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The aims of the present project were to (1) investigate distribution of
concerned chemicals in fifteen rivers around Taiwan, (2) simulate distribution
patterns of certain chemicals in a specific river, and (3) propose management
strategies for Taiwan release data of chemical substances. 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
Perfluorinated alkyl substances (PFAYS), dicofol, glyphosate,
aminomethylphosphonic acid (AMPA), short-chain chlorinated paraffins (SCCPs),
nonylphenol (NP), bisphenol A (BPA), phthalate esters (PAEs), polybrominated
diphenyl ethers (PBDESs), hexabrominated biphenyls (HBB), polycyclic aromatic
hydrocarbons (PAHs), metal and methylmercury were measured in collected
samples and 18,758 analyzed data were obtained. The analyzed concentrations of
some chemicals in sediments showed decreasing trend. Those results indicated
that the control strategies of those chemicals are available to reduce their releasing
into the environment. However, the concentrations of few chemicals (e.g., NP,
BPA, PAEs and PBDEs) were higher than those in the previous investigated year,
suggesting it was necessary to continuously monitoring their distribution trend.
In the future, candidate chemicals with global concerns, high production volume,
environmental hazards and human health effects could be further included for
long-term investigation.

Second, assessments of the multiple media transport and health risk of
phthalate esters (PAESs) in the Dianbao river basin and Yanshui river basin were

performed with simulated PAEs levels in different environmental media. As to the



results of health risk assessment based on groundwater pollution simulations in
different scenarios, the main exposure routes were inhalation and dermal contact.
The 95% UL of cancer risk and non-cancer risk in each scenario were all below
the threshold of health hazard effects. In the part of management decision-making
application tools, the distribution and correlation of specific pollutants at specific
time points and specific media can be observed through hot spot analysis,
Sankerry diagram, and river survey fingerprints, which can then be used as a
reference for management decision-making.

Finally, the release management and system of toxic chemicals were
completed this year: 1) explored the strategic management and the release
inventory platform of five countries; 2) provide the suggestions for the local
strategic release management of toxic chemicals and the structure of Taiwan Toxic
Release Inventory; 3) explored the validation of the release reporting data of toxic
chemicals and compiled the steps of uncertainty estimations; 4) held a expert
meeting for discussing the strategies of toxic release inventory in Taiwan; 5)
compiled the application tools for the release data of toxic chemicals of America
and Europe; 6) DEHP, BPA, VCM, and NP were taken as examples for the
integrated analyses of the Taiwan Risk-Screening Environmental Indicators
(Taiwan RSEI) model; 7) DEHP, DBP, DecaBDE, BPA, and NP were taken as
examples for trend visualization in the cross-database (the releases reporting,
operation scale, and environmental fate of toxic chemicals); 8) provided the
consultant for estimation, calculation methods, and data interface of toxic
chemical releases.
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PHFALCESF(PAHS) 15 AL B2 T AAXE O I3 AL T > BT
18,758 4 1k ~ th | #c¥p ©
2. FE A A (PFAS)A 452 % ¢
(1) 2# &k ¥ PFAS 8 T35 2 #F 5 2.46(0.760~12.1) ng/kg dw>
MR R RRIL LR RF RS BB F S 24 - - =k (PFDOA)
2. 80.2% ¢ T 2k B 4 > 4 3 2R A (PFOS)Z 0.516 pgkg dw & B
Bt " REP PFAS B E T2k R LT 32k R 5.56 ug/kg
dw 5 &% > & 8% 3.83 ng/kg dw =x 2. o
(2) #+% 7@ AR K¢ PFAS 11 > 4 ¢ 2 ik (PFHXS)Z # &1 5 100%
5B >4 L - % (PFUNA) &) % 95.6%= 2. & iR T 39k
B 2 PFOS 14.7 pg/kg dw (3.19 ng/kg ww) i % °» PFUnA 6.84 ng/kg
dw (1.43 pg/ke ww)= 2 o & & B 15 i " PFAS @& 8 T 323k B 12
* % %2 117 pg/kg dw 234 pgkgww) 2 5% > L& F R 5 > 4
7 B2 (PFBA)%2 PFUNA - # & ;%2 934 pg/kg dw (20.8 pg/kg ww)=x
25 4 B iR 5 PFOS % > 4 % f:(PFDA) -
3. <AL T ESE
(1) & RFEP A 5GT5k AR 2 $#F 5 0.305(ND~4.84) pg/kg dw > #
A& 430% > MR RHERERE o AP > E T IEER UL L
0.794 pg/kg dw 5 5% > % 8% 0.731 pg/kg dw = 2 o
(2) #r3 @ M AHEAY 2 ARER TIHEZ R 5 <0.2 (ND~0.667)
ng/kg dw > <0.05 (ND~0.159) ng/kg ww » & 11 % 8.9% o % ;7 "' 4. 8
T ok R s #UE 0252 ng/kg dw (0.057 pgkg ww) 5 B 0 3% ik
0.238 pg/kg dw (0.049 pg/kg ww)=x 2. » H @ ;@ " T3Sk R ¥ M3
2 E kR 0.2 ug/kg dw (0.05 pg/kg ww) -
A4 EEiE AP RE
1) 2ERFHE 7 LHEERTOE2 FFH 5 258 (ND~114) pg/kg
dw > 4 1 % 88.4% > 5ok H T DL Ruk F ROk o & e 2 E T
kR e METISER 51.6 ugkgdw F BB 0 0% 47.2 ng/kg
dw 2 & £ 47.1 pghkgdw =t 2 o EREE 2 1 8 N5 A7 A%
Frik & T30 2 g5 5 49.7 (ND~476) ug/kg dw » # ) & 55.0% » 12
e RBPERIRE o 27" 2 E TEER e £0% 205 pg/kgdw 5 &
% 0 & ¥i%98.1 pg/kegdw % 4h 3 % 83.8 ng/kg dw =k 2 o
(2 #r5@ "AME A EBEERTIOES PR L 658 (ND~351)



ug/kgdw > 14.5 (ND~89.3) ug/kgww » & ' & 86.7% - H ¥ 12 & % %
Tk B 147 pgkg dw (30.4 pg/kgww) 5 8 0 = =% 134 pg/kg dw
(33.5 pgkg ww)=x 2. o F A" ABEER THEZ R 5 <30
(ND~83.2) ug/kg dw » <7.5 (ND~17.9) ug/kg ww > # ! & 88.9% o 1«
2OFET kR 43.8 ug/kg dw (10.1 pg/kg ww) 5 5B 0 = =% 42.2
ug/kg dw (9.38 pg/kg ww)z =~ % ;% 41.8 ng/kg dw (8.36 pg/kg ww)=x

7 o
~~

5. ‘m4h§ 1+ 7 4 (SCCPs)A 45 4 %

1)

(2)

>ERR? F 5 55.5%SCCPs L 2}k & 11 55.5% SCCPs Cy9 0.146
(<0.038~0.656) mg/kg dw % B & - #& ! & 100% ; 63% SCCPs T 35
JL B 11 63% SCCPs Cy00.057 (<0.013~0.382) mg/kg dw 5 & » # !
3 083% A& RPN RIL A Y SCCPs 2 T 38 2 § Fl = 0.368
(0.046~1.60) mg/kgdw » r2 45 K EpE R e o &7 " > & T IEE R M
Z =Tk R 1.03 mg/kg dw s BB 0 = #5% 0.777 mg/kg dw =&
3 w8 F 7 & 55.5%2 SCCPs 3=k & 14 55.5% SCCPs Cyg
<0.075 (<0.075~0.134) mg/kg dw » <0.019 (<0.019~0.033) mg/kg ww
S5 3 0% F 100% ; # 7 £ 63%SCCPs T 5k & 12 63% SCCPs
Cio = 0.068 (0.044~0.113) mg/kg dw - 0.015 (0.009~0.029) mg/kg ww
BB I 100% - @ 4 Y SCCPs & M- ZiET3kR
0.544 mg/kg dw (0.129 mg/kg ww) & & > = ;% 0.475 mg/kg dw (0.109
mg/kg ww)=< 2_ -

6. TARBZ ERHALITESE

1)

(2)

I AP RETIEERZ FR G 615 (5.56~197) ng/kg dw > sk
WEREE o P 2ETEER S ZETEER 113 pgkg dw
SEF 0 (BATE 830 ugkg dw 2 5 AMTIERZ BF 5 343
(<2.0~6.19) ug/kg dw » 0.743 (<0.5~1.34) ug/kgww » H ¢ 12 g ;5T 15
kR 4.81 ng/kg dw (1.03 pgkg ww) 2 5% » B-ki% 422 pg/kg dw
(0.894 pg/kg ww)=c 2. ©

B A D RETEE R A B H 5 14.2(0.845~84.2) ng/kg dw » 12450k
WEREE o Lip ) 2ETIER - (SET kR 37.7 gk dw
PEF 0 RORGETIOR A 344 pgkedw 2 3 AART IE R 5 B
% 3.33 (<2.0~5.44) pg/kg dw > 0.723 (<0.5~1.20) pg/kg ww » H ¢ 12



RT3k B 4.39 pg/kg dw (0.987 ug/kg ww) & 3 B » #f a0 % 4.14
ug/kg dw (0.906 pg/kg ww)=x 2_ o
7. BF " fafinap(PAES)A 178 % ¢

(1) AF© 94 PAES 8% - 9 fa- (2-o e ) fa(DEHP)2Z #
*iiﬁkﬁxﬁ$’ﬁ\ﬁ%ﬁﬂi%%§£%@*O%
(ND~5.01) mg/kg dw > # 1 & 100% » /= KHp kB 2 % &&5?1:

ﬁ’x: ¢ fg (DEP)#& ) & 56. 2%'( B MF - P EE- P fig(DMP)
PR ¥ (DNOP)~#F = 7 fi - £ I A(DINP)2 a8 = © ﬁfr?z:

;su\ A(DIDP) % 5 A4 o 2 # 259 &k ¥ DEHP A58 % » 12

7 SUETISER 1.75mg/kgdw A A B 0 E 7% 1.41 mg/kgdw =X 2_ -

(2) A %8¢ 9 44 PAEs /2 DEHP 2 4 1'% 84.4% 5 #.% > DEP # 1 &
89%-=tz - #MF - " " A F 7Y i,(BBP) ~ DMP ~ DNOP -~ DINP %
DIDP % % At - 447 DEHP L5k B 3 %F’:}ﬁ 0.31 (ND~0.84)
mg/kg dw - 0.07 (ND ~0.19) mg/kgww » H @ 4t 3 ;% 0.64 mg/kg dw
(0.14 mg/kgww) = & & - 5 ;% 0.59 mg/kg dw (0.11 mg/kg ww)=x Z_ °

8. % ib- ¥muE(PBDES): = j4.5 ¥ #7(HBB)A 47 & % :

(1) %= ¥psg(PBDES) : &k ® 24 #4 PBDES iRy 38 T iw}a)i
% B 5 19.9(0.211~392) pg/kgdw » s kB kR BE o 2P 2
EFIIER M- DRIk R 726, ugkg dw k3 0 @ SU% 576
nglkgdw =t 2. - 4487 24 46 PBDEs Ip iR 8 T30k R 2 #F &
3.01 (0.193~14.7) pg/kg dw » 0.663 (0.039~3.12) pg/kg ww » H # 12 =
=% 7.47 ng/kg dw (1.67 pg/kg ww) 2 58 » 3 #ET kB 5.99
ug/kg dw (1.35 ug/kg ww)=x 2_

(2) = %5 ¥ #(HBB): &% # 548 HBB F ifif 4§ T im};)ﬁ 3
57.3 (0.172~3,707) ng/kg dw » 12 2 K8k B fa it o £ 59 ) » E T 45
ER M IZETEER 70ng/kgdw BB 0 = ﬁ{ifé 39.0 ng/kg dw
ENEA \%%‘"“ 54 HBB Fh+t % & TIHER 2 #F%:]; 13.9
(0.855~63.2) ng/kg dw - 3.08 (0.163~13.9) ng’lkgww » H # 12 g % 43,5
ng/kg dw (9.55 ng/lkgww) 3 & % - = i= ;2T 35k & 35. 1 ng/kg dw (7.95
ng/kg WW) =X Z_

9. k> 5 & F (PAHS) » #7158 % ¢

(1) ~# & 15 5@ " AL ¢ 26 45 PAHs 38 T3k A 2 #F 5

0.192(0.031~1.001) mg/kgdw- H ¥ 12 g #E~ L B LB S35 B B

=
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% 26 & PAHs ¢ %k §.4 2 (Naphthalene)# 1 5 &% - #& ) T 35k
B & 7 % [e,d] = (Cyclopenta[c,d]pyrene) & &

(2) ## A& 15 iFiP " 4 H? 26 46 PAHs B Tk R 2 R 5 141
(0.884~2.29) mg/kg dw [0.31 (0.179~0.487) mg/kg ww] » H ¢ 12 3733
E e BEEE FIEER BB o b 26 & PAHs P A E K T
(Fluoranthene) -~ Naphthalene % = (Pyrene) #& ! & & % > M
Fluoranthene & 1! T2k B 5.3 o

10. &R P 229 KA o758 % .

(1) 157 " # » £2(Ag)~ A (Hg)& ® A X (MeHg)** Rkt + 7 % 5 K
BN ERB MEL AT RAP AT REARERK o

(2) 2 5}35 2 B 2 ETIEER R AW DI RFE L (M(AS) R 42
(Li)) ~ = i=7% (4%(Cd) ~ 47 (Cu) ~ 4 (Pb) 2 £7(Sn) ) ~ #7353 /% (45(Co) ~
£(Cn)~ %(Ga) H(Ni)z £4(Sr)) ~ Lg% (&(Mn)) 2 & % (&
(Zn))

(3) Cd 2 Hg £ B 15 i7" Rtk A2 > & THER ¥ Mt RAL &
FapteT RE;Cr-Cu~Pb &2 Zn £ »e3naim W RIL A2 2 &
TR B RR ST RUE o dodTE R TUE s e UK
PFEELEEE CASE N2 BRIE S IP "RiLtkA2Z 2T
PRR A AR S TR TRER o

(4) 108 & &= 110 # > 15 iEP R AP 1548 & B MeHg 4 47
FFH ¥R SHoR OV REBRAZ TIas FERA 108 £ 2 110
& i@’%‘b#gzj fo 110 & sgw JE R Kt A T35 Sr )k B AP >t 108
ﬁﬁﬂ%ﬁm’Fﬁ@kﬁ&iﬂwﬁ”&ﬁ%iiﬁkaﬁ%s
FIoh ¥ A0 3%0R RS A Sr R R E RS o

11. 4. %8¢ 2% @ ﬁi&\ﬁ RN

(1) 15 = ¢ £(Ag)* &?(Cd)*“ BRI AT 0L Ak & A
MHREAE ML T UERAY TR ATRAY T ERER

(2) 2w &2 53 iﬁlim}&}im&\w*;ﬁa“w ik (A (AS)) ~ #7
BiE (45(Co)z 45 (Ni)) ~ = #7% (45(Cr)) ~ & F% (4 Cu)z &
(Zn)) ~ t535:% (45(Ga) ~ 47 (Sn) % 4(Sr)) ~ = i=iE (4m(Li)) -~ ¥
B iE (ﬁ(Mn)ﬁ &:(Pb)) % B % (A (Hg)2 ® A& (MeHg)) -

) rax ﬁ%bin’;‘r& A R4t > 45 B d A2 Cd~Pb
z MeHg kR E BREEZ A (RFAET B FLEE
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BErAR) s HE BRI AT IAAMEEE -
12+ T 84 Tk f—ﬁ;@g;kaei#' 110 #5< ; T L #7131 109 £ &
NHEE S FEHEREFT T L 100 5 o
S S FR N R SR
Lo 3 TR B iR
(1) 95 108 & 2 109 & 2z k¥ SR FAL > L FiEIR B 7 o3/ al F =
T REAAE(PAES) T K Y AREZ I s ARG U F R A A
WECRGEMBR L BREF AT E CRr G A
(2) PAEs -k R8P wrgiy 4 14> ML IR 2 BORGEIRS B TR
v T A E 0 12k & 1.00E-07 2 & B3 & > PAEs k&>t o § ks
BRPEEEI 225008 5 B LGLEBEEEREL 1522 o
2. 5N R ECER
(1) & FixmEd 31 s T o WhE- (B4&TH T L) 2
WHz (%8 TR A AR 6AYT - 7 fifiy i (PAES)
ZAERBRIEGIE TN L F R B RER KA S
2.28x107 2 2.29x107 > ;1 HRF - T s (2-¢ e H) ﬁﬂ(DEHP)ﬁ
1 & F k2 PAEs: 95" 2Lk ' b 5 0.050 0 5 % 4p Rt
ﬁv‘&ﬁ#?i-)»)kxﬁ
() BokiEmE 5 AFHRE ST - (E&rE T k) 2
HH = (F* ¥ T R)RT? > AMBEZEFT - " K-~ fa(DBP)2
AR BRGSO G T OB AR G ER - 2 TR A6
= 857x10° 2 9.05x10° - & T dp ki |3 1o B3 7t b '
3. FEIEFPFRBEATALAERFESL gAY 15!
(1) FrE*s7 i kA~ AR 2 AREE AT Rl STV
SRS F ol xi e THU G WA, TR
Ao r‘réﬁ”;%ﬁﬂAJ NEE Rk IR N - ST
BEA, o~ Taslns EAEZ AT ARR, C T BARA
I Rmrﬂ’mﬂ s Pem, s Teeg topd o~ TR
SFmy >~ TRsamy 2 TEBEHEF LS & 1545 o
(2) M ABEFHE - gy xl’?#ﬂ'%’”?é,ﬁ "/‘?I’?mumﬁ,&ilﬁnﬂ
%ga (REFTRE) HFE- gut B3R AT T2
RALik 2 YT AR 2 TR
B) "B A XBERRECEREF L EF TN R
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TEHEEATEE DI R R FAANR AR g
BV AHA L LT LRRNE > CFRHE S Tﬁrﬂﬁ%i’
ARTEHE B P F T AR mCE T RRE oy iR
B o

FA R & g5 TR g fp e 2 g 550

L R E AR5 PR P F KGR § R

2.

5 L

(1) =5 &2 747 F RIEB & F (Toxic Release Inventory, TRI) ~ 4¢
£ < kB & 5 iz %33 (National Pollutant Release Inventory, NPRI) -
¥ B & 8 & (European Pollutant Release and Transfer Register, E-
PRTR) ~ P # & 3 ‘4 (Japan Pollutant Release and Transfer Register, J-
PRTR) ~ ;2 W Tk 8 (Natlonal Pollutant Inventory, NPI) %2 % p 7 %
NLW4$m4#ﬁﬁg PR3k S(TEDS 11)2 Ap B 2 R~ ¢ 12
ﬁ\ux sk be'ﬁ’%#%%ﬂ o

2 AP AR FF TR REFP FTAFERGRELERE 3
i 5 R G TRk K(Taiwan Toxic Release Inventory,
TTRI)Z 4 -

(3) 2+ AR FHITR2 TR ML ZHA R L HBE
TAMTRE  SHTHLABIBSTRL LT 5 a ¢ TR
2 EFE R A G P*;}i@?] AR T R AP RS s o

(4) >» 110 % 09 " 27 p #4352 T2 § ARF i 5 FE<g) FrEm
Rt Bt R 18 B RAR A EREFoT R L0 g
B~ 19 i 2 4 BB 2 31 AR AR E 5 5L A S o

FrREZE(ZCPEREFE)MEEL 2 PRI Fr 2 f i F

AR * B TR vE B

1) 2+ R FEFR2FEEILCFHFHEE TR g 2R i3
v eE o T I S R R A 3 e s (United Nations Institute for
Training and Research, UNITAR)# &2_75 4 # & % 3¢ T 5
% ku(Pollutant Release and Transfer Register Platform, PRTR Platform) )
MR ARTAALRAEA RS S TR FERL 4L - AR
SEREALE S0 0 L3 R RN R SR I E S S
BB i 2 HEZHEAZP 1R NFHCEHF TR I HES
ER TN ki FIRY FEEH o 3F 2 oA 4 -
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3.

(2) 1% A Rb % & F % B 4 5(Taiwan RSEI);= & 558 > = 2 sy - @
ez (2-¢ e &)y (DEHP 51 § %% 068-01) - 7 A (BPA
7| %3 166-01) ~ & ¢ % (VCM > 7§ %% 065-01) * I fAps
(NP> 5] # %% 165-01)** = % % 5% 2 RSEl ;=% -DEHP 2 RSEI
BAm? R R AhG o fBRkiRe 719 FE RS B %
B G R g i (56.92%) 5 A & F % - BPA 2 RSEI 4 1
BT AR FRRRS 5T RIE s B P R
% $(99.93%) L & Fft-VCM 2 RSEI A 1 8 B % &% 5 5
Pockihe 7 5 RaEITSEA - B9V F R £(98.84%) 5 4
ﬁ?fﬁ‘“ NP 2 RSEI @~ 13 B2 &% 555  fxkihe 7 6 7

.w; s> Hod (LB R b g ¥ (85.43%) L A Jﬁﬁ}ﬁeo

(3) ma\mﬂnﬁ"‘zg\‘Elt‘%&&fﬁ,,,ﬁﬁ‘}uc,g)@%l‘~5ur 2 Fop
Boa104 &3 109 £ 3 it g,’fﬂ’;ﬁfﬁ"‘{g ~EIERERBLH
EFHA I R FFRIE FLT 10 22 B2 AF 4470 %2R
Foopo (2-c 42 ) fg (DEHP > 7% $%L 068-01) ~ #8% =
V- 7 fig (DBP > 7 ¥ %%l 080-02) ~ 4= F @t (DecaBDE -

|4 %% 091-01) % s A (BPA > 71§ %% 166-01) » A7 I A&
5 (NP 58 %% 165-01) 7 64 it 84 F2 i JMARE L &
IR, o

(4) As¥F - v - (2-2 e &) f(DEHP) % &) > 104 & 3 109 & &
BTk B g B 2 ndd 5% -kiP m (2,35 molkg dw) o i A 45
ik kR BB 5 15.60mg/kgdw > R EEE FL T 10 2 B2 A
iﬂé%##(ngl%)’DEHP BERE R TAES 109 £ 4 &
sz %(100%) g s A2 g id ¥(88.75%) 5 1 &
7% » DEHP 4 ﬁii&;iﬁ » DEHP 4,16 * £ & T "5 48% > H ¢ #
BA o~ PR E RS F(40.73%) 5 1 & Tk

A Y R A PSR RN & B T

F3 k2 RE v T REEE

(1) et @l ol > 288559 - R Bk
% Kﬁi;;l L /‘j:"';;‘zg o

(2) L%k 2 B 2/ 4 FY 44 (000 4 B Rdk2 T1.1%>
UARAE A BV B 2 AR - AR SRR L A TR o AR
Fc(18.4%)4 4 1 &8 k p AR F]F 2P E 2 H %P

»

‘-Hl:

iﬁ 3
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AN A AR ook AR F A & LRt FHE R

RS AR F B (15.5%)4 2 A B R p KRB L TR %

féﬁ E2bE ERRIAE L o AR B2 (12%) A B 4 1B (12%) 4

Jﬁ KpIMA T >AY RNHERIFL T B EAY R
B R FETEE B MK ﬁ@pﬁniu¢@ 3

%§£ﬂﬁ%%ﬁ5%#;o

(3) ;zgwaz#; 100 P % R R EL ERBLAP FEY o

‘El W s
DY
\Et

wo RIS A P TR

1.

X BB FREIAFA AT G AFRTREEL (7 &
"‘E\'}ﬁ‘& ’Lg{’#”%ﬁ% % i ;’%ﬁ ,Jl?xbg,fn’%‘r*ﬁ,?g{%% 1‘,{

a]
>

3

q’

S

—

3 F e o

2. ATk THRERFA Lo ) ARG XRG] T EF TR
Bin® a4 7§@§%£%$R§m*o

3. A K 90 £ 109 #i7 "HRBEILFAAZ B THRPIESEET
FLT724914 > P B3 REFRETRTRLLHET 5 (CDX kin) » @i
T2 ik

4, 23ISR E P BAZ F R GRS LR RECED gtz
«flj? °

2 %
A AR AR I5ER REIAT DL

L@ "B Y 121 BAR R AZ 45 B A4 A0 9 37 113 fik Rl 7 ¥
%:*/E\'I%\Tfr"‘%‘ ‘r'ir'I?rf"Fﬁ?ﬁ; Flf’]}"ﬁ%?_trf"lrf'?%#

2. >4 3%pp(PFOS)2 > 4 * ft(PFOA) % 109 # % )}‘: pw,a IF: ¥ P

AR FE A 54 (POPs) s 3 A E e 2% 1 ®P 30 6

ERE S N ’"‘Zf_kuh EFPFAS R AT H - Ry A 8% P "RIEZ
4.88¢ PFAS e iRt 5 £ % 12 PFOS 5 5.8 > PFOA Bl g o o 34 7
RR R & %*"%% A7 H I H 8 PFAS 4o 2 4 7 B (PFBA) ~ 2 4 N2
s (PFPeS) ~ » # & *= & it (PFHXS) }_ i e (PFDA) ~ >4 L - =@
(PFUNA) ~ i& + - %25 (PFDOA) % > 4 -+ = 2 (PFTrDA)% - B 30
iEe R ? PFASBE TIHER M EREPIERE > THERAZED
ngkgdw > B> H i "ARRER o 487 PFAS B Tk R A &
EE Y RIEER B TIOERARE 20ugkgww 33N H R AR R -
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3.

‘t;...)%ﬂ?'a 10941F])§F\)‘/5’ IR B S AP ;}%ﬁm#—’&'ﬁ—”ﬁ %}ﬁﬁ#*ﬂ
(POPs)» = 4% 1ZMp 30 FL &7 % fdbH & TR - 50 4
L%’ﬁﬁﬁ'%ﬁéﬂhﬁgﬁﬁﬁuqumlmgﬁé&ﬁ”#
WOl R EER (2 # TR 203 ugkedw) £ # 1) % (87.5%)35% >
ﬁé¢€>29 E R T IEER Y A lpgkgdw 2T B 30 iR 4R
S bk F R PR M e
AERZSRPN 00 VEMEE H A SR AT AWMRMY 1 kS
T AL BRSSP REE AWV ESEZE N
AT ARE EAESPTRN @Y R OREH DL FL S
TEEL 2RSS T EHE ":}i‘f/bw? e NI B TRE R
MOE AR ATk D I REB P RIEY B E T IOER M RE L
ERiEZ2 g BULPIERS > TIZERAKLE 50 pgkg dw o F L EHE 2
AT AR RTIEER DY > s 8UER BF LR ERE > Tk
BAZE 200 pg/kgdw o ALY ERERE ZERF R 0 5 AT AR 2
ERE o R A B TR R MAOKE AR 2 EEE RRE
PlEfE > THERARE IO ugkgww; @ a 8P A7 AU E
A FERM O FMEBES AT ABRRASARTIEERTE PR
Aok R s 2 R R RRERIERB 0 TPk R AT 35 ngkgww 3
WHB R ARMER o
AFENEI0ELRPFERP IS AFH 23 3w T
i (SCCPs)#» & FK » BIp i@ " Ak ¥ 11 4% 7 B 555% SCCPs % ** 4 7
¥ 63% SCCPs» = #11 Cpoik R 553 ° $8P '&2w- a4 (108
£) BEApIT o B R BRF he BE D TR L IR TR G
H 2 FFA5 REER G TR P T2 &0 iZE KR Y SCCPs &
BEREGEBF ARP AL b u s g R4 Y SCCPs B8k
Biakbd o §eiExz o

A ENA30EIR P EEF IS AFEL 4 ﬁ:%%ﬂﬁ
T AER 15 iERP T RE? I ARTIEERBSE - A 4 (108
ﬁ@i)p’%é % o HP UEpaES BTEESEAE S AR E A BEE

- {=iken b A d’ﬁf;ﬁﬁkrg LR EE T - B AP WL FiEaup
Bea - XM BN T 2E D iR EAEE a LRI ERE 0 T5
ERAZE 80 ugkgdwo B3H B P REER c AT AR TIEER
WAGREGE S RORF AT b m RS BIEE 3 BER ‘E‘ﬁirﬁ » LISk R AR
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10.

W 1lugkgww > B HE P ARER -
AFEAANEFEILIRE R EERFT S AAET S
A SER T REPIES - A h (108 E ) BE iy AR o 4
POl iAREIE N A B K rfﬁ KEE - izixken b D g R P &F.‘ s fg‘-;“ FE oK

AEEE AP FEPIET R oRPIT2F D ZiESRORIEZ K e e
s?y;rs s Tk R ARE 20 ugkgdw o 3 H B T RGEER 2 30 #ER
AP R AT IEER Y EAT | ugkgww e

ArE p 90 E R AT PO AF - 9 Eifinap (PAES)TR B Ik
FrE OF PAES & k¥ - PR (2-2 A A) ﬁq(DEHP) %&f
B B 1§xr§ v His A8 PAES ERAPEHE M 5 A »

FER o ‘*%%«F‘—r’aw—szﬁ B g v ,ﬁ,’*—li’l,k)ib“ = >
”"‘—'Lifi’;%‘)i“*—l P AER TR 'I%&‘vkﬁ**’ Bhiade s BRI AMBIER
TR B E S RRJER fé’a? E s Lﬁp’«}lﬁ,}%,}i BTAPIES S
TRE TEER YR - CPER B REY SR mﬁ’}ws‘-‘:
SiE 8 FiLA K BiE2 DEHP & 2264 | @ #Bﬁ' B iF 2 & 1
RoRP AR RGP E R 0 Tk R ¢ 4248 DEHP 2 Ak &4 1R
T2 1.97mg/kg o 4. % DEHP T35k B 375 LRl ERE - TIFER AR
@ 1mg/kgww > F3H G R A REER o

AFEAL0ELE R o BERNI S AHI A S FRE
4 (PBDES):* & AL > i3 Pl ERF chs 852 - SETIEER ¥ R
:'“?‘;’%E_,":‘L%T'ﬂ » 1B #Bﬁi.-t [CID=L l’b@’—,lﬁ,’;rg s IR g e P, K I/BF{
RS BIRESSESN B RS A BER LB R HtpRR S S His
PN AREN A DS EAPITAFE o WP T2 E D =E KK

BIER g MUEPERE 0 THEkRAZE 50 pg/kg dw o 44

PBDEs -T2k & ik -ki@ A% ﬁfi,ﬁ‘ BlEFE TEERAZGE 4
ugkgww > B3 H @ A HIER o
AP ENA 30 FELRRPEERPII S AHETS 3 XA ATRF
HBB) A F 4 » 3 N AR FRBFI- CETEHERSFFA R 5
R P B zPJIE g - R RS FJ’*’EE‘. ek o B R AR
Ba XA AR IT e WP IT2FE M 2K FTEpERE » Ti9k
B 428 300 ng/kg dw ; B & @ T 3ok R ¥ A 30 ng/kg dw 12T oo G R
HBB T35k & 12k -kim Ajmipl i g » T390k B 428 10ng/kgww > 3
WHB R AER -

)
|
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11.

12.

13.

14,

15.

16.

17.

1.

107 #3 110 & 30 e ' & A BB AR P 26 f65 BT 4 £ 4
(PAHSs) % & T 32k & 2 #[F 5 0.266 (0.031-3.386) mg/kg dw > H # A&
ip ok A s UL ERE G of EREETiER VRILY 2648
PAHs (&8 T 32k & § i & B 4o cdB %t - Rk 2 384 4 4 £ (total TEQ)
e bt’%@n—\lgl(15 193) ug/kgdw > 12 109 & A7 &% » 2 ¢ K
PE8iERP T tiﬁigﬁi\’fﬂ v Z e P o
ARP AT z{xf‘g—.lﬁ v HUE S BE  BE RSB FIER 60579 R
ALY S R AL £ (PAHS) R R FACE AR & AptRT R
B e P Wig > ¥ 110 # 5 #5305 ﬂ»',s‘_;rfg;%,ﬁ%ﬁk.\_ ¥ #[ah] @
(Dibenzo[a,h]anthracene) )k & 4z i & i~ W‘;ﬂﬁ L LE o
107 #3 110 # 30 i/ " A A BER GHY 26 A HEFTFENES
(PAHs) % & T 390k & 2 # [ 5 297 (0.476~12.7) mg/kg dw [0.64
(0.102~2.85) mg/kgww] » H ¥ 12 108 & % 7e % ~ £ KB - =Kk F o =
VL% 5 iER ) AR AP PE2 26 48 PAHs B Tk R G K B o
A% - G2 %F My £ (total TEQ)—'L i &1 g 1 £_50.2 (6.9~371) pg/kg
dw > 12 109 & 4 55 B > H ¢ A-RP AGE 13 5P G iR E R Ao Ak
oo T AR E PR o
Aok Ao ®E 17 i ;a B2 4 8¢ F X [a]*“(Benzo[a]pyrene) z £ 42
WHREEARIEY SEAP T2 3 22 R840 4k 2 g4k
157 TRIEER AR 5 (AQ) A (Hg) & 7 A& (MeHQg) 7 = A4 12 i1
e R gk A (As) ~ 4 (Cu) ~ (ND)E & (Zn) % £ reitsim A
Fthh2 2 2 ETIIER G AL ST ET UL o 110 £ a0 EKE
AT 4SRRI 108 #F 2 B H, 0 2 ipfk & R 2 His P
NRERATIEER T RB o
15 57 " AR AP 5 42(AQ)Z 45(Cd)* S Bch M AP 5L Ak
H_MO e § B MR S 45(Cd) ~ 45(Pb) 2 P A& (MeHQ)k & 324§
g AR 2 ) e
A TEHFTREAFAASELP 110 5% TR {471 100 # &
MEBE > FERUAREYTTF 100 5 o

SRR R R E R R TR

AR 2 K AR F S U fefia 4F(PAEs)Y SFFHEFHE T KB F @
St 0 2 4 8 PAEs 2 {2 (% kHY sigic 4 i) PAEs 308 %

A1 gt
%>
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FrokiR o HE FENEBZ BOLENBERD T > SN KRR &5 95
ﬁﬁ%&%“ﬁ*§§4%ﬁf?ﬁ@fgﬁo

CEZZ EAAPENNEANTEARESIT R ARE D AR

%@imﬁwim»igﬁ %{ﬁi#*%{ﬁﬁgaﬁifgﬂf
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MRS LA S i i RS SR A S

RPPERE AR FL THE LGP PG AT RS 2y

%5 L

(1)

(2)

(3)

(4)

%*ﬁgﬁpﬁ%@%ﬁﬁﬁ%‘%i*&ﬁﬁ%?% I~
BB P ARREE RV BRRELHE T Rl 2RZF AR E R
EF@ﬁmﬂi%iﬁﬂé#?éﬁiﬁﬁﬁﬁqu%mﬁ B
WReE ST L ks FERE TG N

= FEp A MI%#F#%E¢Ff%?ﬂ¢%%%iéﬁ’iﬁ
UENEREE FI8 8 223 & Rl A B I

AR FAERE TR AL BN R g ey
FEHEEREFA RIS A RTHELETEHT A LT
T~ AR T 2 TR RS W e

1102097 27 pype T g AMI P FH T REFP §12
i%J@ﬁg’#18&%%iﬁ~4ﬁ%ﬂ%?¢7ga¢i§&
B~ 19 iy = 3 F SRR R 3 A Aﬁi#Sl&$ﬁo§%%2;
R R SIESCRY RN F S S BN SR ) TR RO
%L*w RE P RAEPHRHE R S REY FERRPEEECR
%ﬁ&iﬁ FRES G 22R NI ARFIPEIBICEST
P g RFIREHRE 2T o

2. FHRA%E (I FRMEATE) I EER %GR §0Al i e 2 B F
PR B IR R st

1) R+ EBMEM - FRE TR FLTHRETPEL LR
¥ B ¥ 4

PR R UERRBAREFFE R 2 T L AR A

BRFIECFLTRREY FFRL S

(2 2+ MF- - (20 e ) fis (DEHP > 78 %% 068-01) -

#ps A (BPA > 7] %% 166-01) ~ % ¢ %% (VCM > 7| & %% 065-
is F T F
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(3)

01) 2 I AAfs (NP> 7| %% 165-01) ** = < 2 &% 2 b 'k & iE Tk
Piﬁﬂ(TmmmnRSED<£r o A W1V 2R R 7 :

ZE R bR o B g s R R pE AR E R R AR E
FERMHEEEES L TR

AR L104E 3 109 £ g ~FEEE HRBIET TR I A
PR BB R X102 A I A4 A MF - T - (2-2
e #)fs (DEHP 5] ¥ %% 068-01) ~ #8 % = ® f&= 7 fis (DBP>
74 Ha%E 080-02) ~ L id= ¥t (DecaBDE > 7] %% 091-01) -
s A(BPA: 74 4355 166-01) 2 3 f s (NP> 51 ¥ %% 165-01)
izﬁiﬁﬂ?%@zi%ﬁﬁﬁﬂimo1@%%%@%2%’
Bo g A2 gt Wi 5 A & Pk DEHP A £ 5 %
DEHP & @& * £ & T 484> H P 04 2 ¥ ¢ 91 ¥(40.73%)
EER S YA

3. AR 42 RPAERE RTRN A ETEE T AR

1.
2.

=

P Sl W E R 7 RNt

(1) 23 HepeEs@al el 2 Eamn  BRE Esueh

EOSBCTALN BRie o

(2) LR HEEFF AT 44 A 2 R Rk T11%

VARAA A BV B 2 R - AR SRR A R 0 AR
Hox(18.4%)4 4 1 &8 k p U ARPEF]F 23 E 2 H g F
LONERAS N AY AR ST BT S BUEALF R F Lt K E R
R E A AR R F B (155%)4 4 1 & kP RBISREE TR %
AL b E R RPIIR S o Bk (12%) v A B 1 BB (12%) 44
iiiﬁmﬁﬂx%@ﬁ*ﬁﬂﬁ TR B 2ty
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@) afpis ERBLEPGTEY -
v BRI TR AE S Y TR

=3

b4

'—k

S T ?iﬁ’ %ﬁ—;ﬁﬁ;ﬁﬁ%@ é,?g%‘e]g—.%éj o) 7 ?f—'— B3 {%(T
ATk TRBEAT A G H | LATRE XD T B
T

Al A
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EHRFA

~ ABALARISER T REATASL

1. 2&% A L5 (PFAS) R 2 B ot 4 A9 AMRLIFARS S
12307 " RBEInFERA BN F 50 o PFAS &ip AR 2 A AE
AP FERD ML NPERZRDFIHEFE 2 AW T *ﬁ”" L
PFAS [r k4= 2 RlER AL B - ERIFH 30ER "R L BREERE T
FARE . BT IR R RBEE 2 A R4 AT zti\%f&fﬁu’—f
2ERER OREMRIASEY PEZF|F2A NP ZRFENE -
‘T4t E L L H(SCCPS)P 2 2 W2 Bt B L PR - B 2
SERETIEERM G LY R EMAMTIEER S o d 4R
BRE2F7E% 3 V@ SCCPs ki ® e f22 L% » Mp ok
RIE > F TR A % 0 SCCPs S ERR2F" Rffa &k
em¥ g A& EPN % e SCCPs & &1 Mpk i % -108 # 3 * SCCPs
FIE 5 % - & 518 WP SCCPs ¥ ieeid (v E M3 TS5 7
EIRBER T ATE M ZRF RUBfRE FAIRA LT 2 SCCPs §F &
BT 2 R T TEHFAFRN 30057 " SCCPs B FAL X
BIE TR ARSI TELW NI KA (NP)% s A(BPA)~
AR¥ - 9 Fifin 47 (PAEs) ~ % j8% - ¥ m4g(PBDEs)% - ;4.7 ¥ (HBB)% W
r 30 f'%‘—" Bt AR I P4 BB AFTEREALATHDLES
Fomge 2HIEP FENRERITFAPAELE T AL KT
ﬁag?,% |4 B4 MIE B ER M AER DA B S FIPEAPERT - X
BNEEETF A 2ZEFA @f‘/a—ﬁﬁ"i—w— LIRER AR LA
FUER BTHNF - PR (2-2 A ) fia(DEHP) & iF & F4p 7 "LiE
i'f%ﬂi’@éif@%éﬁi"JEV'%EI%?‘ T 2 AREL A I e R

2. XRIBEIFARSE 1 X30ERRBRAFTRIARNEL TS
B RE R GHMY S LRI ES O ERTED & AR PR
FHE 7 gl

3. kPR RABP o m BUES A EEREERLFIEE 60ER N
mOER S F RS TRE A gl & 4 (PAHS)E R AZE AR & T T OUE
A FUE > 7R AN 6 ER  RE B R BPES 0 T ;@.f;;g&f;};ﬁ
PAHs /E&Bé’:q_%“’éf\%i o ¥ 7}‘-&51@ +}\Hé"r’/\‘§ h\/'#—’f%%f“;fﬁﬂ'n’\:
i [a,h] & (Dibenzo[a,h]anthracene)k /& 42 i /& ik il :fF] e, TR
HiZ PR b YT o AokPAmE 17 iER " HE2 at8° F1[q]
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4.

5.

6.

1.

1.

& (Benzo[alpyrene) s B BT E H AR S 59 5 AP 2 4 4 0L
BT E A 2 g AERE S FILFRIFEERP AW

Benzo[a]pyrene )k & & it o

110 & Eﬁﬁifi%iﬁ P~ T 304(Sr)k R AR FT 108 £ 5 2 B A 0 2 4R
MFERZHBW P TREAFEANTIDER T BB FPERT 3070
R 2 GRS PR S - 110 £ LA A THEA(Hg)2 7 A%
(MeHg)k & #p it 108 # 4 WAL B4F25 P fpfle £ R 2 H i jp "
AMBEATIDER " HE on kPG a5 FLF T2 3 2L FER
oo IR R M T ARIREE o v R T IR IR 2 A
A2 T HAER AW E PHES o

AP ERBGEFRINAPRE Y BF S U P RT A E
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