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sediment

Combined sewage
and storm water

Combined sewer system
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» Influence on urban aquatic ecosystems K EESE S
> Threatening the health of the population Eff1E &R

\> Impacts on the sustainable development of cities 2T AL AR
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Source, Characteristics and Impacts of CSOs Pollution
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Environmental Governance Demands
Driven by Industry Development and Policy Standards

Water Pollution Prevention Law of the People’s Republic of China setup and revision
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HKGEEHEBARHE  GB 3838-83 (1988) GB 8978-96 GB 8978-2002

> Improve the ability to control the pollution of CSOs 125 it 5 4i3xH5e /]
» Improve capability for in-time warning, dispatching and responding to emergency
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Step 1:

Understand the system

Step 2:
Link values to your system
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CSOs’ Pollution Prevention and Control:
Nature-based Solution

System
understanding
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Step 3:

Develop the solution
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Ecological Control of Overflow Pollution:
Key Technologies<——Demonstration Projects

» Characteristics of CSOs ?
» How to identify CSOs ?
» How to control CSOs ?

Volume S v' Rainfall driven Combined Sewer Sediments processes

Intensity ) v [EKIKE R B BRI 52 : :
Rainfall | - Interception - Flush - Dredging

Duration LYY (& - )

F v" Best management practice

requency |
"] CSOs I

Particle size 3L 325 V= VL .

distribution — UTR/TRESEZS v" Nature based solution

Pollutant release

CSSs | SR Regulation - Storing - Purification
Accumulation and \%i A T CSOs: combined sewer overflows (Uﬁ g @ )

Flush CSSs: combined sewer sediments




Key Technology<—— Demonstration Projects

Clarify the mechanism of transport and transfer overflow pollutants in Shahe reservoir,
Develop key technologies (&yH#8-JAZ 132 —1{4&{¥) to prevent and control combined sewer overflow

based on weather forecast

» Mechanism of pollutant transport and transfer
» Key technology for prevention and control
0 e 0
* Development

Rainfall overflow Control

42 B3P o ° Application
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1. Mechanism of Transport and Transfer
of Comblned Overflow Pollutants
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Rainfall Characteristics in Shahe Reservoir

Tablel. Rainfall characteristics in Shahe reservoir in recent 10 years(2010-2020)

Rainfall Annual Total Rainfall
Standard for Rainfall  Frequency Intervals
Intensity Frequency Volume
(mm/12h, mm/24h) times/year days/year days mm/year
No rain <0.1 -- 263 2
Light rain <4.9, <0.1~9.9 36(7) 55(11%) 4 189.5
Moderate rain 5.0~14.9,10.0~24.9 15 35 7 138.6
Heavy rain 15~29.9,25~49.9 4 11 21 247.6
Storm 30~69.9, 50~99.9 <1 <1 >783 —
Total—£F4.6)R 2 —— 56(27) 101(57) 5 (flood season) 575.7

*note : 90~ 131days without rainfall continuously, an annual average of 133. 2 days with sun, 129.1 days with cloud, 44 days being overcast, 5-10mm rainfall for 11days,



Rainfall Characteristics in Shahe Reservoir
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Wavelet transform of annual rainfall (mm/y)

F R E/NRAZ G (mm/y)

Characteristics of rainfall duration over years (mm/d)

% 4F P& R 8] FR4HAE (mm/d)

» Wavelet transform: annual cycle of rainfall change 4, 9 years

» M-K test: 1964-1969, precipitation changed suddenly and tended to decrease

Interannual variation of rainfall intensity (M-K test)
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» Rainfall concentrate on 21:00 from Jun. to Sep.(404mm)

» Flood seasons have long rainfall duration with average duration 49 h for Jul. and 58h for Aug.
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Rainfall Distribution
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Characteristics of Combined Sewer Sediments in Shahe Reservoir @
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COD/(mg-L™)

Characteristics of Combined Sewer Sediments in Shahe Reservoir

1000 600 14 a0n B 418
Pollutant Concentration in — = COD Pollutant Concentration in —=—TCOD
- < Interstitial Water ' 12 L Overlying Walk iggOD
800 —v— TN o
1. A S NHN| D
4005 & —4—TP 120 2
600 g2 .5 £ A > 5
=18 < a Y \ %
= 2 =
400 E 1° & s b A—4A g E =
2005’ ' S ¥ el
14 = 200 | < o £ 44
200 —_—
42 -
’ vt " ,L\’I\ I\,\‘;’ ,Lf}; lﬂj,\:b :&,\’]\ Is.\‘lé Ibn,l\ ;b,\‘lﬁ ;3:15'5 IQ:L’; v
NN MU A N

i i)



- RBJAVSVZ oy || 8K g

—A—VS/TS

/ 30 F
80 |

25 | VS/TS of sediment decrease:
2O . % Sand deposits first
S Deppsiti Lot
o [land 7 NE STAMIVS/TS LD,
17 40 PAccumulatign H—T | al & - .
AR Flush RIAELEENREEN

0 | 10 /\A/a\ /A\A/A

5F A—N

ol Lo Ll LE o b B By e B By L) S S N N SN S [ S S R E— E—— —

Voo A A A LAY Y A D P VAL Ay A Nl A N A8
"\\’ A z q,\' - . q:b’ q’b" ().5’ q,b’ g,%' q’c" ’\Q’ ’\\’ ‘\1’ N ¥ oy N i X & b i :
o qp\% ’LQ\ 'LQ\ TQ\ '19\ ’],Q\’ ’),Q\ rLQ\ 79\ qp\g .-LQ\% ,LQ\% 'LQ\Q rlQ\q rLQ\q ,Lg\q ) ,Q\g ,LQ\Q q}Qe rLQ\g ,LQ\Q

fLQ
ingll i ]

» Sediment and organic matter accumulate quickly (within 1-2 months),

then gradually released (JGIRERT, BEIER)

» Pollutant concentrations reach peak in February

Characteristics of Combined Sewer Sediments in Shahe Reservoir
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Characteristics of Combined Sewer Overflow

@ Threshold of Overflow Conditional Regression Tree Analysis (n=137): 2 factors
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Characteristics of Combined Sewer Overflow
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Characteristics of Combined Sewer Overflow

Apr. 24th : first rainfall (21mm)Jul.22nd: first rainfall in flood season(5

) May.26th : rainfall in dry season Jul.28%: rainfall in flood seasons
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Fluorescence index

WRIATRE

20194E5 H #i it 4k

50

45

Cc2

C1

40

35

30

20194F4 H i i T4k

20 40 60 80

% * &% f F ¥ % 7 % & & & & & 1 ¥
100

Hor 5 (%)

Proportion of Fluorescent Components and Changing Trend

Cl

300
Ex. (nm)

250

350

0.40

0.354
0.30
0.25 4
0.204
0.15
0.104
0.05 4
0.004

Loading

Ex
—Em|

Fluoreseent
400 36 5%

Com onent

300 350 400 450 500 550 600
Wavelength (nm)

,zﬁ

Ex
——Em

200 250

300 350 400 450 500 550 600

=k ’
FI/ BIX/ HIX . WAL AL R A&
2.64 30
12- A —e— 20194
244 2 f)\ 2019445
N W \ W\'—‘*- 251 —+— 201945
221 11 V X ~1.5
& ' i & 3
2.04 :S A e i b~ Z 2 i 20
o 1.04 _‘& ‘~'I‘ —a e/ - = '
. \ \ A —a—20191E4 )] -0
1.8 —e— 201944 1 A i 2019 (’\
—e—2019%:5J] 09 4 ‘-’)(;‘lq" SH 1.5 !-
164 — 14 - V‘-’\
1.9 1
1.4+ 08 1.0 -
0 S0 100 150 200 250 300 0 S0 100 150 200 250 300 0 S0 100 150 200 250 300

A FERT ] (min)

AHE ) (min)

A FET () (min)

200 250 300 350 400
Ex. (nm) Wavelength (nm)
C3
Ex
——Em
200 250 3(‘)0 350 400 200 250 300 350 400 450 500 550 600
Ex. (nm) Wavelength (nm)



Characteristics of CSOs: Resistance Tracing (F4i0iR)
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—e— Combined sewage overflows
* Sewage in the pipe
Tide flush effects
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764 kinds of virulence factors,
153 kinds of pathogenic bacteria,
408 kinds of resistance genes,
over 90 kinds of resistance gene transfer elements.

Hosts of antibiotic resistome

Geobacter2zotobacterZoogloea

Acinetobacter

Runoff

ARGs

Ae romonasc.m"
R U Seua mOnaS
Runella ARGs =T

Tide flush—resuspension

Klebsuella
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Summary

v Combined sewer sediment processes

driven by rainfall

B KX SR B LR 75 85T 5%
CS O S » 10 CSOs events annually : heavy rain

\;L St N — s “J 4/St0rm 1

Mt 9% §
L 7|< y » Particle size of CSSs mostly range from

Particle size
distribution

Pollutant release ER i .

10 to 60 mesh before flood seasons
Corresponding peak in pollutant
Accumulation and

b concentrations carried with CSOs

volume



2. Key Technology in Prevention and
Control to CSOs Pollution
PN =PERPREE YR GE ST EFFN

A

Interception - Flush - Dredging

(& = 1#8)

Regulation - Storing - Purification

(- & 13)

25
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Interception

Dredging

Source Branch line
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» Technical principles or models:

v Best Management Practice focusing on prevention and control

. . . o BIGEE ik
v’ “Construction”: pollutants interception iﬁ :

v’ “Management”: flush, regulation, storing, purification o ERAE —
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i Specific measures -> quantitative management : e , *ﬁ I3
I rigin (BlJYm,) :reduce the pollutants quantit
I / O . . -t L L d h 11 .
: from the source (#k) " IE s
: v' Process (JIFE) : “flush, dredging (. #) “askey '
: v' End (Rif) : “regulation, storing, purification (. &. {#)  as breakthrough
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» Innovation and increment [ Lde
Innovation point: Based on the characteristics of short duration and high intensity rainfall in [ [\ T

Rt TR “C/ﬁza—m

the upstream of the North Canal, we put forward an innovative method for best management Y SO e

( MISAWRTE AR ,m‘;j

practice mainly focusing on pollutants interception and assisted by comprehensive management

with “flush, regulation, storing, purification”.

|

-,

Technological increment: To mitigate CSSs flush driven by short-duration and high intensity |
|

rainfall, CSSs control prior to flood season can reduce peak and total pollution loads. Enhance the | | s

mainstream

S8t

operation and maintenance capabilities of the network system, and improve system redundancy.
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| Integrated technology for storage, detention,
and 1nfiltration based on CSOs load
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Regulation, Storage, And Purification” "&lﬂ’ﬁlﬂ%@—ﬁsﬂ?"

i > Before

26 CSO outlet in Shahe reservoir, the South Shahe and the North Shahe listed as black and odorous water body
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Summary

v'Pollutant of CSSs transport and transfer driven by rainfall

Volume
Intensity
Duration

Frequency

Particle size
distribution

Pollutant release

Accumulation and
Flush

B 7K I 5 B B L STUAR Wi S i %

Rainfall — Interception - Flush - Dredging
ST | (8- - #7)
— CSOS ‘ v Best management practice
| L3253 =3H -
NI Es s v Nature based solution

CSSs

SN Regulation - Storing - Purification
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Pilot 4

Water Pollution
Control and

Treatment of
China(2017-2020)

Shahe Reservoir(2021)

Applicatiom

Low influent
concentration

(2021 to now)

Promotioru

Site in Yangtze River
(2022 to now)

High-efficiency
sedimentation tank in
Beijing Enterprises
Water Group

(2022 to now )

3. Key Technologies <—— Demonstration Projects 73538 ;]

Standard

Primary advanced
treatment

(2022 to now )
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3.1 Pilot in Shahe Reservoir

I > Implementation effectiveness

in Shahe Reservoir |
“flush, dredging” as key in processing, and |

i
i° Integrated “Interception, Flush, Dredging, Regulation, Storing, Purification”

! effectively reduce the pollutants loading from the source,

: “regulation, storing, purification” as breakthrough in the end. Based on weather forecast and BMP, |
: strengthen prevention, ecological interception of suspended pollutants into storage, and improve the !
: reduction effect of overflow pollution.

1+ Facilities have been set to 24 of the outlet (92.31%) in Shahe Reservoir.

| > Promotion
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3.2 Low concentration of inlet in a WWTP in Nanchang
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3.3 Optimalization of High-Efficiency Sedimentation Tank

» Hydraulic loading: 2022~ 7

2021~2022‘

15 m/h
12 m/ h Top level 1n global

Standard design for tanks

9 - 1 1 m/h with50Kk tons wastewater

Chinese National Standard




3.4 Study Site in Yangtze River: Writing Papers all over the Country

Ecological environment protection and restoration along Yangtze river: stationing study in Nanchang(Phase 2)

v Science support for “One cross-section, one strategy” ( “—#[E—=K ") in Poyang Lake inside Nanchang:
uunconventional water supply support ecological restoration in river, technology for CSOs prevention and control.
v" “One cross-section, one strategy” listed as 5 major administrative decisions in Nanchang, leaving it 52 first cities leading

in “effectively assisting local management policies” , (S2PSERIEHH “BEIEM S EIRRTR" )
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Major Science and Technology Program for Water Pollution Control and Treatment of China: 20172X0710202-001
National Water Project Office; Beijing Water Project Office.

Beijing Municipal Water Bureau; Changping District Water Bureau; Beijing Water Science and Technology Research Institute

Nanchang Municipal Ecology and Environment Bureau

Thank you

yswei@rcees.ac.cn
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