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Low-Carbon Urban Water System: Sludge Reclamation



IKEFSMHFI K

Water resources and water use
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Water Resources per Capita and Water Use by Provinces (2012)
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China’s water resources per capita is 1/4 of the world’s average level. Unbalance between water
resources and water use.
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Baseline water stress
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According to World Resources Institute Aqueduct Baseline Water Stress, Roughly one thirds

areas are facing serious water stress, and over 20% areas are in extremely high water stress
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Rainstorm & Urban

Flooding
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In May 2014, 5 provinces were subjected to persistent and heavy rainfall, leading to 1.2 million people
facing with urban flooding
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Droughts & Water Supply
Shortage
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Since July 2014, 13 provinces were subjected to severe droughts, leading to 8.2 million people facing with
water shortage
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Lacking consideration of energy as a
factor in water resource selection and

Existing problems
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Insufficiency in R&D and infrastructure

investment (e.g. pipes construction)

wastewater treatment
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lgnorance of the impacts of urban
water system on climate change
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Lacking statistics on the energy

consumption of water supply and
wastewater treatment
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Water-Energy Nexus in the Urban Water System
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Low-Carbon Urban Water System: Sludge Reclamation
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Energy Consumption & GHG

Emission
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With the increasing demand on water resources and water quality, urban water system b becomes more
energy intensive, with higher GHG emission contributing directly to the climate change
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Significant growth in the use of non traditional water
resources (desalinated water)
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Comparison of Water Supply by Water Resources Type
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In 2012, the water supply increased 10% while the use of desalinated water increased 180% compared
with 2005
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Increased energy intensity with the use of non
traditional water resources
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The energy consumption of per
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2.0 A times for desalination and long
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Urbanization and increase in urban
wastewater treatment
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Urbanization Rate & Wastewater Treatment
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To address the big gap of wastewater treatment, China has a great increase in WWTP
constructions. The treated wastewater in 2013 was increased by 64.3% than that of 2009
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Urbanization and associated increase in urban
wastewater
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An sharp increase in the construction of wastewater treatment plants and the treated

wastewater, contributing to the COD reduction directly.
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Increased energy intensity with higher water

discharge standards
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Energy Consumption of Municipal Wastewater Treatment
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With the higher requirements on water quality and reclaimed water reuse, the energy consumption of urban
wastewater system increased 80% compared with 2007. The energy intensity of per unit wastewater treated
increased 11%.
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Wastewater treatment and sludge production
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In 2013, 25 million tons of sludge (80% water content)was produced from urban wastewater
treatment plants, a annual growth rate of 6% from 2009 to 2013.




ZIRSHRIIRESFHEN
Secondary pollution & GHG
emission
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The secondary pollution
caused by hazardous
matters in sludge poses
risks to the environment
and pub health.

WG /KALE ) VSR Ea Rl N “EA” malie AR,
el
With more sludge produced from urban wastewater treatment plants, sludge has
become one of the unavoidable environmental problem in cities.
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The organic matters in
the sludge decomposes
into CH4, the GWP of
which is 25 times of
COs.
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Environmental crises happened
frequently in cities
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Sludge from urban wastewater treatment plants has long been ignored in China. Big cities in
China such as Beijing, Shanghai, Guangzhou, Hefei and etc. have all undergone pollution and
crises caused by sludge being dumped at discretion
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Low-Carbon Urban Water System: Sludge Reclamation
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Landfill as the major disposal

method
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Sludge disposal has become one of the critical works of the government with more sludge being
disposed. However, landfill is the major sludge disposal method in China with a share of 46%
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Challenges & opportunities
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Challenges Opportunities
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Few wastewater treatment plants have

digestion equipment
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Low organic matter in sludge Growth in sludge disposal investment
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Limit the use of sludge on arable land Increasing demand for sludge disposal
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Public objection to incineration
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Waste or resource
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Waste or Resource
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Incineration

Anaerobic
Digestion
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Besides hazardous matters, sludge also contains lots of organic matters and nutrients. Selection
of disposal methods decides if sludge exist as waste or resource.
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from landfill to

anaerobic digestion
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Sludge Anaerobic Digestion in Developed Countries
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Anaerobic Digestion Equipment
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Capacity: 300tons/day
(sludge and kitchen waste
co-digestion)

Method: thermal
hydrolysis + anaerobic
digestion

Product: CNG, biochar,
seedling cultivation

Operation mode: BOO
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Energy Benefit: Carbon emission
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Comparison on GHG Emission of Xiangyang Project, Incineration, and Landfill
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Compared with landfill and incineration, Xiangyang project can reduce 98 or 95% GHG emission.

Meanwhile, 4500 m3 CNG is produced daily to replace 60000 litres gasoline, which avoids an
extra 0.14 million CO2e emission.
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Energy Benefit: replacement of fossil

fuel & GHG emission reduction

BRI
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Comparison on GHG Emission of Xiangyang Project, Incineration, and Landfill
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Environment Benefit: Pollutant removal
& nutrient recovery
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Sankey Diagram of N,P Flow in Xiangyang Sludge Disposal Project
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Nutrients (i.e. N,P)in the sludge are recovered from sludge with 96% N and 98% P enter into
biochar in the form of usable matters.
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Environment benefit: stabilization of

heavy metals
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Comparison on Heavy Metal Concentration of Raw Sludge, Sludge disposed of
Xiangyang Project and National Standards
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Xiangyang project utilizes the sulfate-reducing bacteria (SRB) to convert soluble metal sulphates
into insoluble metal sulphides to stabilize 90% heavy metals in the sludge. As H,S is the reactant
reacted with sulphates during the SRB reaction process, it can avoid foul odor pollution as well.
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Economic Benefit: biochar & seedling

cultivation
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The biochar is used for seedling cultivation which brings new concept for the harmless,
stabilizing disposal of sludge.
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Cost-Benefit Analysis: Huge benefit

embedded
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Subsidy for kitchen waste disposal
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Overall evaluation of environment-

energy-economic benefit
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Good practice for sustainable & low-
carbon sewage sludge disposal
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Xiangyang project achieved the complete, balanced, green disposal of sewage sludge with
recovering energy from sludge with acceptable cost. It provides an effective solution for sludge
reclamation.
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