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Occurrence and Ecologlcal RlSk Assessment of " Typical Persnstent Organlc

Pollutants in Hengshui Lake A "'“:'_,w""

ZHANG, Jla-wenl %, WEI Jian'", LU Yi-fan'”, DUAN Liang', LIU Li’, WANG Jian’, MENG Shu-jin*

(1. Department of Water Environment Treatment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China;
2. College of Environmental Sciences, Liaoning University, Shenyang 110036, China; 3. College of Chemical and Environmental
Engineering, China University of Mining and Technology, Beijing 100083, China; 4. Hengshui Environmental Monitoring Center,
Hengshui 053000, China)

Abstract: Sediment samples were collected from 11 typical sites in Hengshui Lake separately in August 2018 and March 2019.
Characteristics and ecological risk assessment of typical persistent organic pollutants ( POPs ), including polycyclic aromatic
hydrocarbons (PAHs) , organochlorine pesticides ( OCPs), and polybrominated diphenyl ethers (PBDEs), in these sediments were
analyzed. The results showed that the average content of Z PAHs in sediments of Hengshui Lake was 875.49 ng-g™' and 1010. 17

ng-¢”' in August 2018 and March 2019, respectively. Compared with other regions in China and abroad, Z PAHs in sediments from

Hengshui Lake were at moderate pollution level. Distribution of Z PAHs varied between different sites, but the values changed within

a narrow range in different seasons. Sources of PAHs in sediments from Hengshui Lake were complex, but combustion of wood and coal

was the main source, followed by oil pollution. Generally, the ecological risk of PAHs was at a low level. However, fluorene pollution

control should be strengthened. For Z OCPs , the average values in sediments were 35. 57 ng-g~' and 38.39 ng-g~' in August and
March, respectively. Compared with other regions, the pollution of z OCPs was at a moderate level. In addition, the distribution of

Z OCPs varied a small amount between different sites. There were significant differences between the two seasons. The contents of

DDTs in sediments were mainly related to the residual DDTs after long-term soil weathering and the input of recent DDTs sources.

Contents of HCHs in sediments were influenced by the use of HCHs in industrial history and inputs of agricultural lindane. Generally,

the ecological risk of OCPs was at a medium level, but the DDTs pollution control should be strengthened. For Z PBDEs , the
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average values were 1. 77 ng+g™' and 1.45 ng-g™'

in the sediments in August 2018 and March 2019, respectively. Compared with

other regions, they were at a lower pollution level. The distribution of Z PBDEs showed small differences between different sites, and

did not obviously vary between spring and summer. The PBDEs in sediments were mainly low-bromine PBDEs, which might be

contaminated with penta-BDEs from textiles and foams. Additionally, PBDEs were also probably input by distant settlement and

migration from the atmosphere, and soil flushing into the lake. PBDEs posed no immediate ecological risk.

Key words : persistent organic pollutants; Hengshui Lake; sediment; source analysis; ecological risk
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Fig. 1 Map of sediment sampling sites in Hengshui Lake
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Fig. 2 Spatial distribution of PAHs content in Hengshui Lake
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2.1.3  PAHs AR ITAY
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A TTCER A LTS G P A A 285 XU 800 X TR ER AL
(effects range low, ERL) FI&L N X [8] 1 {H ( effects
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AW RIE A B3 (AU LR <10% ) 5 1559
B KT ERM B %A= 9525 7 A 2 AR F XU L
F>50% ), FTRES A — e W T AR A0 ;2475
Jedy A ERL 5 ERM Z ] B (KUK JL R A T

10% ~50% ) , 2R 237 A= S T A 255800
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Pablé'3 FEcological ik assessment of PAHs

o
in sediments of Hengshui Lake =

Fri/ng-g e U

WiH  (ERL| ~ <ERM
Nap <160 2100 85. 84 <ERL
Ace 4 44 640 | 4.21 <ERL
Acy 16 500 7.41 <ERL
Flu 19 540 28.29 ERL ~ ERM
Phe 240 1 500 106. 98 <ERL
Ant 85.3 1100 5.72 <ERL
Fla 600 5100 119. 09 <ERL
Pyr 665 2600 107.05 <ERL
BaA 261 1 600 107. 55 <ERL
Chry 384 2800 113.75 <ERL
BbF 320 1880 242.90 <ERL
BKF 280 1620 6.12 <ERL
BaP 430 1600 2.79 <ERL
InP — — 4.86 —
DahA 63.4 260 0.27 <ERL
BghiP 430 1 600 — <ERL
S PAHs 4022 44792 942. 83 <ERL

2.2 fEKBITUERY OCPs
2.2.1 OCPs &5 FiFHE

2018 4E 8 J S10 sAiiLBh > OCPs #r ik
e, M 40.38 ng-g ™', SIS VTR D> 0CPs
ik, M 31.53 ng-g ™", FIME N 35.57 ng-g !
(E16). 2019 43 H s4 S iBh > 0CPs &
B, N 41.35 ng-g™', SI AL ULFE Y
> 0CPs & & fe A%, J 34.89 ng-g™', FHMEH K
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Fig. 6 Spatial distribution of OCPs content in Hengshui Lake
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) DDD/DDE 5 (DDD + DDE) /DDTs fi# b7 7K
WU OCPs SRUE (& 8) , 453511, 2018 4 8
HA#2019 4 3 H, KR E M TUR Y FE & DDE/
DDD HABSE R A 0. 54 ~ 1. 94, FH{H 1. 06, Hr ¥
Bos iR 1, R KUY DDTs (4% i WG
AIF A MAEMXAREAMEYZS 5. (DDD +
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A B-HCH 1 L il =i , IR o-HCHAy-HCH LB AT
DA PRSI SR PR T A BTG 5 HOH B, B
HCH7y-HCH T 1L 7T LA 41 3 ) y-HCTA
ABY A i&fﬁjﬁﬁ w(a- HCH)/myﬁcuﬁtﬁ%
] HCHs ﬂéﬁ??ﬂ?ﬁiﬁﬂk HCHs 9 ], AR
Wk HOID S 1ICH) ttﬁmuawaﬁﬂmﬁﬂm |
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2.56, FHME 112 ROl ok F 1, R BT#K
WIUCAR Y REAS Dy s B Rl HCHs Ao SOA I 309 Ak
FHGRA. BRI S, fUUERY H HCHs [F] R 32
Tolk Al (5% ma, Tl HCHs ¥ R 7 52 1 7ol
HCHs F9fdi 1, 4l HCHs 5k 35 BAAR - A
2.2.3  OCPs 425 KT

OCPs £ VR4 772X 5 PAHs ¥4 5 2UAH
(2 4), 85 R 2, HRMUTEY H, 4 F DDTs
BRI > DDTs 378 ERL A1 ERM 2 [, 15 ]
EAE—E JLAR B A 25 KU, PRIk, A 7K 8 e R vh
OCPs SAA: 25 KU Ab T 45 K SF ] BE 38 T i %
DDTs 114 B4 Wi

F4 EHKBTRYH OCPs EEXEIEMN

Table 4  Ecological risk assessment of OCPs in sediments

of Hengshui Lake

0CPs ERL  ERM  &f#/ng-g”! e
p,p'- DDE 2.2 27 4.90 ERL ~ ERM
p.p’- DDD 2 20 4.87 ERL ~ ERM
p,p'- DDT 1 7 4.75 ERL ~ ERM
0,p'- DDT 1 7 4.40 ERL ~ ERM
> DDTs 3 46. 1 18.92 ERL ~ ERM

| - -.-’_.
5 AL B " @ HCH/y-HOH 50,205
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Fig. 9 Spatial distribution of PBDEs in Hengshui Lake
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