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ABSTRACT
Heavy metal contamination in drinking water poses a significant public health risk in developing countries where access to safe and clean water is limited due to inadequate infrastructure, poor surveillance systems and environmental negligence.
This review explores the sources of heavy metals contamination (lead,arsenic, cadmium,mercury, chromium,iron and copper) in water supplies across developing countries. Industrial waste, agricultural runoff, mining and poor waste management practices are identified as primary contributors to elevated metal concentrations in water bodies. Prolonged exposure to these metals even at low levels is associated with severe health conditions including neurological damage, kidney disease and cancers.
 It also evaluates the existing drinking water surveillance programs in countries such as Ghana, Nigeria, Kenya, India and Brazil and the challenges faced by these countries in monitoring and mitigating water contamination, including limited technical capacity, insufficient funding and weak regulatory enforcement. 
While some progress has been made through national initiatives and international support, many systems remain underdeveloped and fragmented. This review emphasizes the urgent need for integrated strategies to improve water quality. It also highlights the role of international organizations in supporting local efforts through funding, technical assistance and advocacy. 
Ultimately, protecting drinking water from heavy metal contamination requires coordinated efforts among governments, communities and global partners to ensure universal access to safe and clean water.
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INTRODUCTION
Water is a vital resource for human life and a crucial component of any society's growth. However many developing nations struggle to give their citizens access to clean and safe water. Most importantly, drinking water which is necessary for preserving health [1]. Unfortunately, many developing nations lack the infrastructure and resources required to guarantee the safety of their drinking water, putting their populations at risk of coming in contact with dangerous contaminants like heavy metals.
Aluminum, arsenic, cadmium, lead, and mercury are the heavy metals which people are frequently exposed to [2]. They are elements that occur naturally and are frequently used in many different industries, including mining and smelting. They can also be found in drinking water sources as a result of natural erosion or as a byproduct of human activity due to increasing industrialization and urbanization [3]. Increased concentrations of heavy metals in water may also be indirectly caused by socioeconomic factors like poverty and poor waste management. When present in high concentrations, heavy metals can have serious health effects, including neurological and developmental problems, cancer, and organ damage [4].
Heavy metal poisoning of drinking water is a serious public health concern in many poor nations, yet it is frequently not appropriately addressed [5]. This is caused in part, by a lack of infrastructure and resources for water treatment and monitoring, as well as a lack of knowledge regarding the hazardous effects of exposure to heavy metals. 
Monitoring the levels of heavy metals in drinking water sources is very important. To detect and prevent heavy metal contamination, it is vital to create efficient surveillance systems, put in place suitable treatment methods, and also promote public awareness. In addition, effective treatment methods for removing heavy metals from drinking water must be developed and made available to communities. This may include the use of technologies such as reverse osmosis, activated carbon filtration, adsorption and ion exchange [3]. However, these technologies can be costly and may not be feasible in all settings. Improving water supply infrastructure, such as replacing aging pipes and implementing better water management practices, can also help to reduce heavy metal concentrations in drinking water.
This paper will review the current state of heavy metal contamination in drinking water in developing countries from a public health perspective and also examine the challenges and limitations of existing surveillance systems. It will also discuss potential strategies for improving water quality and protecting public health.
  
WATER SUPPLY IN DEVELOPING COUNTRIES 
In many developing countries, access to safe and reliable water supply is limited, leading to health and sanitation challenges. Water supply in developing countries can be classified into:
Improved Water Sources: These sources provide access to clean drinking water and are considered safe for human consumption. These include piped water supply systems, public taps or standpipes, boreholes.
Unimproved Water Sources: These sources do not provide safe drinking water and can pose health risks to the users. These include unprotected dug wells, surface water sources such as rivers and lakes, rainwater and vendors who sell water from tankers or other unregulated sources [6].
SOCIAL EPIDEMIOLOGY OF WATER SUPPLY 
The social epidemiology of water supply in developing countries is a complex issue that is influenced by a range of factors such as poverty, political instability, population growth, urbanization, and environmental degradation. Access to clean water remains a major challenge in developing countries, particularly for marginalized populations.
Inadequate access to clean water can lead to the spread of waterborne diseases, such as cholera, typhoid fever, and diarrhea, which can cause significant morbidity and mortality. The burden of these diseases is disproportionately borne by poor and marginalized populations, who often lack access to basic sanitation facilities and safe drinking water. Also heavy metal contaminated water can also have harmful effects on health [7].
Patterns of water supply and distribution are significantly influenced by the social determinants of health, including gender, social class, income, and education. Poor urban homes, for instance, might not have access to piped water and instead rely on unsafe sources of water. 

COMMON HEAVY METAL CONTAMINANTS AND THEIR SOURCES
There are 35 metals that, after exposure, could be dangerous to people's health. 23 of these are categorized as heavy metals and they include antimony, arsenic, bismuth, cadmium, cerium, chromium, cobalt, copper, gallium, gold, iron, lead, manganese, mercury, nickel, platinum, silver, tellurium, thallium, tin, uranium, vanadium, and zinc [8]. Heavy metals are naturally occurring and can be found in the environment and food. Based on their biological roles, they can be divided into essential and non-essential categories. 
Iron, zinc, copper, chromium, cobalt, and manganese are essential heavy metals that are needed for human health at concentrations that may be advantageous to the body's metabolism but can be dangerous at high concentrations [9]. Non-essential heavy metals, such as cadmium, lead, nickel, and mercury, are known to be present in drinking water. However, the water may become harmful to the body's organs and tissues if the concentration of these metals exceeds the threshold limit that is considered safe for drinking water, as established by Standard Organization of Nigeria (SON) and World Health Organization (WHO) [5].
COMMON HEAVY METAL CONTAMINANTS
Lead
Lead (Pb) in drinking water has a safe standard set by WHO and SON at 0.01 mg/L, but even small amounts can be dangerous. This bluish-gray metal is a trace element in the earth's crust and enters the environment through sources such as combustion of fossil fuel  [10], mining, manufacturing industries like paint and leaded gasoline, tyre wear, lubricating oil, grease, batteries production, and ceramics [5]. Household plumbing is the most common source of lead in drinking water. When water is corrosive, it may cause metals to leach from pipes or joints and contaminate drinking water. The water's pH, temperature, and mineral content are important factors that can affect corrosion. 
Copper
Copper (CU) is both a necessary nutrient and pollutant in drinking water [15]. According to different standards, its allowed limits might range from 1 mg/L, as recommended by the SON, to 2 mg/L, as permitted by the EU and WHO [5]. Copper can affect human health negatively and add a taste to water if it is present at high concentrations in drinking water. Natural deposits and corrosion in home plumbing systems are the main sources of copper in drinking water. The neurological system, digestive system, liver, and the kidneys may all experience acute and long-term severe health impacts as a result of exposure to excessive amounts of copper in drinking water [11].
Mercury 
Mercury (Hg) is a harmful metal that has no use in water and should not be present. The World Health Organization (WHO) and Standards Organization of Nigeria (SON) have set a standard limit of 0.001mg/L for mercury concentration in drinking water [5]. This toxic substance has no known function in human biochemistry or physiology [4].
The effects of mercury poisoning, also known as acrodynia or pink disease, can be severe due to its highly toxic nature. Various industries involved in the production of drugs, paper and pulp preservatives, chlorine and caustic soda, release mercury into the environment. Hospitals disposal of mercury thermometers also contributes to mercury pollution. Mercury has the ability to combine with other elements and form both organic and inorganic compounds, which can cause damage to the brain, kidneys, and developing fetus if exposure to high concentration occurs [8].
Arsenic 
The 12th most frequent element in nature is arsenic (AS), which is extremely hazardous. It is known as the "king of poison" and comes in three allotropic colors: black, yellow, and grey. Its permissible value of concentration in drinking water was set at 10 g/L by the World Health Organization (WHO), which ranked it as a top priority in its 2001 hazardous substances and disease registry [12]. Arsenite, As (III), and arsenate, As(V), both of which are highly poisonous inorganic compounds, are continuously released into water as a result of natural weathering processes[13]. Additionally, human activities like mining and the burning of fossil fuels exacerbate the issue. Arsenic can be consumed directly through drinking water and is one of the most dangerous and cancer causing natural groundwater contaminants [14]. Skin lesions including hyper- and hypo-pigmentation, peripheral neuropathy, skin cancer, bladder and lung cancer, and peripheral vascular disease are all indicators of long-term exposure to arsenic.
Iron
Iron (Fe) is abundant in the crust of the Earth and is present in natural water sources at low amounts. Iron may also be found in drinking water if iron coagulants are used or if cast iron and steel pipes corrode during water distribution [15]. According to the World Health Organization (WHO) and SON, Iron levels should not exceed 0.3 mg/L.  Iron is a crucial nutrient for human health, especially when in the iron (II) oxidation state. The minimal daily requirement for iron varies depending on age, sex, physiological state, and iron bioavailability, with estimations ranging from 10 to 50 mg/day [5].
Cadmium 
Cadmium (Cd) occurs naturally in ores together with zinc, lead, and copper [16]. Cadmium and its compounds have been classified as Group 1 carcinogens in humans by the International Agency for Research on Cancer. Cadmium enters the environment and water through natural processes such as volcanic eruptions, weathering, and river transport, as well as human activities such as mining, smelting, municipal garbage incineration, and fertilizer manufacturing. Cadmium and its derivatives are extremely water-soluble and easily accessible as compared to other metals, resulting in bioaccumulation  [8].
Chronic renal failure has been related to Cd-contaminated drinking water [17], and long-term exposure to cadmium can induce anemia, anosmia (loss of sense of smell), cardiovascular diseases, renal difficulties, osteoporosis, and cancer [18].
Chromium 
One of the naturally existing elements in the earth's crust is Chromium (Cr), which can exist in valences ranging from +2 to +6 [15]. Chromium (VI) is a highly toxic and carcinogenic form of Chromium, while Chromium (III) is an essential nutritional supplement for both animals and humans, playing a vital role in glucose metabolism [8]. For drinking water, WHO set the maximum allowable concentration of Chromium at 0.05 mg/L [5].
Chromium enters the environment through both natural and anthropogenic sources. Natural sources include volcanic eruptions and geological weathering of rocks, soils, and sediments. On the other hand, anthropogenic sources include the extensive use of chromium compounds in various industrial applications such as plastic manufacturing, electroplating of metals, and leather and tannery industries, which has led to the discharge of significant amounts of wastewater containing toxic chromium species into water bodies[11].

SOURCES OF HEAVY METALS 
Natural sources
Heavy metals are naturally occurring elements present in the Earth's crust, soil, and rocks. Weathering and erosion of rocks and minerals, volcanic activity, and atmospheric deposition are natural sources of heavy metal contamination in water [19].
Mining activities 
Heavy metal pollution of water sources is mostly caused by mining and smelting activities. Heavy metal toxicity from mining, milling, and smelting enterprises can have negative and even lethal effects on human health [20]. These activities generate four types of waste: (i) mine waste (low-grade ore, overburden, and barren rocks), (ii) tailings, (iii) dump heap leach, and (iv) acid mine water. These wastes are disposed off in an environmentally unsound manner in the surrounding land and water [21].
Agricultural runoff
Due to agricultural runoff, developing countries may experience considerable heavy metal contamination in their drinking water. Fertilizers and pesticides, which frequently contain heavy metals like cadmium, copper, and zinc, can leach into water sources via agricultural runoff. The overuse of these compounds to increase production in response to a rapidly rising population poses a serious hazard to both groundwater and surface water [22].
Industrial waste disposal 
Industrial waste disposal can also be a major contributor to heavy metal contamination of drinking water in developing countries. Industries often release wastewater containing heavy metals into nearby water bodies, which can contaminate the water sources used for drinking and irrigation [23]. These industries include paint and leather industries, textile industry, oil refineries and electronics industry.
Municipal solid waste
In numerous developing countries, urban areas face a significant challenge in managing municipal solid waste (MSW), mainly due to swift population growth, unsatisfactory urbanization, and undesirable economic expansion. Consequently, the pressing issue of open dumping and unsanitary waste landfills arises [24].
The primary location for the disposal of solid waste is a landfill, which has led to severe environmental pollution and the spread of diseases.The leaching of heavy metals from open dumping sites is a significant contributor to the increased concentration of these metals in surface and groundwater [25]. 
HEALTH IMPLICATIONS OF HEAVY METAL CONCENTRATION IN DRINKING WATER 
Heavy metal concentration in drinking water can have significant public health impacts, exposure to these toxins carry carcinogenic and non carcinogenic risks [26]. In low-income communities, particularly those with limited resources, the consequences of heavy metal exposure can be severe. Various diseases like cancer, cardiovascular disease, diabetes, atherosclerosis, neurological disorders, chronic inflammation, and more have been linked to high concentrations of heavy metals [27].
 Drinking water contaminated with arsenic can lead to poisoning of the blood, central nervous system,and lung.It can also cause skin cancer, breathing problems, vomiting and nausea [11]. 
lead exposure causes a significant burden of disease. The Institute for Health Metrics and Evaluation (IHME) estimates that more than 1.5 million deaths globally were attributed to lead exposure in 2021, primarily due to cardiovascular effects. Additionally, lead exposure was estimated to account for more than 33 million years lost to disability (disability-adjusted life years, or DALYs) worldwide in 2021[28].
In children, lead poisoning can cause hallucinations, delusions, poor memory, irritability, decreased mental ability, learning difficulties, reduced growth, blood anemia, muscle weakness, brain damage [29] and preterm delivery in pregnant women [30].
While low concentrations of iron are necessary for the human body, high concentrations above the permissible limit can cause adverse health problems, such as gastrointestinal irritation [31],genetic and metabolic diseases, conjunctivitis, choroiditis and retinitis [5].
The concern about cadmium's role and toxicity in the environment is growing due to its potential to be extremely toxic to humans at low levels. Cadmium can cause renal dysfunction, lung cancer, osteomalacia, and high blood pressure [11].
Mercury is a highly toxic element, particularly in its organic form, and was responsible for the Minamata disease outbreak in Japan. Short-term exposure to mercury can lead to lung damage, while long-term exposure can cause neurological and psychological symptoms such as tremors, changes in personality, restlessness, anxiety, sleep disturbance, and depression [11]. 
Chromium (VI) causes allergic reactions including skin rash, nose irritations and bleeds, stomach upset, ulcers, respiratory disorders, lower immune system, kidney, lung and liver disorders [5].
Several studies have suggested that long-term exposure to high levels of copper in drinking water may increase the risk of health problems, including liver damage, kidney disease, and neurological disorders [3]. Children and infants are particularly susceptible to the health effects of copper, as their bodies are not able to regulate copper levels as effectively as adults. High levels of copper in drinking water have been linked to developmental delays, learning difficulties, and behavioral problems in children [32].
 OVERVIEW OF DRINKING WATER SURVEILLANCE IN DEVELOPING COUNTRIES 
Drinking water surveillance is the continuous and vigilant public health assessment and review of the safety and quality of drinking water supplies [33]. The primary objective of drinking water surveillance programs is to ensure that drinking water is free from harmful contaminants that can pose a risk to human health. Surveillance of drinking water includes monitoring the quality of drinking water at different stages of the water supply system which includes the source, treatment, distribution, and storage. The monitoring includes testing for the presence of microbiological and chemical contaminants that can pose a risk to human health. The WHO has developed guidelines for drinking water quality, which includes the recommended limits for microbiological and chemical contaminants in drinking water and recommends that surveillance systems should be integrated, proactive, and involve regular water quality testing, data analysis, and information dissemination to the public [34]. However, the implementation of such programs in developing countries has been limited due to inadequate infrastructure, insufficient resources, and a lack of technical expertise [15]. Nevertheless, many developing countries have recognized the need for water quality monitoring in ensuring the safety of drinking water and have established their own surveillance systems with the support of international organizations and aid agencies [35]. The authorities responsible for drinking water surveillance in most developing countries is usually the public health ministry in collaboration with other agencies. Kenya's water surveillance program is an initiative aimed at ensuring the quality and safety of water for consumption and other uses. The program was implemented by the Ministry of Health which works in collaboration with other government agencies such as the Water Services Regulatory Board (WASREB) [36] and the Kenya Bureau of Standards (KEBS), as well as non-governmental organizations (NGOs) and development partners. Water Service Providers (WSPs) are primarily responsible for monitoring drinking water quality with the use of guidelines established by the national Water Services Regulatory Board (WASREB). However, many WSPs lack water safety plans. Also the frequency and sampling protocols vary significantly [37]. Furthermore, the current surveillance system is not comprehensive enough to detect all the contaminants that may be present in drinking water [38].
The Ministry of Water Resources Works and Housing (MWRWH) oversees policy, planning, coordination, monitoring, and evaluation of water supply and resources in Ghana. The MWRWH's Water Directorate (WD) and agencies including the Water Resource Commission (WRC), Ghana Water Company Limited (GWCL), and Community Water and Sanitation Agency (CWSA) manage water resources and drinking water programs. The National Drinking Water Quality Management Framework was introduced in 2015 to monitor drinking water, and it's implementation required collaboration among sector organizations such as the Environmental Protection Agency, Food and Drug authority, Ghana Health Service, Ghana standards authority and Local Government Authorities [39]. According to a study conducted by the Ghana Health Service, water quality in Ghana has improved due to increased investment in water infrastructure and surveillance systems [40]. However, challenges remain in ensuring universal access to safe drinking water, particularly in rural areas.
Drinking water quality testing, monitoring, and surveillance in India is overseen by the Jal Jeevan Mission (JJM). JJM is a program that was launched in 2019 with the goal of providing piped water supply to all rural households by 2024. As part of the program, JJM developed a framework for water quality monitoring and surveillance in 2021 that includes testing for physical, chemical, and microbiological parameters. The program aims to ensure that drinking water is free from harmful contaminants and meets national standards for safe drinking water. JJM also provides training to local communities on water quality testing and monitoring to encourage local participation in ensuring safe drinking water [41]. The program is a key initiative in improving access to safe drinking water in rural areas of India. However, the health burden of poor water quality is still enormous in India. 
In Brazil, the ministry of health is in charge of drinking water quality surveillance. In 2000, the Ministry of Health implemented VIGIAGUA, the National Program for the Surveillance of Drinking Water Quality [42] which consists of continuous actions taken by the public health authorities to ensure the drinking water quality and the compliance to standards established in the current legislation. SISAGUA (The Surveillance of the Drinking Water Quality Information System) was established in 2007 and gathers information on various water sources to identify vulnerable areas for waterborne diseases and inform decision-making for health managers. The system also carries out interventions with public and private water companies to improve treatment and identify sources of contamination. SISAGUA collects data on the location, hydrological characteristics, system classification, and physical, chemical and microbiological parameters of safe drinking water [43].
OVERVIEW OF DRINKING WATER SURVEILLANCE IN NIGERIA 
Nigeria, the largest black nation in the world has been dealing with water contamination since its founding in 1960. Although the quality of water supply in urban areas has improved, rural areas continue to have poor water quality [44,45]. About 66.3 million Nigerians lack access to safe drinking water.  As a result of faulty management, contamination at the water sources, and other factors, the quality of water is significantly decreased by the time it reaches the site of consumption.
The Nigerian Standard for Water Quality (NSDWQ), which is accepted by law in Nigeria, is listed in Table 1. According to this, some water contaminants must not exceed accepted limits before being deemed safe for consumption [46]. In order to identify unpleasant changes in water quality, water quality surveillance is essential.






Table 1. Standards for drinking water quality by The Nigerian Standard for Water Quality  and  WHO [46]
	Parameter
	Unit
	NSDWQ
	WHO

	Heavy metals
	
	
	

	Iron (Fe)
	mg/L
	0.5
	0.5

	Lead (Pb)
	mg/L
	0.01
	0.01

	Zinc (Zn)
	mg/L
	3
	0.01

	Copper (Cu)
	mg/L
	1
	2

	Chromium (Cr) (trivalent)
	mg/L
	0.05
	0.05

	Manganese (Mn)
	mg/L
	0.2
	0.4

	Cobalt (Co)
	mg/L
	 NS
	NS

	Arsenic (As)
	mg/L
	0.01
	0.01

	Cadmium (Cd)
	mg/L
	0.003
	0.003

	Mercury (Hg)
	mg/L
	NS
	0.006

	Nickel (Ni)
	mg/L
	0.02
	0.07

	Sodium (Na)
	mg/L
	200
	200

	Physical parameters
	
	
	

	pH
	e
	6.50e-8.50
	6.50e-8.50

	Dissolved oxygen (DO)
	mg/L
	7.5
	NS

	Biochemical oxygen demand (BOD)
	mg/L
	NS
	NS

	Chemical oxygen demand (COD)
	mg/L
	NS
	NS

	Total dissolved solids (TDS)
	mg/L
	500
	500

	Total hardness (TH)
	mg/L
	150
	100

	Total alkalinity (TA)
	mg/L
	NS
	NS

	Temperature
	Oc
	NS
	30

	Turbidity
	NTU
	5
	5

	Electrical conductivity (EC)
	ds/m
	1
	0.9

	Other cations and anions
	
	
	

	Nitrate  (NO3—)
	mg/L
	50
	50

	Nitrite  (NO—2)
	mg/L
	3
	3

	Total Calcium (Ca)
	mg/L
	75
	75

	Chloride (Cl—)
	mg/L
	250
	NS

	Fluoride (F—)
	mg/L
	 NS
	1.5

	Phosphate  (PO—4)
	mg/L
	 NS
	NS

	Sulphate (SO2—)
	mg/L
	100
	100

	Ammonia  (NHþ4)
	mg/L
	5
	0.5


ns: not stated












Surveillance of drinking water in Nigeria is carried out by various governmental and non-governmental organizations to ensure the quality of water is safe for human consumption.  The Federal Ministry of Water Resources (FMWR) in Nigeria is in charge of ensuring the quality and quantity of the country's water resources through policy and program development.  They also offer financial and technical assistance to state governments in the planning, execution, and surveillance of water supply initiatives [47]. Most states in Nigeria have separate urban and rural water supply and sanitation agencies, overseen by a State Ministry responsible for water resources. This ministry ensures that Federal procedures are implemented and supervises the development and enforcement of Water Safety Plans by water service providers (including state water agencies).  State water agencies submit annual water quality reports to the State Ministry, which then forwards them to the Federal Ministry of Water Resources [47]. However, in rural communities where more than 70% of households lack access to improved water supply, water surveillance is restricted. These communities depend solely on self-sourced water from free sources such as rivers, perennial streams, water ponds, and unprotected wells that are vulnerable to contamination [48].
CHALLENGES FACED BY DEVELOPING COUNTRIES IN IMPLEMENTING DRINKING WATER SURVEILLANCE PROGRAMS
Developing countries face numerous challenges in implementing drinking water surveillance programs to ensure the availability of safe drinking water for their population. The key challenges include inadequate infrastructure, limited resources, insufficient technical capacity, and weak institutional frameworks.
Inadequate infrastructure is a major challenge faced by developing countries as many lack the necessary water treatment plants and distribution systems required to provide safe drinking water. Furthermore, maintaining and upgrading existing infrastructure can be costly and challenging, leading to continued reliance on unsafe water sources [49]. Limited resources also pose a challenge for developing countries in implementing drinking water surveillance programs. Developing countries may not have adequate funds to support the necessary equipment, staff, and laboratory facilities. Additionally, the cost of monitoring and analyzing water samples is often high, making it difficult for them to afford regular testing.
Insufficient technical capacity is another critical determinant for the implementation of water surveillance programs in developing countries. The lack of trained personnel and inadequate monitoring and testing equipment hinders the ability of these countries to ensure the safety of their drinking water [49]. Finally, insufficient institutional frameworks also adds to the difficulties developing nations encounter when putting drinking water surveillance systems into place. It can be challenging to maintain compliance with water quality requirements when there are unclear legislative frameworks and governance structures [6]
To overcome these challenges, developing countries must prioritize investment in water infrastructure, staff training, and laboratory facilities. Governments should allocate sufficient funds to support drinking water surveillance programs and raise public awareness of the importance of safe drinking water. Additionally, partnerships between governments, NGOs, and international organizations can help provide technical assistance and resources to support water surveillance programs in developing countries.
IMPORTANCE OF INTERNATIONAL ORGANIZATIONS IN IMPLEMENTING EFFECTIVE DRINKING WATER SURVEILLANCE PROGRAMS
Some international organizations are already involved in providing assistance to developing countries in developing and implementing surveillance programs. This includes World Health Organization (WHO), United Nations Children's Fund (UNICEF): UNICEF, World Bank, United States Agency for International Development (USAID).  
However, there are still some gaps that still needs to be filled by international organizations in order to effectively implement drinking water surveillance programs in developing countries. They can help establish and maintain effective drinking water surveillance programs by providing technical assistance, funding, and other resources. This can also include providing training for water quality, monitoring and management, and establishing partnerships between local and international organizations.
In addition, international collaboration can contribute to fostering political support and creating an enabling environment for drinking water surveillance programs. This may entail advocacy campaigns aimed at increasing awareness of the significance of safe drinking water and encouraging the adoption of policies and regulations that facilitate water quality management.
Finally, international cooperation can help to address the root causes of water contamination, such as poverty, environmental degradation, and lack of infrastructure. This may involve supporting sustainable development initiatives that promote economic growth, environmental protection, and social equity. 
In conclusion, by working together with Government agencies, it is possible for every individual to have access to safe drinking water, which is essential for health, well-being, and sustainable development

 CONCLUSION                               
The issue of heavy metal concentration in drinking water is a major public health concern in developing countries. The findings of this essay indicate that heavy metal contamination in drinking water is a serious threat to human health, as it has been linked to various health problems, including cancer, neurological disorders, and developmental problems. Furthermore, the lack of proper surveillance systems in many developing countries means that many people are exposed to high levels of heavy metals without even knowing it.
In conclusion, it is essential that developing countries take urgent and concerted actions to address heavy metal contamination in drinking water. This requires a multidisciplinary approach that involves government, academia, civil society, and the private sector. With proper measures in place, it is possible to reduce the health risks associated with heavy metal exposure and to ensure that everyone has access to clean and safe drinking water.

RECOMMENDATIONS 
Developing countries should implement proper drinking water surveillance systems that test for heavy metal concentrations. These systems should be designed to provide regular and timely information on the quality of drinking water, and to provide recommendations on ways to reduce exposure to heavy metals.
Governments should invest in modern water treatment technologies to remove heavy metals from drinking water, especially in areas with high levels of contamination.
Public education and awareness campaigns should be implemented to help people understand good waste disposal practices and the risks associated with heavy metal exposure.
Promote healthy water consumption practices. This can include educating people on the importance of using clean water sources, boiling water before drinking, and storing water in safe and clean containers.
Industries must be held accountable for their waste disposal practices and should be required to implement proper waste management techniques to prevent the release of heavy metals into water sources. In addition, the government must strengthen regulations to monitor industries and enforce penalties for non-compliance with environmental standards.
Additionally, efforts should be made to improve the socioeconomic conditions of people in developing countries to reduce the likelihood of exposure to heavy metals in the first place.
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