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Executive Summary 
 
Project location: Kathgora, Bangladesh  
Project Goal: Reduce lead poisoning among children in Kathgora village   
Implementing Partners: Pure Earth (USA), University of Dhaka, Bangladesh 
Department of Environment, International Centre for Diarrhoeal Disease Research, 
Bangladesh (ICDDR,B) 
Funders: USAID, European Commission, UNIDO 
Community Beneficiaries: 300 residents, including 90 children 
 
In 2016, Pure Earth and its partners in the Department of Geology of the University of 
Dhaka conducted three detailed assessments of sites contaminated with lead in 
Bangladesh to evaluate each site’s potential for a demonstration risk-reduction project. 
The village of Kathgora was selected due the severity of the contamination, the 
likelihood of children being exposed to lead, and the feasibility of risk-reduction activities.  
 
In the small town of Kathgora, in the Ashulia area north or Dhaka, Bangladesh, 
contamination caused by two abandoned, informal used lead-acid battery recycling 
operations threatened the health of local children. Contaminated soils in public areas 
used by children had lead concentrations exceeding 100,000 parts per million. 
Contaminated battery waste was left in large piles, and children played directly on these 
waste piles.  
 
In November of 2017, the project partners initiated risk-reduction activities in Kathgora, 
which included: 1) an assessment of contaminated outdoor areas; 2) an analysis of 
levels of lead in children’s blood; 3) a community education program about lead 
poisoning risks, measures to protect children, and project goals and activities; 4) a soil 
excavation and capping program to prevent exposures from lead-contaminated soil and 
dust in outdoor areas; and 5) a home cleaning program to remove lead dust from indoor 
spaces. Through these activities, the risk of exposure to hazardous levels of lead was 
drastically reduced for 300 residents, including 90 children. The final phases of the 
project will include follow-up blood testing to confirm reductions in ongoing exposures 
and associated blood lead levels.  

Project Context And Background 
 
Through the Toxic Sites Identification Program (TSIP) administered by Pure Earth, 224 
assessments have been conducted at contaminated sites in Bangladesh over the last 
eight years. Of these, 166 are sites contaminated with lead from informal lead-acid 
battery recycling. While this ratio (166 of 224) does not accurately reflect the proportion 
of lead-contaminated sites versus other contaminants in Bangladesh, the relative ease 
and speed with which TSIP investigators in Bangladesh were able to find lead-
contaminated sites suggests that lead exposures is a potentially significant public health 
risk. The TSIP activities in Bangladesh focused primarily on four provinces, and local 
TSIP managers estimate that hundreds of additional sites contaminated with lead exist 
throughout the country.    
 
Much of the environmental lead contamination in Bangladesh is believed to result from 
informal lead-acid battery recycling. Lead-acid batteries are rechargeable batteries made 
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of lead plates situated in a ‘bath’ of sulfuric acid inside a plastic case. Sometimes called 
“car batteries,” lead-acid batteries are found in almost all cars, trucks and motorbikes. In 
lower-income countries where electricity supply is occasionally interrupted, lead-acid 
batteries are also found in many homes and businesses as backup power storage or 
power storage for solar panels. After several years of use, lead-acid batteries lose their 
charge and must be recycled. The lead inside a used lead-acid battery is a valuable 
commodity, and rates of lead recycling are high around the world.  
 
The only safe way to recycle the lead and acid inside the battery is in a facility with 
appropriate pollution controls. However, in many lower-income countries, including 
Bangladesh, batteries are frequently recycled in backyards of residential neighborhoods 
by informal workers without any pollution controls or occupational safety precautions. At 
many of these informal recycling sites, large volumes of lead dust are released into the 
surrounding area as the lead is removed from the battery and re-smelted to form lead 
bars for resale to battery manufacturers. The lead dust then migrates into public areas, 
local homes and ultimately into the bloodstream of local residents. Exposure to these 
small particles of lead dust is the most dangerous type of exposure for children.  
 
To solve this problem, Pure Earth has designed a variety of risk-reduction activities that 
can be implemented depending on the context of a contaminated site. If informal 
activities are ongoing, Pure Earth works with informal battery recyclers to move their 
operations to low-risk industrial areas and reduce fugitive emissions of lead. At “legacy” 
sites, where recycling activities are not ongoing, Pure Earth conducts assessments of 
environmental and blood contamination, education campaigns, and physical risk-
reduction activities to mitigate ongoing exposures to lead-contaminated soil and dust in 
areas where children are most at risk, such as parks, playgrounds, schools, municipal 
paths and residential yards. To assess the impacts of such activities, Pure Earth 
measures the concentrations of lead in the community’s environment and in the blood of 
children before the project and six-months after the project.  
 
In 2016, Pure Earth and its local partner in Bangladesh, the University of Dhaka, 
conducted preliminary scoping assessments of three lead-contaminated sites in 
Bangladesh to identify a suitable location for a demonstration risk-reduction project. The 
assessments and subsequent analysis evaluated the likely exposure risks to children at 
each site, the feasibility of risk-reduction activities, the likely health improvements from 
risk-reduction activities, and the anticipated project cost.  
 
One of those sites, in the community of Kathgora, stood out as an exceptional candidate 
for a demonstration lead risk-reduction project. Kathgora was selected for intervention 
because of the extraordinary concentration of lead in surface soils, the fact that children 
played directly on lead-contaminated waste, the apparent feasibility of risk-reduction 
activities, and the project’s capacity to serve as a proof-of-concept for replication by the 
government of Bangladesh. The Kathgora project aimed to dramatically reduce lead 
exposures for the 300 residents, including 90 children under age 7. 
 

Project Site Characteristics 
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Kathgora is a small, residential town northwest of Dhaka with a mix of agriculture, 
commercial, and light industrial land uses approximately 15km northwest of the Dhaka 
airport. Approximately 300 residents live within or adjacent to the project area, including 
90 children under age 7.  
 
Starting in 2014, two groups of people not from the community leased two plots of open 
land in residential areas and began breaking open used lead-acid batteries, removing 
lead plates, and smelting the lead in open furnace pits. Contaminated battery waste, 
including separators and other small components, was discarded and left at the sites. 
Both recycling locations were adjacent to residential buildings and forests where 
bamboo was grown for sale. Soil at the recycling sites, the forests, and the surrounding 
residential areas was highly contaminated. Children played directly at the recycling 
locations and in the forests. In 2016, the recyclers ended their lease of the land where 
they conducted recycling and disappeared. Soil sampling confirmed that the 
contamination had spread to residential yards and public spaces where the risk of 
exposure was high.   
 
 

 
Figure 1. The project site included two open-air locations in close proximity in Kathgora where 
batteries were recycled (in red) and the contaminated lands around them (in yellow). 
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Figure 2. Piles of contaminated battery waste materials 

Project Activities 
 
In February 2017, Technical Advisors from Pure Earth and three Investigators from the 
U. of Dhaka conducted a detailed site assessment in Kathgora. The assessment 
included analysis of 130 in-situ soil samples, interviews with local residents and leaders, 
photos, mapping of the area, and observations about behavior and land use. Based on 
that assessment, Pure Earth’s team believed that a high percentage of the 90 children 
living in direct proximity to the two recycling sites would have elevated blood-lead levels. 
 
Following the detailed assessment, Pure Earth’s staff and technical advisors, in 
collaboration with its partners from the U. of Dhaka and the Bangladesh Department of 
Environment, conducted an alternatives analysis of various risk-reduction strategies. The 
final risk-reduction plan was agreed by all partners and including the activities described 
below.  
 

Environmental Assessment 
 
Using a portable XRF analyzer, the project team analyzed soil-lead levels at 130 points 
surrounding the sources of contamination. Using the results of this analysis, the project 
team identified the geographical boundaries of the project areas. The project areas 
included all outdoor lands where soil-lead levels exceeded 400ppm and all homes in, 
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immediately surrounding, or between the two project areas. The project areas are shown 
in Figure 1.  
 

 
Figure 3. XRF analysis of lead concentrations in soil 

 

Community Education 
 
Community education in Kathgora was carried out using a combination of door-to-door 
conversations with all local household members, meetings among local leaders, and a 
community-wide education event. In November of 2017, local project managers 
conducted a training session with local project staff covering project goals, activities, 
timing, safety, and educational information about lead exposure pathways, health 
impacts, and measures to reduce worker and community exposures. The project 
manager and site safety officers conducted in-person conversations with all local 
residents to share all relevant information about the project and the risks from lead.  
 
The project team conducted a community awareness campaign that included a 
community education workshop about lead risks, project activities and goals, and ways 
to protect families. The education campaign included written pamphlets distributed 
throughout the community, as well as posters place in public area. 
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Figure 4. Posters being placed on buildings in Kathgora 

 
Figure 5. Community education workshop about lead risks, protection measures, and project 
activities 
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Figure 6. Children attending the community education workshop 

 

Children’s Blood Lead Level Analysis 
 
Prior to major risk-reduction activities, Pure Earth partnered with the International Centre 
for Diarrhoeal Disease Research, Bangladesh (ICDDR,B), to analyze concentrations of 
lead in the blood of 75 community children under age 7. The analysis was conducted 
using a Lead Care II analyzer and aimed to assess lead exposures and likely associated 
health impacts. The study received Institutional Review Board approval through the 
ICDDR,B.  
 
The mean BLL among local children prior to risk-reduction activities was approximately 
20 µg/dL. There is no safe concentration of lead in children’s blood. Among children in 
the U.S., the mean BLL is below 2 µg/dL. The U.S. Centers for Disease Control and 
Prevention and the World Health Organization recommend that children’s BLL be kept 
below 5 µg/dL. All children tested in Kathgora had BLLs exceeding 8 µg/dL, with the 
highest BLL exceeding 47 µg/dL. If any child has a BLL above 45 µg/dL following the 
post-project BLL analysis, ICDDR,B will follow-up with the family to provide medical 
consulting. 
 

Removal, Containment, And Capping Of Contaminated Waste And Soils 
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In December of 2017, the project team collected all contaminated battery waste from the 
two processing sites in bags and moved them to a secure on-site storage area. These 
waste materials will be moved to a permanent disposal site in the summer of 2018.   
Between December 2017 and February 2018, contaminated soil from 3.4 hectares of 
open lands was scraped. In the bamboo forests, soil sampling at various depths 
revealed that all lead contamination existed within the first two centimeters of topsoil, 
and thus the top two centimeters were scrapped. At the two processing sites, the top 4-5 
centimeters of soil were scraped. A subterranean containment structure was constructed 
to hold all contaminated soils. The contaminated soil was deposited in the structure and 
encapsulated with a geotextile layer and two meters of clean soil. A small commercial 
building is being constructed independently of this project on top of the containment 
structure. The building’s foundation will be poured on the clean soil without excavation. 
Clean soil was bought in and deposited in all areas where contaminated soil was 
removed at a depth matching the original grade.  
 
Paths, roadways and residential yards were improved and capped through the addition 
of concrete, brick and clean soil. In total, 120 meters of road were cleaned and repaired, 
60 meters of new road was built, and 9 residential yards were capped. 
 

 
Figure 7. Construction of containment structure and application of geotextile layer 
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Figure 8. Improvement and capping of contaminated pathways 

Home Cleaning And Dust Removal 
 
Upon completion of outdoor risk-reduction activities, the interiors of 95 homes were 
cleaned of lead dust following a specific protocol developed to reduce exposures to dust 
contaminated with lead. This included using vacuums with a HEPA filter to removed 
loose dust, as well as washing walls, floors, windows, and furniture within the homes. 

Post-Project Environmental Assessment 
 
A post-soil capping assessment of levels of lead in soil in the project areas revealed that 
all topsoil had concentrations of lead below 200 parts per million. The target remediation 
level for the project was 400 parts per million. The results are illustrated in Figure 9, 
below.  
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Figure 9. Analysis of soil contaminated after capping (green dots are below 200ppm) 

 

Post-Project Children’s Blood Lead Assessment 
In the third quarter of 2018, ICDDR,B will conduct a follow-up analysis of lead levels in 
children’s blood to demonstrate any reductions in exposure and resulting reductions in 
blood lead levels.   
 

Donor Visibility 
 
The project participants were informed of the role of UNIDO and the European 
Commission in funding this project. Pure Earth submitted a report to the department of 
the Environment with EC logos and produced a video about the project with the EC logo.  
 

Lessons Learned 
Community Education 
While the door-to-door education campaign in Kathgora reached more women than men, 
the public community education event held in Kathgora was attended primarily by men. 
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This is likely due to the traditional gender roles among Bangladeshi households, and by 
other cultural norms that lead to less inter-gender public socializing in Bangladesh 
compared to other countries. While community members of both genders were reached 
by the education campaign—women in the home and men at the public event—in a 
context such as Bangladesh, future projects may achieve more female participation in 
public events by having a public event specifically for women and girls.    
 

Conclusion 
 
The results of the follow-up soil analysis showing all soil-lead levels below 400ppm 
suggest that future exposures to environmental lead contamination in Kathgora will be 
reduced dramatically. The immediate health implications of the project on local children 
will be best illustrated by the post-project BLL assessment to be conducted in 
September 2018. Despite not having that data yet, the project has already succeeded in 
raising awareness about the dangers of lead, educating the community about practical 
steps to reduce personal risks, removing contaminated dust from indoor areas, and 
bringing levels of lead in surface soils down to the target risk-reduction level.  
 
 


