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Capital Projects | Customer Account Services | Houston Permitting Center | Houston Water | Transportation & Drainage Operations 

February 23, 2026 

The Honorable Guthrie and Honorable Palmer; and Ranking Members Honorable Pallone and Tonko 
House Committee on Energy and Commerce; and Subcommittee on Environment 
2123 Rayburn House Office Building   
Washington DC,  
 
RE: From Source to Tap: A Hearing to Examine Challenges and Opportunities for Safe, Reliable, and Affordable 
Drinking Water. 
 
Dear Chairmen Guthrie and Palmer and Ranking Members Pallone and Tonko 
 
Thank you for the opportunity to provide an overview of one of the largest drinking water systems in the country. My 

name is Drew Molly, and I serve as Chief Water Officer for the City of Houston, overseeing regional water operations 

that deliver safe drinking water to 5.58 million people across seven counties, 18 cities, and 86 utility districts. 

Houston Water is the largest municipal water and wastewater utility operated by a city in the United States. I also 

serve as a Director of the American Water Works Association, the world’s largest professional water organization, 

giving me a national perspective on water challenges. 

 

Over the past three years, Houston has faced extraordinary and compounding challenges: a city-wide boil water 

notice, prolonged drought, catastrophic flooding, hurricanes, derechos with widespread power outages, two Arctic 

blasts, a snowstorm, extreme heatwaves, and an EF-3 tornado that destroyed a wastewater plant. We also 

experienced a train derailment that nearly compromised our raw water supply and multiple near-failures at critical 

facilities, including the East Water Purification Plant and the oxygen plant at our 69th Street Wastewater Treatment 

Plant. 

 

Houston Water provides nearly one billion gallons of water daily through 7,600 miles of pipeline across 2,400 square 

miles, using both surface and groundwater sources. However, aging infrastructure, lack of redundancy, rapid 

population growth, and increasingly severe climate events threaten reliability. The East Water Purification Plant—

critical to the city—requires $4.2 billion for replacement and expansion to prevent catastrophic failure. 

 

This is not just a local issue—it is a national economic imperative: 

 

• Houston supports 674 petrochemical facilities, accounting for 41.5% of U.S. petrochemical capacity. 

• The Port of Houston, the nation’s largest by tonnage, generates $900 billion in economic value, supports 1.5 

million Texas jobs, and contributes $11 billion in tax revenue. 

• The Texas Medical Center, the largest in the world, serves 27,000 patients daily. 

• Houston Water serves 18% of Texas’ population, and the region represents 25% of the state’s GDP. 
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Our 10-year infrastructure needs exceed $15 billion. Local ratepayers are doing their part—rates will have doubled 

between 2021 and 2026—but without state and federal support, we cannot rebuild fast enough. The cost of inaction 

is far greater than the cost of investment. 

 

Today, 74% of Texas is in moderate to exceptional drought, and some cities, like Corpus Christi, may not meet water 

demand by November. The City of Corpus Christi, the 8th largest city in Texas may actually have no water left in its 

city-owned reservoir system within the next 16 months.  If Houston faced a similar crisis, the consequences would 

be devastating not just for the State but the entire country.  

 

This is not just Houston’s challenge—it is America’s challenge. Utilities nationwide face mounting regulatory 

requirements—lead and copper replacement, PFAS compliance—while grappling with aging systems and climate 

extremes. These are necessary, but they add significant financial strain. 

 

We urge Congress to prioritize investment in water infrastructure. Reliable water systems are the foundation of 

public health, economic stability, and national security. Houston is committed to doing its part, but we need your 

partnership to ensure resilience for the communities and industries we serve. 

 

Thank you for your attention. I am happy to answer any questions. 

 
Respectfully, 

 
 

Drew Molly 

Chief Water Officer 
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Climate change risk index and municipal
bonddisclosuresofUnitedStatesdrinking
water utilities

Check for updates

Zia J. Lyle 1,2 , Jeanne M. VanBriesen 1,2 & Constantine Samaras 1,2,3

Climate change increases risks to the operations and financial reliability of drinking water utilities
across the United States (US). Here we develop a comparative climate risk index that includes hazard,
vulnerability, and exposure components for 1455 medium and large municipal US drinking water
utilities. We find that 67 million customers are serviced by utilities with higher climate risk. Drinking
water utilities in the Western US have higher risk due to expected large changes in climate hazards,
while utilities in the Northeast and Midwest have higher risk due to existing vulnerabilities and
exposure. We use this climate risk index, along with an analysis of municipal bond official statements,
to identify utilities in need of climate adaptation and resilience planning. Of the analyzed bonds, 36%
were issued by high risk utilities and didn’t mention climate change. This work offers
recommendations for multiple decision-makers, including utility customers, bond purchasers, and
government agencies.

Drinkingwater utilities across theUnited States (US) are exposed to current
and future climate change impacts that could affect their ability to provide
adequate quantity and quality of water to consumers. The types of climate
hazards and magnitude of anticipated changes vary among utilities, due to
regional physical climatic conditions. Utilities also vary in their ability to
prepare for and recover from negative effects of climate hazards, given
differences in existing infrastructure systems and financial resources.
Understanding how drinking water utilities are exposed and vulnerable to
multiple aspects of climate change can identify gaps in climate resilience
planning1. Integrated multi-component quantitative measures of drinking
water utility climate exposure and vulnerability are needed to compare
different climate risks facing different utilities and to inform public funding
and investment strategies.

The extent to which climate change poses risks depends on the inter-
action of climate hazards (the climate change-induced physical events and
changes that may cause loss of life, injury, or other health impacts) with the
exposure (the people and assets in harm’s way of those hazards) and vul-
nerability (the propensity of those people and assets to be adversely affected)
of human and natural systems2,3. Most current publicly-available climate
service tools do not consider exposure and vulnerability in measures of
climate risk, resulting in ineffective assessments of how prepared a system is
to manage climate hazards4.

Climate change presents physical risks to drinking water utilities;
hazards such as extreme heat, extreme precipitation and the associated
flooding, sea level rise, wildfires, and drought can affect water resources,
infrastructure, and utility operations5–12. Increases in drought alone are
projected to disrupt sustainablewater supply for utilities around theworld13.
Physical climate risks are starting to disrupt US utility operations and
finances, including higher operating expenses, loss of revenue from service
interruptions, and higher capital expenditures14,15. Some utilities, including
many associated with the Water Utility Climate Alliance, have conducted
robust climate impact assessments on their individual systems and offer
industry guidance based on their findings16–19, but there are many utilities
still unaware of how climate changemight pose risks to their systems20. The
risk facing utilities varies across the country, given differences in climate
hazards, exposure, and vulnerability, as well as differences in adaptive
capacity, or the ability to respond to changes21,22. A national screening
assessment tool will allow for comparisons of climate risk and provide
insights to utilities that have not conducted extensive system-specific
assessments. Current drinking water utility performance frameworks use
multidimensional approaches to measure vulnerability23–25, characterize
system capacity26, and identify affordability and quality outcomes27. There
are also numerous individual utility performance indicators that assess
specific operational, financial, environmental, and social dimensions of

1Department of Civil and Environmental Engineering, Carnegie Mellon University, Pittsburgh, PA, USA. 2Department of Engineering and Public Policy, Carnegie
Mellon University, Pittsburgh, PA, USA. 3Wilton E. Scott Institute for Energy Innovation, Carnegie Mellon University, Pittsburgh, PA, USA.

e-mail: zlyle@alumni.cmu.edu
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these systems28. While future climate risk is a motivation for developing
some of these multidimensional frameworks, no publicly-accessible, gen-
eralized index-based assessment currently captures how susceptible US
drinking water utilities are to climate change29.

Here we build on existing definitions and frameworks of climate
exposure andvulnerability andapply themto thedrinkingwater sector from
the perspective of the utility system. Operationally, a utility’s climate expo-
sure includes the utility’s workforce and assets that are susceptible to
negative effects from climate hazards. A utility’s climate vulnerability is
defined as its propensity to be adversely affected by the climate hazards (i.e.,
the utility characteristics that make it vulnerable to the climate hazards).
Water system vulnerability has social, physical, and financial dimensions25.
This work uses a composite index approach to develop measures of utility
climate exposure and vulnerability. Combining multiple indicators into a
single index30,31 has been used in other climate change risk and vulnerability
metrics, but this approach has not previously been applied for drinking
water utilities32,33.

An effectivemeasure of drinkingwater utility climate risk that includes
hazards, exposure, and vulnerability can be used to identify gaps between
projected climate risk and climate risk disclosure (i.e., which utilities are not
adequately planning for their projected climate risk). Drinking water utility
municipal bonds offer unique insights into current utility financial and
operational weaknesses, as well as status of climate risk disclosures34–38.
While there are mixed findings about whether physical climate risk has
resulted in lower bond ratings, some municipalities have missed bond
payments and others have been placed on credit watch in the wake of
experiencing climate-related disasters39,40. Rating agencies consider a uti-
lity’s ability to manage impacts of natural hazards in creditworthiness25,41

and research has found that extremeweather has led to higher cost of capital
for water utilities37. To understand how financial markets are assessing
utility climate risk,we analyze drinkingwater utility bondofficial statements
and compare these to the developed measures of projected climate risk.

The objective of this research is to identify drinking water utilities
facing climate change risks that might require targeted assistance in climate
resilience and adaptation planning. To achieve this, we (1) compile drinking
water utility financial and operational data to develop climate exposure and
vulnerability indexes, (2) analyze trends in climate risk awareness within
drinking water municipal bond official statements, and (3) develop a
drinking water utility climate risk index to compare risk across utility
geographic location, source water supplies, and population sizes served.

Although the primary focus is on climate risks to drinkingwater utilities, we
also consider the perspectives of other decision-makers, including utility
customers, bond purchasers, and government agencies. The produced
dataset of climate risk index values for 1455 municipal drinking water
utilities from across the contiguous US offers a model for how all drinking
water utilities should conceptualize climate risk andhelps identify utilities in
need of climate adaptation and resilience planning assistance.

Results
Drinking water climate exposure and vulnerability indexes
It is challenging to compare climate vulnerabilities among utilities and
validate comparisons as there are few databases with publicly accessible
information25. Existing drinking water vulnerability and performance
indices, which do not address climate risks, have been developed using
regional datasets or case study approaches25–27.Our goalwas todevelopopen
access drinkingwater utility vulnerability and exposure indexes for asmany
systems as possible in the United States, given data availability limitations.

Nine indicators were drawn from three different public databases
(Table 1 and SI Fig. S1) to capture dimensions of climate vulnerability and
exposure of drinking water utilities. These include five utility system char-
acteristics chosen to capture dimensions of vulnerability and four chosen to
capture dimensions of exposure. The choices of indicators andutility system
characteristics were informed by data availability, and data limitations
restrict the number of utilities assessed in the analysis. To enable compar-
ison of the climate risk index with information from municipal bonds, the
analysis was further limited to municipal water utilities that have issued a
municipal bond in thepast 10 years. SeeMethods for additional details about
the data sources.

Distributions of the vulnerability indicators (Fig. 1, left) reveal the
relative numbers of utilities experiencing each aspect of vulnerability. The
wide distribution for infrastructure age indicates that some utilities are older
and others are younger, while the heavily right skeweddistribution forwater
quality health indicates most utilities are currently in compliance with
regulations. There is a minimal correlation between physical system health
and financial health (R2 = 0.25), indicating that, for this subset of utilities, a
utility’s finances do not guarantee a reliable physical infrastructure system.
The five indicators were combined into an overall vulnerability index (see
“Methods” section formore details). Themap in Fig. 1 identifies the utilities
with combined vulnerability indexes at the 90th percentile or higher.
Around 70% of the most vulnerable utilities are located in the Upper

Table 1 | Summary of climate exposure and vulnerability indicators included in drinking water climate risk index

Indicator Description Data
Source

Minimum Median Mean Maximum

Vulnerability

Utility Operating Ratio Total annual expenditures divided by total annual revenue EMMA 0.001 0.830 0.837 5.590

Utility Bond Rating Average bond rating converted into a numerical scale. Highest rating
(AAA) is 21 and lowest rating (D) is 1; ratings monotonically decrease.

EMMA 11.0 19.0 18.9 21.0

% Below Poverty Line Percent of the service area population living below federal poverty line MDWD 1.44 13.08 14.0 46.7

Infrastructure Age Median building age within the municipality MDWD 13.0 43.0 44.6 78.0

Drinking Water Non-
Compliance Score

Combined measure of water quality violations that accounts for the
severity and duration of violations

SDWIS 0.000 0.000 1.732 517.0

Exposure

Municipal Employees per
Capita

Total municipal employees divided by the population served MDWD 0.001 0.008 0.011 0.126

Service Costs per
Household

Annual cost of consuming 3975 gallons per month (2.65 people
consuming 50 gallons per day)

EMMA $55.33 $285.26 $308.75 $1402.30

Service Coverage per
Capita

Total number of connections served divided by the population served SDWIS 0.0001 0.3428 0.3466 1.089

Service Area per Capita Total square meters of service area divided by the population served EPA/SDWIS 4.02 1200 1648 56,224

The five vulnerability indicators and four exposure indicatorswere drawn fromdifferent three publicly accessible data sources. The data sources include different subsets of drinkingwater utilities. The Safe
Drinking Water Information System (SDWIS) includes data for all drinking water systems. The Municipal Drinking Water Database (MDWD) only includes 2219 municipal utilities. The Electronic Municipal
Market Access (EMMA) was used to extract data for 1609 municipal utilities.

https://doi.org/10.1038/s43247-025-03044-z Article

Communications Earth & Environment |            (2026) 7:68 2



Midwest, Ohio Valley, and Northeast. This is due to older infrastructure,
slightly lower operating ratios, and in the Upper Midwest and Northeast,
higher drinking water non-compliance scores. For these most vulnerable
utilities, vulnerability is mainly concentrated in one dimension (i.e., poor
physical system health or poor financial health), with around half of the
utilities (48.5%) showing high physical vulnerability, 28.3% showing high
financial vulnerability, and 26.1% high in both dimensions of vulnerability.
Many of these utilities, including Toledo, OH; Troy, NY; and Saginaw, MI,
have been identified previously as vulnerable utilities by other composite
indices using different indicators25,27.

Most utilities have overall lower exposure to climate change
compared to a few highly exposed systems and the distributions of the

four exposure indicators (Fig. 2, left) are all very narrow, indicating
limited variations between utilities. The four exposure indicators were
combined into an overall exposure index (see “Methods” section for
more details). The map in Fig. 2 shows that the utilities with relatively
higher exposure (90th percentile exposure index) are distributed
across the country; every region has some exposed utilities. Many of
the most exposed utilities have high per capita employment rates.
Texas has a large portion of the most exposed utilities with high per
capita service connections or service areas. Some cities, including
Hillsborough, CA and Ferndale, MI, have high annual costs of service
and thus larger exposure of their finances if disruptions to the system
were to occur.

Fig. 1 | Vulnerability indicators and locations of drinking water utilities with
high vulnerability index values. Distributions of the five vulnerability indicators
included in the combined vulnerability index are shown on the left. The map on the

right shows locations of all utilities included in the analysis (gray) and the 90th
percentile utilities in the combined vulnerability index (blue, most vulnerable
utilities).

Fig. 2 | Exposure indicators and locations of drinking water utilities with high
exposure index values.Distributions of the four exposure indicators included in the
combined exposure index are shown on the left. The map on the right shows

locations of all utilities included in the analysis (gray) and the 90th percentile utilities
in the combined exposure index (yellow, most exposed utilities).
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Combined climate risk scores
Drinking water utility climate risk is calculated from the product of the
individual exposure andvulnerability indices, aswell asmid-century climate
change projection hazard index values (see Methods section)1. The dis-
tribution of the combined risk index (Fig. S8) is right skewed; a few utilities
have comparatively higher climate risk. The hazard index values are larger
on average than the other indices, meaning this component has a greater
influence on the combined risk index. This is an accurate representation of
how climate risk will manifest in drinking water utilities; most will experi-
ence changes in climate hazards, while few have notably higher exposure or
vulnerability. This is an important property of this risk model because the
changes in climate hazards are external stressors that might be unknown to
the system, compared to other system financial or infrastructure char-
acteristics that the utility has more ability to affect.

Drinking water utility climate risk is geographically distributed across
the US (Fig. 3). The regions with the highest average risk are the Northeast
andWest (Fig. S9) but the South,UpperMidwest, andOhioValley alsohave
large numbers of utilities classified as higher risk (Fig. S10). WhileWestern
US regions are likely to see comparatively larger changes in climate hazards,
smaller magnitude changes in hazards in the Northeast, South, Upper
Midwest, and Ohio Valley coupled with existing vulnerabilities and expo-
sure, means these utilities are also at risk. These utilities could experience
more difficulty recovering from climate change hazards, given the lack of
current adaptive capacity. Surface water systems have a higher average
climate risk score than groundwater systems (Fig. S14) and a slightly larger
portion of utilities that use surface water (27%, 264 out of 991 systems) are
classified as having high climate risk, compared to those that use ground-
water (21%, 93 out of 442 systems), see SI Fig. S15. Utilities serving more
than 1million customers have the highest average climate risk scores, likely
due to their proximity to the coasts, though overall there are minimal
differences in average climate risk score by population size served (Fig. S16).
The utilities with high or moderate climate risk scores serve ~67 million
customers.

One indicator from each of the vulnerability, exposure, and hazard
indices was omitted (infrastructure age, service costs, and sea level rise
projections) to assess how sensitive the climate risk index is to the included
indicators. Infrastructure age (represented through a proxy of median

housing age) was included in the index to capture the health of infra-
structure assets. There is regional variation inhousing age across the country
so removing this indicator from the index had an effect on regional averages
(Fig. S11). The Northeast, Upper Midwest, and Ohio Valley had com-
paratively lower risk values when infrastructure age was not considered,
though the modified index was strongly correlated with the original index
(R2 = 0.80). The service cost of delivering a set amount of water per
household was included in the index to capture utility financial exposure.
Service costs also vary widely across the country, and there were numerous
utilities included in the sample with missing cost data (regional medians
were used instead). Omitting service costs had a minimal overall effect on
the risk index (correlation between modified index values and original was
significant, R2 = 0.88). Higher service costs in California meant the West
region had a lower average risk index value when this indicator was omitted
(Fig. S12). Sea level rise was included in the original hazard index because it
canaffect groundwater systemsandburied infrastructure.Omitting sea level
rise had a minimal effect on regional averages of the risk index, as so many
utilities are unaffected (R2 = 0.96), see Fig. S13.

Gaps in water utility climate risk understanding
The developed index identifies which utilities face the highest risks from
climate hazards but does not account for any actions the utility might have
taken to address climate change and reduce their risk. Twenty-three percent
(378 out of 1611 utilities) of all the analyzed municipal bond official state-
mentsmentioned climate change, though ahigher portion of revenue bonds
(33.0%) compared to general obligation bonds (19.7%) mentioned climate
change. A similar fraction (30%) of all municipal offering statements
mention climate change42. This could indicate a recognition by munici-
palities that repayment based on income from service rates is more sus-
ceptible to climate hazards than repayment based on taxes, or there could be
a confounding size effect as larger utilities might be more likely to issue
revenue bonds than general obligation bonds. Prior work also found that
many drinking water utilitymanagers do not consider their systems to be at
risk20. Looking at trends in population served and geographical region
(Figs. S17andS18), utilities serving larger population sizes and located in the
West or Northwest disclosed climate risk more often than other utilities.
Climate change mentions are becoming more common, with 30% of the

Fig. 3 |Mapof climate risk index categorizations for analyzedUSdrinkingwater utilities.Categorizations for levels of climate risk developed using quartiles.Minimal risk
shown in yellow, Low risk shown in orange, Moderate risk shown in brown, and High risk shown in red.
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utilities discussing climate changewithin their bond statements in 2023 and
2024 (Fig. S19), compared with only 9.1% of utilities in statements from
before 2020.

Utilities that mention climate change in their municipal bond official
statements have similar distributions of bond ratings (Fig. S20) and climate
risk (Fig. S21) when compared with those that do not disclose such climate
risk (i.e., there are no discernible effects ofmentioning climate riskwithin an
official statement on having a better bond rating). Similarly, there is no
observed relationship between the drinking water bond ratings and climate
riskdisclosures (R2 = 0.12) anda slightlynegative relationshipbetweenbond
ratings and climate risk index values (R2 =−0.39). This aligns with other
research findings that physical climate risks are largely not yet factored into
municipal bond markets or ratings43,44.

A comparison of calculated climate risk index values and climate
change awareness identified high risk utilities that might not be aware of
their risks. This category of utilities are good candidates for policy inter-
ventions that educate systems about all potential links between climate
hazards and utility functions20. A larger proportion of utilities classified as
having high climate risk mentioned climate change in bond statements,
compared to those with lower overall climate risk (Fig. S22). This could
indicate current guidance and recommendations are successfully being
communicated to the highest risk utilities. Similarly, a slightly higher per-
centage of utilities exposed to multiple types of climate hazards (27.3%)
mentioned climate change in their bond statements, compared to only
22.9%of utilities that are not projected to exceedmultiple climate thresholds
(Fig. S23).

Of the 146 drinking water utilities within the 90th percentile of climate
risk scores, a majority (65%, 95 utilities) did not mention climate change in
their official bond statements.Most of these utilities are located in the South
(themajority ofwhich are located inTexas),OhioValley, orMidwest.Of the
high-risk utilities that did mention climate change, most are located in the
West (mainly California). About half of the most at-risk utilities in the
Northeast mentioned climate change in their bond statements and half
didn’t; there is nodiscernable difference in the characteristics of either group
of utilities.

Along with overall mentions of climate change, the frequency with
which the drinking water utilities mentioned specific hazards (drought,
flooding, wildfires, extreme heat, and sea level rise) within their bond
statements was considered. Of the identified climate hazards, flooding risk
was mentioned most frequently, followed by drought (Table S8). Some of
the hazards werementionedmore frequently alongsidementions of climate
change; most of the bonds that mentioned extreme heat and sea level rise
also mentioned climate change (94.9% and 88.6%, respectfully) while only
around half of the bonds that mentioned drought or flooding also men-
tioned climate change (Table S9). This could indicate that utilities perceive
extremeheat and sea level risk as climate-relatedwhile drought andflooding
are less climate-related. The utilities that mentioned drought and wildfires
are projected to see larger changes in these hazards, indicating an alignment
of risk perceptions and actual risk (Fig. S24). The opposite was observed for
flooding and extreme heat (i.e., the systems that mentioned these hazards
have lower projected changes in these hazards), indicating drinking water
utilitiesmightneedmore targeted guidance aboutwhether andhowextreme
precipitation and extreme heat can affect their system’s reliability. There
might be institutional understanding gaps about which hazards climate
change will exacerbate and which of these pose the greatest risks to system
reliability. Historical flood and droughtmay bring these more tomind than
slower changes associated with increasing extreme heat.

The overall climate risk index captures the system’s risk while their
bond official statement captures their risk awareness; combining both
reveals which utilities are potential candidates for climate adaptation or
resiliency planning assistance (Fig. 4). Utilities classified as Low Priority are
those that have lower climate risk index values and mentioned climate
change within their bond statements, indicating that they might be taking
proactive actions. Those classified as High Priority have higher climate risk

index values and did not mention climate change in their bond statements.
The portion of analyzed utilities classified as High Priority systems (36%)
reflects an important misalignment between risk awareness and risk dis-
closure. Many of the Low Priority utilities are suburban and in close
proximity to others with the same classification (for instance, the suburbs
around Nashville, TN and Chicago, IL), compared to the higher priority
utilities. Many of the High Priority utilities serve smaller population sizes;
the average population size served by a High Priority system is around
52,000, compared to 137,000 people served by a Low Priority system. A
larger fraction of smaller systems is classified as High Priority systems
(Fig. S25). This is notable, as smaller utilities have lower adaptive capacity21,22

and the analysis does not include even smaller utilities (those serving fewer
than 10,000 customers). The utilities omitted from this analysis likely
experience similar climate hazards to those included in the analysis that are
geographically close to them, but more information is needed about their
exposure and vulnerability. Omitting these utilities biases our findings
toward larger systems, which may have more resources and are more often
in urban areas. This bias may mask additional risk associated with small
systems, which may have fewer resources and be found disproportionately
in rural areas.

Validating the results of this work is challenging, as utilities will likely
not experience the full effects of climate change hazards for multiple dec-
ades. However, recent extreme weather events that have disrupted drinking
water utility operations and caused financial losses can provide context to
the identified classifications. For instance, in 2022, a flooding event coupled
with existing system vulnerabilities left 180,000 residents in Jackson, MI
without drinkingwater45. This work classifies Jackson,MI as aHigh Priority
system.

Discussion
US drinking water utilities are at risk from climate change, regardless of
location, size, and source water, and utilities with higher climate risk scores
serve around 67 million customers. While the climate risk index was
developed using a sample of only 1455 municipal drinking water utilities,
the simplicity of the model and accessibility of input data allows any US
drinking water utility to calculate its own climate risk and compare it to
other utilities. Drinking water utility managers should gather their own
system’s data for the indicators from Table 1, assess climate projections for
their system1, calculate their system’s climate risk index using Eqs. 1 and 2,
and produce these assessments for the public. The developed index is
intended to be useful in comparing climate risks facing utilities across the
country, but the most accurate picture of actual risk requires in-depth cli-
mate impact assessments by individual systems.

A primary limitation of this work is that, due to data availability, it was
developed formunicipally-owneddrinkingwaterutilities servingmore than
10,000 customers that had issued bonds recently. Many smaller systems
likely have high climate risks and limited resources to access hazard pro-
jections necessary to plan for those risks. Future work should expand the
climate risk index to include all drinking water utilities to enable prior-
itization of planning and financial assistance decisions. This would require
public reporting of infrastructure health and financial data for all utilities.
Additional studies could also further explore how to overcome institutional
knowledge gaps about which climate hazards pose risks to system reliability
and how these risks should be disclosed to the public. Although all con-
tiguous US drinking water utilities are projected to experience changes in
climate hazards by mid-century1, this work identifies a subset of High
Priority utilities that are potentially misaligned in their technical risk and
risk disclosure. These utilities, with high physical risk but nomention of this
risk in their municipal bonds, should be prioritized for assistance in climate
resilience and adaptation planning. For instance, this prioritization could be
directly tied to funding instruments such asDrinkingWater State Revolving
Funds, which allow states to determinewhether and how funding assistance
is awarded. While many utilities in the Western US are seemingly aware of
their climate risk, utilities in the South,OhioValley,Midwest, and to a lesser
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extent, Northeast, may not be as aware, based on information disclosed in
their bond official statements.

While there are limitations to using municipal bond statements to
assess climate risk disclosures (see “Limitations” section), the low fraction of
utilities mentioning climate issues in bond disclosures (23%) suggests that
there is likely a considerable amount of undisclosed financial liability
associated with at-risk utilities. The municipal bonds analyzed in this study
represent a total of $39.3 billion dollars of debt, most of which will mature
within the next 20 years (Fig. S26). Of that total amount, $9.2 billion (23%)
has been issued by utilities that we project to have high climate risk and
potentially limited risk awareness. This large amount of capital is a financial
liability for the issuers and owners of the municipal debt, as well as the
community members dependent on the long-term reliability of these
drinking water systems. This section offers practical suggestions for how
drinking water utility managers, bond purchasers, and governmental
agencies can utilize the climate risk index and the findings in this work to
increase their climate preparedness.

Ensuring High Priority utilities get the assistance they need in pre-
paring for climate change requires governmental support. Federal and state
regulatory bodies should use these results to target climate adaptation
planning resources and available funding. The 2021 Bipartisan Infra-
structure Law46 recommends states incorporate climate resilience criteria
into Drinking Water State Revolving Fund programs47; the climate risk
index could serve as onemetric included in that prioritization. Government
agencies must play a role in requiring climate adaptation and providing
publicly-accessible, high-quality climate risk information. Utilities vary in
awareness of how climate change might pose risks to the reliability of their

systems20 and in their access to private-sector climate information services4,
leading to information asymmetry. Dependence on the federal government
as a backstop may lead to less local investment in resiliency measures,
creating amoral hazard.Thus, it is critical that public sector agencieswork to
improve risk awareness of drinking water utilities and require adaptation
planning.

At the state-level, the presented drinking water utility prioritization
classifications reveal which states have the most at-risk utilities (Fig. 5).
Texas, the state with the largest number of High Priority drinking water
utilities (74) does not have a state-led climate adaptation plan48 and has a
very low rate of climate change mentions within bond statements (5%).
Requiring climate assessments fordrinkingwaterutilities at the state-level in
Texas could improve climate risk awareness for those utilities. This finding
highlights the importance of state-level policies to target gaps in climate
planning and adaptation. The prioritization is also useful in assessing which
utilitiesmight require less attention. For instance,manyutilities inColorado
have high climate hazard index values, but their low exposure and vulner-
ability index values combined with an awareness of and investment in
climate resilience has resulted in extensive climate adaptation planning49,50.

Bond purchasers and ratings agencies are interested in the financial
liability of the debt issued by themost at-risk utilities.While physical climate
risks do not yet appear to be factored into bond ratings, the Low Priority
utilities have a higher average bond value ($57.6million) and longer time to
maturity (16.4 years) compared to the High Priority utilities ($17.5 million
value, 11.7 years). Municipal issuers with relatively lower-value and shorter
time-to-maturity bonds could have limited access to credit, which further
diminishes their ability to invest in resilience and adaptation measures.

Fig. 4 | Map of climate resilience prioritization classifications for analyzed US
drinking water utilities.High Priority drinking water utilities (red) have Moderate
or High climate risk index categorizations and do not mention climate change in
municipal bond official statements. Medium Priority drinking water utilities (yel-
low) have Moderate or High climate risk index categorizations and mention of

climate change in municipal bond official statements, or Minimal or Low climate
risk index categorizations and no mention of climate change in municipal bond
official statements. Low Priority drinking water utilities (blue) haveMinimal or Low
climate risk index categorizations and mentioned climate risk in municipal bond
official statements.

https://doi.org/10.1038/s43247-025-03044-z Article

Communications Earth & Environment |            (2026) 7:68 6



Utilities omitted from this analysis because they have not issued a bond in
the past 10 years also have a limited ability to invest in large capital projects,
highlighting another layer of financial inequalities. Climate risk is more
relevant to longer-termmunicipal bonds, as these bonds will mature closer
to when the climate hazards are projected to be experienced. This com-
plements other research findings that long-termmunicipal bonds are more
affected by climate risk compared to short-term bonds38,44,51.

The total amount of bonds held by High Priority drinking water uti-
lities (Table S10) can offer insights into the total value of risk, though the
amounts presented in this work only reflect themost recent bond issuances,
not the total amount of issued debt. Six states (Michigan, Illinois, California,
Massachusetts, Virginia, and Texas) have High Priority municipal drinking
water utilities with total recent bond debt around or above $500 million
dollars and an average bond maturity of over 10 years (Fig. 6); the pur-
chasers of thesemunicipal bondsmight not be aware of the risks facing these
drinking water utilities. Ratings agencies should consider adjusting ratings
to reflect climate risk, even for short-term issuances. To more accurately
quantify the value of risk facing utilities, the Environmental Protection
Agency could require utility managers to estimate capital improvements

needed to address future climate hazards within the next Drinking Water
Infrastructure Needs Survey and Assessment52.

The developed drinking water utility climate risk index is useful for
multiple stakeholders, including utility customers, bond purchasers, and
regulatory agencies. It provides drinking water utilities with a better
understanding of the projected future risk they face and allows them to
compare their risk with other utilities serving different population sizes,
using different source waters, and located in different regions. Utilities can
use this information for planning and decision-making. This climate risk
index also allows formore accurate climate risk disclosures, especially in the
municipal bondmarket. Further, the proposed classifications identifywhich
utilities should be prioritized when government agencies provide climate
resilience planning and assistance; these utilities are candidates for
immediate federal or state support for climate adaptation.

Methods
A dataset of mid-century climate change projections and hazard index
values for 42,786 drinking water utilities across the contiguous US was used
as the core dataset for this analysis1. This dataset was created using a multi-

Fig. 6 | Average time to bond maturity and total
debt for utilities with a high priority for actions to
reduce climate risk, by state.High Priority drinking
water utilities have Moderate or High climate risk
index categorizations and do not mention climate
change in municipal bond official statements. Total
bond amount is the total of bond value for each state,
aggregated from the sample of analyzed recently-
issued municipal bonds.

Fig. 5 | Number of climate resilience prioritization classifications for analyzedUS
drinking water utilities, by state. Sample of municipal drinking water utilities
limited to those serving more than 10,000 customers and have issued a municipal

bond in the past 10 years. High Priority utilities shown in red, Medium Priority
utilities shown in yellow and Low Priority utilities shown in blue.

https://doi.org/10.1038/s43247-025-03044-z Article

Communications Earth & Environment |            (2026) 7:68 7



hazard approach, accounting for changes in extreme heat, extreme pre-
cipitation, freeze-thawcycles, sea level rise,wildfires, andwater supply stress,
as well as gradual changes in average temperature and precipitation (cap-
tured through the proxy of utility energy demand), and drew on climate
projections from the U.S. Government’s Climate Mapping for Resilience
and Adaptation tool53 and the Climate Risk and Resilience Portal (ClimRR)
dataset54. The mid-century, Relative Concentration Pathway 4.5 climate
emission scenario was used and both sets of projections were derived from
Localized Constructed Analogs (LOCA) downscaled climate model
ensembles55. Existing research analyzing multi-hazard climate risks to
drinking water systems outside the US combines hazards with information
about utility system infrastructure56. In this work, we link service area
boundaries for all US community water systems57 and system information
from the SafeDrinkingWater Information Systemdatabase (SDWIS) for all
utilities using Public Water System Identification Numbers. Public water
systems are required to annually report water quality violation and enfor-
cement information, as well as facility and infrastructure information to
SDWIS58. The SDWIS database was further used to compile information
about populations served, the numberof service connections, and the length
and duration of water quality violations (captured through the Drinking
Water Non-Compliance Score). Added context about the utility’s financial,
environmental, and demographic conditions were acquired from the
Municipal Drinking Water Database (MDWD)59. This dataset contains
demographic information, details about the municipal government struc-
ture, and financial measures as reported in the Government Finance
Database60. TheMDWDwas used for data about municipal employees, the
age of infrastructure, and the prevalence of poverty rates within the utility’s
customer base.

While the MDWD includes financial metrics about the overall
municipality linked to the drinking water utility, it does not include direct
measures of a utility’s financial health or service rates. The Electronic
Municipal Market Access (EMMA) database was used to extract water
utility financial information from municipal bond official statements for
each municipal drinking water system. Many municipal drinking water
utilities use municipal bonds to finance capital improvement projects35,36,
and bond statements can offer information about current utility financial
and operational weaknesses. Official bond statements are disclosure docu-
ments published by municipal issuers that list information about the bond
offering, including operating expenses and revenue (including service rates),
other financial information, and bond ratings61. Issuedmunicipal bonds are
given ratings by external ratings agencies using holistic and case-based
analysis, including information fromofficial statements, that reflects a rating
agency’s opinions on the bond’s default risk62. Municipal bond official
statements have previously been used to collect information about drinking
water utility customers and water rates63. We conducted searches for each
municipal drinking water system within EMMA and extracted the most
recent bond official statement issued by that utility or its associated muni-
cipality over the past 10 years. In addition to providing information about
utility operating ratios, bond rating, and service costs, the bonds were also
used to provide insights into climate risk awareness. This is discussed in the
Using Municipal Bond Climate Risk Disclosures to Identify Gaps in Water
Utility Climate Risk Preparedness section.

Evaluated drinking water utility systems
We evaluate 1455 of the more than 50,000 community drinking water
utilities in the contiguous US. The main data limitation was the use of data
from theMDWD,which includes only drinkingwater utilities servingmore
than 10,000 people (2219 utilities). Of those utilities, only 1609 were linked
tomunicipalities that issued bonds in the last 10 years. Of the analyzed 1609
utilities, some were missing data (reported as NA) for one or more of the
nine exposure and vulnerability indicators needed to create the indices.
Some of these NA values were able to be replaced with data from the
MDWD or median values, so the final dataset contains 1455 utilities. The
indicator with the largest portion of missing data was utility service costs;
these were extracted from bond statements and not every utility included

service rates. These missing values were replaced with median regional
service costs. Omitting this indicator was assessed in the sensitivity analysis.
See SI Fig. S1 for details of the dataset restrictions and Table S1 for more
details about how the treatment of missing values. Drinking water utilities
specifically mentioned in this article were contacted and none provided
comments.

The analyzed sample of utilities serves a combined 113.7 million
people, or 33%of the totalUSpopulation. SeeSI Figs. S2–S4 for details about
population served, source water supply, location, and projected climate
hazard index values for the utilities included in the sample. In addition to
omitting smaller drinking water utilities in theUS, this sample has a smaller
proportion of utilities served by groundwater and amuch larger proportion
served by surface water. In terms of regional representation, the sample
overrepresents utilities located in the Ohio Valley and Upper Midwest and
underrepresents utilities in theNorthernRockies and Plains, Southeast, and
Southwest; regions were designated using the National Oceanic and
Atmospheric Administration (NOAA) Climate Regions (Fig. S5)64. The
states with the largest number of utilities included in the sample are Texas,
Illinois, Massachusetts, and California (Fig. S6). See SI Table S3 for more
details comparing the sample with all drinking water utilities. Despite the
limitations imposed by the availability of data in national datasets, the
underlying model structure was designed so that individual utilities can use
their own system’s data to determine a climate risk score for comparison.

Looking at the municipal bond data, this sample of 1455 utilities has
bonds with an average maturity date of 2037, an average issuance of $25.9
million dollars, and an average rating of Aa2/AA/AA (Table S4). Thirty-six
percent of the bonds were issued directly by a drinking water utility, while
the rest were issued by a municipality that oversees the water utility as a
business-type activity. Most of the analyzed bonds were issued in the past 5
years and are general obligation bonds (Fig. S7), in which the issuer guar-
antees repayment using government taxation power. Bonds issued directly
by the water utility are more likely to be revenue bonds that guarantee
repayment based on income from service rates.

Climate vulnerability index development
Indicators included in the vulnerability index (Fig. 7) were chosen to capture
financial and physical utility system characteristics that affect its propensity
to be adversely affected by climate change. Financial dimensions of vul-
nerability capture the ability of a utility to pay for treatment and delivery of
clean water and maintain its fiscal health into the future26, as well as the
socioeconomics of the utility customer base, which may affect its ability to
fund and maintain system improvements through rate increases. Physical
utility system characteristics, or the utility’s infrastructure health, are those
that make it potentially vulnerable to the climate hazards identified in the
combined hazard index2,3,25 and those that affect the reliability of the utility’s
infrastructure assets. The intersectionof physical andfinancial aspects affects
the ability of the utility to invest in repairs or prevent infrastructure failure.

Three factors are included as indicators of utility system financial
health: utility operating ratio, municipal bond rating, and percentage of
served population below the poverty line. A utility operating ratio, or the
ratio of operating revenues to operating expenses, is used in assessments of
drinking water financial capability and capacity because they capture a
utility’s cost recovery. Ratios greater than or equal to one indicate the utility
can cover expenses through revenue sources26,65.

Bond ratings are also included as an indicator as they measure per-
ceived risks of a utility’s creditworthiness, or the reliability a system can
repay debt. Most utility infrastructure financing relies on the bond market
and a change in rating can signal management or financial issues facing a
utility35,63,65. The nomenclature of ratings and results vary slightly across
rating agencies but take the form of very highly rated bonds with the lowest
risk (e.g., AAA) to bonds with the highest risk of default (e.g., C), see
Table S2. Lowermunicipal bond ratings can affect borrowing costs, limiting
capital investment programs63. While bond ratings are not commonly
included in drinking water vulnerability assessment due to data limitations,
they have been used in other analyses of utility financial health63.
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Poverty rates are an important inclusion in social vulnerability indices66

and previous assessments of drinking water-specific vulnerability identified
the influence of a utility’s social vulnerability, captured through poverty
prevalence, on the utility’s financial vulnerability25,26. Utilities with high
populations served below the poverty line have challenges raising rates to
increase revenue without causing affordability issues or increasing numbers
of delinquent accounts67.

Physical dimensions of water utility vulnerability capture the ability of
a utility’s infrastructure system tomaintain service given changes in severity,
frequency, or duration of climate hazards. The health of a utility’s physical
system depends on asset conditions; infrastructure in poorer conditions is
more likely to be damaged when exposed to hazards. Age of the infra-
structure system is used to capture infrastructure condition, as older
infrastructure is closer to its end-of-life and is more likely to be compro-
mised by climate hazards68. Exact ages for different infrastructure compo-
nents are not commonly accessible, so median housing age in the utility
service area is used as a proxy for infrastructure health. Comparing median
housing age data to pipe age data69 for a subset of the data shows a corre-
lation (R2 = 0.63), with the housing age about 4 years older than the pipe age,
on average. A similar validation was used and found by Hughes25.

Another aspect of a utility’s physical system health is how well it meets
drinking water quality standards. Complying with water quality regulation
violations is an important performance outcome for utilities26, and violations
can reveal underlying limitations in a system’s ability to properly treat
drinkingwater. Fromautilitymanagement perspective, violations of the Safe
Drinking Water Act reflect existing operational vulnerabilities. Violations
can be health-based, revealing exceedances of maximum contaminant levels
for contaminants or failure to meet treatment technique requirements, or
non-health-based, revealing failures in reporting or public notification).
While the health-based violations reveal the largest vulnerabilities in a sys-
tem’s ability to produce safe water, non-health-violations are also important
inclusions in drinking water vulnerability assessments26 because they may
indicate administrative capacity limitations. The Drinking Water Non-

Compliance Score is included as an indicator because it accounts for the
severity and duration of both health and non-health water quality
violations70. This indicator is used to capture the challenges a system has
complying with water quality regulations; higher scores indicate more
challenges faced by the utility71. The two physical system health indicators,
Drinking Water Non-Compliance Score and infrastructure age, were aver-
aged to create one physical system indicator, that was then combined with
equalweightingwith thefinancial health indicator for the vulnerability index.

Climate exposure index development
Climate exposure is defined from the perspective of the water utility; it is the
people and assets of the water utility that could be negatively affected by
climate hazards2,3. A utility is considered more exposed to climate change if
it hasmore assets on a per capita basis (i.e., a utility hasmore exposed assets
when delivering water to the same number of people). The indicators
included in the exposure index (Fig. 8) capture the different facets of a
utility’s assets: infrastructure, workforce, and finances.

The infrastructure assets the utility owns include the distribution
system, pump stations, treatment plants, and any storage facilities. While
utilities have extensive information on their facilities, this information is not
gathered in any public centralized database for all US utilities. Limited
information, including the number of treatment plants and the number of
service connections are available from SDWIS. The number of service
connections per capita and the service area per capita, considered together,
are used as a proxy for total exposed assets (i.e., how much more infra-
structure the system maintains on a per capita basis). As the size of the
distribution system affects economies of scale for the utility72,73, the service
area per capita is used to capture the relative length and complexity of the
utility’s infrastructure. The service connections per capita captures the
relative exposure of the utility’s service lines27. The Climate Vulnerability
Index, a measure that characterizes vulnerability and exposure generally,
uses a similar per capita for lane miles to capture transportation infra-
structure exposure74. There are limitations to using this proxy measure for

Fig. 8 | Components of combined drinking water
utility climate exposure index.

Fig. 7 | Components of combined drinking water
utility climate vulnerability index.
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total exposed assets, namely that the exact location and size of utility
infrastructure assets affect exposure as well (i.e., a large treatment plant in a
flood zone is more exposed than a smaller treatment plant outside a flood
zone). This index is intended to provide insights for the entire country, but
individual utilities should use more detailed information about their facil-
ities to properly assess their individual exposure. Furthermore, while source
water supplies can affect a utility’s exposure to different climate hazards75,76,
this index does not distinguish between surface water and groundwater
systems.Differences in sourcewaterwere considered in analyzing the trends
in climate risk index values.

Also included in this exposure indexareutilitypersonnel; thesepersonnel
are susceptible to negative consequences of extreme climate hazards like heat
waves and flooding events. Drinking water utilities have identified their
employees as exposed to these climate hazards18. The number of employees
per capita was used because a utility has increasedworkforce exposure if it has
more employees per capita. As each utility’s total personnel is not publicly
available, the number of municipal employees per capita was used as a proxy.
Comparing the number of municipal full-time employees to drinking water
utility full time employees for a subset of Wisconsin utilities69, there was a
strong correlation (R2 = 0.85)between thevalues,with theoverallmunicipality
having about 20 times as many employees as the utility, on average.

Finally, the utility’s financial exposure can be captured in the cost of
delivering a set amount of water per household. Utilities generate revenue
through service rate charges and the affordability of these rates has con-
sequences for howmuch revenue the utility earns65. Comparing household
service charges reveals how financially exposed a utility is, were a climate
hazard to interrupt service or reduce a customer’s ability to pay their water
bills. The household annual cost of service was calculated using water rates
reported in utility bond official statements, assuming 2.65 people per
household each consuming 50 gallons per day77.

Not included in this combined exposure index is the exposure of the
customers the system serves. These customers are exposed to the effects of
climate hazards on their drinking water utility, and they may experience
negative effects of those climate hazards, depending upon the actions the
utility takes tomitigate those effects.However, the scopeof thiswork focuses
on exposure of the water utility itself.

Combined climate risk index development
Composite indices for drinking water climate exposure and climate vul-
nerability were combined with the previously developed drinking water
climate hazard index database1. The composite index approach captures
multidimensional facets and assumes each indicator component has a
distinct influence on the combined index78. The different indicators ðXiÞ
were normalized (scale 0 to 1) using a min-max normalization79,80. This
approach isminimizes the effects of extreme values32,79, andhas been used in
other drinking water and climate indices81,82, see Eq. 1.

XðV ;EÞ; i ¼
x �min xð Þ

max xð Þ �min xð Þ ð1Þ

The combined exposure and vulnerability indexes were then aggre-
gated and divided by their number of components30, see Eq. 2. The indi-
cators were all weighted equally31,83, which is the best choice when there is a
lack of theoretical justification for a different weighting scheme31,83. Other
drinking water and climate risk indices also used this weighting scheme25,32.
The final combined climate risk index was calculated using the product of
the exposure and vulnerability indices, along with the hazard index1, see
Eq. 2. This formulation follows IPCC frameworks for modeling climate
risk2,3 and has been used in other approaches that developed separate
hazard, exposure, and vulnerability indices, assigned equal weights, and
then multiplied them together for a composite index of climate risk32.

Risk ¼
XXH; i 0; 1ð Þ

k
�
XXE; i 0; 1ð Þ

k
�
XXV; i 0; 1ð Þ

k
ð2Þ

Sensitivity analysis
Composite indices are useful for modeling multidimensional system
properties that are not directly measurable, but decisions about their con-
struction, includingwhich indicators to include andhowthey are combined,
affect whether the results are meaningful83–85.

The min-max method used to normalize the indictors reduces the
effects of outliers because all indicators have identical ranges32,79. The linear
aggregationmethod used to combine the indicators assumes compensation,
or that one indicator’s lower can be compensated by another’s higher
value31,86. An important considerationwhen constructing composite indices
is whether the individual indicators are related, as the assumption is each
indicator has a distinct effect. Different aspects of utility vulnerability are
expected to be related26, and socially vulnerable communities experience
increased risks of drinkingwater quality violations87. Indicatorswere chosen
to capture different facets of vulnerability and exposure, and indicator
collinearity was tested to assess whether the individual indicators are
independent of one another78. Low collinearity was observed between the
indicators (SI Tables S5 and S6), suggesting the selected indicators represent
different aspects of exposure and vulnerability, and that they can be used
together.

The climate risk index was developed from the hazard, exposure, and
vulnerability indices, including a total of 16 indicators. Correlation analyses
were performed to examine the relationships between each indicator
component and the composite index (SI Table S7). The overall vulnerability
index and exposure index are moderately correlated with the risk index
(R2 = 0.75 and R2 = 0.62, respectively) while the hazard index is not corre-
lated (R2 = 0.20). Infrastructure age (captured by the proxy of median
housing age) is the individual indicator with the strongest correlation with
the risk index (R2 = 0.66). The exposure, vulnerability, and hazard indices
have low multicollinearity between themselves, indicating each is con-
tributing a unique aspect to the overall climate risk index.

The sensitivity of the climate risk index to the included indicators can
be analyzed by assessing how results change when certain indicators are
omitted. Indicators from each of the vulnerability, exposure, and hazard
indices were omitted (Infrastructure Age, Service Costs, and Sea Level Rise)
to analyze how the climate risk index changed. Infrastructure age was
chosen because while median housing age has been used as a proxy for
infrastructure age in other work25, a utility’s pipes might be considerably
older or younger than the housing stock and age itself is only an indirect
measure of asset health. Service costswere chosen because this indicator had
the most missing data (median service costs within a NOAA Region were
used instead). Sea level rise was chosen for the hazard index because of its
difficulty to predict88 and because it only affects coastal utilities (an uneven
regional distribution).

Usingmunicipal bond climate risk disclosures to identify gaps in
water utility climate risk preparedness
The developed water utility climate risk index captures the determinants of
risk (hazard, exposure, and vulnerability) but does not include any utility
actions aimed at addressing climate change. The actions a system takes in
response to climate change are also important drivers of overall risk89.While
research has found a lack of climate adaptation planning occurring at
drinking water utilities20, climate risk disclosures from bond official state-
ments offer important insights about which utilities have acknowledged
potential risks of climate change. Issued municipal bonds are given ratings
by external ratings agencies using holistic and case-based analysis, including
information fromofficial statements, that reflects a rating agency’s opinions
on the bond’s default risk62. Rating agencies have begun to consider physical
climate risks to municipal debt issuers when assigning bond ratings90,91,
making bond official statements an important source of information for
climate risk disclosures. S&PGlobal rateswater and sewer utilities as having
strong identification of operation risks if “climate risk assessment is incor-
porated into planning and operations as a potential risk to the system.”90

Utilitiesmay score as vulnerable if theyhavenot explicitly addressed climate
risk either in plans or operations. There are mixed conclusions about
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whether physical climate risk is actually linked to lower bond ratings. Some
research has found links between increased exposure to certain climate
hazards (like sea level rise) and lower municipal bond ratings and higher
borrowing costs38,44,51. Research focused on municipal water bonds found
that specific hazards like droughts and floods were factored into bond
markets37. Other work has found that the full scope of physical climate
hazard risk has not yet been priced into themunicipal market43. Regardless,
professional organizations recommend that water utilities provide infor-
mation to bond rating agencies about climate risk and adaptation
planning92, making bond official statements a useful source of information
about their perceptions of climate risk.

In addition to using municipal bond official statements to extract
drinking water utility financial information (described previously), these
statementswere also searched formentions of climate change and resilience,
as well as mentions of specific climate hazards, including drought, flood,
wildfire, heat, and sea level rise.Given that rating agencies explicitly consider
physical climate risks when assessing their ratings90,91, these mentions were
assumed to capture utility awareness of and possible responses to climate
change. While the lack of mentions was assumed to indicate less awareness
or concern from the utility about climate risk, utilities might have other
reasons for not explicitly using the termclimate change, which are discussed
further in the Limitations section. The climate risk awareness identified in
the bond official statements was also compared to and combined with the
calculated climate risk index scores for each utility to reveal which utilities
might be uninformed about their future climate risk and whichmight need
targeted climate adaptation assistance.

Limitations
A primary limitation is the drinking water utility sample analyzed in this
work; focusing onmunicipal utilities that servemore than 10,000 customers
and have issued amunicipal bond in the past 10 years limits the applicability
of the completemodel toutilities serving smallerpopulation sizes.The larger
the system, the greater its adaptive capacity, or ability to respond to
changes21,22.While utilities serving fewer than 10,000 customers might have
lower exposure (i.e., fewer assets and smaller systems), these systems likely
have much higher existing vulnerabilities (i.e., more susceptible to disrup-
tions) because of lower adaptive capacity. Smaller utilities have more
drinking water quality violations and less capacity to comply with
regulations93. Omitting smaller systems from this analysis likely under-
estimates the number of systems nationwide that have higher climate risks
and that should be prioritized for adaptation assistance. Additional analyses
will be needed to prioritize assistance among these smaller systems.

Many smaller systems are groundwater systems, and an additional
limitation of thiswork is that the indexdoes not distinguish between surface
water and groundwater systems. Source water supply type can affect
exposure to different climate hazards, but there is limited work quantifying
howclimatehazards affect the operations and infrastructure of groundwater
systems differently from surface water systems. Future work could model
how certain climate hazards damage infrastructure and disrupt operations
differently. Segmenting the sample to drinking water utilities that have
recently issued bonds also introduces biases, as these omitted utilities might
have decided against bond issuance because of an underlying financial or
operational vulnerability.A largerportionof theutilities thathavenot issued
bonds (1.5%) are in the 98th percentile forWQnon-compliance scores than
the utilities that have issued bonds (0.5%).

There are also limitations associated with using mentions of climate
changewithinmunicipal bonds to identify risk awareness andpreparedness.
“Climate change” as a term has a range of associated political framings and
misunderstandings94, which influence use of the term. Political affiliations
and personal experiences of extreme weather affect perceptions of climate
risk95–97 and there are regional differences in public understanding of
whether global climate change is happening and whether it could harm
people in the US98,99. Given these differences, some municipalities and uti-
lities might be hesitant to explicitly use the term in their bond official
statements even while rating agencies are requiring a consideration of these

physical climate risks when assigning ratings90,91. Lastly, many ratings
agencies are focusedon short-termcreditworthiness andutilitiesmighthave
disclosed longer-term climate risks or concerns directly to ratings agencies
andnot explicitlymentioned theminofficial statements. Searching the bond
statements for explicitmentions of certain climate-relatedhazards (drought,
flooding, heat, sea level rise) alongside explicit mentions of climate change
revealed only a small fraction of the bonds that mentioned climate change
didn’t mention one of the hazards (3.2%) and around a third (27.3%) of
those that mentioned a hazard didn’t mention of climate change.

Data availability
All datasets used in thismanuscript are identified in Table 1 and available at
the listed publicly available locations. The drinking water climate risk index
database is published on Carnegie Mellon University’s Library Repository
and can be accessed at https://doi.org/10.1184/R1/28169504.v2.

Code availability
The R computer program was used to compile the data sources and com-
plete the analyses. The developed code is currently uploaded to GitHub and
is available here https://github.com/zialyle/-drinkingwater-
climaterisk-index.
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Democracy Dies in Darkness

Environment

The world has entered a new era of ‘water bankruptcy,’ U.N.
report says
Researchers say this is not a temporary crisis but a permanent failure that requires rethinking

the world’s approach to water scarcity.

January 20, 2026

By Sarah Kaplan

Climate change, pollution and decades of overuse have pushed the world into a state of “water

bankruptcy,” leaving essential sources of fresh water irreparably damaged and billions of people

without enough water to meet their basic needs, U.N. experts declared Tuesday.

In a sweeping report from United Nations University (UNU), the international agency’s research arm,

scientists compared humanity to a person plunging into financial ruin. Not only does the world

overspend its annual water “income” — the renewable flows that come from rain and snow — but it has

also exhausted the long-term “savings” stored in underground aquifers, glaciers and ecosystems. At the

same time, people are allowing pollution from human waste, agriculture and industrial operations to

contaminate the dwindling fresh water that remains — like someone setting fire to the last few dollars

in their wallet.

Signs of this emergency are alarming and abundant, said lead author Kaveh Madani, director of the

UNU Institute for Water, Environment and Health. More than half of the world’s large lakes are

shrinking. Roughly 70 percent of underground aquifers are in long-term decline. Large-scale droughts

have become more frequent and pervasive, costing an average of $307 billion annually. Some 4.4

billion people face water scarcity for at least one month a year.



Madani and his colleagues argue that it’s not sufficient to refer to the situation as “water stress” or a

“water crisis” — language often used by the U.N. and other international institutions — because the

challenge will not go away anytime soon.

Human activities have already caused irreversible damage to many of the systems that generate,

regulate and store fresh water, the report says. Rising temperatures, driven mostly by the burning of

fossil fuels, have altered precipitation patterns and increased the rate of evaporation from landscapes.

Deforestation and development have destroyed the ecosystems that filter and clean rainwater.

Overextraction is causing the collapse of subterranean aquifers that store groundwater, reducing their

capacity to become recharged. And melting mountain glaciers, which accumulated over centuries or

millennia, will not grow back in a human lifetime.

“What appears on the surface as a crisis is, in fact, a new baseline,” the report authors write. “Some

losses are now unavoidable, and the central task is to prevent further irreversible damage while

reorganizing the system around a smaller hydrological budget.”

Existing policies are too narrowly focused on improving sanitation and drinking water and helping

industries to become incrementally more efficient, the report says. Ahead of an upcoming U.N. water

conference in the United Arab Emirates, it calls on leaders to declare a “global water bankruptcy” and

adopt a new approach to managing the world’s dwindling supply of safe water. Otherwise, it warns, the

world will slide deeper into a future of food shortages, disease outbreaks and water-fueled conflict.



Madani, who was born in Tehran, became convinced of the need for a new approach to water

management after watching a decades-old black-and-white video about shortages in the Iranian capital.

The narrator referred to the situation as a “crisis” — the same language being used now to describe the

multiyear drought that has threatened Tehran’s water supply and prompted President Masoud

Pezeshkian to contemplate evacuating the city.

“How long can we call something like this crisis?” Madani said. “A crisis means a shock — it’s an

anomaly that must be addressed urgently, but still you have hopes that the baseline can be restored.”

“I think it’s a big lie if you’re communicating to the public that this is a temporary situation,” he added.

What Iran — and the world — are truly facing is “a postcrisis situation of failure.”



The water shortages in Iran — which experts have linked to human-caused climate change as well as

surging demand and mismanagement of limited resources — have led to rationing, power cuts and

increased food prices. The economic strain has helped fuel the mass protest movement currently

gripping the country, which in turn has prompted a brutal crackdown by government forces.

Source: World Resources Institute Aqueduct 4.0 SARAH KAPLAN AND DANIEL WOLFE / THE WASHINGTON POST

A quarter of the world's population faces "extremely high" water stress

"Extremely high" stress indicates that a country exhausts at least 80 percent of its
renewable water supply each year.
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These issues increasingly affect countries of all sizes and income levels, said Melissa Scanlan, an

environmental law expert and director of the Center for Water Policy at the University of Wisconsin at

Milwaukee, who did not contribute to the report.

Major urban areas — from Cape Town, South Africa, to Chennai, India, to Mexico City — have teetered

on the brink of “day zero” events, when water supplies fall so low that millions of people’s taps run dry.

Pervasive droughts have caused spikes in the prices of foods such as Mediterranean olive oil and

California vegetables, while saltwater contamination from rising seas has caused billions of dollars in

damage to rice paddies and fruit farms in Vietnam. Large hydropower dams from Zambia to Nevada

have seen reservoir levels fall so low they lose their ability to produce electricity. And some places have

pumped so much water from their aquifers that their land is sinking — damaging infrastructure and

making these areas more vulnerable to floods.



“The global scope of the report is useful in showing repeat patterns,” Scanlan said. “It’s not just the

Southern Hemisphere, it’s not just the Middle East. There is something larger at play in terms of how

we’re treating water across the world.”

The report also shows how water problems are already wreaking economic and political havoc. Western

U.S. states are locked in a years-long battle over the dwindling Colorado River. Egypt, Sudan and

Ethiopia are at odds over a massive new dam on a major tributary of the Nile. Research shows that

undocumented migration from Mexico to the United States increases amid warming-fueled droughts.

“Lack of water means lack of food,” Madani said. “It means famine, unemployment, chaos, revolution.”



Source: Pacific Institute Water Conflict Chronology SARAH KAPLAN / THE WASHINGTON POST

Conflict over water is surging

The number of recorded incidents has increased by an order of magnitude since 2000
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Includes incidents cataloged by Pacific Institute researchers as of Nov. 2025.

A lot of this geopolitical turmoil comes down to what Madani calls a “mismatch between water

availability and water consumption.” The laws, contracts and treaties that govern water use — such as

the century-old compact determining allocation of the Colorado River — were based on a climate that

no longer exists, he said. Farmers, cities and industrial water users trade blame over who is taking more

than their fair share, without acknowledging that the overall pie has shrunk. Typical measures to

address shortfalls, such as drilling deeper wells or diverting more water from rivers, can end up making

the problem worse.

Much the way a company filing Chapter 11 bankruptcy must restructure operations, renegotiate

contracts and create a new plan to pay debts, the world should reassess how much water is actually

available and prioritize among competing claims, the U.N. report says. In some cases, that might

involve limiting new development in water-stressed cities or restricting the growth of water-intensive

industries. World leaders must also protect the forests, wetlands and other ecosystems that pay a

crucial role in Earth’s water cycle.



The biggest challenges — and the biggest opportunity for change — lie in the agriculture sector, which

accounts for 70 percent of humanity’s water usage, said Rabi Mohtar, a hydrologist who leads the

Water-Energy-Food Nexus Research Group at Texas A&M University.

Governments may need to impose restrictions on irrigation and groundwater pumping or require

farmers to shift to less-thirsty crops, he said. They should also implement regulations to prevent

pesticides, fertilizers and other forms of agricultural runoff from polluting the shrinking water supply.

Mohtar, who was not involved in the U.N. report, expressed skepticism about the rhetorical value of

declaring “water bankruptcy.” He worried that the terminology might discourage people from taking

action, because it sends the message that humanity has already failed.

But he agreed with the basic premise that people have drastically exceeded the planet’s capacity to

produce clean, fresh water.



“The time when we have abundance is over,” Mohtar said. “I would like to see accountability to every

single drop.”

Rethinking the world’s approach to managing water will have far-reaching economic and social

consequences, the U.N. report acknowledges. Arid nations might need to import food rather than trying

to grow it themselves. Farmers in areas that can no longer support agriculture may need to pursue

other livelihoods. If changes aren’t implemented in a manner that is equitable and inclusive, the report

said, the world’s poorest and most vulnerable people will inevitably suffer the most.

Yet Madani emphasized that addressing the world’s water challenges will yield “co-benefits” in other

areas. Restoring wetlands can help reduce dust storms, improving air quality and public health.

Techniques to boost farmland’s ability to retain water also help the soils absorb more carbon.

“In a fragmented world, water might be an excuse for bringing people together,” he said.

What readers are saying

The comments highlight concerns about water management, emphasizing the depletion

of vital aquifers like the Oglala for agricultural exports and the challenges posed by

overpopulation and land rights. Some comments suggest that water scarcity could lead to

conflict and advocate... Show more

This summary is AI-generated. AI can make mistakes and this summary is not a replacement for reading the comments.
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1. Executive Summary 

Access to safe and affordable drinking water 
and wastewater services is essential for 
human health, and a necessity for 
communities to function and thrive. Yet, 
unaffordable water bills are a widespread 
and growing issue, impacting millions of 
households throughout the nation. Many low-
income households are struggling to pay their 
water bills, leading to economic stress and 
the potential to lose access to water services 
or even their homes in certain instances. 
When households are unable to pay their 
water bills, service disconnections can have 
impacts that include public health concerns, 
economic instability, social inequality, and 
psychological and psychosocial stress. Water 
utilities, meanwhile, are working to meet 
rising costs for operations and maintenance, 
upgrading aging infrastructure, and protecting 
public health and the environment, while 

The U.S. Environmental Protection 
Agency (EPA) has prepared this 
Water Affordability Needs 
Assessment: Report to Congress 
in response to the directive in the 
Infrastructure Investment and 
Jobs Act of 2021 (IIJA), Section 
50108, [42 U.S.C. 300j-19a].  

Water Affordability is a widespread 
and growing issue. EPA estimates 
that between 12.1 million and 19.2 
million households throughout the 
U.S. lack access to affordable water 
services. Nationally, the cost of 
unaffordable water service bills 
ranges from $5.1 billion to $8.8 
billion. 
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facing difficult decisions about raising rates – often with the possible consequence of taking on 
substantial financial risk. As a step toward alleviating these challenges, a national water services 
affordability program could help bring relief to struggling households and communities.  

The goal of this Report to Congress is to provide an understanding of the impact of the water1 
affordability burden felt across the United States (U.S.) among households and utilities, as directed 
in the Infrastructure Investments and Jobs Act (IIJA), Section 50108. The Report summarizes 
decades of work; highlights utilities, academics, and associations that have been at the forefront of 
this research; and develops approaches to address water affordability concerns. Peer-reviewed 
studies are cited where available. However, there are understudied areas of water affordability 
where data are scarce, and peer-reviewed studies covering the nation are not available. In these 
instances, the best available data are cited, and are necessary to include to meet direction from 
Congress, in particular to establish estimates of cost of best methods to reduce the prevalence of a 
lack of affordable access to water services. Data analysis in this Report includes the number of 
households in need of assistance as defined by the IIJA, the prevalence of utilities that have a 
disproportionate percentage of households needing assistance in their service area which may 
result in systemwide fiscal sustainability challenges, and the cost to address water affordability.  

In producing this Report, EPA gathered input from a wide range of interested parties, including 
utilities, associations, academia, nonprofits, community-based organizations, advocacy groups, 
and the public. These interested parties included experts who have spent decades working to 
address water affordability challenges across the U.S. To determine the distribution of percentage 
of household income required to pay for basic water services in this report, EPA evaluated income 
and water service rates data from households and utilities across the U.S. Rates captured both 
drinking water and wastewater charges. EPA estimated a range of the number of households 
throughout the U.S. experiencing high water burden by using two affordability threshold values, 3% 
and 4.5% of household income spent on drinking water and wastewater bills combined. Preliminary 
analysis indicates between 12.1 million and 19.2 million households throughout the U.S. lack 
affordable access to water services. This represents between 9.2% to 14.6% of total households in 
the U.S. Preliminary analysis also shows that 23% of community water systems service a 
disproportionate percentage of households needing assistance. The estimated unaffordable 
portion of water service bills ranges from $5.1 billion to $8.8 billion nationwide. 

There is no single, universal approach that can address water affordability at a national level. While 
federal resources, such as the IIJA and the American Rescue Plan Act funds, provide an increased 
level of funding for water utilities, the need for both capital investment and operations support still 
outpaces the tools at utilities’ disposal. Large-scale, sustainable change requires addressing the 
systemic challenges in how water utilities are funded, how rates are set, and how assistance 
programs are established to support rate payers. It also requires continued investment in the 
nation’s aging infrastructure. Within this context, however, a national water services affordability 

 

1 “Water services” and “water affordability” refer to both drinking water and wastewater throughout this report. 
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program can serve as a critical tool for alleviating some of the financial stress faced by households 
and utilities around the country.  

This Report provides recommendations based on feedback provided by interested parties, analysis 
and published literature in Section 9 to reduce unaffordable access to water services. These 
recommendations fall into three broad categories: 

Establishing a Federal Water Assistance Program 

Increasing Education, Outreach and Knowledge Around Solutions to Address Affordability 

Increasing Ways to Reduce Water Infrastructure Capital and Operating Costs.  

These potential options to address water affordability include funding for a federal low-income 
water assistance program. EPA estimates the range of cost to fund the pilot program authorized in 
IIJA Section 50109 to be between $115 million and $185 million per year. A permanent federal 
assistance program can bring relief to communities and utilities across the U.S., where efforts to 
close the affordability gap are falling short.  
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2. Background and Statement of Purpose 

The costs of drinking water and wastewater services2 have increased significantly across the U.S. in 
recent decades (Cardoso & Wichman, 2022; Patterson & Doyle, 2021; Patterson et al., 2023; 
Teodoro & Thiele, 2024). Utilities face rising capital and operating costs due to multiple factors 
including aging infrastructure, treatment standards, inflation, supply chain disruptions, deferred 
maintenance, and delayed rate increases. Continued investment in capital programs is required to 
ensure that water utilities continue to protect health, safety, and the environment. Existing, aging 
infrastructure needs to be upgraded to maintain dependable performance. System adjustments 
must be made to account for changing population levels that affect a utility’s rate base size, and to 
respond to pressures from climate change. These are important actions for drinking water and 
wastewater service providers; however, the costs associated with these actions can pose an 
increased burden on U.S. households through their water bills. 

The ability of households to pay their water bills has critical implications on the well-being of 
communities across the nation (Sarango et al., 2023; Gaber et al., 2021; Kimutai et al., 2023). 
Without affordable access to safe drinking water and wastewater services, households may 
struggle to meet basic needs for daily activities like drinking water, cooking, cleaning, bathing, and 
flushing toilets. Households with long-term water burden can face financial hardships, which can 

 
2 “Water services” and “water affordability” refer to both drinking water and wastewater throughout this report. 
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lead to water shutoffs, disconnections, or even loss of home. Communities can be impacted by 
unaffordable water in the following ways: 

• Public health. Lack of access to safe water and sanitation can create obstacles to maintain 
hygiene and prevent the spread of diseases.  

• Economic instability. Strained household budgets add to existing financial stress and can 
even force people to decide which necessities to pay for and which to sacrifice.  

• Social inequality. High water rates disproportionately impact low-income households and 
rural and underserved communities. 

• Psychological and psychosocial stress. Water insecurity and inadequate sanitation 
contribute to poorer mental health and have been linked to increased depression and 
anxiety. 

In many communities across the U.S., local efforts to close the water affordability gap are falling 
short. Utilities are burdened with the decision to either increase rates to reliably provide clean and 
safe water or take on substantial financial risk. Increased rates lead to water affordability 
challenges for many households. Consequently, utilities are reluctant to raise rates, but failure to 
raise additional revenue or identify alternative funding sources can put utilities on an 
unsustainable financial path – leading to failing infrastructure, non-compliance and impaired 
reliability. Many utilities have revised rate structures to buffer the impact of rate increases to their 
low-income customers.  

2.1 Water Affordability Landscape 
Water utilities face significant financial challenges, including aging water infrastructure 
replacement or rehabilitation, adapting to growing or shrinking populations, climate and 
environmental challenges, necessary cybersecurity measures, and requirements to protect public 
health and the environment. Wastewater utilities must make capital investments to protect water 
quality, conduct necessary infrastructure upgrades, replace and repair existing treatment plant 
infrastructure, install collection and conveyance systems, install green infrastructure, and invest in 
combined sewer overflow (CSO) facilities. Drinking water utilities face financial burdens such as 
treatment plant and pipe replacement, treatment plant upgrades, storage tank replacement, and 
repair and replacement of other key assets. 

Together, EPA estimates the cost to fund utility needs for both clean water and drinking water 
projects nationwide over the next 20 years will be approximately $1.25 trillion, as reported in EPA’s 
2022 Clean Watersheds Needs Survey (CWNS) Report to Congress (EPA, 2024b) and EPA’s 7th 
Drinking Water Infrastructure Needs Survey and Assessment (EPA, 2023b). This total may 
underestimate the true nationwide need for the next 20 years of capital investments in clean water 
and drinking water infrastructure. Most of the projected needs that utilities submitted to the CWNS 
describe projects that will be completed within 5 to 10 years. The true 20-year planning horizon will 
likely need to address much more about water infrastructure to protect public health and the 
environment. Figure 1 shows the change in clean water infrastructure need from 2008 to 2022. 
Figure 2 shows how drinking water needs have increased over the past 20 years across several 
categories, including water distribution/transmission, treatment, source, and storage. 
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Figure 1: Total Reported Clean Water Infrastructure Needs Nationwide by Category, 2008-2022 (January 
2022 Dollars in Billions)  

Note: Some needs categories were aggregated for this figure as follows: wastewater refers to secondary wastewater 
treatment, advanced wastewater treatment, conveyance system repair and replacement, and CSO corrections. The 2012 
CWNS indicated that reduced budgets, American Recovery and Reinvestment Act funding, inadequate documentation, a 
change in CWNS required documentation, and lack of participation in some needs categories were associated with the 
largest portions of the decrease in infrastructure needs from the 2008 survey to the 2012 survey. Between the 2012 and 
2022 surveys, two infrastructure categories were added in the 2022 total needs, the number of planned water quality 
projects addressing aging infrastructure and climate change adaptation increased, and an improved online portal 
simplified data collection and led to robust participation. Territories were included in the 2022 CWNS. Projects on Tribal 
lands and Alaska Native Villages were not included in the CWNS; these needs are documented in a separate survey by the 
Indian Health Service. 

Source: 2022 EPA Clean Watersheds Needs Survey Report to Congress 
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Figure 2: Total State 20-Year Drinking Water Infrastructure Need by Project Category (January 2021 
Dollars in Billions) 

Note: The assessments differed in scope (small community water systems, American Indian and Alaskan Native Village 
systems, and not-for-profit non-community water systems were not included in data collection every survey cycle, but 
where data was not collected the total need for the state was calculated using previously collected data for those 
categories, converted to that Assessment’s year). Puerto Rico and DC were included in the 7th Drinking Water 
Infrastructure Needs Survey and Assessment. The 7th Drinking Water Infrastructure Needs Survey and Assessment 
includes capital investment needs of water systems serving American Indian and Alaska Native Village water systems. 

Source: 7th Drinking Water Infrastructure Needs Survey and Assessment (2024) 

In addition to the increased need for water infrastructure upgrades and improvements, utilities also 
face increases in capital and operating costs. A recent analysis from Standard and Poor’s (S&P) 
showed an 8% increase in capital and operating costs faced by water and wastewater utilities year-
over-year (D'Silva et al., 2023). While federal resources, such as the IIJA and American Rescue Plan 
funds, are providing increased levels of funding, the need for both capital investment and 
operations and maintenance (O&M) still outpaces the tools at utilities’ disposal. Some utilities are 
taking resourceful steps to increase efficiencies and reduce costs, including regionalization and 
partnership with nearby utilities, and outsourcing operational functions like billing. Utilities are also 
working to address water affordability and efficiency at the household level by changing rate 
structures, introducing Customer Assistance Programs (CAPs), encouraging use of low water use 
appliances and strategies, and at the utility level through leak detection and repair programs 
(EPA, 2021a). Because projected capital and operational costs for water utilities have increased, 
utilities often need to raise rates to account for the current and future needs. Doing so has 
increased consumer spending on water bills. A recent report from the National Association of 
Clean Water Agencies (NACWA) predicted wastewater service rates would increase 4% per year 
from 2022 through 2026 across the country (NACWA, 2021). The American Water Works 
Association (AWWA) recently published a study that found rate increases in drinking water and 
wastewater bills at an average combined monthly price of $79.39 in 2017 to $95.02 in 2023 at 6,200 
gallons per month (Teodoro & Thiele, 2024).  
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The way in which utilities implement rate increases has a significant impact on water affordability. 
Rate structures affect the burden that water utilities place on low-income customers. For example, 
Teodoro and Thiele (2024) found water rate structures became more regressive between 2017 and 
2023, with utilities collecting less revenue through volumetric charges and more revenue through 
fixed charges. The study found that this shift in rate structures contributed to worsening water 
affordability concerns over the six-year period. More information on the impact of rate structures on 
water affordability can be found in Section 4.6 - Prior Work Evaluating Policy Implications of Water 
Affordability Study Findings. 

To offset the impact to low-income households, some utilities are adopting more equitable rate 
structures that can help buffer rate increases. Some water affordability rate structures utilize a 
pricing system for water services designed to make water more accessible to low-income 
households by implementing tiered rates where the cost per unit of water decreases for lower 
consumption levels, often including a "lifeline rate" for essential water usage at a significantly lower 
price, aiming to ensure basic water needs are affordable even for those with limited income. These 
rate structure approaches can include income-based rate structures, inclining block rates and tax 
based rates. The AWWA M1 Manual helps utilities design, evaluate and restructure water rates, 
fees, and charges as well as provide valuable information on affordability programs and the 
business case for low-income discounts (AWWA, 2016). 

Utilities sometimes prefer higher fixed charges because these provide reliable revenue even during 
times of variable demand, such as decreased seasonal demand or a water-use restricted drought. 
Significant work has been done to analyze the impact of various rate structures and to create tools 
that assist utilities in developing more equitable and reliable pricing models. The Natural Resources 
Defense Council (NRDC) Water Affordability Advocacy Toolkit indicates utilities can implement 
complementary strategies to lessen revenue variability sometimes associated with lower fixed 
charges (Levine et al., 2022). Additionally, the NRDC Water Affordability Business Case Tool allows 
utilities to model the impact of different discount program structures for low-income households 
(Levine & Osann, 2023).  

Figure 3 compares the Consumer Price Index (CPI) of water, sewer, and trash collection services 
against the CPI of all items for urban consumers from 1998 to 2024. Water, sewer, and trash 
collection services in U.S. cities nearly tripled in price over this 26-year period. Prices in this 
category have increased at more than twice the rate of overall consumer prices. While aggregate 
prices tend to cool during periods of economic recession, water, sewer, and trash collection 
services show near continual increase.  
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Figure 3: Consumer Price Index for Water, Sewer, and Trash Collection vs. All Items for Urban 
Consumers, 1998 - 2024 

Source: U.S. Bureau of Labor Statistics, 2024a; U.S. Bureau of Labor Statistics, 2024b 

2.2 The Impact of Unaffordable Water on Households 
Water affordability is a complex issue that affects many people, including lower-income 
households, senior citizens on fixed incomes, and those who experience short-term disability or job 
loss. Many low-income households across the U.S. struggle to pay their water bills. Results of a 
recent survey by the U.S. Department of Health and Human Services (HHS) show that roughly 20% 
of households had outstanding arrearages or were in debt to their water utility. This percentage can 
be even higher in some communities; for example, 32% of households in Tribal communities had 
outstanding balances (HHS, 2024). Duke University found that up to a third of households work 
more than a day each month to afford water bills (Patterson & Doyle, 2021).  

When the cost of water services increases, households face difficult choices that can lead to 
broader economic impacts. High water bills can force families to cut back on other essential 
expenses, such as food, healthcare, and education. This can result in health impacts such as 
underutilization of healthcare and medications, food insecurity, and decline in mental health 
(Sarango et al., 2023; Gaber et al., 2021; Kimutai et al., 2023). Additionally, access to affordable 
water is crucial for maintaining public health. Unpaid bills can lead to water disconnections and 
residential shutoffs, which can force households to rely on unsafe water sources or to forgo 
essential hygiene practices, a challenge highlighted during engagement sessions for interested 
parties held by EPA in 2024. Further compounding the impacts of higher water costs, session 
participants indicated that some low-income households have high water usage due to high home 
occupancy, old or inefficient appliances and fixtures, and leaky plumbing. 

The impacts of unaffordable water fall disproportionately on a subset of the population in a 
community. Older populations on fixed incomes may struggle with rising rates, putting financial 
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pressure on their household budgets (Patterson & Doyle, 2021). Communities predominately 
composed of racial and ethnic minority populations often have a greater burden of inequitable 
access to clean water infrastructure than other communities. This can lead to water 
contamination, health crises, and other water equity issues (Hansen & Hammer, 2022). The 
disproportionate impact to specific residents within a community based on race and age was 
stated by numerous community advocacy groups during the engagement sessions for interested 
parties held by EPA in 2024. They emphasized the impact to multigenerational households, minority 
residents, and elderly customers, as well as unique challenges for those that pay for water and 
wastewater service indirectly through rent. The relationship between renters and water bills is a 
complex issue. Advocacy groups have explored this relationship and put forward solutions (Levine 
et al., 2022). Pathways to provide assistance to renters are explored in Section 9 - EPA 
Recommendations.  

2.3 Water Affordability Challenges Faced by Utilities 
Water utilities across the U.S. also face significant water affordability challenges. These costs are 
driven in part by rising operational costs, the need for substantial investments in maintenance, and 
upgrades of existing, aging infrastructure. Utilities face the balancing act of funding routine O&M 
costs and longer-term capital expenditures to replace or upgrade infrastructure. O&M cost 
increases are often driven by labor and supply costs and the increased maintenance needs of aging 
plant and pipeline infrastructure. Capital expenditures are often driven by the need to replace or 
upgrade infrastructure due to age, increased demand from population or industrial growth, and the 
need for resiliency to climate change. 

Another driver of capital expenditures is the need to protect public health and the environment. 
Some utilities have met these challenges by using innovative funding and financing approaches. 
During the engagement sessions for interested parties held by EPA in 2024, participants noted that 
some water utilities, such as mobile home parks, some condos, and those not affiliated with the 
local municipality, are often unable to access funding programs or generate additional revenue. A 
federal water assistance program, discussed in Section 9.1 - Establishing a Permanent Federal 
Water Assistance Program, could help households struggling with unaffordable water, and in turn 
help utilities to have reliable capital to implement necessary improvements. Water assistance can 
mitigate rate increases for households, so low-income households feel less of this financial 
impact. Water assistance to households also helps ensure utilities are receiving adequate bill 
payments to support necessary infrastructure. Additionally, water assistance can help utilities 
more equitably implement true cost pricing.  

Many cities and utilities have deferred rate increases for various reasons. Deferring rate increases 
can cause these utilities to need to raise rates significantly in a few short years (“rate shock”), 
leaving customers with less time to adjust to higher bills than slower rate increases over time. Not 
implementing necessary rate increases can also cause deferred maintenance, resulting in higher 
future capital costs. 

Customer arrearages further exacerbate financial pressures for water sector utilities. The 2022 
Low-Income Household Water Assistance Program (LIHWAP) Survey showed that very large 
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utilities, which serve populations of over 100,000 customers, had an average arrearage balance of 
approximately $15 million per utility. When too many customer accounts fall behind in paying their 
bills, some utilities find rates and fees inadequate to cover infrastructure needs and treatment 
costs. The LIHWAP Survey also found that utilities of all sizes faced challenges in setting rates that 
are affordable for customers while covering necessary costs needed to meet sound financial 
metrics (HHS, 2024).  

2.4 Utility-Led Customer Assistance Programs 
Some utilities have developed CAPs that focus 
on individual customers' ability to pay for 
drinking water and wastewater services. CAPs 
can help households that are unable to pay a bill 
by restoring services, preventing disconnections, 
and making bills more affordable. Some 
programs may also offer installment plans to 
help customers spread out past due 
balances over time.  

Some utilities have designed CAPs that fit their 
own needs and those of their local communities. 
These programs use tools such as bill discounts, 
special rate structures, and other tactics to 
support customers who are facing challenges in 
paying their water bills. EPA has developed a 
compendium of drinking water and wastewater 
CAPs, which describes examples of these programs throughout the country (EPA, 2016). Many large 
cities offer CAPs, as well as some small cities and towns. There is extensive, detailed literature 
documenting key considerations that utilities should account for when developing and 
implementing CAPs, including lessons learned and tips for success (AWWA, 2022; Cromwell et al., 
2010; Levine et al., 2022; UNC EFC, 2017; Ward et al., 2024). 

While these programs have been successful in assisting households, there are limitations. Large 
utilities with bigger rate bases are more likely to have CAPs, yet funding to support them is still 
limited. For many smaller utilities, developing and implementing a CAP is out of reach given limited 
staffing and financial resources. In some areas, legal and policy barriers limit the ability of utilities 
to offer bill discounts or free services to some customers (UNC EFC, 2017).  

The San Antonio Water System 
(SAWS) is one example of a 
successful utility-led CAP. This 
robust program shifts the burden 
of access away from customers 
and connects them with 
assistance in 14 different areas, 
including reduced meter fees and 
discounted monthly bills. Read 
more about the SAWS CAP in the 
case study in Appendix A.  

2.5 Federal Assistance Efforts 
During the COVID-19 pandemic, Congress recognized the vital importance of having access to 
clean, safe water and sanitation to limit the spread of infectious disease. In response, the federal 
government established the LIHWAP, which provided funds to states, territories, and Tribes to 
support low-income households with water bills. Grant recipients used LIHWAP funding to pay 
utilities to reduce arrearages and rates charged to recipient households. The program has 
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concluded and served a total of 1.7 million 
households nationwide (Office of Community 
Services (OCS), 2024b). Specific LIHWAP 
program information, including information on 
allocation of funding, is available at the 
HHS website. 

The ability of low-income households to 
access other essential resources are already 
supported by federal programs, such as 
Temporary Assistance for Needy Families 
(TANF), Supplemental Nutrition Assistance 
Program (SNAP), and Low-Income Home 
Energy Assistance Program (LIHEAP). In 
FY2023, SNAP provided food benefits to 
approximately 42.1 million low-income 
individuals to supplement their grocery 
budgets (U.S. Department of Agriculture, 
2024). LIHEAP received FY2024 appropriations 
of $4.025 billion and supported an estimated 
5.1 million households in FY2023 (OCS, n.d.). 
LIHWAP was established as a temporary 
program and has since ended. However, the 
need to address water affordability, especially 
for low-income households, remains.  

2.6 Summary 
Water affordability is a growing problem across the country. In many areas, the cost of drinking 
water and wastewater services has more than doubled since 2000. The estimated need for water 
infrastructure investments will be over $1.2 trillion over 20 years, which will further increase service 
costs and require further rate increases. This can disproportionately affect low-income households 
and communities of color.  

  

The San Carlos Apache Nation is 
an example of a community that 
benefited significantly from 
LIHWAP. Residents face major 
challenges, with an 
unemployment rate of 65%. In 
2021, the Tribe was granted 
$310,510 through LIHWAP, which 
enabled them to restore service for 
households whose drinking water 
and wastewater services had been 
disconnected due to nonpayment. 
Many families applied, and 
program funds were used to pay 
for water bills and to empty septic 
tanks. Read more about the San 
Carlos Apache Nation's 
experience with LIHWAP in the 
case study in Appendix A. 
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3. Defining Water Affordability 

There is no single approach to defining or measuring water affordability. Each approach applies a 
unique lens that explores the different elements of a community, such as demographics, 
socioeconomic characteristics, and financial capacity constraints. The literature on water 
affordability definitions and metrics is expansive and represents different viewpoints among 
interested parties. During EPA’s water affordability listening sessions for interested parties held in 
Spring 2024, participants stressed the importance of looking holistically at affordability challenges 
and recognizing how needs may vary across communities. Interested parties also emphasized the 
need to explore both qualitative and quantitative approaches to defining what it means to have 
access to affordable drinking water and wastewater services.  

Both qualitative definitions and quantitative measurements of water affordability can be useful in 
evaluating the water burden faced by different communities. Qualitative definitions provide context 
about the economic tradeoffs between basic water services and other essential expenditures. They 
help frame water affordability as a piece in the larger picture of household and community 
affordability challenges. Quantitative affordability metrics can help utilities and other interested 
parties understand the financial capability of households and communities to pay for necessary 
infrastructure, O&M costs, and improvements, which, in turn, enable utilities to set appropriate 
rates and support programs to assist customers regardless of ability to pay. In addition to allowing 
for evaluations of water affordability, these various metrics each tell a different story about the 
water burden faced by those within a community. The following section describes some of the 
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most common water affordability definitions and metrics, including comparisons across 
different approaches. 

3.1 Qualitative Definitions of Water Affordability 
One widely used qualitative definition of water affordability is the ability of a household to pay for 
basic water services necessary for drinking, cooking, cleaning, and sanitation without experiencing 
undue hardship (Patterson & Doyle, 2021; Raucher et al., 2019). The United Nations definition of 
water affordability further characterizes “undue hardship” by describing water affordability as 
“essential water and sanitation services available at a price that does not prevent access, nor 
interfere with other essential expenditures such as food, healthcare, housing, clothing, and 
education” (United Nations Human Rights Council, 2015). Legal definitions of “undue hardship” 
refer to the imposition of “significant difficulty or expense” as a result of a lack of adequate 
accommodation (Cornell Law School, 2024). These definitions also note that while people may 
successfully pay water bills, they may still be facing undue hardship related to other categories of 
necessary spending. Therefore, simply examining the rates of customer nonpayment may provide 
an incomplete view of undue hardship.  

The water affordability field is rapidly evolving and expanding to meet growing challenges faced by 
households throughout the country. Advocacy groups, policymakers, and the academic community 
continue to refine qualitative definitions of affordability to better characterize water burden and 
develop tools for addressing the challenge. The NRDC Water Affordability Advocacy Toolkit was 
developed to provide tools for state and local policymakers to better understand water affordability 
challenges in their communities. It defines an affordable bill as one that “has a reasonable 
likelihood of being sustainably paid, as defined by a prescribed ‘bill burden’ that does not 
unreasonably impinge on a customer’s income” (Levine & Osann, 2023). The Aspen Institute 
stresses that “no person should be denied essential water services based on ability to pay” and 
recognizes that the push for water affordability should not be interpreted as free utility services but 
should rather focus on a commitment from all levels of government to ensure these services are 
affordable to the entire community (The Aspen Institute & Nicholas Institute for Environmental 
Policy Solutions, 2022). The U.S. Water Alliance adopts a similar definition, while also emphasizing 
that affordability means “the costs of water systems are distributed equitably across society” and 
that it is essential for households to be able to “pay for water and wastewater services without 
having to forgo or cut back on other necessary expenses like housing, food, medication, 
transportation, or other utility services” (U.S. Water Alliance, 2023). Other definitions expand water 
affordability to better capture stormwater, and the needs of decentralized systems (e.g., septic 
systems) (Maxcy-Brown et al., 2024). 

3.2 Quantitative Measures of Water Affordability 
Researchers have proposed various metrics to measure and evaluate water affordability. These 
metrics do not define water affordability, but rather, each metric provides a unique perspective into 
the overall picture of water affordability within a given community or a single household. Because 
the financial health of utilities is largely dependent on the economic health of their local 
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community, utilities rely on metrics that determine the financial ability of households to pay 
increased water rates within the utility's service area. Other metrics look at water affordability at 
the household level by determining the financial burden of water bills on individual households or a 
representative household within the community. This section describes approaches that have 
been used at both the community level and the household level to quantitatively evaluate 
water affordability.  

Most water affordability metrics compare the cost of a water bill at a given consumption level to a 
measure of household income. Affordability metrics that have been used in the academic literature 
look at the amount spent on drinking water and wastewater bills as a percentage of total household 
income, disposable income, or in terms of hours spent working at minimum wage. Some previous 
studies have explored affordability using a community-level summary of income. Two common 
summary statistics used to examine affordability at the community level include the Median 
Household Income (MHI) and the upper limit of the Lowest Quintile Income (LQI). The individual 
household level is the most granular level of water affordability measurement. 

Aggregate Community-Level Measures 

• Median Household Income (MHI) is the midpoint of the distribution of community income 
or the 50th percentile. Half of the households in the community earn more than the median 
income, and half of the households earn less than the median income.  

• Upper Lowest Quintile Income (LQI) is the upper value of the lowest quintile of income or 
the 20th percentile. Approximately 20% of households earn less than the upper LQI.  

Household-Level Measure 

• Estimates of individual household incomes allow researchers to show the full 
distribution of the percent of income spent on drinking water and wastewater services 
across the community. 

Figure 4 compares community-level summaries of income to the use of individual household-level 
incomes and highlights the extent to which low-income households are represented in each metric. 
The teal circles denote which households fall within the grouping (e.g., the two lowest earning 
households are the lowest quintile of a community of 10 homes). The gold homes denote which 
household’s income would be characterized as a representative household in an affordability 
calculation. As shown in the graphic, MHI captures information at the community-level, but is not 
sufficient to describe the water burden for lower-income households because half of the 
households in the community have incomes below the median. Studies that examine affordability 
for lower-income households at the community level commonly use the upper LQI as the 
representative income (Teodoro, 2018; Teodoro, 2019; Teodoro & Saywitz, 2020). While this 
community-level value provides more information on lower-income households in the community 
than the MHI, it still is not sufficient to understand the burden for the lowest fifth of households. For 
this reason, several recent studies have advocated for measuring affordability at the household 
level (Patterson et al., 2023; Cardoso & Wichman, 2022a).  
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Figure 4: Comparison of MHI, LQI, and Individual Household Income Metrics 

3.2.1 Approaches That Measure Affordability in Terms of the Financial Strength of a 
Community 

Utilities, agencies, and other interested parties use several metrics to determine the financial 
strength of the community. These metrics help utilities gauge the financial impact of rate increases 
needed to implement necessary infrastructure maintenance and upgrades based on a summary 
statistic of income within a community. Metrics that use average or median household incomes to 
indicate the financial capacity of a community do not ensure that rates are affordable for every 
household in the community (Patterson & Doyle, 2021).  

The Poverty Prevalence Indicator (PPI) measures the percentage of households below 200% of the 
Census Bureau’s Federal Poverty Thresholds. This metric is based entirely on U.S. Census Bureau 
income and household data, but it does not consider the cost of water bills, and therefore 
measures only the degree to which poverty is prevalent in the community (Raucher et al., 2019). It 
furthermore does not account for cost of living, which varies between each city, state, and region. 
When a utility services a community with high poverty levels, there is an increased challenge for 
households to afford a utility’s services, which affects the utility’s revenue potential (Patterson & 
Doyle, 2021).  

The MHI metric reflects the annual cost of water services as a percentage of a community’s MHI 
(U.S. EPA, 1997; U.S. EPA, 2024a). It provides a simple measurement of water affordability at the 
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community level and can be calculated for the entire utility’s service population or for separate 
regions or neighborhoods within the service area. However, MHI does not capture income 
disparities within a community at the household level and thus cannot inform an understanding of 
the rising affordability problems for low-income households. Like PPI, the MHI metric does not 
account for variations in cost of living between cities, states, and regions. 

EPA’s Clean Water Act (CWA) Financial Capability Assessment Guidance (U.S. EPA, 2024a) includes 
three metrics for evaluating community-level affordability for the cost of wastewater services: the 
Residential Indicator (RI), the Financial Capability Indicator (FCI), and the Lowest Quintile Poverty 
Indicator (LQPI). This guidance was developed to evaluate a utility’s financial capability to comply 
with CWA standards, rather than to evaluate household-level affordability for wastewater services. 
The RI reflects the compliance costs per household as a percentage of MHI for the service area of 
the utility. The FCI measures a community’s ability to implement CWA controls, and incorporates 
data on debt, socioeconomic, and financial conditions. The FCI is a composite of six variables that 
measure a community's financial management, socioeconomic condition, and debt burden. These 
variables are assigned a numeric score and then aggregated and compared to national 
benchmarks. While the RI and FCI do not account for variability in income distribution across 
service areas, the LQPI measures the 20th percentile of household income and is more 
representative of the financial capabilities of lower-income households within the community. 

3.2.2 Approaches That Measure Water Burden at the Household Level 

Several recent research papers have analyzed water affordability at the individual household level 
using the full distribution of household income in a given location (Patterson & Doyle, 2021; 
Cardoso & Wichman, 2022a; Patterson et al., 2023). These papers show the distribution of water 
burden experienced by households both across and within communities. A common way to 
measure water burden is through the Income Dedicated to Water Services (IDWS) metric, which is 
the percentage of income that households spend on drinking water and wastewater bills. Utilities 
and governments can use this metric to understand the extent of affordability challenges across 
households within a given community. When combined with threshold value of the percent of 
income spent on water that is deemed affordable, an estimate of the percentage of households 
within a service area that need water assistance can be developed as well as an estimated cost to 
alleviate this water burden for the community.  

Several prior approaches have combined multiple metrics to develop a more comprehensive 
picture of affordability challenges. Teodoro (2018, 2019) and Teodoro and Saywitz (2020) used two 
complementary affordability metrics: the Affordability Ratio (AR) and Hours of Labor at Minimum 
Wage (HM). The AR metric calculates the ratio of the price of basic water services to the 
household’s disposable income. The metric assesses water affordability for a household while 
accounting for the household’s other essential needs, such as food, housing, and healthcare; and 
demonstrates the economic tradeoffs that customers face due to the cost of basic drinking water 
and wastewater services. While this metric may provide deeper insights into the burden faced by 
households than the IDWS metric, there are additional data requirements and empirical 
challenges. In addition to estimating household drinking water and wastewater costs, calculating 
the AR requires an estimate of both household income and the cost of other essential expenditures 
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from consumption surveys.3 The HM metric represents the number of hours a customer would 
need to work at minimum wage to earn the amount necessary to pay for basic drinking water and 
wastewater services. HM shows a simple estimate of the impact of water service costs on a single-
earning minimum wage household but does not account for essential non-water expenditures. AR 
and HM can be calculated for an individual household or a representative household. Individual 
household-level metrics provide a greater understanding of distribution of water burden across the 
community and allow a greater focus on basic water needs of low-income households rather than 
average water consumption among median income customers. 

In a recently published article, Skerker et al. (2024) suggest three metrics based on water bill 
delinquency - the frequency, duration, and severity of delinquency - as alternatives to affordability 
ratios. Using detailed bill data, the authors find that Census blocks with similar affordability ratios 
may have different delinquency metrics. 

3.2.3 Affordability Thresholds and Prior Applications 

Most water affordability metrics use a threshold value to assess whether water costs are expected 
to be manageable on the community-level or for an individual household. Some of these 
thresholds, such as the Household Burden Indicator (HBI) and PPI, use a range of values to define 
levels of affordability. Other metrics use a singular cutoff value. For example, 4.5% of MHI is 
commonly used as a threshold value for evaluating the financial capability of a utility (Cardoso & 
Wichman, 2022; Berahzer et al., 2023 4; Mack & Wrase, 2017). Likewise, Teodoro (2018) suggests it 
is unreasonable for low-income households when their monthly drinking water and wastewater 
bills exceed 10% of their disposable income (using the AR metric) and/or require more than eight 
hours of work at the local minimum wage (the HM metric). Appendix C shows the affordability 
threshold values recommended for the metrics previously discussed in this section. While these 
thresholds are benchmarks to consider when evaluating affordability, it is important to remember 
that every community and every household faces unique challenges, and these thresholds may not 
be appropriate for every situation. For example, communities that have high housing and essential 
goods costs might struggle to pay water utility bills, as the average household budget is stretched to 
meet the higher cost of living. Additional analysis on water affordability should evaluate additional 
socioeconomic metrics and their impact on household water burden.  

Other programs and studies have used a variety of affordability metrics, thresholds, and other 
criteria or indicators to determine eligibility and assess costs associated with assistance programs. 
For example, to participate in the LIHWAP program, LIHWAP grantees (states, Tribes, or territories) 
were required to establish eligibility thresholds for households to qualify for benefits. These 
thresholds were based on total household income (at or below 150% of the federal poverty 
guidelines, at or below 60% of the state MHI, or measured with another lower poverty threshold) as 

 
3 In addition to the added data requirements, estimating essential expenditures from self-reported consumption surveys is challenging 
for two reasons: 1) self-reported data may be biased, and 2) estimating the cost of goods that are truly essential is difficult because 
households with a greater ability to pay will have greater expenditures in essential goods categories.  
4 Berahzer et al. 2023 is not a peer-reviewed study. The authors are leading economists and experts in the water affordability space. Many 
of the authors have published peer-reviewed studies. 
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well as other eligibility criteria required by grantees (OCS, 2023a). LIHWAP allowed for categorical 
eligibility based on enrollment in other means-tested programs, such as TANF, SNAP, Supplemental 
Security Income (SSI), and LIHEAP (OCS, 2023a). 

The Low-Income Water Customer Assistance Program Assessment Study used a multiple threshold 
approach to evaluate the cost of drinking water and wastewater services as a percent of household 
income. The study considered six income ranges from <$10,000 to $74,999. Four different 
thresholds were used to evaluate the cost of bill assistance at each income range. Two fixed 
thresholds for bill assistance were considered: 4.5% and 3%. Additionally, two variable thresholds 
were evaluated. The first was a 3% to 8% threshold that increases as income decreases, reflecting 
that lower income households pay a higher percentage of their income for water services under 
typical rate structures. The second reflects a progressive threshold ranging from 2% for the lowest 
income range to 4.5% for the highest (Berahzer et al., 2023), which reflects the fact that lower-
income households have less disposable income. 

States also have the flexibility to design their own affordability criteria and disadvantaged 
community definitions in their State Revolving Fund (SRF) Programs. The Clean Water and Drinking 
Water SRFs were established to assist water utilities with financing infrastructure improvements by 
providing below-market interest rates and extended loan terms. These criteria and definitions 
inform the SRF Programs’ distribution of additional subsidies to projects in eligible communities. 
States have broad discretion in developing their affordability criteria and disadvantaged community 
definitions. Many states use the MHI metric to create their definitions, although each state’s 
methodologies, thresholds, and definitions vary (U.S. EPA, 2024a; U.S. EPA, 2022). The SRF 
affordability criteria and disadvantaged community definitions are community-level metrics that 
are not intended to be applied on a household-level. 

3.3 EPA’s Approach for This Report 
The IIJA language directing this Report requires EPA to estimate the prevalence of water utility 
providers that contain a “disproportionate percentage” of “qualifying households with need.” 
Elsewhere, the IIJA language calls for an estimate of the “prevalence of a lack of affordable access 
to water services.” (See language in Appendix B.) EPA determined that the best approach to meet 
these requirements is to examine affordability of drinking water and wastewater bills using 
individual household incomes, as shown in Figure 4. Instead of measuring affordability at the 
community level, EPA evaluated the distribution of the water burden experienced by households 
within a community. An estimated water bill for basic use was compared to an estimate of the 
individual household incomes using the IDWS approach discussed previously (Patterson & Doyle, 
2021; Cardoso & Wichman, 2022a; Patterson et al., 2023). This approach most accurately captures 
the impact of water burden on low-income households.  

EPA conducted a thorough literature review of multiple affordability threshold values. EPA selected 
two thresholds, 3% and 4.5% of household income spent on drinking water and wastewater bills, to 
estimate a range of the number of households throughout the U.S. experiencing high water burden. 
The 4.5% threshold is widely used in literature (Cardoso & Wichman, 2022a; Berahzer et al., 2023; 
Heminger et al., 2023; Mack & Wrase, 2017). Use of the 4.5% threshold is largely consistent with 
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the HM metric, which suggests a threshold of one day (8 hours), or 4.6% of work hours in a month, 
assuming a 40-hour work week. The use of a percentage of income metric is also comparable to 
affordability metrics for other essential services, such as spending on electricity (Brown et al., 
2020a; Brown et al., 2020b). In order to generate a range of households throughout the U.S. 
experiencing high water burden, EPA also selected a 3% threshold, which is the lowest fixed 
threshold used in the Low-Income Water Customer Assistance Program Assessment report 
(Berahzer et al., 2023). 

EPA selected these threshold values for the purposes of generating an estimated range of 
household-level water burden for this Report only. During the listening sessions for interested 
parties held in Spring 2024, participants emphasized the importance of using a multi-pronged 
approach that can reflect the unique circumstances of different communities. Each community 
faces unique challenges and there is not a single metric or approach that will be correct for every 
community. EPA’s affordability analysis using this methodology is detailed in Section 5 of 
this Report. 

  



 

Water Affordability Needs Assessment: Report to Congress •  21 

4. Water Affordability Literature: Summary and Major Findings 

The issue of water affordability is not new; decades of research have been conducted to define the 
scope and extent of water burden in the U.S. and to develop strategies to mitigate its impacts. 
These studies provide a picture of the national water affordability challenge as well as estimates of 
the financial burden of water costs across diverse geographic and socioeconomic groups. Several 
studies have been completed at a national level using data from utilities across multiple states, at 
an individual state level, and at a local level. This section summarizes the findings of some of these 
studies and outlines several established approaches to assessing the lack of access to affordable 
water. This summary of existing literature serves as a foundation for the data analysis presented in 
Section 5 and helps identify avenues for additional research which the report explores further in 
Section 7.  

4.1 Water Affordability Study Methods and Limitations 
Most water affordability studies seek to assess the cost of essential water services in relation to the 
incomes of the households responsible for paying for those water services. These analyses require 
water rates data, census data, and the ability to match these two data sources geographically. In 
addition, researchers must calculate water bills at a particular quantity of water that represents the 
basic water needs of the household. This relies on key assumptions about household size and daily 
water use per household member.  
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Water Rates Data 

Drinking water and wastewater rates and services charges are used to calculate the total cost of 
water services at a specific quantity of water usage for a given household. The primary challenge in 
evaluating water affordability on a national level is the absence of a comprehensive national 
database of water rates. Researchers must gather water rates data by searching utility websites or 
directly contacting utilities. Some databases of drinking water and wastewater rates have been 
developed including the University of North Carolina Environmental Finance Center (UNC EFC) 
Utility Rates Dashboards (UNC EFC, n.d.) and the Duke Water Affordability Dashboard (Patterson, 
2022). These databases do not include every state or every utility within each state and must be 
frequently updated as utilities change their rates. Data on water rates are difficult to gather from 
smaller utilities because there are significantly more of these utilities, and they may be less likely to 
publish rates online. Even when water rates data are available, utilities may use different rate 
structures, formats, and terminologies, making it difficult to compare rates across utilities and 
combine them into one dataset. 

Previous studies have used different samples of rates in their analyses. Teodoro (2018) selected 
utilities from the 25 most populous U.S. cities and Patterson et al. (2023) used rate data from the 
largest utilities in every state. Teodoro (2019) collected a random sample of water rates from small 
to large utilities (omitting very small utilities). Patterson and Doyle (2021) selected 1,791 utilities 
from four states with a variety of population demographics and climates (California, North Carolina, 
Pennsylvania, and Texas) based on the availability of their statewide service area boundaries. Some 
studies include drinking water, wastewater, and limited stormwater rates (Patterson & Doyle, 2021), 
while others use only drinking water and wastewater rates (Teodoro, 2018; Teodoro, 2019; Teodoro 
& Saywitz, 2020; El-Khattabi et al., 2023; Teodoro & Thiele, 2024). See Appendix E for a description 
of the utilities represented in the data analysis for the studies discussed here.  

Census Data 

Detailed geo-located census data at the household level is confidential and not available to the 
public. Publicly available census data provide tract- or block group-level averages of 
socioeconomic variables as well as the estimated counts of households that have yearly income 
within each of 16 income brackets. Aggregate community-level summary statistics of income or 
estimates of household-level income can be generated from publicly available census data. To 
estimate income at the household level, researchers can approximate the income distribution for 
each census tract or block group using the counts of households within each income bracket. 
Previous approaches include assigning all households in the income bracket to the median value of 
that bracket (Cardoso & Wichman, 2022a; Berahzer et al., 2023) or randomly generating incomes 
within the bracket according to a probability density function (Patterson et al., 2023). 

Matching Census Data to Water Rates Data 

Census boundaries frequently do not align with utility service area boundaries; therefore, matching 
household-level data to the utility that supplies water is challenging and prone to errors. Several 
previous studies have used the address of the water utility headquarters to match rates to counties 
(Cardoso & Wichman 2022a) or cities (Teodoro, 2018; Teodoro, 2019; Teodoro & Saywitz, 2020). 
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However, this method assumes that every household in the geographical unit faces the same rates, 
which will not be true when there are multiple utilities located within a geography. Greater 
geographical specificity of the utility locations and the household locations will minimize errors in 
matching. There have been some recent efforts to map utility service areas nationwide; for 
example, the Environmental Policy Innovation Center (EPIC) and EPA have developed datasets of 
service area boundaries (EPIC, n.d.; U.S. EPA, 2024d). Service area boundary datasets allow 
researchers to match households from census data more accurately to the utility that supplies 
water (e.g., Patterson et al., 2023). However, even with accurate service area boundaries, this 
matching will still be an approximation when utility service areas span multiple census geographies 
or vice versa. In these cases, an apportionment method is used to generate a weighted average of 
census data using the proportion of overlap with service areas (e.g., Berahzer et al., 2023; Patterson 
et al., 2023).  

Calculating Drinking Water and Wastewater Bills 

Monthly drinking water and wastewater bills are calculated from rate data for a specific quantity 
that is assumed to be sufficient to meet the basic needs of the household. This will depend 
critically on the assumptions of the daily water needs per person and the size of the household. 

• Daily Per-Person Water Usage. Water affordability studies generally seek to evaluate the 
cost of water used for basic health and cleanliness needs, including drinking water 
consumption, food preparation, personal hygiene (bathing, handwashing, oral care), 
sanitation (flushing toilets), and basic cleaning (washing clothes, dishes, etc.). Focusing on 
a basic hygienic use value implicitly assumes that there are no major leaks within the 
household. The selection of a per-person water use value has a significant impact on the 
resulting estimates of a household’s total water bill. Patterson et al. (2023) found that the 
number of households with unaffordable water services was 1.7 times greater when a 
household of the average size consumes approximately 100 gallons per person per day 
compared to approximately 50 gallons. Similarly, Cardoso and Wichman (2022a) found that 
the percent of households with unaffordable bills rose from 8.4% to 14.2% when the 
assumed water usage increased from 40 gallons per person per day to 75 gallons per 
person per day, respectively. Appendix D includes information on basic water usage 
volumes used throughout the literature.  

• Household Size. The number of people in a household determines the amount of water 
needed to meet the household’s basic needs. Most affordability studies assume that water 
use scales linearly with the number of household members, thus the per-person value is 
multiplied by the household size to estimate daily household water needs. Census data 
with household-level incomes and household sizes, however, is not publicly available, and 
therefore, researchers rely on a measure of average household size. Patterson et al. (2023) 
assume all households are the same size, approximately the national average, when 
calculating water usage. Teodoro (2018, 2019) and Teodoro and Saywitz (2020) calculate 
water usage for a four-person household, and Cardoso and Wichman (2022a) use the 
average household size at the census block group (CBG) level to estimate water usage.  
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Previous water affordability studies have been conducted with water rates and census data from 
different states and years and using different methods, assumptions about water use, and 
affordability threshold values. As a result, comparing findings between studies is difficult. Despite 
the differences in data sources and methods used, the literature shows that water affordability is a 
significant and growing issue across the U.S., especially for low-income households. While there is 
much work that remains to be done to create a comprehensive picture of water affordability across 
the U.S., the following sections outline several key insights from affordability studies that have been 
completed to date. 

4.2 Prior Research Assessing Water Affordability Challenges for Low-Income Households  
Studies Measuring Water Affordability Using Household-Level Incomes 

Multiple studies have assessed the extent and prevalence of affordability challenges across the 
U.S. using the full distribution of household-level income. The results are not directly comparable, 
as each study used different utilities, rate data years, affordability thresholds, and methods. 
However, the results are generally consistent, with estimates ranging from 5.8% to 17.1% of 
households experiencing a high water cost burden within the utilities evaluated in the studies, with 
one study suggesting this range could be as high as 26% based on sensitivity analyses (Patterson et 
al., 2023). Some of the key findings are highlighted below: 

• Patterson and Doyle (2021) found that for the median utility, 16.4% of households spent 
more than 4% of their income on water services, while 7.7% of households spent more than 
7% of their income on water services. 

• Cardoso and Wichman (2022a) found that 10% of households face water affordability 
concerns (pay more than 4.5% of income on water), with households in the lowest income 
decile paying an average of 6.8% of their annual income on drinking water and wastewater 
services.  

• Patterson et al. (2023) found that 17.1% of households have unaffordable water services 
(defined as spending more than one day of labor each month paying for services or 4.6% of 
income). The study also found that this number could vary between 5% and 26% of 
households, depending on the volume of water used to estimate bills and the level of 
financial burden determined to be acceptable (Patterson et al., 2023).  

• The Low-Income Water Customer Assistance Program Assessment found that between 7.5 
to 21.3 million U.S. households (approximately 5.8% to 16.6% of households) are water 
burdened, as defined by exceeding one of four affordability thresholds described in Section 
3.2.3 Affordability Thresholds and Prior Applications. Furthermore, this study estimated that 
between $2.4 and $7.9 billion in annual water bill assistance would be needed to address 
the water burden nationwide (Berahzer et al., 2023). 

Studies Measuring Water Affordability Using Community-Level LQI 

Four studies conducted between 2018 and 2024 (Teodoro, 2018; Teodoro, 2019; Teodoro and 
Saywitz, 2020; Teodoro and Thiel, 2024), evaluated the impact of water affordability challenges on 
low-income households at the 20th income percentile, the upper LQI. All four studies compared 
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drinking water and wastewater bills against the 20th percentile household income using the AR and 
HM metrics described in Section 3. By assessing the cost of water services in terms of minimum 
wage hours and as a percentage of disposable income, these studies highlight the impact of water 
burden on low-income households and provide a view of trends in affordability over a six-
year period. 

Teodoro (2018) found that in 11 of the largest 25 U.S. cities, a four-person household at the 20th 
income percentile would pay more than 10% of its disposable income on drinking water and 
wastewater services. The study also found that in 17 of the 25 largest cities, that same four-person 
household would need to work more than 8 hours at minimum wage to afford their monthly drinking 
water and wastewater bill. While the study alone cannot be used to determine which utilities have a 
water affordability challenge, it does highlight that low-income household affordability cannot be 
understood by simply evaluating a utility’s overall affordability using MHI-based metrics 
(Teodoro, 2018). 

Using a random sample of utilities serving populations of 3,300 and higher, Teodoro (2019) found 
that low-income households must spend an average of 9.7% of their disposable income and/or 
work 9.5 hours at minimum wage to pay for basic monthly drinking water and wastewater services, 
with considerable variation across utilities. The study was repeated by Teodoro and Saywitz (2020) 
using the same methodology with additional rate data included, serving a combined population of 
almost 44 million. Results showed that low-income households must spend an average of 12.4% of 
their disposable income and/or work 10.1 hours at minimum wage to pay for basic monthly drinking 
water and wastewater services. The authors found that between 2017 and 2019, affordability 
challenges increased in larger utilities (Teodoro & Saywitz, 2020). Teodoro and Thiele (2024) found 
that the average monthly household bill in 2023 was 20% higher than it was in 2017. Teodoro and 
Thiele (2024) also found for households at the 20th percentile income within communities included 
in this dataset, 19.4% had AR values (AR as described in Section 3.2 representing drinking water 
and wastewater costs as a ratio of disposable income) greater than 20.0, and 9% had AR values 
greater than 60.0. 

Studies Measuring Water Affordability Using Community-Level MHI 

Patterson and Doyle (2021) and Cardoso and Wichman (2022a) compared the results from their 
household-level income analysis to one using community-level MHI. Patterson and Doyle (2021) 
showed that 34.2% of utilities included in the study served a community where a low-income 
household must work more than 8 hours at minimum wage for 4,000 gallons per month of water 
usage. However, only 1.2% of utilities served a community where more than a day of labor was 
required for median households to pay that same bill. The financial burden for the median 
household was typically less than half a day of labor, which increased to 0.5–1.4 days of labor for 
low-income households, and to 0.8–1.6 days of labor for a single minimum-wage earner (Patterson 
& Doyle, 2021). Similarly, Cardoso and Wichman (2022a) show that 10% of households have 
unaffordable water bills while only 0.8% of communities are water burdened when assessing 
affordability using the community-level MHI. 

Most recently, the 2024 LIHWAP Water Utility Affordability Survey report evaluated household-level 
burden by calculating monthly drinking water and wastewater costs first as a percentage of MHI, 
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and then as a percentage of income at 75% of the HHS federal poverty guidelines. Based on median 
household income, the average water burden was 2.7%, with a minimum of less than 1% and a 
maximum of 15.2%. For households at 75% of the poverty guidelines, the average water burden was 
7.3%, with a minimum of 1.8% and a maximum of 40.2% (OCS, 2024a). 

4.3 Prior State and Local Level Research on the Extent and Prevalence of Water Affordability 
Challenges 
In addition to the national studies summarized in the previous section, several state-level water 
affordability assessment reports have been conducted by states, a university, or a nonprofit 
company. Key findings from state-specific water affordability assessment reports5 are 
discussed below: 

• The 2023 California Drinking Water Needs Assessment, which includes a drinking water 
affordability assessment of community water systems within the state, found that 3% of 
utilities assessed had a high affordability burden, 12% had medium affordability burden, 
and 45% had a low affordability burden. High, medium, and low affordability burdens are as 
defined by the 2023 report (Abhold et al., 2023).6 A 2024 update of the assessment showed 
that 3% of utilities had a high affordability burden and 10% had a medium affordability 
burden. The remaining utilities did not exceed an affordability indicator threshold (Abhold et 
al., 2024). 

• The Michigan Statewide Water Affordability Assessment Report released in 2022 found the 
average cost of water across Michigan rose 188% from 1980 to 2018, after adjusting for 
inflation. For Michigan’s 20th percentile income households, water costs increased over 
443% over the 1980 to 2018 period (Read et al., 2022). The 2024 update to the Michigan 
Statewide Assessment found that 6.07% of households in the state paid combined drinking 
water and wastewater bills over 5% of household income. This percentage of households 
varied significantly by county, from 1.43% to 10.66%. The report also found that for those 
that have a high water burden, 70.8% to 78.1% live below the HHS poverty guidelines and 
most live below 200% of the poverty guidelines (Read et al., 2024). 

• The 2023 Northern Arizona Water Affordability study found that when measuring water 
affordability using the household burden indicator, the average score in Northern Arizona is 
2.34%, and 3.02% for Tribal households. This means that on average, low-income 
households must dedicate over 2% of their income to pay monthly water costs. The study 

 
5 While these state-level water affordability assessment reports were not obtained from peer-reviewed sources, EPA is including them in 
this report as they provide valuable insight into trends in water affordability at the state-level.  
6 Affordability burden for the 2023 CA Drinking Water Needs Assessment is determined using three affordability indicators: 1. %MHI 
(residential customer charges for six centum cubic feet (CCF) of water per month that meet or exceed 1.5% of the MHI within a service 
area), 2. “Extreme Water Bill” (“drinking water customer charges that meet or exceed 150% and 200% of statewide average drinking water 
customer charges at the six CCF level of consumption”), 3. “Household Socioeconomic Burden” (percent of households that make less 
than 80% of the Housing and Urban Development Area Median Family Income and pay more than half their income to housing costs). A 
“low affordability burden” mean the utility exceeds one affordability indicator threshold. A “medium affordability burden” means the 
household exceeds two affordability indicator thresholds. A “high affordability burden” means the utility exceeds three affordability 
indicator thresholds (Abhold et al., 2023). 
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found that, on average, households in the study area are able to pay for 4,000 gallons of 
monthly water consumption by performing 3.6 hours of labor at minimum wage 
(Heminger et al., 2023). 

• A 2023 nonprofit report on Connecticut households, Mapping Household Cost Burdens, 
assessed the drinking water burden for communities in the state, and found that 37 
population tracts, containing over 47,000 households, exceeded the 2% affordability 
threshold of income dedicated to drinking water services. By 2025, it is estimated that this 
number may increase to about 50 tracts, assuming an annual 5% increase in rates (Sears & 
Badger, 2023). 

4.4 Prior Work Evaluating Regional Trends 
Teodoro (2019) found that drinking water and wastewater bills are, on average, more affordable in 
the Western U.S. than in other regions. Patterson et al. (2023) found that the Southwest, Mid-South, 
and Great Plains regions generally had less expensive water services and a lower pervasiveness of 
unaffordability when compared to Eastern regions. The study showed regional concentrations of 
unaffordability challenges in the Eastern U.S., particularly within West Virginia, Ohio, and Indiana. 
Both the cost of water services and pervasiveness of unaffordability were more sensitive to the 
volume of water used in the Eastern U.S. than in the Western regions (Patterson et al., 2023). This 
study attributes these findings to both steeper increases in water services costs at higher water 
usages combined with the relatively high poverty in these same regions. 

Patterson et al. (2023) also found that while bills were comparable in the Southeast, Midwest, and 
Southwest regions, unaffordability in the Southeast and Midwest was higher as a result of lower 
household incomes in those regions. Both the Pacific Northwest and Mid-Atlantic regions had 
higher median monthly bills; however, the distribution of water burden differed between those two 
regions. Many communities in the Mid-Atlantic region had higher bills than other regions, whereas 
the Pacific Northwest only had a handful of communities with very high water bills. As a result, the 
Mid-Atlantic region generally experienced higher levels of unaffordability than the Pacific Northwest 
(Patterson et al., 2023). 

Cardoso and Wichman (2022a) found evidence that water affordability concerns are prevalent in 
the Southwest and Southeast regions. However, this study also found significant concerns within 
many states and within urban areas across the United States. The authors concluded that 
affordability concerns are inherently a local issue dictated by the distribution of income within a 
community (Cardoso & Wichman, 2022a). 

4.5 Key Findings on Socioeconomic Trends and Other Factors Impacting Water Affordability 
In addition to evaluating the prevalence of water affordability challenges across the U.S., 
researchers have explored trends that impact water affordability, including socioeconomic 
characteristics of the community and characteristics of the utility. 
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Local Income Distribution. Results from multiple studies showed that water affordability 
challenges increase as income distribution becomes more unequal (Teodoro, 2019; Patterson et 
al., 2023). The LIHWAP Water Utility Affordability Survey Report found that the percentage of the 
population under 150% of the Federal poverty guidelines was not a significant predictor of 
drinking water and wastewater rates. This report indicated that rates are set at the level needed to 
support the utilities’ operational costs, and these rates may be unaffordable for low-income 
households (OCS, 2024a). Furthermore, Patterson and Doyle (2021) argued that widespread 
poverty is a major contributor to utility financial capability challenges. 

Utility Size7. Results from multiple studies showed that affordability improves significantly as 
utility size increases (Teodoro, 2019; Patterson et al., 2023). Another study showed that larger 
utility service populations are associated with lower bills (El-Khattabi et al., 2023). Similarly, the 
2023 California Drinking Water Needs Assessment found that small community water systems 
included in the assessment charged an average of $71.31 for 6 CCF (equivalent to 4,488 gallons), 
while medium and large community water systems included in the assessment charged an 
average of $45.28 and $41.14, respectively, for 6 CCF in 2021 (Abhold et al., 2023).  

Utility Ownership. El-Khattabi et al. (2023) showed that municipally owned utilities often have 
lower water bills than for-profit utilities. The study also found that higher rates are charged by 
utilities that use purchased water as a main source (El-Khattabi et al., 2023). 

Race and Ethnicity. A 2022 study found that the number of households facing affordability 
concerns is positively correlated with the proportion of Black or African American residents and 
negatively correlated with the proportion of Hispanic or Latino residents within a CBG, even after 
conditioning on prices and poverty levels (Cardoso & Wichman, 2022a).  

4.6 Prior Work Evaluating Policy Implications of Water Affordability Study Findings 
A key area of the water affordability literature focuses on applying the findings on water burden 
to develop recommendations for addressing these challenges throughout the United States. 
Researchers have investigated how current pricing models impact affordability, modeled the 
potential impacts of policy interventions, and highlighted other considerations for the design 
of policies. 

Rate Structures. Water affordability is not only impacted by levels of water rates but also by the 
structure of those rates. Water utilities typically price water using a volumetric charge and may 
also include a fixed service charge that does not depend on the quantity consumed. The 
volumetric charge may be uniform or, more commonly, tiered and increasing with use, also 
known as an increasing block tariff (IBT). El-Khattabi et al. (2023) showed that utilities that price 
water using IBTs have lower rates at a modest level of water usage (4,000 gallons per month). 

 
7 Non-community water systems generally do not have water rates. As such, they are not typically included in water rates affordability analyses.  
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Cardoso and Wichman (2022a) found that rate structures that included a fixed service charge fee 
were positively correlated with the proportion of households with unaffordable water. Teodoro 
and Thiele (2024) found water rate structures became more regressive between 2017 and 2023, 
with utilities collecting less revenue through volumetric charges and more revenue through fixed 
charges. 

Self-Funded Customer Assistance Program Benefit Types. Cardoso and Wichman (2022a) 
simulated the effects of different self-funded assistance programs on the total income share that 
households allocate to water services. The simulations evaluated two different benefit types 
(50% rate discount vs. uniform lump-sum rebates) and two different funding mechanisms 
(uniform water rate increase vs. a local income tax on non-eligible households). The results 
showed that lump-sum rebates to low-income households funded through local income taxes 
achieve affordability targets with fewer unintended consequences than policies that operate 
through lower water rates, as these policies may reduce incentives for water conservation 
(Cardoso & Wichman, 2022a). 

Variation in Rates Across Utilities. El-Khattabi et al. (2023) highlighted the significant variation 
in rates among utilities within the same metropolitan statistical area and stressed the 
importance of accounting for this variability in rates between utilities when designing low-income 
water affordability or assistance programs. 

Utilities with High Levels of Poverty. Patterson and Doyle (2021) stated that widespread poverty 
affects both the prevalence of water unaffordability experienced at the household level as well as 
the financial capabilities of the utility. The authors argued that CAPs may be insufficient to 
address these financial capability challenges, and that utilities should pursue a variety of 
solutions to reduce utility costs, such as increasing economies of scale, improving revenue 
collection, or hiring locally to stimulate the local economy (Patterson & Doyle, 2021).  

4.7 Summary 
The water affordability literature reveals many considerations for understanding the scale of water 
burden across the U.S., from comparing the data and methods used in various studies to factoring 
in regional and socioeconomic trends and policy implications. The existing research shows that an 
estimated 5.8% to 17.1% of households in the U.S. face water affordability challenges. Multiple 
factors contribute to these challenges, including local income distribution, rate structure, utility 
size, and race. Although estimates vary across regions and socioeconomic factors, several studies 
showed an increasing prevalence of water affordability issues, revealing significant concerns 
across many areas of the United States.   
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5. Water Affordability Analysis 

IIJA Section 50108 requires EPA to characterize the extent and prevalence of water affordability 
challenges faced by households and utilities across the U.S. It requires EPA to examine the 
“prevalence of a lack of affordable access to water services” throughout the U.S., and to estimate 
the prevalence of water utilities servicing a “disproportionate percentage” of “qualifying 
households with need.” IIJA Section 50108 is available for reference in Appendix B: Infrastructure 
Investment and Jobs Act Sections 50108 and 50109. Responsive to the IIJA requirements, EPA’s 
Water Affordability Analysis found the following: 

• Between 12.1 million and 19.2 million U.S. households experience high water burden. 
EPA evaluated the distribution of percentage of household income required to pay for basic 
water services using income and water service rates data from households and utilities 
across the U.S. EPA then compared the percentage of household income spent on drinking 
water and wastewater bills against two affordability threshold values, 3% and 4.5%, as 
discussed in Section 3.3 – EPA’s Approach for This Report, to determine the number of 
households experiencing a high water burden.  

• The total annual cost of unaffordable water service bills is between $5.1 billion and 
$8.8 billion. EPA calculated the total dollar amount of water service costs exceeding each 
selected affordability threshold value to estimate the total national costs of households 
experiencing high water burden. This represents between 9.2% to 14.6% of total 
households in the U.S. The cost of unaffordable water service bills only includes the 
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amount of each bill exceeding an affordability threshold amount, not the entire bill. See 
Section 5.1.1 and Figure 5 for more details on this calculation. 

• Approximately 10,340 community water systems throughout the U.S. service a 
disproportionate number of households experiencing high water burden. EPA evaluated 
the number of “qualifying households” using the IIJA definition that compared household 
income to federal poverty guidelines. EPA then calculated the percentage of qualifying 
households as compared to total households within the drinking water service area 
boundaries of each utility. EPA considered utilities to have a disproportionate percentage of 
qualifying households when the percentage of qualifying households exceeded 40% or 
approximately the 75th percentile of utilities across the U.S. 

5.1 Analysis of the Prevalence of Households Lacking Access to Affordable Water Services 
and Estimated National Costs 
EPA’s water affordability rates analysis evaluated the distribution of percentage of household 
income required to pay for basic water services throughout the U.S. Results show that between 
12.1 million households (9.2% of all households in the U.S.) and 19.2 million households (14.6% of 
all households in the U.S.) are estimated to have unaffordable bills. The analysis also showed that 
more than 75% of households in the lowest quintile of income have unaffordable water bills at the 
3% income threshold, and more than 50% of these households have unaffordable water bills at the 
4.5% income threshold. This section presents EPA’s Water Affordability Analysis data sources, 
methodology, findings, and data limitations.  

5.1.1 Data Sources and Methods 

The water rates affordability data analysis conducted in this report combined two primary sources 
of existing residential drinking water and wastewater rate data: the Duke Nicholas Institute for 
Energy, Environment & Sustainability Water Affordability Data Dashboard (Duke) and the Cardoso 
and Wichman (2022b) publication dataset (C&W). Water rate data was also included from the 
Wisconsin Public Service Commission (WIPSC).  

• Duke: Data and code for merging drinking water and wastewater rates to CBGs are publicly 
available from a repository (Patterson, 2022). Combined drinking water and wastewater 
rates were available at intervals of 1,000 gallons. Rate data in the Duke dataset were 
matched to the CBG using the percentage of overlap between the CBG and the service area 
boundaries. That is, a weighted average of utility rates was calculated per CBG using the 
percentage of overlap of the CBG within each utility boundary. Please note, the data in this 
repository includes limited stormwater rates. However, stormwater was not included in this 
analysis due to lack of consistent availability.  

• C&W: The Cardoso and Wichman (2022b) dataset used in their paper (Cardoso and 
Wichman, 2022a) is available by subscription. This dataset combined drinking water and 
wastewater rate data from the UNC EFC dashboard (accessed in July 2017) and the 2016 
American Water Works Association (AWWA) Water and Wastewater Rate Survey. Combined 
drinking water and wastewater rates were available at intervals of 5 CCF (centum cubic 
feet) or intervals of 0, 3740, 7480, and 11220 gallons. Drinking water and wastewater rate 
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data were matched to the county level using the county of the utility headquarters. Every 
household in the county was assumed to face the same rates, equal to the average rates 
in the county.  

• WIPSC: State-level water rate data from the Wisconsin Public Service Commission and via 
University of North Carolina Environmental Finance Center from the year 2020 at intervals 
of 1,000 gallons are available from the state dashboard webpage (UNC EFC, n.d.). These 
rates do not include wastewater rates; therefore, average wastewater rates from 2020 
(estimated from the Duke data) were added to the reported water bills. Rates were matched 
to the census tract level using the city name of the water utility. 

When combining these three sources of data, rates were matched to CBGs covering 59% of the U.S. 
population. It is important to note that this does not imply that the underlying rates data had the 
same coverage. Because rates were aggregated at county level in the C&W data, the census tract 
level for the WIPSC data, and the CBG level in the Duke data, the coverage of rate data for the 
households actually subject to those rates is much smaller and potentially different. As discussed 
previously, primary limitations of conducting a national water affordability study include the 
shortage of rate data, the lack of a nationally representative sample of rates, and the difficulty in 
precisely matching rates geographically to census data. When combining the Duke, C&W, and 
WIPSC datasets, there were no data for the states of Montana, North Dakota, Oklahoma, 
Tennessee, Vermont, West Virginia, the District of Columbia, or any U.S. territories. To estimate the 
total number of households in need of water assistance nationwide, rate data were extrapolated for 
the counties that did not have data using a regional average. Eight regions were defined for the 
continental U.S. following Patterson et al. (2023), as well as two regions for Hawaii and Alaska.  

Drinking water and wastewater rates were adjusted to 2024 dollars using the water and sewer and 
trash collection services CPI available from the St. Louis Federal Reserve Economic Data (U.S. 
Bureau of Labor Statistics, 2024b). The drinking water and wastewater rate data were matched to 
census data from the 2022 5-year American Community Survey (ACS) at the CBG level (U.S Census 
Bureau, 2024a). Income data from the ACS were adjusted to 2024 dollars using the CPI for all items 
(U.S. Bureau of Labor Statistics, 2024a). If data were available for a given CBG from both the WIPSC 
and the C&W datasets, the WIPSC dataset was chosen because the WIPSC data are more recent, 
available at more refined values, and matched to a smaller geographic area. If data were available 
for a CBG from both the Duke and C&W datasets, the data from Duke were chosen for that block 
group. The Duke data were assumed to be the most accurate for several reasons: 1) Rate data in the 
Duke dataset were matched to the CBG using service area boundaries, 2) the Duke dataset is the 
most recent, and 3) the combined rates from the Duke data are available at granular intervals of 
1,000 gallons, which reduced errors from linearly interpolating rates at other consumption values.  

Monthly water use was calculated using a hygienic value of 50 gallons per person per day, 
multiplied by 30 days per month, and multiplied by the household size. Following Cardoso and 
Wichman (2022a), the monthly water use was estimated using the average size household of that 
CBG. That is, every household within the CBG was estimated to have the same size household, 
which is equal to the average household size of the CBG. Monthly total bills were then estimated 
using the combined drinking water and wastewater data at the household’s estimated monthly 
hygienic need. Drinking water and wastewater rates were linearly interpolated for consumption 
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values between the known quantities from each dataset (intervals of 5 CCF for C&W or intervals of 
1,000 gallons in Duke and WIPSC). EPA’s analysis assumes that renters who may not pay drinking 
water and wastewater bills directly must pay the full cost of these bills indirectly through their 
rent payments. 

The distribution of household income in the CBG was estimated using the counts of households in 
each income bracket from the census data. Following Patterson and Doyle (2021) and Patterson et 
al. (2023), household incomes were randomly generated in each income bracket according to these 
counts and assuming that incomes were uniformly distributed within each income bracket. 
Following Cardoso and Wichman (2022a), the assumed minimum possible income was set to 
$5,000 per year for households in the lowest income bracket, and the maximum possible income 
was set to $300,000 per year for households in the highest income bracket. Estimates of the 
percent of household income dedicated to drinking water and wastewater services were generated 
by dividing the estimated monthly water payments for hygienic household needs by the estimated 
monthly household income. For households paying more than the affordable threshold, EPA 
calculated the difference between the monthly amount and the assumed level of affordable 
water bills.  

Households were defined as qualifying for assistance if their income was less than the greater of 
60% of state MHI and 150% of the Federal Poverty guidelines. Estimates of the total number of 
qualifying households in need of assistance were generated by summing up the counts of qualifying 
households with unaffordable bills in each CBG across the nation and adjusting for the growth of 
households nationwide between the 2022 5-year ACS and 2024 estimates from the Census Bureau 
(U.S. Census Bureau, 2024a; U.S. Census Bureau, 2024c). However, not every household within the 
CBG is connected to utilities, and some may instead use well water or decentralized wastewater 
treatment. This is more common in rural areas. The percent of households connected to piped 
water was last surveyed in the 1990 Census. EPA used estimates of the percentage of households 
connected to piped water that have been extrapolated to 2020 using geographical characteristics 
and trends in population growth per CBG (U.S. EPA, 2020). To adjust for well water use, estimates of 
the total number of qualifying households with need and the total cost of a water assistance 
program per CBG were multiplied by the share of households that are connected to piped water. 

EPA calculated the annual cost of the unaffordable portion of water service bills for qualifying 
households nationwide. The affordable portion of water service bills was calculated by multiplying 
monthly household incomes by each affordability threshold percentage (3% and 4.5%). EPA 
calculated the total dollar amount of monthly water service costs exceeding each selected 
affordability threshold value and summed these to estimate a range for the annual cost of the 
unaffordable portion of water service bills for qualifying households nationwide. Figure 5 shows this 
process for an example household (Household A). In this example, Household A’s water bill 
represents 10% of its household income. Using the 3% affordability threshold, the maximum 
affordable water services bill for Household A would be $30. The amount of the bill that exceeds the 
affordability threshold, or $70, represents the unaffordable portion of the water services bill. Using 
the same method and considering a 4.5% affordability threshold, $45 of the bill is affordable to 
Household A and $55 is unaffordable.  
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Figure 5. EPA’s approach to calculating the unaffordable portion of water service bills  

Note: The monthly water bill and monthly household income were chosen only for ease of calculations and are not meant 
to represent any particular household. 

The summation of the unaffordable portion of water service bills (shown in orange in Figure 5) 
across the U.S. represents the total national assistance need for qualifying households that 
currently have unaffordable water bills. 

5.1.2 Summary of Findings 

As summarized above, EPA replicated approaches from similar studies to evaluate water 
affordability. The section below walks through the detailed analysis and findings used to calculate 
the affordability cost and extent of households impacted across the country. The Figure summaries 
provide detailed descriptions of the approach used and findings.  

 

Figure 6: Average Monthly Drinking Water and Wastewater Bills for Consumption at 5 CCF (in dollars) 
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Figure 6 shows the average monthly drinking water and wastewater bills (in dollars) for 
consumption at 5 CCF (3,740 gallons) using the combined sample of rates from the Duke, C&W, 
and WIPSC datasets. This consumption value is approximately equal to the monthly hygienic use 
for a household that consumes 50 gallons per person per day and has 2.5 members, which is 
approximately the national average household size in 2022 (U.S. Census Bureau, 2024a). Rates are 
matched to CBGs for approximately 59% of the population; however, there are significant 
geographical data gaps. Rate data are particularly limited in the Great Plains region.  

 

Figure 7: Households Served by Water Utilities Spending More than the Affordability Threshold on Water 
Bills (All Households) 

 

Figure 8: Households Served by Water Utilities Spending More than the Affordability Threshold on Water 
Bills (by Income Quintile) 
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Figures 7 and 8 show the percentage of households served by water utilities that spend more than 
the affordability threshold on the y-axis and the percent of income spent on drinking water and 
wastewater bills on the x-axis. Figure 7 shows all customers, and Figure 8 shows the results 
separately by quintile of income. Approximately 11% of households that are supplied by water 
utilities have unaffordable bills at the 4.5% threshold. At the 3% threshold, this percentage 
increases to 18% of households supplied by water utilities. 

Figure 8 demonstrates that water unaffordability is primarily an issue for households in the lowest 
quintile of income. More than 75% of households that are supplied by water utilities in the lowest 
quintile of income have unaffordable water bills at the 3% income threshold, and more than 50% of 
these households have unaffordable water bills at the 4.5% income threshold. Income thresholds 
used in this analysis are discussed in detail in Section 3.2.3. Furthermore, approximately 15% of 
households that are supplied by water utilities in the lowest quintile of income spend more than 
10% of their income on drinking water and wastewater services.  

Affordability Metric Affordability Cutoff 3% Affordability Cutoff 4.5% 

Total Qualifying Households with Unaffordable 
Water (in Millions) 

19.21 12.10 

Average Yearly Cost of the Unaffordable Portion 
of Water Service Bills per Household (in dollars) 

456.75 421.09 

Total Yearly Cost of the Unaffordable Portion 
of Water Service Bills Nationwide (in Billions 
of dollars) 

8.84 5.13 

Table 1: Estimates of the Number of Households with Unaffordable Water and Yearly Assistance Costs 

Table 1 shows the estimated number of qualifying households with unaffordable bills, the average 
yearly household assistance costs for these households, and the total yearly assistance costs. At 
the 4.5% threshold, 12.1 million qualifying households (9.2% of all households in the U.S.) are 
estimated to have unaffordable bills. This number increases to 19.2 million qualifying households 
(14.6% of all households in the U.S.) at the 3% affordability threshold. The second row of Table 1 is 
an estimate of the average yearly amount of assistance that would be needed for water bills to be 
affordable for qualifying households that currently have unaffordable water bills. The third row of 
Table 1 is a nationwide sum of the yearly assistance costs for qualifying households with 
unaffordable bills. At a 4.5% affordability threshold, the yearly total assistance costs are estimated 
at $5.1 billion. This total increases to $8.8 billion at the 3% affordability threshold.  
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Figure 9: Estimated Percent of Households with Unaffordable Bills at the 4.5% Threshold (Counties with 
Rate Data) 

 

Figure 10: Estimated Percent of Households with Unaffordable Bills at the 4.5% Threshold (All Counties) 
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Figures 9 and 10 show the estimated percent of households with unaffordable bills at the 4.5% 
threshold for counties with available rate data (Figure 9) and extrapolated for all counties in the U.S. 
(Figure 10). For counties with no rate data available, the average rates at 0, 5, 10, and 15 CCF of the 
region were imputed and used to calculate household-level water bills. That is, all households in 
the counties with missing data were assumed to face the same drinking water and wastewater 
rates, equal to the regional average rates. Figure 10 shows significant variation in the percentage of 
households with unaffordable bills even for counties with imputed rate data. This is due to the 
variation in average household size and the income distribution within each CBG and highlights the 
importance of considering the socioeconomic characteristics of the population in an 
affordability analysis.  
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In-Depth Analysis: California-Specific Analysis 

Water bills are not uniform across the U.S. Some states have much higher needs and any 
national program should be built to reflect that disparate need. California is one state with 
acknowledged affordability issues (California State Water Resources Control Board, 2021). To 
examine household burdens in a high-cost state and to demonstrate how EPA could use 
more detail in a future report, EPA focused on California, which collects a large amount of 
data on water systems as part of their Electronic Annual Report (eAR) survey (California State 
Water Resources Control Board, 2024b). The survey asks systems for a wealth of detailed 
data, including on rate structures, and then automatically calculates the rates for 6, 9, 12, 
and 24 CCF. 

EPA used the distribution of California household incomes generated in the qualifying 
household analysis described in Section 5.2 and assigned these households water costs for 
50 gallons per person per day. Household size was determined by intersecting the service 
area boundaries with the 2022 5-year ACS data; one average household size was used for 
each system. 

The results of this analysis are shown in Table 2 below. The total needs (costs of water bills 
over 4.5% of household income) for qualifying households with need are $859 million. The 
average need per qualifying household is lowest for the largest systems sizes and generally 
increases as system size decreases. 

Population 
Served 

Number of 
Households 

Number of 
Qualifying 
Households 

Number 
Qualifying 
Households 
with Need 

Total Annual 
Need 

Annual Need 
per Qualifying 
Household 
with Need 

>100,000 6,459,019 1,866,485 312,382 $ 406,939,863 $ 1,302.70 

10,001-
100,000 

3,893,940 1,155,710 239,883 $ 359,678,605 $ 1,499.39 

3,301-10,000 357,672 126,965 31,380 $ 54,299,402 $ 1,730.38 

501-3,300 204,278 76,764 18,559 $ 30,955,042 $ 1,667.93 

<=500 59,828 21,948 5,610 $ 9,822,090 $ 1,750.82 

Table 2: California Analysis 

Please see Appendix F for details. 
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5.1.3 Discussion of Data Limitations 

Drinking Water and Wastewater Rate Data 

The primary limitation of this analysis is the minimal availability of drinking water and wastewater 
rate data. There have been several recent efforts to collect comprehensive rate data (UNC EFC, 
n.d.; Patterson, 2022; California State Water Resources Control Board, 2024b). Despite these 
efforts, developing a census of rates remains elusive because gathering rate data from the 
numerous small and very small utilities is challenging, and rate data must be updated frequently as 
utilities change their rates. Therefore, current sources of rate data likely underrepresent small and 
very small utilities because of the difficulty in obtaining rate data for these utilities. Teodoro (2019) 
omitted utilities serving fewer than 3,300 people from the randomized sample of rates collected, 
and Patterson and Doyle (2021) note that medium and smaller utilities are underrepresented in 
their sample of rates due to missing data for these utilities. These utilities may also have higher 
rates because smaller utilities are less able to take advantage of economies of scale, making 
certain costs associated with providing drinking water and wastewater services comparatively more 
expensive. Furthermore, small and very small utilities may be more common in rural and Tribal 
areas that have disproportionally more qualifying households in need. The rate data in this Report 
are not geographically representative of the U.S., which may result in variability due to the 
aforementioned underrepresentation of small and very small utilities, the inclusion of specific 
areas where affordability issues may be more severe, or other variations between data used and the 
U.S. as a whole. A nationally representative survey of drinking water and wastewater rates would 
allow researchers to estimate household income dedicated to water services with greater 
confidence. EPA intends to conduct further research on drinking water and wastewater affordability 
using a nationally representative survey of rates. 

Additionally, this analysis does not cover decentralized wastewater treatment systems (e.g., septic 
systems), private drinking water wells, or stormwater costs. These costs are not typically 
represented on utility bills and are not consistently represented in the national data used for this 
analysis. Further research on these systems, funding needs, and household affordability impacts 
related to stormwater, private drinking wells, and decentralized systems will be an area of focus for 
EPA in subsequent studies  

Census Data  

EPA was able to estimate the income dedicated to water services using the full distribution of 
household income. However, the average household size per CBG was applied to every household 
within the CBG, because data on the variation in household size within each income bin are not 
publicly available. The percentage of income spent on water services by low-income households in 
a CBG could be underestimated if average household size decreases with income and 
overestimated if average household size increases with income in that CBG. On a national level, 
average household size increases with income (U.S. Census Bureau, 2024b). Census data with 
household by income size cross-tabulations or individual-level census data would allow 
researchers to develop a more accurate estimate of both the number of households that would 
qualify for water assistance and the number of those households with unaffordable drinking water 
and wastewater bills. In future research on water affordability, EPA intends to develop a dataset 
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with more detailed census information that is better suited to answering these questions than the 
publicly available ACS data. 

Matching Census Data to Rate Data 

Limited geographical refinement of the drinking water and wastewater rate data used in this report 
restricted EPA’s ability to precisely match rate data to CBGs. The C&W data was averaged and 
matched at the county level, the WIPSC data was averaged and matched at the census tract level, 
and the Duke data was averaged and matched at the CBG level. Furthermore, rates were imputed 
using the regional average for CBGs with no rate data. Higher levels of geographical aggregation 
may obscure the affordability challenges of households that are served by utilities with 
disproportionally higher rates. Ideally, all rate data should be matched to the exact population of 
the service area. However, in the absence of geo-located census data, the most accurate method 
would use service area boundaries to match census data at the CBG level to the utility. Recent 
efforts to map water utility service area boundaries for drinking water utilities by EPA (U.S. EPA, 
2024d) make this approach for matching water rates to census geographies feasible. Wastewater 
utility service area boundaries have not been completed at the time of this analysis. EPA plans to 
use nationwide service area boundary datasets for both wastewater and drinking water utilities to 
more precisely match rates to census data in future research on water affordability. 

Poverty Guidelines 

Following the IIJA language, one indicator in qualifying household analysis is household income 
less than 150% of HHS poverty guidelines (See Appendix A for full IIJA language). The poverty 
guidelines are updated annually.8 These guidelines are used mainly for determining eligibility for 
assistance programs and are based on household/family size. The guidelines are the same for all 
states except Alaska and Hawaii, which have individual state guidelines. In this study, we used a 
combination of the poverty guidelines (150%) and state MHI (60%) in our qualifying household 
analysis. The Census Bureau also provides poverty thresholds, which are updated each year. These 
thresholds are used mainly for statistical purposes and are based on family size and age, but do not 
vary geographically.  

Another difference between the guidelines and thresholds is how the standards are applied. HHS 
does not set a definition of income for the poverty guidelines. However, programs applying the 
guidelines choose to include or exclude different categories of income such as non-wage income or 
cash assistance; these programs may also allow deductions for children or specific expenses (U.S. 
Government Accountability Office, 2017). The Census Bureau uses a specific definition of income 
when calculating the prevalence of poverty using the thresholds (U.S. Census Bureau, 2023a).  

Caution is warranted when comparing poverty estimates from different sources, such as the 
studies in the literature that include poverty measures. Further, the calculation of poverty in the 
analyses in this study by necessity used ACS data to calculate income, which is different from the 

 
8 HHS notes that ‘the poverty guidelines are sometimes loosely referred to as the “federal poverty level,” but that phrase is ambiguous 
and should be avoided, especially in situations (e.g., legislative or administrative) where precision is important.’ 
(https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines) 
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Census definition of family income used when calculating U.S. poverty rates. The ACS calculates 
household income from the sum of the responses to questions asking about eight specific 
categories of income (e.g., wage and tax income, retirement and pension income, etc.) (U.S. 
Census Bureau, 2023a; U.S. Census Bureau, 2024a). Some of this income data can be negative. For 
example, self-employment income is reported net after expenses. If these categories are negative, 
total household income can also be negative. The income measures in the ACS will not correspond 
to the income used for program eligibility for LIHWAP. 9 The results in the household level analysis in 
this report assume positive household income and therefore may differ from results using other 
income measures.  

5.1.4 Comparison to other cost-relevant affordability analyses 

This report estimates that between 12.1 million and 19.2 million qualifying households may face 
unaffordable water bills. The total cost of these unaffordable rates nationwide was estimated to be 
between $5.1 billion and $8.8 billion per year, excluding administrative costs. The average costs per 
participating household are estimated to be between $421 and $457 per year based on the analysis 
in this report. These topline numbers align with other estimates that have been developed 
independently, which relied on different methods and rate data. This section compares results from 
two recent independent estimates to EPA’s findings.  

The Low-Income Water Customer Assistance Program Assessment Report estimated that 7.5 
million to 21.3 million households in the U.S. are water burdened, with a total annual need for water 
bill assistance between $2.4 billion and $7.9 billion. Like EPA’s analysis, this estimate does not 
include costs associated with private wells and/or septic systems (Berahzer et al., 2023). Cost 
estimates are reflected in 2022 dollars. These estimates are similar to EPA’s estimates10. 

The Washington State University (WSU) Calculator for Nationwide CAPs estimates that 
approximately 13.5 million to 28 million households in the U.S. are water burdened, with an annual 
water affordability need ranging from $6.6 billion to $13.7 billion. Table 3 shows the total number of 
households that would benefit from an assistance program and the annual cost of the program at 
three different eligibility thresholds based on household income as a percentage of the federal 
poverty threshold (Kraabel, Randriamaro, & Cook, n.d.). The upper range of the WSU estimates are 
higher than EPA’s estimates for several reasons. The upper estimates use a cutoff of 200% of the 
federal poverty threshold, while EPA’s analysis used a threshold of 150% of the federal poverty 
guidelines. The WSU Calculator for Nationwide CAPs assumes all income eligible households pay a 
water provider, even those on private wells. The total cost values also include administrative costs 
of 18.5% (covering administrative costs to sub-recipients, administrative costs to states, and 

 
9 As noted earlier in this report, LIHWAP eligibility thresholds were based on total household income (at or below 150% of the federal 
poverty guidelines, at or below 60% of the state MHI, or measured with another lower poverty threshold) as well as other eligibility criteria 
required by grantees (OCS, 2023a). LIHWAP allowed for categorical eligibility based on enrollment in other means-tested programs, such 
as TANF, SNAP, Supplemental Security Income (SSI), and LIHEAP (OCS, 2023a). 
10 Berahzer et al. 2023 is not a peer-reviewed study. The authors are leading economists and experts in the water affordability space. 
Many of the authors have published peer-reviewed studies. EPA’s analysis uses two of the four affordability thresholds used in Berahzer 
et al. 2023, which could influence the two estimates to be similar. However, Berahzer et al. 2023 applies two additional thresholds, 
aggregates analysis to different geographies, and uses a different sample of water rates. 
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outreach and eligibility determinations); whereas EPA’s estimates do not include 
administrative costs. 

Assistance Metrics 

At or Below 100% 
Federal Poverty 
Threshold 

At or Below 138% 
Federal Poverty 
Threshold 

At or Below 200% 
Federal Poverty 
Threshold 

Annual Cost of Program $6,590,000,000  $8,740,000,000  $13,709,000,000  

Total Number of Households 
that would Benefit 

13,478,000 17,858,000 27,967,000 

Table 3. WSU Water Affordability Needs Assessment Model Results by Eligibility Requirement 
Threshold (% poverty threshold).  

Note: Results assume 80% of eligible households participate; 4,500 gallons per month of water usage; and 25% essential 
use covered, including fixed charges. 
Source: Washington State University Water and Sewer Customer Assistance Programs, Nationwide Program Estimator 

5.2 Evaluation of Prevalence of Utilities Serving a Disproportionate Percentage of 
Qualifying Households 
EPA calculated the national number of qualifying households using the 2022 ACS 5-year data (U.S 
Census Bureau, 2024). The ACS provides data tables of the number of households in each of 16 
“bins” of annual household income ranges within a CBG. For example, the number of households 
with annual household income less than $10,000, from $10,000 to $15,000, and so forth, with the 
highest bin at greater than $200,000 in annual income. EPA then randomly assigned incomes within 
each bin for every household in that CBG to generate a full distribution of household income. 

Using the IIJA qualifying household definitions of having income lower than the greater of 60% of 
state MHI or 150% of the HHS poverty guidelines, EPA calculated the share of qualifying 
households among all households in the census geographies. All households were assumed to be 
the average household size for the census geography when comparing against the poverty 
guidelines, which vary with household size.  

Next, EPA merged census data geographically to utilities using a drinking water utility service area 
boundary dataset (U.S. EPA, 2024d). A weighted average of the census data was generated based 
on the proportion of overlap of the CBG with the service area boundary. This allowed EPA to 
estimate the share of qualifying households and the average household size in each utility’s service 
area. This approach assumes that all households are evenly spread out within the CBG. Another 
data limitation is that service area boundaries are imprecise and may overlap. Therefore, for each 
utility, EPA divided the Safe Drinking Water Information System (SDWIS) service population by the 
estimated household size to calculate the number of households in each service area. EPA then 
multiplied the estimated number of households by the estimated share of qualifying households in 
each service area to develop an estimate of the number of qualifying households served by 
each utility.  
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The results are presented in Table 4 below by SDWIS population size category. The overall national 
estimate for the number of qualifying households in U.S. community water system service areas is 
estimated to be over 36 million households. The highest share of qualifying households is in the 
next-to-smallest population size category, although the number of households declines by size 
category. Table 4 also presents the number of utilities with more than 40% of households in their 
service area being qualifying households. This threshold was determined by EPA to represent water 
providers servicing a disproportionate percentage of qualifying households. This threshold is 
approximately equal to the 75th percentile of the distribution of the percentage of qualifying 
households served by utilities across the U.S. 

IIJA Water Service 
Provider 
Classification 
(Population 
Served) 

Average % 
Qualifying 
Households 
Served 

Total Number of 
Qualifying 
Households 
Served 

Total Number of 
Utilities 

Number of 
Utilities Servicing 
more than 40% 
Qualifying 
Households 

Large (>100,000) 30% 17,368,350 448 65 

Medium (10,001-
100,000) 

30% 12,704,451 3,944 742 

Rural (3,301-
10,000) 

31% 3,404,782 4,893 1,111 

Rural (501-3,300) 33% 2,320,929 12,720 3,318 

Rural (<=500) 30% 495,194 22,327 5,104 

Totals 31% 36,293,709 44,332 10,340 

Table 4: Number of Qualifying Households and Number of Utilities Servicing a Disproportionate 
Percentage of Qualifying Households by Utility Size  

Note: Analysis was done by CBG. Appendix F includes a comparison of the analysis at the CBG level and at the census 
tract level.  

EPA further examined the percentage of qualifying households served by Tribal utilities (identified 
as those utilities in SDWIS with Tribal primacy, serving a Tribal area, or having Native American 
ownership). These utilities have an average percentage of qualifying households of 45% with a 
median of 44.9%. 
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6. Arrearages, Disconnections, and Tax Liens 

6.1 Impact of Arrearages to Households 
Arrearages and water service disconnections can cause catastrophic disruptions to households 
and communities, including psychological stress (Kimutai et al., 2023) and threats to public health. 
Arrearages can lead to late fees and other penalties, wage garnishment through debt collection 
processes, impacts to an individual’s credit score, and water service disconnections (Levine et al., 
2022). Families need safe drinking water and wastewater access to prepare food, shower, and flush 
toilets. Shutoffs can pose a threat to public health and human dignity, disrupting people’s ability to 
care for themselves and their dependents. Households that struggle to pay their water bills will 
often sacrifice other essential needs to maintain access to water services (Levine et al., 2022). Tax 
liens are also a threat sometimes linked to arrearages that can have potentially devastating impacts 
on homeownership rates, which have been shown to have greater impacts on communities of color 
(Montag, 2019).  

While there is no comprehensive national source of water service disconnections and arrears, 
available data show that arrearages affect a large number of customers. For example, the 2023 
LIHWAP survey found that, on average, 20% of households were in debt to their water utility. For 
Tribal communities, this debt figure increases to 32% of households. Average household debt per 
utility was $285, and $502 among Tribally owned utilities (OCS, 2024a). 

Findings from the WIPSC’s survey of drinking water utilities were largely consistent, showing the 
average percent of customer accounts in arrears varied from 11% to almost 20% and the average 
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debt per customer ranged from $110 to $255, with an inverse trend in utility size (Wisconsin PSC, 
n.d.). Table 5 shows the percentage of households with arrears and the average amount owed for 
customers in arrears. These data are specific to the state of Wisconsin, and further analysis is 
needed for other states.  

Arrearage Metric Very Large Large Medium Small Very Small 

Number of Utilities 2 73 100 271 90 

Total Estimated Population 
Served 

841,815 2,098,049 747,175 567,050 26,262 

Average % of Customer 
Accounts with Arrears 

11.0% 13.7% 15.7% 19.6% 19.6% 

Average Amount Owed Per 
Customer with Arrears 

$109 $114 $215 $137 $254 

Table 5. Wisconsin Drinking Water Utilities Arrearage Data for 2023 Quarter 4 PSC by EPA Water Utility 
Size Category 

Another source of state-specific arrearage data comes from the California Water Boards’ 2020 
surveys, conducted to evaluate the financial impacts and household water debt during the COVID-
19 pandemic. The Boards’ estimated household water services debt across California totaled $1 
billion as of January 2021, with approximately 1.6 million households or 12% of households in the 
state in arrears (California State Water Resources Control Board, 2021). The average household 
debt was approximately $500, and over 155,000 households had more than $1,000 in water debt 
(California State Water Resources Control Board, n.d.). 

While arrearage data from Wisconsin and California provide a detailed look into the situation in 
those states, it should be noted that a wide range of factors can impact arrearages, including state 
laws. Additionally, utilities with CAPs may report lower levels and lower incidence of arrearages 
because they are providing assistance before a customer gets into arrears. 

Data provided to EPA by the Water Agency Leaders Alliance further highlights the broad variation in 
arrearages between different utilities. Information from 30 water utilities in May 2024 indicates a 
wide range of arrearages, with about half of utilities reporting arrearages averaging more than $500 
per customer, and nearly one-third (mostly large cities with large low-income populations) reporting 
arrearages averaging more than $1,000 per customer.  

6.2 Impact of Arrearages to Utilities’ Capital Budget Planning 
Arrearages, or delinquent accounts, can result in significant financial impact to a utility. Utilities rely 
on rate payer revenue for their operating budget. Delinquent accounts negate a portion of this 
planned budget, forcing utilities to make up the difference elsewhere or defer necessary repairs 
and improvements. Additionally, rising numbers of arrearages can harm a utility’s bond rating and 
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access to external lenders. Past due arrearages 
can affect cash on hand, debt service 
coverage, and the financial flexibility of the 
utility. Arrearages are a reoccurring issue, 
impacting a utility’s budget on an 
ongoing basis. 

Data from the Wisconsin PSC’s annual survey 
of drinking water utilities provides a look into 
the impact of arrearages for utilities in that 
state. Data indicate that at the end of 2023, 
arrearages averaged 4.7% of annual operating 
revenue for the 74 smallest utilities (who serve 
populations less than 500) and 2.1% to 2.6% of 
operating revenue for the remaining 400-450 
utilities that serve larger populations 
(Wisconsin PSC, n.d.).  

Arrearages can account for hundreds of millions of dollars in some cities. For example, Milwaukee 
Water Works, Wisconsin’s largest water utility, had $4.2 million of accounts in arrears, equal to 
4.0% of its annual operating revenue, at the end of 2023 (Wisconsin PSC, n.d.). In New York City, 
delinquent payments reached $1.2 billion dollars from nearly 200,000 accounts during the COVID-
19 pandemic (New York City Official Website, 2024). The LIHWAP survey found that an average of 
$15 million is owed to each very large utility (serving populations over 100,000) across the U.S. 
(OCS, 2024a). Arrearages at this level can seriously impact the operations and capital 
improvements of a utility. More analysis and detailed study of the scale of arrears across the 
country is recommended to better understand the financial hardship this imposes on utilities.  

The Detroit Water and Sewer 
Department (DWSD) is one 
example of a utility facing 
affordability challenges. As 
explored in a case study in 
Appendix A, 55% of DWSD’s 
residential accounts are 30 days 
past due, and 35% of accounts are 
60 days past due – with 
approximately 700 shutoff notices 
distributed per month. 

6.3 Disconnections Data Discussion 
Disconnections present an immediate and significant impact to households, restricting access to 
safe drinking water, impacting hygiene and sanitation, and causing stress and anxiety. While data 
on the national prevalence of disconnections are limited, estimated disconnection rates from 
previous studies average around 2% to 5% of households evaluated. Some key findings are 
highlighted below: 

• HHS’s 2022 LIHWAP survey found that between 3.2% and 5.3% of households on average 
experienced disconnections at some point during the 2022 calendar year (OCS, 2024a). 
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• Results of a 2024 University of Southern California practicum11 found that disconnections 
impacted 2.6% of households between 2012 and 2018. The report was prepared for EPA’s 
National Center for Environmental Economics and explores disconnection data for the 
following seven U.S. cities: Chicago, Detroit, Grand Rapids, Milwaukee, Minneapolis, 
Seattle, and Washington D.C. Findings showed that most cities reported comparable levels 
of shutoff rates over time. Data showed a positive correlation between shutoff rates and 
Black or African American populations, poverty rates, and vacancy rates. Data also showed 
a negative correlation between shutoff rates and White, Asian, and Hispanic or Latino 
populations as well as MHI and education level (Gundersen et al., 2024). 

Different states, cities, and utilities have different policies and laws on disconnections. For 
example, Wisconsin law requires utilities to add delinquent water bill amounts to the property tax 
roll as a tax lien every November. As a result, most water utilities in Wisconsin reported no 
disconnections in 2023, and of those that reported disconnections, only about 1% of customer 
accounts had been disconnected at the end of FY 2023. However, between 2% and 7% of 
Wisconsin customers on average had their delinquent billing amounts added to the property tax roll 
(Wisconsin PSC, n.d.).  

  

 
11 While the 2024 University of Southern California practicum was not obtained from a peer-reviewed source, the report uses a clear and 
transparent methodology. 
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7. Additional Recommended Analyses 

The data analysis approach for this report addressed the immediate goal of estimating the number 
of qualifying households with need as described in IIJA 50108, estimating the number of utilities 
that service a disproportionate number of those households, and providing a national estimate of 
the total cost for addressing the water affordability challenges. To complete the analysis within a 
timeframe that reflects the urgency this challenge demands, EPA relied heavily on existing data and 
methodologies. There is still much work that needs to be done to fully characterize water 
affordability challenges and to reduce uncertainty of the estimates. In particular, a nationally 
representative sample of drinking water and wastewater rates and associated rate structures would 
allow EPA to estimate the prevalence of unaffordability challenges in greater detail, including 
specific trends analyses. EPA is preparing additional water affordability products to follow this 
report, including more detailed water affordability analyses, as well as addressing some of the gaps 
identified in the section below.  

During the listening sessions for interested parties hosted by EPA in Spring 2024, participants 
stressed the importance of exploring numerous perspectives of water affordability and 
recommended that EPA conduct expanded analyses to explore potential contributors to water 
affordability challenges. Some of these areas include:  
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Analysis of water affordability challenges in Racially Ethnically Concentrated Area of Poverty 
(R/ECAPs) when compared to Non-R/ECAPs.  

Analysis of water affordability challenges in Tribal areas compared to non-Tribal areas, as well as 
an evaluation of unique considerations faced by Tribes.  

Evaluating future costs associated with climate change, drought conditions, water availability, 
aging infrastructure, and regulatory compliance to protect public health and the environment. 

Evaluating federal and state compliance data with data on arrearages. 

Evaluating the microeconomic impacts of rising water costs (e.g., impacts to local economies 
from decreased discretionary spending). 

Conduct and make public a representative sample of water and wastewater rates and associated 
rate structures to estimate the prevalence of unaffordability challenges in greater detail, 
including specific trends analyses 

Evaluating the impact of deferred maintenance on rates by analyzing data on age of system, 
water loss, and main breaks, and how rates coincide with nonpayment and other types of 
affordability data. 

Analyzing the effectiveness and impact of disconnection moratoriums in states that 
discontinued water shut-offs during COVID-19, including evaluating the impacts, such as 
revenue impacts on utilities. 

Perform a comparative analysis on non-U.S. countries to see if there are case studies or lessons 
learned on how to tackle growing water affordability challenges. 

Two important areas requiring additional analyses and studies are decentralized wastewater 
systems and private drinking water wells. The 2022 CWNS includes estimates for decentralized 
costs. In 2022, 82% of the U.S. population was served by centralized wastewater treatment (U.S. 
EPA, 2024b). This means that 18% of the U.S. in 2022 either used a decentralized system or was 
unsewered. Further analysis is warranted to evaluate O&M costs for septic systems. This could 
involve comparing routine O&M costs to what a household might face if they did not maintain their 
septic system for a long period of time or if a situation occurs that compromises their septic system 
(e.g., root intrusion). Similarly, more research is recommended on the safety and cost of private 
drinking water wells. In 2021, EPA estimated that approximately 23 million households across the 
U.S. use private drinking water wells (U.S. EPA, 2024e). More analysis is needed to understand the 
scale and impact of these wells in the context of the broader water affordability issue. 
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These analyses may be beyond the scope of EPA’s more comprehensive rates analysis and other 
affordability work products that EPA plans to produce in the next year. However, these are 
important areas for future research, and further reflect that water affordability is a multifaceted 
issue that has broad implications throughout the country. 

  

  



 

Water Affordability Needs Assessment: Report to Congress •  52 

8. Approach for Engaging Interested Parties  

In preparation for this Report and as directed in Section 50108 of the IIJA, EPA gathered input from a 
diverse group of experts in the water affordability field. In March and April 2024, EPA hosted two 
series of targeted listening sessions for interested parties, each series consisting of three sessions. 
One series focused on gaining perspectives from water associations and utilities, while the other 
focused on feedback from nonprofit and advocacy communities. EPA invited participants from 
water utilities and associations, including rural advocacy associations, as well as select nonprofits, 
non-governmental organizations, and community-based organizations, to participate in these 
sessions. EPA provided the interested parties with background on this Report, solicited feedback on 
proposed data sources and EPA’s data analysis approach, enlisted assistance in case study 
development and review, and discussed recommendations for addressing affordability 
challenges nationwide.  

In June 2024, EPA hosted a broader-scale public listening session to hear from communities, 
utilities, and advocacy groups who were not previously involved in the report’s development to 
share their experiences, perspectives, and ideas regarding water affordability challenges and 
recommendations. 

Tribes have unique considerations, different challenges, and different opportunities for water 
affordability compared to the states. There is one Tribal case study included in the report: San 
Carlos. Although limited information was presented on this topic during the listening sessions, EPA 
acknowledges this is an important area for future coordination.  
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EPA obtained a wealth of information and recommendations from these sessions. Many of these 
recommendations are discussed in Section 7 - Additional Recommended Analyses. Some 
recommendations for areas of further analysis were beyond the scope of this report. However, 
EPA recommends these as areas for further study. Key themes of the sessions are outlined in 
this section. 

8.1 The Impact of Water Affordability and Unique Considerations 
Interested parties emphasized that water affordability challenges are not uniform, but rather 
different across communities, and different groups within each community face unique challenges. 
Some of these considerations include: 

Low-Income Customers. It is important to consider the impact of water affordability challenges 
on low-income customers, including the need to address residential shutoffs. Session 
participants indicated that some low-income households have high water usage due to high 
occupancy, old or inefficient appliances and fixtures, and leaky plumbing. There are examples of 
successful utility conservation programs that have targeted lower-income households for 
conservation improvements to drive down the total usage and thus the total cost.  

Renters. Session participants shared that in many urban areas, the challenge of affordability is 
embedded in the lowest income residents renting multi-family housing. It can be difficult or 
even impossible to know how much of the actual cost of their water bill gets passed on to 
renters. Utilities and community-based groups shared the challenge of developing assistance 
programs that meet the need of renters and provide relief directly to those residents who often 
need it most.  

Disproportionately Impacted Communities. Several participants expressed that any new 
government program must be designed to address consumers that have been disproportionately 
impacted. For example, low-income communities and minority populations live 
disproportionately near contaminated water resources and are more impacted by high drinking 
water and wastewater service rates. 

Areas Impacted by Irrigation Needs. Several interested parties shared that there are some 
cities with reduced access to water due to large scale irrigation and other competing water use 
demands. Water scarcity issues and the impact on affordability is outside the scope of this 
Report, but merits additional research.  

Public Trust. Interested parties recommended that EPA support additional community 
engagement to help build trust in public water. Challenges with public trust in water utilities was 
cited as a reason some households were purchasing bottled water and could lead to non-bill 
payment. Interested parties shared that in some areas there was a loss of trust in water utilities 
during the COVID-19 pandemic that resulted in non-payments. 
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8.2 Water Affordability Challenges Faced by Utilities  
Interested parties emphasized several affordability challenges that utilities face. Utilities must fund 
the effective, safe, and efficient management of water utilities, even if customers are unable to pay 
enough to cover the cost of service. Interested parties stressed the need to ensure that utilities are 
able to adequately perform infrastructure maintenance and needed improvements while 
maintaining affordability for low-income customers. Other challenges include: 

Costs Associated with Regulatory Requirements. Compliance costs associated with current 
and future requirements (both federal and state) essential to protecting public health and the 
environment will result in utilities needing to raise rates, in some cases. Very small water utilities, 
such as mobile home parks, some condos, and those not affiliated with the local municipality, 
are sometimes unable to access funding programs to come into compliance with regulations. For 
example, some states restrict certain utilities that would otherwise be eligible for federal funding. 

Impact of State and Local Laws. Restrictions in state and local laws, capacity issues in staffing, 
and other obstacles can create challenges for utilities in developing their own customer 
assistance programs.  

Political Barriers. Some utilities must seek rate change approval by governing authorities, such 
as local city councils, and thus can experience political challenges regarding water affordability 
policy making.  

Projected Increases in Rates. Future costs associated with climate change impacts and 
adaptation responses and aging infrastructure will impact rates, and thus affordability. 

Challenges with Funding and Financing. Several participants shared that utilities have 
difficulties setting affordable rates while keeping up with the costs of system maintenance. 
Assessing funding needed for capital improvements and O&M can pose several challenges, 
including competition for limited grant funds and the risk of high debt burden if too many 
customers are unable to pay. 

Affordable Rate Setting. Two representatives from public utilities stressed that setting rates that 
are affordable for ratepayers has become more difficult for utilities. The challenge is that setting 
affordable rates for communities is often outpaced by rising capital and O&M costs. Additionally, 
unprecedented rate increases are challenging for cities to plan for and ultimately places the 
burden on water customers. 

Infrastructure Updates. An attendee expressed the desire to upgrade aging infrastructure 
without needing to increase rates for customers. Infrastructure loans are inaccessible without 
the ability to increase water rates to make up for the costs of the upgrades. 
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Consolidation Challenges for Small Utilities. The push toward consolidation is one challenge, 
as small communities lack a clear entity to consolidate into, and intent to consolidate can be an 
obstacle to accessing financing.  

Impact of Customer Nonpayment. Interested parties also provided feedback on how utilities 
use debt. Debt is not undertaken due to customer nonpayment; it is undertaken to complete 
needed capital activities, or sometimes O&M activities. Revenues from water bills are then 
collected to cover the debt repayment and ongoing costs. High levels of customer nonpayment 
cause cash flow issues, affect bond ratings, and impact utilities’ ability to raise capital, 
jeopardizing both existing and future commitments. Additionally, customer nonpayment can 
cause other problems, such as unacceptable levels of service and unaffordable rates. 

8.3 Defining Affordability  
Interested parties generally agreed that it is important to calculate affordability at the individual 
household level as opposed to community and/or national levels. They referenced the limitations 
of using median household income as a household affordability metric and stressed that there is 
movement across the sector to find alternatives that account for cost of living and other 
socioeconomic factors. 

Interested parties noted the importance of using a multi-pronged approach that can reflect the 
unique circumstances of different communities and include qualitative definitions as well as 
quantitative ones. From the household perspective, this could be whether the ratepayer is able to 
pay their water bill without sacrificing the ability to pay for other basic household necessities. From 
a utility perspective, this could be whether the customers are able to afford what the utility needs to 
charge to sustain itself. 

8.4 Recommendations for Addressing Affordability Challenges Nationwide 
Interested parties emphasized the need for a sustainable long-term federal customer assistance 
program, while stressing the importance of using multiple pathways to achieve affordability. This 
approach combines complementary strategies, such as water conservation, efficiency, assistance 
with plumbing repairs, education, paying off arrearages, capping customer costs, and rate 
discounts. Other key recommendations from interested parties on successful implementation of a 
permanent federal water assistance program include the following: 

Limit Administrative Barriers. Many utilities were unable to participate in LIHWAP because 
billing systems could not separate out the trash portion of bills from water service or accounting 
and/or programming changes were made. Utilities need to have the flexibility to include trash and 
water services in one bill, and/or there must be technical assistance for small utilities that have 
capacity challenges in altering their billing system to be able to participate in the program.  
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Consider Unique Needs of Renters. A future federal assistance program should consider 
renters, as it can be difficult to assess affordability burden among renters whose landlord pays 
the utility bills. Flexibilities to ensure equitable distribution of funds, including to those who may 
not have their water bill in their name, should be included in a future federal assistance program.  

Direct Payment to Utilities. Direct payment to utilities and guidance to administer assistance 
to their customers can incentivize smaller utilities to participate, given that there is 
guaranteed payment.  

Categorical Eligibility. Categorical eligibility can be a helpful tool to reduce burden on 
households and utilities in enrolling customers in an assistance program if they are already 
enrolled in an analogous program elsewhere. Assistance could be automatically provided to 
categorically eligible households, without requiring the household to complete additional 
paperwork. A future federal assistance program could also offer blanket approval for extremely 
poor communities. This would especially help small utilities, that typically lack staff capacity to 
register and approve individual household applications for financial assistance. 

Marketing and Promotion. Particularly in rural areas and small communities, households can 
face significant obstacles in accessing information and navigating assistance programs. It is 
important that future federal assistance programs include a budget for communications and 
marketing to promote enrollment. Interested parties stressed that states should be required to 
have a communications strategy to promote the program and saw value in establishing national 
community outreach guidance for consistency across states.  

Partnership with Local Authorities. One successful tactic used to implement LIHWAP was 
reaching out to local government authorities through direct advocacy and education to get them 
to sign up and participate in the program. 

O&M Costs. Operations and maintenance expenses are frequently not eligible under various 
funding pathways, such as State Revolving Funds. Direct assistance to utilities to help cover 
O&M costs would ameliorate rising cost issues.  

Disconnection Moratoriums. Interested parties had varying opinions on the use of 
disconnection moratoriums. Some interested parties indicated that in some cases, 
disconnections are the primary motivator for households struggling with affordability to sign up 
for assistance programs. Other interested parties recommended disconnection moratoriums to 
ensure that the lowest-income households are treated with dignity and respect and referenced 
the public health risks due to house condemnations. One participant recommended an analysis 
of the effectiveness of disconnection moratoriums during the COVID-19 pandemic, assessing 
their economic impacts on communities and water utilities.  
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9. Recommendations 

There is no single approach to addressing water affordability at a national level. Large scale, 
sustainable change requires addressing the systemic challenges in how water utilities are funded, 
how rates are set, and how assistance programs are established, particularly to support rate payers 
facing affordability challenges. Developing solutions to address those challenges will require all 
levels of government, community advocates, utilities, and other interested parties to work together 
on long-term approaches. This Section describes potential ways for EPA and its partners to help 
address water affordability concerns.  

IIJA directed EPA to provide recommendations to address affordability. These 
recommendations were identified during the affordability analysis and from discussions 
during the engagement sessions for interested parties. They are also found in literature 
focused on addressing water affordability.  

The recommendations fall into three broad categories:  

Establishing a Permanent Federal Water Assistance Program  

Increasing Education, Outreach and Knowledge Around Solutions to Address Affordability 

Increasing Ways to Reduce Water Infrastructure Capital and Operating Costs 
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9.1 Establishing a Permanent Federal Water Assistance Program  
Recommendation 1: Establish a Federal Water Assistance Program  

Establishing a long-term federal water assistance program could meaningfully help to reduce 
affordability challenges for households and utilities. EPA’s analysis suggests that a nationwide 
affordability pilot program could be an important step to establishing and fine-tuning strategies to 
provide sustainable, sufficient ratepayer assistance. In addition, a water assistance program could 
help ameliorate the cost of meeting requirements to protect human health and the environment. 

Assistance provided to households could help utilities to have reliable capital to implement 
necessary improvements and mitigate potential rate increases to households in need.  

Congress could establish a Federal Assistance Program based on the needs, research, and input 
from interested parties described throughout this report. A pilot program, as described in IIJA 
Section 50109, could fund up to eight pilots in five water utility categories. Four of these categories 
represent the various utility sizes that have unique challenges and approaches to establishing and 
providing customer assistance. The fifth grant category in this pilot is specifically for utilities that 
service a disadvantaged community, according to the state affordability criteria or disadvantaged 
community definition, and would provide an understanding of the scope, scale and successful 
approaches needed in the most stressed communities. See Appendix G Pilot Program Suggested 
Funding Level for pilot category classifications.  

EPA’s analysis determined a funding level for the pilot program described in IIJA Section 50109 
(found in Appendix B) is a range from $115 million to $185 million per year based on the percentage 
of qualifying households with need and the estimated national water burden cost of $5.1 to $8.8 
billion as discussed in Section 5 – Water Affordability Analysis. Additional assumptions include a 
variable enrollment rate based on pilot category and that the maximum of 40 pilots would be 
awarded. The range is generated from different assumptions of enrollment rate. See Appendix G 
for details. 

Recommendation 2: Evaluate Best Practices and Creative Program Structures to Increase 
Assistance to all Socioeconomic Groups 

A key component of a federal water assistance program is to ensure that the most vulnerable 
households are provided the support they most need. Feedback from interested parties stressed 
the importance of designing a federal program that served all households facing challenges. 
Interested parties discussed challenges to assist renters, elderly households on fixed incomes, 
multi-generational households with high water use, and challenges of enrollment for non-English 
speaking homes. For example, it is a hurdle for utilities to reach certain residents in their service 
area, such as renters that do not have a water bill in their name. Renters may pay a separate bill to 
their landlord, who then passes the payment on to the utility, or their water fees can be estimated 
and included in their reoccurring rent payment. For example, the Seattle Water Department has a 
program where they provide water assistance to renters by coordinating with the energy utility and 
applying the assistance to the eligible customer’s energy account. The Northeast Ohio Regional 
Sewer District (NEORSD) added renters as eligible. NEORSD determines renter eligibility based on 
preferred criteria, such as income and household size, and collects proof of residence. Assistance 
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funds are provided to the water account. A permanent federal program could build from these 
models and explore other ways to provide assistance to all low-income households. Examples of 
these types of approaches include categorical eligibility, auto-enrollment, and/or direct payment to 
utilities, further discussed in the recommendations from interested parties in Section 8.4. 
Additionally, LIHWAP allowed for 15% administrative costs and up to 10% of the award funding to 
go towards outreach, intake, and eligibility determination activities for the program (OCS, 2023b). 
This type of flexibility would also aid assistance to all low-income households. This 
recommendation is also consistent with the requirements of Executive Order 14058, Transforming 
Federal Customer Experience and Service Delivery to Rebuild Trust in Government, for government 
agencies to improve service delivery when providing benefits (The White House, 2021). 

Recommendation 3: Evaluate the Need for a Federal Household Water Efficiency and 
Plumbing Repair Grant Program 

While a permanent federal assistance program could provide financial relief to households in need, 
such a program may not solve underlying problems related to high water use caused by leaks or 
inefficient plumbing products. A household that may receive financial relief will continue to be 
burdened by high water bills they cannot afford until the household addresses the root problem 
causing high water use. Some water utilities have developed programs that provide direct 
installation of efficient fixtures or minor plumbing repairs to homeowners needing assistance on 
their water bills (EPA, 2021). However, these programs are typically funded out of operating budgets 
or by coordinating with third party funders. EPA could work with interested parties to evaluate the 
potential benefits of a household water efficiency and plumbing repair grant program to tackle 
national affordability needs.  

9.2 Increasing Education, Outreach and Knowledge Around Solutions to Address Affordability 
Recommendation 4: Promote Tools, Resources, and Best Practices on Water Affordability  

As described in detail throughout this Report, many organizations, academics, advocates, and 
associations have been working on water affordability challenges for decades. Yet, there is still a 
lack of knowledge to the tools and resources that are available to help communities and utilities in 
need. Recommendation 4 is for EPA to work in partnership with these interested parties and 
communities to promote water affordability tools and resources. EPA heard this recommendation 
on increased education from interested parties as part of a comprehensive affordability strategy. 
This could include:  

• Webinars on best practices to tackle water affordability at the local, state, and federal levels 
• Workshops establishing and funding assistance programs  
• Encouraging and supporting an evaluation of true cost pricing, rates, rate structures, and 

approaches to help low-income residents where possible and how the best approach might 
vary across systems, e.g. large urban areas vs smaller areas 

• Promoting success stories of cost-sharing partnerships amongst utilities  
• Promoting best practices on water efficiency measures to reduce costs 
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• Encouraging states to support asset management practices and utilities to engage in 
intentional asset management planning 

• Supporting states that are undertaking initiatives, as required by SDWA Section 
1420(c)(2)(f), that promote asset management through their capacity development strategy 
and through the provision of technical assistance to develop and implement asset 
management plans 

• Promoting partnerships, regionalization, and consolidation and encouraging states to 
exercise their mandatory assessment authority anticipated after the proposed Water 
System Restructuring Assessment Rule (WSRAR) goes final to identify feasible and 
affordable long-term solutions for chronically non-compliant water systems 

Recommendation 5: Increase Awareness and Best Practices of Successful Funding 
Approaches for Utility Supported Customer Assistance Programs (CAPs)  

Utility-supported CAPs play a critical role in ensuring that low-income households have access to 
affordable water services. Many local utilities understand the unique challenges of their customers 
and are able to tailor CAPs to the specific needs of the communities they serve. It is important to 
understand which approaches have been successful in terms of funding CAPs and increasing 
household utilization rates. Increasing awareness of successful utility-supported CAPs can help to 
increase the effectiveness of these program and encourage knowledge sharing between utilities. 
Beyond CAPs, where applicable by state and local law, alternative rate structures should be 
considered to ease burdens across utilities. EPA could develop additional resources and tools to 
support the development of utility-led CAPs. This includes an update of the 2016 EPA CAP 
compendium, searchable resource library of best practices, case studies and funding strategies. 
EPA can also encourage the use of existing resources and innovative approaches to restructuring 
rates and develop community focused tools to support their implementation.  
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9.3 Increasing Ways to Reduce Water 
Infrastructure Capital and Operating Costs  
Recommendation 6: Promote the Use of 
Low-Cost Federal Funding and Financing for 
Water Infrastructure and Water Technical 
Assistance to Address Affordability Issues 

The Clean Water and Drinking Water State 
Revolving Funds are important programs for 
investing in the nation’s water infrastructure. 
They are designed to generate significant and 
sustainable water quality and public health 
benefits across the country and improve 
affordability in communities that are facing 
challenges across the U.S.  

Through the federally capitalized SRF programs, 
states provide below-market interest rate loans 
and other financing assistance for infrastructure 
improvements and other water quality projects. 
States manage their SRF programs and are 
required to establish specific eligibility criteria 
and special funding mechanisms, including loan 
forgiveness and other grant-like options, for 
economically disadvantaged communities and those that meet each state’s affordability criteria. 
Since 2021, EPA has invested more than $500 million in EPA Water Technical Assistance (WaterTA), 
which connects communities to experts who help assess and implement solutions for their 
drinking water, sewage, and stormwater needs. This program has allowed underserved 
communities across the country access this low-cost federal funding and reduce their overall 
project costs.12  

Interested parties recommended a continued focus from the SRF programs and WaterTA on ways to 
expand assistance to economically disadvantaged communities. This recommendation includes:  

• Strengthening marketing of and communications about the SRF and other financial 
assistance programs to increase awareness of funding and financing options like the SRFs 
to communities facing affordability challenges. 

 
12 In addition to the SRF and WaterTA programs, continued investment in water workforce development and retention can help to address 
utility operating costs. For example, EPA’s Innovative Water Workforce Development Grant Program awarded $3.8 million in total funding 
to 10 grant recipients (in 2023) and over $20 million in total funding to 13 grant recipients (in 2024). These workforce development 
grantees are nationwide, and the funding is helping to increase public awareness of job opportunities in the drinking water and 
wastewater utility sector and will help address the workforce needs of drinking water and wastewater utilities (U.S. EPA, 2024c). 

Martin County Water and 
Sanitation Districts is an example 
of a utility that struggles with 
affordability challenges driven by 
both widespread poverty and aging 
infrastructure. The District 
estimates that a significant volume 
of water is lost from leaks in its 
distribution pipelines, meaning 
that a large portion of its operating 
costs to produce that water are 
wasted. This highlights the need 
for a multi-facetted approach to 
address water affordability, which 
includes continued investment in 
infrastructure. Read more about 
Martin County in the case study in 
Appendix A. 
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• Providing substantial and effective technical assistance to the most underserved and 
economically stressed communities to prepare for, apply for, receive, and invest low-cost 
federal funding and financing to address their critical water infrastructure needs. 

• Promoting technical assistance and SRF funding to help communities consider 
regionalization or consolidation options that could help to reduce financial burden on 
communities and customers. 

• Promoting appropriate and cost-effective technology and capital projects that address 
local water service needs and are innately less burdensome on local ratepayers. For 
example, large-scale water use efficiency measures as an alternative to a more expensive 
new water supply and treatment project. 

• Pursuing ways to implement the provision of the Clean Water SRF program that provides 
additional subsidization, through rate structures or other mechanisms, to directly benefit 
ratepayers that would experience a financial hardship because of an increase in rates 
necessary to fund capital infrastructure projects. This includes examination of the feasibility 
of EFAB’s expected recommendations on options to utilize this provision.  

Recommendation 7: Incorporate, Where Appropriate, Recommendations from the 
Environmental Financial Advisory Board (EFAB) on Water Affordability  

EPA has recently charged the Environmental Financial Advisory Board (EFAB) with evaluating 
approaches to support communities facing water affordability challenges. This includes 
recommendations relevant to capital projects, CAP barriers, rate structure/design, and SRF 
subsidies. The charge tasks EFAB to develop new and innovative financing approaches, assess 
government strategies for implementing public-private partnerships, and develop innovative 
investment models and market-based approaches that increase the long-term resiliency of 
infrastructure. Recommendations stemming from the EFAB Water Affordability workgroup will help 
establish a path of wholistically addressing water affordability and provide a roadmap of 
recommended approaches. It is recommended that EPA evaluate and, where appropriate, pursue 
these recommendations.  

Recommendation 8: Continued Research and Understanding of Water Affordability  

Continued research is crucial to better understand water affordability challenges across the U.S., 
identify disparities in affordable access to water services, and guide the development of policies 
and programs to promote equitable access. Ongoing research is also necessary to anticipate future 
challenges and innovate new solutions in the face of changing environmental and economic 
conditions. Household-level analysis on the impacts of high water bills, rapid increases in rates 
(“rate shock”), shutoffs, and customer assistance programs are also areas for further analysis. 
Section 7 - Additional Recommended Analyses discusses recommendations for completing 
additional analyses to fill data gaps associated with the water affordability analysis conducted for 
this report. EPA plans to continue to address these data gaps over the next year and will continue to 
develop tools, studies and resources to help address water affordability challenges. 
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Appendix A: Case 
Studies 
The following case studies are examples of utilities, and the communities they serve, that are 
struggling with the challenges of water affordability. They demonstrate factors that exacerbate 
affordability concerns, like economic decline and high poverty rates. Some utilities have 
successfully implemented their own CAPs to provide relief to customers, but many are limited by 
barriers including staffing, financial resources, and legal and policy limitations. For some, federal 
assistance programs have provided critical relief for struggling utilities and households. These case 
studies are a series of snapshots of water affordability challenges across the U.S.  

Detroit, MI. Detroit’s history of economic challenges has compounded its struggles with household 
water services affordability, with 55% of residential accounts over 30 days past due. Detroit Water 
and Sewerage Department (DWSD) has risen to the challenge by launching multiple CAPs, 
including a Lifeline Program that has 25,000 customers enrolled 

Martin County, KY. In rural Kentucky, residents face challenges including high unemployment, 
water quality issues, and increasing water rates. Failing and aging water infrastructure contributes 
to the Water District’s financial struggles, as does high levels of customer nonpayment. Martin 
County is not able to support its own CAP due to its small population size and high percentage of 
low-income customers. This case highlights the need for a multi-faceted approach to address 
water affordability, which includes continued investment in infrastructure. 

San Antonio, TX. The San Antonio Water Systems (SAWS) runs a robust CAP, which shifts the 
burden of access away from customers and connects them with assistance in 14 different areas, 
including reduced meter fees and discounted monthly bills. The program is highly utilized by low-
income customers, in part due to a streamlined single application that SAWS staff review to 
determine eligibility for multiple programs at once  

San Carlos Apache Tribe. The San Carlos Apache Tribe community faces water affordability 
challenges, an unemployment rate of 65%, and high poverty levels. LIHWAP funds were used to 
restore service for households whose water and wastewater services had been disconnected due 
to nonpayment. Funds were also used to pay water bills, empty septic tanks, and provide bottled 
water to Tribal members after a water main break and pump failure. After the end of the LIHWAP 
program, the Tribe continues to face significant need for assistance in accessing water services.  
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Detroit, MI: Ongoing Challenges from a History of Economic Decline  

Detroit, a city in Michigan with a rich industrial history, has faced significant economic challenges 
over the past decades. Once a hub for the automotive industry, the city experienced severe 
economic downturn, leading to a decline in population and an increase in poverty rates. Its peak 
population of 1.8 million in the 1950s shrank to 670,000 by the 2020 Census. The economic crisis 
peaked in 2013 when the city filed for bankruptcy, becoming the largest municipality in the U.S. to 
file. Currently, over half of the city’s households are considered low-income, with 56% earning less 
than 200% of the federal poverty guidelines, almost double the level for the U.S. as a whole. 

This history of economic decline has profoundly impacted water affordability in the city. Although 
the Detroit Water and Sewerage Department’s (DWSD) standard water rates are generally low in 
comparison to other water utilities, Detroit’s high levels of poverty create challenges with balancing 
the costs of providing safe and clean drinking water and wastewater services while maintaining 
rates at a level its customers can afford. Some of the key challenges include: 

• Suburban Migration – Over the past-half century, the population of the city decreased as 
residents moved to the surrounding suburbs. New water infrastructure was built to 
accommodate this suburban growth, rather than reinvest in the city’s existing infrastructure. 
DWSD was left with fewer customers, decreased water revenue, and excess water supply 
capacity. Residents remaining in Detroit were left to shoulder the expense of maintaining 
aging water and sewer pipeline infrastructure that was designed to supply a population 
nearly twice the city’s current size. 

• Customer Arrearages – As of May 2024, 55% of DWSD’s residential accounts are 30 days 
past due, and 35% of accounts are 60 days past due. It is estimated that approximately 700 
shutoff notices are sent out per month, of which approximately 100 will be disconnected 
each month. This is typical of most water utilities, as customers frequently make 
arrangements to avoid disconnection following a shutoff notice. Understanding that water 
shutoffs can exacerbate affordability issues, DWSD focuses on conducting outreach and 
education on available assistance options.  

• Aging Infrastructure – Critical infrastructure upgrades and repairs need to be completed 
for the 100-year-old water system. Population loss and the resulting limitation on rate 
increases caused by customer arrearages have had significant impacts on the utility’s 
ability to generate sufficient revenue for maintenance projects. 
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Customer Assistance Programs and the Need for Funding 

In March of 2015, the city launched the Water Residential Assistance Program (WRAP), a regional 
assistance program which provided a $25 discount on monthly water bills for low-income 
customers. WRAP was funded using 0.5% of the water utility revenue. While WRAP helped to return 
water service to many customers, the cycle of delinquency on water accounts that often led to 
water service shutoffs continued.  

In response to this ongoing need, DWSD launched its Lifeline Plan in 2022. The Lifeline Plan, an 
income-based water affordability program, erases a customer’s past due balances and provides a 
tiered structure for fixed monthly bill amounts based on income. This benefit provides for up to 
1,125 gallons of water usage per household member each month. In addition, the Lifeline Plan 
provides plumbing assistance of up to $2,000 to fix leaks and improve equipment efficiency based 
on results from water audits. DWSD currently has about 25,000 customers enrolled in the Lifeline 
Program and anticipates an additional 3,000 customers will join. The current funding amount is 
$17.5 million, with a total anticipated need of $26.55 million. Moving forward, additional funding 
sources will need to be identified.  

For additional information on Detroit’s Lifeline Program, visit: 
https://detroitmi.gov/departments/water-and-sewerage-department/dwsd-customer-
service/dwsd-here-help-water-assistance-programs/lifeline-plan   
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Martin County, KY 

Martin County is located in far eastern rural Kentucky. The 
county’s economy was historically reliant on the coal 
industry. As coal use declined, poverty and 
unemployment rose. As of June 2024, Martin County has 
the highest unemployment in Kentucky, at 10.7%, which is 
more than double the state average of 5% and the U.S. 
average of 4.3% (Workforce Intelligence Branch, Kentucky Center for Statistics, & Kentucky 
Education and Labor Cabinet, 2024).  

The County’s median household income is 60% of the national level median household income. In 
2022, 36% of Martin County was below the federal poverty threshold, compared to about 11.5% for 
the U.S. as a whole (U.S. Census Bureau, 2023b). 

For decades, the County’s Water District and its residents have struggled with loss of water 
pressure, water quality issues, and increasing water rates. Both water and sewer rates are high on 
an absolute basis compared to other utilities and are especially high for a low-income population. A 
2019 report by the Appalachian Citizens’ Law Center & Martin County Concerned Citizens found 
that water was unaffordable for over 45.8% of Martin County residents, with a 41.5% increase in 
water service cost since the previous year (Cromer & Draper, 2019). 

Nearly 50% of households in Martin County have a combined water 
and sewer bill that is more than 4.5% of their income. 

The water affordability crisis in Martin County has not improved in recent years. According to the 
Martin County Water and Sanitation District website, the estimated monthly water and sewer bill for 
5,000 gallons of water usage is $157.93 (Martin County Water and Sanitation Districts, 2024). This 
represents 4.2% of income for households at the County’s median level of income and a 
remarkable 14.4% of income for households at the County’s 20th percentile of income. Nearly 50% 
of households have a combined water and sewer bill that is more than 4.5% of their income, which 
is an affordability level that is typically considered stressful. Having more than 40% of households 
facing potentially unaffordable bills is a very high level of financial risk for a utility and its service 
area population to manage. An additional rate increase is expected next year.  

Failing and aging drinking water infrastructure is the main contributor to these financial challenges. 
The Water District estimates that a significant volume of treated water is lost from leaks in its 
distribution pipelines before the water reaches customers. This means that a large portion of its 
operating costs to produce that water are wasted. The contractor that operates the Water District’s 
system has exceeded its contracted limit of repairs. The resulting cost overruns will lead to 
additional rate increases, causing even greater stress on the system and the community.  
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Despite receiving a grant in 2017 for repairs and improvements to its raw water intake and water 
treatment plant, the intake pump still does not function correctly due to contracting issues and 
other delays. As a result, the District rents a duplicate diesel pump that costs $30,000/month to 
rent and operate. Other key issues for the District include: 

• Arrearages and Disconnections – The Water District struggles with a high level of arrearages 
and disconnections as a result of customer nonpayment. In 2023, there were 349 residential 
water disconnections for nonpayment – about one in ten households. Despite the high 
disconnection rate, the District is still projecting that they will have to write off approximately 
$45,000 of unpaid customer debt in 2024. This amount is less than the roughly $60,000–
$70,000 of late charge fees received by the District each year. While this amount is a relatively 
small portion of the District’s overall $2.5 million of annual water customer revenue, unpaid 
customer debt is a problem that has increased steadily over time.  

• Wastewater system – The Martin County Sanitation District operates two wastewater 
treatment plants. One was constructed in the late 1980's and struggles with compliance 
challenges due to its aging infrastructure. A second plant was funded in 2015, however, only 
about 20% of homes within the service area were required to connect to it. In total, about 
870 households are connected to the District’s sewer system, compared to the 
approximately 3,500 households that are connected to the drinking water system. This 
results in high operation and maintenance costs for the limited population served. That high 
cost is passed along to the rate payers, which include some of the poorest households in 
the County. 

• Workforce Challenges – The District struggles with water workforce turnover. As a small 
utility, the District is unable to compete with the wages that larger utilities can pay. This 
turnover results in high costs to train new employees, and lack of consistent knowledge 
contributes to the community’s mistrust of the water utility.  

While the District’s primary goal is to obtain funding to fully repair its aging infrastructure and fix the 
leaks in its distribution system, Martin County also recommended two main changes: 

• Federal Customer Assistance for Low-Income Residents – Martin County is not able to 
support a local Customer Assistance Program because of its small population size and high 
percentage of low-income customers. In the absence of more permanent support, a 
member of the community group, Martin County Concerned Citizens, draws from her 
background in social work to help connect members of the community with resources for 
assistance, including LIHEAP for assistance with energy bills and SNAP for assistance with 
food. However, there is no available program for water assistance. A permanent federal 
customer assistance program would assist both the community members facing growing 
arrearages and disconnection and reduce the District’s associated customer debt due to 
nonpayment. 

• Change in Grants – Funds for ongoing O&M assistance, contractor oversight for 
infrastructure project grants, and workforce development and retention are needed, 
especially in the form of grants to small, disadvantaged communities.   
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San Antonio Water System (SAWS): SAWS Uplift – Helping Neighbors in Need 

The San Antonio Water System (SAWS) serves 2 million 
people in Bexar County, Texas, as well as parts of 
surrounding counties. The population includes more than 
511,300 water customers and 457,600 wastewater 
customers. Approximately 16% of the population of Bexar 
County, and 19% of San Antonio, have incomes below the 
poverty threshold. SAWS has established a robust and 
highly utilized Customer Assistance Program (CAP) to help 
low-income customers afford their water service bills. The CAP, referred to as SAWS Uplift – Helping 
Neighbors in Need, currently consists of 14 touch points which cover a broad range of assistance 
areas. The program’s name reflects the intentional terminology shift from “customers” to 
“neighbors” as a sign of SAWS’s connection and commitment to the communities they serve. 

The SAWS Uplift program provides assistance to eligible households in a variety of areas including 
plumbing services, emergency assistance, reduced meter fees, and discounted monthly bills. One 
of the innovative programs, Plumbers to People, provides free plumbing services for residential 
customers to repair plumbing fixtures to decrease their water usage. Another initiative, the Uplift 
Assistance Program, was recently changed from a monthly discount on water bills to a discounted 
rate structure with no monthly charges for the first 2,000 gallons of water. The full list of programs 
and initiatives are shown in the table on the next page. 

The SAWS Uplift program uses a streamlined, single application process. SAWS staff review the 
application to determine the programs for which each applicant qualifies. This shifts the burden of 
navigating multiple programs, eligibility criteria, and applications away from the residents. 
Additionally, some applicant information is pre-populated, and SAWS uses a third-party to 
automatically verify income information. SAWS continues to identify ways to streamline the 
application process and reduce barriers to accessing assistance. For example, it is exploring ways 
to automatically enroll households that qualify for other assistance programs, such as the 
Supplemental Nutrition Assistance Program (SNAP).  

The majority of the 14 programs receive funding through a city-approved fee included as a line item 
on SAWS’s water bills. However, Project Agua, which provides emergency payment assistance, is 
entirely funded through donations. SAWS is proud that the largest portion of donations come from 
SAWS’s employees themselves.  

The SAWS team attributes much of their program’s success to transitioning CAP implementation 
into the Community Outreach Department. Working through an external affairs approach, SAWS 
first determined the total number of potentially eligible customers and identified their needs. This 
allowed the team to tailor engagement opportunities, better connect with the community, and 
ultimately increase the number of participants in the program.  
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SAWS actively conducts outreach in communities, rather than primarily relying on more passive 
outreach techniques like flyers or advertisements.  

This approach has been an important component for SAWS in reaching their neighbors, sustaining 
the program over time, and making it a success. Additional information on the SAWS Uplift Program 
can be found here: https://uplift.saws.org/helping-neighbors-in-need/. 

SAWS Uplift Programs and Initiatives 

Program/Initiative Name Description  

Uplift Assistance Program Discounted rate structure with no monthly charges for the first 
2,000 gallons of water. 

WaterSmart Provides access to an online tool to help save water (e.g., monthly 
water reports, water use history, customized water saving tips). 

Courtesy Hold Prevents water service from being shut off while the Uplift 
application is being processed. 

Reduced Meter Service Fee Lowers the fee for sending a technician to a household to 
disconnect water service because of a non-payment. 

SAWS Payment 
Arrangements 

Payment plan for past due account balance.  

Reduced Deposit Reduces the security deposit amount for new qualifying 
customers.  

Agency Referrals  Helps make connections with local agencies to provide various 
types of assistance (e.g., CPS Energy electric and gas utility, Food 
Bank, etc.).  

Leak Adjustments Removes charges for “lost” water when a leak is repaired and fixed 
by a licensed plumber.  

Senior Citizen Billing Waives late payments penalties for customers aged 60+. 

Domestic Violence Deposit 
Waiver 

Allows victims to open a new service account without paying a 
security deposit. 

Project Agua Provides emergency payment assistance up to two times per year.  

Plumbers to People Helps residential customers repair leaking plumbing fixtures in 
their household. 

Laterals to People Helps residential customers repair sewer lateral from outside 
household to the property line. 

Disability Billing/Disabled 
Veterans initiative  

Provides payment extension to residential customers who receive 
disability income. 
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San Carlos Apache Tribe: Impact of HHS LIHWAP Funds  

The San Carlos Apache Indian Reservation encompasses 1.8 million acres in Gila, Graham, and 
Pinal Counties in Southeastern Arizona. The Reservation is home to approximately 16,600 Tribal 
members, 7,000 of whom are under 18 years old. With an unemployment rate of approximately 
65%, both jobs and housing are scarce. The majority of families on the reservation receive benefits 
through assistance programs for low-income households including Temporary Assistance for 
Needy Families (TANF), Supplemental Nutrition Assistance Program (SNAP), and Medicaid. 

The vast area and rural setting of the Reservation present challenges to the access of drinking water 
and wastewater services. Approximately one-third of the estimated 2,510 occupied housing units 
on the Reservation are served by the centralized water and sewer systems operated by the Water 
Distribution and Wastewater Treatment Facilities Program (WDWTFP). The remaining two-thirds of 
the housing units have decentralized water and sewer systems, or no water or sewer 
infrastructure at all. 

In 2021, the Tribe applied for the Low-Income Household Water Assistance Program (LIHWAP) 
through the U.S. Department of Health and Human Services (HHS). They were granted $310,510 in 
FY2021 and implementation began in January 2022. The Tribe’s assistance program was managed 
and operated by the Tribal Social Services Department. 

The Tribe’s initial goal was to use LIHWAP funds to restore service for households whose drinking 
water and wastewater services had been disconnected due to nonpayment. While the Tribe did not 
implement water shutoffs during COVID-19, some households had already been disconnected to 
drinking water and wastewater services for many years and continued to have no access to public 
drinking water. By the end of 2021, the total arrearage balance for households on the Reservation 
was approximately $250,000. As COVID-19 programs ended, the San Carlos Water Company 
informed families that they needed to pay outstanding water bills to avoid disconnection.  

Fortunately, LIHWAP funds were available to help households that needed assistance paying their 
water bills and arrearage balances. households that needed assistance paying their water bills and 
arrearage balances. everyone on the reservation. San Carlos Water mailed the applications to their 
customers. The Tribe also advertised the LIHWAP in the local Apache Messenger Newspaper, which 
has a circulation of about 5,000 copies. 

The need was significant, and families came in droves to apply. LIHWAP funds were used to pay for 
water bills and to empty septic tanks. An overwhelming number of applications were also 
submitted requesting repairs to water lines, sewer lines, and plumbing fixtures. While these repairs 
were not eligible under LIHWAP, the Tribal Social Services Department worked to refer families to 
other resources. 
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“LIHWAP monies were put to good use and it helped children, elders 

and families. Then the LIHWAP monies were gone and everyone to this 
day asks about water bottles.” 

- Director, Tribal Social Services, San Carlos Apache Tribe 

During the period when LIHWAP was available, the Tribe experienced a water main break in the 7 
Mile Wash District of the Reservation and pump failure at three locations. While the Tribe worked to 
repair the equipment, families were left without drinking water. The Tribe coordinated with HHS and 
received approval to use LIHWAP funds to purchase cases of bottled water. The need was so great 
that bottled water was backordered at the local supermarket, Bashas’, and it had to be ordered 
from Phoenix, AZ.  

The Tribe considers LIHWAP to be a success in restoring access to water services for Tribal 
members, including providing bottled water, paying arrearages, and reducing rates to prevent 
disconnection of water services. HHS’s Annual LIHWAP Dashboard reports that the program 
assisted approximately 2,000 households in the San Carlos Apache Indian Reservation. 

Beginning October 1, 2023, the Tribe entered the closeout phase for their LIHWAP and could no 
longer accept additional applications. The need for assistance accessing drinking water 
services remains.  
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Appendix B: Infrastructure Investment and 
Jobs Act Sections 50108 and 50109 
SEC. 50108. [42 U.S.C. 300j-19a note] NEEDS ASSESSMENT FOR NATIONWIDE 

RURAL AND URBAN LOW-INCOME COMMUNITY WATER ASSISTANCE. 

(a) DEFINITIONS.—In this section and section 50109: 

(1) COMMUNITY WATER SYSTEM. The term ‘‘community water system’’ has the meaning 
given the term in section 1401 of the Safe Drinking Water Act (42 U.S.C. 300f). 

(2) LARGE WATER SERVICE PROVIDER.—The term ‘‘large water service provider’’ means a 
community water system, treatment works, or municipal separate storm sewer system that 
serves more than 100,000 people. 

(3) MEDIUM WATER SERVICE PROVIDER.—The term ‘‘medium water service provider’’ 
means a community water system, treatment works, or municipal separate storm sewer 
system that serves more than 10,000 people and not more than 100,000 people. 

(4) NEED.—The term ‘‘need’’, with respect to a qualifying household, means the expenditure 
of a disproportionate amount of household income on access to public drinking water or 
wastewater services. 

(5) QUALIFYING HOUSEHOLD.—The term ‘‘qualifying household’’  
means a household that— 

(A) includes an individual who is— 

(i) the holder of an account for drinking water or wastewater service that is 
provided to that household by a large water service provider, a medium 
water service provider, or a rural water service provider; or 

(ii) separately billed by a landlord that holds an account with a large water 
service provider, a medium water service provider, or a rural water service 
provider for the cost of drinking water or wastewater service provided to that 
household by the respective large water service provider, medium water 
service provider, or rural water service provider; and 

(B) is determined— 

(i) by a large water service provider, a medium water service provider, or a 
rural water service provider to be eligible for assistance through a low-
income ratepayer assistance program; 



 

Water Affordability Needs Assessment: Report to Congress •  73 

(ii) by the Governor of the State in which the household is located to be low-
income, based on the affordability criteria established by the State under 
section 1452(d)(3) of the Safe Drinking Water Act (42 U.S.C. 300j-12(d)(3)); 

(iii) by the Administrator to experience drinking water and wastewater 
service costs that exceed the metrics of affordability established in the most 
recent guidance of the Administrator entitled ‘‘Financial Capability 

Assessment Guidance’’; or 

(iv) in the case of a household serviced by a rural water service provider, by 
the State in which the household is located to have an annual income that 
does not exceed the greater of— 

(I) an amount equal to 150 percent of the poverty level of that State; 
and 

(II) an amount equal to 60 percent of the State median income for 
that State. 

(6) RURAL WATER SERVICE PROVIDER.—The term ‘‘rural water service provider’’ means a 
community water system, treatment works, or municipal separate storm sewer system 

that serves not more than 10,000 people. 

(7) TREATMENT WORKS.—The term ‘‘treatment works’’ has the meaning given the term in 
section 212 of the Federal Water Pollution Control Act (33 U.S.C. 1292). 

(b) STUDY; REPORT.— 

(1) IN GENERAL.—The Administrator shall conduct, and submit to Congress a report 
describing the results of, a study that examines the prevalence throughout the United 
States of municipalities, public entities, or Tribal governments that— 

(A) are serviced by rural water service providers, medium water service providers, or 
large water service providers that service a disproportionate percentage, as 
determined by the Administrator, of qualifying households with need; or 

(B) as determined by the Administrator, have taken on an unsustainable level of debt 
due to customer nonpayment for the services provided by a large water service 

provider, a medium water service provider, or a rural water service provider. 

(2) AFFORDABILITY INCLUSIONS.—The report under paragraph (1) shall include— 

(A) a definition of the term ‘‘affordable access to water services’’; 

(B) a description of the criteria used in defining ‘‘affordable access to water 
services’’ under subparagraph (A); 

(C) a definition of the term ‘‘lack of affordable access to water services’’; 

(D) a description of the methodology and criteria used in defining ‘‘lack of affordable 
access to water services’’ under subparagraph (C); 
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(E) a determination of the prevalence of a lack of affordable access to water 
services, as defined under subparagraph (C); 

(F) the methodology and criteria used to determine the prevalence of a lack of 
affordable access to water services under subparagraph (E); 

(G) any additional information with respect to the affordable access to water 
services, as defined under subparagraph(A), provided by rural water service 
providers, medium water service providers, and large water service providers; 

(H) with respect to the development of the report, a consultation with all relevant 
stakeholders, including rural advocacy associations; 

(I) recommendations of the Administrator regarding the best methods to reduce the 
prevalence of a lack of affordable access to water services, as defined under 
subparagraph (C); and 

(J) a description of the cost of each method described in subparagraph (I). 

(3) AGREEMENTS.—The Administrator may enter into an agreement with another Federal 
agency to carry out the study under paragraph (1). 

SEC. 50109. RURAL AND LOW-INCOME WATER ASSISTANCE PILOT PROGRAM. 

(a) DEFINITIONS.—In this section: 

(1) ELIGIBLE ENTITY.—The term ‘‘eligible entity’’ means— 

(A) a municipality, Tribal government, or other entity that— 

(i) owns or operates a community water system, treatment works, or 
municipal separate storm sewer system; or 

(ii) as determined by the Administrator, has taken on an unsustainable level 
of debt due to customer nonpayment for the services provided by a 
community water system, treatment works, or municipal separate storm 
sewer system; and 

(B) a State exercising primary enforcement responsibility over a rural water service 
provider under the Safe Drinking Water Act (42 U.S.C. 300f et seq.) or the Federal 

Water Pollution Control Act (33 U.S.C. 1251 et seq.), as applicable. 

(2) PILOT PROGRAM.—The term ‘‘pilot program’’ means the pilot program established by the 
Administrator under subsection (b)(1). 

(3) WATER SERVICES NEEDS ASSESSMENT.—The term ‘‘water services needs assessment’’ 
means the report required under section 50108(b)(1). 

(b) ESTABLISHMENT.— 

(1) IN GENERAL.—Not later than 2 years after the date of enactment of this Act, the 
Administrator shall establish a pilot program to award grants to eligible entities to develop 
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and implement programs to assist qualifying households with need in maintaining access 
to drinking water and wastewater treatment. 

(2) REQUIREMENT.—In establishing the pilot program, the Administrator shall ensure that 
data from the water services needs assessment directly contributes to the structure of the 

pilot program by informing the types of assistance and criteria used for priority 
consideration with the demonstrated need from the study conducted under section 
50108(b)(1) and the water services needs assessment. 

(3) USE OF FUNDS LIMITATIONS.—A grant under the pilot program— 

(A) shall not be used to replace funds for any existing similar program; but 

(B) may be used to supplement or enhance an existing program, including a program 
that receives assistance from other Federal grants. 

(4) TERM.—The term of a grant awarded under the pilot program shall be subject to the 
availability of appropriations. 

(5) TYPES OF ASSISTANCE.—In establishing the pilot program, the Administrator may 
include provisions for— 

(A) direct financial assistance; 

(B) a lifeline rate; 

(C) bill discounting; 

(D) special hardship provisions; 

(E) a percentage-of-income payment plan; or 

(F) debt relief for the eligible entity or the community water system owned by the 
eligible entity for debt that is due to customer nonpayment for the services provided 
by the eligible entity or the community water system that is determined by the 
Administrator to be in the interest of public health. 

(6) REQUIREMENT.—The Administrator shall award not more than 40 grants under the pilot 
program, of which— 

(A) not more than 8 shall be to eligible entities that own, operate, or exercise primary 
enforcement responsibility over a rural water service provider under the Safe 
Drinking Water Act (42 U.S.C. 300f et seq.) or the Federal Water Pollution Control Act 
(33 U.S.C. 1251 et seq.), as applicable; 

(B) not more than 8 shall be to eligible entities that own or operate a medium water 
service provider; 

(C) not more than 8 shall be to eligible entities that own or operate a large water 
service provider that serves not more than 500,000 people; 

(D) not more than 8 shall be to eligible entities that own or operate a large water 
service provider that serves more than 500,000 people; and 
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(E) not more than 8 shall be to eligible entities that own or operate a community 
water system, treatment works, or municipal separate storm sewer system that 

services a disadvantaged community (consistent with the affordability criteria 
established by the applicable State under section 1452(d)(3) of the Safe Drinking 
Water Act (42 U.S.C. 300j-12(d)(3)) or section 603(i)(2) of the Federal Water Pollution 
Control Act (33 U.S.C. 1383(i)(2)), as applicable). 

(7) CRITERIA.—In addition to any priority criteria established by the Administrator in 
response to the findings in the water services needs assessment, in awarding grants under 
the pilot program, the Administrator shall give priority consideration to eligible entities 
that— 

(A) serve a disproportionate percentage, as determined by the Administrator, of 
qualifying households with need, as identified in the water services needs 
assessment; 

(B) are subject to State or Federal enforcement actions relating to compliance with 
the Federal Water Pollution Control Act (33 U.S.C. 1251 et seq.) or the Safe Drinking 
Water Act (42 U.S.C. 300f et seq.); or 

(C) maintain or participate in an existing community assistance program with 
objectives similar to the objectives of the pilot program, as determined by the 
Administrator. 

(8) REPORTING REQUIREMENTS.— 

(A) IN GENERAL.—In addition to any other applicable Federal or agency-specific 
grant reporting requirements, as a condition of receiving a grant under the pilot 
program, an eligible entity (or a State, on behalf of an eligible entity) shall submit to 
the Administrator an annual report that summarizes, in a manner determined by the 
Administrator, the use of grant funds by the eligible entity, including— 

(i) key features of the assistance provided by the eligible entity; 

(ii) sources of funding used to supplement Federal funds; and 

(iii) eligibility criteria. 

(B) PUBLICATION.—The Administrator shall publish each report submitted under 
subparagraph (A). 

(c) TECHNICAL ASSISTANCE.—The Administrator shall provide technical assistance to each eligible 
entity, and each State, on behalf of an eligible entity, that receives a grant under the pilot program to 
support implementation of the program. 

(d) REPORT.—Not later than 2 years after the date on which grant funds are first disbursed to an 
eligible entity (or a State, on behalf of an eligible entity) under the program, and every year 

thereafter for the duration of the terms of the grants, the Administrator shall submit to Congress a 
report on the results of the pilot program.  
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Appendix C: Affordability Metrics Used in 
Prior Work 

Name Abbreviation Source Calculation Threshold 

State Revolving 
Fund Affordability 
Criteria and 
Disadvantaged 
Community 
Definitions 

 
CWA and 
SDWA; 
State 
defined 

Varies by state. Can be 
found in DW and CW 
Intended Use Plans. 

Varies by state 

Percentage of 
Lowest Quintile 
Income or 
Household Burden 
Indicator 

% LQI or HBI Raucher et 
al., 2019  

Drinking water, wastewater, 
and stormwater as a 
percentage of the 
community LQI upper limit. 

Score determined 
based on matrix 
combined with PPI, 
HBI categories include 
< 7%, 7% – 10%, and 
>10% 

Poverty Prevalence 
Indicator 

PPI Raucher et 
al., 2019 

Percent of Households 
below 200% of the Federal 
Poverty Limit. 

Score determined 
based on matrix 
combined with HBI, 
PPI categories include 
<20%, 20% - 35%, and 
>=35% 

Income Dedicated 
to Water Services 

IDWS Patterson & 
Doyle, 2021 

Percent of households in a 
utility spending x% of 
income on water services. 
Measures the prevalence of 
different financial burdens 
in the community. 

Does not require an 
affordability threshold 

Teodoro 
Affordability Ratio 

AR Teodoro, 
2018 

Drinking water and 
wastewater as a percentage 
of discretionary income for 
households at 20th 
percentile income. 

Drinking water and 
wastewater bill > 10% 
suggested as relatively 
high impact 

Teodoro Hours of 
Labor at Minimum 
Wage 

HM Teodoro, 
2018 

Hours worked at minimum 
wage to equal a drinking 
water and wastewater bill. 

8 hours suggested as 
relatively high impact 
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Name Abbreviation Source Calculation Threshold 

EPA Expanded 
Financial Capability 
Assessment Matrix 

Revised FCA U.S. EPA, 
2024 

Combines RI and FCI score 
with LQPI to determine 
overall impact level. 

Matrix of combined 
scores rates 
community’s overall 
impact as low, 
medium, or high 

EPA Residential 
Indicator 

RI U.S. EPA, 
1997 

Household wastewater and 
CWA compliance costs as a 
percentage of MHI. 

<1% = Low impact 
1% to 2% = Mid-range 
impact 
>2% = High Impact 

EPA Financial 
Capability Indicator 

FCI U.S. EPA, 
1997 

Six financial capability 
indicators (FCIs) related to 
debt, socioeconomic, and 
financial conditions. 

< 1.5 =Weak 
1.5 – 2.5 = Mid-range 
>2.5 = Strong 

EPA Drinking Water 
Small System 
Compliance 
Technologies – EPA 
performs this 
analysis at a 
national level for 
three categories of 
small water 
systems in 
accordance with 
the Safe Drinking 
Water Act 

SSCT U.S. EPA, 
1998 

63 FR 42032 
 
88 FR 18638 

Comparison of national 
level estimated household 
costs of new compliance 
technology plus existing 
baseline household cost of 
drinking water to an 
affordability threshold 
value. 

2.5% MHI  
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Appendix D: Water Hygienic Use Values Used 
in National Affordability Studies 

Source Quantity Notes 

Teodoro, 2018 50 gallons per person per day Assumes a 4-person household 
yielding 6,200 gallons per month 

Teodoro, 2019 50 gallons per person per day Assumes a 4-person household 
yielding 6,200 gallons per month 

Teodoro & Saywitz, 2020 50 gallons per person per day Assumes a 4-person household 
yielding 6,200 gallons per month 

Teodoro & Thiele, 2024 50 gallons per person per day Assumes a 4-person household 
yielding 6,200 gallons per month 

Patterson & Doyle, 2021 Bills and affordability metrics 
were calculated for no water use 
to 16,000 gallons per month at 
increments of 1000 gallons per 
month 

N/A 

Cardoso & Wichman, 2022a 50 gallons per person per day Sensitivity analysis of 40, 60, and 
75 gallons 

Patterson, Bryson, & Doyle, 2023 6,000 gallons per month Assumes 83 gallons per person 
per day, and a 2.4 person 
household  

El-Khattabi, Gmoser-Daskalakis, 
& Pierce, 2023 

4,000 gallons per month  

LIHWAP Water Utility Affordability 
Survey Report, 2024 

10,000 gallons per month  
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Appendix E: Utilities Included in National 
Affordability Studies 

Source 
Description of Communities Included in 
Study 

Timeframe of 
Rates Data 
Collection 

Estimated 
Population Served 
by Utilities in Study* 

Teodoro, 2018 25 most populous U.S. cities (in 2017) Spring 2017 Not provided 

Teodoro, 2019 329 utilities, selected via stratified 
sampling based on: 1. Ownership type 
(public vs. private) and 2. Population 
served (EPA service population categories 
excluding utilities serving less than 3,300 
persons) 

May to July 2017 Not provided  

Teodoro & 
Saywitz, 2020 

399 utilities, selected through the 
stratified sampling method used in 
Teodoro 2019, and included the same 
utilities sampled in 2019 plus additional 
utilities 

May to July 2019 44 million 

Teodoro & Thiele, 
2024 

399 utilities, selected from the same 
utilities included in the Teodoro and 
Saywitz 2020 study 

Both 2021 rates 
and 2023 rates 

44 million 

Patterson & Doyle, 
2021 

1791 utilities located in four states—
California, North Carolina, Pennsylvania, 
and Texas 

Overall, 44% of the utilities in this study 
were large or very large, 25% were 
medium, and 32% were small or very 
small. 

2020 rates data 71.9 million 

Cardoso & 
Wichman, 2022a 

1545 utilities UNC EFC Data, 
as of July 2017, 
and the 2016 
AWWA 

Water and 
Wastewater Rate 
Survey 

145 million 
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Source 
Description of Communities Included in 
Study 

Timeframe of 
Rates Data 
Collection 

Estimated 
Population Served 
by Utilities in Study* 

Patterson, Bryson, 
& Doyle, 2023 

787 of the largest drinking water providers 
located within each state of the United 
States. 

2021 160.9 million 

El-Khattabi, 
Gmoser-
Daskalakis, & 
Pierce, 2023 

1,558 utilities located in four states - 
Arizona, Georgia, New Hampshire and 
Wisconsin 

UNC EFC Data, 
as of 2021 

Not provided 

LIHWAP Water 
Utility Affordability 
Survey Report, 
2024 

A random selection of 200 observations 
that matches the EPA’s national 
distribution of utility sizes 

Duke University 
provided rate 
information for 
internal analysis. 
Rate years were 
not provided.  

Not provided 

* Population Served estimates as reported in the study, when available 
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Appendix F: Supplemental Technical 
Information for EPA’s Analysis 
By Tract 

Population 
Categories 

% Qualifying 
Households (%) 

# Qualifying 
Households 

Total # 
Utiliities 

# Utilities w/ > 40% 
Qualifying Households 

>100,000 30 17,297,152 448 61 

10,001-100,000 30 12,584,177 3,944 641 

3,301-10,000 31 3,370,038 4,894 984 

501-3,300 32 2,284,528 12,725 2,896 

<=500 30 481,994 22,330 4,291 

Totals - 36,017,890 44,341 8,873 

 
By Block Group 

Population 
Categories 

% Qualifying 
Households (%) 

# Qualifying 
Households 

Total # 
Utilities 

# Utilities w/ >40% 
Qualifying Households 

>100,000 30 17,368,350 448 65 

10,001-100,000 30 12,704,451 3,944 742 

3,301-10,000 31 3,404,782 4,893 1,111 

501-3,300 33 2,320,929 12,720 3,318 

<=500 30 495,194 22,327 5,104 

Totals - 36,293,709 44,332 10,340 

Comparison of Analysis of Utilities Servicing a Disproportionate Percentage of Qualifying Household 
Using Census Tract-Level Data vs. CBG Data 
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Technical Notes and Assumptions for State-specific California Analysis 
The 2022 eAR data has entries for 2,826 community water systems but 810 utilities—mostly utilities 
service fewer than 500 people—either report not having rates or having rates of zero dollars. These 
utilities were dropped from this analysis. Also dropped were utilities with no service area boundary 
in the dataset. 

Household rates were determined from the survey data using a linear interpolation method similar 
to that used in Section 5.1.1 except the imputation was performed with the calculated rates at 6, 9, 
12, and 24 CCF. In a future analysis, EPA plans to use the detailed rate structure data. If a utility 
indicated that wastewater charges were an additional bill component, those charges were added to 
the household bill. If wastewater charges were not in the eAR bill data, an average value from a 
2018 survey of wastewater charges was applied, inflated using the CPI for water and sewer 
(California State Water Resources Board, 2024a).  

The eAR presented the calculated rates at 6, 9, 12, and 24 CCF to respondents and requested that 
utilities verify the data, however, some rates still appeared to be unlikely or impossibly high 
(including over $1,000,000 million a month). EPA therefore coded any of the four CCF rates or the 
wastewater rates in the eAR data above their respective 90th percentile value to that value ($154.36 
for 6 CCF of water use and $89.56 for wastewater). 

Many of the smallest utilities are omitted from the analysis because they do not report rates in the 
eAR survey or report zero rates. The overall need could be underestimated because of these 
missing utilities. Some customers, for example mobile home park residents, pay for water 
use indirectly. 

Panel Study of Income Dynamics Data 
EPA has identified several national surveys that collect data on household income and spending on 
water services. EPA did not use these data sets for the primary analysis because the surveys ask 
about spending on water services, but they do not include prices (rates) or usage amounts. 
Therefore, reported spending will include water use beyond basic needs for households that are not 
facing affordability challenges. Further, data confidentiality restrictions prevent linking the data 
geographically to utilities and thus rates. Nevertheless, EPA believes these data can help illuminate 
the need for water assistance, particularly for low-income households that may be more likely to 
consume hygienic quantities of water. These data are also able to show trends in affordability over 
time, similar to the CPI trends presented in Figure 3 in Section 2.1.  

One of these surveys is the Panel Study of Income Dynamics (PSID), which has asked the 
households in the panel about spending on water services every other year since 2001. EPA 
cleaned the data to drop zero and negative values and smoothed the income data across years. 
EPA then calculated the percentage of household income spent on water services for each sample 
household. The graph below shows the results aggregated for each income quintile in the survey. 
These data largely agree with the primary analysis conducted in 5.1.1. The average household in the 
lowest quintile of income spends approximately 4.5% of their income on water and wastewater, 
which implies that many of these households spend above that threshold. Furthermore, the 
percentage of income spent on water and wastewater services has steadily increased over time for 
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households in the first (lowest) quintile of income while the percent of income spent on water has 
been increasing more slowly for higher quintiles. 

EPA identified other surveys that present similar data including the American Community Survey 
public use microdata and the American Housing Survey. These surveys use different concepts of 
income (see Section 5.3) and different sampling schemes. Generating comparable results is 
therefore difficult. EPA intends to further examine these survey data in order to better describe 
water affordability nationally.  

 

Percentage of Stable Household Income Spent on Annual Water/Sewer Expenditures, Avg. Ratio Within 
Income Quintiles  

Note: The x-axis depicts survey year while the y-axis depicts mean affordability ratio. Annual water/sewer expenditures 
were manually calculated from PSID responses. Stable household income is the average pre-tax income from the 
previous survey wave and the current survey wave to control for transitory shocks. EPA furthermore dropped all 
observations with business asset losses (no negative pre- tax income). Labels indicate quintile. 
Source: PSID Data, 1999 – 2021  
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Appendix G: IIJA 50109 Pilot Program 
Estimated Funding Level 
Key Assumptions to Generate 50109 Pilot Estimate 

Selection of Utilities. IIJA Section 50109 directs EPA to make no more than 40 grants. For the 
estimation, EPA assumed the maximum of 40 grants would be awarded.  

Range of Need. The higher cost range of estimated need was utilized for the pilot estimate.  

Qualifying Households Rate. For this estimation, the national rate of qualifying households was 
assumed within each pilot area because the locations of the pilot communities cannot be 
assumed. This is likely a conservative estimate considering the pilot communities will be 
purposefully selected. However, the enrollment rate (discussed below) is optimistic, which could 
offset this assumption.  

Enrollment Rate. The enrollment rate among eligible households was assumed based on size of 
the utility. The lower range of the funding estimate assumes an 80% enrollment rate for rural 
utilities to a 25% for utilities serving more than 500,000 people. The Disadvantaged Community 
category was assumed to have 80% enrollment. The upper range of the funding estimate 
assumes a 90% enrollment rate for smaller utilities to 50% for utilities serving more than 500,000 
people. The disadvantaged community category was assumed to have 90% enrollment. The pilot 
is likely to necessitate significant people power to engage eligible households. Eligible 
households need to understand the program exists and may need to provide documentation to 
verify eligibility. The assumed enrollment rates varied by size are optimistic and much higher than 
real-world CAP enrollment rates. Particularly for large or very large utilities, even a small 
percentage of their eligible population would represent a significant number of people who would 
require people power to get them enrolled. 

Size of Utilities. The pilot categories are stipulated in IIJA by type of utility. For rural, medium, and 
100,001-500,000 utilities, the average population served within each category was assumed, 
based on a SDWIS data pull of community water systems in all states in April 2024. The >500,000 
category assumed the median population served since there is no upper bound. Large outliers 
would likely push the average population served for the very large category higher than functional 
for this purpose. The disadvantaged community category was assumed to have 3 rural, 2 
medium, and 3 large utilities. About a third of states prioritize water utility size in their 
disadvantaged community criteria (U.S. EPA, 2022), which was the rationale for assuming 3 rural 
utilities within the Disadvantaged Community category. 
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Population Served  
IIJA Size Definition 
Classification  IIJA 50109 Pilot  

Assumed Population 
for Estimate 

0 – 10,000  Rural  8  1,189 

10,001-100,000  Medium  8  28,928 

100,001 -500,000  Large  8  190,737 

>500,000  Large  8  822,600 

Disadvantaged Community 
(size unspecified)  

– 8  79,204 

Administrative Costs. There is a 20% administrative cost (15% grantee, 5% agency) included in 
the estimation for the pilot.  

Inflation. There is a 4% inflation estimate included in the estimation for the pilot. This 
percentage is higher than the annual inflation rate to reflect the average increase of water and 
wastewater bills.  



 

Water Affordability Needs Assessment: Report to Congress •  87 

Appendix H: References 
Abhold, K., Allen, W., Altevogt, A., Basinger, M., Houlihan, E., Khammas, M., Leslie, D., Lim, H., Nishimoto, K., 

Tailor, B., & California State Water Resources Control Board. (2023). 2023 Drinking water needs 
assessment. California Water Boards. 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/needs/2023needs
assessment.pdf  

Abhold, K., Allen, W., Altevogt, A., Carpenter, J., Fischer, C., Guzman, J., Hack, J., Herrera, E., Van Holm, E., 
Houlihan, E., Khammas, M., Leslie, D., Lim, H., Kline, S., Nishimoto, K., Oaxaca, J., Orellana, L., 
Ouitavon, S., Pavelchik, M., . . . Zensius, D. (2024). 2024 Drinking water needs assessment. California 
Water Boards. 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/documents/needs/2024/2024
-needs-assessment.pdf  

American Water Works Association. (2016). M1 Principles of Water Rates, Fees and Charges, Seventh Edition. 
AWWA. 

American Water Works Association (AWWA). (2019). State of the water industry report. AWWA. 
https://www.awwa.org/Portals/0/AWWA/ETS/Resources/2019_STATE%20OF%20THE%20WATER%20
INDUSTRY_post.pdf 

American Water Works Association (AWWA). (2021). Improving the evaluation of household-level affordability 
in SDWA rulemaking: New approaches. AWWA. 
https://www.awwa.org/Portals/0/AWWA/Government/ImprovingtheEvaluationofHouseholdLevelAffo
rdabilityinSDWARulemakingNewApproaches.pdf  

American Water Works Association (AWWA). (2022). Thinking outside the bill: A new guide to affordability and 
customer assistance. AWWA. 
https://www.awwa.org/Portals/0/AWWA/ETS/Resources/Technical%20Reports/Thinking-outside-
the-bill-2022-3rd-
edition.pdf?utm_medium=print&utm_source=hand_out&utm_campaign=driver_topics&utm_conten
t=pubs&utm_term=driver_flyers  

American Water Works Association (AWWA). (2024). State of the water industry 2024. AWWA. 
https://www.awwa.org/Portals/0/AWWA/ETS/Resources/2024-SOTWI-Full-
Report.pdf?utm_source=higher_logic&utm_medium=email&utm_term=Lead%20Magnet%20%2D%
202024%20SOTWI&utm_content=pubs&utm_campaign=envoi_24  

Berahzer, S., Clements, J., Green, Z., Mastracchio, J., Raucher, R., Rothstein, E., & Teodoro, M. (2023). Low-
income water customer assistance program assessment. AWWA, AMWA, NACWA, NAWC, WEF. 
https://www.amwa.net/publication/low-income-water-customer-assistance-program-assessment 

Brown, M.A., Soni, A., Lapsa. M. V., Southworth, K. (2020a). Low-income energy affordability: Conclusions 
from a literature review. Oak Ridge National Laboratory. 
https://info.ornl.gov/sites/publications/Files/Pub124723.pdf 

Brown, M. A., Soni, A., Lapsa, M. V., Southworth, K., & Cox, M. (2020b). High energy burden and low-income 
energy affordability: Conclusions from a literature review. Progress in Energy, 2(1). 
https://doi.org/10.1088/2516-1083/abb954 



 

Water Affordability Needs Assessment: Report to Congress •  88 

California State Water Resources Control Board. (2024a, March 30). Wastewater user charge survey data for 
FY 2012-13, FY 2014-15, FY 2016-17, and CY 2018. [Data set]. California State Water Resources 
Control Board. https://catalog.data.gov/dataset/wastewater-user-charge-survey-data-for-fy-2012-
13-fy-2014-15-fy-2016-17-and-cy-2018 

California State Water Resources Control Board. (2024b, August 27). Electronic annual report (eAR) for public 
water systems. California Water Boards. 
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/ear.html  

California State Water Resources Control Board. (n.d.). California extended water and wastewater arrearage 
payment program. California Water Boards. Retrieved July 15, 2024, from 
https://www.waterboards.ca.gov/arrearage_payment_program/ 

California State Water Resources Control Board. (2021). Frequently asked questions: COVID-19 drinking 
water financial impacts survey results. California Water Boards. 
https://www.waterboards.ca.gov/drinking_water/programs/documents/ddwem/faqs_covid_survey_fi
nal.pdf  

Cardoso, D. S. & Wichman, C. J. (2022a). Water affordability in the United States. Water Resources Research, 
58(12). https://doi.org/10.1029/2022wr032206  

Cardoso, D. S. & Wichman, C. J. (2022b). Data set for water affordability in the United States. [Data set]. 
Zenodo. https://zenodo.org/records/6991563  

Cornell Law School. (2024). Undue hardship. Legal Information Institute. 
https://www.law.cornell.edu/wex/undue_hardship  

Cromer, M., & Draper, R. (2019). Drinking water affordability crisis, Martin County, Kentucky. Appalachian 
Citizens’ Law Center & Martin County Concerned Citizens. https://aclc.org/wp-
content/uploads/2020/08/Drinking-Water-Affordability-Crisis-Martin-County-Kentucky-1.pdf  

Cromwell, J., III, Colton, R., Rubin, S., Herrick, C., Mobley, J., Reinhardt, K., & Wilson, R. (2010). Best practices 
in customer payment assistance programs. Water Research Foundation. 
https://www.waterrf.org/resource/best-practices-customer-payment-assistance-programs-1  

D’Silva, M., Shabatay, A., Poree, J., & Breeding, J. (2023). U.S. municipal water and sewer utility medians held 
strong in 2022 amid rising costs. S&P Global Ratings. 
https://www.spglobal.com/ratings/en/research/articles/230927-u-s-municipal-water-and-sewer-
utility-medians-held-strong-in-2022-amid-rising-costs-12864603  

El-Khattabi, A. R., Gmoser-Daskalakis, K., & Pierce, G. (2023). Keep your head above water: Explaining 
disparities in local drinking water bills. PLOS Water, 2(12). 
https://doi.org/10.1371/journal.pwat.0000190  

Environmental Policy Innovation Center (EPIC). (n.d.). A state playbook for creating and sharing drinking water 
service area boundaries. Retrieved August 30, 2024, from https://www.policyinnovation.org/sab-
state-playbook  

Gaber, N., Silva, A., Lewis-Patrick, M., Kutil, E., Taylor, D., & Bouier, R. (2021). Water insecurity and 
psychosocial distress: case study of the Detroit water shutoffs. Journal of Public Health, 43(4), 839–
845. https://doi.org/10.1093/pubmed/fdaa157  

Gundersen, N., Ravi, M., Sarbabidya, D., & Wensley, A. (2024). Developing insights into water affordability: 
causes, impacts, & solutions to water shutoffs. USC Sol Price School of Public Policy. https://usc-



 

Water Affordability Needs Assessment: Report to Congress •  89 

epa2024practicum.weebly.com/uploads/4/2/8/4/42842403/epa_usc_practicum_water_affordability
_advisory_report_6_28_2024.pdf 

Hansen, K., & Hammer, B. (2022). A fairer funding stream: How reforming the Clean Water State Revolving 
Fund can equitably improve water infrastructure across the country. Natural Resources Defense 
Council & Environmental Policy Innovation Center. https://www.nrdc.org/sites/default/files/clean-
water-state-revolving-fund-infrastructure-report.pdf 

Heminger, G., Meeker, L., Johnson, M., & Sorensen, K. (2023). Northern Arizona water affordability study. ASU 
Kyl Center for Water Policy at Morrison Institute. 
https://extension.arizona.edu/sites/extension.arizona.edu/files/attachment/nrulpc-northern-
arizona-water-affordability-study.pdf  

Kimutai, J., Lund, C., Moturi, W., Shewangizaw, S., Feyasa, M., & Hanlon, C. (2023). Evidence on the links 
between water insecurity, inadequate sanitation and mental health: A systematic review and meta-
analysis. PLoS ONE, 18(5): e0286146. https://doi.org/10.1371/journal.pone.0286146 

Kraabel, N., Randriamaro, T., & Cook, J. (n.d.). Nationwide Program Estimator. Washington State University, 
College of Agricultural, Human, & Natural Resource Sciences. Retrieved August 1, 2024, from 
https://waterassistanceprograms.org/  

Levine, L., & Osann, E. (2023). Water affordability business case tool: User manual (Version 2.1). Natural 
Resources Defense Council. https://www.nrdc.org/sites/default/files/2023-06/water-affordability-
business-case-tool-user-manual.pdf  

Levine, L., Whillans, S., Wein, O., Lusson, K., & Haynes, B. (2022). Water affordability advocacy toolkit. 
Natural Resources Defense Council & National Consumer Law Center. 
https://www.nrdc.org/sites/default/files/water-affordability-toolkit-full-report.pdf  

Mack, E. A., & Wrase, S. (2017). Correction: A burgeoning crisis? A nationwide assessment of the geography of 
water affordability in the United States. PLoS ONE, 12(4), e0176645. 
https://doi.org/10.1371/journal.pone.0176645 

Martin County Water and Sanitation Districts. (n.d.). Rates and policies. Retrieved August 19, 2024, from 
https://mcub.myruralwater.com/rates-and-policies 

Maxcy-Brown, J., Elliott, M.A., Barnett, M.O., Krummen, K., Christian, L. (2024). Evaluating statewide 
wastewater affordability for users of sewer systems and onsite wastewater treatment systems based 
on household incomes at the census tract level. Journal of Water Resources Planning and 
Management, 150(10). https://doi.org/10.1061/JWRMD5.WRENG-6308  

Montag, C. (2019). Water/Color: A study of race and the water affordability crisis in America’s cities. Thurgood 
Marshall Institute: Economic Justice No. 2. https://doi.org/10.2139/ssrn.4722016 

NACWA. (2021). 2021 cost of clean water index. https://www.nacwa.org/docs/default-source/news-
publications/21index.pdf  

New York City Official Website. (2024, March 20). Mayor Adams demands water bill dodgers to pay debt or 
risk losing water access [Press release]. https://www.nyc.gov/office-of-the-mayor/news/211-
24/mayor-adams-demands-water-bill-dodgers-pay-debt-risk-losing-water-access#/0 

Office of Community Services (OCS). (2023a). Low income household water assistance program 
implementation and impact report. U.S. Department of Health and Human Services. 
https://www.acf.hhs.gov/sites/default/files/documents/ocs/41089_LIHWAP_Annual_Report_v15_RE
LEASE_508%201-11-2024.pdf  



 

Water Affordability Needs Assessment: Report to Congress •  90 

Office of Community Services (OCS). (2023b). Low Income Household Water Assistance Program Information 
Memorandum. U.S. Department of Health and Human Services. https://www.acf.hhs.gov/ocs/policy-
guidance/lihwap-im-2023-02-lihwap-best-practices-fy2023  

Office of Community Services (OCS). (2024a). LIHWAP water utility affordability survey report: Understanding 
water affordability across contexts. U.S. Department of Health and Human Services. 
https://www.acf.hhs.gov/sites/default/files/documents/ocs/water-survey.pdf 

Office of Community Services (OCS). (2024b). LIHWAP quarterly report snapshot. U.S. Department of Health 
& Human Services. Retrieved August 1, 2024, from https://lihwap-hhs-
acf.opendata.arcgis.com/pages/quarterly-snapshot  

Office of Community Services (OCS). (n.d.). LIHEAP fact sheet. U.S. Department of Health and Human 
Services. https://www.acf.hhs.gov/ocs/fact-sheet/liheap-fact-sheet  

Patterson, L. (2022, November 22). Water affordability dashboard. Nicholas Institute for Energy, Environment 
& Sustainability. Retrieved July 21, 2024, from https://nicholasinstitute.duke.edu/water-
affordability/water-affordability-dashboard/  

Patterson, L. A., Bryson, S. A., & Doyle, M. W. (2023). Affordability of household water services across the 
United States. PLOS Water, 2(5), e0000123. https://doi.org/10.1371/journal.pwat.0000123  

Patterson, L. A., & Doyle, M. W. (2021). Measuring water affordability and the financial capability of utilities. 
AWWA Water Science, 3(6). https://doi.org/10.1002/aws2.1260 

Raucher, R., Clements, J., Rothstein, E., Mastracchio, J., & Green, Z. (2019). Developing a new framework for 
household affordability and financial capability assessment in the water sector. The American Water 
Works Association, National Association of Clean Water Agencies, & Water Environment Federation. 
https://www.accesswater.org/publications/-10080037/developing-a-new-framework-for-household-
affordability-and-financial-capability-assessment-in-the-water-sector  

Read, J., Attal, N., Betanzo, E., Harrison, R., & Stoltenberg, A. (2022). Water service affordability in Michigan: A 
statewide assessment. University of Michigan Water Center, Graham Sustainability Institute. 
https://graham.umich.edu/media/files/MI-statewide-water-affordability-assessment-report.pdf  

Read, J., Attal, N., Bentazo, E., Harrison, R., & Stoltenberg, A. (2024). Water service affordability in Michigan: A 
statewide assessment 2024 update. University of Michigan Water Center, Graham Sustainability 
Institute. https://graham.umich.edu/media/files/MI-statewide-water-affordability-assessment-2024-
update.pdf 

Sarango, M., Senier, L., & Harlan, S. L. (2023). The high health risks of unaffordable water: An in-depth 
exploration of pathways from water bill burden to health-related impacts in the United States. PLOS 
Water, 2(3), e0000077. https://doi.org/10.1371/journal.pwat.0000077  

Sears, J., & Badger, L. (2023). Mapping household cost burdens, A study of energy, transportation, water, and 
housing affordability in Connecticut. VEIC. https://operationfuel.org/wp-
content/uploads/2023/11/VEIC-affordability-study-May-2023.pdf  

Skerker, J.B., Verma, A., Edwards, M., Rachunok, B., & Fletcher, S. (2024). Alternative household water 
affordability metrics using water bill delinquency behavior. Environmental Research Letters, 19(7), 
074036. https://doi.org/10.1088/1748-9326/ad5609 

Small system compliance technology lists for existing national primary drinking water regulations and 
findings concerning variance technologies, 63 Fed. Reg. 42032. (1998). 
https://www.govinfo.gov/content/pkg/FR-1998-08-06/pdf/98-21032.pdf  



 

Water Affordability Needs Assessment: Report to Congress •  91 

Teodoro, M. P. (2018). Measuring household affordability for water and sewer utilities. Journal AWWA, 110(1), 
13–24. https://doi.org/10.5942/jawwa.2018.110.0002  

Teodoro, M. P. (2019). Water and sewer affordability in the United States. AWWA Water Science, 1(2). 
https://doi.org/10.1002/aws2.1129  

Teodoro, M. P., & Saywitz, R. R. (2020). Water and sewer affordability in the United States: a 2019 update. 
AWWA Water Science, 2(2). https://doi.org/10.1002/aws2.1176  

Teodoro, M. P., & Thiele, R. (2024). Water and sewer price and affordability trends in the United States, 2017–
2023. AWWA Water Science, 116(7), 14–24. https://doi.org/10.1002/awwa.2315  

The Aspen Institute & Nicholas Institute for Environmental Policy Solutions. (2022). Toward a national water 
affordability strategy: Report from the Aspen-Nicholas roundtable series on water affordability. 
https://www.aspeninstitute.org/wp-content/uploads/2022/03/WATER-Report-TXT-6X9-2022-
Final2.pdf 

The White House. (2021, December 13). Executive order on transforming federal customer experience and 
service delivery to rebuild trust in government. https://www.whitehouse.gov/briefing-
room/presidential-actions/2021/12/13/executive-order-on-transforming-federal-customer-
experience-and-service-delivery-to-rebuild-trust-in-government/  

United Nations Human Rights Council. (2015). Report of the special rapporteur on the human right to safe 
drinking water and sanitation. United Nations. 
https://ap.ohchr.org/documents/dpage_e.aspx?si=A/HRC/30/39  

University of North Carolina Environmental Finance Center (UNC EFC). (2017). Navigating legal pathways to 
rate-funded customer assistance programs: A guide for water and wastewater utilities. University of 
North Carolina at Chapel Hill. https://efc.sog.unc.edu/wp-
content/uploads/sites/1172/2021/06/Nagivating-Pathways-to-Rate-Funded-CAPs.pdf  

University of North Carolina Environmental Finance Center (UNC EFC). (n.d.). Utility rates dashboards. 
University of North Carolina at Chapel Hill. Retrieved February 16, 2024, from 
https://efc.sog.unc.edu/dashboards/ 

U.S. Bureau of Labor Statistics. (2024a). Consumer Price Index for all urban consumers: All items in U.S. city 
average [Dataset]. https://data.bls.gov/dataViewer/view/timeseries/CUUR0000SA0 

U.S. Bureau of Labor Statistics. (2024b). Consumer Price Index for all urban consumers: Water and sewer and 
trash collection services in U.S. city average [Dataset]. 
https://data.bls.gov/dataViewer/view/timeseries/CUSR0000SEHG 

U.S. Census Bureau. (2023a). How the Census Bureau measures poverty. Retrieved August 16, 2024, from 
https://www.census.gov/topics/income-poverty/poverty/guidance/poverty-measures.html 

U.S. Census Bureau. (2023b). Estimated percent of people of all ages in poverty for Martin County, KY 
[Dataset]. Small Area Income and Poverty Estimates Retrieved November 7, 2024, from 
https://www.census.gov/data-
tools/demo/saipe/#/?s_state=21&s_county=21159&s_district=&s_geography=county  

U.S. Census Bureau. (2024a, June 18). American community survey 5- year data (2009-2022). 
https://www.census.gov/data/developers/data-sets/acs-5year.html 

U.S. Census Bureau. (2024b). HINC-03. People in households – households, by total money income, and age. 
Current Population Survey (CPS). Retrieved August 30, 2024, from 



 

Water Affordability Needs Assessment: Report to Congress •  92 

https://www.census.gov/data/tables/time-series/demo/income-poverty/cps-hinc/hinc-
03.html#par_textimage_8 

U.S. Census Bureau. (2024c). Current Population Survey/Housing Vacancy Survey, October 29, 2024. Table 
13. Monthly Household Estimates: 1955 to Present. Retrieved from 
https://www.census.gov/housing/hvs/data/histtabs.html, November 8, 2024. 

U.S. Department of Agriculture. (2024). Key statistics and research. USDA Economic Research Service. 
Retrieved August 1, 2024, from https://www.ers.usda.gov/topics/food-nutrition-
assistance/supplemental-nutrition-assistance-program-snap/key-statistics-and-research/ 

U.S. EPA. (1997). Combined sewer overflows: Guidance for financial capability assessment and schedule 
development. (Report No. 832-B-97-004) https://www.epa.gov/sites/default/files/2015-
10/documents/csofc.pdf  

U.S. EPA. (2016). Drinking water and wastewater utility customer assistance programs. 
https://www.epa.gov/sites/default/files/2016-04/documents/dw-
ww_utilities_cap_combined_508.pdf  

U.S. EPA. (2018). Drinking water infrastructure needs survey and assessment, 6th report to Congress. (Report 
No. 816-K-17-002) https://www.epa.gov/sites/default/files/2018-
10/documents/corrected_sixth_drinking_water_infrastructure_needs_survey_and_assessment.pdf 

U.S. EPA. (2020). U.S. private domestic well density - 2020 update. Retrieved September 3, 2024, from 
https://github.com/USEPA/ORD_Water_Source_2020/tree/main/outputs  

U.S. EPA. (2021). Assistance that saves- How WaterSense partners incorporate water efficiency into 
affordability programs. (Report No. 832-F-21-016) 
https://www.epa.gov/system/files/documents/2021-07/ws-assistance-that-saves-efficiency-and-
affordability.pdf 

U.S. EPA. (2022). DWSRF Disadvantaged community definitions: A reference for states. (Report No. 810-R-22-
002) https://www.epa.gov/system/files/documents/2022-
10/DWSRF%20DAC%20Definitions%20Report_October%202022%20Updates_FINAL_508.pdf 

U.S. EPA. (2023a). Clean Water Act financial capability assessment guidance. (Report No. 800-B-24-001) 
https://www.epa.gov/system/files/documents/2023-01/cwa-financial-capability-assessment-
guidance.pdf 

U.S. EPA. (2023b). Drinking water infrastructure needs survey and assessment 7th report to Congress. (Report 
No. 810-R-23-001) https://www.epa.gov/system/files/documents/2023-
09/Seventh%20DWINSA_September2023_Final.pdf 

U.S. EPA. (2024a). Clean Water Act financial capability assessment guidance. (Report No. 800-B-24-001) 
https://www.epa.gov/system/files/documents/2023-01/cwa-financial-capability-assessment-
guidance.pdf  

U.S. EPA. (2024b). 2022 Clean watersheds needs survey, Report to Congress. (Report No. 832-R-24-002) 
https://www.epa.gov/system/files/documents/2024-05/2022-cwns-report-to-congress.pdf 

U.S. EPA. (2024c). EPA invests $20 million in water workforce training and career development as part of 
Investing in America agenda. Retrieved November 13, 2024, from 
https://www.epa.gov/newsreleases/epa-invests-20-million-water-workforce-training-and-career-
development-part-investing 



 

Water Affordability Needs Assessment: Report to Congress •  93 

U.S. EPA. (2024d). Community Water System Service Area Boundaries. Retrieved August 1, 2024, from 
https://www.epa.gov/ground-water-and-drinking-water/community-water-system-service-area-
boundaries  

U.S. EPA. (2024e). Private Drinking Water Wells. Retrieved August 1, 2024, from 
https://www.epa.gov/privatewells. 

U.S. Government Accountability Office. (2017). Federal low-income programs, Eligibility and benefits differ for 
selected programs due to complex and varied rules. (GAO 17-558). https://www.gao.gov/assets/gao-
17-558.pdf  

US Water Alliance. (2023). A promising water pricing model for equity and financial resilience. 
https://uswateralliance.org/wp-content/uploads/2023/09/A-Promising-Water-Pricing-Model-for-
Equity-and-Financial-Resilience_0.pdf  

Ward, K., Srinivasan, J., Alvord, D., Senier, L., Davis, M., Harlan, S. L., Manela, R., Krista, S., & Deodhar, A. 
(2024). Municipal capacity for water justice: a cross-case comparison of affordability and equity 
policies in Pennsylvania and Massachusetts. Journal of Environmental Policy & Planning, 26(4), 353–
373. https://doi.org/10.1080/1523908x.2024.2369286  

Wisconsin Public Service Commission (Wisconsin PSC). (n.d.). Municipal annual report data. Retrieved 
February 16, 2024, from https://apps.psc.wi.gov/ARS/WEGSqueries/default.aspx 

Workforce Intelligence Branch, Kentucky Center for Statistics, & Kentucky Education and Labor Cabinet. 
(2024). June 2024 preliminary unemployment rates* by county local area unemployment statistics. 
Kentucky Center for Statistics. 
https://kystats.ky.gov/Content/Reports/202406_CountyLAUSMaps.pdf  

 



 

 

United Steel, Paper and Forestry, Rubber, Manufacturing, Energy, Allied Industrial and Service Workers International Union 

Legislative and Policy Department, 1155 Connecticut Ave, N.W. 5th Floor, Washington, D.C. 20036 

 202-778-4384 • 202-293-5308 (Fax) • www.usw.org 

 

February 24, 2025 
 
Via Email 
Subcommittee on Environment 
Committee on Energy and Commerce 
U.S. House of Representatives 
Washington, D.C. 20515 
 

RE: United Steelworkers supports continued authorization and 
appropriations for the Drinking Water and Clean Water State Revolving 
Funds. 

 
Dear Chair Palmer, Ranking Member Tonko, and Subcommittee members: 
 

On behalf of the 850,000 members of the United Steelworkers (USW), I write in 
strong support of continued authorization and appropriations for the Drinking Water and 
Clean Water State Revolving Funds. 

 
 USW is North America’s largest industrial union, representing 850,000 active and 
retired members. Its members work across diverse industries, producing essential goods 
and delivering services that underpin the nation’s economy. We are also strong 
supporters of Buy America policies, which help protect American jobs and strengthen 
domestic manufacturing. 
 
 USW has a significant interest in the Drinking Water and Clean Water State 
Revolving Funds because these programs support the water systems that communities 
rely on every day — from groundwater and wastewater treatment to the delivery of clean, 
safe drinking water. Steelworkers contribute directly to this infrastructure by 
manufacturing the pipes, equipment, and materials needed to build and maintain reliable 
water systems. 
 
 During the passage of the 2021 Infrastructure Investment and Jobs Act (IIJA), 
Congress reauthorized both the Clean Water and Drinking Water State Revolving Funds, 
ensuring the continuation of state‑administered programs that provide stable, long‑term, 
low‑interest financing for essential water infrastructure upgrades. These funds remain 
vital for communities facing rising costs, aging systems, and unfunded federal mandates. 
However, the current authorization is set to expire on September 30, 2026, making 
continued reauthorization and appropriations essential to sustain these critical 
investments. 
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A Program That Works 
 
 Each year, the U.S. Environmental Protection Agency (EPA) provides funding to 
states for their Drinking Water State Revolving Fund (DWSRF) programs, and each state 
contributes a required 20 percent match. These funds are used to provide low‑interest 
loans with repayment terms of up to 30 years — or up to 40 years for disadvantaged 
communities. Loan repayment typically does not begin until up to 18 months after a 
project has been completed, giving communities time to finish construction before 
payments start. 
 
 All 50 states and Puerto Rico operate DWSRF programs, which are open to 
publicly or privately-owned community water systems and nonprofit non‑community water 

systems. Eligible projects include drinking water treatment, replacement of contaminated 
sources, installation or replacement of distribution systems, and other infrastructure 
upgrades that protect public health. 
 
 As of 2023, EPA reports that since the DWSRF was established in 1997, states 
have issued approximately 18,400 loans to repair, replace, and build drinking water 
infrastructure. During this period, states have leveraged $53 billion in financing from the 
federal contribution of $24.5 billion. Overall, each federal dollar invested has generated 
$2.17 in assistance to communities — demonstrating the program’s strong return and 
long-term value.1 

 

Supporting Build America, Buy America Act 
 

 The Drinking Water State Revolving Fund (DWSRF) aligns exceptionally well with 
Build America, Buy America (BABA) requirements because it supports long‑term 
investments in drinking water infrastructure that rely on U.S.-produced iron, steel, 
manufactured products, and construction materials. BABA mandates that all iron and 
steel used in covered projects be entirely manufactured in the United States — from the 
initial melting stage to final coating. It also requires that manufactured products be 
produced domestically, with more than 55 percent of their component costs sourced from 
U.S. materials, and that all construction materials undergo full domestic manufacturing. 
These standards are a natural fit for DWSRF‑funded projects, which include upgrades to 
treatment facilities, distribution networks, pumps, valves, and storage systems — 
equipment readily supplied by American manufacturers that meet these requirements.  
 
 DWSRF investments and BABA standards bolster U.S. manufacturing and sustain 
high‑quality jobs for USW members. Companies supplying essential water infrastructure 
components — such as U.S. Pipe, ACIPCO (American Cast Iron Pipe Company), and 
McWane Ductile — operate major domestic manufacturing facilities and many of which 

                                           
1 Environmental Protection Agency, “The Drinking Water State Revolving Fund”, May 2023. 
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employ USW members in the production of iron, steel, and waterworks materials. These 
companies manufacture BABA‑compliant pipes, fittings, and ductile iron components that 

are widely used in DWSRF‑funded projects. As a result, continued investment in the 
DWSRF not only improves the nation’s drinking water systems, but also supports union 
jobs, expands domestic manufacturing capacity, and reinforces the country’s industrial 
base — advancing both the purpose and the promise of BABA. 

 
Conclusion 
 
 The Drinking Water and Clean Water State Revolving Funds remain among the 
nation’s most effective tools for modernizing critical water infrastructure while supporting 
American workers, American manufacturing, and American communities. These 
programs not only deliver safe, reliable drinking water and improved wastewater systems, 
but they do so through a proven financing model that stretches federal dollars, empowers 
states, and provides long‑term economic value. Their alignment with the Build America, 
Buy America Act ensures that the substantial investments flowing through the SRFs 
directly strengthen domestic supply chains, expand manufacturing capacity, and preserve 
high‑quality union jobs — particularly those held by USW members who produce the iron, 
steel, and essential components at the heart of water infrastructure projects. 
 
 With authorization for these funds set to expire on September 30, 2026, the need 
for continued reauthorization and robust appropriations is both urgent and clear. 
Communities across the country are facing aging systems, rising costs, and increasing 
federal mandates — challenges that cannot be overcome without sustained federal 
partnership. Reauthorizing the SRFs will provide the long‑term stability needed to 
maintain safe drinking water, protect public health, and meet future infrastructure 
demands. Thank you for the opportunity to submit this letter of support. 

 
Sincerely, 

 
 

Roy Houseman Jr. 
Legislative Director 

Assistant to the International President 
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