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Study on quality criteria of environmental endocrine disrupting
chemicals BPA in Weihe River in Shaanxi Province
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Abstract : The quality criteria is studied using SSD and natural logarithm-cumulative probability distributing fitting model
based on USEPA ECOTOX database. The results indicate that the criteria maximum concentration (CMC) of BPA is 403 pg/
L; the criteria continuous concentration (CCC) of BPA is 80. 6 pg/L. In addition, the paper also gives accumulation normal
distribution function and probability density function of the WQC for BPA. Finally, the paper provides qualitative analysis of
the WQC for BPA. Under the premise, the results show that the WQC of BPA has a certain reference value and its determinis-
tic probability lies between 71. 43% ~100%.
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15 N 4 W T P4 (environmental endocrine disrupting chemicals, EDCs) & 3 A A= #1148 59 S VB 14 4
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EhE R — SRR RAREBRTEROAR TEEF ST HFES B AEASW TR EENHFR T
EE BB .

2009-12,2010-04 F1 2010-07, P4 % @ HURLBE KX VE ] B PE B T 8 WP TG R0 15 45 X A9 AE A i T
HEAT T KB FIAS K B 5 K28 EDCs (3 20 F) LA K K B3R 43 EDCs (3£ 12 F) B BURE Fi A 00 , 46 90 45 5% 5
7R 20 F EDCs 7EJE T F 7 B0 K34 E6 A K H , Ho i XUy A(BPA) |6 H 2k 100 %, = 31 i 7k 389 . S 7k 31
FREDK HEEEER K, H 0.52~24 538. 14 pg/L. B FLA LB TAERIE—5 3 B A KR EE§E
BEATRESE » BEFETE A T 0B A Y J5 G245 i 596 38 TAE b B S 2 mh A9 Bl 224K 4, iIX AR K T W+
WREY A B S B EH S E TN,

BT A KREETR AR RRE—QE RN 45w Ty k& o5 ) 30 WA, X
TR G DT B (2 40 , F R B A o 55, L R R T EAWE S, YR R B 5 9 Fh 3 3 2 500 %6 B
WE TAERMBAIUEMABRREEAN B, AXRECARAREMZ LM, OB WP B RIS,
SR FH W o SRR BE 3 A il 2k 3 (SSD) 1 B SR X 8- 8 FHNE 26 B 43 A 006 36 X T VAT B 7 B BPA Y 7K 5 35 v (wa-
ter quality criteria, WQC) # 47 T #F — W 5% , A B & 0F 55 45 SR X i ) Bt BPA 1 7K J5t 26 v 3 52 DA B /K R
b e & TAE SR AL TE AL 2= Fah VI B R ik S H KR

1 WP E 43 15 1 £k 3% (SSD)

1.1 PHFBESHER

20 48 80 AR, Bk3E 25K STEPHAN F1 KOOIJMAN 4351 $2 H 7 ¥ # U B 43 75 (species sensitivity dis-
tributions, 5 >4 SSD)# it . ZIRILINR - i T AR 1E AETE L I 70 FAT R IE S AR, S BT A
EVZEFET —ENES  EREY ERICHAFEYFRTFE—R &5 R FEEE ARHFE- BN XR, B
AR EYR R -1 RN BB FEEES MR LR E R BEE - ENMES SR, EREBI®
B BB 2 5, PIARHE B A O B S0 A 1L SR AP AR R 3 A R, B SRR B A A AR
1.2 YMPEBESHTHEERAESEESR

Wy P SRR B 40 A Bl R vk — A IE 1A AR T 2 AU . BRE R B I vE BObR v B B — AR I i vk, B A
RERP —NESRERRKE Y LR EKF, —BEH SXNEERE HC 5 95X RIPRE
(BPE R IE 5% B Y Ff, 7T LAGR 37 95 %60 DA b Fh BE B BT X 07 A9 ¥R BE) . SSD B % — 40 A8 4 9 BURK 1
(LCso » ECso %5 3 B 504 ) RB A5 ¥ — 1> 20 77 BT 3R , T 4K 75 19 73 38 2= 088 RO B IA ok B XA A MR A,
WX AR TR FAHRSENMEES . Bk KRR A ) ) 55 38 2 505 (LCs, 3¢ ECso) #E1T HEF 9F
38 FH — > 43 70 R X X L B R AT S A X RE RS B SSD £k .

K SSD ¥ /K BB HE R ER A TRA DIERIRE P IRE# E MRS BIEER T BN G E N AR
HARBIE AT RS HE 2 R G E A R i € 1 St A EUR T A s D MIB IS E th &R
Xt 5% BFRMEERRK HG H; OKRE HC EHIHFFTKREEREE, Hd, R KR EST HG ERUEH E
F AFGEE M EF AFBYE 1~5, B T AF WHE SRR E . L S EFE BEEnY M IRERES 2
FEHEER R A %, 1 B TR TCA RO R M B X LA B o, BT ATESE R 2 AF H2h 2, A B R W AF B
2 BEESWELEMS LT 2 #or ki . f— B A RS AR, TS 5 SRR R ES
WREERIRE ok 3RAR 58— B AR AL Bk, AT Al SR SR A B HG ERUSIE R
(ACR) K [A] #:3Kk 753 , IR ACR BxERAS , W38 5 K H BRI R 109, 43¢ ACR #HEUH 10,

2 BSEFHERERERSLE

2.1 BEFHEXRE

A SCIEE 43 W6 T T 4 %oF 7K A= A ) 1 3 3 2 2088 (LCso 5 ECs0) R T USEPA ECOTOX %k #7 FE (ht-
tp://www. epa. gov/ecotox/),
2.2 BEFHEFEENMLESZ

D) FE 20 B WK ) i (R 22 A A0 5 WK 30D o8 I (B BK AE A R AT T St B B 5
PRI . ax e S b BT 2 0 22 55 3 T IR 3K AR A ) Y W) b B BT R 3 ) B K T RE Y $R A, BT 1 ) b
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FEW LY BAXK BERX FRE BALULBERESE;

2)EBA S HEFHE BRI R BN T ABRK, BERE/NT 10 d, REEA RN LCy 5 ECy, ;

3D [A] — 7K A A= 2 R S TR 9 S P 7 22 B0 T SR X S B8 1 L AT S5 fEDR 3R 75 20K A& AE T Y B
HE AR 5

O 7TE SSD &l & , EHFHEFBREBEL P NES =AMz . OECD FI¥ K F W7 H & 3R i AH R K
FEbn e R AR R D R 5 A, T H Al — b4 X S I X B 2R R E WA € WAEERE, tin 8

AR 10 A

3 SSD Mi&# & 5% A SSD =& EMIRIE

RS B G S0 T F AR AT EOR R, RS8O % (BEFES BOT 2O ST R UE &4
KR ZY R SSD fhsk, ESHUE (FEESHEI ) B, AT EFEAR L. AR B AN - 2R
34 (Ln-NormaD) #47 SSD fi & iy 05 , H-& HERIEWT .

DEISER ., 20 fhag 80 X, EMFEE KM T SSD ¥k, H R AH R & 5 i B & briE) . SSD
ERRRZ RS RS FIHCANFEE YR AN RN UE kA EESERBRIPE -4ETR
G RIA R (— B 9520 U EEAK . B, SSD ¥ B A IR SR B 2Lt .

DAL, BHET. 5% C R EE AR MR 2 FhoOr Bok#ETT SSD thk & . —RBHx
T B SRR AT X RO 3 5 R S 807 24T SSD fi R IUA L, X S HL AT X EEH Log-Normal, Log-
Logistic, Log-Triangular, Burr [l %; — 2 R HES K E#1T SSD &l &, FEZWESHUEGERLRA
Bootstrapping % . AR AR B AN -ZFRME S (Ln-NormaD L EERNE T LA FEFRHE 1 F.

DWMEF LSRN, BT, EEEHAIISIER SSD A F — 45 & ny £ 2, Bt v] 3% #4871 19 1
HHEN . BTLAL, A SCH) B AT 8- B AMER 43 i (Ln-NormaD $l & T8 A HAF7E 0 T KR

OWEROR . 3k XA SO EHE A5 45 R B E, B AN 8- R MR 4 7 (Lo-Normal) # & 7% X
1) R LU B R AR B GF

4 HZERESHIRIBEXIFEERSH

AR 1T Excel #44F BAH LT RESR 14 SSD i £k, Ho A ¥ K 3] — 1B 3 R S50, BRI F .

EHEFE AKX NORMDIST (x,mean,standard_dev,cumulative) ,

Ho . x R EHE H 6 B EUE s mean 234 B9 3B AR 39 4H s standard_dev 2y 734 B9 A5 #E A 22 5 cumu-
lative R Z B E,, FE AR ALK . 1R cumulative 5 TRUE, pi%t NORMDIST iR [8] £ 52 43 7 e& £, W] 2
XN TF KB AR FAEHN « B ; MR cumulative & FALSE, %t NORMDIST 3 [5] # 3 % ¥
B, IEAS 040 BOHE R 25 B B 8X (cumulative = FALSE) B &K =X (D Fix.

f(x)=¢;_nge(%§ﬁ) y —ooLa<+00;u,5(c>>0) N H %, (D
i+ NORMDIST (x,mean,standard_dev, TURE) AJ {5 | EFRMM R F(C),H i 2=In(C),C HHEN
ST E R (ue/L) . Bl In(C) A8 A bR, F(C) H B A7 , AT BB 4 60 SSD 2,

B AFAEAZW TR AFEKEEYHFEEFHIETBIEBREN SSD UG %, Eitix
SSD f1 £k, AT 45 BIXT AL 5 %0 R A IR N 40 TR Y vk EE HC, (SRS 95 X1 YR B EED , R)5 8
T ATIA SSD ¥ 5 7K 5 5 v A9 25 BROR ZR A5 1% 30 558 19 20 0 T 90 0 A9 £R 47 7K AR A= 9 3 v B Rk B2 (CMC) I
FUEBE LW E (CCO).

5§ BAKEEYBSEFHREEDNHERLERE

5.1 EKEEY TR

Xt SCHRL8 ] — SCRRL 1L #4719 98 5 7047 » T LA R BLRE & I [6] 5 = 8] ) 4 2%, IR K AR R T IR B R 2R 5
BEEAW R L. RIELAEE, TR 20 4D 80 £ E 90 FAUX — B B/ MK A =Y BRI AR EBOR
RALH) “ K7 . TEIX — 70 K7 Z BT, B TR B 2 & R BIERHEAREE”, B R KEEY TR
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SRR Z BN BIRE /DN KA EYREAN F 5, AR AR ER 20 42 80 FRBMARAHF 5 H.9
BH.42 J8 .58 M AT A, Hodp B3 GBI L— KA A 23 Ff, Pl (RAK—F3)F 27 1, Tl (EH—AH
DA 54 i, i B ATE WK A A Wy A BE DL SRR R BB 0 32, F 28 LA 08 DAL W T 32 4 f #h 26 O 3, T #E BR
2GR LM I A K A A O T L AR BE H R BERN R R R A B A MR BR  EZ AR FBEES T
B B, X —“ KR 2 I B T K R 2 i 2 P54 WK AR A Y R IR S50 Z BIREIR  BE R A
B T 5 MR SR, B AT R LEE TS G AR A B BB 4 S Hh X B R B — LK A A
BLHEREMRD., RIEERTEAL, T 10 4RA KRB WK ALY IR R RSN AEFR T/EM A LR, 25
VAR TAE R EE P75 H A BT B E o R X . B TR R R0 R 2 EH AP K A
B 7K A A2 25 DA B N AR BR 5 GBS 7K AR 7K B — AL T 288 R 25 o BT LA A4S SCK Jo 255 o 1F 95 BT 7 s o B R E K A A
FTREBERETHEMN.
5.2 BAKEEYSEFHBEENHE

B 72 FT AR TE VAT ZK A2 A 9 B S DR AR O R R 58 & U B A A S5 AR 1 O (NP 4 L 20 A 55, 1 AN 26 IX B Y 7
245 H B A B0 T R UL B R B & R 6 1 B TR SRS IR T BB AT 5 1 5 A BR 1 = BBk
AHEEYFERG LRI, BT LA, DS B A & 7 8 R X BT R B 51 K T BE SRk 51 1 A VB TRT 7K A8 A= ik AT 3 — 25 1Y
WA S5 E, WIRAER RN SHRE FRBER S5 HEE. EERXom 55 kS, 8% K4E
AR TR I A TER S CRERE A FEERS) 2 R T BB AR TE (50 %0 H <<100 %6 B 7T REHE AR 7E) R AR E (100 %%
M AT REMEFETE) 2 FORZS , ZE VT BB AR AR S o SO 4 B /N AT BB AR #E (0% H <50 %0 WY AT RB HE AR 7E) LA K
RA A BEAFFE (=50 2% H <100 % By T REPEFFE) 2 PR S, AR B F RS K A E VB E &5 T A RS K E
YR E S R UBIKAEEY ST KAEEY TS RE. Hoh, B T2k £ A Y i3 322 57
USEPA ECOTOX ##% FEUA R H A BERHE R AR RER B, B TR KW B 5 IE W B A KA Y Fp 28, 1
SRF R EER M ULIR ST A SO DA FAEFEEBIE N KA Y AEMKEEYORRFREITVFHN.EE .
FAD B3 HE 25 IE 708 . BPA Bk A A= 38 ] . LCso B ECso {H 78 F [ 59 43 A IR B0 B3 17 7K 38, DA &
EBFHAFEERESWER 1R,

fER 11, BPA MFEHE P2 BERILW & 7 MoK E4Y , RN AERS FE/NTRFERS 0, 5B E
R 0%, BA FTRBFFEIRTS 2 B, 5 RS A EAY 28. 57 %0, FFERES 5 FF, H BB A 71.43%.,

&1 BPA #8F 4%
Tab.1 Toxicology data of BPA

s W ER/ SEEMA. BHE  WEME/ 1 o [E 43 AR L TEE I 2%
7 rE s PR ®E (uge LD S Rk B FERE R
Acartia clausi /Calanoid Copepod  # /K& H ,ZiEKZHL, ECso 550
I 12
RSk & /K D SR Gk B LCo 4200 FRBAAR ¢
Pseudokirchneriella Subcapitata/ SRS, NERER
2 ERANS > °F
2 Green Algae Jop— ECso 2 893.095 % AR ¢ [13]
GE SR O BB 38/ 5 3
Skeletonema costatum /Diatom R, & &ER, SRS,
ECso 1 341.641« J [13]
CB &%/ HFRER JTE AR R
ECso 12 573.78 » ZHTELEKE [13]
Daphnia magna /Water Flea
KK X H,ZRER ECso 9 250.502 * HRMEER N [14]
LCso 12 800 TR K KI5 [15]
Gammarus pulex/Scud W=, K EER
, 3}, LG 3 197.563 % 16
R /) i /2 H 8 URF}, 4R 8 50 - N/ [16]
Hydra vulgaris / Hydra SRARART B RIK
S B , KSR, KR LGCso 8 693.217 17
A /K ) RIDR AR AR W44 1 N H
Chironomus riparius /Midge
YEH %8R U8 LGCso 6 030 AT N [18]

(52 Hu 4 350/ 50

I @R IRA W RETFAE , / RATFHE
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5.3 BAKEEYEEFHELERMNPESSHRE
BAm B BRI 2 Fin.
k2 BPAFBFHEEABIR
Tab.2 Processing procedure of BPA toxicology data

NORMDIST(z,
CEHEF
FE  C(LCsou ECso) z(In(C)) mean standard_dev mean, standard_dev,
CA/NEIFRO
TURE)
1 550 550 6.309 918 278 0.021 744 591
2 4 200 1 341. 641 7.201 648 771 0.126 109 721
3 2 893.095 2 893.095 7.970 082 142 0. 347 597 229
4 1 341. 641 3 197.563 8.070 144 236 0.384 477 373
5 12 573.78 4 200 8. 342 839 804 0.489 442 391
8. 369 843 639 1. 020 279 651

6 9 250. 502 6 030 8.704 502 290 0.628 546 735
7 12 800 8 693. 217 9.070 298 345 0.753 811 178
8 3197.563 9 250.502 9.132 433 099 0.772 598 523
9 8 693. 217 12 573.78 9.439 368 972 0.852 742 160
10 6 030 12 800 9.457 200 450 0. 856 730 286

ASCXF R 2 1 X B R A Kolmogorov-Smimov (K-S) K B s # 17 M EOER 4 ik e . S itk
GERINFE 3 PR,

MFE 3 AIEH,K-S K5 T8 1 B Z HKE P=0.972>>0. 05, B IEHE & X EUEZ 4> 7 » 50RT LA 3k
e FERAE N W T Y BPA KK BT,

6 KEREHEES

6.1 SSD Bz 44l
Btxt BPA B3 B2 5 BEAT SSD M &l » B A 5 #Y SSD g anlEl 1 fras .

A3 FHAKSEBER 100 -
Tab.3 One-sample Kolmogorov-Smirnov test gg i
VAR00001 g 01
M 60
N 10 B 50
1P “b M 8.369 8 B odor
Normal Parameters ean .3 B 30
Std. Deviation 1.020 28 20
Most Extreme Absolute 0.154 18 i A ) ) )
Differences Positive 0.143 6 7 8 9 10
Negative —0.154 In(C/pg L)
Kolmogorov-Smirnov Z 0. 486 A1 BPA # SSD \ﬁé’m
Asymp. Sig. (2-tailed) 0.972

Fig.1 SSD curve of BPA

a. Test distribution is Normal;b. Calculated from data.

6.2 HC; HIEHE

RIEE 1 I35 F Excel 84, (BB BIX N 5% BRMER BPA 1 HC; [ES/RY 95 %W #i iy R &
WEE{E N 806 pg/L.
6.3 KEEETERERNEE

RIERTIRITEE, 7T LA ) BPA R ERMER KRB EEAN 403 pg/L, FEHEELL R B WK E & 80. 6 pg/L,
Xof g Y R AR IEZS 70 A A = (D B s
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1 z (=-8.369 8)%
F(X) = —f e omst dury = 8.369 8,6 = 1.020 3., )
1.020 3 /2% #
X 07 B M 2 5% B R g an =X (3) PR .
[ P—— —e (SHm%) Li=8. 369 8,0=1.020 3. 3

1.020 3 /2

7 KREEBHEESHT

DAk BPA () WQC ¥ K B By /K A 4= ) 35 38 % 4048 ¥ 2 B T USEPA ECOTOX %48 2 , 1 4% 7 3 22 5K
8 AT B A 7K AR AR W0 5 B R UK AR AE MR R O — Bk B — B, BT DAL XS S A BRI AR A AR
VI BPA 1) WQC Mt th th B sr 78 LR B Rl Z b, ZEA T4 SCiE S A9 BPA i) WQC Btz

BT BT B A AT IR MR IR - IR 7E USEPA ECOTOX $47 FE I A 1 B € 9 BPA FY/K A4 A W) RE 85 L 5%
F 43 2 58 A RE S S BRIE T R A0 7K A A AR B DA B R RS .

BPA 7£ USEPA ECOTOX %47 Hh 5 2 2k B 5 78 19 518 ) 9 5K A6 A IR 00— B b 3 — B A K 4B
A B R BN BB TE RS 7 BLECIRS 1Y 020, 1R A AT BB AR 7EIRAS o B BRSS9 28. 57 %60, FRFERAS 5 3
BORZASW 71,430, BESLTERTABIR M Z b, A SCHES B 9 BPA /K T B A B 8 HEAE R O 71,43 %, R
e MR R 28.57% . FrLA, ATIA A SCHE R i 1) BPA ZEBRERZ M #H S HEMEN T 71 43%
1004 Z [, BA —ERNSHEME.

8 & it

DAYE AT Bk VG B AR A B X 42, 22 T USEPA ECOTOX %48 Bk Fi T 4 F 88Uk BE 43 7 1 & 1k (SSD) i B
SR - B AR 43 A A X E TR BR 7Y Bt EDCs H1#9 BPA (9 WQC 47 T 5% , B2 45 5% B B TR Bk 75 B
EDCs #1 BPA # CMC 2} 403 pg/L,CCC K 80. 6 pg/L. BT EMHLMBIRFTIRZ T, 43¢ BPA f§ WQC B
RERBA —~EWNSHEME, LSRN T 71. 43008 100% 2 6,
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