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Quantification of Non-Storm Water Flow
Entries into Storm Drains Using Monte Carlo
Based Marker Species Approach

XU Zuiin , WANG Lingling, YIN Huilong
(State Key Laboratory of Pollution Control and Resource Reuse,
Tongji University, Shanghai 200092, China)

Abstract: This paper proposed a Monte Carlo based method to
quantify non-storm water flow entries into storm drains, in
conjunction with mass balance of marker profiles between
sources and exit. The proposed model was applied to a
separate storm and sewer system in Shanghai, China. The
sanitary sewage, semiconductor wastewater and groundwater
with inappropriate entries into storm drains were quantified
using acesulfame and total nitrogen, fluoride, total hardness
as marker species respectively. Compared with the traditional

deterministic approach, the proposed approach is able to
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account for the measurement errors and the impact of
variability of the source marker profiles resulting from the
spatial heterogeneities and therefore presents reliable source
flow components that add up to 100%. Good precision was
found between simulated and measured data, with a relative
error of less than 10% in this case. The guideline to establish

data library of marker species was also presented.

Key words: marker species; illicit discharge; dry-weather
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Fig.1 Flowchart of dry-weather source apportionment

approach based on Monte Carlo approach
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Fig.2 Investigated dry-weather sources with inappropriate entries into storm drains in Shanghai
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Tab.1 Statistics of monitored marker species of illicit
source types and catchment outfall
. giitHE
AR man o — ,
biNi] WHETRMEE BRREK

HTETSK 25.0~80.2  53.4%8.5 0.22

ot/ TobEAK  13.0~22.9  19.5+2.8 0.14
(mg- L7 #Fk 1.0~9. 4 5.01-2.3 0. 46
REEHW  25.7~38.3  35.1%4.9  0.14

HTETSK S 1.07~51,20  15.1£8.8 0. 60

pcsesn/ DK 1.51~1.61 1.56040,032 0.02
(pg+ L7H HTFK  0.016~0.023 0,02040.002 0.10
FypdiW  3.14~12.5  9.09%2.20  0.24

HEWEIEK 0.26~0.43  0.3610.09  0.25

owpan/ LMK 8.6~12.6 1064141  0.13
(mg+L7H  #HTFK 0.15~0.70  0.37%0.16  0.43
RERIW  1.19~1.33  1.2740.05  0.04

TSR 138~241 162424 0.15

R/ TobgEk  73.5~112.0 92.8+10.8  0.12
(mg+ L7  HFxK 383~449 416450 0.12
o IR 165~255 204+14 0. 07
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Tab.2 Source apportionment results based on
deterministic approach
R/ %
AWK WK TkEK &t
g /MR, B 59,2 23.9 9.1  92.2

HETH Giiti
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TN/RERE/ ¥ 60. 2 23.6 9.1 92.9
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R 2 5T .
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Tab.3 Source apportionment results based on

Monte Carlo approach

Ha . BEHLE/ %
Im gﬁﬁ'ﬁ .
HEETEK HF K Tk
. 95 % B{EX A 74.0~75.0 15.8~16.9 9.0~9, 2
#ﬁ,ﬁﬁégg/ il 74.5 16. 4 9.1
iR E 1.6 5.2 3.2
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IO FH BR) £ JEE 108 W BEAR 19 Ao TR 1 T ) 5K 4R i » 4
ROFFE XA = R T BKEA L XA RIFIA
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