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INTEGRATING LAND USE  
AND WATER MANAGEMENT

By Erin Rugland, AICP

A warmer climate impacts nearly every facet of the 
water cycle: increasing evaporation, causing air to 
retain more water, and unleashing intense precipita-
tion. Today, many communities across the United 
States experience increasing climate-related changes 
in local water resources, from severe droughts in 
Southern California to massive flooding in the Gulf 
of Mexico. 

Land use authorities and water management 
agencies share the crucial responsibility of providing 
the means for their residents and customers to survive 
and thrive. Land use authorities enable development, 
attract economic growth, and protect key resources 
while balancing a community’s compe ting interests. 
Water management agencies provide safe, clean, and 
affordable drinking water; treat wastewater; and 
manage stormwater. Despite overlapping functions, 
these two types of agencies are often separate and 
rarely collaborate to determine how development 
might affect water resources or vice versa. Often, land 
use planners assume that water service will be readily 
available for new development, while water manage-
ment agencies have little input into development yet 
are charged with ensuring that water is available. 

This disconnected system of development is 
becoming untenable, however, as climate change, 
population growth, and increased competition among 
water users exacerbates risk. Already, some Western 
communities foresee a future in which they cannot 
accommodate projected population growth without 
making substantial reductions in their water use.

Land use planners and water managers need 
to team up to address these challenges. A growing 
number of communities—from Evans, Colorado, to 
Tampa Bay, Florida—are thus choosing an integrated 
approach to water and land use planning to forge a 
more sustainable and resilient future. More must 
follow suit: land use planners and water managers 
across the nation must better integrate their plans 
to address these issues.

Plans are not a cure-all for every challenge related 
to natural resources, but they can help communities 
anticipate shortfalls and prepare for the day when 
those projections become reality. Communities that 
coordinate land use and water management plans 
increase their capacity to achieve a resilient and 
sustainable future. 

Land use authorities and water 
management agencies share the crucial 
responsibility of providing the means 
for their residents and customers to 
survive and thrive.

Master-planned subdivisions such as this community in Chandler, 

Arizona, install artificial lakes to increase property values and 

curb appeal—but incorporation of water into spatial design 

requires careful, integrated planning. Source: Art Wager/E+/
Getty Images
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Situating the Planning Process
Community development involving water occurs 
through a cyclic and iterative process of planning, 
regulation, development approval, and implementa-
tion. Infrastructure upgrades and water conservation 
programs can affect everything from organizational 
operations to infrastructure development. 

The planning process helps organize and direct 
interventions to ensure they lead to meaningful 
change. By providing a roadmap, planners can shape 
a community’s foundational strategic steps toward 
realizing those goals.

Water Management Plans
Water management agencies provide critical servic-
es: clean drinking water, wastewater control, and 
stormwater management. Some water agencies 
provide all these services; others divide water man-
agement across separate agencies. Due to these 
varying responsibilities, water management agencies 
lack a standardized, all-encompassing management 
template akin to comprehensive land use plans. 
Individual agencies make plans suited for their 
unique operations and state or federal requirements. 
For example, Kentucky and Virginia both require 
water quality within water management plans, but 
Kentucky water providers must prevent threats to 
water quality, while Virginia providers must improve 
water quality for recreation, endangered species, 
and fisheries.  

The planning process helps organize and 
direct individual interventions to ensure 
they lead to meaningful change. By 
providing a roadmap, planners can shape 
a community’s foundational strategic 
steps toward realizing those goals. 

Comprehensive Plans
Covering land use as well as city operations, infra-
structure, and services, comprehensive plans include 
critical provisions for protecting community resour ces, 
whether they are manmade structures or the natural 
environment. Comprehensive plans also help decision 
makers balance competing interests. As water is 
necessary for human survival, a strong comprehen-
sive plan will set goals for protecting and sustaining 
current water resources.

The cross-departmental and public outreach 
processes involved in comprehensive planning make 
it particularly useful for interdisciplinary work, as 
well as for educating the public and soliciting their 
opinions. Incorporating water into that process 
further enables planning boards, elected officials, 
property owners, developers, and business owners 
to proactively consider how land use, development 
patterns, and urban form will influence water use and 
quality. The process can also illuminate how physical 
water resources may affect the amount, location, or 
costs of development.

Methods for Integrated Planning
The process for integrating land use and water 
management is unique in every community: each 
state has disparate planning requirements, local 
agencies have different structures and priorities, 
land and water resources vary, and regional entities 
may or may not exist to provide additional support 
and resources. That said, commonalities exist 
across geographies.

Management Strategies
Land use is relevant to water management in two 
primary ways: as a basis for data collection and as 
a strategy to advance plan goals. A land use map 
may aid planners in calculating current and project-
ed water demand based on zoning and density. 
Land use controls such as buffers or landscaping 
can also aid source water protection, water quality, 
water conservation, and flood mitigation goals. 
Similarly, green infrastructure stormwater manage-
ment techniques are deeply connected to land use 
planning because they often require land use tools 
to enable additional green space, open space, 
pervious pavement, or green streets.

Water should thus be a primary consideration 
in establishing future land use within a comprehen-
sive plan, as urban form profoundly influences local 

When water management agencies incorporate 
land management—such as landscape-scale 
conservation measures and site-scale green storm-
water infrastructure—they can better address the 
causes of downstream water problems and solve 
them with source water protection, flood control, and 
water quality. Water managers can further learn from 
land use planners in policy making, site approval, and 
public engagement by pursuing integrated planning.



resource use. Compact development, infill develop-
ment, and smaller lot sizes generally have lower 
water demands than single-family homes on large 
lots, for example.1 Water can be woven into a 
comprehensive plan’s policies, procedures, and 
implementation, and particularly into annexation 
provisions, urban growth boundaries, service area 
extensions, and building and plumbing codes.

State Regulations
Few state regulations require integrated planning, 
and only 14 require water within comprehensive 
plans at all. The five that do require an explicit water 
element—Arizona, Delaware, Florida, Maryland, and 
Pennsylvania—mandate that communities analyze 
future demand. Five other states require water to be 
part of another planning element, such as land use 
in New Jersey or public facilities and services in 
Wisconsin. The remaining four states mandate only 
a cursory mention of water within comprehensive 
plans—such as Hawaii’s requirement that plans 
contain water- and sewer-related objectives—
without further direction or details. Other states 
may mention an optional or nominal inclusion of 
water in comprehensive plans, not a robust consider-
ation. Water supply, wastewater, water quality, and 
stormwater—the core components of integrated 
water management—are sometimes referenced; 
however, all other water topics are rarely considered 
and referenced by fewer than eight states in their 
comprehensive planning guidance.2

Likewise, only 13 states require any land use 
connection in their water management plans. 
Including land use considerations can both better 
inform water resources planning and improve 
coordination. To inform the plan’s content, water 

agencies might be required to calculate projected 
demand according to local land use, identify critical 
lands for source protection and quality, include a 
narrative description of land uses in the service area, 
or assess new water supply sources according to land 
use plans. To improve land and water coordination, an 
agency may be required to update and maintain its 
plan in tandem with the land use authority’s plan, 
address potentially inconsistent actions, or consult 
the land use agency for sign-off. Notably, Colorado 
is the only state that requires explicit consideration 
of land use within water management plans.3

Capacity Building and Regional Support
As a natural resource, water knows no boundaries and 
thus necessitates cross-jurisdictional collaboration. 
The more state and regional governments can facilitate 
integration efforts—through grants to local govern-
ments, standardized reporting requirements, studies 
and data collection, or convening agencies around this 
issue—the better managed this resource will be.

Furthermore, coordinated planning at the local 
level can aid state and federal water management 
programs. For example, integration has facilitated 
implementation of California’s Urban Water 
Management Planning Act (the UWMP Act), which 
calls for extremely detailed water management plans 
that are more easily drafted with local collaboration. 
In Connecticut, local land use agencies play a key 
role in the Aquifer Protection Program by registering 
activities near the aquifer, issuing permits, and 
educating citizens on groundwater protection. 
Additionally, several Western states won’t approve 
a subdivision without proof of an adequate water 
supply—an explicit land and water link within the 
development process.4

Planning for Success
Hillsborough County, Florida, is not a water provider but created a One 

Water Chapter for its comprehensive plan in order to promote holistic water 

management within the county, which includes big cities like Tampa as well 

as more rural areas. The One Water Chapter spurred numerous activities, 

such as encouraging development near existing water infrastructure, 

restoring the Palm River, investing in stormwater infrastructure and low-

impact development, and building habitat for protected fish species using 

reclaimed water. The county subsequently appropriated funds through 

its Capital Improvement Plan for activities like a Watershed Master Plan 

Update, Septic to Sewer Program, and Aquifer Recharge Program.

Source: Sonia Cervantes/iStock/Getty Images Plus 



Use State Mandates
A statewide requirement for coordinated planning increas-
es the likelihood that local governments will cooperate. 
States can formalize integrated planning by requiring water 
elements to be included in comprehensive land use plans, 
land use within water management plans, or consistency 
between land use and water planning efforts. They can also 
advance legislation enabling or requiring local collabora-
tion within related programs, such as robust water supply 
management, source water protection, and assured water 
supply laws.
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Recommendations
Integrating land use and water management planning is a 
crucial step that communities should take to address the 
interrelated challenges of climate change, ongoing population 
growth, and increasingly variable water supplies. Action at all 
levels, from local implemention to regional coordination to 
statewide legislation, can better solidify the connection 
between land use and water management.

Collaborate Locally
Integration necessitates institutionalized processes that 
enable ongoing collaboration. Local governments should 
integrate activities between the land use authorities and 
water management agencies, and facilitate two-way engage-
ment with the public. Land use planners may need to work 
with multiple water agencies serving their community. Water 
managment agencies should also work together to achieve 
integrated water management.

Coordinate Regional Expertise and Oversight
Many regions have authorities, such as Councils of Governments 
or cross-jurisdictional water agencies, that can convene their 
members around water and land use issues; others should 
establish such entities through state legislative action or 
through grassroots efforts by local governments. Such entities 
may facilitate regional and watershed collaboration by providing 
technical assistance and funding, and by producing their own or 
joint studies related to regional land use and water integration.

Build Capacity through Funding  
and Technical Guidance
States should fund staff capacity at the local level for integrat-
ed planning through grants or direct aid, establish financial 
incentives for communities to meet certain integration require-
ments (or restrict funding opportunities when a community fails 
to meet requirements), standardize compliance templates, 
dedicate staff for integrated planning, publish guidance 
manuals and best practices, and create model local ordinances.

This policy brief is based on the Policy Focus Report by 
Erin Rugland, Integrating Land Use and Water Management: 
Planning and Practice (Cambridge, MA: Lincoln Institute of Land 
Policy, 2022).
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The state of Colorado employs a Land 

Use and Water Planner to convene 

a statewide group of agencies, local 

governments, university researchers, 

and other stakeholders to advance 

integrated planning in places such as 

Evans. Source: City of Evans, Colorado, 

Parks Division
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