &% (Mn:679mglkgdw) ~ &-ki% (Sn: 145mglkgdw) ~ i<
% (Sr: 122 mg/kgdw) o
Cd~CreaPb £ 157 "Rt~z > & TEER ® KAt K
R ETUE ; CusHg 2 Zn gt ie T RR R AZ >
LI R R RIS TIET UE o IR AR R R
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AR EFTEIEZSASE NI £ BRE e " RiFfAzZ 2 ET
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