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Removal Efficiency of Polycyclic Aromatic Hydrocarbons in Road Runoff by

Dry Grass Swale with Shallow Substrate Layer
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Abstract; The average concentration of polycyclic aromatic hydrocarbons (PAHs) in road runoff
in Shanghai is 3 996 ng/L, which is higher than that in other countries. A field test was carried out in a
pilot-scale dry grass swale system with shallow substrate layer which had been operated stably for one
year, and the control performance and removal mechanism of 16 kinds of priority controlled PAHs
proposed by US EPA were explored. During the monitoring period, PAHs concentration in the effluent of
the facility was significantly lower than that in the influent (p <0.05) , and concentrations of Y 16PAHs
and Y 6PAHs ( carcinogenicity or suspected carcinogenicity) in the effluent were 172.40 —365. 05 ng/L
and 9.70 =99.97 ng/L., respectively. PAHs in the road runoff could not be effectively removed by the
pre-sedimentation tank. The removal rate of high molecular weight PAHs was positively correlated with

the removal rate of TSS, indicating that the removal of these PAHs mainly depended on filtration and
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interception of TSS by substrate. Low molecular weight PAHs were mainly removed by adsorption, and

the removal performance was affected by the increase of hydraulic load. The removal rate of

benzo( a) pyrene was 98.00% , and its concentration in the effluent was lower than the limitation (30
ng/L) in Integrated Wastewater Discharge Standard ( GB 8978 —1996) with compliance rate of 100% ,

indicating that the dry grass swale with shallow substrate layer could effectively control the PAHs pollution

in road runoff to receiving water body.
road runoff;
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Fig. 1 Sectional view of dry grass swale
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Tab. 1 Characteristics of monitored rainfall events

% H VEFRE/ | R F%Fﬁ?if};/ ﬁﬁ%ﬁﬁ%‘f\
mm fi5f/h (mm +h™") /d
6 H12 H 22.6 2.4 9.4 3.1
6 HI5 H 57.9 6.7 8.6 2.3
6 H21 H 9.1 7.3 1.2 2.7
7TH2H 20.5 6.1 3.4 3.2
7H28H 47.9 1.4 34.2 10.9
8H4H 74.3 10.6 7.0 7.2
8 HI0H 22.9 5.6 4.1 5.2
8 H26 H 16.4 2.5 6.6 15.5
FHE | 34.0 5.3 9.3 6.3
g 22.8 5.9 6.8 4.2

2.2 FHEHARSEXPAHs BERHR
S A 8 S0 T 2P ) B TR A 3 A R A
HWBCHEE | K H 16 Ff PAHs ) EMC {541 2
J7R
F2 FENEERP PAHs BT 1R E

Tab.2  Average concentration of pollutants in different water

samples
TR I | 4SS
B TR | Bt K | B K
23| NaP 143 135 49 63.70
AcNe 67 124 26 79.03
Fl 261 196 34 82.65
33| AcNy 127 56 23 58.93
PhA 213 211 17 91.94
An 55 52 25 51.92
FIA 409 289 13 95.50
Py 406 296 97.30
4 5
Chy 308 147 97.96
BaA 292 153 n. d. —
BbF 628 448 15 96. 65
BkF 160 193 14 92.75
3% BaP 373 300 6 98.00
DBahA 75 58 n. d. —
P 174 139 8 94.24
6 ¥ ;
BghiP 307 251 11 95.62
LMW — PAHs 866 774 174 77.52
HMW - PAHs | 3130 2274 78 96.57
> 6PAHs 1702 1291 43 96.67
> 16PAHs 3 996 3048 252 91.73
TF: nod RIRARMK T LMW — PAHs 45 2 3R A1 3 2R
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R— Hrb, b s a9 5 PAHs i BbF
(15.7% ), H: 7k 2 FIA F0 Py, 43 %1 5 % PAHs 1y
10.24% 1 10. 16% , =W & W42 7 (1) PAHs £ %
B = I R D RN { = 71N (1 B 'aB iR e Ol A 1 )

TV AN S A A S8 R S AR T PAHs /Y 3252
HWEZ " B IR e BUR PR 6 Fh PAHS

AR B v K 1 702 ng/L, 2 [ Ab 32 B30 11 3A
PRI ZE R 4 ~ 10 4550, % [ SR FF B A2 f
FREYSELA AR KM , HE A PR AR o R A A G

8 17 % TR = 4 Y 3% 1 A5 AL A S 15 it o | i UK
PAHs (1) EMC ¥ B 50 A7 DL 2, Forp 7 R 20
K Z B % 25 5% (p <0.05) ,“ A7 FoR i
K '3tH7J<ZIETH’?—TE%%#(p <0.05),

~ 6000
4
2, 5000
£ R
5 4000f
#3000 2
T 1
= 2000
[=%
o
= 1000
W L ] A
O L . = ———
(X HEK ik
a. Y 16PAHs
3500
53000
. [ ]
22500 .
#2000 T
{z 1500 —
= 1000
2 500 L
m A
0 = o
(= K Hik
b. ¥ 6PAHs
L: 5000 .
a0
Z 4000
M A
= 3000f [——]
i!}
= 2000
T
= 1000
E u A
s 0 . . —
[ K K
c. HMW-PAHs

.00 .



H3T A H11H

T OE % K H K

www. cnww1985. com

732500

P .

<2000

1

% 1500 X

2] 4

Z 1000 .

) ==

= 500 " .

= 0 . . —
(S HEK thok

d. LMW-PAHs

2 FHEHRFEAEEBKFES PAHs 5 EMC 5575
Fig.2 EMC of PAHs in road runoff, influent and effluent of
the dry grass swale system
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Fig.3 PAHs content in substrate samples at different depths
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Fig.4  Correlation between influent and effluent concentrations
of HUW-PAHs and correlation between removal rates

of HMW-PAHs and TSS
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Fig.5 Correlation between influent and effluent concentrations
of LMW-PAHs and correlation between hydraulic loading
rates and effluent concentration, removal rate of LMW-

PAHs
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SR ALSORIC L A LT 28T Al A Rl I AR 56, T
AT S8 DR S X PAHSs (145 il
BOR Bk R BR B PAHs B4 B 751108
3 KHEBATRRAIFN

F e 8 R =54 EMC SA080, X 15 it 7 W U
WP PAHSs 155 1 faf i SOR I T 26 5 WA . H
T3t A 7E 2 30 A R 0 FE T, % X 16PAHS |
> 6PAHsHI TSS {14 [t fk 6 fnf 25 bk 256 45 1y T ok 42k e
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Ve Z A5 b sk i K B — M BUm 9, X A2 i
PAHs J5 400 ff I TR R R AE 8. 37% ~21.09% , F&
I T5 KRG SR E) (GB 8978—1996) HiLiE BaP
IHECRRAE A 30 ng/L, f & 2 AT, VA /oy 2R B 1
VAR BaP Wk B OB il iz AR HEBRAEL Y 10 5. &
TR 2 T M 5 VA AL B S 45 37 WK R TR G HE K
BaP ¥ i 545 MEFRAE Z (] 1 LU B /N T 1, kbR
IKF 100% , Ut B 48 B9 5 G0 n] A A58 i i 1 A
it PAHs 15 04 HEK .
R3 FHEGZRGX PAHs 5 AR IR
Tab.3  Control effect of PAHs mass load by the dry grass

swale system

15 YL ) o 1 17 ey / .
%M (s o) iy | SRR E
) i i WV % | I/ %
S 16PAHs | 4.19 0.16 96.18 91.73
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