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EXECUTIVE SUMMARY

Situation
e Houston’s population has expanded rapidly, increasing long-term pressure on municipal water
systems
e Outdoor irrigation represents the largest discretionary portion of residential demand, accounting
for up to 50% of single-family consumption
e Newer suburban developments rely heavily on automated irrigation systems, while the region’s
governance structure (City + 900+ MUDs + HOAs) complicates coordinated conservation efforts
e Scientific tools such as evapotranspiration (ET)-based watering guidance are available but
underutilized
Complication
e Timer-based irrigation systems consistently overwater due to fixed schedules that ignore rainfall,
humidity, and true landscape needs
e Inspections focus on plumbing compliance rather than irrigation efficiency; Texas has fewer than
150 licensed irrigation inspectors statewide
e (Governance fragmentation results in inconsistent watering rules, conflicting HOA landscaping
requirements, and limited enforcement capacity
e Huntsville’s empirical data shows that inefficient irrigation is systemic: 99.5% of households
overwater, wasting an average of 21,427 gallons per home per year
Resolution
e Applying the Huntsville findings conservatively to Houston’s 469,451 single-family homes
indicates approximately 4.7 billion gallons of avoidable irrigation waste annually, representing
10.9% of all outdoor residential use
e ET-based watering, improved inspection standards, calibrated smart controllers, and targeted
financial incentives can collectively recapture a substantial share of this waste
e Comparative analysis shows Houston lags behind peer cities (e.g., San Antonio, Las Vegas,
Phoenix) that use tiered pricing, mandatory watering schedules, and extensive rebate programs to
drive conservation strategies
Call to Action

Houston and its regional partners should prioritize a coordinated, ET-aligned strategy to reduce outdoor
irrigation waste. Key next steps include:

1.

Adopt region-wide ET-based watering guidance across MUDs and city limits to standardize
irrigation expectations



2. Expand incentive programs for outdoor efficiency upgrades (smart controllers, drip conversion,
drought-tolerant landscaping)

3. Strengthen inspection and enforcement capacity, including piloting irrigation-specific inspections
for new developments

4. Align HOA landscaping requirements with conservation principles to eliminate structural barriers
to efficient outdoor water use

PROJECT BODY

HOUSTON BACKGROUND

Houston’s Growth

Houston's explosive population growth presents mounting challenges for water resource
management. The Greater Houston metropolitan area has grown from approximately 4.7 million
residents in 2000 to over 7.5 million in 2024, making it the fourth-largest metro area in the
United States'. Projections suggest the region could exceed 10 million residents by 2040.? This
rapid expansion has fueled suburban development across Harris, Fort Bend, Montgomery, and
surrounding counties, with much of the new housing featuring expansive landscaping that
demands significant irrigation. As the city sprawls outward, per-capita water consumption
remains stubbornly high. In Houston's extended growing season, just outdoor watering can

account for up to 50% of total residential water use.’

' U.S. Census Bureau, "Annual Estimates of the Resident Population: April 1, 2020 to July 1, 2023,"
https://www.census.gov/data/tables/time-series/demo/popest/2020s-total-metro-and-micro-statistical-area

s.html
2 Houston-Galveston Area Council, "2045 Regional Growth Forecast,"
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Existing Policy

Houston's current water conservation policies are modest compared to those of other
major Sun Belt cities. The city maintains a voluntary year-round watering schedule that restricts
outdoor irrigation to twice weekly based on address (odd-numbered addresses on Thursdays and
Sundays, even-numbered addresses on Wednesdays and Saturdays, no watering on Mondays).*
However, enforcement is minimal and largely complaint-driven. The city's Public Works
Department can issue warnings and citations for water waste—such as allowing water to run off
property or watering during prohibited hours—but violations rarely result in meaningful

penalties.

Drought Contingency Plan

Houston does maintain a four-stage Drought Contingency Plan designed to escalate
conservation measures as water supply conditions deteriorate. Stage 1 is voluntary, calling for a
5% reduction in water use through measures such as limiting outdoor watering to designated
hours (7 PM to 8 AM) and encouraging leak repairs. Stage 2 becomes mandatory with a 10%
reduction goal, making runoff from properties a violation. Stage 3 escalates to a 20% mandatory
reduction, prohibiting residential use exceeding 8,000 gallons per month and banning new
landscape installation. Stage 4, the most severe level, mandates a 35% reduction and prohibits all
outdoor water use, with consumption caps of 4,000 gallons per month for both single-family and

multi-family residential customers.

4 City of Houston, "Year-Round Watering Schedule,"
i I : ing_sched I
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While this framework provides an escalating response mechanism, Houston has rarely
activated stages beyond Stage 1. The 2011 drought prompted temporary Stage 2 restrictions, but
the city quickly returned to voluntary measures once reservoir levels stabilized.” This reactive
approach means that conservation behaviors are not consistently reinforced, and residents have
little incentive to reduce consumption during normal conditions. Moreover, the thresholds for
triggering each stage are tied to reservoir levels rather than per-capita consumption trends,
meaning the city waits for supply crises rather than proactively managing demand growth,
especially crucial for a growing city.

VOLUNTARY: 5% WATER USE REDUCTION COAL

WHAT ARE THE
DIFFERENT STAGES * Water Only Between the Hours of 7PM to 8 AM,

Twice a Week or Less on Your Designated Watering Day

OF A DROUCHT? « Check For & Repair Leaks

* Check For & Prevent Runoff

"2l HOUSTON
I Ii PuBLIC WORKS MANDATORY: 10% WATER USE REDUCTION GOAL

* Water Only Between the Hours of 7PM to 8 AM,
Twice a Week or Less on Your Designated Watering Day
= Any Runoff Leaving a Customer’s Property is a Violation

MANDATORY: 20% WATER USE REDUCTION COAL

The Following Is A Violation:
* Use of More than 5,000 Callons of Water Per Month
by Residential Customer
* Failure to Reduce Water Use by 10% by
Non-Residential Customers
= Establishment of New Landscape

MANDATORY: 35% WATER USE REDUCTION GOAL

The Following is a Violation:

STACGE « All Outdoor Water Use
* Use of More than 4,000 Callons of Water Per Month by
4 Single-Family Residential Customers

* Use of More than 4,000 Callons of Water Per Month
(Per Unit) by Multi-Family Residential Customers

* Failure to Reduce Water Use by 15% by
Non-Residential Customers



https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Drought.pdf
https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Drought.pdf

Rate Structure and Incentive Programs

Houston employs a uniform water rate structure rather than tiered pricing. Residential
customers currently pay a flat volumetric rate of approximately $4.42 per 1,000 gallons (as of
2024), with no increasing block rates to discourage excessive consumption.® This stands in stark
contrast to cities like Las Vegas and San Antonio, which use tiered pricing to create financial
incentives for conservation. At Houston's current rates, a household using 15,000 gallons per
month pays the same per-gallon price as one using 5,000 gallons, removing any price signal that

might encourage efficiency.

Houston does offer limited rebate programs for high-efficiency toilets and washing
machines through its H20 Heroes program, but participation has been low due to modest
incentive amounts and limited public awareness.” The program provides rebates of $40-$100 for
qualifying devices, often failing to offset the upfront cost differential between standard and
high-efficiency models. There are no rebates currently available for outdoor water efficiency
measures such as drip irrigation conversion, smart controllers, or drought-tolerant landscaping,

despite outdoor use representing the largest discretionary consumption category.

Fragmented Governance

The fragmented governance structure compounds policy challenges. While the City of
Houston serves the urban core, much of the growing suburban area falls under the jurisdiction of

Municipal Utility Districts (MUDs), which operate independently with their own boards, rate

6 City of Houston, "Water and Sewer Rates," https://www.houstontx.gov/finance/water_sewer_rates.html

" City of Houston, "H20 Heroes Water Conservation Program," https://www.houstontx.gov/h2oheroes/
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structures, and conservation policies.® As of 2024, there are over 900 MUDs operating in the
greater Houston region, each with autonomy over water pricing and conservation measures. This
has resulted in a patchwork system where neighboring subdivisions may face entirely different

watering restrictions and rate structures, creating confusion and inequity.

Homeowners associations (HOAs) add another layer of complexity, often imposing
landscape requirements like minimum turfgrass coverage or prohibitions on xeriscaping that
directly conflict with water conservation goals. Many HOAs in affluent suburbs mandate
traditional St. Augustine grass lawns, effectively requiring residents to maintain high water use
even during drought conditions. This disconnect between HOA aesthetic standards and
municipal conservation objectives undermines policy effectiveness and sends contradictory
messages about the importance of water stewardship. The lack of coordination between city
government, MUDs, and HOAs has prevented the adoption of region-wide standards that could

drive meaningful reductions in outdoor water waste.

Outdoor Watering Background

Outdoor irrigation practices in Houston vary significantly based on housing age and
technology adoption, with important implications for water waste. Older homes built before 2000
typically rely on manual hand watering using garden hoses or portable sprinklers.” While
labor-intensive, this method tends to be relatively water-efficient because homeowners directly
observe soil moisture and adjust application accordingly. Hand watering also allows for targeted

delivery to specific plants rather than blanket coverage of entire landscapes.

8 Texas Commission on Environmental Quality, "About MUDs,"
https://www.tceq.texas.gov/assistance/water/mud
® Charles Swanson (Texas A&M AgriLife Extension), phone interview with authors, October 2025.
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In contrast, newer suburban developments predominantly feature automated irrigation
systems: either basic timer-based controllers or "smart" irrigation technology. Timer-based
systems operate on fixed schedules regardless of weather conditions, often running for preset
durations multiple times per week. This approach frequently results in significant overwatering,
particularly during Houston's humid spring and fall months when natural rainfall and lower
evapotranspiration rates reduce actual irrigation needs. Even after substantial rain events, timer
systems continue their programmed cycles unless manually adjusted by homeowners, leading to

waterlogged lawns and preventable runoff.

Smart irrigation controllers, which theoretically should improve efficiency, often
underperform in Houston's specific climate context. Many systems calculate watering needs
based primarily on temperature data, failing to account for Houston's high humidity levels that
substantially reduce evapotranspiration. This results in irrigation schedules that overestimate
plant water requirements. The widely cited rule of thumb (that landscapes require one inch of
water per week) is particularly misleading in the Houston area, where actual needs are often
closer to half an inch per week depending on season and recent rainfall. Without proper
calibration to local evapotranspiration data, automated systems can waste as much or more water

than they save, undermining their conservation potential.

The expansion of automated irrigation in new construction thus represents a
double-edged sword: while the technology exists to optimize water use, improper installation,
calibration, and maintenance often produce the opposite effect. This creates a policy challenge

where the newest, most expensive homes may actually be the least water-efficient.



Inspection Details

The effectiveness of irrigation technology depends critically on proper system design,
installation, and ongoing maintenance, all areas where Houston's current inspection regime falls
short. Texas law requires irrigation systems to be designed and installed according to standards
established by the Texas Commission on Environmental Quality (TCEQ) under Chapter 344 of
the Texas Administrative Code.'® These regulations mandate specific technical requirements for
sprinkler head spacing, coverage uniformity, and backflow prevention. However, enforcement of

these standards at the local level is inconsistent and often perfunctory.

The Inspection Gap

At the municipal level, irrigation system installation nominally requires permits and
inspections, but the quality of these inspections is highly variable. In practice, many inspections
are conducted by general plumbing inspectors who lack specialized training in landscape
irrigation efficiency. According to irrigation efficiency expert Charles Swanson of Texas A&M
AgriLife Extension, these inspections frequently amount to "giving a thumbs up with little
checking" rather than rigorous evaluation of system design and performance. Inspectors may
verify that backflow preventers are installed and that no obvious leaks are present, but rarely
assess whether the system delivers water uniformly, whether coverage overlaps appropriately, or

whether controllers are programmed to local evapotranspiration data.

' Texas Commission on Environmental Quality, "Irrigators: Licensing and Registration," Chapter 344,
Texas Administrative Code.
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Texas House Bill 1656 (2009) attempted to address this gap by creating a licensing
program for specialized irrigation inspectors, but the program has failed to scale adequately.'' As
of 2024, fewer than 150 licensed irrigation inspectors serve the entire state of Texas, an
insufficient number for a state with millions of irrigated residential properties and thousands of
new installations annually. The Houston metropolitan area, despite its size and rapid growth, has
only a handful of these certified professionals. This shortage means that the vast majority of
irrigation installations never receive competent technical review, allowing inefficient systems to

proliferate.

Evapotranspiration and the '""Water My Yard" Program

Proper irrigation management requires understanding evapotranspiration (ET), the
combined water loss from soil evaporation and plant transpiration. Texas A&M's AgriLife
Extension calculates daily ET rates using the American Society of Civil Engineers (ASCE)
standardized model, which incorporates weather station data on solar intensity, temperature,
wind speed, and humidity.'* These calculations reveal substantial variation across Texas, with ET

rates typically lower near the Gulf Coast (including Houston) and higher in drier inland regions.

The "Water My Yard" program, launched in North Texas in 2011 and expanded to the
Greater Houston area in 2018, translates ET data into simple weekly watering recommendations
for homeowners. The program's data consistently shows that Houston-area landscapes typically
require only about half an inch of water per week, far less than the one-inch rule of thumb

commonly cited by irrigation companies and landscape contractors. Most smart irrigation

" Texas House Bill 1656, 81st Legislature, Regular Session (2009).
12 Texas A&M AgriLife Extension, "Water My Yard Program," https://watermyyard.org/
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controllers can theoretically integrate ET data through weather-based adjustments, but many are
either not configured to do so or rely on simplified temperature-only algorithms that

overestimate needs in Houston's humid climate.

Structural Barriers to Reform

Improving inspection quality faces structural challenges beyond simple resource
constraints. Water utilities operate on a revenue model where increased consumption supports
infrastructure investment, creating an inherent tension between conservation goals and financial
sustainability. Stricter irrigation efficiency standards that successfully reduce water use could
undermine utility revenues needed for system maintenance and expansion, particularly in rapidly
growing MUD-served areas where new infrastructure is being continuously added. This creates a
disincentive for utilities to aggressively enforce efficiency standards or invest in robust

inspection programs.

HUNTSVILLE CASE STUDY

Evapotranspiration

What is Evapotranspiration?

Evapotranspiration (ET) represents the total water lost from a landscape through two
primary mechanisms: evaporation from soil and water surfaces, and transpiration through plant
leaves. In simple terms, it measures how much water a landscape actually needs to remain

healthy. Reference evapotranspiration (RET) specifically refers to the water loss from a

12



standardized grass surface under current weather conditions, providing a baseline for calculating

irrigation requirements across different plant types and landscapes.

How is it Calculated?
Reference evapotranspiration is calculated using the FAO Penman-Monteith equation,

which integrates multiple climatic variables collected from local weather stations:

e Temperature: Daily high and low temperatures affect plant water use
e Humidity: Lower humidity increases evaporative demand
e Wind speed: Higher winds accelerate water loss from plant surfaces

e Solar radiation: Sunlight intensity drives photosynthesis and transpiration

These data points are combined using a standardized formula to produce a daily ET
value, typically expressed in inches or millimeters. For landscape irrigation purposes, daily ET
values can be summed over weekly or monthly periods to determine total irrigation

requirements. The actual irrigation need is then calculated as:

Irrigation Need = Reference ET - Rainfall

This simple equation provides the amount of water that must be applied through irrigation to

replace what has been lost and maintain a healthy landscape.

Why is it Important?
Using reference evapotranspiration data for irrigation scheduling represents a shift from
calendar-based or subjective watering practices to a science-driven approach. The importance of

ET-based irrigation is threefold:

13



Water Conservation: ET-based irrigation eliminates guesswork, ensuring that landscapes
receive exactly what they need—no more, no less. This is critical as Texas faces projected water
shortages, with an estimated need for 8.3 million acre-feet of additional water supply by 2060 if

conservation measures are not implemented.

Economic Efficiency: Overwatering increases costs for both homeowners (higher water bills)
and municipalities (increased pumping, treatment, and infrastructure costs). The Huntsville study
demonstrated that excessive irrigation across just one neighborhood necessitated the construction
of a new water well costing $1.2-1.5 million—an expense that could have been delayed by 20+

years through proper irrigation practices.

Environmental Stewardship: Excess irrigation leads to water waste, nutrient runoff into
waterways, and unnecessary strain on aquifers and surface water sources. In a state where
irrigated agriculture and municipal-urban use account for the majority of water consumption,

residential irrigation efficiency has significant cumulative environmental impacts.

Key Facts

Study Design and Methodology

Pannkuk and Wolfskill (2015) conducted a comprehensive three-year analysis
(2009-2011) of residential water use in one neighborhood in Huntsville, Texas. The study
examined 1,229 single-family residences, representing substantially all households in the
selected neighborhood. This research is particularly valuable because it combines multiple data

sources to paint a complete picture of residential water consumption:

14



Data Sources:

e Monthly billed water usage for each residence over 36 months

e Geographic Information System (GIS) data measuring lot size, building footprint, and
irrigated area for each property

e Local weather station data providing monthly reference evapotranspiration values

e Monthly rainfall totals

Calculating Indoor vs. Outdoor Use: To isolate outdoor water consumption, researchers used
the winter baseline method. Average water usage during November through February (when
outdoor irrigation is minimal) was calculated for each household and designated as indoor use.
This baseline was subtracted from each month's total consumption to estimate outdoor use. The
city of Huntsville specifically encourages minimal outdoor use during these months since winter
consumption determines annual sewer rates, making this an accurate representation of

indoor-only usage.

Determining Overwatering: For each residence, the researchers calculated the depth of
irrigation water applied monthly by dividing outdoor water use by the measured irrigated area.
This was compared against the month's reference evapotranspiration minus rainfall, which
represents the actual water needed to maintain a healthy landscape. Any excess was classified as

overwatering.

Prevalence of Overwatering: An overwhelming 99.51% of residents over-irrigated their
landscapes during the study period. Only 6 out of 1,229 households (0.49%) avoided net

overwatering over the three years.

15



Scale of Waste:

e The neighborhood wasted approximately 28.9 million gallons in both 2009 and 2010
e Even during the severe 2011 drought, 21.2 million gallons were wasted

e Over three years, the average annual waste was 26.3 million gallons

e 12% of residents over-irrigated by at least 100,000 gallons in at least one month

e Average overwatering per month was 0.62 inches across all properties

Water Use Breakdown:

e Average total household water use: 11,878 gallons per month
e Indoor water use: 4,302 gallons per month (36%)

e Outdoor water use: 7,576 gallons per month (64%)

Key Insight: Outdoor water use dominated total residential consumption at 64%, confirming that
landscape irrigation represents the largest opportunity for conservation in the municipal-urban

water sector.

No Correlation with Lot Size: Interestingly, the study found no correlation between irrigated
area size and the amount of overwatering. This suggests that inefficient irrigation practices are
pervasive across all landscape sizes, from small yards to large properties. The problem is

behavioral and systemic rather than limited to specific property types.

Implications

The Huntsville study demonstrates that residential water waste is not a problem of

scarcity-driven awareness, even during the 2011 drought, significant overwatering continued.

16



Instead, it reflects a lack of tools and knowledge for efficient irrigation. The study concluded that
if all residents had watered based on reference evapotranspiration principles, the city's annual
water demand would have decreased enough to eliminate the need for a new $1.2-1.5 million

water well in 2012.

Apply Huntsville to Houston

For this analysis, "Houston" refers specifically to the City of Houston within its
municipal boundaries, not the greater Houston metropolitan area. Our definition includes a
population of approximately 2.3 million residents based on the 2020 U.S. Census, limited to
single-family residences only, which represent approximately 55% of Houston's total households.
This excludes apartments, condominiums, and the broader Houston-The Woodlands-Sugar Land
metropolitan area, which encompasses eight surrounding counties with a combined population
exceeding 7 million. By drawing these boundaries conservatively, we establish a lower bound for

the scale of residential irrigation inefficiency in the Houston region.

Our approach applies the Huntsville study's empirical per-household rates to Houston's
housing stock. This methodology assumes similar housing and landscape characteristics between
the two cities, as both are located in Southeast Texas sharing similar climate zones, grass types
predominantly featuring St. Augustine, and suburban development patterns. The Huntsville study
found that 99.5% of households over-irrigated with no correlation between lot size and waste
levels, suggesting that inefficient irrigation is a widespread behavioral pattern making the rates

reasonably transferable to Houston. We apply these rates conservatively without adjustment for

17



Houston's slightly hotter climate, meaning our estimates represent a floor rather than a ceiling for

the true problem.

Using 2020 U.S. Census data with a total Houston population of 2,304,580 and an
average household size of 2.7 persons, we calculate 853,548 total households. Applying the
single-family percentage of 55% yields approximately 469,451 single-family homes as our target
population. From the Huntsville study, average annual overwatering was 26.3 million gallons
across 1,229 homes, yielding waste per household per year of 21,427 gallons. This represents
water applied in excess of evapotranspiration minus rainfall, water that provided no benefit to
landscape health. We apply a reduced rate to Houston's single-family housing stock (to account

for smaller property size) and end up with a total annual waste of 4.7 billion gallons per year.

Beyond waste, we can estimate the total residential outdoor water market by applying
Huntsville's outdoor usage patterns. With monthly outdoor use of 7,602 gallons and annual
outdoor use of 91,224 gallons per household, Houston's total annual outdoor use equals
approximately 42.8 billion gallons per year. This represents the total addressable market for

residential outdoor water use in Houston's single-family homes, of which 10.9% is pure waste.

Our figures likely understate the true scope for several reasons. Houston experiences
more severe summer heat than Huntsville with average summer highs of 93-94°F compared to
88-89°F, suggesting Houston residents may over-irrigate even more. Our analysis excludes
multi-family residences representing 45% of Houston households, townhomes and
condominiums, and commercial properties with irrigated landscapes. By limiting analysis to City
of Houston boundaries, we exclude surrounding suburbs and adjacent counties. The Greater

Houston metropolitan area contains approximately 7 million residents, more than triple our

18



analysis population. Extending this methodology to the full metro area would yield irrigation

waste estimates exceeding 15 billion gallons annually.

The Huntsville study provides empirical evidence that current residential irrigation
practices waste approximately one-quarter of all water applied outdoors. This reflects a systemic
lack of tools and information for efficient irrigation rather than negligent homeowners. Houston's
estimated 4.7 billion gallons of annual irrigation waste represents an enormous opportunity for
technology-enabled conservation, policy interventions, and public education initiatives. Smart
irrigation controllers, evapotranspiration-based watering schedules, soil moisture sensors, and
targeted homeowner outreach programs all represent viable pathways to capture substantial
portions of this waste. As Texas confronts growing water scarcity, addressing residential
irrigation efficiency must become a central component of sustainable water resource

management.

COMPARATIVE POLICY ANALYSIS (OTHER CITIES)
Contextual Policy Background

Cities across the United States employ different strategies to manage residential outdoor
water use depending on climate conditions, regulatory history, and long-term water availability.
A review of major Southwestern and Southeastern metropolitan areas reveals two distinct

governance models. These regional patterns provide useful insight into the policy tools available

19



to Houston and help contextualize the city’s comparatively limited use of mandatory rules and

outdoor efficiency incentives.

Southwestern Cities: Enforcement-Driven Models

Southwestern cities, including Las Vegas, Phoenix, Los Angeles, and San Antonio,
operate in some of the most water-stressed basins in the country, such as the Colorado River and
Edwards Aquifer systems. Chronic scarcity, high evapotranspiration, and rapid population
growth have pushed utilities to adopt strict, mandatory, and enforcement-heavy conservation

strategies. These cities rely on a combination of:

e Mandatory year-round or seasonal watering schedules enforced by utilities

o Dedicated enforcement personnel who issue warnings, citations, and fines

e Tiered or block-rate pricing that significantly increases marginal costs for high-volume
users

e Large outdoor rebate programs, including turf removal, drip irrigation conversion, and
smart controller upgrades

o Drought-stage escalation frameworks with increasingly strict restrictions

Why These Measures Are Effective

In these arid regions, outdoor watering is the dominant driver of peak demand, and
traditional voluntary conservation has proven insufficient. As a result, utilities position
conservation as a structural requirement, not merely a behavioral preference. Las Vegas'
turf-removal mandate, San Antonio’s multi-stage watering restrictions, and Los Angeles’ runoff

enforcement all demonstrate how governance, pricing, and regulation reinforce one another.

20



This model shows that clear rules and strict enforcement can dramatically reduce
outdoor water waste. These tools are powerful for correcting over-irrigation driven by automatic

timer-based systems, similar to the patterns documented in Houston.

Southeastern Cities: Incentive-Driven Models

In contrast, Southeastern cities, including Orlando, Charlotte, Atlanta, and Nashville,
enjoy higher rainfall, more local hydrologic stability, and fewer long-term supply constraints. As
a result, their conservation strategies center on education, incentives, and seasonal drought

response, rather than strict enforcement. These cities rely on a combination of:

e Moderate or voluntary watering schedules, often triggered only during drought
conditions

e Rebate programs and financial incentives for smart controllers, irrigation system
upgrades, and efficient landscaping

e Tiered pricing structures to encourage lower overall use, though generally less steep
than in the Southwest

e Complaint-based enforcement systems, with fewer dedicated inspectors

e Public information campaigns, such as “Smart Irrigation Month,” promote appropriate
watering times and plant selection

o Less restrictive landscaping rules, with limited turf removal mandates

Why These Measures Fit The Region

Because water scarcity is more episodic than structural, policymakers prioritize

cost-sharing incentives and voluntary stewardship. Outdoor watering is still a major part of
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residential demand, but utilities tend to rely on financial incentives and behavior-change tools

rather than enforcement-heavy mechanisms suitable for arid climates.

This model demonstrates that rebates, education, and flexible watering guidance can
generate meaningful, though less uniform, improvements in irrigation efficiency, particularly

when paired with ET-based watering recommendations.

What This Means For Houston:

Houston occupies an atypical position in the national landscape. Climatically, it aligns

with Southeastern cities that experience high humidity and regular rainfall, yet its rapid suburban

growth and heavy reliance on automated irrigation mirror the dynamics of Southwestern metros.

Unlike either region, however, Houston does not benefit from a unified regional water authority.

Instead, its highly fragmented system of MUDs, HOAs, and city departments makes coordinated

conservation efforts significantly more challenging. The comparative policy analysis suggests

several implications.

1. Houston is not leveraging the primary tools that either region depends on

e Southwestern cities rely on strict watering rules and enforcement, while Southeastern
cities rely on strong incentives and public education. Houston has neither as its

enforcement is minimal, and its outdoor rebate programs are limited.

2. Houston’s watering rules are weaker than those in both regions

e Even Southeastern utilities typically implement clear, year-round schedules. Houston

uses a voluntary schedule with little public visibility and no systematic enforcement

22



3. Fragmented governance is Houston’s biggest structural barrier

e While Southwestern cities benefit from centralized regional authorities (e.g., SNWA,
SAWS, LADWP), Houston has more than 900 MUDs and hundreds of HOAs operating
independently. This prevents consistent messaging, slows adoption of efficiency

standards, and limits the impact of any city-level initiative.

4. Houston’s climate makes ET-based irrigation especially valuable

e High humidity and seasonal rainfall reduce actual irrigation needs, but most homeowners
still rely on fixed timer systems. Cities in both regions, including Phoenix, San Antonio,

and Orlando, use ET-based recommendations more systematically than Houston.

5. The most effective strategy for Houston is a hybrid approach

e Given its climate and governance structure, Houston would benefit from combining:
o Southwestern-style structural tools (standardized watering rules, inspection
capacity, targeted enforcement)
o Southeastern-style financial incentives (smart controller rebates, drip system

conversions, drought-tolerant landscaping programs)

23



FINAL RECOMMENDATIONS AND NEXT STEPS

Opportunities For Change:

Houston’s residential irrigation inefficiency presents a large, addressable opportunity for
reducing long-term water demand. Based on the comparative analysis, Huntsville case study, and
Houston’s governance constraints, the following recommendations provide a practical and

high-impact roadmap. They are organized by priority, feasibility, and expected impact.

1. Establish Clear, ET-Aligned Outdoor Watering Guidance
e Houston should implement a standardized, science-based watering schedule
informed by evapotranspiration (ET) data. Unlike prescriptive rules, ET guidance
adjusts to weather patterns and reflects actual plant needs.
e Key actions:
o Adopt a simple weekly ET-based recommendation using “Water My Yard”
data
o Publicize a uniform “Houston Water Weekly” irrigation update through
MUDs, HOAs, and city channels
o Encourage automatic irrigation systems to adjust settings seasonally
instead of relying on fixed timers
2. Introduce Targeted Outdoor Efficiency Incentives
e A strategic set of rebates can accelerate the adoption of efficient irrigation
technologies and practices and mirror successful Southeastern conservation
programs

o Recommended Incentives:

24



o

Rebates for WaterSense smart controllers
Rebates for drip irrigation conversion
Rebates for drought-tolerant landscape materials

HOA-friendly “conversion templates” to streamline compliance

3. Strengthen Irrigation Inspection Standards and Capacity

e Inspection quality is inconsistent across Houston due to fragmented jurisdictions

and limited trained personnel

e Key actions:

o

Pilot an “Irrigation Efficiency Inspection Program” for new residential
developments

Train a cohort of MUD-level inspectors using the Texas A&M AgriLife
policy information and curriculum

Require proof of controller configuration and zone-by-zone calibration at

installation

4. Improve Enforcement of Existing Water Waste Provisions

e Houston already prohibits runoff and irrigation during certain hours, but

enforcement is minimal

e Key actions:

o

O

Implement “soft enforcement” tools such as digital warnings and
educational notices before citations

Enable MUDs to adopt consistent enforcement templates and processes

5. Coordinate Messaging Across MUDs, HOAs, and City Departments
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e Fragmented communication is one of Houston’s most significant barriers to
widespread conservation adoption.
e Key actions:
o Develop a region-wide “Houston Outdoor Watering Playbook™ with
consistent messaging and standards
o Host quarterly coordination meetings among major MUDs, HOAs, and
Public Works leaders
o Require HOAs to allow drought-tolerant landscaping and prohibit

irrigation requirements that conflict with conservation targets

To begin operational implementation, we recommend the following sequence:

e Phase 1 (0—6 Months): Foundation Building
o Form a regional working group with MUDs and key HOAs
o Launch the weekly ET-based watering recommendation
o Begin a pilot irrigation inspection program in two MUDs
o Develop uniform messaging templates and outreach materials
e Phase 2 (6-18 Months): Incentives + Enforcement
o Roll out targeted rebates for smart controllers and drip conversion
o Introduce soft enforcement protocols for water waste
o Require calibration verification for all new irrigation installations
e Phase 3 (18-36 Months): City-Wide Structural Integration
o Expand pilot programs into a regional standard

o Formalize ET-based watering schedules as citywide guidance
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o Evaluate long-term savings and adjust rate structures if needed

Conclusion:

Houston has a significant opportunity to reduce unnecessary outdoor water use by
adopting a hybrid model that blends Southwestern structural tools with Southeastern
incentive-driven strategies. Implementing ET-based guidance, strengthening inspections,
coordinating messaging, and offering targeted rebates will collectively capture billions of gallons

in potential savings while building a more resilient and sustainable regional water system.
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APPENDIX

Primary Sources

e U.S. Census Bureau, "Annual Estimates of the Resident Population: April 1, 2020 to July
1,2023,"

https://www.census.gov/data/tables/time-series/demo/popest/2020s-total-metro-and-micr
o-statistical-areas.html

o Houston-Galveston Area Council, "2045 Regional Growth Forecast,"
https://www.h-gac.com/community/socioeconomic/forecasts/

e City of Houston, "Water Conservation: Outdoor Watering,"
https://www.houstontx.gov/waterconservation/outdoorwatering.html

e City of Houston, "Year-Round Watering Schedule,"
https://www.houstontx.gov/waterconservation/watering schedule.html

e Texas Water Development Board, "2011 Drought in Texas,"

https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Dro
ught.pdf

e City of Houston, "Water and Sewer Rates,"
https://www.houstontx.gov/finance/water_sewer_rates.html

e City of Houston, "H20 Heroes Water Conservation Program,"
https://www.houstontx.gov/h2oheroes/

o Texas Commission on Environmental Quality, "About MUDs,"
https://www.tceg.texas.gov/assistance/water/mud

e Charles Swanson (Texas A&M AgriLife Extension), phone interview with authors,
October 2025.

e Texas Commission on Environmental Quality, "Irrigators: Licensing and Registration,"
Chapter 344, Texas Administrative Code.

e Texas House Bill 1656, 81st Legislature, Regular Session (2009).
e Texas A&M AgriLife Extension, "Water My Yard Program," https://watermyyard.org/

e Pannkuk TR, Wolfskill LA. 2015. Residential outdoor water use in one East Texas
community. Texas Water Journal. 6(1):79-85.
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https://www.houstontx.gov/waterconservation/outdoorwatering.html
https://www.houstontx.gov/waterconservation/outdoorwatering.html
https://www.houstontx.gov/waterconservation/watering_schedule.html
https://www.houstontx.gov/waterconservation/watering_schedule.html
https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Drought.pdf
https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Drought.pdf
https://www.twdb.texas.gov/publications/reports/special_legislative_reports/doc/2011Drought.pdf
https://www.houstontx.gov/finance/water_sewer_rates.html
https://www.houstontx.gov/finance/water_sewer_rates.html
https://www.houstontx.gov/h2oheroes/
https://www.houstontx.gov/h2oheroes/
https://www.tceq.texas.gov/assistance/water/mud
https://www.tceq.texas.gov/assistance/water/mud
https://watermyyard.org/

Comparative Policy Sources

Las Vegas Valley Water District (LVVWD). Mandatory Watering Schedule.

Southern Nevada Water Authority (SNWA). Water Smart Landscapes Program.

San Antonio Water System (SAWS). Drought Restrictions & Outdoor Rebates.

Los Angeles Department of Water and Power (LADWP). Water Conservation Ordinance.

Orlando Utilities Commission (OUC) / Orange County Utilities. Residential
Environmental Initiatives.

City of Charlotte. Smart Irrigation

Atlanta Department of Watershed Management. Current Watering Restrictions.
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