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Identification of major exogenous sources of TN and TP in Beili Lake

JIAO Feng' QIN Hui-ping QIN Bo-giang®
1. School of Environmental Science and Engineering  Suzhou University of Science and Technology
Suzhou 215011  China
2. Environmental Monitoring Station of Wuzhong District ~ Suzhou 215218  China
3. Nanjing Institute of Geography and Limnology  Chinese Academy of Sciences Nanjing 210008  China

Abstract In order to identify the main pollution sources of Xihu Lake Beili Lake which is relatively enclosed and part
of Xihu Lake was selected as a research focus. The amounts of N and P from the road and atmosphere in the lake were
monitored and assessed by setting up road dust sampling sites on the lakeside road and atmospheric deposition sampling
sites in the middle of the lake. The results show the following a The monthly input variations of TN and TP in total
atmospheric deposition were not significant. However significant differences could be observed in the dry deposition
between spring and summer. The TN and TP inputs into Beili Lake from March to August were 1 202.20 kg and
15.02kg respectively. b The lakeside pavement was made up of grassland and impervious road surface. The road
dust mainly consisted of granules d < 150 um  accounting for 79.12% to 90.04% of the total amount of dust. The
content of TN in different grades of dust decreased in the following order fine granule material 28 pms< d < 150 pm

superfine granule material d < 28 pm  and coarse-grained granule material d = 150 pm . The distribution of TN
content presented no significant features. ¢ The N and P outputs from grassland were assessed by the export coefficient
model and the N and P outputs from the impervious road surface were assessed through simulation of build-up and wash-
off processes on the impervious road surface. The TN and TP inputs into Beili Lake from the lakeside pavement from

March to August in 2010 were 60.13kg and 12.52kg respectively. The analysis results show that atmospheric deposition
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! " 2009ZX07106-002 2W8-K9-31
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was the main exogenous source of the N input and a comparatively important source of the P input into Beili Lake.

Key words nitrogen pollution phosphorus pollution atmospheric deposition road dust build-up feature of pollutant
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1 2010 3—8
Table 1 Particle-size distribution of road dust around Beili Lake from March to August in 2010

/%

D =300 pym 150 pm< d < 300 pm 48 pm< d < 150 pm 28pum< d <48 ym d <28 ym
3 8.72 9.66 12.31 28.63 40.68
3 8.09 5.70 6.13 58.03 22.04
4 7.41 13.41 15.33 22.09 41.76
4 4.65 16.03 19.71 20.93 38.68
4 5.27 6.00 11.15 19.49 58.09
5 4.80 4.45 15.69 67.34 7.72
5 4.12 5.80 10.42 35.12 44.54
5 6.05 11.20 22.63 16.37 43.75
6 11.17 11.38 13.01 14.95 49.49
6 5.26 9.14 17.38 38.22 30.00
6 6.66 8.20 12.97 14.65 57.51
7 14.68 15.38 21.52 14.37 34.06
7 7.19 10.15 15.94 14.27 52.45
7 19.15 11.56 18.46 11.96 38.87
8 29.96 12.83 16.53 10.21 30.46
8 14.85 10.11 15.45 12.96 46.64
2 2010 38 ™ TP

Table 2 TP and TN contents for various granule grades of road dust around Beili Lake from March to August in 2010 g/kg

w TN w TP
w TN w TP
d=150pm 28pum<d<150pm d <28 pm d=150pm  Wpm<d < 10pm d <28 pm
3 3.35 4.22 3.70 1.12 1.35 1.38 3.85 1.32
3 4.96 4.07 3.01 1.56 1.46 1.50 3.96 1.49
4 6.98 9.23 7.91 1.76 1.99 1.86 8.21 1.88
4 3.32 4.58 5.73 0.61 1.22 1.31 4.76 1.13
4 3.37 6.48 1.45 1.56 0.89 1.59 3.21 1.38
5 2.20 4.23 0.89 1.91 1.80 1.81 3.79 1.81
5 3.55 3.56 1.76 1.46 1.05 1.31 2.75 1.21
5 0.08 0.85 1.98 0.59 0.71 0.83 1.21 0.74
6 0.32 0.53 1.22 0.61 0.72 1.02 0.82 0.85
6 0.35 2.02 2.47 0.84 0.65 0.78 1.92 0.72
6 0.39 0.93 0.12 0.71 0.48 0.52 0.39 0.54
7 1.16 1.57 1.60 0.69 0.48 0.68 1.46 0.61
7 1.97 2.49 2.79 0.57 1.05 0.70 2.56 0.78
7 1.35 1.44 1.60 1.07 1.26 0.77 1.48 1.01
8 1.53 2.63 1.77 1.23 1.01 0.94 1.80 1.08
8 1.61 1.77 2.10 0.73 0.95 0.48 1.88 0.68
8 1.82 2.12 1.93 0.56 0.51 0.58 1.96 0.55
2.25 3.10 2.47 1.04 1.03 1.06 2.71 1.05
TN > >
N . TP TP
0.48 ~ 1.99 ¢/ke TP 1.03 ~
1.06 g/kg TP 0.54 ~1.88 g/kg.
™ TP ™ TP
3—5
6—8 N P
TN
N N
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Table 4 Relationship between wind velocity and build-up road dust on lakeside road
/ /
/ g m? ms™! / gm? ms™!
2010-03-29 0.82 1.55 2010-05-21 0.78 1.62
2010-04-09 0.68 3.17 2010-06-08 0.70 2.00
2010-04-17 0.75 2.66 2010-06-16 0.76 1.51
2010-05-04 0.83 2.10 2010-06-19 0.69 2.25
2010-05-12 0.70 2.54
3.4 5 2010 3—8
Table 5 Statistics of build-up road dust on
151820 lakeside road from March to August in 2010
/ / / /
gm”? gm?
0.90~1.00 1 0.50~0.60 3
0.80~0.90 4 0.40~0.50 2
0.70~0.80 2 0.30~0.40 1
a 3—8 23 0.60~0.70 8 0.20~0.30 2
5 0.60 ~
0.70 g/m? ) 3—8 0.63 g/m’. 0.60 ~0.70 g/m’
0.60 ~0.70 g/m’ . b 3
0.60 ~0.70 g/m’
3—8 c
SPSS
3.
Levenberg-Marquardt y = at’
t a b
=0.302.% R*=0.62
3.5 N P
13825 m® SWMM 2!
W= C] q Cz B w Cl q C2 B
Vanoni * c, 1.10 ~2.60 2 2. Jorge % C,
C, 20 40 40
20 . 50% 20

c, 40.
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16 0.49 ~ 0.69 0.60.3—8
y=0.302:0%

M = Wm
M— W— m— N P
2010 3—S8 .
3—8§ TN 9.21kg TP 4.41 ke.

2 16489 m’.
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B EPA N
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N P
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a. 2010 3—8 TN 1202.20kg TP 15.02kg
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TN > > N
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. I 2009 29 6 2980-2988 ZHANG Zhi-
bin SHI Xin-lu LIU Gui-jie et al. The relationship between plank tonic algae changes and the water quality of the West Lake
Hangzhou China J . Acta Ecologica Sinica 2009 29 6 2980-2988. in Chinese

. 2000 J. 2000 12 3
219-225. XIANG Si-duan WU Wen-wei HUANG San-hog et al. Algae species succession and trophic developing process during the
past 2000 years in the West Lake Hangzhou J . Journal of Lake Sciences 2000 12 3 219-225. in Chinese

I 7J. 2005 27 2 139-141. HAN Zeng-



155

10

11

12

13
14

15

16

17

18

19

20

21

22
23

24
25

26

27

28

cui ZHU Jun-zheng JIANG Ying et al. Then TP model of West Lake in Hangzhou and its application for management | ] . The
Environmental Pollution & Control 2005 27 2 139-141. in Chinese
J. 2009 31 4 5-10. ZHAI
Shui-jing YANG Long-yuan HU Wei-ping Atmospheric nitrogen and phosphorus deposition during optimal algal growth period in northern
Lake Taihu J . Environmental Pollution And Control 2009 31 4 5-10. in Chinese
O J. 2009 28 2 306-307. ZHU Min-hang
WANG Xue-liang CHEN Yu—cheng The research on pollution of N and P in the road dusts on the surface of streets of down town
ChongQing J . Environmental Chemistry 2009 28 2 306-307. in Chinese
J. 2007 14 12 14-18. ZHANG
Hui-min ZHANG Mmg-km The concentration and availability of pollutants in road dust from different functional zones of Hangzhou City
J .The Trace Elements Science of Guangdong 2007 14 12 14-18. in Chinese
CHARLES W S EVERETT M MCCARTHY R et al. A comparative study of heavy 22 metal concentration and distribution in deposited
street dusts in a large and a small urban area Birmingham and Coventry West Midlands UK J . Environment International 2003 29
563-573.
VERMETITE S J IRVINE K N DRAKE J J. Temporal variability of the elemental composition in urban street dust J . Environmental
Monitoring and Assessment 1991 18 67-77.
ZANDERS J M. Road sediment-characterization and implications for the performance of vegetated strips for treating road run off J .
Science of the Total Environment 2005 339 41-47.
BARRETT M E ZUBER R D COLLINS E R et al. A review and evaluation of the literature pertaining to the quality and control of
pollution from highway runoff and construction report No. CRWR 239 R .Austin TX USA The University of Texas at Austin 1993.
ELLIS J B REVITT D M. Incidence of heavy metals in street surface sediments solubility and grain size studies J . Water Air and
Soil Pollution 1982 17 87-100.
SARTOR J D BOYD G B. Water pollution aspects of street surface contaminants report No. EPA-R2-72/081 R .Washington D.C. US
Environ mental Protection Agency 1972.
VAZE ] FRANCIS H S. Experimental study of pollutant accumulationon an urban road surface J . Urban Water 2002 4 379-389.
CHRIS S E BRIAN B. Simulated rain events on an urban roadway to understand the dynamics of mercury mobilization in storm water
runoff J . Water Research 2009 43 3635-3646.
BALL J E JENKS R AUBOURG D. An assessment of the availability of pollutant constituents on road surfaces J .The Science of the
Total Environment 1998 209 243-254.
CHRIS S E BRIAN B MIRIAM D et al. Atmospheric mercury accumulation and wash off processes on impervious urban surfaces J .
Atmospheric Environment 2008 42 7429-7438.
. J. 2008 29 12 3483-3487.
CHANG Jing LIU Min LI Xian-hua et al. Heavy metal mass accumulation of urban surface dust in Shanghai City J . Environment
Science 2008 29 12 3483-3487. in Chinese
KIM L H ZOH K D JEONG S M et al. Estimating pollutant mass accumulation on highways during dry periods J . Journal of
Environmental Engineering 2006 132 9 985-993.
RICHARDSON C P TRIPP G A. Investigation of boundary shear stress and pollutant detachment from impervious surface during
simulated urban storm runoff J . Journal of Environmental Engineering ASCE 2006 132 85-92.
YUANA Y HALL K Oldham C. A preliminary model for predicting heavy metal contaminant loading from an urban catchment J .
Science of the Total Environment 2001 266 299-307.
HUBER W C DICKINSON R E. Storm water management model-version 4 user’ s manual report No. EPA/600/3-88/001a R .
Athens Ga USA US Environmental Research Laboratory 1988.
VANONI V A. Sedimentation engineering R . ASCE Manual and Report on Engineering Practice. No.54 New York NY 1975.
JORGE G LARRY A JENNIFER D et al. Storm water management model applications mannual report No. EPA/600/R-09/077 R .
Washington D.C. US Environmental Protection Agency 2009.
RAST W LEE G F. Nutrient loading estimates for lakes J . Journal of Environmental Engineering 1983 109 2 502-517.
CLESCERI N L. CURRAN S J SEDLAK R I. Nutrient loads to Wisconsin Lakes part I .nitrogen an phosphorus export coefficients J .
Water Resources Bulletin 1986 22 6  983-989.
DODD R C MCMAHON G STICHTER S. Watershed planning in the Albemarle-Pamlico estuarine system Report 1-annual average
nutrient budgets R . Washington D.C. US Environmental Protection Agency Center for Environmental Analysis 1992.
LOEHR R C RYDING SO SONZOGI W C. Estimating the nutrient load to a water body C //RYDING S O RAST W. The Control of
Eutrophication of Lake and Reservoirs Volume | Man and Biosphere Series. New York Parthenon Publishing Group 1989 115-146.
MCFARLAND A M HAUCK L M. Determining nutrient export coefficients and source loading uncertainty using in stream monitoring
data J . Journal of American Water Resource Association 2001 37 1 223-236.



	F1: 
	F2: 
	F3: 
	F4: 
	F5: 
	F6: 
	F7: 
	F8: 
	F9: 
	F10: 
	F11: 
	F12: 


