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Abstract: In the present study, 16 polycyclic aromatic hydrocarbons (PAHs) in the surface sediment from Beijiang River in China were
quantitatively determined by GC/MS. The concentration of PAHs varied from 38.2 to 6 470 ng*g™" dry weight, with average 1071 ng* g™ ',
which was in moderate level compared with other rivers in Pear River Basin. The PAHs distribution in Bejiang River was obviously affected by
" and 4 470 ng*g”" were found at the outfalls of Shaoye and the Shakou

towns respectively, where PAHs probably derived from local mining/smelting and related industrial actives. The ecological risk of surface

point source emissions. The high PAHs concentrations of 6 470 ng®g”

sediment in Beijiang River was assessed with the methods of sediment quality guidelines (SQGs), sediment quality standards ( SQSs) and
contamination factors (CFs) . The result shows that the adverse biological toxicity effect might occasionally happen in more than half of sampling
stations. By comparison with the background area, the contamination degrees of PAHs in 20 sampling stations were at very high level, which
should arrest the local governments’ attentions. The highest ecological risk areas occurred at the outfalls of Shaoye and the Shakou town in
which the ecological risks derived from PAHs were within between probable effect level (PEL) and frequent effect level (FEL). The future
research was suggested mainly focusing on the status of benthos, sources of pollutants and ways to control pollution in high-risk areas.
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KT (BS1) E T HF T A A (BS30) , B4
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SEPER LR ERAKERRE HERERHE TR
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Fig.1 Sampling stations in Beijiang River
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D20 e FEAE Cthe rare effect level, RELD « Il FE 24 M ¢
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(the occasional effect level, OEL)~ 1] BERL MK & ( the
probable effect level, PEL ) Fl 45 %5 20 N 9 52 {H ( the
frequent effect level, FEL)'™, 12 %' PAHs 1) L3k 5 4
BIH WA 1.3X 5 AN BIE BRI 23wy 4R g IR 5 2 (A8
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Table 1  Criteria for the assessment of freshwater sediment quality

of PAHs/ng*g ™!

PAHs REL TEL OEL PEL FEL
Nap 17 35 120 390 1200
Ace 3.7 6.7 21 89 940
Acy 3.3 5.9 30 130 340

Fl 10 21 61 140 1200
Phe 25 42 130 520 1100
Ant 16 47 110 240 1100
Flu 47 110 450 2400 4900
Pyr 29 53 230 880 1 500

BaA 14 32 120 390 760
Chr 26 57 240 860 1600
BaP 11 32 150 780 3200

DahA 3.3 6.2 43 140 200
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ng*g”! P YT R (K4 293 ng*g” P VT
T (HIMH 285.5 ngrg™ O B KT B (1l
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Fig.2  Quantitative results of PAHs in surface sediments of Beijiang
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Table 2 Assessment according the quality guidelines to PAHs in surface

sediments of Beijiang River (dw)/ng*g™"

PAHs ERL ERM  RCF= PAHs/ERL > 1 M35 47 45

Nap 160 2100  BS1,BS3,BS7, BS27

Ace 16 500  BS3,BS8,BS9; BS18, BS27

Acy 44 640  BS8,BS27
BS1, BS2, BS3, BS5, BS6, BST7,
BS8, BS9, BS10, BS11, BS13,

Fl 19 340 BS14, BS15, BS18, BS19, BS27,
BS30

Phe 240 1500  BSL,BS3, BS8, BS27, BS30

Ant 85.3 1100  BS3,BS8

Flu 600 5100  BS3,BS8

Pyr 665 2600 —

BaA 261 1600  BS3,BS8

Chr 384 2800 —

BaP 430 1600 —

DahA 63.4 260 BS3

DR A TR, 7]

2.2.2 VIR AR
FIME RUTR Y Fst br e woE 1) 5 AN BIE R F
M ACVLRZVURYH PAHSs (175 42 5 AR 3. 4845
U4 12 i PAHs T 4 20 A — i s ik TR A v 14D 3l
LG5 H) T2 3, B b A IR v G R X O A
g B (1] .
#3 AGTREBEAMS PAHs B RIRE S
Table 3 Analysis for the degree of pollution of PAHs in
surface sediments of Beijiang River
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BS3, BS8
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BS14, BS27, BS30

BS11, BS12, BS13, BS15, BS17, BSIS8,
BS19, BS22, BS24, BS29

BS4, BS16, BS20, BS23, BS28

BS21, BS25, BS26
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AT OEL A1 PEL 2 [8]

¥ TEL Al OEL 2 [f]
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Table 4 Assessment according the method of contamination factors and degree to PAHs in surface sediments of Beijiang River

v PR T o, mnmE
Nap Ace Acy Fl Phe Ant Flu Pyr  BaA  Chr BbF BkF  BaP IedP DahA BghiP

BS1 143 12.7 149 157 17.0 18.4 11.7 152 12.8 19.3 18.0 13.8 14.5 11.9 14.8 15.1 240  AEE®E
BS2 9.55 12.3 8.33 10.8 11.7 15.1 8.17 10.0 9.80 14.2 11.2 8.82 9.55 11.2 9.42 11.1 171 B
BS3  39.9 58.0 38.6 53.4 59.8 85.5 45.3 58.8 62.1 41.2 139 342  30.3 48.4 79.2 67.2 1250 A
BS4 0.695 1.63 1.49 0.920 2.32 3.24 0.727 0.742 1.07 1.46 1.41 0.972 1.22 1.04 1.47 1.19 21.6 %%
BS5 5.68 11.0 21.2 9.36 10.3 19.3 10.6 11.0 13.8 152 13.4 12.3 12.7 12.4 13.9 11.0 203 AEE M
BS6 6.30 10.8 12.4 6.69 9.31 13.3 9.81 10.7 14.8 16.3 14.4 12.4 154 12.4 13.5 13.3 192 A
BS7 12.8 19.1 59.4 16.9 11.7 29.4 14.6 15.1 17.3 17.1 15.6 16.8 17.7 14.0 15.0 14.6 307 AeEE
BS8 1.59 71.2 286  81.0 38.8 144  57.6 55.3 67.8 58.6 51.2 50.2 58.9 36.4 48.9 41.7 1150 deEw&
BS9 10.2 254 753 22.6 14.8 38.2 18.0 18.8 22.0 22.5 20.9 20.0 24.0 17.3 18.9 17.5 386 AEEE
BSIO 11.5 22.5 62.2 16.8 14.7 31.6 18.4 20.1 20.4 21.6 18.6 19.5 18.7 13.3 14.9 14.7 340 AREE
BS11 5.67 9.72 25.1 7.90 7.08 16.3 9.81 10.0 12.8 12.5 10.1 9.91 11.8 8.58 9.14 8.61 175 A&
BSI2 246 5.46 18.2 4.12 3.19 9.12 500 5.00 5.59 5.27 4.55 4.36 5.03 3.66 3.72 3.72 88.5 AEE M
BSI3  4.54 8.18 18.8 7.51 7.01 159 8.62 8.71 11.7 12.4 10.8 10.1 11.4 9.52 9.91 9.48 165 A%
BS14  5.17 11.6 32.2 9.00 9.87 31.2 18.1 18.5 24.9 22.5 19.8 22.4 22.5 18.4 20.4 14.9 301 E B
BSI5  3.87 8.26 25.9 6.44 4.63 10.5 591 6.02 7.15 6.74 6.12 5.46 6.89 4.4 4.66 4.71 118  AEE
BSI6  0.809 2.61 5.58 2.3¢ 2.11 4.67 2.66 2.73 3.32 3.45 3.28 2.98 3.51 3.16 3.16 3.26 49.6 MM
BS17 1.92 276 2.70 1.85 2.87 3.43 3.39 3.58 4.61 524 4.73 4.07 524 3.71 3.92 3.9 57.9 A4
BSI18 1.00 27.2 22.2  8.89 6.70 16.2 10.9 12.5 14.2 13.7 13.8 15.6 16.6 12.2 11.9 12.0 216 AEEE
BS19 3.24 6.14 17.8 6.39 5.19 23.3 5.8 6.19 8.13 852 7.39 6.37 7.84 7.87 7.95 8.55 137 FEm
BS20  0.915 2.67 4.27 1.27 1.54 3.15 1.96 2.14 237 234 2.07 1.93 2.54 2.38 2.15 2.65 36.4 MM
BS21  0.759 0.744 1.46 1.10 1.09 1.11 0.824 0.875 1.08 1.39 1.18 0.920 1.17 1.26 1.19 1.37 17.5 H%
BS22 1.18 2.82 4.96 1.97 3.96 6.22 6.22 6.95 7.16 7.00 7.31 5.60 6.8 5.75 5.75 6.00 85.7 AR &
BS23  0.36 2.89 3.19 1.52 1.77 3.92 1.66 1.8 240 247 1.83 1.72 2.11 1.8 1.95 2.09 33.6 MHE
BS24  1.92 2.18 4.11 2.65 2.78 2.84 1.59 1.71 1.94 228 1.81 1.58 1.73 1.92 1.96 2.06 35.1 MHE
BS25  0.533 0.852 0.995 0.673 0.791 0.681 0.767 0.733 0.882 0.968 0.697 0.708 0.804 0.672 0.711 0.717 12.2 1
BS26  0.655 0.561 0.798 0.744 0.634 0.836 0.241 0.242 0.231 0.325 0.272 0.208 0.190 0.227 0.381 0.268 6.81 1%
BS27 21.6 46.8 195 33.3 22.5 48.0 24.6 29.3 24.7 12,9 18.0 12.2 16.0 13.5 16.1 19.4 554 dAEE R
BS28 1.33 1.38 2.74 2.17 2.43 1.08 0.981 1.10 0.666 0.729 0.779 0.556 0.587 0.673 0.659 0.888  18.8 %%
BS29 1.33 2.44 3.43 1.84 3.06 5.05 5.57 5.86 7.14 7.02 7.45 571 7.09 7.52 7.29 7.38 85.2 AHwE
BS30  5.05 18.5 9.36 12.1 17.1 32.9 24.5 31.0 17.2 18.6 10.6 15.1 12.2 13.2 10.3 13.9 262 AEEE
3 W Wil (A, 1 A B A B IR I 4 s o 7 i

SQGs M PAHs T 512 (1) A4E W d MR 0ON: | 2% 1,
AL AT B T PP A K AR A A R GE K PAHSs V5 Y A7 AE
(098 70 AR 25 U, 5 | SR v XSS DX sl P DG4 . B FH
SRV AR HEE VP 45 3L, fe 8 T BT 8T
(95 LU A BRI VR A b RNy Y X IR 18 B X 3 4
EHT TS PR 1] B AR SR g, AR T %
HNE BRI FLHTT A DG B A | A, B A
3K 2 Bk HAE A T 12 M PAHS AV BRI R

PAHs™ A 1 5 e 45 L o AL VL% Ji A7 X 48
PyJse. DA e, BV AETX 2 Ff PP A o AR 7R 2 e R X
PSR AT BEIA 32 70 7 PAHs (9775 Ge M0 A7 AE W5 AE )
MBS R V5 G T s RO %5 08 T AN X
R RG22 %, REfG 45 tH T AT PAHs AR T~ BT ik
TS50V YRR, ST M S e N v B R L, JF 5
(VS EEPSEE S PR i S Eaivl e Ry B 0 b Al
TEN#N e 8
Zr LR, BL 3K 3 B IR 3 5 IO
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4 it

(D BT WRERZ VY T PAHs B R TG 3
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