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Abstract: To better understand the contamination of organochlorine pesticides (OCPs) and polychlorinated biphenyls (PCBs) in
sediments from Lake Baiyangdian, 20 OCPs and all 209 PCB congeners were measured in 11 surficial sediment samples collected
from different locations of Lake Baiyangdian. Moreover, the risks posed by OCPs and PCBs were assessed based on sediment quali-
ty guidelines. The results show that 10 OCPs and 24 PCB congeners were detectable. The total OCPs concentrations ranged from
1.22 to 52.45 ng/g(DW) (dry weight) , while the total PCBs levels were from below detection limit to 37.61 ng/g. These results
indicate a moderate pollution level within China. HCHs and Dieldrin were predominant in all OCPs, which accounted for 39.9%
and 31.5% of total OCPs, respectively. Seven sampling sites of Lake Baiyangdian were contaminated by Lindane (y-HCH) and the
other 4 sampling sites were mainly contaminated by industrial HCHs. Moreover, new HCHs inputs might exist in some locations.
DDTs levels were relatively low, which suggests that DDTs in Lake Baiyangdian might be the historical residues. PCBs detected in

these sediment samples were dominated by low chlorinated PCBs congeners. Mono-, di-and tri-chlorinated biphenyls accounted for
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64.73% of the total PCBs. However, it is noted that some new organochlorine pesticide pollution of HCHs may be present in some
areas. Ecological risk assessment based on sediment quality guidelines revealed that the risks posed by p,p’-DDD and ¥ PCBs were
relatively lower, while the risk associated with Dieldrin was of concern. Notably, y-HCH posed apparent adverse effects on the lo-
cal ecological system.

Keywords : Lake Baiyangdian; sediments; polychlorinated biphenyls; organochlorine pesticides; risk assessment
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TERIEHZ —. A LTS Y KK v A A TR H R B A T 2010— 2014 4F | BUAR (IR T
HHLETE Y B A & BT HCHs \DDTs I PCBs 2575 Ye #7770 AR A 4 XU (LX) | {H Bk 144
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PCBs 6 I 3A5 5 Jin 4 14 454
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Fig.1 Sampling sites of surficial sediments in Lake Baiyangdian

dosulfan 11) FiJHi AR ES ( Endosulfan sulfate) 5 ( Kepone ) | B 483 75 ( Methoxylor) .-£ 4 ( Heptachlor) |
S I %E ( Heptachlor epoxide) 755 7K ( Hexachloro- benzene , HCB) \ KR ( Mirex ) .5/} ( Chlordane , & Il 2
) 3L 20 Fh OCPs ARiEY) B AN AR fL &) F A SR (PCNB) DL K el d8 7= 4 -+ & B3R (PCB209) ¥ A
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1.3 HEmaLE

RE A HLE TS YL AL BCR: F I ) 2 B0k (ASE) (35 [H B8R40 B (I ERAA A B ( PFE) ) (EPA
Method 3545A) ). ULERMIRE S AR T R TS I3 60 B ARG 43 54 5.0 ¢ DIEIRE MR AT 5.0 ¢ Tl
AR (Sl 450°C 4 h) BIAIERPINACE S 4 R IR SF R (34 mL) , MR A5 TH
Bt b RAIE 2 b8/ IR (1:1) IRA AT IR AR, B RO ZE U AL S . TR S min, BRSREHL 5 min, AL
J£77 10.3 MPa, ZXHUEEE 100°C , #FURIAT 60% ,JEIF AR 2 IR, ZEBEUR , SE R A OB AR 45 2 1 mL.

FEWO TR 25 [ B 5 (49 2B (B F 04+ 1K) ( EPA Method 3660B) 1 { Fik R 5 4R M4 A ¥ 4k ) ( EPA
Method 3620) 435 FZEBUA FMA 1 mL DU T 564 - WAL ER4N (TBA) I 2 mL SEINEE, IR B KHA ik
WL A 4 mL BAUK TS 2 ARG, B 2 BBEIZ( LR WP ARKSEE | L. TH
#4710 mm 9 30 cm BEIEENTRE G A Rl FAF 8.0 o ALY IR AL T 1 3.0 g TAL B B TE/K B AR 44
(ShIBK1450°C ,6 h) 320 A 90 mL IE C e A1 90 mlL 1E C e/ 50 B e (40 1) TR BB RE VM. VR IO
g5 BWR EARZE 200 WL FEHEEE.
1.4 SHEBIEMT

SRR Ni fof B, Tl PG I 25 89 A (31X ( GC-wECD) (Agilent 7890A) X% OCPs F1 PCBs #4775 E &
YR, A BN (3544 Agilent ] & W GC Colimns DB-XLB (30 mx 0.18 mmx 18 pum) ; (450651745
HERE FREE 275°C , Rl 23R 300°C , B s 2li0K0(99.999% ) . FHRAR T - WIEA 4TI S0°C  fRFF | min, 48
Ja LA 12°C/min T+ & 150°C , #25 LL 0.4°C/min 7+ 220°C , fieJm LA 2°C/min TF & 260°C. #EFER N 1 pL, K
Ao iR,
1.5 [REEH

1E_ERAGESET , FI 20 F OCPs 1209 F PCBs HUAREEFATAS 4y i (38 04 (3 57 I 18], 38 e Xt S et
i Y OCPs Fl PCBs b A7 /M. SR A 22 M IE 28 B xR S BB AT A 2 B AT, A R < 1 ng/mLL. R
s B CEATRERTINAR T SE 50 HEF T QA/QC Fiil. s #24s FARE 78 OCPs il PCBs £ i 5 A TAE AR
2% <5% ,0CPs 1 PCBs FF-HINFR B2 85.3% ~ 105.5% F1 78.2% ~102.6% (TE4H WRiR T (11).
1.6 R IEfH 7%

YT ENICHRE OCPs il PCBs YUY BT AR Uk, A 05 525 1AM T B B AR 7 (sediment quality
guidelines, SQGs) H i ¥ £ 1Y Long LUV AR 1) L W) VS AR E R 1Y ERL( effects range low , Ik T% {58
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PEXUBS /N 25% ) \ERM ( effects range median, = T E B KBS KT 75% ) (A AN &R 5048 (0 b v
B TEL( the threshold effect level A& TZME L A5 AP 80V ) . PEL(the probable effect level , 17 Ti%
{ELHS A SR P RE = A AR ST ) AEDRT 17 VE i X DT AR P ) OCPs A1 PCBs EAT KU ITAl. [T, AR B 4G
B OCPs F1 PCBs,mERMq( mean ERM quotient ) {ERF 8 FH T35 Ye W U 255 AU 1A 318208 .

mERMq = (Y, C./ ERM,)/n (1
K, C 815 YY) « WKL IR IE , ERM F8 15 YW « XTRL I ERM (A SX PEL {8 ( H F XUB PEAL £ <7 2, 3843
ERM A6 R PELHRE) ,n RRS H5LE6 R ITEAL T5 W . 112558 . mERMq<0.1, KUK f /N, B PEAE
FAUH 9% ;0.1 < mERMqg< 0.5, KX, BEPEMEFR N 21% ;0.5 <mERMq< 1.5, 1A, BEPEHE RN 49% ;
mERMq= 1.5, 5 W, BEPEAER N 76% .

60
2 BFR5HL - 52.43
2.1 BEREETEM SR OCPs S ER 57 ;jm
(RN 11 A RIZVRIM S0CPs SRAE 122~ & w0
52.45 ng/g 2] BN 16,12 ng/g, 5 Hu 5T W0BF S | s
FAERANT. 11 AR Z VORI KRS, BYS (8 A BECTT e
5 BYO(FSH ) A BY 11 (B4 TEIEHE ) 4b Y SOCPs 5|i|6|_| H |_| 252|—| 122
PRI, BYG(ZRERA) I BY10( WL ) 4 HY O P e o oo
Pl el el e A A e e e
SOCPs 77 BAAXTHAL ([ 2). %ﬂ%@%ﬁ%,ﬁr@u SR
IS M1 O 1 PR 1Y TSR X, 3% 3 Ak X RAER
R SOCPs 5 B bﬁfm%mk;@ﬁmﬁ% i 2 PP RERZTTR T 20CPs Bk
B VEVE AR = F P B I SOCPs & ik — 45 5L Fig.2 Content of total OCPs in
VR 2 R T 0 A S R Y R I A3 1 surficial sediments from Lake Baiyangdian

H13X 3 Ab X 38 4% i3 & 5 79 Aldrin , Endosulfan sulfate |

Endrin ketone K5 H FURH R B AIG i 45 H 28 EDIE T 3% 3

A b DX A HABBIF Y X 3 24 o FH T2 B i v
HEERZUIEY H OCPs /A G DL N 1 AT

1 AFRERZ TR OCPs /M Aifi il "
Tab.1 Distribution of OCPs in surficial
sediments from Lake Baiyangdian

& TR 20 Bl OCPs 75 BT R B s rh 3646 1 10 L mg, GHV R bR/

OCPs K R /% (ng/g) (ng/g) (ne/e)
i, 5% %1 «-HCH , B-HCH , y-HCH , 8-HCH . Aldrin . & & &
Dieldrin , p-p’-DDD | Endosulfan sulfate , Endrin ketone «-HCH 100 041~4.57 1.26 1.3
F1 methoxychlor. ¥ FHAK (>50% ) 1) OCPs H:A 3 B-HCH 36 nd~3.09 092 1.3
i HrP a-HCH 72 TR S it & i ~v-HCH 64  nd~20.77 4.65 6.1
0.41~4.57 ng/g, H YK Dieldrin, # H 223k 82% , 4 S—HC.H 9 nd~2.03  0.18 0.6
B nd~19.83 ng/s, y-HCH Ak i1 5 F1 6 bt Aldin 2 =T LB e
DU% 64% 1 nd ~20.77 T 7 S Dieldrin 82 nd~19.83 5.54 5.4
5335175 64% A nd ~20.77 ne/ g, T HAR P p,p’-DDD 18 nd~2.66 045 1.0

OCPs fir il P BAL, QAL PR TE DB AT R . pgoculfon sulfate 9 nd=5.46 050 1.6
OCPs 43 Aif# i 7% HCHs I Dieldrin 284 25 8% 7E H Endrin ketone 9 nd~3.41 031 1.0
R XAz, X 5 E NI OCPs & &40 i methoxychlor 18  nd~1130 1.90 4.2
ARARLE27330 i A 24 TR e 24 {65 20 HL 23 A A T ——
Y57, LA Ja s IX A .
FEl AAS ] i X R AR TR P 9 SOCPs A5 1 L% 2. 5 FE Y HLAAAF 5 DX Sk L, F1 3 B B X B S0CPs &
T TGV T 5 R YT b T, 322 30 T e V0 38 A 900 A 2 V5 B I 1 25 , e I b K AR DB
rhﬁﬁ S0CPs & &R, Bk EL, VR R Z VUMY i S0CPs & EF E b T %K, 5 2010 Eﬁ
PEVETA T BR B SOCPs FH &2 B2 5.
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Tab.2 Comparison of OCPs content in surficial sediments from different domestic areas

SRAEHBIX ARGy S0CPs/ (ng/g) SEBIE/ (ng/g) HH Rk

KL T 2019 0.038~11.36 — [19]
BRI () R) 2018 2.97~40.54 10.57 [20]
YV (TT R ) 2018 12.3~71.5 44.6 [21]
Sl () 2018 68.7~305 137 [22]

FEEvE (k) 2017 1.22-52.45 16.12 PN
T 18 (s ) 2017 6.9~16.7 11.1 [23]
TR PH S R BRI (V16 2016 40.4~174.1 104.1 [24]
B (280 2016 11~ 26.3 18.8 [25]
TR b () 2015 2.75~139 40.1 [26]
KM ZENE (1L 2015 2.68~31.34 19.43 [27]
T 551 (W) 2014 0.43~12.70 — [28]
FIEEVE (2010 4F) 2010 12.1~15.8 14.20 [10]
FATETL (FBIEIL) 2008 0.7~6.07 2.87 [29]
L QIR 2007 1.64~17.9 — [30]
VAT (G 2007 37.16~154.50 — [31]
ARG Tl D) 2006 11.8~48.6 22.8 [32]

DDT K HF&f# 7% DDD . DDE By & & Fl HCHs 4% 5 M & («-HCH, B-HCH, y-HCH, 8-HCH) Y Lt 7]
TR RS T OCPs MRS LRSS IR A 43, AR EREE T 1 DDT A B AR I 4 A SR B A
RIS, DDT AT 53 514 AH R ) 47 S sl IR AL AE MR % DDE Al DDD, —f# LA DDE 5 DDD Z FilAH
X DDT % 5[ m(DDE) +m(DDD) 1/m( DDTs) £ N H Wi A ToH 5 Yo U5 ik A KAR 3845 (>0.5) . i —254)
Bz 1 B3 &3, p,p’-DDT Al p,p'-DDE ¥ARPA i, {CF & p,p’-DDD 7 BY3(# %KV ) M BY11(BE4- U
Tt ) A B, R B A VE IS T P ¥ DDTs 5 YR8 g 05 sE 5% B, JC# DDT V5 YL I 4 A, LIS DDT [ fi
F IR

HCHs 5 Dieldrin 2 ABFFEH 1) EZI5 444, 3058 Y HCHs EZORTIR T Talk A4 7= B 7575 7 kST 7=
b, — Tl 7S /S W a-HCH HCEE S 60% ~ 70% , B-HCH HC BN 5% ~ 12% , yv-HCH H.E Sl 10% ~ 15% ,
3-HCH HLEEH 6% ~ 10% , T ARFF 1 99% g y-HCH. S5 H# B o-HCH 5 v-HCH () HofH m (@-HCH)/m
(y-HCH) KA 195 4 s Ak HCHs BRI m(a-HCH) /m(y-HCH) 7E 4 ~7 Z [H1A R I Tl 7S 7S 7S 5% B 1
S5, m(o-HCH) /m(y-HCH) /NF 1 M43 0 B UEA 240 15 Yo U5 A AT i AL TR, HCHs (1 4 Ff

P B-HCH B H Ak 24 1 o i R Fe s, Hofth 3 b 2R
D o-HCH EAyHCH &3 B-HCH e SHCH - grhy HOH B ik 23 Bt 1] ) B-HCH #41k , 52 mif B-

kkiﬁgﬂkiﬂﬂ \H\r\HHHHHHHHHHHHHHHHHH HCH & BT R WISREE R L9 HCHs TS RIRIEA.
%;ﬁ%i MFPETE 11 AL RAF S DT P & HCH S48 (K
Ve it [T T ] P 53 (1] 3) RURN 38 A AL E WA R TE HEHE
gy LI e G Ls 6 HEL T RIS 4 B ML 1 m (-HCH) /
okTE T m(y-HCH) JEI7E 0.07~0.35 Z ), #8458 T 0, 6]
g%’f . L % 7 A HLIX 1 HCHs S A UM 3. #E— 254307 1%
G I ‘ ‘ 7 Ab X A% A BE MBS 4 YE IR M BT AL 1 B-HCH 5 4

020 A et B0 100 (10,896 A 47.5% ) % Tl kg B-HCH 5 B
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TRk AR 0 R X PR TR VR IR SE rR IR A R . oAy 4 AbRABE 5 OGTE IR B2 e 18 F ok
ME Hb X ) GO R 2 JE y-HCH ¥ H H. HCHs SR LL o-HCH 24 3, 203X 4 Ab X A% HCHs T Bk JH T

Tl AR HTE Y. DUAR SR 5 2 B 58 2 3 T 18 A6
H S HE B B-HCH &1 (80.6% il 48.8% ) , 3 BHIZ L X TG
BT HCHs 75 4% , 1 G 3E A ROULIE 1 X W J6 B-HCH £ i,
R TTREAFAEH B Tl S /SN AL &5 LTk, FPETE 11
ASRAE AT 7 AR FHIT Y 4 4b32 Tolk7s7sosig gy, Hod
A7 RER B S X3 R RE AE FE BT B9 HCHs 2R R 251
i,

FEIS YIRS AT, AL T (PCA) 7 i A T
1Z. B Origin 9 FRAFXF FHVEVE 11 b RAE SR i 10 Fif
OCPs 47T FBLAT43HT , U A~ T B4 PCL Fl PC2 (Y5 2
R 43 B 45.55% F1 21, 11% , & 7 22 fie B 5 35 )
66.66% , 5 UNE 4 Fios. d1E 4 7T, BYS (458 5) Hil
BY8(HE4-tE .0 ) 15 YLt AR BY 1 (75 3E ) \BY2 (fif £
¥ BY4(JETE) M BY 10 UG ) 75 YL B AL BY 6 (2%
BAAT) 1 BY 7 (B TE 0 ) 15 Y B AR, X AR X 2 X
I 1A BEAE AL AR [R] 19 75 4 R ol B A AH B8 80U 7T Rg,
BY3(# ) BYI(SRH ) Al BY 11 (B4 FE IR ) 53
P A 75 YRR AE AT B R 22 5. MOBIR B 40T, &5 s i e
PCA Bl %A BE R REIA WL, X o] iU (AP TE
OCPs R ZFPAAT HIFA G —.

22 Bi¥EREMIRYH PCBs S ERIES T

209 ' PCB HURTE FHIETE 11 AL RAE SR Z TR
FLRG I 24 B, B PCBs & AE nd~ 37.61 ng/g ZI] -3
TN 13.45 ng/g. £ RHFE AL PCBs ARG &2 WL IA
5 FIBE SR IV, Hor BY11(BRZETEIR M) 4b 5 PCBs & & 5%
1,8 37.61 ng/g, % HAG L ) PCB AR K W] R P Fh 2t
&% PCBs 5 YL 5 ; BY3 (B % 3€) Ml BYS (E# 5) {7
JEES 2.3, 20 1R 29.27 F1 24.30 ng/g, HiATHE X 5 PCBs
SREHT = AR, T BYS(ZEA) R TR I FR.

Z IR 2R 0 A BLH R 43 BT BRBE v PCBs 14 4
A RTE RN E . ABEIE O E M X R B VIR PCBs
DMRGEBR £, — AR 2, 5 B 31.16% , &
IR A = AR, 2 5 B2 1Y) 17.60% #115.97% , U
AR B 11.49% . @B R N AR R L,
hi Y 12.55% , TR IR AR AR X B i A B Y 5.3%
LN 4.6% , HAAEHABAE T ETZIEAT(F6).
P E7E 1980s R4z P20 PCBs 1 i 22 A = G55 il T S Bk
FhE, HA AR E B TR AMS, M AR 2
T, Dai 4577 2008 4 X P FEHLIX TR PCBs 1Y
WA, AVETEVIRR Y T PCBs DA &R b £ (1
RIS I B MR 65% ), FFHEI R MR R B
PEVEMLIX 2L PCBs 15 L3V, X b 10 4R i A sE DI
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Yrf PCBs M W B I PR A 45 S0 | — G U S5 K SO 5 o I 0 996 2 i oy SR L3 N IR
TR | X — S5 R I AR DU T T AR AR S I S S5 1IN PCBs R AR DL, A
PN GIPR i 1 R BE U8 DA B SR AR AR S e — SE R L n DA (PR VE L X PCBs 15 1%
LG HLICHT TS YR IR A

[ N AMR Do K TURR I h PCBs 75 Y1 0 W36 3. AN & ik B Z K R VTR h PCBs 5 b3 il 55
1, FIPEYE PCBs & I fILF 32 [ ) 5 | PCBs 15 Y™ 5 Ay WA TR AT FIAS R , 55 M T b X AR LE , F1 e
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Tab.3 Comparison of PCBs content in surficial sediments from different areas

TUB LY K PCBs AU SPCB/ (ng/g(DW) ) BH 3k
UL 2019 7 9.40-22.69 [37]
I T b X 2019 — 4.61~105.3 [38]
San Diego Bay ( 2 E i pg&7) 2018 24 22.5~1387 [39]
Bt 2017 41 0.03~24.11 [40]
River Ravi and its northern tributaries ( [ 3& 371 ) 2017 35 1.06~95.76 [41]

HE 2017 24 nd~37.61 NI

T 7K 8 2016 14 0.65~6.41 [42]
WA f 3 o] 2016 145 1590 [43]
Jobos Bay (Il 2545 ) 2016 — 0.42~1232 [44]
i 2013 24 0.099~3.13 [45]
BT 2012 29 0.83~4.44 [46]
Lt 2011 6 0.6~2.4 [47]
FEETE (2011 4F) 2011 38 5.96~29.61 [36]
K 2009 56 1.35~13.8 [48]
YRR 1 2009 12 25.24 [49]
BRYL = ff N 3 50 2009 128 10.16~485.45 [50]
Houston channel ( 3% [#) 2008 18 0.5~1418.0 [51]
T DU 2007 11 7.84~42.8 [30]
KIL= 2006 23 0.92~9.69 [52]
EAR LR 2006 7 3.2~31.6 [32]
Busan Bay ( #[#) 2005 22 5.7~199.0 [53]
ERIR BRI 2003 77 0.19~18.95 [54]
B | 730 RS 1996 — 2.4~39.0 [55]
Venice Lagoon (& K F]) 1991 7 4.05~239.15 [56]
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H2Z 0], B —E B KU, 4 et — 2 G 0 T y-HCH, (IS DU b y-HCH A4 SRS, 11 4b
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Tab.4 Ecological risk of OCPs and PCBs in surficial sediments from Lake Baiyangdian

SQGs Sty HB (B2 80
EY
ERL ERM (ng/g) <ERL ERL~ERM SERM
p,p'-DDD 2.0 20.0 nd ~2.66 81.8% (9) 18.2% (2)
Dieldrin 0.02 8 nd~19.83 18.2% (2) 72.7% (8) 9.1% (1)
v-HCH 0.32* 0.99* nd~20.77 36.4% (4) 63.6% (7)
S PCBs 2.7 180 nd-37.61 72.7% (8) 27.3% (3)
« £32 TEL PEL {H.
3 &t

1) FEERZVURY P AL 10 A OCPs, B R 7E 1.22~52.45 ng/g Z I8, 76 [H PN AL 45K 7 HCHs
1 Dieldrin Sy H = 2LV5 LY. HCHs 2R /AT 2 30 3 0 X T BEAZ7E 3T I HCHS 5 YL i% A

2) HEFIERZ DU h 246 ) 24 Fl PCB 24K B &7 nd ~ 37.61 ng/g Z1A), % [ S Hb X 35 e L
1%, ZEE AL A KSF-. BT PCBs 43 i DMIREICR hy 32, OB P A S 23 B R e B b T v LR 5
HERUEE T, A TEHLIX. PCBs 15 Y4 B8R, JOHT 175 Y ik A L Pl R A e i i B 4.

3) FAFEETLAEH , p,p’-DDD 1 X PCBs A2 XUBE A, A A1 b X A7 — 5 T M AU 757 SG 7 5 Dieldrin
Wt ST s v-HCH A 28U X & =& T PEL {8, fA AR5 A 28 KU

4 B3R
FffsR T ~ IV WL TR ( DOL; 10.18307/2020.0306) .
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Appendix I Retention time and recovery of OCPs

[/ %
OCP 14 B4 Bt 6]/ min
HARVE T 22
a-HCH 28.29 103.2 4.3
B-HCH 33.83 96.0 6.1
~y-HCH 42.00 102.0 5.1
3-HCH 45.88 95.2 3.5
Heptachlor (-E51) 46.87 97.6 3.2
Aldrin (3 [GH) 53.15 93.2 7.9
Heptachlor epoxide (£ ALY ) 67.28 105.5 43
trans-Chordane ( a-5/1) 78.77 85.3 3.7
cis-Chordane ( B-5JF) 79.27 92.8 4.9
Endosulfan I (#i5F 1) 79.79 85.6 5.6
p,p'-DDE 88.48 97.6 4.1
Dieldrin (2K [G5)) 91.53 88.1 3.6
Endrin ( 57k FC51) 95.49 90.6 5.4
Endosulfan I (%55 11) 108.18 101.7 3.1
p.p'-DDD 111.78 105.4 8.0
Endrin aldehyde ( 52k FGF ) 112.99 95.2 2.9
Endosulfan sulfate ( # MR LR ) 122.90 98.3 5.4
p,p'-DDT 125.09 101.7 4.2
Endrin ketone ( 572k FGFI i ) 137.75 92.7 4.7
methoxychlor ( EE= NN D) 146.67 93.2 5.6
B 1T PCB BRSO B i) ] 5 [ fie 6
Appendix Il Retention time and recovery of PCBs
[l /%
TUPAC# I Arig 3 B4 B 8]/ min
HARF-HE T Al 2
1 16.45 86.0 2.4
2 19.94 85.6 1.5
3 20.68 87.7 2.2
4 10 21.75 85.8 0.2
5 27.39 88.4 3.6
6 26.51 86.2 2.3
7 25.45 87.4 3.4
8 27.79 89.9 2.0
9 25.31 92.2 3.1
10 4 21.83 85.8 0.2
11 18 33.99 85.3 0.3
12 34.93 91.0 0.0
13 35.78 90.4 1.6
14 30.40 90.4 0.6
15 37.74 92.3 0.6
16 37.31 87.9 2.3
17 34.59 86.9 0.3

18 11 34.08 85.3 0.3
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[/ %
IUPAC# Fepride {5 B3 B 6]/ min
FARFEHIE B 22
19 29.82 92.7 2.3
20 46.67 86.0 1.7
21 46.35 85.9 5.0
22 49.31 87.6 1.6
23 40.39 86.4 0.8
24 36.31 90.7 2.7
25 43.60 89.7 2.5
26 50 43.05 86.3 0.3
27 35.82 89.4 1.8
28 46.11 89.7 0.8
29 41.15 86.0 0.9
30 31.83 88.4 2.2
31 45.56 88.6 1.7
32 38.12 90.6 1.1
33 46.57 84.8 1.4
34 40.06 87.0 0.9
35 60.22 85.7 1.8
36 69 52.48 89.1 3.6
37 63.57 87.3 1.9
38 75 55.816 85.6 3.2
39 47 & 62 & 65 55.61 89.0 1.6
40 72 63.39 85.6 0.2
41 61.11 78.2 1.2
42 59 59.36 86.0 2.2
43 52.75 86.4 3.9
44 58.227 87.5 4.1
45 48.76 87.9 1.6
46 50.22 87.8 1.2
47 39 & 62 & 65 55.62 89.0 1.6
48 54.01 85.1 3.5
49 54.63 89.8 1.8
50 26 43.05 86.3 0.3
51 47.02 85.9 1.5
52 53.50 86.9 45
53 45.65 87.3 1.3
54 39.67 90.2 1.0
55 75.79 87.1 1.8
56 78.07 86.8 5.7
57 94 66.74 88.8 1.7
58 67 68.20 88.4 1.0
59 42 59.25 86.0 2.2
60 79.73 85.4 4.4
61 69.04 88.5 1.8
62 39 & 47 & 65 55.69 89.0 1.6

63 70.67 85.8 5.8




Sl 11

[l %
[UPAC# i 4 B4 B 6]/ min
AARTPHIE TRt 22
64 63.17 92.1 23
65 39 & 47 & 62 55.56 89.0 1.6
66 74.07 87.3 1.3
67 58 68.17 88.4 1.0
68 64.57 90.5 23
69 36 52.59 89.1 3.6
70 72.96 93.0 1.9
71 60.82 87.8 3.8
72 40 63.47 85.6 0.2
73 51.78 85.5 2.9
74 71.94 87.9 0.0
75 38 56.139 85.6 3.2
76 93 70.32 86.8 42
77 97.71 86.5 0.0
78 89.33 90.6 1.1
79 87.10 88.0 0.9
80 77.00 87.8 3.7
81 93.67 87.8 3.6
82 95.86 87.2 5.5
83 119 84.67 88.8 1.4
84 89 77.79 90.1 0.0
85 91.15 93.3 0.5
86 112 85.08 87.7 1.8
87 136 89.62 89.0 5.7
88 71.30 86.6 1.7
89 84 77.83 90.1 0.0
90 80.31 86.7 0.6
91 73.78 89.9 22
92 78.50 87.7 2.0
93 76 70.32 86.8 42
94 57 66.69 88.8 1.7
95 71.42 90.4 0.0
96 61.71 89.6 3.1
97 86.39 90.0 0.7
98 69.93 89.0 0.2
99 82.08 85.7 2.0
100 66.23 92.0 45
101 80.54 94.9 2.0
102 68.95 91.2 0.1
103 64.26 92.0 0.7
104 55.29 92.1 42
105 115.14 89.6 1.3
106 142 104.11 86.2 1.7
107 103.19 86.3 23

108 125 85.75 88.0 3.1




Sz 1l

[/ %
IUPAC# Fepride {5 B3 B 6]/ min
FARFEHIE B 22
109 134 103.96 88.3 0.3
110 93.14 89.0 6.7
111 92.13 90.1 0.9
112 86 85.08 87.7 1.8
113 81.09 90.6 0.4
114 109.00 93.2 4.6
115 90.76 86.1 5.6
116 87.56 87.4 6.2
117 90.49 93.0 1.4
118 105.95 87.3 3.1
119 83 84.67 88.8 1.4
120 94.30 87.2 3.2
121 73.32 85.9 4.7
122 184 107.95 89.1 3.7
123 103.68 88.3 3.4
124 140 102.19 87.9 0.1
125 108 85.48 88.0 3.1
126 131.35 91.0 6.2
127 119.37 90.0 1.4
128 159 132.92 93.1 4.6
129 163 123.15 91.8 0.1
130 120.27 91.6 2.4
131 188 105.50 88.8 2.9
132 161 111.08 91.7 3.1
133 107.30 87.2 3.5
134 109 104.08 88.3 0.3
135 97.47 92.3 0.0
136 87 89.70 89.0 5.7
137 118.49 92.2 4.8
138 160 122.50 88.3 53
139 143 101.21 88.6 1.5
140 102.11 87.9 0.1
141 176 116.38 90.0 0.5
142 106 104.43 86.2 1.7
143 139 101.16 88.6 1.5
144 98.57 89.8 2.4
145 85.90 92.6 2.6
146 109.87 89.8 2.7
147 99.87 89.1 1.0
148 89.33 88.8 2.8
149 100.42 89.7 5.7
150 82.01 88.6 0.5
151 96.76 86.9 0.0
152 83.37 85.8 1.6

153 112.51 93.4 0.9




Sl 11

e 2%
IUPAC# Heprie PRE ]/ min
PR fE P A 22
154 92.01 89.0 1.3
155 74.42 90.3 2.2
156 146.11 92.1 5.3
157 172 147.46 93.7 0.2
158 178 124.35 86.4 3.8
159 128 133.02 93.1 4.6
160 138 122.68 88.3 5.3
161 132 110.85 91.7 3.1
162 135.12 92.6 2.2
163 129 123.32 91.8 0.1
164 121.06 94.7 2.8
165 109.36 86.9 1.6
166 128.70 92.4 8.6
167 202 137.79 98.3 3.9
168 112.22 92.4 2.6
169 203 165.38 89.5 2.2
170 161.23 94.1 0.3
171 201 & 204 141.62 95.8 11.4
172 157 147.45 93.7 0.2
173 141.64 95.6 3.8
174 135.54 94.3 1.3
175 182 126.50 90.7 6.1
176 141 116.72 90.0 0.5
177 139.42 90.3 6.6
178 158 124.27 86.4 3.8
179 113.89 88.6 1.3
180 150.43 101.7 0.2
181 137.23 90.1 10.6
182 175 126.51 90.7 6.1
183 129.93 90.9 5.7
184 122 108.21 89.1 3.7
185 133.99 94.5 8.7
186 118.02 93.3 1.6
187 127.69 95.0 6.4
188 131 105.41 88.8 2.9
189 178.01 99.8 0.4
190 163.32 98.4 2.9
191 153.22 95.5 6.5
192 148.65 91.8 4.9
193 151.34 90.5 3.9
194 188.10 98.0 43
195 207 177.86 95.8 6.0
196 165.60 98.5 24
197 144.53 99.8 1.4

198 162.29 94.2 0.9




Sz 1l

[/ %
IUPAC# Fepride {5 B3 B 6]/ min
FARFEHIE B 22
199 163.00 98.1 3.9
200 150.28 96.9 3.6
201 171 & 204 141.62 95.8 11.4
202 167 138.04 98.3 3.9
203 169 166.04 89.5 2.2
204 171 & 201 141.62 95.8 11.4
205 190.25 94.9 2.0
206 196.30 94.9 1.3
207 195 177.86 95.8 6.0
208 174.28 102.6 2.6
209 200.85 95.9 2.0

RS FETEDLRR I OCPs &t
Appendix Il Content of OCPs in sediments from Lake Baiyangdian

OCPs &/ (ng/g)

oePs BYl BY2 BY3 BY4 BY5 BY6 BY7 BY8 BY9 BYIO BYIl ‘FifHf

a-HCH 0.56 0.44 0.41 0.88 457 049 290 0.73 1.25 122 043 1.26
B-HCH 0.00 0.00 3.09 0.00 0.00 2.03 277 0.00 0.00 0.00 2.18 0.92
~y-HCH 1.57 530 3.00 0.00 20.77 0.00 0.00 7.14 6.99 0.00 6.38 4.65
3-HCH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.03 0.18
Heptachlor(-£4) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Aldrin( 3 FF) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.53 571 0.00 13.48 1.88
Heptachlor epoxide (-EZ IS LY) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
trans-Chordane ( a-5 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
cis-Chordane ( B-51J1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan I (55} 1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
p,p’-DDE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dieldrin ( 2k [G5)) 334 6.00 5.80 7.96 6.35 0.00 221 3.64 5.80 0.00 19.83 554
Endrin ( 52k [GF) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Endosulfan II (5 11) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
p,p’-DDD 0.00 0.00 224 0.00 0.00 0.0 0.00 0.00 0.00 000 2.66 0.45

Endrin aldehyde (52K [CFIE)  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Endosulfan sulfate (FFHHiEREE)  0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.46 0.50

p,p’-DDT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Endrin ketone ( 572k [G5 i ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.41 0.00 0.00 0.31

methoxychlor ( H 4 ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.30 9.65 0.00 0.00 1.90
S0CP 546 11.74 14.54 8.84 3170 2.52 7.88 24.33 32.81 1.22 5245

* BY1 HAETE, BY2 JAiAETE , BY3 WA IE, BY4 JETE, BYS N4 BY6 JZRERAT  BYT B L3l , BYS I he 2
FEHLC, BY9 IR BY 10 RV, BY 11 A58 4 i fii .
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Appendix IV Distribution of PCB congeners detected and content in surficial sediment from Lake Baiyangdian

KEER AR ER/ (ng/g)
BY1 PCB30,2.51
BY2  PCB30,1.94
BY3  PCBI1,5.50;PCB18,7.47;PCB25,1.74;PCB29,1.21; PCB52,4.81;PCB64,0.94;PCB147,7.57
BY4  PCBS,2.36
BY5  PCBS,12.28;PCB96,8.39;PCB159,3.64
BY6
BY7  PCBI,4.76;PCB30,0.98;PCB74,1.46; PCB81,0.65; PCB117,0.31; PCB147,1.06
BYS  PCBI,4.67;PCBS$,2.52;PCB29,1.18;PCB30,0.89; PCB52,0.98; PCB74,0.65;PCBY6,1.16; PCB147,0.73
BY9  PCBI,6.53;PCB30,1.29;PCB63,2.42;PCB147,2.90; PCB152,3.20; PCB178,0.70
BY10  PCBI,7,45;PCB206,3.51
BYIl  PCBI1,4.61;PCBS,5.22;PCB29,1.81; PCB30,2.40; PCB52,2.68; PCB53,3.42; PCB64,1.08; PCB132,1.61;

PCB147,3.25;PCB160,1.85;PCB188,2.16; PCB178,5.44;PCB181,2.06




