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Performance of Modified Dry Grass Swale for Mitigating Campus Stormwater
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Abstract: In this study, the efficacy of grass swale in mitigating campus stormwater runoff
pollution was systematically monitored and analyzed through establishing a standard transfer-type grass
swale and a modified dry grass swale packing with hydroxy-aluminum vermiculite sludge particles. In
comparison to the standard transfer-type grass swale, the modified dry grass swale demonstrated a
markedly superior efficacy in removing total suspended solids (TSS), chemical oxygen demand (COD),
nitrogen, phosphorus, and other pollutants from stormwater runoff. The pollutants removal performance
and mechanism varied depending on the discharge positions within grass swale. The standard
transfer-type grass swale and modified dry grass swale with upper surface outflow exhibited similar
efficacy in mitigating runoff pollutants, primarily through vegetation adsorption and soil infiltration.
Conversely, the modified dry grass swale with infiltration pipe outflow leveraged the capabilities such as
filtration, adsorption, and interception of the biological packing layer to achieve superior pollutants

removal performance.
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Fig.1 Conceptual drawing of plan and section of swale
TR 7K A8 i 48 J52. THT 180 R 7K S A8 IR K O P
IE B AR RO R RO R v i e 5 0% (PE) 4E
VIS I (SR R ) N R B o - e W R
FH T W0 1 7K FUBOK AR o K I S0 T O K
FEH T, IR R K AT B HHE AT B KA
1.2 EmRESEN
PEFEAE VR GS 137K TV Ry 7K K 5 i) e
Mo TR, 2 AE GS YK 1T, B K T LA R MBS
L T R PR AR R . B R R BB 5~10
min 2R 5 — UK KE , Jim 1 2R A 15 T8] 6] B 8 30~60
min , LA ] 5 AR B8 3 TR 068 B2 /N T o TR S RE TR
BRI W T R AR A R | KO A, DA
HE KA R KRR B AR B KR AR
A B v 0 o TR VR B R S AR A
K IR 53 H 4 bR AL 4%  TSS . COD . TP PO, —P i

+ 131 -



BH41E BI1H

OE 4 K HE oK

www. cnww1985. com

fift V& BB (TDP) . TN, NH,'-N.NO, =N %5, H |
TSS K 0. 45 pwm P8 B 1 38 7200 5 5 COD R H Pl
TG BE VRN 7 s NH, =N % F 9 I F1) 4306t
JEE I E s NO, =N SR 58 A3 O B2 16 5 5 TN R
FEVRAE 23 5 T 31 i — 55 43 6 Y B 32 0 52 5 TP RN
TDP SR FH 128t 2 91 9 it — SR 26 B 43 6 O B2 v I 7
PO, =P R R B /o C R I
1.3 HBEHHH X

AHIF 5 v BT A K 5T A bR 2838 X sk AR A A
W 3R A5 B0 37 [ RN 35 8 B9 5 e W =R 1 O S8k
(EMC) . W TR TFFEAR b YA n] fE 52 P % 2L
KA KBTI, SR A AR i i RS e Ak X R
B, TS Y0 EMC AR TR A

EC,.QLAt

i=1

inAt

s n Ry B R TR A SRR B s oM R R
FERITG YR, mg/L; QM5 § UCRFE YA LI =
L/s; At Ry RAERS R 0] B, s 0
2 ZRL55H
2.1 3 TSS#1COD HEBRIR
2.1.1  XF TSS il Bk

AN [7) it TR A TP A B 17K 5 S K TSS i EMC
A3 A AL BRI E 2 s o AL, K TSS ¥
0 R 8K, KA 5> A3 76 70~400 me/L Z 1] GS 5
MBS = i 7K F Y TSS ¥ BE i Fl A AL, KAR 4341 72
15~75 mg/L Z [8] s A EE [ Hi 7K 11, MBS F H K F1 Y
TSS ¢ J3E 3 Bl KR R AT L 43 A 76 5~20 mg/L 2 [7] . 7
K T, GS T MBS X TSS 1 25 Bk F b (8 40 3k
71.92% F178. 73%, V-5 2= 15 %43 31l by 68. 21% Fil
70. 68%; I 7E MBS (1) H 7K [T, TSS 2B R {H K
94.13% , P34 28R 3N 93. 77%.

76 F K I, GS 5 MBS X TSS 1 25 4 38 HH 2
TR PR R W 3 X6 TSS 1 25 BR AL 39 Al g A =K (i
R 2oL 08 5 F AR T LA B U ) 7 T8 A4 v 8 U
YERE, b K I £ AR R 3 T AR AR
FHHE T TSS FEAR B 36 v 5= FE D, 1 K ET Y
WM ZE R 5 AR RS fEN K,
MBS Z& 3l H B =1 9 TSS RBRR , 5 GS HiZK A He 4
T T 15%~20%, J5. PF 42 MBS R 5938 20 v @ i
B SUZ SR W BRI U8 S 2 AN K 1 T A Y

EMC = (1)

T UE S HE L, TSS ¥ B 25 K B R, [a] it
MRS T HEAK AT e B DT R 2 AR
R P T 4 TR R

400 100
300} %0
7: 80 .
- 200 &
0 70 M
£ &
=100 60 I
o 80 o
v o0 s0 &
£ 40
40
20
10 30
0 0

2
#k GSHiZK MBS ItHH7K MBS T Hizk
E2 3 HAKRTSSHEMCFIERE ST
Fig.2 Distribution of EMC and removal rate of TSS in
inflow and outflow
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inflow and outflow
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MBS T 7K 8 TP L BRACR &AL, X & KA
TP =2 LUFORL A8 B XAEAE , PO, —P 5513 i 25
JIT o R /I, Wi A 2 B LA SO IR B S A BT Ry
F2,MBS T HK A9 TP &5 1 X BRI 2, B
TR P A (4 PR AR R S A A T R T 0 A K
B, TP R BRFCR WAL T GSFIMBS LK H .

Fihh KB, GS MBS X TN \NH,'-N \NO, -N FI
TP (Y L BRI T A B, 2 WA 5
R BRGNS . XK TN NH, =N,
NO, N FITP BRI SLaE AT ge it , HARX R 5 ¥k I3
A A 4 B8R T 2050 R 9 e A R 4, 2 A By op
BRI QL R RN L WL R 1, AT LALE Y, 7E GS
MBS By L H K E1 4050 B T 5 ORI 3 WM ik 2% B
G, W A A 7KV B X A B 2 R TP AR A7 AR W
S I 6 AT AL, K TP M R I, B2 Sy

134 -



www. cnww 1985. com

AFagrage 55 7k B A AR A AR B A UK AR IR TT S e S ) LR

FH41k FT1H

TP Mk 2%, Biti % 1 7K TP ¥k B2 B3 i , GS 55 MBS X}
TP () R BRECRIIA Urdt m . MBS R 7K R K
E] TP R BR3P A Z H K TR K Bl i

R ST DTTE A FH R A 0 ORI 1) WO R B8 1 F G TP
PEAT TR BRI TE R T, AR Wy EOREHZ X 1
KA BB AS B R AT R i s A

®1 HEAPR BHTERYBBRRER

Tab.1 Release of nitrogen and phosphorus pollutants from swales
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