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Jarnberg, 2004 ££).

2.2 HLEEITH
2.2.1 ¥HAM

AR R RE A MER 8 o e AEAT A IR B S AR Db AR B KA g sl A= B
it (HHZL, 2002 ).

MR8 S [ 0 O R 5 A PR AT B0 o B v 5 g bRl 835.2210, JEJT 17— TG T
IR ALK P IR AR E IBET . WFFLEOE pH MEAE 1.5 21 11.0, M EEAEA B TK
fit SOCARHREAT, (HARFHef R AT W AR AT FRAR LS o A iR 1) 2 3
Wit AL 41 4

MR8 S R PR R S5 BT AN Be) U B s S vh R 835.5270, JEIT 17—k T
IR B IRAE A AR A I o AT 2 A I P 220 A A L W Sl P e ) 4
JefR IS . 25°C N Ay e it R 1) i) B e e - R A vH i 3.7 4

S E BRI 1 LW CAE S P T BT VAl . A 22 TSR B A i A v K
Tole DU 7R 805 77 v 1) A T e R s S A D B A Dl U A2 B e e
FEVG KT P BT e RIS s AT A B I B SR

D AT LR, A0 f AR R G & S i T 171 Fh S F 57 i) 4 A i
HRE L 99% I UK B T AR W R A A R A PE R SR A AL IR . e TR 109 B
T B 5 T A AR TR, B HE A e B R, 61 PP B4 B A SR R TR
(Dimitrov ¢ A, 2004 ).
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E— EL R W] A 4 S e i R B e 1) 25 P AE LE R AR A B T il 84 (BM &),
2003 4 a)o fRIGAEACHOTEAE BEARE H ATIE AT AE -

2.2.2 £PERE

MR, ARCELCRR I AN IEIE LT 2 R A EA WL B s WL “ &8 B,
RE S o> ZE AR T ALZR, ARG FRAT IR AR o X2 DA 4 e B it R B it /K i g - B A
W ARERERBRSNCRH AR R L, kP EAfMEEA

(Kerstner-Wood %5 A\, 2003 42), EMAEH Wi IR i IR 45 & 82 11 (L-FABP; Luebker
SN, 2002 )0 TR R IR I B S, AR E BT RE S At
Fr AN LANF]

e 4 G A 2L v 305 J& I I S0 K g i K FH #6. (Lepomis macrochirus) 4=
WIERVEEAT TIRK, R4 3 Re VR Ai R4 (BCFKO #¢ffiE 0 2,796 (3M A H],
2002 )

105 —TF 5T b, ST 4% £5 (Oncorhynchus mykiss ) I AL 2 H () A= W0k 4 2 % (BCF)
AL THE 251 2,900 A1 3,100 (Martin 25 A, 2003 4F).

AU S BCF (it i 28, XL BEAT T Ul REEA L)) M D H K BCF %L
fEAR#E (R4 ) BCF {EAE 5000 LR, (EJE M1 ESCIRRIR, Aoy beiiR i — R ik
T UL BCF AUE R EANGE 7870 S Wz D) oK) A= 0 26 B 0o X435 M i) 3 i I sl )
AR I, AR R I 5 AR, iy FUR I A e e iR B AT IR i i 2B
& BURIZEYOR R (BMF ) o RS T (10 2 6 BB S8 A FEL 0058 380 ) el e i IR
IR ORI T P A7 FA SR S BT AL = AR Z . (Martin 58N, 2004 4F a)o T
WRZHY Cndbkag) R A e RIS BN 2 a8y Anigd) R R
HA 5%, BBH) BMF {2 AT oS ORI o D7 T X e H il 73R 3 TP AR TR NAE
VRSB, AEICLEAN B LG AP TS ARAT AR AN SE I o B P AR AN [R) A0 B4 BT 5
LB PR A S e R IR IR L, ANTRIIRIRF AT R 8 11 54 4 mT RE 2 S Wi B R iz ) o
MRS, AEA WY AE AR R

*3. EZHEVHPNBINEAFEERKE. WHERA BMF EHHEUT:

PrFhFntth = R FE R IRE & ik
RS e = FFRE R AR BRI E (1700— > 4000 44 7

o AUBRS, L g, i A 8 A -

T ve), AR T A L AR Martin 26 A, 2004 4F a

~  BMF > 160, J&T bS04k i i

o JLHRIN, Mg |- MRSk IR B (6.1-1400 4y |Martin FEA, 2004 4F a
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KALHR X S5

— TR R R I L AR = (40-4870 4 | Giesy A1l Kannan, 2001 4
W)

- BMF=22 ST MR P RIEE | o nan e

= S BUKSEWEFC R SR T A SR BB | 5005 e

o K3, R RV A % 7 (1,280-59,500 AW FE/50, P

18,000 44%0/70)

- BMF~145 £ ~4000 3T M\ e RS tn e ur
CHefAo . it YLD A OHRD 153

OEAE/
- x SRR R FE A s (- 4
. Rl EH ;I%fﬂiﬂ%ﬁwém PRk B AR e (1-2570 45 Giesy il Kannan, 2001 4

- i SRR B AR = (10- 4 ,
. R, EH gﬂ};ﬁ:%ﬁmemﬁ,ﬂ&mﬁk%m (10-1520 44 M AHL 2003 4

- o JH W A A S et ik B A vy (130-1100 &4
o NI JE PV i /)

3, o5

Kannan %A, 2002 4

= BMF > 60 2T M [A] g £ b 45 21 10 Eedis

7F Kannan %% A (2005 ) Mo, SEIHERFE A (Neogobius melanostomus) %%
& BCF {HZ) K 2400, X5 5350 S BRI . St b Kk BEAT L,
£ CEETURTER R AR 384 A N 1) 42 3 S e i R VR B T 7= 2E 1K) BMIF 24004 10-20. 7ERIFSY
5 R IR A AT LG, TRE T P )4 S et 1 P AU FE DR 400 4 e/ v (R D,
Frr=/E ) BMF & 4 2] 5. 1i/K58, SeEqIfgyun et GEA., it JULRD) Ak
o UHE) AHLE, 145 22 4000 1) BMF {HA] M 18,000 445/ (EEEE) )3 AEH
BEvHE AR

SRRUE, BOR W R, SEFREE R A R GO PR B v TRE R s, i
B AT e R AR o B, DAY 6 I A Bt 1) 4 e e R 75 8K 3R 4
(TMF) K 5.9, i EYMASRE: —MooEHEAEY——Ir; Wpp ko ——=a
WA RN AR PG DL K —Fh R B At 2 N . WL S S AR E B R B
WhE I KZ 3 (Martin 28 A, 2004 4E b ),
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Morikawa 5 A\ (2005 ) fa i, W BAREFEDERNE. Tomy %A (2004 4 a)
FIF ST 45 RAEIH , AR AU B (A G B R T A 3 P 0 P T S R
L) A e AE YO T« Houde 25 N (2006 4£) 15K VU VE B WK 1)
BV R I T A RCE R IR A WIS

Bossi 5 A\ (2005 4 a) HIWFSERE 2D SCRF TAEMIBOE I RUAFAE . 5 RS B 22 A0E
DR B RN 2 L B SRR S ST A AS o (10 4 J v e e R R AR A 75 gt
17T HIE I AP T AEDIE T, IR e T E S WA S, ZRta
WELEIBEE (PFOSAD . M FE 2 HIBFGU A IR W 1 7E W Ve B ) vh 42 SR B iR
IAEDIBONE CREARAL S M < IABERESY < JEARD .

P, B2t 4 o B R 1) 1 B AR AT D g R e 8, SRA LU Y
JEUR B A XA 7= AR 1) o FERSAR T mo PSSR 1) 2 Fh 5 2517 BMF it #5 onJL BME K+
1 (Gulkowska %5 A, 2005 4F), Kannan %¢ A (2005 4F) [UHk&EFR, F5HE T BMF {5
310 F) 20 (HREMIA I . F5 Tomy 25N (2004 4F a) 715, =HERY: cod & F2 BMF
H 5.1, dEFRS: cod ) BMF 4 9.0, Newsted 25 A (2005 4£) $5i, FIWMFLshAHLL,
59 28 MR RH T 2 2R b 1R 4 G e R > 3 B AFDO e o i n, A et et i e A B
S 37 R AT AR S N 13.6 R, TIAE A BRI Hh AR TH Al 2 T I 90 K. Bl
ST HR S R4 TR e Rt R 1) B A AH M PR (Kannan 58\, 2005 4F). {HE,
WA S 2 o KA A R SR, BRI R S R A . A b, R
AR M AG AT 1R S SRR IR I B T AR e e e IR 1 B A

AT ERE R (R £ 1 B 45 & 5 BN Q10 J—— 11 & #1192 T A R R & 5 (7
[V L9455 A0 857207 2 W05 VR TR A 3 e e B A7 mT RE R 25 51k (Jomes SN,
2003 ), KT MK ARkt DT T 2005, Ankley %A (2005 4F) 1 1
2 0 AR FE PR A TR e i R /K R AT 9 £ ) A A A 5 ) R 7K Rt 2 e 4
TR B L T OC R, ML A S e R vk B0 0.3 = v/ Ft, I HRA 1T
BIENS (FEE] 1 Zw/JHRERN PPET R EE AT . Xl 7 ik
BRI AR DG IR B

76 3M v\ (2003 4F a) BT, fEVHA T 2R S et L,

R BE TR A 86 Tl vd /T IR HE 4% A XY AE W)k 4 32 B (BCF) #ffy 2 S K44 2,800,
e 49 KRJFiE 28 RS HLEZIEEET, Wivh 152 RG#&MHAZ P4
B BRIRIG R 50%. HRERNIET- AR, R LRI ELE 870 T v/ T IR AWk
Y ZBOCTEVESE . R, M5 R 45 A AR 2 IE AN IR T R B £ 44 N 1) 4 e B s TR
IR AE S LR A bR R R (0.03. 0.15 B 0.75 25/ T 5/
Ko FIHR 182 KD, 45 F B R AEAR 5 A1 550 & 2 28 A 1 4 e e o PR A 58
EEHEWK, AR AR OV IS IE E Y (Covance Laboratories A r, 2002
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T a)e FATAFIE A n] LA AR FL3h Y & B3 2SR, (H2 % F/amiFLshy)
5 BRI A ERERR, DU AL P & A R R U5, 45 A AR
] B B T4 i e TR A3 e B 58 425k 120 S (Rl LS 0 A A R AR & A

2.2.3 ImEEBERETIBENR
AR TR A AR (1) C ANV B F718 3.31 x 1074 1. T IXFh #8395 1 FIIR [ 43K
H

—KABERE (<2 x 10°), BREFMIBRAG AN KEHR . BT RWEbliR
ATRMEE, AR, D e b RN T RUR TR

=

— S L R R IR AT S AP R 28U ) B S B R A B 2K VU ) e
%, NIthsE R K W N-LIL G et ad 2k O REBIZ AT N-F 5L 4y befi
AL CTE W, IR H AR 287 UE ) AT 0.5 MO 42 9B PR 1K 1000 15 ) (Giesy
A Kannan, 2002 ). HABSEANER) G0 HefR AT A 3 N- L3y befiiz 3t
LIFBENG . N-HIL Ty hei 5 LREMERG . N-F L o e BT N-2 3~ i
il (3M AT, 2000 ). ATRERERANR 1T 1A o4 S el R S A W] REZR A 2
KATIBER D TBAT RO TR . — HREA KRS, ST LRFE S, 75K
SRURE LBk & I th 2 457 B 2 DR, BN K Rl (3M 23], 2000 4D Martin
SEN (2002 4F) MR ZACZ A RIS — Se R R R AT A, A
2462 N-TIEA RO RS QREPIIREE Y 101 Jeod ok, 7ERKAhh 35 Jemdok s
2% N-CIEA TR R IE ZREFIIRIE R 205 Jma oK, KAk 76 Kook .

T HEEK PRI, 289505 2 DAE IR S B N KSR . U N-2 3R 4 5 e R
FEOWE, AIEYE RS RNENE B (1.9X10° B2k Y/BER™) 260 HA B B /K AT (R {1
(Hekster 25N\, 2002 ). MBI, 244 TV HeliR ar & LU SO QA7 76 T 77
I, EATT S B b IR S BRI 28 R 2R (BM A+, 2000 ).

FE N EE R 3 T O R K S RSN B BE A 0.59 94 v/ A S oc ki R - IAE IR

ANTE R E AR I 42 0 BE R PR A 15 2 1 I 1T AR 5 Wi Ut e I A A 4 e S o T TR

AR KA PR AR S SR DT R T T 1 o i WIT 9T 3 A6 I & 95 A 1) 4 R 2 Jod il TR i A4
(Loewen %5 A\, 2005 &),

AR IR (K TR P R . XA UVE B & T TR, EEE
SR, B AR R IR A BT A AT R AR h AR T M SR i B R A . B, SR
AOP VAR T V1.91 THEA3 H A RE eI R W00 114 R OABEEE, 2004
D)o ARCERERR RO WGV 3.7 4 (BB, 2002 4.
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R RICIEIRNEY) T WAL S BRI AL SR AN 5 i A+ 20 O, DA O L%
VURTIRCEREN B, U SR A ERRAR, oA K] RE ELRRE#E AR (Stock
FEN, 2004 £E). DL, PREABUEREIR S, AIEeiiR — el 4 A
(s AR ARSR I AR B A ERE B W REATIE M I — SRS e 28 i i 1
TR Ja R AR, it A il B AEIR o

HCIUE EIRA A, Stock 88N (2004 52) i vl AT A ILAEAN AL SE I B2 0t
DA AT 2 A HOPIIREE S 22—403 KoK T BT R 28 Ak
G T BAR R AFE b AT

FETIA M AORS BLOF X B2 LAY N- Y 4 o e S A I 2 i £ 1)~ 280 P
359 JE/K o BEXNRX RSO, BIREH MRS, R BLOR DO AL T
I [ BRI AN by, DA R R ) e BB L b HE ARG,
DU ARV 2 7 i R S TR G RPR B AL o L. i, iy AL dh

AIREHT B TR LT e . ANSCT 3M AR IR R I A TTBOR R T LUR Y, U
P2 A R R BE T 0 1—2% A% . 5 — 7 TG, J4EIE, fEMIER T DAL
7 AR A AE L N-F SR e e A I 2 ik LR T 2edi o B3 (50 )
B i RE A IR ST

Shoeib &N (2004 42> b Rk HEWHR AL T SCRF . A AT [m] IR0 = Y s s <
f N-F L4 B e b W RS 2 3 28 (NMeFOSE) M AH I I N- 20 56 4 5 o e WAt Ik
S OWE (NEtFOSE) & ST Tl & . &llE, = NSNS RSk 2,590
FEva/ K3 R T70 Bva /oK, i % N AN AR 2 T R U 43 5310 24 110 T 85, BB Y
FER A b 2 T RE AR B N-F 4 G e WA B 3% £ (NMeFOSE) [k, I
FERNTE BT b AT (AR S T B2 2R A N- O JE A 5 e T Tl I 21 0 £ 1
(NEtFOSE) K . Shoeib % N (2004 48) B EIR, 482577 ShJR ] BE & i il A ik
PR BB H X 258 rf N- £ R4 i e W A Ik 2 i 2 (NEtFOSE) 1 25 5 A6 U

Dinglasan-Panlilio and Maybury (2006 ) ST G uEut, (E&FA R R I S0 )i
BRar, ALHERAE R L EE ORI = i b BT 0.39% )4 S E e i it 2 0k OB & &, 1E
ST KB S VE AR AT e o HbAh, IbRE— P ARSI E TRl T N-FIAE 5 T bl
Tt 2 ik £ 1 (NMeFBSE) i B it | behiifie (PFBS) [R50, RV P A= i) £ e
A% (D'eon ZEN, 2006 ).

FEALFERVE Z M AN S AR X L H i S Mg 22 (AR 22 A A b A3t AT T 40l
VMR . Martin 58N (2004 5 a) (IR0 ISR AR DX A= DR AT IR AR 1)
I RERIR & AT TR, RBLAE PRI R K 2 B R h A A A S AR
IR BRI LRI 2 N SRR SRR AL A i, R W] ARy e R HAT I

21



22

UNEP/POPS/POPRC.2/17/Add.5

BT ) IEAEMIBLHRIANE2E, (H] e T AVER . 5 e mr be iR A7 < 1
VI JFERS I S 2 A A T R IR

BARFTAR— B AR AR, (R AR BN R AN o Jir A ad ik KA At
A5 1) 3078 1 DX 34 S T A R 4 S e PR () AR AR A P45 (Giesy A
Kannan, 2002 %F a; Hekster 55 A\, 2002 1F). [FMPLHIEATEEE R K RIET
DL N-FF 4 g e P R P9t 28 ik £ A 00 R S R MR A G I A 2R A rp — B4R
Yo Ean, Hh AR PR R N-H 3E A~ WA I = 2 O (3M A H],
MBS 2001 4F a, 2001 4 b)o A Lok R e K Bl B/r e FA A HESI AR A
5 E R R AT M AU ) 5 28771

XML i% A6 (Onchorhynchus mykiss) FFAESCRAAREAT IIF 9 o, FEFARIN N-&
FEARAELE M (N-EtPFOSA) & -ELeiiR M Hi 1A (Tomy 58N, 2004 4 b).
XL IR &G B AE LB X A AR A N DA FE AT 92.8 241.9 4 5e/ 50 (IR ED) )
N- A For e B (Tomy 25N, 2004 42 a) #F—B 328 TR, B4 5L
G THE A2 A S IR 1K) — Fh 48 A PERT A, Sim i BT e JEA b HhIX . HO2, X
SO TR T AR I KT S B IA B BR 25 FE RBE 18 BT v R 8 0 RS B U R i S5
(Bossi %5 N\, 2005 % b).

2.3 XKEEMAER
2.3.1 FEFRERNERKREE

i A EE OR3P E G EPA) $52 . NI FIHLA 1) ITM AT T —1oe T
Bty LR b 4 G R R VR FE (R R B 9. (B it EPA, 2004 4F). 45 5 B R e Bl
S5 X ) R 1) 4 TR e R 1) 5 TR AR vy R AR I DX I B B T B (2.2-0.2 T /T )
FEVG/KARER ] (STPs) AR v A o kG I 31 2 AR Ry 1 A S e iR o v /KA E T
JRIK A A G BE IR /K- 0.020 B0 /T, R SE I AL I H ) 4 R B R /KT
4 0.038-0.152 #85a/ T

IR A R Jore i 1 FH JEL A 4 S e JEE RS A JO A T 0 DR VPG 9 AR A v S5 326 Y vk B )
LA DR TT o TR AN EORS I 21 4 56~ b il R 10 IR IR AT ) — B 70 1) ) A0 38 Hb
DX btz PR BT A L g5 SRR, AR 2 7 3 X 3 N A S e R R A
Bk 15-56 e wi/Ft, w5 rpe R PE A A S e he R B AH LR o IX B85 {1 mT LA Ay iz
B HYE AL C TS 52 E (Taniyasu 258 N, 2004 4F). ZEMEEZK (HA, Ao [EFIwg
) PRI R K P AR B T A g e IR, IR FBIAE 1.1-57,700 52 v/ (%N,
2004 4F; Yamashita ¢ N, 2005 7). 7EbifE CAbiminl . 48 EVE ., Jbil e SRR D
WRIL T AR LR (Caliebe 25\, 2004 4F).,
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FEAT X A 2 3l T AT (K — IS b, AETAKEORE GIERIK, ik, i oK, Tl
ATAMbG KR BRI AL T TR . IX R WAL R KPR R 45 AN [ X 4k
HH e 3 A7 AE A A I e R 5 T ) o 4 TR e TR 75 B KA 1 e /TR (S
SEN, 2004 4F)

5 [ 0T T OG0 5 7012 B VT 22 38010 w0 IR BB SR ORI A 7= B it R IO AR, LAk K
ABR) R K 157K e AN A TE I ) v A AT A R e IR (BML 2 | 2 IR TS,
ZAMLVEA (2002 4F) A1 3M A (2003 4F a)). FIUANET GhYlE: (AL, 5
LR BHEAT (GAD. 3B RHD A= Stk S sde Tl b i Stk &9 A
AT (AR (TNDL 2B WS 24k, BAEARZ b EWiEs). X
SO T R4 e bR R A B AN R 30K S P

F4 EEANMETHRONEREGRERAERERNSE (BSHE, 2002 £F)

TR LRFEEHERLETEE (ReE/ASRRNE/TFR)
T PR K AL HR) R K 0.041 — 5.29

T K AL R T 0.2 — 3.120 (-TE)

PHIZK ND — 0.063

TR ND — 53.1 (F#E)

K ND — 0.138

i1l 7K ND — 2.93

e RANH .

T 4 S T R AL R AP B R B EE , BAMP e — AN e AR =)
PR AR BT 7K A5 e B 45 R AE A Ja B i, — AN Edlks (GRS IERs) #ik
IKRRRESE B B . 22 4F3k (1980-2002 4F) NS KAHEH 210 JE W nhrishiz
PR AR JE W R vh (B IR REAS . A H e BER IR IR BEVE RN 5 2 1100 2 50/5%

(Furdui %\, 2005 1F), VI 45 RERM, B0 R0 e iRk i 52 F a3,
H1 1980 £EHLIM < 400 5z v/ 5 FH 48 2002 £E £ 1000 J% 5i/5e "

M A HARERPER TR T IR 1 IR K FEAR B L UEAT T 4 5 o Jd 8 1R 40 A7
(Hohenblum %5 A, 2003 4F). IXELTAVESITZEIR] (1 40, 7 (3) K. ).
AL (60 HEAHAZTZUM (2). AFAELEER KTV E M 0 2 2.5 Fod/ I+ (B2 2.5 7%
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Ta/ T 4X)E 0.120 fa/ Tt 3EAR) A PUAL K 0.140-1.2 Boa/ T AT 1.2 fhoe/ T, Zidt
fn B L il B R I A TR R TR )

5% i BOR M — 22 ZE S 3t R K B FE (Moody S5, 2003 ). %Ak
1950 AT 4R — FLAE I & A -r He iR (1) K KSR BEAT YN ZRisE 2], 31 1993 4%
MBI o R K PR BLS A R FeR, W 4-110 flod/ Tt

TANKIWIKFE OASRAK D AT TR E R g R 8. A REART S
ERERER, IRIEVEEALE 21-70 G50/, FEIXREEKPERIE R I T =Fh A bl
iR JLT T A REA T #8174 N-£.5E FOSAA (4.2-11 40 55/T1) F4 i - Le i (0.6-1.3
grve/ T, TR R /ST RAEA T S AR E IR R (2.2-17 g
/7F) (Boulanger 55N, 2004 ). T 2402 HFRHLIA K K ZH AN H3 A 2T 1)
PR AR, BUIZ AR R K WA 25 H e iR . 78 153 KRR
(RIVR AR A H RS 0 380 ) 4 TR e B IR T BE VG TR 7E < 0.017 1) 2210 B/ T o 76 F3ERAE
AU A 21 4 5 Re iR (Moody 25N, 2003 4F).

Tt S5 MR AT () 22 T 50 A IR Bh 0 A4 I 5 A e e R R A B 2 A G I % A
G, W, EAFRESAE NI 3N B S WA P A TR e R R T e e o
AR, S KSR P R4 9 S ot i 1 T 8 7K1 7 6 56 Al b B 30 X sy L 58h )
M E, N 59,500 i re/ T (WEHE) (Kannan %A, 2005 4F a).

Martin 25\ (2004 4 ) W& T ISR ACH A= P0HE T IEAE A H 16 A S e R /KT
A TR R PR AT 28 K 2 B E A # AT R I, I HAE T % T o 1) 30 0 A PN A R
Fro AU RER NI BB IR =, R B T IMELRE 3100 405/ m (B K AE > 4000 4458
/58 o LR BEAAR P A2 T Bl R VA B 2 i S A SR S Tk BE Y 5-10 £, JFHAR
T DART O () F A A AE T AR BE IR T Y R AR WAL 22 Cln 22 SR 50K
ANEAA) WEE (Martin 25N, 2004 4 a). HEREEEZ (PFOSA) 244
TR ) —Fh A4, 7R ZEFEA A R I AR P 14 T e s ok et B2 v T4
SCE BRI B, AH LRI FL B PG AT BT AN [R] o 3 13 B4 0 e s e fe £l L3 4
A A 3BT R AR T F A T e IR, 1 v R B DU R B e A 4 e~ e st e A
AT e I T R A g 11 &5

FEMEF % R 5 AR A R A DA R TR it . 7EAESE, WD L JE N Iz i
B AR S ACER T Sy UAR AR AR M KIEAE BISE I Rl Clnnde -k 2ok
AR TE R D HPOR RN S RCE e R . ISR e i == KR S E I A
Pt CREAESEACER, W51 AN AR EE LI WA T EEGE I 2 1780 Ahoe/ v ol
FONRD ML 4 S RS RV LG R 7 < 1—2220 v/ sl s B JE 46 L XUt Fg
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(1) B R B B A DR R FE AT 21—220 Al /v o Z2 IS 7L o, 5 A4
FLE, Bk 5 PR 4 S e R B fie vy (Newsted 5N, 2005 42D, 7E
KT WP X &R s, SR CEEpbmg . BT RN s
BerfRu Bt i T AR A 538 (Sinclair 45, 2006 ). BT INE LR (5
WKHE IS AN BT 5E) N 1993 4R 31 2004 EEH BRI RY], B A e f-E iR

WPEIEAETHE (Butt 55N, 2005 5D CATIRAE SR HAE I X BRI g1 B DX 1
1 N 052085 1 H8 e e~ e R PR VAR R VB LA < 1 450/ 50 28 2220 458/ 56

Kannan I Giesy (2002 F b) XAFRSIIHREAR AT 85 R T T g . #driidigd
FEACSK B 525 A5G AU AT R B aak (P K AR FLa0 ) . 5525, F2k, T-ATZ AW
Wizh. B I IFEASRLE 1990 AR . LT T4 1,700 FEA, i THF
A AR JULIAIERI R () A S S e R vk B o AT MIBR e TR 1 g/ v B 35 4l o/
Wo FRULEINE 6 FivR.

5. FREIFR A £ 53 I iRng i KR RAR TSI
fi#E Kannan 1 Giesy (2002 £F a) 12{a941%}

Fh RAKRE ng/g wwt i 571
KA FL B ) 1,520 77%
IKFHFI 7K 4,900 100%
BN 2,570 60%
2k 1,000 38%

FERZHORFET, QAR H AL AR REAS, 0] LU I 215 > 1 4)95e/
YA TR ROEIR . AR ELAL T ok A LI X Ak B B T A 2 R, R4
S HEREIR I U T X, AR AR, (EE AR SR T R AR X 5
CUnipe (A I A Beli PRk P 2 B ARk, B HAH
s ] P A i S 2R SR S AT vl e D B ) A e ks, XU e AT B e 1
B T AL . 2 T TR R 6 Fios.
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& 6. HMAALEFEREBARNAT (HIEREZEEHER 2002 FHHERZR)

RENRSRE
MREE Sk b e
(RAEFFHE)
B WK
KA L S ) 2 Rk CHEIE, n=26):
WA (% _ , . B8N
1‘&‘ )JD;FIJ}E)E'ik\ Eij({ﬁ 1520%?@/?@&4@
frrpz . dbdBuk | A SERE: 420 9458/ vl
DI b
JEE FEAT RS O INBEHES) (BT, n=281):
EPN) B AT: 1,100 9055/ 503 ALHRE 2 (it
SEYIE: 240 245/ o &
Jetese CHFBE, n=7):
e KA : > 4000 4450/ 73 05§
I R AEvk v L PRI 3100 455/ L E
;Y. SFEMmE | B g KA X
TEALRE JEHIN JHRAE, n=10):
R 1400 4 ve/ v Vg 5
SERE: 250 44 5E/ vl
@2 (UL, n=172):
e KAH: 923 Y ve/ eV E EE A ISFRT
e EE SN SEHIE: 40 4/
[ N 7 N 2 C
FAR) fifits (LA, n=10):
KA 296 447/ i & e PN
SERME: 120 4450/ 7o ip &
T YR (E FRIE (i, n=42):
v Y JHE. H
. BPHE. W) WKl 2570 AT L

it AR

A

SERE: 520 g e/ =Tt
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RENESRE
W a Hx 1 5
(BAEMTHE
K FFHE, n=77):
e N 4870 9l va/ iV e
2 8 /K 52 K0 ] i T SEYAE: 1220 4 5/ ey B
DL ST FERE, n=5):
BRAE: 994 ng/g I HE *H
SR . 330 ng/g VR
s [ 0 15 5 2 A GRS, n=77)
(VIB% [ Vs fl 28 | F e KA : 100 4458/ va Vi 5 & [H
PHRRE) TR 60 A/
i ),
4y 2 ahs
SR S S s 59.1 T
R 3M A ] G - S [
Bt b3 K R e
HF Rt SERIME CRE): 1,332 /T3
W
‘ V. 3-8 ghTvE CRTEGT KA
L T RS £ ‘
f,fﬁgm R TR MR BRI | Tt CHER o)
R /R BRI 20-44 55 /55

PORIKE: A: 3M A+ (2003 4 a), B: Martin %A (2004 4F a); C: 3M Z2AH] (2003 4Fa)
Giesy fll Kannan (2001 % ¢); D: 3M 2#H (2003 ) ' Giesy f1 Kannan (2001 £ b); E: 3M
/3] (2003 4F a) H Giesy Al Kannan (2001 4F d); F: 3M A ] (2003 4) H Giesy A1 Kannan (2001
Fe); G: &GdZ (2002 4F) H Giesy Fll Newsted (2001 4F); H: Holmstrom %5 A (2003 4).

M 1968 421 2003 I I D 1R R T NS (Uria aalge) 85+ K4 S e ki
TR E (Holmstrom 25 N, 2005 4F), 253K 2 fror, H 1968 4FLKRE—HE I
THa (17-623 45a/58) .
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B 2. 1968—2003 FFEAEPF HIHE KRR WT B RAERHEIS (Uria aalge) HHHill#s 42
HAE BRI L o Aok A B A OR3P FZ AP “ Screening av perfluorerade
dgmnen” & (2004 4F)

RFRETGBISER S
HATBRIER AL, IO+ 95%
AHRRIERE R R 2R

1400

1200 Ay

e
Ju

1000 L

i/

800

600 | )
/

LIRS,

400

/Q\\®/ >

200 ~7”@ _G/CE

0 -2

1965 1970 1975 1980 1985 1990 1995 2000 2005
SEHEHR

2.3.2 E£YHH

ARV ARI, AP R 2 A PR g v o AR X K 68 5% 6 X BH 40
(Lepomis macrochirus). #T%ff1 (Oncorhynchus mykiss) HIBFFT4E %, Bk &
% (BCFs) ittt ol 2,796 CEE4cf). 2,900 CFFE) AT 3,100 (M), B
I Rl (Martin 55 A, 2003 %),

YT A TR 2 Y5 KA R ) K HE N IR (1), IR e A i o e fe TR 3 N
MR F AN AR A KR S BTSRRI
ERALEIRTE 24 /MR E (95%) fAETHIBIE (64121, 2002 4, Xn]
DUERE A AT 4 BB A 5 A 2 3 A B s AR ) A e bt iR & AR i o

X 25 AE P Iy 0 AT PR g LN 1T R NSRRI Fh A 28 T ESE . ol 3
WoR, 5Lt NBERIREAR (17.8 (405/78, 4.6-33, n=26)) #lk, HKEMAE
(R 2 P I A R IR S e s (27.2 4ha/5i, 3.0-67, n=10) (Kirrman 25 A,
2004 ).
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AR A G B R VA B St R (B 7 36 El LR 3M A Rl etk S A=) T AR
R, 2245 (2000 4F) W& 1 MLE SR K PAE 0.06-10.06 7376/ 7 ( n=263,
ZHEHS, 2002 4,

— TGRS A 0 ARG TE 12 SRR S = AR A3 1) SR R AR LA A
S H RS AL SE YT, S A R R A A R BRI R A TR . 255 38 1y
FEARTA 37 S A WRELE 036 2 35.3 4/ I ATt iR, 36 00 & A Ik A
0.15 42 2.04 44 v/ v LR A0 E e fei e (WWE, 2005 4F).

F 2002—2003 AFHCEET 3,802 R KNP Ji DT A LI A AR H FRUAFE 88 P ) R b X 4
HIFHAT RRIBILBIREE . AR IR IR A R RE L A S (Kdrrman 458N,
2006 Do FIrAT IR ML AEAS P A2 S BRI RN 42 S be I A i B AL, R4S
FEL 2> IAE 12.7 22 29.5 Gha/=TE CF¥ 7.2 ghvd/=TH) 1036 &2 2.4 ghvi/=TH CF
0.81 ZN50/ZT1) . AEATERERAIR T I, SRR AR LT i 2 18] s 8 AR SRk
ST FIARS FE 4 AL B KV BB W2 ANTR] o ARG, AN R 45 e 2H 22 TRl A7 22 531 o

2.4 ZLig K TmREEFE

2.4.1 HENMEE

EREEYE. AR MRS PE e fih Sk 7 A8 P e 4 Je o bl R, LA R R AR

AT LAAS HZA 5 Rl L sl P B 0 TR AR R o AR SRR 1 1 A B 9 RN S0y 1

WP A S5 . X AR LT, HARTT S 4 A A5 E VP AL g5
(2002 4F) o A K A B A0 IS EPs R

o TE 90 JMIFH A I PN i 3ok mi AR AR RO B ok 4 SRS e R R &, AU EE 4 ok 0
0.5, 1.5 F145 25/ T (WKE) /K. UFIELA 4.5 250/ T (KED) SRER
TAE (4 5D s — R . FIELE 0.5 3¢ 1.5 =50/ T (RE) /RINEA
RIAET:, (HE BT MRt AR IR o BT B AR o8 Sl ] A AR F /K,
DA e ek A e e o] LA RAEFZKSF (Goldenthal %8\, 1978 4F a).

o EJEIA 90 KA I A T A A e mE MR EG Hh 4 O U FH A A R R R A AR 1)
Y, FIEAERSEATEYS 0. 300 100, 300, 1000 F1 3000 2% 58 45 i b i 18
BREL YA TR IR B AR 300 =0/ Ty & UL E YT 18 Z i/ T 78
(KD /R AU B, KERAEIET:. & & 100 Z50/T 7 (6 Z5w/T 5w (&
) /R B, 50%H KRR (5/10) FET-. &b A i b & e AE 30 =50/ T
5 (2.0 Z 5/ Tow (KD /R B, A KRAAEERAEG L, (SRR i E
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wmHINEA . T BRI N B AR WA RAEH K, R Tk e Jonl W
ANEAEHKF (Goldenthal ZE N, 1978 £ b).

o ARSI BRSO I s A2 KR A= 0.1, 044 1.6 A1 3.2 2=/ T
o (KD SRR R 5h . FRAE 1.6 A1 3.2 =5/ T3 (fKH) /KEY
RIEE — ARG R B R B 1.6 =00/ T o8 RED /R FIm 4L 34%(86/254)
[R5 —TFARYRAE e 4 RIGAET:. 3.2 Z5i/T 5 (JKE) /RAIEHT 45%
(71/156) WER—TFARGIRAE A2 1 RIGHET . IXLEL B B is S5 B RE il 4
Ko MFNEAE 1.6 F1 3.2 2o/ T (KT /R RHMABREH CSAEwHE, &
AR B RRAG. AREKAREIAE . FlEE 32 2w/ T (KE) /KK
RN T JREEIG . fE% I T, SR WA RVEH KA 0.4 250/ T35
(PRI /R, RIUNE —T R RAREE T T WA RERKY R 0.1 =
o/ T (JKE) /K. (Christian 28 A, 1999 4£), Luebker % A (2005 ) HE4T
(R R IR S & S A w4 7o

o EEUFACEM AT AR 26 J 5 LR IR LS (B, MR BRI
JIECTI T S A R D 2 R I3 S IHT 22 BRI CA M%) (Covance Laboratories A
"], 2002 1F a). AEM SRS M I FAGEZ 0.03 = vd/ T o (D /R, fX—
KAV b, BRSPS T 4 S B PR R P (B 43 0 A 19.8 Fikvd/
va 145

o KRG LTI PR E SR BN, MR RN B2 5
7F 0.06-0.23 Z 50/ T- 5 (fKEE) /KA 0.07-0.21 Z 58/ T- v (FKE) /R, 2 A
BER G 2 LA 200 2% ;e . (Covance Laboratories A7), 2002 4F b)o AR
FITRE B BE A %2 381 5 W 1) B A B Pt o2 I HFIE 40.8 fl v/« IML¥E 13.9 =
/T

Grasty 5N\ (2003 4E) L9040, WFUR AR WE 05 o 01308 il 4 S v b e
LTI 100%50T, HARTE SR EERIAZE 17—20 K FHRGRTA 4 e iR 25
2o/ T RE) AR 19—20 K1 ARG 4 v beifiig 50 2w/ T . 3%
HER A A e Ml & B 32 B, {H Grasty 25 A (2005 ) Jii KA T8 1€ 4l AT
275 e I LEE

2.4.2 %7554

IR R IR A G REVE RO LXK A, ik EEHESI . EEE. L

BRSSPk B R b A o A S B A TR AT £ 1) 2B L AR 1] (Pimephales
promelas) ) CANBAR L EEICIREE (96 /NP 4114 4.7 =i/ Ft. fEAET R KR
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FERAZAMIT ] (42 KD, R SL R IR 1 SR TC I BE Ry 0.3 =5/ TH (A4,
2002 4F). #EMEL, Bl (Mysidopsis bahia) 7K A4S BAREBEEKRE (96 /NP
H 3.6 =i /Tl AT EE R 0.25 = /Tt (BAAZ, 2002 ).

Macdonald %5 A\ (2004 4£) ST IIWFFTHK, $#EI5C (Chironomous tentans) 7E 0.0491 %=
S/ AE TR AT DU KRS 10 Ko WFCEIAE, AL T RR ) # E2E L
X A K AR AR I B Rt A AR, X AT R DR IR ER R AR R A HAE
M= R AR B iR AR W], REBCARN SR AF R ER; mKENH
Py aby G REE RS W 1 O T N I Y ata o | N

o SR ) 2B AL T R 4763 1] (Pseudokirchneriella subcapitata), H4i = Eedlk (96
ANIE, AIREF D) k482 ZTi/Th. [F-RFSL T A E, B3t Pseudokirchnerilla
subcapitata [ 5K TSI EESE 5.3 Zw/FF (Boudreau 25 A, 2003 4F).

A B S R 3 3 T B A A R B RIA 21 R, R A T A TR A, A FE A
SEAMARINE RS AR AR BYIHAER . BT W ARG AEGETE e MR
LERE PR EAE 10 250/ T 5o &, HEPESR KM (Anas platyrhyncos) 23 I S2 AL AR /)N
K T2 DRI RN (BM AHE], 2003 4E b)) RSN, ML3E AU A 4 g6 e fisk
PR 53 A 87.3 Bl /= TH A 60.9 Tl ve/ 38 (3M A F], 2004 4F) . % 14 # (Colinus
virginianus) K i, EYH 10 B0/ T e )& W BN AR N, B4 I
TR OHEMED . SR NGB CHEPE) S GHAREAT VG e S BRAR o e M 6
SIS U P 0 2 TR R TR B 84 e /=T s (5, BUETEID. 8.7
WoE/Z T S (21 D A 4.9 Mo/ Toet GRED T, EEMRETERSEIREE R 141
o/ A 88.5 tr/ve GRE) ATFE (3M AF], 2003 4E ¢).

3. FERLRIR

PR FIR L E R T, ERRE AR 2 A B MR SR &Y.
TR HERE IR FAT R IR T, I — H Uk 2 T2 Mg, WK K
WARFIR IHTM . UK. BUIRERGT Ao 45 ELeRiig nT B S A7 ) T A T 18
XY RN 5 AR AT KR LS 3 50E 30,

T LMRE R, AT R I LA S S A S S R A OC ) A E S P & iz
. T4, DRFELBIRAS 25 R A P AE )\ A AN ERS T TR A A,
W B3 2.1.2 P o LR AR R S I e o (R A AR TSR = AN T, WL 2.1.2,
H AT M TG AR 08 A Ol S 75 A

IR BRI AN 5 A GV e R AT IR AT A A I R . PR 9 T AR A i
FEFRFEAIASE, ) 35 A X LU 7 s B A A (A B AR
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ST E R L 5 A B RAT D% 1) 0 JoR B At RS ) LE AL RIS TR R AN 2
M B e, B DARMEA PHE— i A S eI AT R IR T SR 4 e i i 1R
HISREE G = 2B R . H3E, A sl or et I St b A, T BLE ol o nl
RE PITAT 5 A 0 R IR AT O A o 1) e 2 A i o

I BRI ANER SR, EAEATATIAIE 2 A NG b AR AT LKA e s B
BERAigh o PHE— R0 Y T 2 o e T P2 e A P 2 1 2 et A A

RKYEYERNE T, ETAATENEIDWACHREE. 1530, FTEAKSE RN DU 4
T HERR S AR, Y TOE R D b A5 SRS YR A S S Be i Rk 1
RSt AT LS N S s W MR R B b . RV A 2RI A IR 4 AR B
i, (HHAG BB R B . A, W s bR R A LR B AR IR 4L
ZUR AR, 18 H T A 2 BOM A0 8 R E) LUIR 20 2 ) ok 2 D4y At )
B BRI AN & R IR BEiR o SEAFE RATE 5 A AR 8 N\ K SR AL 3
PRAACEL T iR B e IR - 7275 TR B AR A s n a2k, ity
K AGRRIERR LD BRI B T A foEpeiiR . [FIRE, SRS TR SR LE,
A B SN I 2 & R R P A e iR o RIVEAE L8277 Rl A i e R
eVl NI SRV N S RA b7/ IR BN LB B2 g EAIES /N UINIIRIRE S 7/ F AV HE7/ D0 PR e
FREliR, RO e HA R ATERH I B

RS EEEIRGUINE-V6 e of T s A T 1l e vt | WP SRR/ At AT DL Al 4R € R A e
S ne T 2y ot L ST ST s S T Sy R (19 W R AL P s i DD P S
I AEAR AR AL T A Rl . AT B IRIA B T AL I BARARHE

ERCERRIE B T AT H R IR UE . (IR LS M ARG, DU Al
HJEANARIZET (K A RV S, AR W] A i e el 2 6 TR L sh e Jl A 35 5%
Wi o A9 BRI K AR AR AT 85, RN AR U S U D)

R1. ERFEREROFAEFNSZOEE CRBIERAEN,
R P ATER MRS A £ B EREERE, )

ST i A e
FrifE e
(/)
. . Fr A VEN IR . 7EAL 2 R0 AE Wt vh MR R AT
Fe A & .
fry BRARE o
WA SR IR S 8 3 T TR AL
EERWE 2 KFEH=22-160,
R Ak s 250 = 2796 — 3100,
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KRR >2 R Ol >3.7 A0l

S B A TR =)

TR B A I R0 P RS
WA E T AET R 4.5 = d /T vw (R
SR IR SIRAET-R 1.6 Z 5/ T o (fF
) /Ko

B & SRR 2 k2 (Mysidopsis bahia): 2155

TEIRIE (96 /M) =3.6 = /Tt

AR, Bk D (Pimephales
promelas): PEBUILIKE= 4.7 Z70/T}

UOBEFCR I H AR A A A R R £

INEERBEAT T 9% T A g e i R o 7 A= 3 0 1 UK 7 oo A, e rb ke 0 sl £ 1 4%
i 55 L s A AT TR MM 5 5 OISR IR VHAl s, 2006 4D, 472
WY, H R A e e R IR IR B S 2 A v T 2 L3 A0 1 1 DS o

XA BEREAT XS B £ 0 A, FEm RS ARSI T e m ik g, S RAECR 3.77 T/
o G TP (Y ] 2.00-3.77 fve /5™, SP384H 2.37 o/ ve ™ GREED TP, Smithwick
2N, 2005 4E). LWEACM BRI 3.77 oa/ve T GBI HTE 4 Sor e ik i 5
KPP % A 2H 2005 BE 2% K2 I ) 40.8 B/ vt G TR A I Sl (WFST 8 40
W4, Covance Laboratories 2y ), 2002 ), —HWIAENZL N ZE 10, BHINE X
A AT VAL A v BT AR R B 28 1007 TT VA RS R B 9.2, TS 1
DLt 3R B TR XU o Lh K SRR ¥ 76 5 m P A5 AR VS AL AR RE AT IR 1) e AR B 1)
SAF N AT, T H B v s IR XSS R £ Ch 2.1 31 19,

INEE KA DX AR AL AR S8 At F 5 A B iRk P e i AL AR R 2 — o (H2 %8
B ESCHR 2 FAR AL S AT AR DX A BR R AR A TS AT AR (R, DA A Bkl
SN P S A AR, HE I A T A A DR i 3 B IR I R T SR A O

VP2 ISR 2 M AT ) SRR 2 Rt S SN AL Rl 0 DR v Bt S oK
FE A O FREAE Y P O B, 0 UG 7 Kl FEANE S 1 38 10 1
R AEAERE S OIS RIBIHZL, 2006 ).

2 REFTAB 100 BT NS S A PR AT Py R A AR PR L S M T UG S K T B
Wi 7K1 PR HE T o
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4, HERIE

IR AT N IS S G i, I E QAR . IR BUAGE, S aivbe
i S AR AE A BT H B NSRBI S A 10328 185 1T REACY (14120328 1 [X A L 1
IR e R U T e B B IS BRI LY . BRSBTS
A DAREMR A e e iR, A9 Ve R AS B FEPITAT A o A BAT AR s (R FF AP, O
LAy AEm P YR Bt S 8 p AT B & BRI ZE DI

S I EE AR B IRIE D IR R E R R 1 A, RO T 5 e fe e R AT
RV AAEH] o DAl BOAC, IX R AT IRAEAT LE R 5K A, iy HLVE 2 R AT54R
FEAREAT X it 25T Ay e et T BAT A AERR R ) BLUROL LS ) Bl
T (AT REkE I BE L8 iy B IR AR A £ S SN LB (0 A KPR A B 35 5 O
HAE T i-r bR e ARt i) 2 ML, s X s JF 2T 20 i
RV W] BRI 4 SV e IR AE PR B v A REAAAAAE, W LLAE, SRR, 18
FOR B BT AR, WTRES 3O NSRS AT S . i, A
IR A BRI YR RT3

34

DTN AR LR AT P O HER AR, AR TR AL A F T
BRI AT VT o



UNEP/POPS/POPRC.2/17/Add.5

S5 3k

3M, 1999. The science of organic fluorochemistry.

3M, 2000. Sulfonated Perfluorochemicals in the Environment: Sources, Dispersion,
Fate and Effects (AR226-0545). 3M Company, St Paul, MN.

3N, 2001la. Analytical laboratory report, determination of the presence and
concentration of PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556 and PFOSEA in serum and liver
samples of Crl:CD(SD) IGS BR rats exposed to N-ethyl perfluorooctanesulfonamido
ethanol. 3M Environmental Laboratory Report No. Tox—001, Laboratory Request No. U2103,
3M Reference No. T-6316. 1

3M, 2001b. Analytical laboratory report, determination of the presence and
concentration of PFOS, PFOSA, PFOSAA, EtFOSE-OH, M556 and PFOSEA in serum and liver
samples of Crl:CD(SD) IGS BR rats exposed to N-ethyl perfluorooctanesulfonamido
ethanol. 3M Environmental Laboratory Report No. Tox—002, Laboratory Request No. U2104,
3M Reference No. T-6316. 1

3M, 2002. Final report, perfluorooctanesulfonate, potassium salt (PFOS): A
flow-through bioconcentration test with bluegill (Lepomis macrochirus). Project
Number 454A-134. Studyconducted for 3M. Wildlife International Ltd., St. Paul, MN.

3M, 2003a. Environmental and Health Assessment of Perfluorooctane Sulfonic Acid and
its Salts. Prepared by 3M Company, with J Moore (Hollyhouse Inc.), J Rodericks and
D Turnbull (Environ Corp.) and W Warren—Hicks and Colleagues (The Cadmus Group, Inc.).
August 2003.

3M, 2003b. Final Report PFOS: APilot Reproduction Study with the Mallard Wildlife
International, Ltd. Project Number: 454-108. US EPA OPPT AR226-1738

3M, 2003c. Final Report PFOS: A Reproduction Study with the Northern Bobwhite Wildlife
International, Ltd. Project Number: 454-108. US EPA OPPT AR226-1831.

3M, 2004. Final Report: PFOS — A Dietary LC50 Study with Mallard. Wildlife
International Ltd., Project No. 454-102. US EPA OPPT AR226-1735.

3M, 2000. Final report, Sulfonated Perfluorochemicals: U.S. Release Estimation —1997.
Part 1: Life-cycle Waste Stream Estimates.

Ankley G.T., Kuehl D.W., Kahl M.D., Jensen K.M., Linnum A., Leino R.L., Villeneuvet
D.A., 2005. Reproductive and developmental toxicity and bioconcentration of
perfluorooctanesulfonate in a partial life-cycle test with the fathead minnow
(Pimephales promelas). £Znviron Toxicol Chem. 24 (9):2316-24.

Berglund M., Personal communication. Institute of Environmental Medicine,
Karolinska Institutet.

Bossi R., Riget F.F., Dietz R., Sonne C., Fauser P., Dam M., Vorkamp K., 2005a.
Preliminary screening of perfluorooctane sulfonate (PFOS) and other fluorochemicals

35



36

UNEP/POPS/POPRC.2/17/Add.5

in fish, birds and marine mammals from Greenland and the Faroe Islands. Environ Pollut.

136 (2): 323-9.

Bossi, R.; Riget, F. F.; Dietz, R., 2005b. Temporal and spatial trends of
perfluorinated compounds in ringed seal (Phoca hispida) from Greenland. Environ. Sci.
Technol. 39:7416-7422

Boudreau, T.M., Sibley, P.K., Mabury, S.A., Muir, D.C.G. and Solomon, K.R., 2003a.
Laboratory evaluation of the toxicity of perfluorooctane sulfonate (PFOS) on
Selenastrum capricornutum, Chlorella vulgaris, Lemna gibba, Daphnia magna and
Daphnia pulicaria. Arch. Environ. Contam. Toxicol., 44, 307-313.

Boulanger B., Vargo J., Schnoor J.L., and Hornbuckle K.C., 2004. Detection of
perfluorooctane surfactants in Great Lakes water. Znviron Sci Technol. 38 (15):
4064-4070.

Butt, C.M., Stock., N.L., Mabury, S.A., Muir, D.C.G. and Breune, B.M., 2005. Spatial
and temporal trends of perfluorinated alkyl substances in ringed seals and seabirds
(Northern fulmar and Thick-billed Murre) from the Canadian Arctic. Presentation at
the International Symposium on Fluorinated Alkyl Organics in the Environment. Toronto,
Ontario, Canada, August 18-20.

Caliebe, C., Gerwinski, W., Hihnerfuss, H. and Theobald, N., 2004. Occurrence of
Perfluorinated Organic Acids in the Water of the North Sea. . Organohalogen compounds
66.: 4074-4078

Christian, M.S., Hoberman, A.M., and York, R.G. 1999. Combined Oral (Gavage)
Fertility, Developmental and Perinatal/Postnatal Reproduction Toxicity Study of PFOS
in Rats. Argus Research Laboratories, Inc. Protocol Number: 418-008, Sponsor Study
Number: 6295.9, (8EHQ-0200-00374).

Covance Laboratories, 2002a. Final report: 104-week dietary chronic toxicity and
carcinogenicity study with perfluorooctane sulfonic acid potassium salt (PFOS;
T-6295) in rats. Study No. 6239-183, Madison, Wisconsin.

Covance Laboratories, 2002b. 26—-week capsule toxicity study with perfluorooctane
sulfonic acid potassium salt (PFOS T-6295) in cynomolgus monkeys. #6329-223.

D’eon J.D., Hurley M.D., Wallington T. J. and Mabury S. A. 2006. Atmospheric Chemistry
of N-methyl Perfluorobutane Sulfonamidoethanol, C4FSO2N(CH3)CH2CH20H: Kinetics
and Mechanism of Reaction with OH, Environmental Science and Technology, Vol. 40,
No. 6, pp 1862-1868.

Dimitrov, S., Kamenska V., Walker J.D., Windle W., Purdy R., Lewis M. and Mekenyan
0., 2004. Predicting the biodegradation products of perfluorinated chemicals using
CATABOL, SAR and QSAR. Environ. Res. 15(1): 69-82.

Dinglasan—Panlilio M. J. A. and Mabury S.A., 2006, Significant Residual Fluorinated
Alchols Present in Various Fluorinated Materials, Znvironmental Science and
Technology, 40(5) - 1447-1455. Environment Agency, 2004. Environmental Risk



UNEP/POPS/POPRC.2/17/Add.5

Evaluation Report: (PFOS). D Brooke, A Footitt, T A Nwaogu. Research Contractor:
Building Research Establishment Ltd. Risk and Policy Analysts Ltd

Environment Canada, 2006. Environmental Screening Assessment Report on
Perfluorooctane Sulfonate, Its Salts and Its Precursors that Contain the C8F17S02
or C8F17S03 Moiety.

Eurpean Union, 2006. Restrictions on the marketing and use of perfluorooctane
sulfonate. European Parliament legislative resolution on the proposal for a directive
of the European Parliament and of the Council relating to restrictions on the
marketing and use of perfluorooctane sulfonates (amendment of Council Directive
76/769/EEC) (COM (2005)0618 — C6 — 0418/2005 — 2005/0244 (COD)).

Fire Fighting Foam Coalition, 2004. “Estimated Quantities of Aqueous Film Forming
Foam (AFFF) in the United States”. Prepared by Robert L. Darwin and available in the
US electronic docket system, www. regulations. gov, at document number
EPA-HQ-0PPT-2003-0012-0714

Furdui, V., Crozier, P., Marvin, C., Reiner, E., Wania, F., and Mabury, S., 2005.
Temporal Study of Perfluorinated Alkyl Substances in Niagara River Suspended
Sediments. Presentation at SETAC 2005, Baltimore, Maryland, November 2005.

Giesy, J.P., Kannan, K., 2001. Global Distribution of Perfluorooctane Sulfonate in
Wildlife. Env. Sci. Tech, 35, 1339 — 1342.

Giesy, J.P. and Kannan, K., 200la. Accumulation of perfluorooctanesulfonate and
related fluorochemicals in marine mammals. Prepared for 3M, St Paul, MN. In US EPA
Administrative Record AR226-1030A (and cited in OECD, 2002).

Giesy, J.P. and Kannan, K., 2001b. Perfluorooctanesulfonate and related
fluorochemicals in fish—eating water birds. Prepared for 3M, St Paul, MN. In US EPA
Administrative Record AR226-1030A (and cited in OECD, 2002).

Giesy, J.P. and Kannan, K., 200lc. Accumulation of perfluorooctanesulfonate and
related fluorochemicals in fish tissues. Prepared for 3M, St Paul, MN. In US EPA
Administrative Record AR226-1030A (and cited in OECD, 2002).

Giesy, J.P. and Kannan, K., 2001d. Accumulation of perfluorooctanesulfonate and
related fluorochemicals in mink and river otters. Prepared for 3M, St Paul, MN. In
US EPA Administrative Record AR226—1030A (and cited in OECD, 2002).

Giesy, JP and Kannan, K (200le). Perfluorooctanesulfonate and related
fluorochemicals in oyster, Crassostrea virginica, from the Gulf of Mexico and
Chesapeake Bay. Prepared for 3M, St Paul, MN. In US EPA Administrative Record
AR226-1030A (and cited in OECD, 2002).

Giesy, J.P. and Newsted, J.L., 2001. Selected Fluorochemicals in the Decatur, Alabama
Area. Prepared for 3M, St Paul, MN. In US EPA Administrative Record AR226—1030A.

Giesy, J.P. and K. Kannan., 2002. Perfluorochemical surfactants in the environment.
Environ. Sci. Technol. 36: 1474-152A.

37



38

UNEP/POPS/POPRC.2/17/Add.5

Goldenthal, E.I., Jessup, D.C., Geil, R.G. and Mehring, J.S., 1978a. Ninety—day
Subacute Rhesus Monkey Toxicity Study. Study No. 137-092, International Research and
Development Corporation, Mattawan, MI. FYI-0500-1378.

Goldenthal, E.I., Jessup, D.C., Geil, R.G., Jefferson, N.D. and Arceo, R.]J., 1978b.
Ninety—day Subacute Rat Study. Study No. 137-085, International Research and
Development Corporation, Mattawan, MI. FYI-0500-1378

Grasty, R.C., Grey, B.E., Lau, C.S., Rogers, J.M., 2003. Prenatal Window of
Susceptibility to Perfluorooctanesulfonate—Induced Neonatal Mortality in the
Sprague—Dawley Rat. Birth Defects Research (Part B): 68, 465 — 471.

Grasty R.C., Bjork J.A., Wallace K.B., Lau C.S., Rogers J.M., 2005. Effects of
prenatal perfluorooctane sulfonate (PFOS) exposure on lung maturation in the
perinatal rat Birth Defects Res B Dev Reprod Toxicol. 74 (5) 405-16. Erratum in: Birth
Defects Res (Part B). Dev Reprod Toxicol. 2006 Feb;77(1):87.

Gulkowska, A., Falandysz, J., Taniyasu, S., Bochentin, I., So, M.K., Yamashita, N.,
2005. Perfluorinated chemicals in blood of fishes and waterfowl from the Gulf of
Gdansk, Baltic Sea. Presentation at International Symposium on Fluorinated Organics
in the Environment, Toronto, Ontario, Canada, August 18-20, 2005.

Hekster, F.M., P. de Voogt, A.M.,. Pijinenburg C.M and Laane R.W.P.M., 2002.
Perfluoroalkylated substances — aquatic environmental assessment. Report
RIKZ/2002. 043. Prepared at the University of Amsterdam and RIKZ (The State Institute
for Coast and Sea), July 1, 2002. 99 pp.

Hoff, P.T, Scheirs, J., Van de Vijver, K., Van Dongen, W., Esmans, E.L, Blust, R.,
De Coen, W., 2004. Biochemical Effect Evaluation of Perfluoroctane Sulfonic
Acid-Contaminated Wood Mice. Znvironmental Health Perspectives, 112 (6):681 — 686.

Holmstrom K. E., Jarnberg U. and Bignert A., 2005. Temporal Trends of PFOS and PFOA
in Guillemot Eggs from the Baltic Sea, 1968 — 2003. £nv. Sci. Tech., 39 (1):80-84.

Holmstrom K.E., Jarnberg, U., Berggren, D., Johansson, C., Balk, L., 2003.
Perfluorooctane sulfonate concentrations in Swedish urban and background fish
samples. (abstract).

Hohenblum, P., Scharf, S. and Sitka, A., 2003. Perfluorinated anionic surfactants
in Austrian industrial effluents. Vom Wasser, 101:155-164.

Houde, M., Bujas, T.A.D., Small, J., Wells, R., Fair, P., Bossart, G.D., Solomon,
K.R., and Muir, D.C.G., 2006. Biomagnification of Perfluoroalkyl Compounds in the
Bottlenose Dolphin (Tursiops truncatus) Food Web. ZEnviron. Sci. Technol., 40 (13),
4138 -4144, 2006 (Web release date: May 25, 2006)

Jones P.D., Hu W., De Coen W., Newsted J.L. and Giesy J..P., 2003. Binding of
perfluorinated fatty acids to serum proteins. Znviron Toxicol Chem. 22(11) :2639-49.

Kannan, K. and Giesy, J.P., 2002a. Global distribution and bioaccumulation of
perfluorinated hydrocarbons. Organohalogen Compounds, 59:267-270.



UNEP/POPS/POPRC.2/17/Add.5

Kannan, K., Corsolini, S., Falandysz, J., Oehme, G., Focardi, S. and Giesy, J.P.,
2002b. Perfluorooctanesulfonate and related Fluorinated Hydrocarbons in Marine

Mammals, Fishes and Birds from Coasts of the Baltic and the Mediterranean Seas Environ.

Sci. Technol., 36:3210 — 3216.

Kannan K., Tao L., Sinclair E., Pastva S.D., Jude D.J. and Giesy J.P., 2005.
Perfluorinated compounds in aquatic organisms at various trophic levels in a Great
Lakes food chain. Arch Environ Contam Toxicol. 48 (4): 559-66.

Kerstner—Wood, C., Coward, L. and Gorman, G., 2003. Protein Binding of perfluorbutane
sulfonate, perfluorohexanesulfonate, perfluoroooctane sulfonate and
perfluorooctanoate to plasma (human, rat, monkey), and various human—derived plasma
protein fractions. Southern Research Corporation, Study 9921.7. Unpublished report.
Available on USEPA Administrative Record AR-226.

Karrman A., Van Bavel, B., Hardell, L., Jarnberg, U,.and Lindstrém, G., 2004.
Perfluoroalkylated compounds in whole blood and plasma from the Swedish population.
Report to Swedish EPA, HAMI 215 0213, dnr 721-4007-02 Mm.

Kéarrman A., .Mueller J.F., van Bavel B., Harden F., Toms L-M. L. and Lindstrom G., 2006.
Levels of 12 Perfluorinated Chemicals in Pooled Australian Serum, Collected 2002-2003, in
Relation to Age, Gender, and Region. £nviron. Sci. Technol. 40, 3742-3748

Loewen M., Halldorson T., Wang F., Tomy G., 2005. Fluorotelomer carboxylic acids and
PFOS in rainwater from an urban center in Canada. Znv. Sci Tech. 39 (9) 2944-51.

Luebker D. J., Case M. T., York R.G., Moore J.A., Hansen K. J. and Butenhoff J.L., 2005.
Two—generation reproduction andcross—foster studies of perfluorooctanesulfonate
(PFOS) in rats. Toxicology. 215 (1-2): 126-48.

Luebeker D. J., Hansen K. J, Bass N. M, Butenhoff J.L. and Secat A. M., 2002. Interactions
of fluorochemicals with rat liver fatty acid-binding protein.
Toxicology, 15 (3): 175-85.

MacDonald, M.M., Warne, A.L., Stock, N.L., Mabury, S.A., Soloman, K.R. and Sibley, P.K., 2004.
Toxicity of perfluorooctane sulfonic acid and perfluorooctanoic acid to Chironomus tentans.
Environmental Toxicology and Chemistry. 23 (9): 2116-2123

Martin, J.W., Muir, D.C.G., Moody, C.A., Ellis, D.A., Kwan, W.C., Solomon, K.R., and
Mabury, S.A., 2002. Collection of airborne fluorinated organics and analysis by
gaschromatography/chemical ionization mass spectrometry, Anal. Chem. , 74, 584-590

Martin, J.W., Mabury, S.A., Solomon, K.R. and Muir D.C.G., 2003. Bioconcentration
and Tissue Distribution of Perfluorinated Acids in Rainbow Trout (Oncorhynchus
Mykiss). Env. Tox. Chem., 22 (1), 196-204.

Martin, J.W., Smithwick, M.M., Braune, B.M., Hoekstra, P.F., Muir, D.C.G. and Mabury,
S.A., 2004a. Identification of long chain perfluorinated acids in biota from the
Canadian arctic. £Environ. Sci. Technol., 38 373-380.

39



40

UNEP/POPS/POPRC.2/17/Add.5

Martin J.W., Whittle D.M., Muir D.C.G., and Mabury S.A., 2004b. Perfluoroalkyl
Contaminants in a Food Web from Lake Ontario. Environ. Sci. Technol.: 38,
5379-5385.

MPCA , 2006. Investigation of perfluorochemical contamination in Minnesota: Phase
one Report to Senate Environment Committee. Minnesota Pollution Control Agency.

Moody C. A., Hebert G.N., Strauss S.H. and Field J. A., 2003. Occurrence and persistence
of perfluorooctanesulfonate and other perfluorinated surfactants in groundwater at

a fire—training area at Wurtsmith Air Force Base, Michigan, USA. J Environ. Monit.,
5:341-345.

Morikawa A, Kamei N, Harada K, Inoue K, Yoshinaga T, Saito N, and Koizumi A., 2005. The
bioconcentration factor of perfluorooctane sulfonate is significantly larger than
that of perfluorooctanoate in wild turtles (Trachemys scripta elegans and Chinemys
reevesii): An Ai river ecological study in Japan. Ecotoxicol. Environ. Saf. Jul 22;
[Epub ahead of print]

Newsted J.L., Jones P.D., Coady K. and Giesy, J.P., 2005. Avian Toxicity Reference
Values for Perfluorooctane Sulfonate. Environ Sci Technol. 139(23):9357-62

OECD, 2002. Co-operation on Existing Chemicals — Hazard Assessment of Perfluorooctane
Sulfonate and its Salts, Environment Directorate Joint Meeting of the Chemicals
Committe and the Working Party on Chemicals, Pesticides and Biothechnology,
Organisation for Economic Co—operation and Development, Paris, November 21, 2002.

OSPAR (2002). Grouping of Perfluorinated Substances, Presented by the United Kingdom
and Sweden, at the Meeting of the Working Group on Priority Substances (SPS),
Convention for the Protection of the Marine Environment of the North—east Atlantic
(OSPAR), Arona, October 21-25.

Posner S. (IFP-research), Jirnberg U. (Institute of Applied Environmental Research).
Personal communication.

RIKZ, 2002. Perfluoroalkylated Substances — Aquatic Environmental Assessment. RIKZ
and University of Amsterdam. Report RIKZ/2002.043.

RPA and BRE, 2004. Risk & Policy Analysts Limited in association with BRE Environment,
Perfluorooctane Sulfonate — Risk reduction strategy and analysis of advantages and
drawbacks, Final Report prepared for Department for Environment, Food and Rural
Affairs and the Environment Agency for England and Wales.

SIA, 2006. Note to the Secretariat of the Stockholm Convention by Chuck Fraust,
Semiconductor Industry Association, USA.

Shoeib M., Harner T., Ikonomonu M. and Kannan K., (2004). Indoor and Outdoor
Concentrations and Phase Partitioning of Perfluoroalkyl Sulfonamides and

Polybrominated Diphenyl Ethers. Environmental Science and Technology, Vol.
38(5) :1313-1320.



UNEP/POPS/POPRC.2/17/Add.5

Sinclair E., Mayack D.T., Roblee K., Yamashita N. and Kannan, K., 2006. Occurrence
of Perfluoroalkyl Surfactants in Water, Fish, and Birds from New York State. Archives
of Environmental Contamination and Toxicology 50: 395-410.

Smithwick M., Mabury S.A., Solomon K., Sonne C., Martin J.W., Born E. W., Dietz R.,
Derocher A.E., Letcher R. J., Evans T. ]J., Gabrielsen G., Nagy J., Stirling I., Taylor
M. and Muir D.C.G., 2005. Circumpolar study of perfluoroalkyl contaminants in polar
bears (Ursus maritimus). £Environmental Science and Technology 39: 5517-5523.

Stock N.L., Lau F.K., Ellis D.A., Martin J.W., Muir D.C.G. and Mabury S.A., 2004.
Perfluorinated Telomer Alcohols and Sulfonamides in the North American Troposphere.
Environmental Science and Technology, Vol. 38(4) :991-996. Swedish EPA, 2004. Slutligt
PM for screening av perfluorerade admnen.

Taniyasu S., Kannan K., Horii Y. and Yamashita N., 2002. The first environmental
survey of perfluorooctane sulfonate (PFOS) and related compounds in Japan.
Organohalogen Compounds, 59:311-314.

Tomy G.T., Budakowski W., Halldorson T., Helm P.A., Stern G. A.; Freisen K. ; Pepper
K.., Tittlemier S. A. and Fisk A. T., 2004a. Fluorinated organic compounds in an
eastern Arctic marine food web. Environ. Sci Technol., 38, 6475-6481

Tomy G. T., Tittlemier S. A., Palace V. P., Budakowski W. R., Braekevelt E.,
Brinkworth,, L. and Friesen K., 2004b. Biotransformation of AN-ethyl

perfluorooctanesul fonamide by rainbow trout (Onchorhynchus mykiss) liver microsomes.

Environ. Sci. Technol. , 38, T58-762

US-EPA, 2002. Perfluorooctyl Sulfonates—Proposed Significant New Use Rule. 40 CFR
721, U.S. Federal Register: Vol 67 (No 47), March 11, 2002.

US-EPA, 2006. PFAS-Proposed Significant New Use Rule, 40CFR721. U S. Federal Register:

Vol 71 (No 47), March 10, 2006.
WWF, 2005. Generation X, results of WWF’s European family biomonitoring survey.

Yamashita N., Kurunthachalam K., Taniyasu S., Horii Y., Petrick G., and Gamo, T.,
2005. A global survey of perfluorinated acids in oceans. Marine Pollution Bulletin,
51 655-668

41



