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Study and Pilot on Key Technologies of Ecological Restoration and Risk
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PART ONE
Basic Situation
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Beijing is a typical water-deficient city with "huge population and limited water” , and water resources are still the main bottleneck restricting
the sustainable development of economy and society.
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« There is great pressure on the improvement of water ecology in water-deficient rivers. In 2014, the rivers with water accounted for 92% of
the monitored river sections in the city, but more than half of the rivers were substandard in water quality and 41% were inferior to Class V.
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xRS 5 ( Background )
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+ Science and technology promotes the availability of reclaimed water. With the full start of the construction of reclaimed water plants in
2014, the production capacity of reclaimed water will be greatly increased, and the main effluent index will reach Surface Water Class IV.
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Providing scientific basis and decision support for promoting the full use of reclaimed water, the

"I improvement of ecological function and the minimization of ecological risk in the whole city
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In 2007, Beijing explored to carry out inter-basin water transfer by
“introducing water from Wenyu River to Chaobai River”
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The experimental effect of “introducing water from Wenyu River to Chaobai
River” is still difficult to meet the promotional requirements of the authority and
the public’ s doubts about the safety of reclaimed water.
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AREAESZ% ( TECHNICAL SCHEME )
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. Reclaimed Water Problem Identification
Risk
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Water quality risk assessment
index system
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Multi-media risk monitoring Technology
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Isotope tracer and solute transport
integrated technology
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Suitability regionalization for safe utilization of reclaimed water recharged rivers
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« This work has been strongly supported by the Ministry of Science and Technology, the Ministry of Environmental Protection, Beijing Municipal Science and

Technology Commission, National Natural Science Foundation of China, Beijing Water Authority, etc
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No. Project
BARSKRRAERKRRERESE & X EEATRSRE
Research and demonstration of key technologies of water quality assurance and ecological restoration in water
resources regulation and storage area of Haihe River Basin
BALR (ERE) ARKEHERBEERSEERE

Integrated technology and comprehensive demonstration of river water quality improvement in the north system of
Haihe River (Beijing section)
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Study on soil environmental quality and ecological risk assessment in irrigation area

BAKM KBS HAMAKRESE EBARESTE
Integration and demonstration of ecological restoration technology of urban river and lake water system with reclaimed
water supply
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Study on water environment risk early warning and emergency disposal platform of Beijing Sub-Center
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Monitoring and evaluation of surface water and groundwater environment in water receiving area of the project of
“introducing water from Wenyu River to Chaobai River”
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Study on the effect of reclaimed water irrigation on soil environment and its regulation mechanism
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Study on disinfection and purification of reclaimed water by carbon-based catalytic ozonation nanofiber separation
membrane
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Study on the influence of reclaimed water infiltration in Chaobai River on groundwater environment
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Monitoring and study on the influence of the use of reclaimed water from the project of “introducing water from Wenyu
River to Chaobai River” by Chaobai River landscape on the river and its surrounding groundwater environment in 2018
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2015-20174

2014-20164
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Project source

ERKE

National water special project

ERKED

National water special project

R
Ministry of Science and
Technology
RERHHE
Beijing Municipal Science and
Technology Commission
RERHEE
Beijing Municipal Science and
Technology Commission

EmRHASH
Beijing Water Authority

ERBREEE
National Natural Science
Foundation of China

ERBEAEL£ZENational Natural
Science Foundation of China
MR ER N 2R R B
Public welfare scientific
research of the Ministry of
Environmental Protection

LERERHKRIZE
Beijing Water Authority
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PART TWO
Main Innovation Results
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(1) A method for the detection of drugs and personal care products based on SPE (solid phase extraction)-GC (gas
chromatography)-MS (mass spectrometry) is developed, and a risk factor screening method for reclaimed water, including
integrated index selection, calibration identification, effect evaluation and comprehensive score, is brought forward.
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(2) A multi-dimensional stratified monitoring network of surface water, soil and groundwater environment is constructed, the GIS

analysis technology and big data mining technology are integrated, the HYDRUS and FEFLOW models are coupled, and the isotope

and solute transport monitoring techniques are integrated to define the influence degree and scope of the reuse of reclaimed
water in rivers and lakes on groundwater environment.
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(3) Based on the monitoring of water-land ecotone and the experimental study of fish purse seine, a habitat improvement scheme
for the allocation of aquatic plants and the reconstruction of fish population in the riparian zone is put forward, and a healthy
aquatic ecosystem of the newly recharged river section with stable structure is reconstructed.
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(4) A filter well purification technology is developed, and a multi-dimensional river water quality circulation purification system is

constructed, and the removal rate of chlorophyll a is as high as 90%. Based on the traditional biological floating bed principle, a
suspended constructed wetland is developed, which can save 20% investment, with low operating cost and friendly low-carbon
environment.
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(5) The technical parameters of river and lake water ecosystem construction, management and protection are put forward, and the

optimal regulation and stability maintenance technology of water ecosystem is formed. The removal rates of total nitrogen and
total phosphorus are 93.6% and 73.1%, the transparency of water in the restoration area is more than 1 meter, and the turbidity is
less than 3NTU, delivering the sensory effect of clear water, green banks, and healthy fishes.
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(6) A "biology + water quality" risk early warning platform for reclaimed water recharged rivers is constructed, and the emergency

remediation techniques of water environment such as strengthening internal water circulation and launching modular slow-release
adsorption materials are put forward. The adsorption capacity of the slow-release phosphorus removal filler is 2.7-12.6 times that
of similar products, and the anti-hardening time is 90 times longer.
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(7) The key technologies of groundwater hydraulic control pollution remediation are tackled by using the method of field test and

numerical simulation, and the location and pumping capacity of hydraulic control pumping wells and monitoring wells as well as
monitoring indicators, monitoring frequency and other key parameters are obtained.
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(8) Based on the AHP method and expert scoring method, an index system and evaluation method for the suitability zoning of
reclaimed water utilization are put forward, and an area over 500km2 suitable for reclaimed water utilization in Chaobai River basin
is delineated, supporting safe utilization of reclaimed water.
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PART THREE
Future Research
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» Water quality standards and guidelines for the utilization of
reclaimed water by quality

|« BEKSRRIRAKRISERERA }

« Water quality stabilization and assurance technology for the
utilization of reclaimed water by quality

o« BEKEMGIEERFIRSRARA

* Integrated technology of irrigation and utilization of reclaimed
water for gardening and landscaping
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- BEKESLEBIAFIRRA

» Ecological treatment and recycling technology of reclaimed water —
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