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The People’s Republic of China over the years was able to introduce significant reforms to improve its 
water supply infrastructure and services. To further strengthen and expand its water management 
capacities, the government sought assistance from the Asian Development Bank and initiated three pilot 
projects that featured effective mechanisms to address the big gap between water supply and demand. 
This knowledge product features these pilot projects and the best practices that were adopted in Beijing 
and Xinjiang Altay Prefecture. It provides an overview of how these mechanisms worked to help manage 
and operate efficiently the water supply services in these areas.
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The People’s Republic of China undertook signifi cant approaches to improve overall water 
management in recent years. It has been able to build a strong foundation to respond to 
water management issues.

Water management in the People’s Republic of China (PRC) has undergone signifi cant approaches 
to improve the water supply system in the area. The PRC was able to build strong foundations 
to address issues on water management. Nevertheless, these foundations have to be further 
strengthened and expanded to avoid water constraints to future development and progress. 
Such constraints include the big gap between water supply and demand.

The government sought assistance from the Asian Development Bank (ADB) to further improve 
water management through three pilot projects featuring eff ective mechanisms—water metering, 
innovative sludge management, and a nonrevenue water action plan. These three measures have 
been adapted in the areas of Beijing and Xinjiang Altay Prefecture and have been successful in 
helping the government to lower water losses as well as develop a more effi  cient management 
system by the water utilities. This knowledge product provides an overview of the three pilot 
projects, and how these mechanisms worked to help manage effi  ciently the water supply systems 
in their respective areas.
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Review of IC Card Water Metering in Altay Prefecture 
Towns in Xinjiang Uygur Autonomous Region

Mechanical metering to record the consumption of potable water supply has existed 
across the towns in Altay Prefecture since the 1980s, with readings made regularly.

First used in 2007, integrated circuit (IC) card meters 
have been introduced across many county seat towns. 
The plastic cards, similar to bank debit cards, are 
charged with monetary value and then applied to the 
meter to allow water to fl ow from the supply valve. 
These cards can be purchased or charged at the point 
of sale, mostly at community centers. When there is 
a need to top up the card, the user can return to the 
original point-of-sale and pay the appropriate fees.

Based on the type of meter installed, the IC cards 
are either placed above an electronic sensor on the 
meter or inserted in a slot on the meter. The IC card 
is “sim-locked” to the meter, which means it can only 
be used or applied to one meter. The IC card meters 
are normally fi tted inside individual residences, 
particularly in apartment blocks.

The process of personal top-up is very eff ective for 
small water supply companies as it provides them 
the means to save on human resources particularly 
with recording water consumption and preparing 
the bills. And because Altay’s towns have small 
populations (around 30,000–60,000), the process of 
top-up is widely used in the area. The IC card meters 
help the water supply company gain better fi nancial 
sustainability. It puts the user fi rmly in control of 
his/her consumption, with the ability to adjust habits 
according to aff ordability. It also provides an easy 
and convenient process to the water company; while 
computerized records of water consumptions provide 
access to data that help water utilities better plan and 
manage service delivery.
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How It Works

Once inserted, the meter reads the credit value on the 
card and digitally displays the total value remaining in 
the meter. The value is displayed as either monetary 
value or cubic meters of water. Water then fl ows 
through the supply valve. Once the meter reaches 
a predetermined minimum value, the meter shuts 
the supply valve. An audible bleeper warns the user 
of low credit and the need to top up the card. For 
emergencies, the card can be placed again above the 
meter sensor or inserted in the slot reader, and then 1 
cubic meter (m3) or 2 m3 of water is released.

Types of IC Card Meters

The IC card meters can either be slot type or 
electronic sensor type. The slot type displays 
the remaining water credit in cubic meters. The 
electronic sensor type displays the remaining 
monetary value. In some cases, the meter has both 
electronic display of available credit and mechanical 
display of total water consumed.

Costs and Maintenance

The IC card meter costs approximately CNY200 for 
a 15 millimeters (mm)-diameter water connection; 
CNY300 for 20 mm-diameter; and CNY500 for 400 
mm-diameter. The user pays for the initial charge of 
the meter while the water company supplies and 
installs the meter for free. When the meter needs 
replacing or repair, the water comany charges the 
household for the cost.

Altay has existing “pay-as-you-go” metering facilities that record total 
consumption of potable water supply across the prefecture. 

Since 2009, it is mandatory for building developers 
to install IC card meters to all units and the cost is 
incorporated into the selling price. Upon sale of the 
unit, the responsibility of dealing with the water 
company transfers to the new owner.

Water and Wastewater Tariff s 

Water and wastewater tariff s are set by the local 
Price Bureau. They vary from one administrative 
area to another. For some towns, tariff s for water 
and wastewater are separate; while in others, 
they’re combined. The cheapest potable water 
tariff  is CNY0.6/m3 for domestic use. It can go as 
high as CNY7/m3 (including wastewater tariff ) 
for commercial customers. Where wastewater is 
charged separately, tariff  varies from CNY0.2/m3 
to CNY0.8/m3.

Advantages of IC Card Meters

• The meter provides savings and avoids excessive 
usage with the limited purchased credit. This 
is especially useful during summer drought 
periods as the demand for water is regulated. 

• Easy to top up, with only one card for water and 
electricity metering.

• For the water company, computerized records of 
water consumptions provide fast data for easier 
planning and management of water utilities.

• It is easier to keep track of aggregated 
consumption with recorded water usage. 
Malpractices can easily be prevented.

• Water companies receive signifi cant amount 
of tariff  by advance payment.
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Support to Evaluation of Sludge Treatment Technologies 
for Beijing Drainage Group in the People’s Republic 
of China

With the increasing operation capacity of the wastewater treatment plant in the 
People's Republic of China (PRC), the country is facing a signifi cant sludge treatment 
challenge. A sludge treatment project proposed an upgrade and expansion in the Beijing 
Gaobeidian Wastewater Treatment Plant that included a reatment center utilizing 
thermal hydrolysis. The sludge treatment center will allow digestion as well as promote 
anaerobic wastewater treatment.

Existing Sludge Utilities

By 2008, the wastewater treatment plant in 
Gaobeidian operated 16 anaerobic digesters, 
which is the largest in Beijing. The plant used 
methane biogas for mixing and operated under a 
mesophilic temperature range (between 20oC—
40oC, typically 37oC). 

Each digester has a volume of 7,850 m3, with water 
content of incoming sludge at 95% and retention 
time of 28 days. As with most mesophilic digesters, 
biogas is used for power generation. However, this 
was shut down due to high operating costs and 
maintenance issues. 

The Beijing Drainage Group (BDG) proposed to 
maximize the Gaobeidian wastewater treatment 
plant by upgrading the sludge treatment center that 
will treat an estimated capacity of about 2,000 tons 
of dewatered sludge (80% water content). With 
the existing utilities, most of the sludge is sent to 
the landfi lls or dumped randomly, which leads to 
secondary pollution. ADB is helping BDG to explore 
some innovative sludge treatment approaches.

Optimizing Sludge Utilities Through an Innovative 
Treatment Technology

In October 2011, the Beijing General Municipal 
Engineering Design Research Institute (BMEDi) is 
engaged to develop a feasibility study that showed 
the benefi ts of sludge treatment using thermal 
hydrolysis, anaerobic digestion, and heat drying. 
The feasibility study aimed to fully utilize 

Gaobeidian’s existing anaerobic digestion plant 
and increase biogas production.

Thermal hydrolysis was recommended as a 
proven technology that allows digestion of all the 
sludge in Gaobeidian, including expected future 
increases, using only half of the 16 digesters. (The 
other 8 units were nearly 20 years old and were 
decommissioned due to construction issues.) 
This meets the requirements of BDG for sludge 
processing. In addition, thermal hydrolysis sterilizes 
the sludge, thereby enabling it for recycling. Finally, 
thermal hydrolysis infl uences the dewatering 
performance,  which signifi cantly reduces 
downstream processing costs.

Aside from thermal hydrolysis, the proposed 
upgrade includes thermal drying as part of the 
process to allow the sludge exiting the Gaobeidian 
facility to meet the excess requirements of 40% dry 
solids. The treated sludge will then be used as fuel 
by a local power company. It can also be recycled 
as a building material.

The Project 

ADB provided assistance to BDG to help maximize 
the potential of the Gaobeidian sludge treatment 
center.1

The project assessed the existing wastewater sludge 
management system in Gaobeidian and provided 
two case studies that applied thermo-hydrolysis 
pretreatment process. It also proposed two detailed 
technical routes for the Gaobeidian wastewater 
treatment plant. 

____________________________________

1 ADB Loan RSC-C13352 (PRC): Support to Evaluation of Sludge Treatment Technologies for Beijing Drainage Group in the People’s Republic of China).
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How It Works

Thermal hydrolysis improves the biodegradability 
of sludge as well as increases the loading capacity of 
digesters. Figure 1 shows how a thermal hydrolysis 
works. The table below shows the advantages and 
disadvantages of thermal hydrolysis.

After digestion of sludge fed to the eight newer 
digesters, a new centrifuge dewatering facility will be 
installed followed by a belt-type drying plant to enable 
fl exibility with a range of outputs of dried solids. Once 
the dried sludge has been produced, the project sees 
potential outputs such as: (i) industrial fuel, which 
may be used by a neighboring coal-fi red power station 
for co-combustion; (ii) construction material; and 
(iii) land application.

Benefi ts of the Project

BDG manages several large sewage works in 
Beijing. These treatment plants produce sludge of 
2,600 tons/day at 80% water. BDG is considering 
the benefi ts of sludge reuse. They are also very 
interested in promoting anaerobic digestion 
treatment. The thermal hydrolysis process not only 
fi ts the upgrade plan for the Gaobeidian plant, it is 
also the most effi  cient option in terms of land use 
based on the existing boundaries in the area. In 
addition, the Gaobeidian experience can then be a 
pilot for BDG’s plans for expansion and upgrade 
of other treatment facilities.

Advantages and Disadvantages of Thermal Hydrolysis 

Advantages Disadvantages

• Proven commercially at full-scale. • The technology may have higher capital and/or operating costs to other 
more simple hydrolysis systems.

• Enhanced volatile solids (VC) destruction. • Hydrolyzed sludge requires cooling prior to anaerobic digestion.

• Enhanced biogas production. • Potentially high ammonia in digestate.

• Improved dewatering. • It may require additional training of operators with respect to steam 
systems.

• Enhanced treated material (>6 log pathogen kill). Therefore fewer re-
strictions on land application .

• It may not be suitable/economic for small sewerage works.

• Increased loading rates to digester (i.e., increases digester capacity). • Produces low particle size of sludge which may cause issues with solids 
capture in downstream dewatering.

• It can digest 10% or more dry solid than straight conventional digester. • Parasitic energy demand for steam generation .

• Produces odorless and aesthetically pleasing biosolids product.

• Best performance of any known hydrolysis system.. • High initial capital cost and perceived sophisticated operation and 
maintenance.

• Regrowth* of pathogens during dewatering is not an issue irrespective of 
type of dewatering used.

• Operation can be fully automated.. • Relatively complex system.

* Studies conducted by professor M. Higgins and coworkers (2007) on behalf of Water Environment Research  Foundation (WERF) looking at the 
phenomenon of pathogen and regrowth observed during dewatering technology chosen when studying Cambi®’s thermal hydrolysis system at full-scale. No 
other hydrolysis process tested exhibited the same behavior. (Source: BMED; Report, 2011)

Gaobeidian wastewater treatment plant showing 16 digesters.
(Source: BMEDi Report, 2011)

A feasibility study was commissioned 
and completed in October 2011 that 
proposed thermal hydrolysis as the 
potential technology that enables 
processing of the entire sludge fl ow in 
half of the digester units in the Beijing 
Gaobeidian wastewater treatment plant. 
Thermal hydrolysis makes digestion 
of sludge more effi  cient by enabling 
the organic solids in sludge readily 
biodegradable. The process therefore 
reduces retention time required, resulting 
in smaller and lower capital costs.
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The annual dewatered sludge production in the 
PRC has reached 22 million tons, which needs 
proper treatment. The project provides tremendous 
benefi ts to PRC’s overall sludge treatment agenda. 
For one thing, it may be the fi rst comprehensive 
technical route evaluation for any sludge treatment 
project in the PRC. It signifi cantly demonstrates 
the value of a scientifi c, comprehensive, and site-
specifi c study based on a set of criteria (e.g., market, 
carbon footprint, energy effi  ciency, and life cycle 
cost analysis). 

Second, with PRC’s investment on sludge treatment 
for its 12th Five Year Plan, the methodology, new 
concept, and technology introduced in the study will 
help improve sludge treatment in the country. 

Finally, with thermal hydrolysis gaining popularity 
in the PRC, many fi rst-tier cities are seriously 
considering this technology. The project will provide 
valuable inputs to utilities considering the thermal 
hydrolysis process.

Moving Forward: Applying Thermal 
Hydrolysis Technology

Evaluation of the proposed upgrades revealed 
the following:

• Preconditioning both the secondary and 
primary sludge, or by adding more digestion 
capacity, the digesters can meet the desired 
throughput.
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• Requirements for postdigestion dewatering 
can be reduced by approximately a third if 
primary sludge is also prethickened to 8.5% dry 
solids. If all the sludge is thermally hydrolyzed, 
postdigestion requirements can be reduced 
by half.

• The size of the dryer is based on both the 
quantity of volatile solids destroyed in the 
digester and the application of thermal 
hydrolysis. 

• The carbon footprint of the Gaobeidian facility 
will increase by 15%–50% with the installation 
of the drying plant. The drying plant will 
consume natural gas, which is responsible for 
nearly half of the overall carbon impact. On 
the other hand, installing only the thermal 
hydrolysis plant will decrease carbon footprint 
due to increased performance resulting in 
additional production of renewable energy. 
This will also improve dewatering that will 
provide lower carbon impacts downstream.

• The carbon impact of the proposed upgrade is 
critically dependent on the performance of the 
dewatering plant. Improved dewatering of dry 
solids and carbon footprint of the entire plant 
will also be reduced by nearly 8% due to lower 
energy demands.

• Although thermal hydrolysis is a commercially 
viable technology with many years of operation 
at full-scale, it is still recommended that further 
analysis and pilot-scale testing be made using 
sludge in the PRC.
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Figure 1: Thermal Hydrolysis



Illustration By: Cambi AS 



Development of A Nonrevenue Water Action Plan for the 
Beijing Waterworks Group

In July 2012, ADB commissioned a study on the water supply system managed by the 
Beijing Waterworks Group. The study indicated the results of an investigation made on 
nonrevenue water in the water supply system in Beijing, People's Republic of China.
Beijing’s water supply and wastewater disposal 
networks are operated by independent companies 
owned by the Beijing Municipal Government. The 
Beijing Waterworks Group (BWG) supplies water 
to 100% of the urban population. By 2006, BWG 
operated 19 waterworks 
plants, with aggregate daily water supply capacity of 
2.93 million m3 (700 million m3 per year) and a 
distribution network of over 8,000 kilometers long 
that covers more than 600 km2. 2

The increase of nonrevenue water (NRW) since 1998 
was a result of four key factors based on the fi ndings 
of the study—the gap, measurement of fl ows, pipe 
materials, and fi eld studies methodology. Figure 2 
indicates BWG’s history of performance for NRW.

The Challenge: Closing the Gap

One of the main reasons for the increase in NRW 
was the ‘gap’. The ‘gap’ is the diff erence between the 
volume of water passing through a bulk water meter 
over a given time, and the sum of the volumes passing 
through the downstream customer meters over the 
same period of time. The study has shown that the 
same gap is likely the cause for approximately half of 
BWG’s NRW.

“Closing the Gap” thus, was coined to describe and 
address the signifi cant increase in NRW in the late 
1990s when BWG implemented billing on individual 
household meters. This is the most immediate 
strategic issue of the BWG to reduce, if not totally 
eradicate NRW in Beijing. 

____________________________________

2 http://bit.ly/1AB3JDM. (Accessed 12 January 2014).

Figure 2: BWG Historical Nonrevenue Water (%)

Indicates BWG’s history of performance for NRW. Source: Asian Development Bank. 2012. Development of nonrevenue Water Action Plan for the 
Beijing Waterworks Group: Second Report.
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“Closing the Gap”

“Closing the gap” was coined to determine and address the signifi cant 
increase in nonrevenue water from 1998 to 1999 when the Beijing 

Waterworks Group initiated billing on individual household meters. The 
“gap” is the diff erence between the volume of water passing through a 

bulk water meter over a given time and the volume passing through the 
downstream customer meters over the same period of time.

In order to help close the gap, the study made in July 
2012 provided key fi ndings and recommendations to 
help further eliminate NRW.

The Project

The study recommended that in order to help ‘close 
the gap’ and thereby decrease if not totally eliminate 
NRW, a pilot study should be carried out on several 
small district metered areas to identify the cause of 
the ‘gap’ and to develop strategies to address the issue. 

An action plan was drafted that includes two 
proposed projects in 2013.`

Key Findings and Recommendations

• Provide accurate measurement of fl ows for informed 
decision-making. One of the issues that needs 
to be addressed in order to close the gap is the 
measurement of fl ows throughout Beijing’s water 
supply system – specifi cally, accurate measurement 
of fl ow. The study recommended that in order to 
improve the accuracy of fl ow measurement, the 
BWG should consider reviewing its installation and 
operation of electromagnetic and ultrasonic meters, 

as well as to put in place a preventive maintenance 
program for the meters. It was also suggested to 
phase out its Class B bulk meters and replacing 
these with Class C meters that are made from 
noncorrosive material. These meters would also 
have an analog face. The second report indicates 
that the move to automatic meter reading will be 
addressed in the future by BWG.

• Replace ferrous-based pipes. It was also suggested 
that the BWG consider phasing out the ferrous-
based pipe materials for small diameter pipes 
and replace these with nonferrous-based pipe 
materials (e.g., high density polyethylene pipe). 
The ongoing use of ferrous-based pipes leads to 
increase in NRW and signifi cant long term costs in 
replacements. This recommendation however, will 
take some time to implement. There is a need to 
put in place processes that will ensure the materials 
are according to international standards.It should 
also ensure that the personnel that will install and 
repair these pipes should have the required skills to 
apply the techniques.

• Develop a pilot study and other fi eld studies. Finally, 
a pilot study was recommended as well as other 
fi eld studies to help identify the source, and to 
recalibrate the method used to calculate the NRW.

9



So
ur

ce
: R

ol
an

d 
Li

em
be

rg
er



Contact Information:

Jingmin Huang (Ms.)
Senior Urban Development Specialist
Sustainable Infrastructure Division, RSDD (RSID)
Asian Development Bank
Email: jhuang@adb.org
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The People’s Republic of China over the years was able to introduce significant reforms to improve its 
water supply infrastructure and services. To further strengthen and expand its water management 
capacities, the government sought assistance from the Asian Development Bank and initiated three pilot 
projects that featured effective mechanisms to address the big gap between water supply and demand. 
This knowledge product features these pilot projects and the best practices that were adopted in Beijing 
and Xinjiang Altay Prefecture. It provides an overview of how these mechanisms worked to help manage 
and operate efficiently the water supply services in these areas.
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