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Prof. Zhang has long been engaged in research, design and 

management of the urban water, wastewater and solid 

management. He took lead on the national policies on urban 
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Wastewater: New 
Water Resources



China Wastewater Treatment Management System 



Wastewater production and pollutants reduction in China

 Urban wastewater treatment

capacity increased rapidly, 

exceeding 180 million m3/d by Apr 

2017.

 In 2016,  54bn m3 wastewater 

treated 
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COD Reduction in Municipal Wastewater in China

Average COD concentration in WWTPs inflow

COD removal rate

Average COD concentration in WWTPs outflow
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Reclaimed wastewater for city rivers recharge 

Reclaimed wastewater for city greening and landscaping 

Reclaimed wastewater for road cleaning
33

Wastewater Reuse in China



Sludge: Hidden 
Energy Sources



• More than 30 million tons sludge (with 80% moisture

content) was produced annually

• Sludge dilemma: GHG (methane) emission vs. wasted

energy (methane)
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Sludge Production and Disposal in China

landfill

others

composting

Building 

materials

incineration

unknown

Fig. Main Methods of Sludge 

Treatment in China



Thermal Hydrolysis 

(THP)+Anaerobic Digestion (AD) 

to produce more methane

 THP unit improves the fluidity of 

sludge during the AD process 

 More biogas produced

 THP unit kills bacteria and 

improve quality of digested 

sludge

 THP saves land and improve 

treatment capacity
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Sludge Disposal in China: A Case of Methane Capture from AD



Compressed Natural Gas (CNG) for fuel cars

• Clean bioenergy

• Replace fossil fuel 

• Reduce environment pollution
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Sludge Disposal in China: A Case of Methane Capture from AD
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Sludge Disposal in China: A Case of Methane Capture from AD

Biochar soil

• Soil enhancement
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Sludge Disposal in China: A Case of Methane Capture from AD

Container Forest

 Cultivating samplings – urban greening and landscaping

 New green industry 



Chinese Experiences 
Learnt
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Clarifying 
Government 

Responsibilities

• Wastewater is a public sector 
and government should take 
the full responsibilities

• Water and wastewater 
treatment as part of 
governments’ performance 
review

• Legislation for water and 
wastewater

• Economic incentives and 
policies

Implementing 
Charging Schemes

• Learning from other countries 
and building up China’s 
water/wastewater 
charging/pricing system (with 
supports from World Bank, 
Asian Development Bank, 
etc.)

• Universally charging water 
use and wastewater 
treatment

• Co-collecting system for 
water supply and wastewater

• Central government proposed 
the minimum rate

Opening Market 

• Open the market to private 
sector

• PPP models to address the 
funding gaps and bring in 
competition mechanism 

• Changing governments’ role 
from executive agency to 
market regulators



Future Forward: Need More Innovations

More collaboration in technologies, 

managements, etc.
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Thank you!



Vittal Boggaram is the lead person for developing the urban 

water program in India. His work includes identifying key water 

issues in urban spaces and providing solutions to these 

problems. 

Vittal has over 15 years of experience in hydrology, 

geosciences, environmental engineering, remote sensing, 

environmental impact assessment, policy development and 

management. 
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Senior Associate, China Water Lead 

World Resources Institute
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Dr. Zhong Lijin is heading the water team in WRI China Office 

to carry out the water-energy nexus and water quality 

management projects in China. 

Dr. Zhong has over 15 years' experiences in environmental 

engineering, planning and management, environmental 

impact assessment and environmental policy. She has been 

focused on water sectors since 2003. 
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SLUDGE PRODUCTION IN CHINA

Wastewater production (blue), wastewater treatment (yellow) and sludge production (grey) in China 

• Boom in production: 40 million tons sludge produced in Chinese cities in 2015 and estimated 50 million tons in 2020

• Inappropriate treatment: over 80% sludge being dumped directly or disposed at landfills

7.5 bn m3

52 bn m3

27 bn m3 67 bn m350 bn m3 82 bn m3

22 bn m3 61 bn m3 73 bn m3 86 bn m3

5 m ton 16 m ton
50 m ton40 m ton

30 m ton

2000 2005 2010 2015 2020

CH4



BEIJING DRAINAGE GROUP: A CASE TO PRACTICE ENERGY SELF-SUFFICIENT

• Beijing Drainage Group: 12 Reclaimed Water Resources Plants (capacity: 4M+ m3/per day) 

• Sludge production: 6000+ ton per day in total (80% moisture content) to be treated by 5 centralized sludge 

disposal centers through “thermal hydrolysis + anaerobic digestion + plate-frame dewatering + land application for 

greening” (3 centers in operation and additional 2 in progress)

• Additional efforts for energy sufficient: Photovoltaic (PV) electric + heat pump

• Resources Recovered by Beijing Drainage Group:

 100% wastewater reused in the city – rehabilitating the water ecosystem in water-scarce Beijing

 Biogas production doubled and/or tripled after changing the previous traditional digesters to THP-ed digesters 

 By 2018, 50% of the energy demand to be met by StE + PV + others

 Biochar for planting trees。
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INDIA’S WASTED WATERS

Source: Central Pollution Control Board. Inventorization of Sewage Treatment Plants. March 2015

64%10%

18%

8%

81%

5%

11%

3%

functional not functional under constructions proposed

Out of 816 STPs only 522 are functional 

Number 
of STPs

Treatment 
capacity

70% of wastewater (sewage) is released 

untreated into water bodies

18883
30%

43117
70%

Treated Sewage Untreated Sewage

Total sewage generated 62000 MLD



MANAGING WASTE WATER 2005 TO 2015

Sources: Central Pollution Control Board, Status of water supply, wastewater generation and treatment in Class I cities and Class II towns, 2010. | Central Pollution Control Board. 

Inventorization of Sewage Treatment Plants. March 2015 | 

http://www.igep.in/live/hrdpmp/hrdpmaster/igep/content/e48745/e57806/e61054/e61056/LegalandPolicyFrameworkforWastewaterBackgroundRevi

ew.pdf

2005 2015
% 

increase

Treatment 
Capacity

19827.38 23277.36 15%

Generated 53898.82 62000 13%

% treatment
capacity

37% 38%

All units are in million liters per day (MLD)

Installed treatment capacity of STPs 
in relation to wastewater generated

http://www.igep.in/live/hrdpmp/hrdpmaster/igep/content/e48745/e57806/e61054/e61056/LegalandPolicyFrameworkforWastewaterBackgroundReview.pdf


Discharge of 
incompletely 
treated 
wastewater

Health Impacts

From contact From consumption

Environmental Impacts

Pollutants cross from 
surface to ground 
waters and vice versa

Contaminated waters 
are consumed

Contaminated water 
used for agriculture

Capacity of water 
habitats to sustain life 
compromised

WASTE WATER IMPACTS



BENGALURU CASE 

STUDY 

* Estimates from WRIs city water balance analysis

Treatment Capacity
721 MLD

Average Treated Sewage
520 MLD

Sewage Generated
743 MLD*

Untreated Sewage
223 MLD

Location and capacity of STPs in Bangalore



SCOPE IN BENGALURU

*Estimates made using WRIs Carbon Calculator For Sludge-To-Energy

***(1.5MW capacity plant – in theory working 24 hours/ day would generate 36 MWH units of electricity) 

Wastewater 
(treatment 
capacity)

721 MLD

Sludge (estimate)

469 metric 
tonnes

Biogas (potential)

30000 m3

Electricity 
(potential)

32 MWH**

Daily Production*

**Would meet ~1/4 
of current energy 
needs of Bangalore’s 
14 STPs

32 MWH electricity potential is comparable to a 1.5MW thermal plant***



CIRCULAR ECONOMY FOR WASTE WATER

Wastewater treatment

Nutrient 
Recovery

Farm fertilizer
Other 

nutrients

Reclaimed 
water

Non-potable 
use

Potable use

Sludge 
treatment

Sludge gas

Domestic fuel
Automobile 

fuel
Electrification

Biochar

Agriculture 
land 

application

Fuel for 
industry

Ex. Cement 
Industry

BWSSB | DWWT

To
 g

ri
d

BWSSB , SPCB, Industries, 
Agriculture, Power 
generation

SPCB, Agriculture, 
Chemicals and 
Fertilisers

Chemicals and 
Fertilisers

SPCB, 
Industries

BWSSB| Pvt. 
company

KERC, 
BESCOM



BUSINESS MODEL 

Sewage

Treatment

Sludge

Treatment

Resource 
recovery

Safe landfill 
disposal

No treatment
Unsafe land 
application/ 

disposal
Risk of disease

Wastewater

Recharge (lakes, 
groundwater)

Irrigation Safe Crops

No treatment
Sewage 

(untreated)
Pollutes water 

bodies

Water ecology 
imbalance

Livelihood loss

Polluted waters 
used for agri

Risk of disease

-

-

-

-

+

+

-



WRI ENGAGEMENT 

• GoG draft Waste Water 

Recycle-Reuse Policy

• MoU with MOUD - AMRUT 

Capacity Building

• City Water Assessment 

Tool (CWAT) for Bengaluru



WATER REUSE POTENTIAL

Defence

K&C Valley STP

HAL Airport

Bellandur 
Lake
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