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l 1.1 Concept

Sewage Treatment Plant-Network Integration
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l 1.2 Significance

Sewage Treatment Plant-Network Integration can improve the efficiency of
drainage system management
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l 1.2 Significance

The Sewage Treatment's influent concentration 1s very low, then the sewage treatment
1s 1n the process of treating a large amount of clean water.
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l 1.2 Significance

Separation of plant and network management
may lead to low efficiency of wastewater

Jin Xu, Zuxin Xu (2022) .China sewage treatment
engineering issues assessment
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l 1.2 Significance

External water infiltration of sewage pipe networks are common

RDII= (QFS-QR) / (KiEEMXER fFRE)

External water infiltration in on rainy days
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l 1.3 Domestic application

Most cities in China fail to promote integrated plant-network management rapidly.

Integrated plant-network management in different cities of China: Beijing, Shenzhen,
Chongqing, Guangzhou, Sanya, and Suzhou have been developing at an

accelerated rate.
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02 Problem analysis

® 2.1 current drainage management

PART ® 2.2 cause analysis




l 2.1 current drainage management

1. Mangement ——multi-level management

j The sewer network 1s generally managed by

The district-level departments cannot contribute the district authorities.
extraordinary efforts on sewage quality and

efficiency improvement.

For example,in 2020,

average daily sewage treatment : 650,900 m?;
The sewage treatment 1S gener ally average inflow BOD concentration : 72.5 mg/L.
external water might be around 30% ,
approximately 140 million yuan for external water.

administered by municipal authorities.



l 2.1 current drainage management

2. Operations

plant -network separate operation

No.

10

11

12

13

14

15

Name

Gongbei Water
Purification Plant
(Phase I11)

Beiqu Water
Purification Plant
(Phasel)

Jida Water Purification
Plant (Phase I)
Jida Water Purification
PIant (Phase 1)

Nanqu Water
Purification Plant
(Phase 1)
Sanzao Water
Purification Plant
Xinging Water
Purification Plant
Gongbei Water
Purification Plant
(Phase | & 1I)
Jingan Water
Purification Plant
Baiteng Water
Purification Plant
Nanqu Water
Purification Plant
(Phase 1)
Gongbei Water
Purification Plant
(PhaselV)
Qianshan Water

Piirification Plant

Capacity (10?
m’/d)

8

3.5
55

3.5

10

Sewage Treatment Plant Operation and NIaintenanceDepartments and Institutions

= = Netvrork withitrservieeareay Mameg

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

WaterResources Bureau ofZhuhai Cit

Water Resources Bureau ofZhuhai City

Water Resources.Bureau ofZhuhai City

munieipa

Water Resources Bureau ofZhuhai City
Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Water Resources Bureau ofZhuhai City

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Leaguer Environmental
Protection Co., Ltd
Zhuhai Leaguer Environmental
Protection Co., Ltd

Urban Management Bureau of
Xiangzhou District

Construction Bureau of Gaoxin District

Urban Management Bureau of
Xiangzhou District
Urban Management Bureau of
Xiangzhou District

Zhuhai HaiyuanEnvironmental Urban Management Bureau of
Protection Co., Ltd Xiangzhou District
Zhuhai HaiyuanEnvironmental Urban Management Bureau of

Protection Co., Ltd

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company
Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company
Mingmen Water Quality

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Group Ltd. Drainage Company

Zhuhai Water Environment Holdings
Grotin 1 +d Drainacne Comnany

Xiangzhou District

ban Management Bureau of

district..

Water Resources Bureau of Doumen
District

Urban Management Bureau of
Xiangzhou District

Water Resources Bureau ofDoumen
District

Water Resources Bureau ofDoumen
District

Construction Bureau of Hengqin New
Area

Urban Management Bureau of
Xiangzhou District

Urban Management Bureau of
Yianazhoiti Dictrict

t and Maintenance Departments and

Institutlons

1Zhuhai Water Environment Holdings
j Group Ltd. Pipe Network Company

|
1Zhuhai Water Environment Holdings
: Group Ltd. Pipe Network Company

1Zhuhai Water Environment Holdings
I Group Ltd. Pipe Network Company
:Zhuhai Water Environment Holdings
j Group Ltd. Pipe Network Company
1Zhuhai Water Environment Holdings
j Group Ltd. Pipe Network Company

|
1Zhuhai Water Environment Holdings
: Group Ltd. Pipe Network Company

:Zhuhai Water Environment Holdings
I Group Ltd. Pipe Network Company

:Zhuhai Water Environment Holdings
I Group Ltd. Pipe Network Company
I1Zhuhai Water Environment Holdings
| Group Ltd. Pipe Network Company

IZhuha| Water Environment Holdings
| Group Ltd. Pipe Network Company

IZhuha| Water Environment Holdings
I Group Ltd. Pipe Network Company
1Zhuhai Water Environment Holdings
j Group Ltd. Pipe Network Company

1Zhuhai Water Environment Holdings
j Group Ltd. Pipe Network Company
|

1Zhuhai Water Environment Holdings
| Group Ltd. Pipe Network Company

IZhuha| Water Environment Holdings
| Eraana Tadl Bima Niatswrmde (CammimeEimg



l 2.2 cause analysis

O Existing problems

multi-level management

plant—municipal authorities
network—district authorities

separate operations

plant—sewage plant operating companies
network—drainage network operating companies

separate assessment payment

plant—municipal authorities

VS sewage plant operating companies
network—district authorities VS drainage network
operating companies




l 2.2 cause analysis

O analysis—separate assement and payment
The single assement payment will lead to city and district lack of interactivity,
plant and network lack of integrated management.
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l 3.1 solution ideas

O solution

separate assessment payment

—

integrated assessment payment

PLANT—municipal
authorities
NETWORK—district
authorities

Associated assessment
mechanism at the municipal
and district levels

multi-level
management

VS

PLANT—sewage plant
operating companies separate Integrated plant and network
NETWORK-—drainage operation assessment mechanism
network operating
companies



l 3.1 solution ideas

Implement plant-etwork integrated assessment in two aspects:

urban two-level linkage assessment and government enterprise two-

way linkage assessment.
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l 3.2 an integrated assessment payment

O Strengthen the assessment of municipal authorities on
district level authorities.

Assessment method for the Integrated Linkage of City and District Plant-Networks

e = . prems
e 1 R EE 10
p— > A 10
HRERRLE TR | 3 K A 12
4 e 15
5 BRSOk R 10

12 i
it 6 R R 10
7 R L EvE S 5
8 T 8

IKINXEIE

AKINEE 9 oK 5
P 10 TN 10
frym y S S 5
&1t 100




l 3.2 an integrated assessment payment

O Determine the sewage treatment fees paid by the municipal
finance department to the district finance department based
on the assessment results

Payment method for the Integrated Linkage of City and District Plant-Networks
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l 3.2 an integrated assessment payment

O Constructing a authority performance evaluation and
payment mechanism for enterprises.

Sewage Treatment Paid Assessment Index System

Index

Sewage Treatment Paid-Assessment indicator

Category

Basic index

Qualitative
index

Water Quantity

Water Quality

Sewage overflow
before entering the
plant

Pollutant reduction

Sewage sludge

Qualitative index

Outflow water quality

_ Operating Load Rate_ _ _ _ _ ___ _________

standard-reaching rate (6

Conventional Indicators)

Outflow water quality

standard-reaching

rate (6Unconventional Indicators)

Extra Pollutant Reduction Rate (when actual inflow water

quality exceeds design value)

Moisture Content Standard-reaching rate

Stable Treatment Rate
Safe Disposal Rate

Fundamental management, Operation Management,
Facility Management and etc.

Evaluation
Reward&Punishment

Penalty

Evaluation
Penalty
Penalty

Reward&Punishment
Reward&Punishment

Evaluation
Evaluation
Evaluation

Evaluation




l 3.2 an integrated assessment payment

O Constructing a authority performance evaluation and
payment mechanism for enterprises.

Paid Assessment Index System for Network Management and Maintenance

index Network management and maintenance assessment.indicator. _ _ . Category
LIr_lﬂ_ogv pollutant concentration (e.g. BOD, COD) _ _i Reward&Punishment
Inflow pollutant Inflow pollutant, inflow volume X inflow pollutant :
: y R
concentration (BODor COD normally be used) eward&Punishment
S dies Spot-checked dr?/ days sewage direct dlscharg(? and Pislisy
) overflow due to improper maintenance or repair
discharge and A L A A A A A e -
I Spot-checked rainy days sewage overflow due to :
overflow I : : I Evaluation
roverdie netwark dredging, Qrarepall @ m e e e e e I
Basic index etk PR eait: NetWQrk dredging or detection frequency, length and Evaluation
: effectiveness
maintenance and : .. : :
: Network disease repairing, mixed connection or :
repair . : : Evaluation
misconnection transformation
Waterlogging point flooding management Evaluation
Flooding emergency  Severe waterlogging due to inappropriate Penalt
management Y
Routine Maintenance ~ Network repair efficiency and effectiveness Evaluation

ualitative S Fundamental management, operation management, .
.Q Qualitative index & P & Evaluation

index facility management and etc.



l 3.2 an integrated assessment payment

O Pay fees based on effectiveness

sewage

treatment fees

network

F'1=P1 xXQX
F'2=P2xLX

maintenance fees

Evaluation

coefficient

Abnormal
operation and
maintenance
deductions to

deduct the

abnormal
operation and
maintenance
COSts.

Reward and

punishment
assessment
cost




l 3.3 an application case

O A case: Jida sewage-treatment plant,form Jan to jun, 2021

Sewage Treatment Fee of Jida Water Purification Plant from Jan. 2021 to Jun. 2021

Month G1 (score/total*rew J1 W1 (e.g., sewage overflow penalty: =P*Q*J1+G1- Traditional Single
ard or punish sewage overflow volume*30*sewage W1 (104yuan) Pricing
fees) (104yuan) treatment unit price; waterlogging would F1(10%yuan)

punish facility operation and
maintenance fees) (10%yuan)

Jan 7 0.95 0 72.0 68.4

Feb 10 0.93 0 63.3 62.6
March 5.6 0.93 3.8 73.9 77.5

April 4 0.91 5.6 55.4 73.9

May 3.8 0.97 1.2 74.2 80.7

June “18.9 0.92 6.9 rmmmm e 86:0 ~—-----==-- 125 -
Total 429.8 484.6

54.8 10*yuan



l 3.3 an application case

O A case: Jida sewage-treatment plant,form Jan to jun, 2021

Sewage Treatment Fee Shared by City-District Level of Jida Water Purification Plant From January to June 2021

Month Target Actual compliance Proportion Proportion Fees of Fees of
Concentrati Concentrati of the of the municipal  District
on of on of municipal  district level authority Authority
Inflow Inflow paid fees fees (10*yuan)  (10*yuan)
BOD BOD
(mg/L) (mg/L)
January 102 149 Yes 100% 0 72.0 0.0
February 102 122 Yes 100% 0 68.3 0.0
March 102 104 Yes 100% 0 73.9 0.0
April 102 138 Yes 100% 0 554 0.0
May 102 137 Yes 100% 0 74.2 0.0
June 102 92.5 No 90.7%  i-~Y93% -~ 1 -~ 80

Total e 8-




l 3.3 an application case

O The implementation effect of the assessment method form
2021

Operation Status of Domestic Sewage Treatment Plants in Zhuhai from 2018 to 2021

Year Average daily sewage treatment Average concentration of inflow
volume (10*m?) BOD (mg/L)
2018 64.99 76.5
2019 68.14 79.8
2020 65.09 72.5
2021 64.59 86.6
' 2019 versus 2018 — 3% |
: 2020versus 2019 S 9.1% :
| |




n Conclusion and
Recommendation




l conclusion and recommendation

O The core reason for hindering the development of
integrated plant-network management is the current

sewerage management system.
multi-level management

plant—municipal authorities
network—district authorities

separate operations

plant—sewage plant operating companies
network—drainage network operating companies

separate assessment payment

plant—municipal authorities
VS sewage plant operating companies
network—district authorities VS drainage network operating companies




l conclusion and recommendation

O

assessment payment mechanism
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l conclusion and recommendation

O Itis demonstrated that this assessment plan is
effective,based on the implementation effect of the case.

Year Average daily sewage treatment Average concentration of inflow
volume (10*m?) BOD (mg/L)
2018 64.99 76.5
2019 68.14 79.8
2020 65.09 72.5
2021 64.59 86.6
' 2019 versus 2018 — 3% |
: 2020versus 2019 S 9.1% :
| |
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