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Abstract                                                                                                  

In the United States, households obtain drinking water from a variety of sources, including public water 

supply systems, private wells, and other alternative sources. A significant proportion of households rely on 

municipal tap water for daily consumption, while others depend on groundwater sources such as private 

wells due to regional accessibility and infrastructure differences. Although piped community water systems 

are widely available, challenges such as aging infrastructure, contamination risks, and unequal access 

continue to affect water quality and reliability in some areas. Most households report that their drinking 

water is clear, fresh, and free from noticeable odor; however, some consumers experience issues such as 

metallic taste, excessive chlorine flavor, or unpleasant odors, which may indicate underlying water quality 

concerns. Water-related health problems remain a public concern, particularly in areas affected by 

contamination or inadequate treatment. One of the major challenges in drinking water quality is the presence 

of elevated Total Dissolved Solids (TDS), which can affect both taste and safety. Higher TDS levels and other 

contaminants are often found in densely populated urban regions or areas with industrial activity, while 

rural and less developed regions may face different challenges related to groundwater contamination. To 

improve drinking water quality, many households utilize treatment methods such as reverse osmosis (RO) 

systems, water filtration devices, and chemical disinfectants. However, a substantial number of households 

still consume water without additional treatment. Water storage and hygiene practices also play an important 

role in maintaining safe drinking conditions, with regular cleaning of storage containers being essential for 

preventing contamination. Ensuring safe drinking water across the United States requires continuous 

monitoring of water quality, timely infrastructure improvements, effective treatment strategies, and increased 

public awareness regarding household water management practices. These measures are essential for 

protecting public health and ensuring equitable access to safe and clean drinking water. 

Keywords: Drinking water quality, water supply systems, groundwater contamination, public health, Total 

Dissolved Solids (TDS), water treatment, reverse osmosis (RO) 

 

 

 

Introduction 

Clean and safe drinking water is fundamental to human health and plays a crucial role in reducing waterborne 

diseases, including diarrheal illnesses and other health complications, particularly among children and 

vulnerable populations. Despite significant progress in water infrastructure worldwide, access to safe 

drinking water remains a major global concern. In 2010, it was estimated that approximately 1.8 billion 

people consumed unsafe drinking water, highlighting the urgent need for improved water management and 

treatment systems. In the United States, drinking water is supplied through a combination of public water 

systems, private wells, and alternative sources. Most urban households have access to treated municipal water 
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delivered through extensive pipeline networks, while many rural households rely on private groundwater 

wells. Although the United States has one of the most advanced water supply systems globally, challenges 

such as aging infrastructure, contamination from industrial and agricultural activities, and unequal access to 

safe water continue to affect many communities. In some regions, issues such as lead contamination, elevated 

nitrate levels, microbial pollution, and excessive Total Dissolved Solids (TDS) have raised serious public 

health concerns. 

Water storage and treatment practices are also important in ensuring safe drinking water at the household 

level. Many households use additional treatment methods such as water filtration systems, reverse osmosis 

(RO), and chemical disinfection to improve water quality. However, some households continue to consume 

untreated water, particularly those dependent on private wells, which may increase the risk of exposure to 

contaminants. Water is an essential natural resource for domestic, agricultural, and industrial activities, and 

its quality and availability directly influence public health, economic development, and environmental 

sustainability. Groundwater serves as a major source of drinking water in many parts of the United States, 

especially in rural areas. However, excessive groundwater extraction, pollution from fertilizers and 

chemicals, and climate-related factors such as drought have contributed to declining water quality and 

reduced water availability in certain regions. 

Monitoring drinking water quality is critical for effective water resource management and public safety. 

Federal and state agencies, including the United States Environmental Protection Agency and the Centers for 

Disease Control and Prevention, regularly assess water quality and implement regulations to ensure 

compliance with safety standards. Programs focused on infrastructure improvement, conservation, and public 

awareness have been introduced to address emerging water challenges and promote sustainable water use. 

Understanding the sources, distribution, and quality of drinking water is essential for ensuring long-term 

water security and protecting community health. This study provides a geographical analysis of drinking 

water conditions in the United States, focusing on water availability, quality concerns, and management 

strategies aimed at ensuring safe and reliable access to drinking water for all residents. 

Study Area 

The United States is located in North America and extends approximately between 24°30′ and 49°23′ N 

latitude and 66°57′ and 124°46′ W longitude, covering a vast geographical area with diverse climatic and 

environmental conditions. It is bordered by Canada to the north, Mexico to the south, the Atlantic Ocean to 

the east, and the Pacific Ocean to the west. The country experiences a wide range of climatic conditions, 

from humid subtropical and continental climates to arid and semi-arid regions, with average annual 

precipitation varying significantly across states. This geographical diversity strongly influences water 

availability, groundwater recharge, and drinking water quality across different regions. 

The United States consists of 50 states and numerous counties, municipalities, and local administrative units 

that manage water supply systems and environmental resources. According to recent demographic estimates, 

the country has a population exceeding 340 million people, with both urban and rural communities relying 

on a combination of public water systems and private groundwater sources for drinking water. Literacy and 

access to modern infrastructure are generally high; however, disparities in water access and quality persist, 

particularly in underserved rural areas and aging urban neighborhoods. 

For this geographical analysis, the study focuses on drinking water conditions across selected regions of the 

United States, with particular attention to areas experiencing groundwater depletion, contamination, and 

infrastructure-related water supply challenges. The country’s physiography includes extensive plains, 

mountain ranges, river basins, and coastal regions, all of which influence water distribution and resource 

availability. Major freshwater resources include the Mississippi River Basin, the Great Lakes, and numerous 

underground aquifers such as the Ogallala Aquifer, which serves as an essential groundwater source for 

millions of residents and agricultural activities. 
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Many regions of the United States face increasing pressure on water resources due to population growth, 

industrialization, agricultural demand, and climate-related factors such as drought and changing precipitation 

patterns. In particular, rapid groundwater extraction and inadequate conservation practices have contributed 

to declining water tables and deteriorating water quality in several states. Contaminants such as nitrates, 

heavy metals, microbial pollutants, and elevated Total Dissolved Solids (TDS) levels remain significant 

concerns in both public and private water supplies. 

Urban centers generally benefit from advanced water treatment and distribution systems, while rural 

communities often depend on private wells that may lack regular monitoring and treatment. This variation 

creates differences in drinking water safety, accessibility, and household treatment practices. Understanding 

these geographical differences is essential for developing effective water management strategies and ensuring 

equitable access to clean and safe drinking water throughout the United States. 

This study area provides the foundation for a detailed examination of drinking water quality, resource 

distribution, and management challenges within the broader environmental and socio-economic context of 

the United States. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Review of Literature 

A substantial body of literature exists on drinking water quality at international, national, state, and local 

levels. Numerous studies have examined groundwater conditions, contamination patterns, and the 

accessibility of safe drinking water. These previous studies provide important background and direction for 

the present research. 

Kaif and Firoz (2021) examined drinking water quality across selected regions by evaluating multiple water 

quality parameters such as pH, salinity, and chemical contaminants at various sampling sites. Their findings 

revealed that a significant proportion of water sources were polluted and unsuitable for direct human 

consumption without proper treatment. Elevated concentrations of harmful dissolved substances highlighted 

the urgent need for effective water treatment and continuous monitoring before consumption. 

Singh, Kumar, and Saharan (2011) investigated groundwater quality through the analysis of samples 

collected from tube wells and hand pumps. Parameters including pH, mineral content, and contaminant levels 

were tested and compared with recommended safety standards. Their study found that many groundwater 

sources required treatment due to excessive hardness and poor chemical quality, emphasizing the importance 

of timely intervention to ensure safe drinking water. 

Singh (2017) explored household water-use patterns and observed a decline in public tap water usage due to 

irregular supply, poor quality, and limited public confidence in safety. As a result, residents increasingly 

relied on alternative sources such as hand pumps and private wells because of their accessibility and 



 

 

International Journal of Research in Geology, Mining, and Geography 

20 | http://wilmajournals.org/index.php/ijrgmg  

    Clark & Harris, (2026) 

reliability. The study recommended improvements in public water infrastructure, regular water quality 

monitoring, and greater community involvement in water management practices. 

Khurana (2022) emphasized the challenge of ensuring clean drinking water for large populations, particularly 

in rural and economically disadvantaged communities. The study highlighted how poor water quality 

contributes to widespread health problems and economic burdens. It further stressed the importance of 

government programs, coordinated institutional efforts, and community participation in maintaining water 

hygiene, treatment, and safe storage practices. 

In the United States, significant research has focused on communities facing drinking water contamination 

and infrastructure failures, particularly in Flint, Michigan. The Flint water crisis, which began in 2014, 

exposed residents to elevated levels of lead and other contaminants after a change in water supply source and 

inadequate corrosion control measures. Studies conducted in Flint demonstrated the severe public health 

consequences of contaminated drinking water, including increased risks of neurological damage in children 

and long-term health complications among residents. The crisis highlighted the importance of strict 

regulatory oversight, transparent water quality monitoring, and investment in aging water infrastructure. 

Recent studies in rural areas of the United States have also identified growing concerns regarding 

groundwater contamination from agricultural runoff, industrial pollutants, and excessive groundwater 

extraction. Elevated nitrate levels, heavy metals, microbial contamination, and high Total Dissolved Solids 

(TDS) have been reported in private wells, especially in underserved communities where regular testing and 

treatment are limited. 

Overall, previous research demonstrates that access to safe drinking water remains a major public health and 

environmental challenge. Continuous monitoring, improved infrastructure, effective treatment technologies, 

and community participation are essential for sustainable water management and the protection of public 

health. These studies provide an important foundation for the present geographical analysis of drinking water 

quality and accessibility in Flint, Michigan, United States. 

Research Objectives 

The present study is based on the following objectives: 

To identify and analyze the various drinking water sources used by households in Flint, Michigan.  

To assess the quality and safety of drinking water sources available to residents in the study area. 

Research Methodology 

This study is primarily based on primary data collection to fulfill the research objectives. Data will be 

gathered through a field survey conducted among households in selected residential neighborhoods of Flint, 

Michigan. Approximately 10% of the total households in the selected study area will be chosen through 

simple random sampling for detailed investigation. Information will be collected using a structured 

questionnaire focused on drinking water sources, household water treatment practices, and perceptions of 

water quality. 

After data collection, the information will be processed through coding and tabulation. The collected data 

will then be systematically analyzed to achieve the study objectives. The findings will be presented using pie 

charts, statistical diagrams, and spatial maps generated with the help of ArcGIS to illustrate patterns in 

drinking water access and quality across the study area. 

Results and Discussion 

In the selected residential areas of Flint, Michigan, households rely on multiple sources of drinking water, 

including municipal tap water, bottled water, and privately filtered water systems. For the present study, 10% 

of households were selected through random sampling, and data were collected through direct field surveys 

using questionnaires. 

Among the surveyed respondents, approximately 60% were female, while 40% were male. The age 

distribution showed that 15% belonged to the 18–30 years age group, 25% were between 30–40 years, 30% 

were between 40–50 years, 15% were between 50–60 years, and 15% were above 60 years of age. 
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Regarding educational background, 20% of respondents had limited formal education, 45% had completed 

secondary education, 20% were university graduates, and 15% held postgraduate qualifications. 

Occupationally, 12% worked in government services, 25% were employed in the private sector, 10% were 

self-employed, 8% were retired, and 45% were engaged in household responsibilities or other informal work. 

Drinking Water Sources in Flint 

In Flint, a large proportion of households rely on municipal tap water, which is supplied through the city’s 

public water distribution system. However, due to past concerns regarding water contamination, many 

residents have reduced their dependence on untreated tap water for direct consumption. A significant number 

of households now depend on bottled water or use household water filtration systems, including reverse 

osmosis (RO) and activated carbon filters, to improve water safety. 

Although the municipal water system supplies water to nearly all households, not all residents use it for 

drinking purposes. Many households use tap water primarily for cleaning, bathing, and other domestic 

activities, while relying on alternative sources for drinking and cooking. Public trust in municipal water 

quality remains a major issue following the Flint water crisis, which raised serious concerns about lead 

contamination and aging pipeline infrastructure. 

Certain neighborhoods continue to experience concerns related to water discoloration, unusual taste, and fear 

of chemical contamination, even after infrastructure improvements. Some households report inconsistent 

water pressure and occasional service interruptions. These challenges highlight the need for continuous water 

quality monitoring, infrastructure modernization, and effective public communication to restore confidence 

in the safety of drinking water. The findings indicate that while access to water is widespread, ensuring safe, 

reliable, and trusted drinking water remains a critical challenge in Flint. Continued intervention, household-

level treatment practices, and community engagement are essential for improving long-term public health 

outcomes. 

 
Figure 1 shows an example of a household tap water supply system used by residents in the study area. 

Municipal tap water is the second most commonly used source of drinking water, with approximately 38% 

of households depending on it for daily consumption. Private or community-operated hand pumps represent 

the least utilized source, with only about 4% of households relying on them for drinking water. 

 

 

 

 

 

 

 

 

figure 2: Another community source of drinking water 

 

Table 1: Household Drinking Water Sources in Flint, Michigan 
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Sources of Water No. of Households Using Percentage (%) 

Municipal Tap Water 19 38 

Bottled/Filtered Water 29 58 

Private Well Water 2 4 

Total 50 100 

Source: Primary Field Survey of Flint, Michigan, 2024. 

 

 
In Flint, Michigan, residents rely on three main sources for household drinking water. Most households use 

bottled or filtered water, while others depend on municipal tap water and a small number rely on private well 

water. Despite improvements in water treatment and distribution systems, public perception of drinking water 

quality remains mixed. 

Approximately 82% of households reported that their drinking water is clear, fresh, and free from unpleasant 

odors. However, about 8% of respondents noted that the water has a metallic taste or unusual smell. These 

concerns are often associated with aging water pipelines, corrosion within the distribution system, or residual 

minerals present in the water supply. Such issues can reduce public confidence in tap water safety, even when 

the water meets regulatory quality standards. Continuous monitoring and infrastructure upgrades remain 

essential to improving both water quality and public trust. 

Table 2: the taste and odor of water  

Taste and Odour  No. of household  Percentages  

Fresh and Odourless  41  82  

Slightly metallic taste 

or Odor  

4  8  

Strong chlorine taste or 

Odor  

3  6  

Foul or unusual taste 

and Odor  

2  4  

Total  50  100  
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Although most residents consider their drinking water to be acceptable, some concerns remain regarding 

water taste, odor, and overall quality. Approximately 82% of households reported that their drinking water 

is fresh and free from unpleasant smells. However, around 8% of respondents indicated that the water has a 

metallic taste or unusual odor, which may be linked to aging underground pipelines, corrosion in water 

distribution systems, or mineral residues in the municipal supply. Another 8% of households reported a strong 

chlorine taste in their water, likely resulting from disinfection processes used to ensure microbial safety. 

Additionally, 4% of households described the water as having both unpleasant taste and odor, which may 

further reflect infrastructure-related issues such as old pipes or localized water quality problems. 

These findings suggest that while the majority of households are satisfied with their drinking water, a 

noticeable proportion continue to experience quality concerns, particularly related to taste and smell. Such 

issues can significantly affect public trust in municipal water systems, even when the water meets regulatory 

safety standards. 

Household Water Treatment Practices 

Not all households treat their drinking water before consumption. About 62% of households reported using 

drinking water directly without any additional treatment. In contrast, 28% of households use water filtration 

systems or Reverse Osmosis (RO) units at home to improve water quality and remove possible contaminants. 

An additional 10% of households reported using chemical disinfectants, such as chlorine tablets or other 

purification agents, especially among those relying on private wells or alternative water sources. 

Each treatment method offers different advantages in terms of convenience, effectiveness, and cost. Some 

households prefer direct consumption due to trust in treated municipal water or ease of access, while others 

prioritize the enhanced safety and improved taste provided by filtration systems. The use of chemical 

disinfectants reflects efforts by some residents to further protect against microbial contamination. 

Overall, these varied household water treatment practices demonstrate the diverse responses of residents in 

Flint to concerns about drinking water safety and quality. Continued improvements in water infrastructure, 

public education, and access to reliable household treatment options are essential to ensuring safe and trusted 

drinking water for all residents. 

 

 

 

:   
  

  
Source :   Primary Field Survey of Village Flint, Michigan,   
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Table 3: Village Flint, Michigan, water treatment method  

Water treatment method  
No of 

household  
Percentages 

Water filtration system 

(e.g., pitcher filter  

14  28  

Chlorination tablets  5  10  

Direct  31  62  

Total  50  100  

 

  

Figure 3 Flint, Michigan,  

In Flint, Michigan, most households consider their drinking water safe, but some still report health concerns. 

About 11% of households using municipal tap water experienced issues such as stomach discomfort, skin 

irritation, or concerns about possible contamination, while 89% reported no health problems. 

Table 4: Health Issues Due to Drinking Water Consumption 

Health Issues No. of Households Percentage (%) 

Reported health concerns 6 11 

No reported health concerns 44 89 

Total 50 100 

 

 

 

 

 

  
Source :  Primary Field Survey,  2024.   
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Cleaning of Water Storage Containers 

Regular cleaning of household water storage containers is essential to maintain safe and clean drinking water. 

Over time, dust, dirt, mold, and harmful bacteria can accumulate inside storage tanks, affecting water quality 

and increasing health risks. Proper cleaning helps remove contaminants and ensures that water remains safe 

for household use. 

In Flint, Michigan, 66% of households reported cleaning their water storage containers daily, while 6% 

cleaned them weekly. About 22% performed cleaning on a monthly basis, and 8% reported rarely or never 

cleaning their water containers. Regular maintenance of storage systems plays an important role in preventing 

contamination and supporting household water safety. 

 

 

 

 

 

  

  

  

  
Source :  Primary F ield Survey, 2024.   
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Table 5: Cleaning of Water Storage Containers in Flint, Michigan 

Cleaning Frequency No. of Households Percentage (%) 

Daily 33 66 

Weekly 3 6 

Monthly 11 22 

Rarely/Never 4 8 

Total 50 100 

Source: Primary Field Survey of Flint, Michigan, 2024. 

Figure 4: Cleaning of Water Storage Containers 

In Flint, Michigan, many households store drinking water in bottles, storage tanks, or filtered containers, 

especially those using bottled or treated water. Most residents maintain good hygiene practices, with 66% of 

households cleaning and refilling their water containers daily. Around 6% clean their storage containers 

weekly, while 22% perform cleaning on a monthly basis. However, 8% of households reported rarely or 

never cleaning their containers, which may increase the risk of contamination from dirt, bacteria, and other 

harmful substances. 

Regular cleaning of water storage containers is essential to ensure that stored water remains safe and suitable 

for consumption. Proper hygiene practices play an important role in protecting household health and 

preventing waterborne illnesses. 

Groundwater and municipal water quality remain major concerns in Flint, particularly due to issues related 

to aging infrastructure and past contamination. Some households continue to report elevated Total Dissolved 

Solids (TDS) levels, which can affect water taste, odor, and overall acceptability. To address these concerns, 

many households use Reverse Osmosis (RO) systems and other water filtration methods to remove excess 

minerals and improve water safety. 

The recorded TDS levels vary across households, with some homes showing relatively low values, while 

others experience moderate to high levels. In most surveyed households, TDS values ranged between 400 

and 800 PPM, indicating noticeable differences in water quality across the study area. These findings 

highlight the ongoing importance of water monitoring, household treatment, and infrastructure improvements 

to ensure safe and reliable drinking water. 

Conclusion 

The study of drinking water conditions in Flint, Michigan shows that households rely mainly on bottled or 

filtered water, municipal tap water, and private well water for daily consumption. Although most residents 

consider the water to be generally safe, some households reported concerns related to taste, odor, and possible 

health effects, largely linked to aging infrastructure and water quality issues. Many households use additional 

treatment methods such as water filters and Reverse Osmosis (RO) systems to improve drinking water safety. 

Regular cleaning of water storage containers is common among most residents, helping to maintain hygiene 

and reduce contamination risks. Overall, the study highlights that while access to drinking water is 

widespread, continued attention to water quality, household treatment practices, and infrastructure 

maintenance remains essential for ensuring safe and reliable drinking water. 
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