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History and Development 1WA

Preliminary development stage

« The first wastewater treatment unit in China was constructed in the Southwest Corner early in
20th century, Tianjin. “Sifangkeng” (Square pit), mainly for rainwater, sedimentation

« The first wastewater treatment plant in China was the North District Plant, built in 1923 on Ouyang
Road, Shanghai. Seemly active sludge technology was applied.

Sifangkeng, Tianjin

Hongkou, Shanghai 1



History and Development 1WA

Early development stage

« The Gaobeidian Wastewater Treatment Plant in Beijing was built in 1960.
« China’s first large-scale urban wastewater treatment plant, the Jizhuangzi Wastewater Treatment
Plant in Tianjin, was put into operation in 1984. 260 kton/d

Gaobeldlan Beljlng Jizhuangzi, Tianjin 2



History and Development 1WA

Rapid development stage

« In 1990, China’s first extra-large wastewater treatment plant (Gaobeidian, phase1) officially started to construt.
« In 1993, Gaobeidian wastewater treatment plant was under operation and the quality of effluent is better than
National standard.
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History and Development 1WA

Overall Development Trend

« Since 1978, the number of wastewater treatment plants in China and their daily capacity have steadily increased.
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History and Development 1WA

Comprehensive development stage

Wastewater treatment plants in Beijing city started to change to Reclaimed Water Plant, that is they started to
build tertiary/ advanced wastewater treatment units, and it was under operation since 2016.

Not only WWTPs in Beijing, but also Tianjin started to build tertiary/ advanced wastewater treatment units and
it was put into operation in 2024.

Jinnan District, Tianjin
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Issues and Challenges 1WA

Sewage sludge treatment and disposal

* Former: dehyated to 80% moisture----landfill

» Advanced/ Deep dewatering--landfill;

« Dewatering/ Advanced dewatering--compost--land application, typical area: Tianjin, Shanghai (a period)

» Drying--(Carbonization)---incineration/ fuel in thermal power plant/ cement industry, typical area: Shanghai,
Shenzhen, Hangzhou, Guangzhou;
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Bailonggang WWTP in Shanghai Haifeng Thermal power plant in Shenzhen  Xiaoshan district sludge TP in Hangzhou



Issues and Challenges 1WA

Sewage sludge treatment and disposal

« Dewatering/ advanced dewatering--Carbonization--land application/ speical material;
» Thickening and dewatering + thermal hydrolysis + anaerobic digestion + plate and frame dewatering + land
application: Beijing City Area, Liangxiang in Fangshan district of Beijing, Nanning in Guangxi, Shenyang,

Centrifugal Dehydrator Sludge Silo Cambi® THP Anaerobic Digester Plate and Frame filter press

Ecological Risk Assessment
Low Risk (RI<150)

Heavy Metal Risk in Soil

drop

Liangxiang WWTPs in Fangshan District of Beijing

Gardens or Parks

WWTPs in Beijing City Area



Issues and Challenges 1WA

Current status of applications

« 20th Zan Tianyou Civil Engineering Award (Second Batch) — Beijing Drainage Group Gao’antun Sludge
Treatment & Reclaimed Water Plant
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Issues and Challenges 1WA

Current status of applications

* Urumgqi Tianhengquan Environmental Protection Technology Co., Ltd.-Urban Sewage Sludge Integrated
Treatment and Disposal, 300,000-ton/year Nutrient Substrate Project
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Issues and Challenges 1WA

Sewage sludge treatment and disposal

Currently, according to the investigation of Ministry
- of Housing and Urban-Rural Development of the
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Issues and Challenges

Sludge land application methods

« Land application in agriculture (Nearly Zero)

Advantages: provide organic matter and nutrients; reduce chemical fertilizer use; lower agricultural production costs.
Disadvantages: contain heavy metals and pathogens; pose food safety and environmental risks; fragmented policy and
management.

« Land application in forestry
Advantages: increase soil organic matter content; improve forest soil structure and fertility; promote tree growth; enhance
understory coverage and biomass.
Disadvantages: high transportation cost; potential heavy metal accumulation in soil; require long-term impact assessment
on soil and groundwater.
* Land application in landscaping

Advantages: enhance the growth of lawns and trees; proximity to urban areas; low transportation cost; avoid food chain
entry; reduced pollution risk.

Disadvantages: may alter soil structure; may change soil pH; affects plant growth.
« Land application for ecological restoration

Advantages: improve soil physicochemical properties; prevent soil erosion; facilitate rapid vegetation recovery and.
microbial reconstruction; capable of handling large quantities of sludge.

Disadvantages: harmful substances may cause secondary pollution; require strict control; application schemes must be
adjusted to specific restoration needs.



Issues and Challenges

Ecological risks of sludge land application
« Heavy metals (HMs)

HMs are the primary limiting factor for the sustainable land application of sewage sludge(Li et al., 2024).

Such as Cu, Zn, Cd, Cr, Pb, Hg, Ni, As.
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Issues and Challenges 1WA

Ecological risks of sludge land application
 Heavy metals (HMs)

Urban sludge land application significantly affects the spatiotemporal distribution of toxic metals in soils(Chu et al., 2024).
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Issues and Challenges

Ecological risks of sludge land application

* Emerging Organic Contaminants
Sewage sludge is both a reservoir and source of OCs in the environment(Meng et al., 2016).
Such as PAHs, PCBs, PCDDs, PCDFs.
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Most of the Emerging Organic contaminants concentration in USA is higher than those in China




Issues and Challenges

Ecological risks of sludge land application

 Antibiotics (ABX)
Wastewater treatment plants act as primary sinks for ABX from households, hospitals, pharmaceuticals, and livestock.
Such as quinolones, sulfonamides, macrolides, B-lactams, tetracyclines, and others.
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Issues and Challenges 1WA

Ecological risks of sludge land application

Pathogenic microorganisms (pathogens)
Sludge contains human and animal feces and serves as a major reservoir of pollutants and pathogens; its proper management
is crucial for minimizing environmental and public health risks(Li et al., 2022).
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Issues and Challenges WA

Summary

Sewage sludge application has its advantage and market.

Sewage sludge contains organic matter, pathogens, and heavy metals, which, if not
properly treated, may pose significant risks to environmental safety and public health.
The treatment of sewage sludge should follow the principles of reduction,
stabilization, detoxification, and resource recovery.

Standards and rules are very necessary to establish.
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Policies and Prospects

Current national standards for land application of sewage sludge in China

« GB/T 23484-2009

The disposal of sludge from municipal wastewater treatment plant - The classification;

This standard specifies the classification of sludge disposal methods for urban wastewater treatment plants and applies
to the construction, operation, and management of related disposal projects.

Effective Date: 2009.12.1
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Policies and Prospects 1WA

Current national standards for land application of sewage sludge in China
« GB/T 23486-2009

The disposal of sludge from municipal wastewater treatment plant - The quality of sludge used in gardens or parks;
This standard specifies the criteria, limits, sampling, and monitoring requirements for sludge from urban wastewater
treatment plants used in landscaping, and applies to both its disposal and application.

Effective Date: 2009.12.1
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Policies and Prospects 1WA

Current national standards for land application of sewage sludge in China
« GB/T 24600-2009

Disposal of sludge from municipal wastewater treatment plant - Quality of sludge used in land improvement,
This standard specifies the criteria, permissible limits, sampling procedures, and monitoring requirements for the land
application of sludge from urban wastewater treatment plants, and is applicable to both sludge disposal and its use for

soil amendment.

Effective Date: 2010.6.1 GB/T 24500—2009
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Current national standards for land application of sewage sludge in China
GB 4284-2018

Control standards of pollutants in sludge for agricultural use;

This standard defines the pollutant control criteria, sampling, testing, and monitoring procedures for sludge from urban
wastewater treatment plants for agricultural use, and is applicable to its application on arable land, orchards, and
grasslands.

Effective Date: 2019.6.1
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Current local standards for land application of sewage sludge in China
« DB 11_T 2124-2023

Technical specifications for forestland application of sludge products;

This standard provides detailed technical specifications for sludge products in Beijing, including quality requirements,
application guidelines, and record-keeping and management procedures for use on forestland.

Effective Date: 2023.10.1
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Abolished local standards for land application of sewage sludge in China

- DB5301_T 86-2023

Urban domestic sewage treatment plant sludge Land use sludge Quality Control Specifications;
This document specifies the quality control and testing requirements for sludge from urban domestic wastewater

treatment plants for land application.
Effective Date: 2023.6.1-2024.11.30
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Current industry standards for land application of sewage sludge in China
CJ/T 362-2011

Disposal of sludge from municipal wastewater treatment plant— Quality of sludge used in forestland,
This standard specifies the sludge quality, sampling, and monitoring requirements for forestland application of sludge

from urban wastewater treatment plants. o
Effective Date: 2011.6.1 [:J
i N\REFMEBEZIEITIWIRA

CJ/T 362—201

WRSKEESRAE it ARR

Disposal of sludge from icip tr plant—
Quality of sludge used in forestland

2011-02-17 &% 2011-06-01 %3

FEARXMEERNHSBREN & %

25



Policies and Prospects WA

Summary

Land application standards and related standards are very important for

sludge application.
With the development of society, standards had better be updated.

Many researchers in China are working to make sludge land application more

safe and wider applied.
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Thank you for your attention!

| would like to sincerely acknowledge:



	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33

