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Abstract: Environmental justice and sustainability have both become major concerns for water resource management, 
particularly with recent federal emphasis on environmental justice under the Biden administration in the United States. Texas, 
like many U.S. states, lags behind the federal government in this emphasis. While many localities have made progress in 
some respects—for example, some major Texas municipalities have included equity and sustainability metrics in their recent 
climate action plans—others have not. This has left a patchwork of persistent water management and availability issues that 
are exacerbated by extreme weather and worsening impacts of climate change. We provide a review of many of Texas’s water 
equity and sustainability challenges, both now and in a more extreme climate future. These include water access, affordability, 
contamination, flooding, drought, and aging infrastructure. For example, many Texas counties rank highest in the nation for 
flood risk, including coastal counties with high populations of disadvantaged communities and counties containing populations 
that live in persistent poverty in the Lower Rio Grande Valley. Additionally, approximately 44,000 Texans, or about 0.4% of the 
state population, lack access to complete plumbing facilities in their homes. The costs of water infrastructure leaks (estimated at 
about 51 gallons of water per day statewide) are shared across customers of all income levels, though they place a disproportionate 
burden on low-income customers. We then assess existing statewide and local policy and planning efforts and gaps in addressing 
these concerns in Texas. We focus particularly on the role of efforts to incorporate community voice—the ideas, concerns, needs, 
and expertise of impacted community members, dismantle causes of injustice, and improve equity in spending. If communities 
are not intentional with future development, new water infrastructure could continue to perpetuate existing harms. Thus, we 
provide a research agenda and recommendations for addressing some of the policy and planning gaps and persistent environmental 
justice issues. We aim to help water managers and policy makers identify and dismantle sources of inequity, particularly through 
including community voice.

Keywords: sustainability, environmental justice, equity, aging infrastructure, water insecurity, affordability, flooding, contam-
ination, nature-based infrastructure, one water, community voice, lived experience

Terms used in paper

Acronym/Initialism Descriptive Name
ARPA American Rescue Plan Act
ASCE American Society of Civil Engineers
EPA U.S. Environmental Protection Agency
FEMA Federal Emergency Management Agency
H-GAC Houston-Galveston Area Council
HUD U.S. Department of Housing and Urban Development
IBWC International Boundary and Water Commission
IIJA Infrastructure Investment and Jobs Act
IPCC Intergovernmental Panel on Climate Change
IRA Inflation Reduction Act
Mgal million gallons
MWh megawatt-hour
NCEI National Centers for Environmental Information
PFAS per- and polyfluoroalkyl substances
ppb parts per billion
RCP Representative Climate Pathways
TCEQ Texas Commission on Environmental Quality
TDEM Texas Division of Emergency Management
TWDB Texas Water Development Board
USDA U.S. Department of Agriculture
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INTRODUCTION

Climate change and humanity are inextricably linked, espe-
cially in regions where disparities in wealth distribution and 
systemic exclusion from decision-making processes engen-
der and perpetuate environmental justice issues. Texas is an 
exemplary case study, where rapid population increase meets 
extreme weather events of increasing intensity and frequency, 
and where policy makers struggle to strike a balance between 
economic growth and the vitality of its least affluent citizens. 
We provide a holistic review of historic and current environ-
mental justice issues through the lens of water resources, with 
a specific focus on water access, affordability, contamination, 
flooding, drought, and aging infrastructure. The contribution 
of the article is twofold: First, to provide options to policy 
makers to implement real, meaningful participation; and sec-
ond, to provide researchers with areas to explore that contrib-
ute to water justice by helping identify and dismantle sources 
of inequity.

In Section II of this paper, we provide background informa-
tion regarding environmental justice, climate change, and Tex-
as demographics. We detail and tabulate equity issues including 
water access, affordability, contamination, aging infrastructure, 
and flooding in Section III. Then we discuss policy, planning, 
and regulatory concerns specific to Texas in Section IV. In Sec-
tion V, we outline challenges and opportunities for using sus-
tainable water management to address environmental justice 
issues. Next, in Section VI, we provide recommendations for 
identifying and using funding equitably and creating meaning-
ful stakeholder engagement by incorporating community voice 
and cultural knowledge. Finally, in Section VII, we propose a 
research prospectus that will help identify and dismantle causes 
of inequities. 

Water infrastructure development can be improved through 
better understanding of existing sustainability and environ-
mental justice concerns, including how they could be exac-
erbated under future climate conditions. This study explores 
the persistent environmental justice concerns related to Texas 
water resources, infrastructure, and policy, delving into the ten-
sion between justice concerns and sustainable water resources 
management. For the purposes of this conversation, we define 
“water sustainability” as a holistic and proactive approach to 
water planning, management, and consumption that provides 
every individual access to affordable, clean, and safe water in 
amounts required for human persistence, while maintaining 
volumetric balance that also satisfies the needs of ecosystems, 
industries, and agricultural systems.

BACKGROUND

History of Environmental Justice in Texas and 
Nationally

Residents of Texas have been leading efforts to improve 
environmental justice since the beginning of the movement. 
In 1979, Black Texan homeowners filed a lawsuit to prevent 
a landfill from being sited close to public schools in Bean v. 
Southwestern Waste Management Corp. (U.S. Environmental 
Protection Agency [EPA], 2022a). While the lawsuit failed, the 
movement brought to light the disproportionate environmen-
tal impacts that Black residents experience. A few years after 
the lawsuit, Dr. Robert Bullard, now known as the “father of 
environmental justice,” published the first study documenting 
environmental racism in Houston, an analysis of solid waste 
facilities’ proximity to Black communities (Bullard, 1983). The 
environmental justice movement has since expanded national-
ly to include many communities who have been systemically 
under-resourced and impacted by pollution. Today, the climate 
justice movement takes a similar stance regarding the impacts 
of climate change.

While the environmental justice movement has roots in Tex-
as, much of the environmental justice policy action first began 
at the national rather than the state level. Federal environmen-
tal regulations began in the 1960s and 1970s, but the federal 
government did not begin to acknowledge environmental jus-
tice issues until the 1990s, after many years of environmen-
tal justice organizing across the country.1 During the Obama 
administration, federal agencies signed a memorandum of 
understanding committing to report annual environmental 
justice efforts. The 2022 Inflation Reduction Act (IRA) was the 
first federal legislation that recognized that disadvantaged com-
munities experience disproportionate climate change impacts 
and included major funding for environmental justice (The 
White House, 2022).2 

Many environmental justice scholars have highlighted that 
while there have been several federal environmental justice ini-
tiatives over time, underserved communities  across the coun-
try have seen few environmental justice improvements (Essoka, 

1 In 1994, President Clinton signed Executive Order 12898. This mandate 
focused on the action of federal agencies, requiring that every federal agency 
incorporate environmental justice considerations into their actions (Execu-
tive Order Number 12898, 1994).
2 The Climate and Equity Justice Screening Tool identifies “disadvantaged 
communities” throughout the United States based on multiple criteria, 
including climate change, legacy pollution, and water and wastewater con-
cerns (Council on Environmental Quality, 2023)..
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2010; Pulido, 2017; Pulido et al., 2016).3 For instance, EPA’s 
Environmental Justice Showcase Communities Project selected 
one community in each EPA region that was given $100,000 
dedicated to a project to “help alleviate environmental and 
human health challenges” (EPA Office of Environmental Jus-
tice and Office of Sustainable Communities, 2010).4 Though 
Port Arthur, Texas, served as EPA’s Environmental Justice 
Showcase Community for Region 6, residents still experi-
ence poor air quality and related respiratory health impacts 
(EPA, 2022b). Moreover, outcomes of programs intended 
for environmental remediation and disaster relief have privi-
leged affluent and White communities while adversely impact-
ing low-income residents and communities of color (Barron, 
2017; Bullard, 2020; Holifield, 2004). This disparity has been 
particularly evident in disaster relief, climate adaptation, and 
mitigation policies (Bullard, 2020; Marino, 2018; Martinich 
et al., 2013). Given Texas’s trends toward a warmer and drier 
climate, more expensive weather- and climate-related disasters, 
and rapid population growth, it is particularly important to 
address these sustainability and justice disparities.

Texas Population Demographics

Texas is a fast-growing state, increasing in population at a 
greater rate than any other U.S. state (U.S. Census Bureau, 
2019). Between the 2010 and 2020 censuses, the state pop-
ulation increased 16% from 25.1 million to 29.1 million 
(Redistricting and Voting Rights Data Office, 2023). This 
growth is predominantly in non-White populations, particu-
larly the Hispanic/Latinx population, and is due to both natu-
ral increase (births vs. deaths) and international and domestic 
in-migration. People of color are now the majority in Texas. 
Hispanic/Latinx Texans alone make up approximately 39.3% 
of the population compared to the 39.7% of Texans who iden-
tify as White, non-Hispanic (Redistricting and Voting Rights 
Data Office, 2023). Residents who identify as Black/African 
American follow at 12.9%, Asian at 5.2%, and American Indi-
an/Alaska Native at 1%.

3 Underserved communities refers to communities that have been historical-
ly and often systemically under-resourced and are generally predominantly 
made up of individuals who are low-income, Black or Latinx, foreign-born, 
disabled, elderly, unhoused or in unreliable housing, live in unincorporated 
rural areas, or have limited English proficiency..
4 In 2011, under the Obama administration, leaders of multiple federal agen-
cies signed the “Memorandum of Understanding on Environmental Justice 
and Executive Order 12898” (EPA, 2011) as a symbol of recommitment 
to Executive Order 12898 that included a commitment to annually report 
agency efforts regarding the executive order. Furthermore, EPA under the 
Obama administration also implemented environmental-justice-focused 
programs, including the Environmental Justice Showcase Communities 
Project (EPA Office of Environmental Justice and Office of Sustainable 
Communities, 2010).

Texas’s suburban areas are the fastest growing, but about 84% 
of Texans now live in urban areas (Brannen, 2023). Thirty-six 
areas previously classified as rural in 2010 are now considered 
urban. Conversely, 114 communities that were previously con-
sidered urban are now considered rural, due to a change in 
thresholds requiring a minimum of 5,000 rather than 2,500 
residents or 2,000 housing units to qualify as urban. These 
changes impact eligibility for federal funding while growth 
areas can cause issues for affordability and access (described 
below), the ability to keep up with needed infrastructure, and 
extraction of resources from rural communities, all of which 
contribute to continued or worsening social injustice.

In addition to these demographic shifts, the Texas population 
is also younger and experiences lower wages and higher poverty 
than the rest of the United States. In Texas, 25.3% of the pop-
ulation was under 18 years old as compared to 22.1% of the 
national population, and 12.9% of the population was over 
65 years old as compared to 16.5% of the national population 
(U.S. Census Bureau, 2022b). Texans also earn lower median 
wages and are more likely to live in poverty in childhood and 
overall. The median household income in Texas in 2022 was 
$73,035, while the national median household income was 
$75,149 (U.S. Census Bureau, 2022a). Additionally, in the 
same year, Texans experienced poverty at a rate of 13.9%, and 
19.3% of Texas children under 18 years old and 21.1% of Tex-
as children under 5 years old lived in households with incomes 
below the poverty level. At the same time, nationally, the pov-
erty rate was 12.5%, and 16.7% of children under 18 years old 
and 18.1% of children under 5 years old lived in poverty (U.S. 
Census Bureau, 2022a).

Regional Climate Outlook

There is overwhelming scientific consensus that the planet’s 
climate is changing and that this change is driven primarily 
by an anthropogenic disruption of the planet’s carbon cycle 
caused by the burning of fossil fuels (Sixth Assessment Report 
Working Group I, 2021). Globally, this change has led, and 
will continue to lead, to an increase in atmospheric tempera-
ture if drastic actions are not taken to curb greenhouse gas 
emissions. This increase in atmospheric temperature will have 
varying effects on different regions of the globe, with wet areas 
generally becoming wetter and dry areas becoming drier (Sixth 
Assessment Report Working Group I, 2021). Current projec-
tions also indicate that weather extremes such as floods, hur-
ricanes, and droughts are likely to become more frequent and 
larger in intensity both globally and in the United States (Klo-
esel et al., 2018).

In Texas, an increase in mean annual temperature of 0.6–1.1 
°C (1.08–1.98 °F) has been observed since the early 1900s, 
leading to expected future increases in both drought and 
extreme precipitation events (Runkle et al., 2022). Along the 
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Texas coastline, sea levels have risen 0.13–0.43 meters (0.433-
1.41 feet) over the last 100 years. Annual mean temperatures 
in the Southern Great Plains are projected to increase 2–2.8 
°C (3.6–5.04 °F) by the mid-21st century and 2.4–4.7 °C 
(4.32–8.46 °F)  by the late 21st century.5 Southwestern Texas is 
projected to experience more than 80 additional days per year 
above 37.8 °C (100 °F) compared to 2018 by the end of the 
century, which will lead to increased water stress, reduced soil 
moisture, and unprecedented drought severity. 

These unprecedented risks have yielded unprecedented 
expenses. Between 2010 and 2022, there were 90 recorded 
disaster events exceeding $1 billion in damages affecting Tex-
as (66 severe storms, six floods, seven droughts, six tropical 
cyclones, three wildfires, and two winter storms), resulting in 
an estimated $200–$250 billion in damages, comprising 60% 
of all events and 55–67% of damages in 1980–2022 (National 
Centers for Environmental Information [NCEI], 2022). 

Extreme weather events in Texas are increasing in frequen-
cy and intensity. By 2100, while the annual volume of rain is 
expected to remain constant or decrease in some parts of the 
state, the number of intense rain events (over 10 cm) in these 
areas is expected to increase (Houston Advanced Research 
Center, 2022).6 Tropical cyclones remain the costliest disasters, 
making up about half of total costs from 1980 to 2022. At the 
same time, projected drought risks for the southwestern Unit-
ed States and Texas in the 21st century are assessed as unprec-
edented (Cook et al., 2015; Seager et al., 2018; Kloesel et al., 
2018; Nielsen-Gammon et al., 2020a) compared to the past 
1,000 years of historic records. With the increase in frequency 
and intensity of both drought and storm events, the risk of 
flash floods could also increase.

Urbanization and rural migration into cities, combined with 
increasing frequency and intensity of extreme weather events, 
is expected to increase Texans’ vulnerability to the impacts of 
climate change (Bixler et al., 2021). For instance, urban areas 
grow hotter than their surroundings due to the roads, build-
ings, and other surfaces that retain heat, and this “urban heat 
island effect” has been demonstrated to increase extreme pre-

5 Compared to the mean annual temperature recorded between the years of 
1976–2005.
6 Multiple climate change scenarios, called Representative Climate Pathways 
(RCPs), were generated for the major Texas cities and industrial centers of 
Corpus Christi, El Paso, San Angelo, Dallas, Lubbock, McAllen, Fort Worth, 
Victoria, San Antonio, Houston, College Station, Lufkin, Tyler, Beaumont, 
Sherman, Amarillo, Abilene, Port Arthur, and Midland. RCPs describe 
changes between the year ranges of 2011–2100. Over those year ranges, the 
range of days per year with precipitation over 4 inches in the aforementioned 
communities is expected to increase from 0.05–0.41 in the first decade to 
0.05–0.49 in the final decade under RCP 4.5 and from 0.05–0.38 to 0.06–
0.66 under RCP 8.5. In the same communities and year ranges, the precipi-
tation range expected on the wettest 3 days of the year is expected to increase 
from 1.8–5.9 inches to 2.1–6.4 inches under RCP 4.5 and from 1.9–6.2 
inches to 2.2–6.9 inches under RCP 8.5.

cipitation at the scale of the metropolitan area (Georgescu et al., 
2021). In Houston, where the urban footprint grew 63% from 
1997 to 2017 (Smiley & Hakkenberg, 2020), urbanization has 
exacerbated rainfall and flooding (Zhang et al., 2018). Climate 
change is expected to alter the sustainability of water resources 
in Texas, impacting infrastructure and communities—in par-
ticular, those residents made vulnerable by historic systemic 
inequities and compounding disproportionate impacts. 

MAJOR EQUITY AND SUSTAINABILITY 
CONCERNS FOR TEXAS WATER 
RESOURCES

Many studies indicate that underserved communities experi-
ence disproportionate negative impacts to water sustainability, 
as well as systemic barriers to alleviating these inequities. The 
following sections outline ways in which underserved commu-
nities face disparities in water access, affordability, contamina-
tion, infrastructure, and flooding as outlined at the end of this 
section in Table 1. Changing climate is expected to exacerbate 
many of these impacts.

Infrastructure Degradation

Municipal water networks degrade as they age. This degrada-
tion produces significant impacts on water quantity and water 
quality that pose challenges to ensuring water equity and sus-
tainability. Degradation and corrosion can lead to infrastruc-
ture failure, in the form of leakage of supply water and waste-
water from the pipe network. Factors leading to infrastructure 
failure include age, material, construction practices, weather 
extremes, and excessive forces such as traffic aboveground 
(Shinstine et al., 2002; Makar & Rajani, 2000). Such losses 
from water infrastructure also alter water quality, as the leaked 
municipal water flows into natural groundwater and surface 
water systems and subsequently interacts with host rock and 
existing water in these natural systems (Christian et al., 2011; 
Beal et al., 2020). Contaminants¬¬, including heavy met-
als, nutrients, and bacteria, can contribute to degradation of 
streams in urban areas or urban stream syndrome (Walsh et al., 
2005). As of 2020, leakage from water distribution systems in 
Texas has been estimated to exceed 186 billion gallons per year, 
or an average of 51 gallons of water per service connection per 
day (Walker et al., 2022). Similar losses are estimated for leaky 
sewage lines (Lerner, 1986; Sharp et al., 2003; Garcia-Fresca & 
Sharp, 2005). Water leaks in Texas increased by 3% from 2016 
to 2020 (Texas Living Waters Project, 2020), and these costs 
are shared across customers of all income, though a dispropor-
tionate burden is placed on low-income customers. 

During drought periods, water leaks may increase as demand 
and use of municipal water increases. These leaks pose signif-
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icant costs to water systems. In early 2023, the Texas Water 
Foundation and the Houston Advanced Research Center con-
ducted a survey of 270 water practitioners from across the 
state (including academic researchers, scientists, utility staff, 
and those responsible for educational outreach). Data revealed 
that nearly 80% of respondents rated extreme weather and 
aging water infrastructure as a medium to high risk. Water and 
wastewater leakage volumes can in some cases exceed natural 
groundwater recharge to urban aquifers beneath impermeable 
land cover (Sharp et al., 2003), providing aquifer recharge 
when there would be little otherwise. Indeed, water and waste-
water leakage may provide a positive unintended impact on 
urban riparian ecosystems by helping to maintain baseflow 
during extended droughts (Banner et al., 2024).

Water losses also correspond to significant economic costs to 
a municipality and its households. These costs include lost rev-
enue, increased energy costs associated with water treatment, 
and associated increase in carbon footprint due to the addi-
tional water treatment and pumping required to make up for 
lost water. Treatment and collection require about 0.23 mega-
watt-hour (MWh) per million gallons (Mgal) for surface water 
and 0.61 MWh per Mgal for groundwater (Stillwell et al., 
2011). The associated carbon footprint required for the extra 
treatment and pumping to make up for lost water averages 800 
pounds per MWh in Texas (Scott Institute for Energy Innova-
tion, 2017). Taking these factors into account, using the previ-
ously mentioned 2020 estimate of 186 billion gallons of water 
lost per year required an estimated 81,600 MWh of energy, 
while producing about 29,600 metric tons of carbon dioxide. 
The energy and carbon footprints of water leaks are likely to be 
exacerbated in the future, as the cost of water main breaks and 
leaking pipes are increasing and many cities’ water infrastruc-
ture is near the end of its design lifetime (American Society of 
Civil Engineers [ASCE], 2020). Infrastructure repair is pro-
jected to increase the annual cost to U.S. households from $2 
billion in 2019 to $14 billion in 2039 (ASCE, 2020). This is 
particularly relevant to low-income households, where utility 
bills constitute a greater proportion of their income.

Both in Texas and elsewhere in the United States, many com-
munities have aging, inadequate, or nonexistent water infra-
structure. Underserved communities already overburdened 
with economic, environmental, and health challenges are more 
highly impacted by inadequate water infrastructure and its 
implications on water access (U.S. Water Alliance, 2017a). In 
2018, the Houston-based nonprofit Bayou City Waterkeeper 
conducted an investigation of sewage overflows that may have 
violated the Clean Water Act and disproportionately impact-
ed lower-wealth, Black, and brown communities in the city 
(Morris, 2019). The City of Houston eventually negotiated a 
consent decree with EPA to invest $2 billion in local sanitary 
sewer upgrades over 15 years (Scherer, 2021). Ensuring pub-

lic participation in infrastructure planning and maintenance is 
important for improving water sustainability and equity when 
designing and upgrading water and wastewater systems.

Water Access 

Many Texans still lack secure access to clean, safe, reliable, 
and affordable water and sewer services (Jepson et al., 2017). 
Approximately 44,000 households, or about 0.4% of the state 
population, lack access to plumbing facilities in their homes 
(U.S. Census Bureau, 2021). This discrepancy is not evenly 
distributed. Many who lack access to plumbing live in colo-
nias, the low-income, unincorporated communities along the 
southern border that also often lack energy and transportation 
infrastructure (Ward, 1999). However, there are homes with-
out plumbing facilities statewide (U.S. Census Bureau, 2021). 
Many of these communities have been effectively or directly 
denied adequate infrastructure through historic disenfran-
chisement, such as lack of representation in decision-making 
or service boundaries drawn specifically to exclude them. In the 
community of Sandbranch, Texas, outside Dallas, people lack 
running water, and nearly all residents of this community are 
low-income and people of color (Riggs et al., 2017). Outside 
Austin, Northridge Acres is another example of a community 
where people lack safe drinking water and reliable plumbing 
(Anderson, 2007). Elsewhere in the state, residents of colo-
nias were excluded from water district territories in the 1970s 
(Jepson, 2012), and as a result, the predominantly low-income 
Latinx residents of these communities were denied the right 
to vote for their regional water governance and excluded from 
adequate water service. Now, many colonia residents rely on 
non-networked means of water supply such as water vending, 
tankers, retail, or small decentralized water systems (Jepson, 
2014). Statewide, rural Texans experience boil-water notices 
at a higher rate than their urban counterparts, as small water 
systems struggle to maintain adequate water supplies and to 
recover from contamination concerns (Salhotra & Carver, 
2022).

These examples demonstrate a pattern of water insecurity, 
or unstable access to water services, based on race, ethnicity, 
and citizenship. In general, wealth disparities between races 
contribute to unequal housing opportunities and related water 
insecurity (Meehan et al., 2020). Similarly, households with 
a mix of foreign-born and U.S.-born residents are 4.2 times 
more likely to be water insecure compared to other households 
(Jepson & Vanderwalle, 2016). Due to systemic inequalities 
in infrastructure provision and the resultant water insecurity, 
underserved communities may be forced to either pay high 
premiums for access to clean bottled water or seek unsafe water 
sources (Balazs & Ray, 2014: DeMyers et al., 2017).

Housing location and type is also linked to water insecu-
rity. Residents in mobile homes, trailer parks, and insecure 
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housing—lacking certainty due to issues like affordability--can 
experience disproportionate negative impacts to their water 
access. For example, residents of mobile homes and trailer 
parks often lack adequate access to reliable water and wastewa-
ter services and suffer more issues with water quality compared 
to other residents of other housing types (Pierce & Jimenez, 
2015). Additionally, unhoused residents have less secure access 
to water than their counterparts in stable housing situations 
(Fazel et al., 2014). Finally, residents in rural areas may lack 
access to public water supply (Deitz & Meehan, 2019).

Water Affordability

Water affordability limits water access. In the United States, 
there is no federal regulation requiring affordable water or san-
itation services (Amirhadji et al., 2013). A nationwide assess-
ment of water affordability in 2017 determined that 11.9% of 
households perceived water bills to be unaffordable (Mack & 
Wrase, 2017). Unaffordable water rates put households at risk 
of water service shutoff. In low-income households, paying a 
water bill requires a higher proportion of household income, 
making these households particularly vulnerable to water shut-
off (Teodoro, 2018).

Larger households may use more water and thus have higher 
water bills than smaller households, though they may not nec-
essarily have greater water use per capita (Potter et al., 2022). 
Immigrant households, which tend to be multi-generational, 
may be impacted by water rates for this reason. Additionally, 
households where there are water leaks will face higher water 
bills. Renters may be unable to have water leaks repaired in 
a timely manner. Low-income homeowners, despite owning 
their own homes and making their own repairs, may also be 
unable to afford to repair leaks or pay their water bills.

To avoid being faced with higher water bills, households may 
ration water supplies or use water illegally (Montag, 2019; Van-
hille et al., 2018). To avoid shutoff and other negative conse-
quences, people in these households may skip paying other bills. 
Unpaid bills can result in eviction or property liens, potentially 
pushing these low-income residents into homelessness (Amir-
hadji et al., 2013; Montag, 2019). While some water suppliers 
have affordability programs, not all have them. Where water 
affordability programs exist, lack of information or access to 
these programs may still limit participation (U.S. Water Alli-
ance, 2022). Households lacking water service, whether due 
to service disconnection or lack of household plumbing, must 
buy water at higher prices from vendors, tankers, or bottled 
water suppliers (Jepson & Brown, 2014). This further increases 
their water-bill-to-income ratio.

Texas lacks an inventory of water shutoff information by 
utility, but the state does specify permitted reasons for shut-
off, such as violation of a utility’s rules, operation of non-stan-

dard equipment, and failure to comply with deposit or to pay 
charges (PUC, 2024). While electricity customers can avoid 
shutoff should an ill person’s physician contact the electrici-
ty provider, this provision is not available to water customers 
(PUC, 2024). Similarly, electricity providers are required to 
offer deferred payment plans for non-payment upon request 
or during extreme weather emergencies, but water and sewer 
utilities are not held to these regulations (PUC, 2024). Because 
many households were affected by the broad economic impacts 
of the 2019 COVID-19 pandemic, moratoria on residential 
water, sewer, and energy utility bill payments were in place 
until June 2021 in Texas and elsewhere in the country (PUC, 
2021). One study found these moratoria significantly lowered 
the COVID-19 infection and death growth rates (Zhang et al., 
2022).

Water Contamination

Water contamination limits household water security—the 
ability to rely on safe, clean, affordable water supplies—by 
threatening residents’ safety. Water contamination can impact 
anyone, but disproportionately impacts underserved commu-
nities, eroding these communities’ trust in utility-provided 
water services. Lack of trust encourages residents to seek other, 
more expensive water sources, as well as to purchase less water 
from the utility (Parag & Roberts, 2009; Pierce et al. 2019). As 
utilities are dependent on ratepayer funding, a utility that loses 
ratepayers has a reduced ability to fund water infrastructure 
projects that could improve water quality. A survey of Texans’ 
drinking water perceptions found that 23.5% of respondents 
indicated that bottled water is their primary drinking water 
source (Gholson, 2017). Communities may not trust water 
utilities if they have experienced issues associated with aging 
infrastructure (Grigg, 2019; Kenney et al., 2019), known con-
taminants, or contaminants of emerging concern (unregulat-
ed contaminants that are less well understood but that may 
cause ecological or human health impacts). Less than 2% of 
small water systems have technologies capable of treating con-
taminants of emerging concern (McFarlane & Harris, 2018), 
and many Texas residents in both urban and rural settings are 
served by small water systems.

While the Safe Drinking Water Act regulates the quality of 
public drinking water, contamination concerns in Texas have 
increased in frequency and magnitude in recent years. From 
2011 to 2016, there was an increase in drinking water and 
environmental contamination incidents, including boil-water 
notices, sanitary sewer overflows, and the presence of lead in 
water supplies (Mulki et al., 2018). In February 2021, during 
Winter Storm Uri, the wide-scale water outages and boil-water 
notices due to electric grid failure may have been the largest 
water service disruption in U.S. history (Glazer et al., 2021). 
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Moreover, the lack of electricity service prevented some resi-
dents from boiling water even if they retained water service. 
Due to underground water main ruptures, widespread pressure 
loss within the distribution network and ingress of surround-
ing materials such as soil, residents may have been exposed to 
contaminants in drinking water during this time.

Surface water and groundwater resources can be contami-
nated by industrial facilities or activities, agricultural runoff, or 
waste from agricultural practices. While surface water quality 
is regulated by the Clean Water Act and related laws, ground-
water quality is protected by a patchwork of federal regulations 
of other hazards to the health of the natural environment, such 
as hazardous waste disposal. Furthermore, households reliant 
on groundwater wells may experience water shortage due to 
diminished water levels (Pauloo et al., 2020). This is especially 
true in Texas, where the rule of capture presides. This doctrine 
is informally referred to as the “law of the biggest pump” and is 
discussed more in Section IV.A.

Lead contamination in drinking water is of particular con-
cern following failed management practices that resulted in 
residents of Flint, Michigan being exposed to elevated lead 
concentrations. Because lead is toxic to humans even at low 
levels, EPA’s maximum contaminant level goal for lead in water 
is 0 parts per billion (ppb; EPA, 2022c), and the action level 
requiring public notification of exceedance is 15 ppb. In Texas, 
there are an estimated 270,000 lead service lines, and 30% of 
community water systems are estimated to have some lead ser-
vice lines (Cornwell et al., 2016). Schools in North Texas have 
measured lead in water above the action level requiring public 
notification (Ayala, 2019). In underserved communities near 
the Houston Ship Channel, lead was discovered in 30.8% of 
homes at levels above the maximum contaminant level goal of 
0 ppb but below EPA’s action level of 15 ppb. This is significant 
as lead is a toxic metal harmful to humans even at low levels. 
Use of lead in pipes and solder was common prior to 1930 
and finally banned under the Safe Drinking Water Act Amend-
ments of 1986. Lead may still be found in plumbing systems 
of homes, apartment buildings, schools, park facilities, daycare 
centers, school water fountains, and other structures built prior 
to 1986. Historically underserved communities may face mul-
tiple sources of lead exposure, including existing water systems 
and in-home plumbing (U.S. Water Alliance, 2017b). Utilities 
control their distribution lines but do not control the privately 
owned portion of water lines leading to homes. Removing the 
utility portion of a lead service line rather than the entire line 
can disturb the lead and worsen water quality; the Centers for 
Disease Control and Prevention has linked partial lead service 
line replacement to increases in blood lead levels (Brown et al., 
2011). 

Unconventional oil and gas operations, such as hydraulic 
fracturing, have known waste streams that could harm nearby 

communities and the environment, including wastewater and 
air emissions. Wastewater associated with hydraulic fractur-
ing contains a variety of chemicals, many of which are known 
carcinogens or otherwise toxic to human health. Disposal of 
this wastewater has also been linked to induced seismicity. 
Understanding who benefits or is burdened by environmental 
impacts and decisions is key to providing equitable outcomes. 
In addition to potential health and safety impacts, residents 
near oil and gas development may not benefit from the devel-
opment of hydraulic fracturing operations. For example, Fry et 
al. (2015) found that 1% of residents of Denton, Texas owned 
the value extracted from mineral rights developed in the area, 
even though the city is a beneficiary of the hydraulic fracturing 
industry. The residents of Denton voted to ban fracking within 
city limits in 2014. The disparity in ownership may explain 
why residents voted to ban fracking. Though Denton’s demo-
graphics are similar to the state as a whole, the poverty rate is 
higher at 15.7%, compared to 13.9% at the state level. Den-
ton’s ban was superseded in 2015 by state legislators (Malewitz, 
2015), preventing residents most impacted by the local oil and 
gas activity from exerting their decision-making capability. In 
Denton, as elsewhere, property ownership and residents’ finan-
cial stake in an industry also play a role. Income, race, ethnici-
ty, and other socioeconomic identifiers can also impact proce-
dural environmental justice, or who is allowed to participate in 
decision-making.

Flooding

Texas is highly impacted by floods, outranking all other states 
in deaths, injuries, and property loss due to flooding (Zahran 
et al., 2008). From 2010 to 2022, 233 Texans died from flood 
events, comprising 17% of all flood-related fatalities nation-
wide (National Weather Service, 2022). Many Texas counties 
rank among the highest in the nation for flood risk, particu-
larly coastal counties and those along the Rio Grande (NCEI, 
2022). Harris County leads both Texas and the nation in flood 
risk (NCEI, 2022). 

Flooding can impact all people. However, many studies indi-
cate that underserved residents experience disparate exposure 
to flooding and other hazards in their homes (Mohai et al., 
2009). Studies of the Houston area following Hurricane Harvey 
found that homes in majority Hispanic or Black communities, 
homes in communities comprising primarily lower socioeco-
nomic status individuals, and homes with higher proportion of 
disabled individuals experienced more extensive flooding than 
their counterparts (Chakraborty et al., 2019). Redlining and 
other policies and practices that have systematically influenced 
where minoritized residents live have placed disproportionate 
flood risk and impacts on these residents. Coastal communi-
ties often contain a majority of socially advantaged, wealthier 
White residents who may have a greater means to choose to live 
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near coastal amenities (Chakraborty et al., 2014). These coast-
al communities may face higher property risk associated with 
coastal flooding (Ueland & Warf, 2006; Chakraborty et al., 
2014). On the other hand, the risks of inland, riverine flood-
ing are higher for socially disadvantaged individuals, includ-
ing those with lower wealth or income and people of color. 
Residents of unincorporated areas in Texas may lack adequate 

Concern area Characteristics/attributes Opportunities for environmental 
justice and sustainability

Challenges

All categories •	 Co-developing research and 
solutions with impacted 
communities

•	 Equitable distribution of funding 
and infrastructure maintenance

•	 Historic, systemic causes
•	 Disproportionate impacts and lack of 

agency for underserved residents, 
e.g., residents who are low-income, 
Black and Latinx, foreign-born, rural, 
un-housed or in unreliable hous-ing, 
or live in unincorporated rural areas

•	 Who makes decisions and what input 
is incorporated

•	 Climate change exacerbates impacts
Infrastructure 
degradation

•	 Aging infrastructure is 
responsible for point and 
nonpoint source pollution, 
both in terms of fresh water 
and wastewater

•	 Total water system loss in 
Texas is 186 billion gallons 
or about 51 gallons lost per 
service connection per day as 
of 2020

•	 Texas Water Conservation 
Scorecard reports water leaks 
up in 2016–2020

•	 Full repair of currently identified 
leaks to eliminate anthropogenic 
input/fertilization

•	 Strategic use of treated water leaks 
to recharge aquifers and riparian 
zones during drought

•	 Tracking and repairing leaks 
near disproportionately impacted 
residents

•	 Policy makers, regulators, etc., 
making decisions without public input/
accountability

•	 Leaks, loss of water and wastewater 
supply; extent of leaks/loss unknown

•	 Fresh water and wastewater leakage 
is a source of pollution into natural 
environment (both groundwater and 
surface water)

•	 Issues lead to disproportionate 
impacts of contamination and 
compounding pollution sources for 
underserved residents

Water access •	 Water shutoffs
•	 Interrupted water service
•	 44,000 Texas households lack 

access to clean, safe, reliable 
water and sewage

•	 Policies for improved infrastructure 
upkeep to ensure clean water 
delivery

•	 Disproportionately insufficient 
water access for colonias and other 
underserved communities

•	 Disproportionately large impacts on 
water supply access for residents who 
are rural, unhoused, or in unreliable 
housing

•	 Underinvestment in infrastructure 
Water 

affordability
•	 Socioeconomic status drives 

inequities in freshwater usage
•	 11.9% of households in Texas 

find water bills unaffordable

•	 Development of deferred payment 
plans for utilities

•	 Future planning opportunities to 
address city build-out and how 
creating neighborhoods of higher 
socioeconomic status in suburbs 
may reduce regional water 
sustainability for everyone

•	 Federal funding, including grants or 
programs such as those put in place 
during the COVID-19 pandemic, to 
assist with affordability

•	 Home-level leaks increase user water 
costs; system-level leaks increase 
costs for everyone

•	 Precarious water supplies, e.g., 
risk of water supply shutoff due to 
nonpayment

•	 Households might ration water or use 
water illegally to afford bills

•	 Higher income, lower density houses 
(and those with swimming pools) used 
much more water than lower income 
and higher density homes, per a San 
Antonio water consumption study

Table 1. Challenges to environmental justice and sustainability in Texas water resource management.  

drainage infrastructure, worsening flooding issues (Anderson, 
2007). While green infrastructure such as trees and wetlands 
can lessen impacts of smaller floods, studies have shown that 
these projects are sited more frequently in socially advantaged 
neighborhoods (Park & Guldmann, 2020).. Thus, the flood 
reduction benefits of green infrastructure do not accrue as fre-
quently to underserved communities.  
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Concern area Characteristics/attributes Opportunities for environmental 
justice and sustainability

Challenges

Water 
contamination

•	 Municipal drinking water 
regulated by Safe Drinking 
Water Act

•	 Personal groundwater wells 
not regulated

•	 Contamination caused by 
aging infrastructure, industry, 
agriculture, and oil and gas 
exploration

•	 Lead in older pipes can get 
into drinking water

•	 Extreme rain events pick 
up pollution, increase risk 
of human contact with 
contaminated water 

•	 Enforceable policies for companies 
who impair water quality

•	 Financial assistance for testing 
household wells

•	 Research on emerging contaminants 
and treatment

•	 Design of infrastructure for extreme 
weather

•	 Better communication of alerts
•	 Better access to potable water in 

emergency situations

•	 Large-scale rainfall events can cause 
turbidity, leading to prolonged boil-
water notices

•	 Lower-income neighborhoods may not 
receive boil-water notices as quickly 
as higher-income neighborhoods, and 
also have limited access to bottled 
water or other methods for preparing/
reacting to alerts

•	 Small water systems, particularly in 
rural areas, may be slower to address 
boil-water notices or not able to treat 
contaminants of emerging concern

•	 Lead in pipes and their partial removal 
is linked to increased lead exposure; 
also, lead pipes can only be removed 
if doing so is affordable

•	 Risk of surface- or groundwater 
contamination from oil and gas 
wastewater

•	 Produced water disposal linked to 
induced seismicity

Flooding •	 High impact and high risk of 
flooding in Texas

•	 Types include coastal 
flooding, riverine flooding, 
and flash flooding

•	 Many people live near flood 
risk areas

•	 Flooding is exacerbated 
by climate change due to 
increased intensity of rainfall; 
increased drought also 
intensifies floods

•	 Green infrastructure
•	 Local community and government 

initiatives to reduce flooding
•	 State funding, applied equitably

•	 Disproportionate application of flood 
prevention infrastructure and response 
funding

•	 Inadequate drainage 
•	 Coastal flood risk higher for affluent
•	 Inland flood risk higher for non-

affluent

(Table 1 continued) 

Following flooding events, response and relief funding are 
often disproportionately allocated to affluent communities, and 
this disparate allocation of funds impacts underserved commu-
nities’ ability to recover from disasters (Collins et al., 2019). 
Small Business Administration disaster loan applications are 
approved for majority White communities at twice the rate of 
majority Black communities (Emrich et al., 2020). Residents 
who had been impacted by Hurricane Harvey, who were inter-
viewed as part of a community-based research effort in North-

east Houston, described feeling as if their neighborhood was 
invisible (Hirsch et al., 2021). Moreover, Texas Housers and 
Northeast Action Collective, two organizations involved at the 
state and local levels in housing, environmental, and climate 
justice, filed a complaint resulting in the U.S. Department of 
Housing and Urban Development (HUD) ruling that the Tex-
as General Land Office discriminated against people of color 
in Houston and Harris County by denying them federal flood 
relief funds (Vasquez, 2022).
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POLICY, PLANNING, AND REGULATION 
CONSIDERATIONS FOR SUSTAINABILITY 
AND ENVIRONMENTAL JUSTICE IN TEXAS

Policy, planning, and regulations can both impede and help 
address sustainability and environmental justice issues. For 
example, regulations may be under-enforced, leaving com-
munities under-protected (Christian-Smith et al., 2012). In 
this section, we describe how this plays out in Texas’s water 
management, drought planning, flood planning, and lack 
of climate planning. Each subsection also identifies gaps in 
addressing justice and sustainability in water management, 
including public participation in decision-making and design 
and adequate and equitable funding for regulatory protections 
and disaster response. A summary of these issues is included in 
Table 2 at the end of the section.

State and Regional Water Management

Texas water ownership, governance, and management varies 
based on location. Rainwater, overland flow, and runoff not in 
a state-recognized stream course are owned by the landowner 
and can be captured for use without use permits. Texas has 
permissive laws for capturing and using rainwater. For exam-
ple, homeowners associations cannot implement new cove-
nants preventing rainwater harvesting system installation, and 
water providers cannot disallow potable use of rainwater (Texas 
Water Development Board [TWDB], 2024). 

While surface water is owned by the state, permits are treated 
as private property that can be bought and sold. Texas permits 
surface water through the prior appropriation doctrine, where 
water is allocated in order of the date or priority of the water 
right. However, in an echo of Spanish and Mexican law, ripari-
an landowners using water for household or livestock demands 
have superior rights to all others (Porter, 2009). Landowners 
are allowed to install small tanks capable of storing no more 
than 246,696 cubic meters (200 acre-feet) without a permit 
(2 Texas Water Code, 1997). Except in the Lower Rio Grande, 
the Texas Commission on Environmental Quality (TCEQ) 
permits non-exempt surface water uses using the prior appro-
priation doctrine. In a two-decade-long adjudication, the Texas 
Supreme Court determined that irrigation users did not have 
riparian rights for the Lower Rio Grande, thus giving the river’s 
municipal users a preferred-use status (Jarvis, 1991).7 Environ-
mental flows—the minimum amount of water that needs to 
remain in the river or stream to maintain the habitat while 
considering human needs—were not considered when water 

7 Riparian rights give the water user the right to capture and use water solely 
due to certain criteria, for example ownership of land along which a river 
flows. Riparian rights in Texas include domestic water use and livestock use.

policy was developed, but environmental flow standards have 
been added to most rivers in the state. 

Overuse, drought, and population growth has made ground-
water a critical water source for industrial, commercial, and 
residential users (Collins, 2021). Texas landowners own 
groundwater under the rule of capture, which allows them to 
withdraw as much as they want from their property regardless 
of the impacts to neighbors. This ownership model can lead to 
disparate access to water because wealthier residents or busi-
nesses may be able to drill deeper into an aquifer than under-
served residents, whose wells would run dry faster. As of 2022, 
Texas has 103 groundwater-regulating bodies, which account 
for 70% of the state’s surface area and 90% of its groundwater 
production (TWDB, 2022). Most of these regulating bodies 
are locally controlled groundwater conservation districts, which 
supersede certain aspects of the rule of capture, such as spacing 
requirements and permit limitation. There are also three special 
districts that regulate groundwater withdrawal in specific cases. 
The Edwards Aquifer Authority regulates groundwater for the 
protection of endangered species reliant on springflows, while 
the Fort Bend and Harris-Galveston subsidence districts do so 
to manage land subsidence. Limiting land subsidence caused 
by groundwater use is important for reducing environmental 
damages, such as floodplain changes that increase local resi-
dents’ flood risk.

Water Planning

Texas has a long history of drought planning and response, 
following extreme drought in the 1950s. Drought planning and 
response occurs in Texas in three ways: (1) regional and state 
water plans for meeting long-term water needs under drought-
of-record conditions; (2) local drought contingency plans; and 
(3) state agencies’ drought response, including reporting to 
the governor. Public input is part of multiple components of 
drought planning.8

The most recent version of Texas’s state water plan was pub-
lished in 2022 (TWDB, 2021). The first plan, which began 
in response to the drought of record in the 1950s, was pub-
lished in 1961 and referenced both drought and flood as major 
concerns (Texas Board of Water Engineers, 1961). The 2022 
plan includes information regarding drought response, existing 
water supplies and needs, future water demands, water man-
agement strategies and conservation efforts, financing needs, 
and an update on the previous state water plan’s implementa-
tion (TWDB, 2021). 

A new plan is published every 5 years and is a product of a 
planning process involving 16 State-designated regional plan-

8 Regional water planning, drought management planning, and drought con-
tingency planning all have their roots in Texas Senate Bill 1, passed in 1997.
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ning groups with members from different stakeholder groups.9 
While members of the public are included, intentionally select-
ing community members historically vulnerable to drought has 
not been a priority, though that could assist with overcoming 
historic disenfranchisement and ensuring residents’ ability to 
participate fully. Lack of coordination between all water sup-
pliers and entities responsible for water and land-use planning 
may also contribute to underserved residents’ water supply and 
demand not being included in forecasting or planning.

Water resources sustainability is a key piece of the state and 
regional water plans, but justice is not a focus. Also, though the 
most recent state water plan references Texas’s “highly variable” 
(p.48) and “unpredictable” (p.17) climate several times, it does 
not mention or acknowledge ongoing climate change or its 
current or future impact on Texas’s water resources. However, 
10 of Texas’s 16 regional water plans reference climate change’s 
impact on water supplies or the need to consider this risk in 
water planning.10 Moreover, the state climatologist is now pro-
viding input to both TWDB and regional planning groups 
on potential future conditions. Incorporating future climate 
forecasts into state and regional water planning would improve 
Texas’s capacity to avoid impacts to water supplies and water 
systems during extreme weather events, including prolonged 
drought and winter storms (Nielsen-Gammon et al., 2020b).  

Drought Planning

Wholesale and retail public water suppliers and irrigation 
districts must have drought contingency plans, the require-
ments of which are governed by TCEQ (Additional Require-
ment, 1997; Drought Contingency Plans, 1999). Essentially, a 
drought contingency plan is an explicit plan for how a water 
provider or water-right holder will plan to reduce usage as a 
function of a depleting water supply, generally through the 
phased elimination of outdoor water use. State law requires 
public input during plans’ preparation before they are sub-

9 In 2022, members of regional water planning groups represented agricul-
ture, counties, electric generating utilities, environmental, economic devel-
opment, groundwater conservation districts, groundwater management 
areas, higher education, industries, municipalities, public, recreation, river 
authorities, small business, travel/tourism, water districts, water utilities, and 
other entities as designated by Chapter 357 of the Texas Administrative Code 
and Chapter 16 of the Texas Water Code (TWDB, 2022).
10 Texas’s state water plan is developed from 16 regional water plans. Water 
planning regions A, C, E, G, H, K, L, M, N, and O mention climate change 
as a risk to water supplies. They do not plan with climate data. Region L 
includes a resident response that explains why: “While climate variabili-
ty is mentioned in Chapters 6 and 7 of the IPP; the plan uses drought of 
record conditions and historical hydrological data to estimate water demands 
and supplies and does not currently incorporate climate models to predict 
impacts to future water resources.” Region M includes a recommendation 
to the state: “The State should continue to consider the impacts of climate 
change in terms of Regional Water Planning and future water supplies.”

mitted to TCEQ. While these plans are intended to address 
drought, they are individual solutions and are not incorpo-
rated into the state water plan, which is meant to meet state 
water needs under conditions like the drought of record. Some 
municipalities, such as Austin Water Utility, City of Cedar 
Park, City of Dallas, and San Antonio Water System, adjust 
their tiered water rate structures such that larger water users pay 
much more for using more water, with the intent of encour-
aging water conservation to reduce vulnerability to drought. 
During drought periods, the municipalities may increase the 
tiers to encourage additional water conservation. However, for 
some families with many individuals in a residence—such as 
in low-income, multi-generational households—these water 
rate structures can create inequities where the marginal rate of 
water use is higher for these residents compared to others.

Drought Response

Drought response is determined largely by state agencies’ 
response to drought conditions. Drought response and pre-
paredness plans are developed by the Drought Preparedness 
Council, which is led by the chief of the Texas Division of 
Emergency Management (TDEM) and primarily consists of 
water-related state agencies (Drought Response Plan, 1977). 
During drought, the council facilitates communication between 
relevant agencies and assists TCEQ in addressing imminent 
water shortfalls through interconnections and alternative water 
supplies. Ultimately, during a drought, there is a great deal of 
local responsibility in ensuring that local water supplies are 
secure. However, if a water supply fails, then TDEM coordi-
nates bottled water deliveries to impacted communities. 

Plans on paper are only as good as the active planning that 
results from them, and communities’ attention to detail in 
drought response planning has varied. The drought of 2009–
2015 helped cities identify how to improve their plans in 
response to an actual drought. For example, the City of Austin 
and other communities modified their plans during and after 
the drought when they realized that banning all outdoor water-
ing placed the city’s tree canopy in jeopardy (Austin Water, 
2012).

Flood Planning

Watershed management approaches are as diverse as water-
sheds themselves, but there are some water management com-
monalities across watersheds and states that shape Texas flood 
planning. Like every state, Texas relies on Federal Emergen-
cy Management Agency (FEMA) flood maps as part of the 
National Flood Insurance Program, though these are infre-
quently updated or nonexistent in disadvantaged communi-
ties or areas with low population density (Flavelle et al., 2020; 
Pralle, 2019). The Natural Resources Defense Council ranks 
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Texas, Louisiana, and Oklahoma among the best in the nation 
in terms of disclosing flood risk—whether a location is within 
a regulatory floodplain—to home buyers (Natural Resources 
Defense Council, 2023). Recent Texas legislation extends the 
same right to renters (Rice, 2022). Additionally, like many oth-
er states, Texas has received technical assistance and funding 
related to federal programs such as the Watershed Protection 
and Flood Prevention Act of 1954 and various flood control 
acts passed by the U.S. Congress (Congressional Research 
Service, 2019). Texas also participates in coordination efforts 
such as the National Dam Safety Program to monitor poten-
tial impacts from and on water infrastructure (FEMA, 2022). 
When flood disasters do occur, Texans have access to financial 
assistance through FEMA, various programs offered by HUD, 
and other federal agencies via municipal, county, or state gov-
ernment entities, depending on the specific complex funding 
scheme response to the flood event. Despite these efforts, access 
to flood risk information, flood insurance, and flood mitiga-
tion and disaster recovery funds is still often highly inequitable. 
Preparing and meaningfully involving underserved communi-
ties, who are often most at risk, is critical to risk management, 
both within and outside formal planning processes. 

Federal and state legislation is typically enacted after major 
flood events, but recent extreme events have pushed Texas to 
take a more proactive strategy. Non-tropical storm floods across 
Texas spurred the Texas Legislature in 2017 to require TWDB 
to conduct and prepare a state flood assessment with recom-
mendations for taking appropriate actions to address recurring 
floods. In the next legislative session in 2019, the state flood 
assessment and Hurricane Harvey’s widespread damage in 
2017 prompted the creation of new statewide flood programs 
similar to the state’s approach to water supply planning (Berg, 
2020). These flood programs use a watershed-based approach 
to split the state into 15 regional flood planning groups. Each 
group consists of 12 voting members representing different 
stakeholder sectors who identify and prioritize projects for 
funding.11 While members of the public are included, includ-
ing community members vulnerable to flooding is not priori-
tized. There are also separate but related efforts to analyze and 
address flood risk along lower reaches of major river basins and 
along the entire Texas coast (e.g., Spring Creek (San Jacinto 
River Authority, 2024)). These are aimed at ensuring flood 
planning is available to all communities, not just those with 
large populations or greater financial resources. 

11 The 12 voting members represent agricultural interests, counties, elec-
tric generating utilities, environmental interests, flood districts, industries, 
municipalities, the public, river authorities, small businesses, water districts, 
and water utilities.

Climate Adaptation Planning

Texas does not have a statewide climate adaptation plan 
that describes the projected impacts of or responses to climate 
change. While Texas does not have an overall climate adapta-
tion plan, some Texas cities have led climate-planning efforts 
that include sustainability and environmental justice concerns 
for water management and mitigation actions to reduce green-
house gas emissions.12

•	 The City of Austin has been a leader in the development 
of climate adaptation planning in Texas. Austin City 
Council passed Resolution 20070215-023 in 2007, which 
established the Austin Climate Protection Program and 
directed city staff to develop plans and programs to reduce 
negative impacts from global warming. In 2012, Austin 
published the Imagine Austin Comprehensive Plan, which 
included climate components (City of Austin, 2018b). 
Austin is specifically planning for climate equity and 
climate impacts on water. The City also produced a climate 
equity plan (City of Austin, 2021) and a 100-year water 
use management plan (Austin Water, 2012) that accounts 
for climate impacts on supply and identifies strategies to 
address shortfalls using a One Water approach (See One 
Water on page 121; Austin Water, 2018).13 

•	 Travis County, in which Austin resides, produced its own 
climate action plan in 2020 (Conserve Travis County, 
2020). The plan includes goals to reduce water use and 
emissions, as well as water management strategies such as 
low-impact development (See Nature-based Infrastructure 
on page 118) and wastewater recapture.

•	 In the Houston area, the Houston-Galveston Area Council 
(H-GAC), a regional council of local governments, 
published a report that assessed potential local climate 
change effects and provided regional adaptation 
recommendations (H-GAC, 2008).14 In 2020, the City of 
Houston published a climate impact assessment, a resiliency 
plan with a climate focus, and a climate action plan 
(City of Houston, 2020a; City of Houston, 2020b). The 
climate action plan focuses on reducing emissions; water 
and wastewater are discussed in the context of reducing 
emissions associated with treatment. The resiliency plan 
includes strategies aimed at flood management, green 
infrastructure (See Nature-based Infrastructure on page 
118), and climate equity. 

12 The City of El Paso (2008) considered climate change in its sustainability 
plan and began developing a climate action plan in 2021 (Montes, 2021).
13 Other documents include city department thoughts on climate resiliency 
(City of Austin, 2014) and a climate plan for city assets and operations (City 
of Austin, 2018a). The City of Austin also collaborated with the Capital Area 
Metropolitan Planning Organization to assess the vulnerability of transpor-
tation infrastructure to climate change (Cambridge Systematics, Inc., 2015).
14 H-GAC includes 108 cities, 13 counties, and 11 school districts.
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•	 Harris County, in which Houston resides, developed its 
Climate Action Plan for Internal Operations (2023) and 
will develop a Phase II Climate Justice Action Plan w 
through a partnership with the Coalition for Environment, 
Equity, and Resilience, a local nonprofit with this expertise, 
and additional local partners like the Jacob and Terese 
Hershey Foundation. The 2023 plan touches on flood, 
drought, water quality, and water supply impacts from 
climate change and makes recommendations for green 
infrastructure use.

•	 The City of Dallas (2020) published its climate action 
plan in 2020. The plan includes goals of protecting its 
water resources and its communities from drought and 
flood and enhancing green spaces with an eye toward 
flood management. Under the water goal, Dallas plans 
to promote awareness around water conservation, 
reduce water leaks, encourage planting drought-tolerant 
vegetation, protect water quality, educate about and 
protect communities from flooding, assess and plan for 
storm drainage, and protect key water infrastructure from 
extreme weather events, among other strategies. Under the 
green spaces goal, Dallas plans to use green infrastructure 
to reduce flood risk and impacts of drought. The plan 
does not include an equity or justice goal. However, the 
city’s Resilient Dallas (2017) plan includes an initiative to 
“implement green infrastructure projects in neighborhoods 
disproportionately vulnerable to the impacts of … poor 
water quality” (City of Dallas, 2017, p. 49).

•	 The City of San Antonio (2016) considered climate change 
in its sustainability plan and published a climate action 
plan in 2019 (City of San Antonio, 2019). Strategies 
related to water management and climate equity include 
flood-proofing roads and critical infrastructure, retrofitting 
homes in floodplains, assessing the need to install public 
water fountains in areas of high vulnerability, creating a 
green infrastructure plan, developing an equity assessment 
of sustainability programs, and prioritizing vulnerable 
residents. 

To increase state-level visibility and awareness of climate 
change and adaptation needs, it will be necessary to increase 
the presence and voice of both climate scientists and people 
negatively affected by climate change impacts. Currently, lit-
tle state-level work has been done because of many lawmakers’ 
resistance to the idea of climate change. Thus, moving forward, 
it is likely that the most effective action will be an expansion 
of locally driven adaptation efforts like those described above. 
Unfortunately, this means that adaptation efforts may be 
focused in urbanized areas, which tend to have a greater num-
ber of residents who are aware and accepting of climate change 
impacts.

Uncertainty of Transboundary Waters

Since 1990 and approximately every 5 years after that, Texas 
and its southern neighbor Mexico have faced diplomatic water 
conflicts related to fulfilling the 1944 Water Treaty (Utiliza-
tion of Waters of the Colorado and Tijuana Rivers and of the 
Rio Grande, 1944). The treaty states that Mexico must deliver 
350,000 acre-feet of surface water to the United States annu-
ally and on a 5-year cycle, meaning that water transfers are 
only verified every 5 years. The treaty also allows for the accu-
mulation of one remaining water debt for a subsequent 5-year 
cycle if Mexico claims an extraordinary drought, which is not 
defined in the treaty. Since 1992, Mexico has been unable to 
reach the total amount of allocations to the United States three 
times: cycles 1992–1997, 1997–2002, and 2010–2015 (Robb, 
2022). 

The treaty was successful and dispute-free for over 50 years 
before these conflicts arose. However, since 1990, International 
Boundary and Water Commission (IBWC) officials on both 
sides of the border have recommended residents pray for rain as 
water shortages increased (Mendieta Sánchez, 2023; Sanchez, 
2024a). This trend happens every 5 years before the end of 
the agreed-upon water cycle, as shortages and lagging required 
annual deliveries accumulate. 

Climate variability, more frequent and intensive drought 
conditions, population growth, and limited transboundary 
water management create a perfect scenario for water conflicts. 
Transboundary water conflicts are a reflection of domestic and 
local governance disruptions. This was demonstrated in 2020, 
when farmers in Chihuahua challenged the Mexican feder-
al government and took over the main reservoir of Conchos 
River, which supplies 70–90% of the flow to the Lower Rio 
Grande (Pskowski, 2023). The Mexican federal government 
had to look for alternative solutions because the local resistance 
to deliver water to the United States claimed priority rights 
based on equity and social justice, setting a legal and histori-
cal precedent for who gets the priority. The 1944 Water Treaty 
does have the legal instruments and the operation process to 
adapt to current conditions (Minute process), so this resistance 
based on equity and social concerns is not a legal or institu-
tional challenge. In the future, two major concerns will need 
to be addressed: the current transboundary water framework 
will need to be adapted to the climatic conditions, and water 
priorities will need to be adjusted to ensure equity and justice 
without compromising sustainability. How these concerns are 
addressed will continue to be a cause of conflict 

Nonetheless, the Mexican federal government has never 
denied nor refused to comply with its obligations. In 2020, 
at the end of the corresponding 5-year cycle, Mexico and the 
United States signed Minute 325, wherein Mexico agreed to 
give up its corresponding storage committed to downstream 
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states (Coahuila, Nuevo Leon, and Tamaulipas) to fulfill its 
obligations (IBWC, 2020). U.S. Minute 325 was a historic 
event that was referred to as a success in the binational water 
relations of both countries. 

However, officials believe there is no longer enough water to 
comply with every legal right and need within the Rio Grande/
Rio Bravo basin (Sanchez, 2024b). Moreover, paying this gen-
eration’s water supply debts could impact residents on both 
sides of the border now and in the future, creating an intra- and 
inter-generational environmental justice concern. Water users 
and stakeholders in the basin are starting to question interna-
tional priorities as issues of equity and social justice become 
a strong pressure for the Mexican federal government. Who 
should have the priority, the international treaty or the farmers 
in Mexico that rely on water for economic survival and social 
stability? So far, this question does not have a straightforward 
answer. Climate change, unsustainable agricultural and indus-
trial water practices, and limited efforts to adapt and manage 
transboundary water resources have led to a vulnerable and 
uncertain scenario for all users.  

Disconnect Between State Policy Making and 
Community Needs

The disconnect between community-based experience and 
state-level policy making was evident in the debate in the Tex-
as Legislature over water-related allocations from the federal 
government through the American Rescue Plan Act (ARPA) of 
2021. ARPA set aside $350 billion in stimulus funds to states, 
tribes, and local governments, with nearly $16 billion allocat-
ed for Texas. ARPA explicitly authorized use of the funds for 
“necessary investments” in drinking water and wastewater sys-
tems (American Rescue Plan Act of 2021 Sec. 9901.a.c.1.D.). 
While at least 22 other states and territories allocated a total of 
at least $5.4 billion to water and sewer projects, Texas lawmak-
ers declined to allocate any funds toward water infrastructure 
(Lazere, 2021). Senate Bill 8, passed during the third session of 
the 87th Texas Legislature in September 2021, allocated $13.3 
billion in ARPA funds to a wide range of projects including 
infrastructure spending on broadband and dune restoration 
but no funding for water-related projects (Tex. S.B. 8, 87th 
Leg., 3d C.S., 2021)

Texas lawmakers declined to allocate funds despite evidence 
that many Texans felt otherwise. A broad coalition of equity, 
rural, and conservation groups carried out an extended in-per-
son advocacy effort in favor of allocating funds toward water 
infrastructure (National Wildlife Federation, 2021). In the 
same month Senate Bill 8 passed, Texas 2036 (2021) released a 
poll showing that 88% of respondents favored using $3 billion 
of available federal funds for state water projects to improve 
drinking water quality and water access during drought con-

ditions. In ASCE’s 2021 Report Card for America’s Infrastruc-
ture, Texas received a C– for water infrastructure and a D for 
wastewater (ASCE, 2021).

While there were myriad factors involved in Texas lawmak-
ers’ decision to delay funding water infrastructure via ARPA, 
the absence of community voice during in-person testimony 
may have contributed to water infrastructure’s exclusion from 
the decision. The 10 witnesses advocating for various water 
infrastructure allocations during the Senate Bill 8 hearings on 
October 4, 2021, all occupied full-time leadership or specialist 
roles in conservation or water interest groups (Texas Senate Bill 
8, 2021). While practitioner witnesses were well-represented, 
lawmakers did not hear from constituents with firsthand expe-
rience of the perceived failings and/or inequities in Texas water 
infrastructure. This lack of community voice in the decision 
to exclude water infrastructure from funding priorities stood 
in sharp contrast to several other ARPA advocacy efforts that 
included non-specialist community members testifying in-per-
son (Texas Senate Bill 8, 2021). The Infrastructure Investment 
and Jobs Act (IIJA) of 2021 and other federal infrastructure 
funding packages may bring significant funds to Texas over the 
next 5 years. Direct in-person communication from non-spe-
cialist constituents affected by inadequate water infrastructure 
could be critical to drawing Texas lawmakers’ attention to com-
munity-perceived water infrastructure inequities and needs.

SUSTAINABLE WATER MANAGEMENT 
PRACTICES AND THEIR CHALLENGES 
AND OPPORTUNITIES IN ADDRESSING 
ENVIRONMENTAL JUSTICE AUTHORITY 

This section discusses two avenues currently employed to 
address sustainability in water management: nature-based 
infrastructure and One Water. When applied deliberately and 
carefully, they could be used in tandem to address environmen-
tal justice in tandem. This section outlines each technique and 
how to apply each technique sustainably in a way that delivers 
just outcomes. Table 3, at the end of this section, summarizes 
these issues. 

Nature-based Infrastructure

Nature-based infrastructure are practices that conserve 
existing environmental features or are human-made features 
constructed to imitate natural processes. They can be used to 
reduce the impacts of urban heat or flooding and may help 
communities better bounce back from extreme events or reduce 
the effect of climate changes (The Nature Conservancy, 2024).

However, recent research has brought to light disparities in 
the distribution of nature-based infrastructure across urban 
social-ecological systems (Locke et al., 2021). For instance, 
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Planning area Characteristics/attributes Opportunities for 
environmental 

justice and sustainabilitya

Challenges

All areas •	 Greater consideration of 
input from stakeholders and 
scientists 

•	 Incorporation of climate change 
impacts in planning and funding 
decisions

•	 Intentional incorporation of 
community experience into 
water planning

•	 Public participation challenges, 
including equitable information access, 
flexibility with finances and/or time, 
and transportation

•	 Public participation challenges limit 
perspectives from residents most 
impacted by environmental justice

•	 Equitable and sustainable 
infrastructure design

•	 Better communication
State and 

regional water 
management

•	 Prior appropriation with some 
riparian rights for most rivers; Rio 
Grande adjudicated

•	 Groundwater governed by 
rule of capture, managed by 
groundwater conservation 
districts, groundwater 
management areas, and special 
districts created to address 
subsidence, endangered species

•	 Public participation in the 
regional planning process

•	 Consideration of environmental 
justice via prioritizing inclusion 
of communities with lived 
experience in meetings 

•	 Inclusion of sustainable water 
management techniques in 
state water plan

•	 Legal and physical water scarcity, i.e., 
who can access water and at what 
price

•	 Rule of capture: unlimited 
groundwater use if one owns the 
landb

•	 Subsidence: groundwater use can 
lower ground level for other residents, 
increase risk of flooding

Drought 
planning

•	 Texas’s state water plan, regional 
plans

•	 Drought contingency plans; state 
law requires public input

•	 Drought Preparedness Council
•	 Texas Division of Emergency 

Management bottled water 
delivery

•	 State law requires public input
•	 Improved water management 

in agriculture
•	 Incorporation of regional and 

local water planners

•	 Implementing and enhancing water 
conservation plans

•	 Drought contingency plans not 
incorporated into state or regional 
water planning

•	 Climate change not incorporated into 
drought planning

•	 Lack of cohesive water monitoring 
at a state level; many localities have 
networks but do not communicate 
with one another or work together

•	 Addressing soil moisture deficits
Flood planning •	 Federal Emergency Management 

Agency (FEMA) mapping out of 
date, does not account for climate 
change impacts or land-use 
changes

•	 Watershed Protection and Flood 
Prevention Act of 1954

•	 Flood Control Acts
•	 National Dam Safety Program
•	 Financial assistance via FEMA and 

U.S. Department of Housing and 
Urban Development

•	 Texas Flood Infrastructure Fund
•	 Texas Water Development Board 

flood plan

•	 Consideration of climate change 
impacts regarding flooding 
and extreme rain events, 
particularly for long-term 
planning and infrastructure 
projects

•	 FEMA mapping not available 
everywhere

•	 Failure to consider climate change 
puts lives and property at risk

Table 2. Sustainability and environmental justice challenges and opportunities of Texas water policy, planning, and regulation.

(Table 2 continued on next page) 
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Sustainable water 
management 

strategy

Characteristics/
attributes

Opportunities for environmental 
justice and sustainability

Challenges

Nature-based  
infrastructure

•	 Low impact 
development

•	 Green infrastructure
•	 Nature-based 

solutions

•	 Improved stormwater 
management, environmental 
quality, biodiversity, urban 
aesthetics, etc.

•	 Inclusion of community members 
in design and planning

•	 Crime reduction 
•	 Improved mental and physical 

wellbeing
•	 Green job creation 
•	 Remediation/restoration of 

degraded sites
•	 Flooding, erosion, and property 

damage reduction
•	 Increased access to green space

•	 Maintaining equitable access to and benefits 
from nature-based infrastructure

•	 Incorporating environmental justice data into 
design

•	 Establishing shared understanding between 
communities and practitioners 

•	 Limiting gentrification brought on by 
upgraded greenspace

•	 Need for additional scientific research
•	 Lack of funding for installation and 

maintenance
•	 Lack of understanding from practitioners 

or residents, lack of local knowledge from 
practitioners, lack of technical knowledge 
from residents

One Water •	 Transcends 
traditional silos and 
disciplinary barriers

•	 Aims to be 
integrated, inclusive, 
and sustainable

•	 Reduces redundancies, potentially 
reducing long-term infrastructure 
costs

•	 Expands stakeholder input and 
incorporation of community voices

•	 Optimizes for economic, 
environmental, and social benefits 

•	 Requires long-term vision and extensive 
planning

•	 Potential for higher up-front capital costs
•	 Requires broad expertise to understand 

complex systems
•	 Requires close coordination between 

municipal departments and across 
jurisdictions

Table 3. Environmental justice opportunities and challenges of sustainable water management strategies.

Planning area Characteristics/attributes Opportunities for 
environmental 

justice and sustainabilitya

Challenges

Climate 
adaptation 
planning

•	 Plans discuss how to respond to 
impact of climate change

•	 Inclusion of environmental 
justice and sustainability in 
local climate planning

•	 Incorporating needs of 
communities experiencing 
injustice

•	 Incorporating sustainable 
water management techniques 
to address multiple climate 
impacts

•	 No state-level climate plan or 
accounting for climate change in 
state-level water planning efforts such 
as Texas’s state water plan (though 
climate change is mentioned in 
regional plans)

•	 Disconnect between policy makers and 
those most likely to be impacted by 
climate change

•	 Designing infrastructure for extreme 
weather

•	 Ensuring vulnerable residents receive 
alert communications

•	 Access to potable water in emergency 
situations

Transboundary 
water 

management

•	 1944 Water Treaty
•	 Minute 325 water delivery from 

Mexico

•	 Consideration of surface-water–
groundwater interactions 

•	 Definition of “extraordinary 
drought”

•	 Ensuring adaptability to current 
uncertain climatic conditions

•	 Stakeholder involvement at 
binational level

•	 Water conflicts every ~5 years since 
1990

•	 Not enough water to meet Rio Grande 
Basin needs

•	 Water stress from climate change, 
agriculture, and industrial demands

•	 Allocation of water use priority
•	 Water protests (e.g., in 2020 on 

Conchos River)
a These opportunities may exist in some cases but are not common across all political subdivisions or planning bodies.
b This assumes water ownership has not been severed from the land ownership.

(Table 2 continued) 
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some communities cannot access and benefit from the ecosys-
tem services that nature-based infrastructure provides. Neigh-
borhoods with high concentrations of underserved residents 
have a disproportionate lack of trees and other green space, 
which is one form of inequity (Locke et al., 2021; Schell et al., 
2020). Depending on how funding is allocated, who partici-
pates in the decision and design process, and whether accurate 
data exists to inform planning and siting, nature-based infra-
structure can privilege certain populations over others. Green 
gentrification is a significant concern in nature-based infra-
structure planning. These improvements are intended to create 
positive outcomes, but they may raise property values, which 
can squeeze lower income residents out of their communities.

Despite these challenges, when nature-based infrastructure 
is thoughtfully implemented with equity and justice aims in 
mind, it can be highly beneficial. Nature-based infrastructure 
can help address inequities in disadvantaged communities that 
lack green space, are burdened by environmental contamina-
tion, have disproportionate health risks, or are vulnerable to 
climate hazards. Access to nature-based infrastructure improves 
residents’ overall quality of life by giving them sustained con-
nection to nature, regardless of their socioeconomic status. 
Biophilic interactions bolster social capital, physical health, 
and mental wellbeing (Dean et al., 2018). Additional benefits 
that people derive from nature-based infrastructure can include 
water and air purification, urban heat and flood mitigation, 
climate resilience, erosion control, reduced environmental con-
tamination, enhanced biodiversity, improved access to green 
space, and/or the creation of green jobs.

To achieve long-term equitable outcomes when implement-
ing nature-based infrastructure, as with other infrastructure, 
it is necessary to incorporate inclusive community-driven 
approaches to align planning and design. For example, nature-
based infrastructure has been recommended alongside advocacy 
and planning to combat inequitable effects of land-use changes 
that disproportionately impact under-resourced communities 
(Zhu et al., 2021). Specifically, community science has been 
used to engage residents in the nature-based infrastructure 
project process. For instance, Hendricks et al. (2018) used par-
ticipatory assessment techniques to engage researchers, plan-
ners, and residents in a neighborhood vulnerable to flooding to 
inform potential sustainable stormwater solutions. In another 
example in a flood prone community, located in proximity to 
industrial sites, residents evaluated their environmental con-
ditions and determined that nature-based infrastructure could 
reduce pollutant loadings by 41% (Newman et al., 2020).

However, to best align nature-based infrastructure with 
environmental justice aims, further insight could be gained 
by applying socio-ecological systems thinking, technological 
advancements, adaptation policies, additional training, educa-
tion, design standards, and inclusive community-driven plan-
ning approaches.

One Water

Given the complex and evolving challenges and demands that 
cities across the United States face, many of them have begun 
to consider a One Water approach to water management. This 
philosophy asserts that all water—stormwater, wastewater, 
drinking water, surface water, groundwater, sea water, etc.—
has value and should be managed sustainably and inclusively 
(U.S. Water Alliance, 2016). It proposes that because waters 
are all interconnected, they should be managed as one system 
rather than multiple separate resources. It also purports that 
water challenges should be managed holistically. Similar to the 
older concept of integrated water resources management, One 
Water applies to both water quantity and water quality and can 
be applied at the watershed and larger scales. It also prioritiz-
es inclusion and engagement that leads to clean, safe, reliable 
water for all users.

One Water encourages a unified planning and implementa-
tion approach that increases long-term resilience and reliability, 
meeting both community and ecosystem needs (Paulson et al., 
2017). As a result, applying a One Water approach demands 
blurring the traditional boundaries between technical disci-
plines as well as between siloed municipal departments.

One Water initiatives also consider stressors resulting from 
climate change and intentionally involve all necessary part-
ners and stakeholders in planning rather than including solely 
the traditional water decision-makers. One Water encourag-
es a robust approach to engagement, which can create more 
opportunities for residents and community organizations to be 
involved in their water-planning processes. This emphasis on 
community engagement has increasingly aimed to incorporate 
voices from disadvantaged and underrepresented communities 
and to do so in a meaningful way (Cardone & Howe, 2018).

A growing number of Texas cities are gradually building 
momentum to implement One Water approaches. The idea of 
an approach that can achieve multiple benefits across econom-
ic, environmental, and social priorities—while also pushing for 
right-sized solutions for each community—is understandably 
appealing. It is also becoming a critically important risk man-
agement strategy. Notably, cities like Austin and New Braunfels 
have adopted the philosophy in their water-planning process, 
and Dallas and Houston are in the process of incorporating it 
as well (Texas Living Water Project, 2023). 

Additional challenges to equitable One Water implementa-
tion include true representation among involved stakeholders, 
meaningful incorporation of diverse voices, and lasting engage-
ment both during and after planning cycles. Developing and 
adequately maintaining stakeholder relationships is hard work. 
It is also vital, particularly when navigating questions of afford-
ability and accessibility. Without this involvement, it is incred-
ibly easy for technical expertise to drive decision-making or for 
familiar solutions to perpetuate the status quo.
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Overall, One Water can be a helpful framework for integrat-
ing numerous goals and solutions across disciplines in complex 
communities. If done well, it can also be a key driver to achiev-
ing both sustainability and equity in Texas water issues. 

However, there are important considerations to effectively 
implementing a One Water approach. While integrated water 
resources management can be adopted at any scale, many One 
Water efforts to date have been applied at the scale of individual 
cities, even if the waters flowing into and out of any single city 
are shared with surrounding communities. As a result, while 
departmental silos within a city government can be integrated 
in pursuit of One Water, it may still be difficult to avoid siloing 
between jurisdictions. Involving stakeholders from other juris-
dictions in a One Water effort is extremely important, despite 
the inherent challenges.

While application of One Water and nature-based infra-
structure can improve sustainability and equitable outcomes 
in water planning and infrastructure, environmental justice 
principles must be intentionally and actively incorporated to 
ensure these outcomes. The recommendations below apply to 
the application of One Water and nature-based infrastructure 
as well as to other planning and infrastructure changes.

RECOMMENDATIONS FOR ADDRESSING 
ENVIRONMENTAL JUSTICE AND 
SUSTAINABILITY

This section focuses on three actions necessary to address 
environmental justice issues:

1.	 prioritizing equity in government spending;
2.	 elevating community voice and participation; and 
3.	 identifying and dismantling the cause of inequities. 

All of these apply to Texas water infrastructure and policy. 
This section describes ways to address these three environmen-
tal justice actions in Texas and includes recommendations for 
improving water management to address environmental justice 
and sustainability in infrastructure and policy. A summary is 
provided in Table 4 at the end of the section.

Equity in Spending Government Funds

Environmental justice advocates prioritize equity in govern-
ment spending on all fronts, including water infrastructure. 
Scholars such as Laura Pulido (2016) and Malini Ranganathan 
(2016) have highlighted how the Flint, Michigan, water cri-
sis demonstrated the material impacts of systemic and inten-
tional racism in water infrastructure spending. They outline 
how deliberate decisions to underfund and fail to maintain 
Flint’s water system yielded contaminated water that created 
the Flint crisis. Furthermore, Hendricks and Van Zandt (2021) 
emphasize that people of color, low-income residents, and 

other underserved communities who experience the greatest 
impacts of climate change—particularly increased flooding—
are not inherently vulnerable due to their identities. Rather, 
these communities exist within critical physical infrastructure 
systems that have been neglected and under-resourced. As the 
“father of environmental justice,” Dr. Robert Bullard, stated, 
“An equity lens needs to be applied to how government funds 
are being spent, because inequities were built into the process 
of overcoming environmental injustice and this climate crisis 
… The equity lens has to be upfront. It is not something hid-
den, it is not a footnote. It is the framing by which monies are 
to be allocated and plans are to be made” (Bullard, 2020, p. 
241).

An Example of Equitable Local Funding to Address 
Flooding in Texas

Harris County Thrives is a local Texas initiative which aims 
to promote equitable flood recovery to address the longstand-
ing inequitable impacts of flooding. In 2018, the Harris Coun-
ty Flood Control District announced a $2.5 billion bond for 
flood resilience (Smith & Collier, 2018). Local organizations 
including the Coalition for Environment, Equity, and Resil-
ience pushed for passage of a resolution to mandate that these 
funds be administered equitably, guided by a community flood 
resilience task force that included people with technical exper-
tise and community knowledge (Harris County, 2022). At the 
time of the committee’s establishment, the racial and ethnic 
diversity of its members proportionally represented the diversi-
ty of the community, and 60% of them lived or worked closely 
with flood-prone, low-income residents. Committee expertise 
included equity, social justice, flood risk, engineering, and 
environment and sustainability. Harris County Thrives now 
boasts over 200 local projects to reduce the impact of future 
flood events.

Major Federal Investment in Infrastructure and 
Environmental Justice

The federal government has made significant investment in 
infrastructure and environmental justice, particularly through 
the IIJA of 2021 and the IRA of 2022 and through policy 
actions such as Executive Order 14008, “Tackling the Climate 
Crisis at Home and Abroad,” which announced the Justice40 
initiative. Each bill established major funding sources or added 
to existing ones to increase spending on infrastructure, includ-
ing on water and climate priorities. All funding must meet Jus-
tice40 requirements that at least 40% of the benefits of these 
investments must flow to “disadvantaged communities,” a term 
used by the federal government to describe areas that expe-
rience inequities or have faced historic injustices (The White 
House, 2023).
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The IIJA, better known as the Bipartisan Infrastructure Law, 
is a historic investment in drinking water and clean water infra-
structure. It provides more than $50 billion to upgrade and 
maintain U.S. drinking water infrastructure, including $23.4 
billion for the Drinking Water State Revolving Fund and the 
Clean Water State Revolving Fund, $15 billion to replace lead 
service lines, and $10 billion to address per- and polyfluoroal-
kyl substances (PFAS) and other emerging contaminants. EPA 
has developed national implementation guidance and tools to 
ensure that states receive the funds necessary to help commu-
nities with the greatest need. 

In EPA Administrator Michael Regan’s December 2021 
letter to state governors, he urged states to “maximize the 
potential to remove barriers and prioritize the distribution of 
grant funds to disadvantaged communities” (Regan, 2021, p. 
2). EPA has also publicly announced its commitment to pro-
viding technical assistance through its Thriving Communities 
Technical Assistance Centers to help remove frequent obstacles 
that often prevent small, rural, and low-income communities 
from accessing state revolving funds programs. The emphasis 
on helping disadvantaged communities access infrastructure 
funding aligns with President Biden’s Justice40 initiative (The 
White House, 2021a). Additionally, the first of eight priority 
strategies in EPA’s 2023 update to its Equity Action Plan is 
to “improve access to federal funding and assistance programs 
for communities with environmental justice concerns” (EPA, 
2024, “Overview of the Equity Action Plan”).

Texas is projected to receive $2.9 billion for water infrastruc-
ture from the IIJA through 2026 (The White House, 2021b). 
These funds will pass through the Clean Water State Revolving 
Fund (2010) and the Drinking Water State Revolving Fund 
(2010), administered by TWDB as authorized by state law. 
Texas’s initial allotment in year 1 is $507,672,000, and at least 
49% must be utilized as grants and fully forgivable loans. This 
represents an increase of more than $100 million in available 
funds from 2021 to 2022. In fiscal year 2021, TWDB adver-
tised that between the Clean Water State Revolving Fund and 
the Drinking Water State Revolving Fund programs, it had at 
least $400 million available, including $58.6 million in prin-
cipal loan forgiveness (TWDB, 2021). To encourage robust 
engagement in the state revolving fund programs, the IIJA 
scales the first 2 years of the state cost share/match from the 
standard 20% down to 10% and then resumes the 20% thresh-
old in years 3–5.

The IRA is a historic investment in climate change mitigation 
and adaptation. It builds on the IIJA and the overall objectives 
of improving both the country’s infrastructure and the lives of 
the most vulnerable among us. Like the IIJA, one of the IRA’s 
many goals are to bring environmental justice to communities 
across the country that have often borne the brunt of pollution 
and degrading infrastructure (The White House, 2023). The 

IRA is also intended to help promote the Justice40 Initiative. 
IRA funds are earmarked for a variety of programs that help 
address water and equity, including:

•	 $1 billion for HUD’s Green and Resilient Retrofit Program 
to provide owners of HUD-assisted multifamily properties 
with a variety of upgrades including projects to improve 
water efficiency and conduct water benchmarking.

•	 $550 million for Bureau of Reclamation projects “to provide 
domestic water supplies to disadvantaged communities or 
households that do not have reliable access to domestic 
water supplies” (Inflation Reduction Act of 2021, Sec. 
50231).

•	 $12.5 million to “fund near-term drought relief actions 
to mitigate drought impacts for Indian Tribes affected by 
the operation of a Bureau of Reclamation water project, 
including water shortages, and to mitigate the loss of 
Tribal trust resources” (Inflation Reduction Act of 2021, 
(80004(a)).

It is important for historically underserved communities to 
have a voice in how these funds are spent and to be able to use 
funds to address previously identified equity disparities in sus-
tainable water management.

Incorporating Community Voice

Elevating community voice and participation in the various 
levels of environmental governance is the second recommend-
ed method for improving environmental justice outcomes 
(Harris, 2017). Equal participation in environmental decisions 
has long been a pillar of environmental justice (Cole & Fos-
ter, 2001; Schlosberg, 2013; Walker, 2012). The seventh of 
the 17 environmental justice principles established at the First 
National People of Color Environmental Leadership Summit 
of 1991 states that “environmental justice demands the right 
to participate as equal partners at every level of decision-mak-
ing, including needs assessment, planning, implementation, 
enforcement and evaluation” (First National People of Color 
Environmental Leadership Summit, 1991, 7th principle). 

Scholars and activists focused on water infrastructure 
research have suggested that greater participation is needed 
in infrastructure planning and monitoring (Gharaibeh et al., 
2021; Hendricks et al., 2018; Hughes et al., 2021). How-
ever, some scholars, such as Hughes et al. (2021) and Lynn 
(2017), have also argued that the conception of participation 
itself needs to be reevaluated and redefined. In their discussion 
of centering racial justice in urban flood policy and planning, 
Hughes et al. (2021) argue for the coproduction of knowledge 
and the co-ownership of planning between the community and 
practitioners. Some also suggest that government officials and 
other practitioners need to practice more community immer-
sion—to learn about a group by spending time among them 
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(Lynn, 2017) and institutionalize representation—formaliz-
ing the inclusion of impacted communities in planning and 
decision-making roles (Hughes et al., 2021) to build trust and 
enhance equity between the community and practitioners.

Methods for Increasing Engagement in Water 
Infrastructure Planning

An approach that considers input from a variety of stake-
holders is valuable, but representing all relevant groups with-
in a community is a difficult task for community members. 
Participating in meetings on workdays requires the financial 
flexibility to sacrifice work hours, dependable transportation 
to meeting sites, and the ability to access and digest technical 
information presented. This can be a challenge for individu-
als with work or family constraints, particularly low-income 
residents. Thus, stakeholder participation may not adequately 
reflect the diverse composition and perspectives of an entire 
population. Some jurisdictions, such as Harris County, have 
attempted to address this gap and the historical lack of diversity 
in planning efforts. For example, the county has worked with 
the Coalition for Environment, Equity, and Resilience to devel-
op a climate justice action plan with initial outreach focused on 
precincts that have historically experienced disparate impacts 
and are considered to be most vulnerable to climate disasters 
(Harris County, 2022). Further efforts are needed to enable 
equitable participation in public meetings. 

Representation of impacted communities is important to 
ensure equitable decision-making, planning, and governance. 
Lack of community representation can lead to water insecurity 
issues (Berke et al., 1993), meanwhile communities represent-
ed in larger planning groups are more likely to be able to abil-
ity to recover and access post-disaster recovery funds (Berke et 
al., 1993). Mismatched boundaries between utility providers, a 
municipality, and decisions about water services can yield frag-
mentation in water governance. This fragmentation can result 
in exclusion of residents who do not have time to participate in 
multiple decision-making groups (Meehan et al., 2020; Pierce 
et al., 2019). More affluent or otherwise privileged residents 
who are able to participate benefit more from these process-
es (Meehan et al., 2020). For example, in South Texas, this 
type of network exclusion has led to decades of water insecurity 
(Vandewalle & Jepson, 2015). To avoid these negative impacts 
and ensure equitable and sustainable water management, it 
is imperative that impacted communities are invited to and 
engaged in decision-making processes, and that public partici-
pation is accessible for all who may want to participate, not just 
those who have previously been involved.

The National Association of Regulatory Utility Commission-
ers (McAdams, 2021) and the International Association for 
Public Participation have developed guides (e.g., the Spectrum 

of Public Participation) to help engage the public, providing 
similar suggestions for effective stakeholder engagement and 
involvement in projects. Some of their suggestions are included 
below.

First, the staff of the water planning entity (e.g., utility or 
agency) must determine how much engagement is needed and 
who needs to be engaged. The greater the amount of public 
engagement, the number of stakeholder groups, and the com-
plexity of the project, the larger-scale a stakeholder process 
becomes. More engaged stakeholders require more of staff’s 
time to listen to and incorporate their concerns. The benefit of 
increased engagement across multiple stakeholder groups is a 
higher likelihood of public support in communities who have 
not typically had their voice heard in the decision-making pro-
cess. Because incorporating community voice into design is a 
key tenet of environmental justice, it is imperative to allocate 
enough staff to support sufficient community involvement.

It is challenging, yet vital, to ensure that the correct stake-
holders are involved. To achieve this aim, it can be helpful to 
develop a list of local leaders  who can help organizers reach 
all subgroups in the community, building trust with them and 
sharing the expectation that their voices will be heard and used 
to inform planning efforts. It can help build trust with the 
community to set up individual meetings with these leaders 
to discuss the project and explain the constraints, problems, 
and goals. It can also help to ask these leaders to talk about the 
project with their networks and explore whether they know 
other potential stakeholders can help build trust with the com-
munity. Providing educational information about projects at 
existing community meetings, block parties, or places where 
residents already gather can also help reach community mem-
bers prior to project planning meetings.

It is important to determine the level of input needed from 
stakeholders, and the resources available to support them, espe-
cially when setting the project timeline and establishing job 
duties. As staff determine which type of engagement is best for 
the project, they should consider the following questions:

•	 Will there be one large public meeting to discuss project 
goals, possible solutions, proposed design(s), and gauge 
support? Or are multiple smaller meetings the best way to 
promote discussion?

•	 Will stakeholders be able to discuss concerns or support at 
these meetings?

•	 Will stakeholders have access to decision-makers, or will 
input be compiled and submitted to them for later review?

•	 Will stakeholders be asked to help define the problems to 
be solved, then help come up with solutions?

An initiative co-developed with community members, i.e., 
where they define the problem and collaborate with planners 
to co-develop solutions, requires more resources but ensures 
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that the target community is involved and prioritized in the 
plan. This type of engagement is recommended to address his-
toric or current injustices (Hughes et al., 2021). To get the best 
outcomes from stakeholder engagement, it is important not 
to develop the solutions before discussion has started. Many 
stakeholders are not exposed to the functions of daily water 
infrastructure tasks and are not aware of what measures have 
or have not worked. It will improve discussions throughout the 
process to take time at the outset to explain the issues that have 
led to the current problem and the type of input you want to 
receive from the stakeholder group(s).

In populations that have not historically participated in plan-
ning, various incentives can help alleviate barriers to partici-
pation. One method of increasing engagement is to hold city 
council, town hall, or community-led forums held in affected 
underserved neighborhoods, so participants do not have to 
travel during the workday. Providing childcare, transportation, 
and/or interpreters can reduce barriers for those with limited 
childcare or transportation options and those who are deaf 
or do not speak the language of the facilitators or planners. 
Additionally, providing food or compensation can incentivize 
low-income individuals to attend and signal a desire to include 
them. Providing a digital or hybrid participation option may 
also encourage additional attendance among those with mobil-
ity or other limitations to in-person participation. 

Using an experienced facilitator that stakeholders perceive as 
neutral can help garner their trust and ensure that their opin-
ions, needs, and desires are heard. It is common to choose an 
outside individual or organization to lead the engagement por-
tion of the project; once this facilitator is determined, they will 
need to clearly define their role, establish ground rules, and 
develop goals for the engagement effort (McAdams, 2021). 

While this section focuses on addressing the challenges of 
equitable in-person engagement, there are other methods of 
listening to and amplifying community voice. Survey research 
in particular allows for a variety of participants to weigh in on 
issues while eliminating the need for them to take off work, 
secure transportation, or overcome a reticence to speak pub-
licly.

There are a number of recommendations that apply to any 
form of stakeholder engagement. Staff should provide instruc-
tions to community members on how to participate and how 
their input will be used. It is also important to set expectations 
with community members. Community input has historically 
often been a “rubber stamp” effort, so community members 
might not be used to the time required to develop a project 
from start to finish. It is imperative to listen to and incorporate 
respondents’ concerns, including, at minimum, by repeating 
back what they say or writing it down on a group document 
or whiteboard. When staff is ready to offer ideas or solutions, 
they should explain how the solution incorporates stakehold-
ers’ input. 

These recommendations focus on engaging stakeholders pri-
or to and during water-related projects. However, it is import-
ant to continue to engage the community throughout the pro-
cess, as well as after a project or effort is complete, to check 
whether solutions are meeting community needs or whether 
new issues arise. This kind of extended engagement can help 
community members build trust in their water and connection 
to their water supply. It can also change how they use water; for 
example, San Antonio Water System’s continuous engagement 
with the public on water supply has contributed to its success 
in water conservation (Brown, 2017). Public education and 
awareness campaigns can also be used to develop interest that 
leads to more participation in the planning process. Increasing 
public participation and concern about water issues requires 
improved engagement at local, regional, and statewide levels 
of planning and development, particularly with underserved 
communities. 

The Importance of Values and Messaging

Effective communication is as important as public partici-
pation in policy development. Planners, decision-makers, and 
policy makers must effectively communicate with impacted 
communities, both to inform and to encourage continued par-
ticipation. In doing so, they must consider their messaging and 
understand community members’ personal15 and relational16 
values toward water as well as equity and sustainability con-
siderations. Otherwise, despite any incentives to encourage 
participation, practitioners’ underlying values and behaviors 
can create barriers to effectively communicating with a com-
munity (Lamm et al., 2015). Additionally, strategic commu-
nication of policies can more effectively minimize unintended 
adverse impacts when a range of community voice are heard 
and included in the process of environmental governance.

Communication is best received when the knowledge or 
information shared aligns with the values of the recipient. 
An understanding of these values becomes the foundation 
of how a strategic communicator may reach their audience. 
Understanding community members’ attitudes is especially 
important for designing strategic communication efforts to 
increase public participation as part of policy assessment, plan-
ning, implementation, enforcement, and evaluation (Dozier et 
al., 2013). Successful campaigns to understand attitudes are 
advised to begin with focus groups, interviews, or surveys to 
determine the personal traits and characteristics that lie behind 
community members’ attitudes, as well as their willingness to 
participate in governance and act in accordance with recom-
mendations (Atkin & Freimuth, 2001; Floress et al., 2015; 
Rowe & Frewer, 2000). 
15 Beliefs held by an individual regarding water.
16 Beliefs related to people’s connection with water.
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An understanding of relational values is critical to effective 
strategic communication. Relational values toward the envi-
ronment are those values commonly held by social or cultural 
groups and connect resources to place. There are several types of 
relational values a community or individual can hold towards 
water. The instrumental value of water refers to when one 
regards water as a means to an end. The intrinsic value of water 
refers to how one positively appraises water regardless of any 
action they may take. The value of water equity is one person’s 
evaluation of what is fair compared to their neighbor, especially 
when there is conflict over competing interests. The value of 
water resilience can involve valuing both past and future states, 
e.g., how to return to a previous water supply level, or how to 
adapt to water supply changes and address climatic conditions 
in the future (Elshall et al., 2020). If these values are shared 
across a specific population, they give a community a certain 
environmental consciousness that adds to unique individual, 
demographic, or socioeconomic factors (Bijani et al., 2019; 
Varua et al., 2017). 

The ways that individuals and communities value water 
resources are as important as water equity and sustainability in 
effectively communicating about these issues. If a community’s 
water-related values deteriorate over time, they may feel less 
connected to their water resources. If communicators seek to 
develop strategic messages about water scarcity, water pollu-
tion, or other water issues and positively impact public atti-
tudes and behaviors, they should explore and understand how 
message factors (i.e., argument strategies) and audience char-
acteristics (i.e., social and cultural identities and values among 
others) affect a community’s perceptions about water (Callison 
& Holland, 2017; Graymore & Wallis, 2010). Failure to con-
sider how these underlying factors are tethered to behaviors 
will be a barrier to effectively communicating with individuals 
in a community, regardless of any incentives to participation in 
the governance process (Lamm et al., 2015).

Attitudes and values related to water issues are slowly becom-
ing an area of productive inquiry. Several studies explore the 
traits and values that researchers should consider when com-
municating with a community to encourage pro-environment 
attitudes and behavior change (Fielding et al., 2012; Quinn & 
Burbach, 2010; Semenza et al., 2008). Researchers recommend 
considering how community members’ political ideology and 
past personal experience with water scarcity and pollution 
affect their attitudes and values (Callison & Holland, 2017). 
A recent meta-analysis of multiple surveys of Texas water user 
groups revealed a persistent set of attitudes and opinions among 
non-White communities around water affordability, the future 
of water availability, flooding, and water quality (Lopez et al., 
2022). For example, a majority of non-White respondents to 
both online and in-person surveys expressed a distrust in water 
quality due to repeated experiences with boil-water notices and 
infrastructure failures (Lopez et al., 2022). This distrust trans-

lates into relatively higher valuation and usage of bottled water 
for consumption and household use. Further study of water 
attitudes and values among underserved communities in Texas 
will be critical for shaping strategic messaging and equitable 
outcomes.

Incorporating Lived Experience and Professional 
Experience in Water Management

Water management draws on available scientific and techni-
cal expertise, information from practitioners, and participation 
from water users. Sometimes there is a breakdown between 
the information communicated and water users’ behavior, 
referred to as a communication gap (Nzau et al., 2018), or 
in the bidirectional communication between water users and 
practitioners.

To understand these communication gaps, it is important 
to investigate why they exist. Residents’ generational or expe-
riential knowledge may conflict with or be disconnected from 
information that practitioners convey. Residents’ experience, 
or the information they have been told or understand as part 
of their culture or social network, may differ from the infor-
mation practitioners share such that it limits the two groups’ 
ability to understand each other and find common ground. 
Social and cognitive factors influence community perceptions 
of risk regarding the sustainability of a familiar resource. Indi-
viduals’ and communities’ experiences may have demonstrated 
that they and the resources are resilient to threats, which may 
contradict practitioner information and give them a false sense 
of control over potential adverse outcomes (McDowell et al., 
2021).

Another reason for the communication gap is the lack of 
bidirectional information sharing. Practitioners may develop 
a water resources project before gaining empirical knowledge 
from water users and those impacted by a water policy (Ola-
go, 2019). This can lead to the development of policies and 
approaches to management divorced from relevant commu-
nities’ knowledge and input. Because impacted communities’ 
actions can drive policy outcomes, this communication discon-
nect can lead to solutions that do not address the problem or 
rely on a technique that has previously failed. Effective com-
munication of technical information should take into account 
a target community’s social, economic, and cultural contexts, 
risk preferences, and lived experience, which is its own form of 
expertise. Closing (or at least narrowing) the communication 
gap requires soliciting, surveying, and including community 
experiences to provide guidance and direction for water pol-
icies and their implementation (Baldwin et al., 2012; Elshall 
et al., 2020). In addition, researchers should actively include 
community members in decision-making, co-design research 
objectives with community members experiencing inequities, 
and incorporate community members’ expertise.
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Identifying and Dismantling Causes of Inequities

In addition to equitable government spending and incorpo-
rating community voice, effective co-development of environ-
mentally just and sustainable solutions requires identifying and 
dismantling the root causes of inequities (Hendricks & Van 
Zandt, 2021; Hughes et al., 2021). There are many examples 
of environmental inequities and injustices, several of which are 
outlined below.

Funding may be lacking to enforce environmental protec-
tion regulations and this may expose communities of color and 
other underrepresented communities to environmental injus-
tices (Christian-Smith et al., 2012). Industrial and commer-
cial developers may seek to buy the relatively more affordable 
property where people in these communities live. Underserved 
communities are less likely to have legal power, voice, or oth-
er means of engaging in political or rule-making processes, 
and often live in neighborhoods that have been systematically 
neglected, isolated, and under-resourced (Checker, 2011; Cole 
& Foster, 2001; Hendricks & Van Zandt, 2021). In Texas, this 
has been shown in the aforementioned examples of the colo-
nias, Sandbranch, and Northridge Acres areas. 

To help address these issues, environmental justice activists 
and advocates cite a need for community-based research that 
investigates links between causes and symptoms of water ineq-
uity. Potentially relevant research topics include wealth gaps, 
public health, water contamination, water and sewage leaks, 
exclusion of impacted communities from decision-making, 
and equity and justice in water governance and management 
(Geller et al., 2016). For example, in a community research 
initiative in Northeast Houston in 2021, community mem-
bers served as primary sources and participated in evaluation of 
research results. The study drew on the knowledge and experi-
ences of underserved communities on flood impacts, including 
fatalities, unlivable conditions, and mental anguish (Barrios et 
al., 2021). The research is being used to inform a neighbor-
hood strategy for disaster preparedness.

Identifying and Dismantling Causes of Inequities: a 
Proposed Research Agenda

We present here a focused and inclusive research agenda 
to identify and dismantle causes of inequities associated with 
water and environmental justice.17 For each investigation, we 
recommend application of the outlined actions through cre-
ation of a community of practice, including adopting commu-
nity-based participatory research principles. This framework 
will help ensure that impacted communities and their repre-
sentative leaders can be involved at every stage, including ini-
tiation and co-creation of research objectives, data collection, 
17 This work assumes an institution is already actively dismantling inequities 
internally.

data analysis and co-generation of knowledge, communication 
of lessons learned to inform next steps, implementation, and 
measurement and verification (Minkler et al., 2012, Com-
modore et al., 2017). The framework will also give agency to 
communities that have been impacted by distributional and 
procedural environmental injustices.
Infrastructure degradation:

•	 How are cities being managed for key water metrics (e.g., 
systemic water leaks) for underserved communities? 

•	 In what ways are these metrics reported to those 
communities? 

•	 What technical and political challenges are keeping us 
from standardizing to best practices?

Water access:
•	 What are the fundamental economic and political drivers 

responsible for Texas’s separate planning, policy and 
permitting related to surface water and groundwater? 

•	 Instead of considering surface water and groundwater 
separately, what changes would be necessary to move 
toward a One Water management approach that would 
guarantee access for all residents?

•	 What opportunities exist for implementation of new water 
technologies that can deliver safe and affordable water 
to rural, unincorporated, and infrastructure-challenged 
communities?

•	 What economic conditions need to exist in order to deliver 
reliable water infrastructure to these communities?

Water affordability:
•	 What policy changes could help incentivize municipal 

water companies to institute policies or practices that 
provide affordable water rates and/or avoid water shutoff?

•	 What are the barriers for introduction of a statewide 
water conservation plan that includes prepayment for 
replacement of leaking or aged pipes and fixtures for low-
income households?

•	 How can city planners mitigate elevated water use at the 
neighborhood level (such as for swimming pools, irrigation, 
etc.) by creating built-in conservation policies that reduce 
total water use and improve city-wide water affordability?

Water contamination:
•	 What policy and technology implementations are required 

to ensure that one user’s decisions and behaviors do not 
impact water quality for other users, especially in the case 
of aquifer contamination in rural areas?

•	 What are the challenges to remediating existing and/or 
abandoned industrial pipelines near oil and gas exploration 
sites that are leaking and contaminating water, often near 
neighborhoods of color?
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•	 What is needed to ensure that municipal and small-scale 
water systems can maintain quality and avoid prolonged 
boil-water requirements under future climate conditions 
and extreme weather events? 

•	 What can be done to improve communication with 
underserved communities when a boil notice is issued?

•	 What proportion of underserved residences retain lead 
pipes, and what are the economic levers and opportunities 
to remediate the lead issue in those households?

Flooding and flood planning:
•	 What are the barriers and procedural inequities currently 

preventing impacted communities from the highest level 
of integration into the state flood planning program?

Drought planning:
•	 What do we need to know to maintain balance between 

individual water rights and industrial/agricultural concerns 
under future drought scenarios, especially in west Texas 
where soil moisture and aquifer recharge is projected to 
decrease drastically?

Water planning:
•	 What are barriers to incorporating historical, instrumental, 

and modeled climate data (as well as atmospheric and 
soil water budget projections) into state and city water 
planning, such that water security is guaranteed for all 
citizens under future climate conditions?

•	 To what extent can infrastructure solutions for underserved 
communities in one region be applied to others?

•	 What are the underlying geographic, geologic, socio-
political, and institutional challenges associated with 
transferring knowledge of infrastructure solutions from 
one underserved area to another?

•	 In what ways will changing climate, expansive 
urbanization, and rapid population growth affect 
underserved communities who already suffer from other 
environmental justice issues related to water, such as 
urban heat island effects, reduced access to green spaces, 
reduced water affordability, increased flooding, and lack 
of communication during emergencies? How will these 
effects be manifested in West versus East Texas?

Nature-based infrastructure:
•	 What have we learned from applying nature-based 

infrastructure initiatives to extreme weather events to 
date? How can these lessons be strategically leveraged to 
maximize benefit to both the environment and at-risk 
communities across the state?

•	 What opportunities exist to design future green 
infrastructure that benefits the environment, human 
health, and socioeconomic wellbeing? Under what future 
climate conditions can all three be satisfied, and to what 
extent?

Equitable spending of government funds:
•	 What are the current barriers to equitable investment in 

communities? 
•	 How can researchers help governments and other funders 

more equitably distribute funding or invest in sustainable 
and equitable infrastructure to address injustices?

Incorporating community voice and public awareness:
•	 What are the existing sustainability and environmental 

justice issues in Texas by city, region, biome, and 
demographic? 

•	 Who are the key populations that need this information to 
make informed decisions about water concerns?

•	 What are the most effective ways to enhance community 
members’ understanding of their water sources, access 
rights, and safety, as well as how their water is managed 
and how regulatory decisions are made, to enable them 
to contribute to solutions to current and future problems?

•	 What are the primary hurdles for educating underserved 
communities about environmental injustice so that they 
feel empowered to engage policy makers? What are the 
primary hurdles for underserved communities to engage 
and inform their policy makers about environmental 
injustice?

•	 What resources are needed to inform underserved 
communities about the health risks associated with 
increasingly extreme weather and give them agency to 
address their specific challenges, especially in low-lying 
communities where population influx and gentrification 
increase susceptibility to flooding?

•	 What are the current barriers to incorporating best 
practices that encourage equitable public participation 
and improve representation in decision-making? How can 
researchers help governments better engage, inform, and 
empower their communities?

For each of the categories above, researchers should con-
sider optimal ways to collect information, how to ensure that 
information is updated, and how frequently to update infor-
mation. Collectively, these lines of inquiry will foster learning 
and growth opportunities among practitioners and commu-
nity members, and help establish an authoritative knowledge 
base on environmental justice and water security in Texas from 
which to engage decision-makers.
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CONCLUSION

Despite state and federal environmental justice initiatives 
in the last half century, there is much to be done to improve 
water equity in underserved communities in Texas. In addition 
to widespread water access, affordability, and contamination 
issues affecting communities of color, the impacts of climate 
change and rapid population growth will compound the exist-
ing burdens on the state’s water infrastructure. Without sig-
nificant intervention, vulnerable communities will experience 
worsening environmental injustice and water insecurity in the 
future.

Texas leads the nation in number and economic cost of nat-
ural disasters. Affluent, White communities have dispropor-
tionally benefited from disaster relief funding and the resulting 
climate adaptation and mitigation policies. To meaningfully 
achieve equitable water outcomes in Texas, we recommend that 
water practitioners commit to the following: 

•	 Thoroughly understanding Texas water equity issues, 
including, for each city: who is most affected; what remedies 
have been attempted; and what outcomes resulted. To 
help achieve this goal, in the section Identifying and 
Dismantling Causes of Inequities: a Proposed Research 
Agenda on page 127, we propose a 7–10-year research 
prospectus to further identify and begin to dismantle 
causes of water inequities in Texas. Research topics focus 
on climate change, flooding, and drought, as well as water 
access, affordability, and infrastructure. 

•	 Consider incorporating historic and modeled climate 
change data in the 50-year water plan rather than using 
the drought of record as the primary benchmark for water 
scarcity. While planning groups may consider regional 
drought periods that are drier than the statewide historic 
drought of record (TWDB, 2021), there remains a dearth 
of planning climate model projections or pre-20th century 
historical climate reconstructions incorporated into water 
planning. Only when we account for the full range of 
potential water availability conditions and their projected 
impacts on vulnerable communities can water equity issues 
be appropriately mitigated before they occur. 

•	 Engaging community leaders at the beginning of any 
research or water planning efforts, as well as before creating 
or amending water policies and regulations. Community 
experience and knowledge must become part of the fabric 
of state and regional water management, structuring 
drought and flood planning, climate adaptation planning, 
and transboundary water management. Only when 
community perspectives are incorporated from project 
inception onwards can we evolve beyond historical 
exclusion and implement sustainable and just solutions. We 
acknowledge that this represents a paradigm shift and will 
require enormous effort at all levels. To facilitate this shift, 
in the section Incorporating Community Voice on page 
123, we have provided a detailed outline of best practices 
for equitable engagement and incorporation of community 
voices into decision making. We strongly recommend 
that decision makers, planners, and researchers prioritize 

Key environmental 
justice area of need Examples Recommendations for ensuring justice and sustainability 

in Texas water resource infrastructure and policy

Equity in  
spending of 

government funds

•	 Major infrastructure funding included in 
the Infrastructure Investment and Jobs 
Act and Inflation Reduction Act, including 
climate and environmental justice 
provisions

•	 Prioritization of community voice in 
funding allocation, e.g., as in the example 
of Harris County Thrives

•	 Prioritize allocation of funds to communities currently 
vulnerable to environmental injustices and communities 
that will become vulnerable to climate risks

•	 Ensure transparency in funding allocations

Incorporating 
community voice 
and participation 

in decision-making 
process

•	 Forums held in underserved 
neighborhoods  

•	 Community engagement efforts provide 
childcare, food, interpreters, and/or other 
services that reduce barriers to attendance 
for underserved communities

•	 Policy makers, regulators, practitioners, and other 
specialists listen to and incorporate community members’ 
lived experiences in research and planning

•	 Community engagement prioritizes accessibility for all, 
especially groups that experience injustice or have been 
disenfranchised

Identifying and 
dismantling causes 

of inequities

•	 Neighborhoods lack access to clean 
drinking water or adequate drainage

•	 Neighborhoods have a disproportionate 
number of waste disposal sites or 
wastewater discharges

•	 Partnering with disproportionately impacted communities 
to co-create water research projects and implement 
sustainable and just solutions

Table 4. Areas of need to enhance environmental justice.
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adopting these best practices in all future management, 
policy, and planning decisions.

•	 Identifying and mitigating the full range of water equity 
challenges in state and city-level infrastructure planning and 
management. This will involve acknowledging disparities in 
water access, affordability, contamination; communicating 
appropriately about all three; addressing implications of 
infrastructure deterioration; and incorporating nature-
based infrastructure and One Water principles whenever 
possible. Applying these recommendations will help make 
water infrastructure more sustainable and improve water 
equity among underserved residents. 

•	 Developing and adopting state-level climate action, 
adaptation, and sustainable development plans in 
collaboration with underserved communities. Plans 
should build on existing city-level plans, and address 
lessons learned during their development, to streamline 
workflow and ensure systematic integration of community 
knowledge.
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