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1. Filtration Wetlands for Urban Surface Water Management

in Suzhou
BEEM
X R INZR G ot
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The two project sites in Greater Suzhou, Jiangsu
demonstrate the positive effects of filtration
wetlands for urban surface water management.
Around 10,000 m? treatment wetlands have been
installed along each city canal from 2018 to 2020.
Both sites revealed typical problems of water
quality, odor and ecological structure such as
steep walls and lack of riparian vegetation.
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Retention and filtration wetlands ensure that
rainwater and combined sewer overflows can be
collected. By this the water is not only temporarily
stored (sponge concept), but also filtered before
being released slowly.
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Dipl.-Ing. Heribert Rustige

Contact Information:
www.akut-umwelt.de/en
Email rustige@akut-umwelt.de
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Different filtration wetlands are also used at
these sites as an integrated approach. They are
adapted to the local situation, depending on
space conditions and treatment tasks: Passive



vegetated filter troughs along the channels
prevent the untreated inflow of stormwater runoff
from adjacent streets and areas. Active filters
treat and recirculate surface water that could
not be collected by other measures. Aerated soil
filters supplement the measures in cases where
permanent sewage loads are to be expected.

RKABAEMGE, RIEABNZBFANLIETS
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Retention wetlands may be used inhumid and also
arid climate zones. The sizing differs by regional
precipitation rates and connected drained areas.
The optimum retention capacity may be modeled
by using long term high resolution serial rain
data. Annual precipitation rates and serial hourly
or even daily rates may be used for estimating
feasibility. The total treatment wetland area for
canal water mitigation ranges between 0.7 to 1.2
percent of the connected drained urban water
shed. Additional surface water treatment and
recirculation by retention wetlands protects the

wetland biofilm and vegetation from draught (arid
climate zones) and enhances water quality and
micro climate.

FEERBRTAZ BT REEEBX, BAIA
TRERT X, EARBUR T XIERERENT
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KB B RHS R,

Figure 1 Retention and filtration wetland at Zhu Jing Canal. Two cells of 1,500 m? each installed.
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1. Filtration Wetlands for Urban Surface Water Management in Suzhou

_——:‘-n-w»

e

Figure 2 Hong Shuang Lou 3,000 m? demonstration wetland for CSO retention and filtration
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KEYS Project Sites Benefits
KEYS NN

Inallcases, the installation of such green-blue
infrastructure has also led to an economic
upgrading of the affected neighborhoods.

BEIZERREMIRERN B =5 EIDE 5T

HRITR,

Development of a design approach for
the use of retention soil filters in densely
populated cities

XA OB E B RE BT R RRIR
TTRERR

Design of a retention and filtration wetland
according to German state of the art
KFEREERSSHRANEERE B S RZIN

it

Investigation of a solution for load-dependent

control of soil filters using an online

spectrometer probe for the parameter COD

RAETELIOEREX COD SRR
EHIERR TS ZROTR

Introduction of a method for inventorying
existing wastewater overflows into water
bodies using mobile NIVUS flowmeters

513 NIVUS (B# VR ETT N H R 5 /K2
ITNERNTA

Use of a high temporal resolution rain gauge
with data logger to record local heavy
precipitation for modeling sponge concepts
EATEECRENE D HERNEITRKICES
HFER ESRARSS T8 4B S AR

Investigation of the purification potential of
retention soil filters

FEEREREMARFREMENAR




2. Gonception and Planning of Sponge City Elements and

Stormwater Facilities

BRI T 7T R M MKIRIERYIR T S R

The implementation of the sponge city approach
is an important step to make our cities fit for the
future. Sponge City elements help to mitigate
urban heat island effects and flash floods, to
improve groundwater quantity and quality as
well as the quality of rivers or the biodiversity
within the city grid. They basically follow the
natural example and impress with simplicity and
efficiency.

BEEHEREXNNBTENARKNEE T,
BRI TIRFEA B TR I RS RN A L
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Responsible German Partner:

DAHL=M

Contact Person:
Prof. Dr.-Ing. Marc Illgen

Contact Information:
www.dahlem-ingenieure.de
Email: m.illgen@dahlem-ingenieure.de

Figure 3 Overview of Sponge City Elements (based on Matzinger et al, 2017) & 3 JB4EH Mt =N (B F Matzinger &, 2017)
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2. Conception and Planning of Sponge City Elements and Stormwater Facilities

Figure 4 Conventional and innovative Sponge City Elements (lllgen et al, 2018) & 4 & MBIFTESEH T TE (llgen &, 2018)

MERNENZHEE, HEBEAR LEREAN
2, BEASHEER.

The Sponge City approach specifically aims to
retain as much stormwater runoff as possible and
keep it in the natural water balance via infiltration
and evaporation. For this purpose, a wealth of
elements can be placed on or around buildings,
in the neighborhood, and in the catchment area
(Fig. 3). Within the last three decades, various
elements such as green roofs, cisterns for
stormwater reuse, green areas or permeable
pavements or various infiltration facilities have
been well established in Germany and all over
the world (Fig. 4). Nevertheless, even new or
innovative elements such as tree pits have been
coming up during the last years.

BEREETERNEFBINER P BESHRERKEZ
., AEIEEBNELBERSEBRKFES,
e, FTRERRY L EFE . BEMEKEK
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NA (B 4) , REW, BEIE/LEHR, EE2H
M7 =FEOIFMLHE, FIA0RE,

According to the national or regional Sponge
City design standards, a certain volume capture
ratio of annual rainfall (VRR) as to be achieved.
The specific values vary over different climatic
zones. However, the water balance components
of groundwater recharge and evaporation are not
explicitly taken into account so far.

RIBE RIS BRI TR E, NESIESF
r, FRWEWELAIERENE, AMm, B
RERHRZ [Bith KA MA R ZR K TGRS

For this reason, one of the KEYS demonstration
projects attempted to determine the water
balance components foran exemplary catchment
in China using a simplified water balance
model available in Germany called WaBiLa.
The considerations were accomplished for the
Yangtuo catchment area in Beijing which is part
of the Tongzhou Sponge City project (Fig. 5).

BT XPRE, KEYS mBIHZ —Sil N BER
EMA WaBila RYEMH K FEMR IS E P ER
SERBEACHEARE D . BIEBTIERBNELR
W EIRIMEN—E2o (B 5) .



The local stormwater concept has been evaluated
with the WaBiLa software tool. For all catchment
areas and drainage elements, the water balance
components runoff, groundwater recharge and
evapotranspiration were calculated on an annual
basis. Although the calculation tool is not yet
optimally adapted to Chinese climate conditions,
the results indicate that the local concept is
able to reach the intended stormwater runoff
retention. Nevertheless, with a high percentage
of infiltration elements, groundwater recharge
is overemphasized. In contrast, evaporation is
significantly lower compared to an undeveloped
area. Here, more evaporation-intensive elements
such as green roofs, tree pits and especially
ponds or other open water surfaces could be
applied as the computations for an optimized
concept underline.

B WaBila A BHbRIKIERHIT 7 1HE. X
TAIBEKRMHKER, EFITEKFENDF
MEm. K ERMEEE, REZITELAR
ROBNAFPENS RS, BERRPHHMH
WHERELIAR AR /KRR B2, Am, AT
BETTRMALEARSENR T T KIEH A, 5

2. Gonception and Planning of Sponge City Elements and Stormwater Facilities
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Figure 5 Water balance evaluation for Yangtuo catchment in Beijing & 5 4t RIHIE K AT L
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3. Catalogue of Adapted and Further Developed Sponge City

Developments
EX 4w 3

For the sustainable implementation of the Sponge
City concept, the long-term effectiveness of the
implemented infrastructure measures is crucial.
KEYS aimed to provide needs-based guidance
for the implementation of Sponge Cities by
delivering a Sponge City Element Catalogue (Fig.
6). The catalogue includes selected Sponge City
elements and thus serves as a planning aid to
reduce implementation barriers due to planning
uncertainties. The compilation of reliable data
and examples of successful implementation with
special consideration of local contexts in China
should facilitate future Sponge City infrastructure
measures.

Pt Nz FA R B Al %2 e B9 HR 7B UM XS SEIL B 48 3k T T2
SHEEEYERABATMIER, KEYS BB
HEEmTIZEFM (B 6) BRI mEIRREME
UERNESEWNIES., FMPPMELELIH I
TERAR BN T EE B WA g EhH it
YIATHE P SRINIERS . 12 TFME Tl EEHUEH
EEFESEFRAINESG, BB FEEMHEMS
Ji{ESEEs-

The data basis for the catalogue was generated by
incorporating available data from measurements,
hydrological ~ modeling results, practical
experience from the demonstrations in China and
implementations in Germany, and comparison
with literature values. Based on the Sponge City
implementations in China, the elements green
roof, permeable pavement, bioretention cells,
retention soil filters, cisterns and storage ponds

were selected for the catalogue.

FHPNEIEEZBINBENSHIE. RIUEES
R, AETREIEMNSEEAZY . REMELHRS
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It synthesizes the function and impact of each
element by listing technical details, design
parameters, key performance indicators, and
operation and maintenance procedures. The
hydraulic performance of the individual elements
and the operational aspects are adapted to the
local climatic conditions. For this purpose, five
climate zones were considered for China with

Figure 6 Sponge City Element Catalogue [E 6 /8431 & F 1

correspondingly different stormwater retention
requirements. Hydrological modeling in SWMM
was used to estimate the hydraulic performance
of the Sponge City elements for each climate zone.
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4. Treatment of Combined Sewer Overflow in Urban

Catchment Areas
I E/KX S RHPKE M i

Urban Run-off Treatment - Steinhardt Water
Technology Systems

R RIRANIE — KRN E)

Background

de =
[S =2

The Yudai River canal is located in Beijing
in the Tongzhou District. Part of the canal,
northwest of Liyuan South Street, is culverted
and functions as a combined sewer for
domestic wastewater from a catchment area
of about 3 km2 (Figure 7). Drainage towards
the wastewater treatment plant is through an
outfall about 100 m upstream of the sewer
relief structure, which discharges into a main
urban collector. The average wastewater

volume is approx. 30,000 m? per day.

ERAf TR mEMNX, HEFEHAILEHE S
AR, A 3 EFAREMERAKEN (B 7) . F
BSKEANEK 3 BILHXK,

The overflow structure of the Yudai River

impoundment channel consists of three
rectangular outlets that discharge directly into
the continuing open part of Yudai River canal and
are closed by gates until the start of discharge
(Figure 8). While discharging, the middle gate
opens first, releasing a defined amount of
wastewater through a weir. The two outer gates

are additionally opened as needed.

THABKARBFE=TEELKO, BEHAE
=, FEEITRIFSXE (B 8) . BWiZiE
BERANUD RS 7KES RE R TE I, BdEn

L1 5 e bl

Responsible German Partner:

q STEINHARDT

WATER TECHNOLOGY SYSTEMS

Contact Person:
Dipl-Ing. Ingo Mayer

Contact Information:
www.steinhardt.de
Email: Ingo.Mayer@steinhardt.de

Figure 7 Yudai River with culverted Canal (dotted) in Tongzhou

District, Beijing (CN) & 7 Jt=m@/MX iR (B) NEa

IERFER 2
=P

757K, RIEBESINGIRMEDR A TT

The problem associated with the Yudai River
impoundment channel is, on the one hand, too



Figure 8 Overflow structure Yudai River Channel with gates (old state); overflow weir in the center [& 8 5[ JH K& 0@ MM (K=

FNEEZRE) 5 BT

frequent combined sewer discharges during
precipitation periods, resulting in aesthetic pollution
and eutrophication of the Yudai River. Among
other reasons, the excessive rate of discharge
is due to insufficient capacity of the outfall from
the impoundment channel. Furthermore, there
is a continuous odor problem for the residents
emanating from the impounding canal, since the
canal does not dry out completely after rain events
due to the excessively high bottom level of the
branching off channel.

B 7K RN E IR S K HFBUE U E R s R T B E E
IR, BEXCTRNADSOEENEE 253U
PURERE S .

Concept and Design

a5t

The operator, Beijing Enterprises Water Group
(BEWQ), is planning to increase the capacity of the
sewer outlets in the direction of the treatment plant
and to lower the sewer outlet from the backwater
sewer in combination with a suitable flushing sump.
TERNEERMNACIRK S EEIT RGN a5 KR

HUHP DR EH 45 516 S R0 BRIk K

Do

As a further measure to improve the
problem situation, Steinhardt Water
Technology Systems does a technical
retrofit of the middle section of the
spillway with a hydraulically driven rake
and flushing system as part of the KEYS
project. The objectives are:

NTEBRIRNR, FN KEYS FIH
Z—, KRN SN AREREHEMAN
PRGN m B R BER 0 AT 1 RAREL
B, HinE:

1. the mechanical treatment of the
spillway discharges up to ca. 1,200 /s
‘IR AL REN A S84 1200 F+/%

2. the possibility of backwashing into the
Yudai River impoundment channel in

13
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4. Treatment of Combined Sewer Overflow in Urban Catchment Areas

Treatment of
combined sewer

Backflushing of
channel

Figure 9 Considered system in the middle part of the spillway
structure: automatic raked bar screen for the treatment of
combined sewer overflow (CSO) [&] 9 ¥ B 5 8)El 9 N
B RS BFAMEERESA (CSO) MBS AL

Figure 10 Drainage of the overflow structure and preparing of the

assembly (top); finished system consisting of hydraulically driven
raked bar screen and flushing gate below waterline (bottom)

& 10 @AM HPKAAR ESTFE (L)
GANAIT KA AT Rt | B R RS ()

; HREIREIRIBH R

order to flush back solids deposits at the
channel bottom into the newly planned
upstream flushing sump.
EBINRPEEFIB KR,
MIERTAR DR EIR) e

AR
O,

3.the entire system should be removable
with lifting equipment.
EPRGUBREIREIRE,

Figure 9 shows the concept of the system,
consisting of a hydraulically driven raked bar
screen and a flushing gate, which are fixed in
combination to a mobile dam beam wall.

B 9 B R TIZABRAGNRE, HIREREIAIETH
RAFMERIIAR, BIMEEASEEETEEHIN
2EE L,

Implementation

LR

The installation of the Steinhardt system took
place in early June 2021. The illustrations left
(Figure 10) show the preparing of the assembly and
the finished system consisting of a hydraulically
driven raked bar screen for the treatment of ca.
1,200 l/s and a flushing gate below the waterline.

KEMRGRZERMT 2021 F 6 BLE4E., B 10
BR7TAENBEAANZEESTE, ZAR
RIEIRSHAOAMBE Z9IX 1200 FH/ A& R S/
FAKAULL AT Rt ) I B AR



9. Online-Monitoring
T

Reliablemeasurement dataisthe best condition

for economic planning, optimum operation and Responsible German Partner:
effective water protection. (E=T=—————
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RIFKFRORERY.

Contact Person:

Whether complex simulation models or simplified Lan Linh Pham

assessment methods are used - the crucial point

for reliable calculation results is the quality of Contact Information:

the data basis. Since very often investments wWww.nivus.de

amounting to millions depend on the calculation Email; Lan-Linh.Pham@®&nivus.com

results it is indispensable to carefully acquire and
determine the initial data. Measuring flow, level
and substance concentrations within water and
wastewater networks is one of the centerpieces
of thoroughly obtaining fundamental data.
Moreover, it is only possible by collecting and
systematically evaluating measurement data to
verify whether certain measures work as planned
and have the desired effect. Measuring therefore
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5. Online-Monitoring

is a substantial element for self-monitoring and
success monitoring in the field of urban drainage.

TR ERE REHR AR 2 B RITE A -
WEERIENXBETHIENRE. HEHKR
RBEPRTRENITELER, HBHEIREADNE
VIR Z DA PO, MEBHKORE. KA
FORE RS EEMEBUEN R, b, RBEE
TWENRGIHENELIE, 7 eI FE LS
STV FHAR) T FHAR . B, WEZ
HHPKE B s M AT s W EER =,

NIVUS provides awide range of services within the
focus of urban water and wastewater monitoring.
Starting with mere equipment rental through the
complete planning, implementation and data
evaluation carried out by our experienced staff,
you are free to choose from various options.
Covering a range of 2850 projects our employees
have supervised more than 6250 measurement

0,0000 — 0,000

sites. You can easily benefit from this experience.
Being integrated into NIVUS GmbH as innovative
manufacturer there is always a large number of
the latest equipment available. Our measurement
solutions are constantly improved in close
cooperation with our research department and
our department for hardware and software
development. This is why we manage to
meet even extremely complex requirements.
Furthermore we implement special solutions for
specific projects.

NIVUS = Z R I kKA 5 K0 s AR SS, MR
FREITREIBMANY . LTS, TN
Bt 2850 4, AREBIES T 6250 ZNNEL
Mo NIVUS A RAMUBARNmlRE, HNEMR
RPEMBY SHREN MR H T R BNETE
TESEIAARICH, PHILEEISIRER B REE RN
SFK, FNEERESERRRZE,
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Tasks of NIVUS
TIEES

Long term climate data for catchment / region
in focus of project (precipitation, temperature
etc)

INE & R/t XK BRI EIE  (BEK.
BEF)

Information on planning background of
structures of interest in project (applied
standards, specific planning decisions due
to local constraints, relevant emission limits

(volume-/substance flows) etc.)
ANIMBRHANERER (BEERmE. H
T HHRFI SR AR . ABRER
fll R/ MERE) %)

5. Online-Monitoring

Development of monitoring strategies and
implementation of compact and mobile
lab for monitoring of emission pathways in
cooperation with partner LAR

S5E1FAE) LAR H[EIHE SNSRI L %
/NEUFE TN M SEB0 == A T U R BR 12

Hydrological online-monitoring of stormwater
treatment trains to provide data for operation,
control and performance evaluation

BRI RIS KX LR, PEfT. 2
HIFME RIS TR AR

Development and implementation of
compact mobile lab for monitoring of
emission pathways

TEUHEIE R A SR & RO T R M S

11
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6. Urban Catchment Modeling
I ERKXEE

MODELING FOR SYSTEM IMPROVEMENTS IN
URBAN CATCHMENTS
KX R BHIRE

1 - 3 The project catchment area is located on the
west bank of the Grand Canal with a combined
and hybrid sewer system. The WWTP is located
at the southeast end of the catchment. The main
facts can be summarized as follows:

IMBSEKXUTERE, RESMRMERAIKE
WRZ, SKOEB UFEKXERER, TEMT
A

Catchment area 36.2 km?
SEKXERIX 36.2 FHAE

Combined sewer lines 55.69 km
EREM 55.69 ANE

Main trunk sewer and branches 41.89 km

FTTFEM N Z 41.89 N8

Rain sewer pipes 95.47 km
/KEE 9547 ~NE

Combined sewer ratio 28.85%
Bttt 28.85%

Sewer network density 533 km/km2, average
sewer network density for developed country is
10~15 km/km?

ENBE 533 RNEB/FTHRE, RIEAERTHEN
BERN 10-16 REB/FEHNE

An existing sewer model was implemented and
updated, requiring some model adjustments and
plausibility checks before test calculations were
carried out.

Responsible German Partner:
lpi

Contact Person:

Dr.-Ing. Alexander Verworn

Contact Information:
wWww.bpi-hannover.de
Email: averworn@bpi-hannover.de

A EF TINAEEMRE, T TINEITE 2R
HFENRUH—LEEENSIEENE

4 - 6 One focus was on improved input data for
the sewer model using automated approaches.
Although available aerial images were not
ideal in terms of resolution as well as image
quality to achieve optimal results in the surface
classification, the combination of automated
approaches for determining the pipe catchment
areas and the automated classification of the
paved areas with manual post-processing
allowed correspondingly new area data to be
transferred to the hydrodynamic model. Thus,
an optimization of the input data compared to
the existing model was achieved. All available
measurement data were checked with regard to
their applicability for the hydrodynamic modeling
and corresponding events were selected from
the BEWG rainfall data.
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Outflow at the Yudai-Culvert

Outflow at the Yudai-Culvert

- Long-term simulations

Outflow at the Yudai-Culvert

Adaptating of the model - Implementation of
Analysing of the rain data at the Yudai-Culvert Gate control Yudai Culvert
(BEWG)
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Implementing and
analysing adapted LIDs

Outflow at the Yudai-Culvert
- Evaluation of the results
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7 With regard to the special structures as well as
outfalls in the model area, the project focused on
the area of the Yudai-Culvert, but also the inlet
area to the wastewater treatment plant.
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8 - 11 With regard to the consideration of the
discharge at the Yudai-Culvert, the following
work was carried out:
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Implementation of a weir control (Gate control
Yudai Culvert)

- Using different scenarios

14 Strategy
development based on:

= Runoff control

= Project specific: Gate control,
hydraulic control structure

= Operation WWTP

= Pollution load

= Adapted LIDs (WP1

AdaptedLIDs i el

(greenroofs & trough-trench-
systems)in the catchment
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Scenario comparison with regard to single events
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Discharge at the Yudai-Culvert based on long-
term simulations
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Evaluation of the results
THhER

12 - 13 The implementation of adapted LID
elements in the catchment was another focus
in the project. Selected elements were tested in
a subarea of the Yudai-Culvert focusing on the
quantification of the impact of the LID elements
in relation to the discharge at the Yudai-Culvert.
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1. WWTP Modeling
TSR R

The wastewater treatment plant (W\WTP) Bishui
is located in the city center of Tongzhou District,
Beijing. It has been in operation since June 2017.
The WWTP was built underground. It has a
hydraulic capacity of 180,000 m3/d. The plant is
equipped with innovative wastewater treatment
technology. Sand is removed by an aerated grit
tank and a super-fine screen replaces a primary
clarifier. The biological treatment is operated as
a multi-stage step-feed process. Furthermore,
the wastewater is further treated with membrane
filtration and UV irradiation downstream the
biological treatment.
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The evaluation of the wwtp's influent data
showed that the average influent is significantly
higher in the summer than in the winter months.
The reason for this is the heavier rainfall in the
summer months. With regard to the wastewater
composition it was found that comparatively low
carbon is contained in the wastewater. This leads
to a low C/N ratio and thus affects denitrification.
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In view of the wastewater composition (espc.
low C/N ratio) and the wide range of operating
possibilities of the step-feed process, the
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work was concentrated on the model-based
optimization of the biological treatment process.
A special focus was put on nitrogen elimination.
For this purpose, a model for biological treatment
was provided in the SIMBA# simulation software,
based on the Activated Sludge Model 3 (asm3).
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The calibrated model was used to optimize the
biological treatment stage with special regard to
nitrogen removaland energy efficiency. Therefore,
the optimal settings for the distribution ratio (DR)
to the single stages of the step-feed process and
the internal recirculation (RC) were determined.
The methodology for plant optimization was
continuously developed and refined during
the project. In particular, the integration of the
optimization methodology based on the Nelder-
Mead method permits efficient determination of

the optimal operating parameters.
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The developed model allows time- and cost-
efficient scenario analyses. The impact of adapted
operating strategies on wastewater treatment
plant operation for current and future inflows and
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wastewater compositions can be determined.
Furthermore, the model is ready to be improved
and further developed by the integration of
additional measurement data.
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Optimize plant settings for nitrogen elimination Key evaluation

parameter
(1) Find optimal settings (D and RC) for static influent .
Target Value: Minimum of average nitrogen effluent 4.495e+05
concentration (NH4-N + NO3-N)
Optimize D and RC, aim: Minimum Energy Costs [€\tsim]
N_fil AVG (NH4 + NO3) (static)
2.997e+06

(2) Find optimal settings (D and RC) for dynamic
influent . Target Value: Minimum of average nitrogen
effluent concentration (NH4-N + NO3-N)

Optimize D and RC, aim: Minimum
N_fil AVG (NH4 + NO3) (dynamic)
(3) Find optimal settings (D and RC) for dynamic

influent . Target Value: Minimum of peak nitrogen
effluent concentration (NH4-N + NO3-N)

Optimize D and RC, aim: Minimum
N_fil MAX (NH4 + NO3) (dynamic)

Energy Consumption [kWh\tsim]
1.02e+08

Air Consumption [Nm?3\tsim]

3.621e+07

Load in Population Equivalents [PE\tsim]

Parameter Set Simulate 1d Get Results

Influent Blocks
Choose 0 "Inflow (for optimization)" for optimization runs

Hes

inflow (for optimization)

=

Zero_i02

29.57

Sludge Age [d]

T_water

Inflow (for optimization) RW.

150 g CODIm”

566 9 Nim®
4.17 g Pim®
451495 Ml

255 g CODIm*
49.9 Nim*
5.33 g Pim®

35381.25 mid

DWAVG Winter
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8. Eco-Friendly Sludge Reduction: Combined System of MBR
and Tubificidae-Reactor

ERTRBE: REVRMBMNIFZERASTZ

The aim of the membrane bioreactor (MBR)

Demonstration in Project KEYS is to promote the
demand-based implementation of eco sensitive
wastewater treatment and sludge reduction
methods. A new approach of MBR processes
combined with Tubificidae-reactor as excess
sludge treatment was tested on a pilot plant
scale at Luofang W\WTP in Shenzhen for more
than one year.
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MARTIN Systems (Berlin, Germany) provided two
pilot MBR plants for the demonstration, while,
Harbin Institute of Technology (HIT) and Berlin
Centre of Competence for Water (KWB) performed
the actual on-site testing and scientific evaluation.
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The MBR coupled with the side-stream
Tubificidae-reactor was demonstrated over a
period of 12 months of continuous operation
in Shenzhen. The pilot scale results proved
the former lab scale studies of HIT and the
combined system indicated excellent sludge
reduction efficiency and wastewater treatment
performance. The demonstration results show
that the sludge yield of the MBR-worm coupling
system is reduced by 70%-80% compared with
the reference MBR system. A side-stream aerobic
treatment of exceeds sludge without worms
resulted in 30-40% of sludge reduction. From the
results of TMP analysis, the rate of membrane
fouling is reduced by more than 50% compared to
operation with a side-stream Tubificidae-reactor.

® Reference MBR
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9. Rural and Sewage Wastewater Treatment in Beijing

IERTRFISKLE

A number of challenges for treating sewage in
rural areas in China have attracted increasing
attention in recent years. In 2015, only 11.4 percent
of China's villages had access to wastewater
treatment facilities. According to the National
Development and Reform Commission (NDRC),
China will improve sewage water treatment
capabilities and enhance the transformation of
sewage into resources over the next five years.
By 2025, in cities suffering from water shortages,
more than 25 percent of the total sewage treated
should be used as reclaimed water. For the
Beijing-Tianjin-Hebei region in north China, the
rate should be over 35 percent.
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MBR processes provide a substantially clarified
and disinfected effluent of high enough quality
to be discharged to sensitive receiving waters
and is well positioned to play a critical role in
reuse applications. The project partner MARTIN
Systems provides a German-engineered and
manufactured complete membrane bioreactor
systems for the Demonstration in Tongzhou,
Beijing. In cooperation with Chinese partners,
Tsinghua University and Beijing Enterprises Water
Group, the MBR-Demonstration in Project KEYS
aims to promote more sustainable and energy
efficient wastewater treatment for rural areas.
The pilot-scale system was tested and validated
at WWTP Zhaijiangou for more than six months.
The plant can achieve a high-quality effluent and
meet the local discharge standards and effluent
limits.
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10. Stormwater Management under Data Scarcity in Tong-
zhou and Jinxi

BN, ERHBIERIR FRRKERE

How to develop sponge city strategies in

urban areas where data scarcity is an issue and
pollution linked to stormwater runoff is severe?
gGmbH
(KWB) worked on this question in two cities

Kompetenzzentrum  Wasser Berlin
with different issues, information and boundary
conditions: the Tongzhou area in Beijing (climate
zone 3) and Jinxi (climate zone 4). Together with
the Chinese partners Beijing Enterprises Water
Group Limited (BEWG) and Harbin Institute of
Technology (HIT) as well as the local stakeholders
KWB demonstrated the advantage of using online
and open source solutions. Two main tools were
developed: 1) a machine learning solution that
enables to identify urban surfaces (streets, roofs,
green areas) based on satellite images and 2) a
simple water balance model (ABIMO), developed
in Berlin for urban catchments to calculate the
urban runoff and its pollution loads, fed by online
climate data. Integrating the results of the Low
Impact Development (LID) catalogue from WP1
into the water balance model enabled to compare
strategies and support decisions towards
sustainable water wise cities. Modeling results (first

figure next page) for the Tongzhou demonstration

Global precision and recall values > 94%
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show that a "medium” combination of three LIDs - Volume Rainfall Retained per Year (%)
requiring 31 % of the catchment's area - is sufficient
for satisfying the performance target value of 75 %

annual volume rainfall retention according to the 64% 68% !
Chinese Sponge City Standard for this region. } *
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This methodology can be transferred to other
catchments under data scarcity in less time but
with similar predictive performance compared to
highly parameterized models like SWMM, due to
high uncertainties in case of sensitive, but unknown
input parameters (i.e. sewer connection degrees).
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