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Performance Assessment of Fleld-scale Dry Grass Swale with Shallow Substrate
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ZHANG Jia-wei, LI Tian" ZHANGngmu- Y 2l N 4
(College of Env1ronmental Science and Englneerlng, Tona}l Umversny, Shanghai 20Q092 Chlna)

Abstract A fle],d scale dry grass swale with/ 1mper ab],e‘ bottom and shallow substlate layelg, wds’ bulh in Shanghai, where thé 4
groundwater tdb1€ is very “high, to avoid groundwater pollut,lon caused by runoff 1nf1h‘rdt10n The underdrain pipe of thé fduhty was ip
bended ta avoid/outside water flowing backward bégause local’ ground elevation is yery ]ﬁw Performlance of the facility under the “actual
precipitation conditions™was evaluated in the rajny/seasonlof 2019., The average runoff volume reduction is 39. 4%, and the peak flow is
reduced éffectively when rain intensity is lower thap 8.0 mm-h~'. Influent mass load*reduction of TSS, COD, TP, and TN are
95, 4%, 83.1%, 90. 0% and 57.7%, re%pectlvely Wood chlps in the substrate layer and the saturated zone are effective for
demtnflcatlon during the wet and dry periodsy respectlvely Hyd‘rauhc loading rate and antecedent drying period are the main factors
affecting denltnflcdtlon Improved influent quality combined with the storage volume supplied by the local urban river network could
meet thé goal of annual runoff volume reduction and annual pollution load removal in districts with high groundwater levels.

Key words: dry grass swale;

impermeable facility; shallow substrate layer; hydrological effect; water quality improvement;

denitrification
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Table 1 ~ Composition and infiltration rate of the facility

FETRA K T o B S A % /U

*®E+ 25 ML+

A 65 W F @M
KT 7 FRERTREERTS V8
RIEAJE 3 PR, KIS C/N 2N 45.3
HURIB B HE T/ cm-h ! 10.5

TE PR AR T 28 i S TR 9 R IT E DICVE T, 3 i A
FEVR L7 B EELAS TR A B0 i K ER KO
HEATT LR KA T8, K IFHERY b 07 A7 P
it AT 5 = 3R EE 5 43 Bt 7K RS T
IKEFATAEL N, 7EFESE 50 329 100 m 4 &= Ti
e SL3-A FH3F A i W T, 0T [R] H A bl Rk
FRGEAT S W
1.2 FECREE 5K I

TR ITRE il N TR AR TEAR UL 14F A 15t 1A it
JEEER A K B TR B B, 23 ) 4 B 5 min SR A —
UME A, RREE 30 min, 22 )5 A0 EL A TR 58 A2 16 B B 15
~30 min RAEE—U, 735 g S FERE R BE . 7R RTHATC

I (ADP) 41X ADP=7 d PR, T45 1.2 4
A7 d 3SR R A IR BUK R 5 52 K S
B RERKEETERE 1 L R O KT T 4°C
SAFRAT , TRAEG 24 h PURPRAS .

WK B P b A 46 R BRI (TSS) Ak 2E T

W (COD) ., BB (TP) IR A58 (DP) L A
(TN) & & (NH, -N) KA & (NO, -N) ,B& COD
KU A3 (HACH DRP2010) #E47 7K B 43 4h ,
ARASHRBR YR FHSCHR [ 13 ] B8 K 543 A1 5 vk A 7
M52 . 25 FEAR A0 A2 s AR IR At | K O o W
ARG UL BRI i, AR B B TR A T 2 i
B (EMC).
1.3 HdEsrwr

Sk A A5 R it A A W A0 B 1 K SO TR
B Xt WA D = R B R A, AR K —
AN EAE IS S R A (1) F1(2) 43 Gt i
Jta k| H 7K A DA (L 300 e K/ B SR I ] 315345
Gl T ) e e (L 30 o LU (R, ) B Wi 3 AEE SR 1 1] L
(R 5 DUTE 3% 7= A 40 0 3 56 — A R /K e (A e
T 5 3 %o 7 Bt B 1 ) B ok T 5 ARl Sk



9 1

SRAERS A5 . AR TRZ T s T RCR L 95

(1572 X, Z MO0 (3) 75 e 030 P Bt A48 0t
P REA(4) TR A TR K )
fAr (HLR) 110 J52 it B A7 T R J 7 B 5 i) P 3 4o
AR . AN S0 a B R R T 2 e WA R K
FA5 9 EMC SE AT B4 F) B R AR
TR FBOEN P A AR S AT 24T
H AR DA i

% M= — U=

WEAEIER AR HE =
LR KW L IS ) — 37K T d B ] (2)
HEARKUEAR 4 BRI ] — 7K 46 P[]

SRR =
PR B — D0 A

4107
 RRHR
AKIIGR = i R )
2 RSt
21 W

ARSI ITCHIAR T 6 h, FEME KT 2.0 mm
A — S 3B TR . 7E 2019 4F 4 ~ 8 J Wil 44
LB A A BT 31 37, W R a5 1R A (R HA A LU AH
X e WA P BT 7 A R R R R, R
BB TEREE KK TREAS 12 3, P R R/ T
10.0 mm 4 1 3%,10.0 ~24.9 mm 4 5 3%, 25.0 ~
49.9 mm 193 3%, K T50. 0 mm 14 3 3, OGR4

i x 100% (3) TEVLZR 2, b3R5 3 AN (R 2R AR T, AH OCK
"‘“‘ JrAG I 25 R B AR
%2 W 12 HREAEESERT
Table 2 Characteristics of 12 monitored rainfall events { & !

A1 CA-H) WERT i/ JEH L/ d W it/ mm - R i - h
04-09 3.8 [ 53 | 127 | A 33 =
04-22 2.5 0.4 I 1347 N 5. 48
0526 17.9 26.3 [ 346 1.8 A&
06-18 203 | | 39 $58 | 247

— 0621 2.3 iV =F 2% ¥ o ado 10.4 A8
0630 41 3.8 VI # 03 RN I beb___u "
07-00 | A 3.90¢ &0 ", o /s b5k o 9.1 =
0725~ [ el ¢S 09 C o2 58%, 4
08-04 sefl W) J Y L g 2.9 F

5 10809 38.6 | f P4 68. 1 1.8
| Yo08-13 @ L5 A 2= 12.2 8.1

!y 08187 1.4 =72.6 25.9 18.5
L EONER 38.6 26.3 68. 1 18.5

" RMA 1.4 0.3 12.2 1.8
il 3.9 2.5 24.9 5.0
ARl 9.4 4.3 31.5 6.2

2.2 JKITHEHIRCR

Xof M) T P 45 3 A R T A K SRR R R AT 4
T WA ) ik S 0 0L 08 38 155 1005 40 e o B e T 2
AIOC R AN TR 3. H1 8] 3 (a) W] M1 BER 4h 5 R 5 2 4
LR, BTG K. LA 2T B R/ SR 8.0
mm'h_lﬂ‘:’ﬁ*, MIE KT 8.0 mm-h ™ B, BRAS
Uk KT Ah, I R AR RE T A R, KT
0.5, BIgiti EAE HIRRAI T 50% . )it R, FifiRee TR
FERE R/, Z2 R (16,0 mm-h ") 5540 F R, $5i
1. 0, VIR AE IR ORI P R [ &1 3(b) |, 7E 2019-07-
09 P& RS | 55— AN I e (L HE 0L 9 o2 T 5 32
H57.1 mme-h " DU A R A — A K (E
Sy 5 BT ARAS X g e B K S A 3.5 em-h ! IR
FHET 10,5 em-h ™' (RIS 5 HUOR i P 52
IR B G g 0 R SRR

TRt XoF AN 7] 626 TR 118 7Kk ) 0 P, 45 %

PR | 7K o ok DA Rt T AR B | R KR B A A
WA 3 (c) FiR. TEM NS i 3 R AT AT T, 52
o R St W K N A B ) 1 PT 9. 0 mm
R K T35 B RE 0. 84 m, Al 45K 13. 0 mm P&
4 A i B T AR A i ) B PN A 9 4 R
39. 4%, F T B 1 7R BB, L e SR A7 o5
TEEELENA R, R Jek i T B Mz R
AT R A L 4 ) SO RIS 42% ~ 85% 1Y
Hl I AT AR 22
2.3 JKFEERCR
2.3.1 TSS 5 COD

AN [R) & T 4 it gk | HY 7K TSS 5 COD /Y
EMC 234 & 4 ez, TSS Hi7K K 21 ~35 mg-L7",
2 5 R R 2L B R IR 93, 0%, 5 ET AW 5 A
UE R TSS 25 BRI FE 3 5 14 3 3 RiT
SEAEFE O W 30 45 HR T B0 T B 42 B



4108

i

L 41 %

L
¥

WA ik B R

U 0 R e ) LR R,

K I /m

0.8

0.6

0.4

(a)

8 12 16
B bt 10 508 )8/ mm-h !

=]
=

(b)

s
2019-07-09

8 12 16
BRI 50 mm-h !

2
=

0.6

0.5

0.4

03

(c)

0

TSS/mg-L™!

0.1

L
0.2

B3

0.4 n,.?
K HE/m

BB SR HIBUR

0.3 0.5 0.6

Fig. 3 Hydraulic performance of the facility
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Fig. 4 EMC of TSS and COD in influent and effluent of the facility
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