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Abstract: A comparative study on characteristics of stormwater runoff from two uban lawn catchments n Macau ( ELH) and Xiamen ( PGH)
wih separated sewer system were conducted. T he result obtained shows that COD, TP and NO3- N are the major pollutants with mean EMC of
165. 77 60. 48 mg L., 0.96-0. 44 mg'L. and 7. 16-1 18 mg L, respectively, and the mean values of pollutants loads of COD, TP and NO3-N
from study lawn catchments are 6. 53-0. 63 kg hm?, 0.0375-0.0047 kg hm®> and 0. 0122-0. 012 8 kg hm?, respectively. Peak values of
major pollutant concentrations usually precede the flow peak. Firg flush effect of minfall runoff from two study catchments is no obvious, which
can be reflected by the low mean value of FFy, of TSS, COD, TP and NO;-N, with 36. 26%, 26.13%, 28 13% and 39. 03%,
respectively. Based on multivariate statistical analysis, first flush effect from urban lawn rainfall runoff is greatly influenced by total rainfall

amount ( 7',) and total mnoff volume ( V) .
Key words: uiban lawn catchments; raifall runoff; pollution characteristic; Macau; Xiamen
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Table 1 Brief description of monitoring conditions during rainfall events in two study catchments

/h / min /mm /mm® min~ ! /
2005 08-09 85.30 122 7.9 0.024 12
FLH 2006-02-27 12.42 123 2.9 0.024 12
2006-04-26 249.57 123 1.6 0.013 12
2006-04-28 40.57 123 3.7 0.030 12
2008 03-22 — 92 — — 16
2008 04-12 192 65 5.45 0.084 12
2008-05-05 264 286 9.37 0.033 27
PGH 2008-05-09 72 97 50.7 0.520 13
2008 0728 192 175 7.2 0.041 2
2008-08-06 144 89 4.16 0.047 17
2008-08- 16 48 155 4.7 0.095 17
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0 L, . ‘ ‘ COD NO;-N TP,  EMC
0 20 40 60 80 100
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1 M( V)
Fig. 1 M(V) curveof first flush effect 1.8l 0.88 mg/ L.
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,FFso 1 , EIH Zn NH:i-N
: L [ 14] PGH 1 ,
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Table2 Comparison of EMC and loads of major pollutants of rainfall unoff from study lawn cat chments
TSS CcOD TP NO3-N NHi-N Cu Ph 7/n
/ ) 2 2 2 2 - - 2
ELH ETC/ mge 17! — 165. 77 Q0 96 7.76 ({°2) — — 0 103 4
/ ke* hm~- 2 — 6. 53 00375 0.0122 0 0014 — — 0 000 16
/ 7 7 7 6 7 4 2 4
PGH  EMC/ mg L~ ! 22.36 60. 48 0 44 1.41 08 0.005 7 0.0033 0 0898
/kg* hm™ 2 0.33 0. 63 Q07 0.0128 Q0118 0.000 14 0. 00005 0 001 16
1)
(2006 04-26) 2
2. ,ELH .
COD TP NO;-N 3 , 2005-05-05 , PGH
) ; NHi-N Cu
Pb Zn PGH , ,COD TP NO;-N Pb Zn
35 15 25 15 45 min. COD
2.2 - 10 55 100 min ; TSS
3 4 PGH ( 2008-05-05) ELH 20 85 115 ;NO3—N
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Fig. 2 Canmparison of major pollutants concentration between PGH and ELH utban lawn catchments
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Table 3 Comparison of EMC of rainfall runoff from X amen, Macau and US EPA monitoring data
PGH ELH EMCs \%
/ mgeL~! EMCs FMCs ) 113
TSS 2. 36 -2 78. 4 —
COD 0. 48 165. 71 52.8 40
TP 0.44 0. % 0.32 0.4
NO;-N+ NH;-N 2.34 3 68 0. 66 —
Cu 0.005 7 — 0.0135 1
Pb 0.003 3 — 0.067 5 0.1
Zn 0.089 8 0. 1034 0. 162 2
1) FPA EMC 11, 2)



3520 30
(g
R oD TP NOs—N + 3.3
NH:-N  EMC , EPA EMCs ., PGH ,
, 5l COD TS  FFa
, COD TP NO;-N (
, )
(.18 , Spearman .
, , 5 6 .
5 TS FF,
2008 05-05 Table 5 Correlation coefficients between FF3 of
2006-04-26 2 TSS and rainfall charad eristics
TS B R P,
7 6.9 ’ T.( ) - 0.887 0.88 0019
: F.( ) 0.12 -0.2 0 704
3.2 V( ) 0.3  0.714 0111
M(V) , D( ) 1147 0.6 0 208
PCH TSS COD TP NO;=N 1o ( ) 1. 265 0.087 0 870
ADWP( ) - 0702 - 0.203 07
2008-05-05 R
, ELH 6 COD FF, n
) 2006- 4-26 Table 6 Correlation coefficients between FF3q of COD
COD TP NO3-N , 2006- 04 and rainfall charad eristics
28 . 1 CoD B R P,
, PGH 2008-05-05 286 T'( ) 2.653 0. 657 0 156
min, ELH 2006 0428 Fil ) - 000 - 0314 054
? V( ) 0.366 0.829 0 042
249. 57 h. , D( ) - 0.306 0.6 0 208
, T ( ) - 2213 - 0.348 0 499
Sansalone " ADWP( ) 0.5 - 0.0%8 0913
FLH PGH De R P,
, 7 oD
TSS TP NOs—N FF 4,
’ 0 ’ 5 6 , TSS
4 TSS COD TP NO;-N FFy
Table 4 Index value of first flush effect for seven events FFI) Tr( ) ?
in PGB catchment (FFy) 0.019, COD FF5 V( )
/% TSS coD TP NO3;-N , 0. 042.
Min 44 7.7 113 .3 ,
Max 65 1 54.3 388 89. 3 TSS COD ’
Mean 36 26 26.13 28 13 39. 03
S, D. 20 64 17.38 9 62 2. 33 [6,
Coef. Var. 057 0.67 034 0. 75 20] s
4 , COD TSS TP NO;-N  FFy 4
36.26% 26.13% 28.13%  39. 3% .
COD TSS TP NO:s—N (1) COD
TP NO;-N, EMC 60.48 ~ 165. 77

B

mg/L, 0. 44~ 0.96 mg/L.  1.18~ 7.16 mg/L: ELH
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6.53~ 0. 63 kghm”  0.0375~ 0. 004 7 kg/ hm’

0.0122~ 0.0128 ke/hm”.
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