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Urban Runoff Phosphorus Removal Pathways in Bioretention Systems -
LI Li-qing, LIU Yu-qing, YANG Jia-min, WANG Juan ” . =7
(School of Environmental Studies, China University of Geoscwnces Wuhan 430074, China’)

Abstract: The role of vegetation and saturated zones i’ Fstormwater-dissolved phosphorus (PO}~ -P) removal was 1nvest1gafed uamg

bioretention microcosms. Nine bioretention golumns were dosed with synthetic stormwater under various hydrological co,ndltlous and

phosphorus loading rates and monitored over al2- month pPI‘lOd Remarkable phosphorus yémoval (1>90% ) was achieyed Aising” ‘the

mixed flher media of sand and local solil , wnh or, w1th0ut vegeta,t}on Bioretention columns inwhieh Py alopecuroides was plantéds could

slgmﬁ(dntly enharice PO -P removal. The saturat zopés could also reduce “the’ effluent RO? 7 -P‘ concentrations, but had ne”

significant effect 0;1 total phosphorus remoyal. A-ppr(i 1mately 50% of the input pho%p'h()rus retained in'the filter media fas 'extraeted in”
the top 022. 5 ¢m, where it could be available for uptake By plants. Further, 57. 1% tjl'76 1% of" the total phosphorus input recevered

in the|total plant biomass was stored in the dbeve~groun_g] shoots.” Thus, periodi¢c hdrvesting of shoots can be a sustainable method of

phosphoru% removal frem stormwater bioretention systems.//

Key Nvords bioretention systems; phosphorus ;-plant uptake R alppecuroides; urban stormwater runoff
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probability plots for Ctrl, CB, and MB POZ_ 'Piﬁgﬁ?{ﬁ%%ﬁ uﬁ ( P <0.05 ) . wjm@ﬁ? I‘ETJ
R2 4EYHBMEEYSEERNTEHRK, HKEHBRESERIERD (n=27)
Table 2 Average stormwater inflow and outflow nitrogen concentrations and
removal rates for the three bioretention treatments and control
. 7k
A K Curl CB MB
IKi/L 10.0 +4.2a 7.2£4.1(27.8)b 6.7+4.2(32.6)b 7.2£4.2(28.4)b
TP/mg-L~"! 1.093 +0.491a 0.109 +0.029(90.0)b 0.070 £0.041(93.6)b 0.067 +0.040(93.9)b
DP/mg-L"" 1.064 +0.477a 0.093 +0.027(91.3)b 0.040 +0.018(96.2) ¢ 0.025 +0.018(97.7)d
PO}~ P/mg-L"! 0.996 +0. 428a 0.080 +0.017(92.0)b 0.031 £0.013(96.9) ¢ 0.016 +0.015(98.4)d
pH 7.63 0. 10a 7.86 £0. 16a 7.55£0.19a 6.91 £0. 10b
ORP/mV 170.3 +39. 3a 183.8 +44. 2a 216.7 +38.0a ~131.4 £36.0b

1) Cud; X REAFIES) ; CB: FIRREEES; MB: AR EIF B BN, T R ARVNG TR R b B 0] 22 57 M 0.3 (P <0. 05) f6 5

AT %
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Table 4  Comparison of the influent and effluent water quality and pollutant

mass loads for the three bioretention treatments ( mean +SD, n=3)

.- M. Myp/g-m™? T LR %
i "
/gm~? Cul CB MB Cul CB MB
TP 4.23 0. 01 3.93 +0.01 4.05 0. 02 4.05 0. 02 92.7+0.3 95.6 0.5 95.6 0.5
DP 4,09 £0. 09 3.82 0. 02 3.98+0.002  4.01£0.005  93.5+0.5 97.4 £0. 1 98.2 +0. 1
PO}~ -P 3.79 £0. 05 3.57+0.003  3.71+0.002  3.75+0.004  94.2+0.1 97.8 +0. 04 98.8 +0. 1
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Ji A OB A LI 4. BT AR A 3 Rl
PREL A O & %A 5 25 5. 3 PR AL B A0k
TE 0 ~45 em JLFRIN, 22 5650 A 20w & i s
Bl VR 2 T FAIG , 7 30 ~ 45 em L0 FP A Ui 3L AR
RZAE | S S A AW (. 3 b Ab H R 20Tk

FEJFT (0 ~22.5 em) A R0 22580, 232 8 5L o )
iﬁ%mﬁﬁzﬁ%éﬁ B XFHR (Cul) 5 2 FhE Y
B (CB 5 MB)0 ~22.5 em i 8 38 o o1 A7 50w 5 1
AR (12.50 £2.02) . (14.27 +0.53) F1(13.62
+3.52)mg-kg ', 22.5 ~45 em i 5 A R
AR (7.53 £1.90) . (9.51 +1.28) F1(7.29
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