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Legislation Background and Key Flood Bills 7 

For a state from which the first European account describes being battered by waves and nearly 8 

drowning, it would not come as a surprise that living with occasionally turbulent waters is the 9 

name of the game in Texas. Though varying widely in terms of climate, terrain, geology, and 10 

population density, not one of the state’s 254 counties has escaped experience with flooding 11 

(Figure 1). Not just for would-be conquistadors, Texas in modern times leads the nation in flood 12 

events and their impacts.  13 

 14 

The historic and widespread impacts of 2017’s Hurricane Harvey may have provided the final 15 

push toward state action, but the urgency of addressing flood impacts had already been 16 

highlighted by a number of high-profile flood events in the two years prior to that. Since the 17 

Texas Legislature meets only for 140 days, and only in odd-numbered years, there was no time 18 

to waste. The 2019 Texas Legislature passed a number of important bills establishing flood-19 

related programs that have been gaining momentum over the year and a half that followed.  20 

 21 

Even before the session gaveled in early in January 2019, numerous competing bills outlining 22 

planning processes, funding mechanisms, and regulatory authorities were proposed. Debate and 23 

abundant stakeholder input helped craft a number of key pieces of legislation. Key among these 24 

were Senate Bill 7 (among other things, establishing a Flood Infrastructure Fund to finance flood 25 

projects through grants and low-interest loans) and Senate Bill 8 (creating a statewide flood 26 

planning framework based on stakeholder processes in each of the state’s major river basins, 27 

Figure 2). A complementary House Joint Resolution 4 was also approved by Texas voters to 28 

make the Flood Infrastructure Fund a permanent fund separate from the general revenue fund. 29 

Once the regional flood plans from each river basin will be compiled into a state flood plan, the 30 

identified projects will be eligible for Flood Infrastructure Fund support.  31 



 32 

Both programs are overseen by the Texas Water Development Board, and the agency built in a 33 

high degree of flexibility to allow for stakeholder input and adaptive management. With these 34 

programs well underway, much interest revolves around what kinds of projects will make the 35 

cut. A diverse collection of stakeholders worked with legislators to include language for nature-36 

based projects in both the stakeholder planning process and the project funding framework. This 37 

has been worked into program guidance in a number of different ways, including prioritization of 38 

financial assistance. After more than a year and a half of planning and administrative processes, 39 

these efforts continue to move forward, and it is worthwhile to consider where they might lead 40 

and the role that conservation projects may play. 41 

 42 

Multiple Benefits 43 

Conservation projects very much fall along a wide spectrum that includes preservation and 44 

restoration toward one end; smaller-scale features like bioswales, green roofs, and rain gardens 45 

somewhere in the middle; and revegetating with native plant species after construction of 46 

otherwise traditional structural projects on the other end. One example that has received a great 47 

deal of attention, Exploration Green, resulted in conversion of a former golf course to a green 48 

space featuring wetlands that provide a number of community benefits south of Houston. In 49 

coastal systems, the toolbox for such projects expands even further to include oyster reefs, 50 

brackish marshes, sand dunes, and mangroves, all depending on the local context. With a 51 

diversity of options, such nature-based approaches have a place as a component of every project 52 

(Figures 3 and 4). There really should be no purely old-school structural flood mitigation effort.  53 

 54 

The case grows considering the wave of research in recent years highlighting the big return on 55 

investment of these strategies, in some cases resulting in well over $7 in benefits for every $1 in 56 

project cost. Multiple additional benefits accrue with different conservation approaches but can 57 

include drinking water quality protection, erosion control, carbon sequestration, urban heat island 58 

moderation, and wildlife habitat, among others. In many areas within Texas, proximity to natural 59 

areas also means a big bump in property values.  60 

 61 



This focus on additional benefits is especially key given the lessons of 2020, when drought 62 

emerged as more dominant water challenge than flooding across most of the state. Such 63 

pendulum swings have been common in Texas’s history, and recent research indicates drought 64 

will emerge as a greater concern even in wetter portions of the state in coming decades. Flood 65 

mitigation strategies that slow runoff and increase infiltration can buffer both surface water and 66 

groundwater supplies. 67 

 68 

Texas’s interest in exploring aquifer storage and recovery and aquifer recharge opportunities 69 

continues to grow, and there is indeed an overlap between conservation projects and these 70 

efforts. Given the appropriate soils and geology, nature-based methods of slowing runoff and 71 

directing a portion of flows underground can help in times of both too much and too little water. 72 

An emphasis on nature-based approaches now can help lay the foundation for further such work 73 

in the future.  74 

 75 

Looming even larger during the COVID-19 pandemic is the recreational benefits that 76 

conservation projects offer to restless urban dwellers in need of interaction and escape (Figure 77 

5). A commissioner of Harris County (home to the City of Houston) boldly proclaimed that a 78 

land trust in the region stood on the front lines of his region’s response to COVID-19 by 79 

providing natural lands to serve as a safe outdoor space during the pandemic. As has been 80 

experienced in much of the rest of the world, visitation at many of the state’s parks and preserves 81 

has spiked since March 2020. It is clear that supply of such community assets has not kept up 82 

with demand, and the physical and mental health benefits have gone from being seen as luxuries 83 

to being considered imperatives.  84 

 85 

As if this lengthy list of advantages of conservation projects wasn’t enough, the case can be 86 

stronger still. In addition to usually costing significantly more than conservation projects, purely 87 

structural projects typically perform best on the day they begin operation. Time and wear take 88 

their toll, and efficiency degrades with time. On the other hand, nature-based approaches tend to 89 

maintain performance. Landscape-scale efforts with a significant restoration component can be 90 

even stronger, starting with a flourish and growing toward yet greater impact over time as natural 91 

biogeochemical processes mature. As a result, the trajectories of maintenance cost reflect these 92 



differences. Natural processes tend to only ever work toward equilibrium. Flood mitigation 93 

efforts – structural or otherwise – that work against rather than with these tendencies will mean 94 

very large sunk costs to maintain and operate over time. Furthermore, as the saying goes, an 95 

ounce of prevention is worth a pound of cure. Preservation of floodplains and other conservation 96 

efforts prior to development are much cheaper than buying out structures after they have already 97 

flooded or undoing prior ineffective structural approaches. Making the smart investment up front 98 

is the logical economic decision.   99 

 100 

Connecting the Dots 101 

In light of the tremendous upside of nature-based projects, entities at multiple levels have 102 

encouraged their implementation through a number of different mechanisms. 103 

 104 

Local 105 

At the local level, some municipalities take a “carrot” approach, as the City of Houston has 106 

recently approved with its Incentives for Green Development tax abatement program. In a 107 

parallel effort, surrounding Harris County has retooled an existing flood mitigation advisory 108 

group to become its new Community Flood Resilience Task Force. This task force of citizen 109 

stakeholders is charged with reframing flood resilience strategies to include a focus on nature-110 

based solutions while building in systems to ensure equity and inclusivity. Farther west, the City 111 

of Austin promotes a Grow Green program to retain water in residential landscapes, and the 112 

Watershed Protection Department runs an active creekside restoration program. Meanwhile, the 113 

city’s recently adopted 100-year integrated Water Forward plan provides a framework to build in 114 

significant natural infrastructure to address both drought and flood needs. To the south, the San 115 

Antonio River Authority offers rebates for landowners to implement practices that retain 116 

stormwater and has performed a number of stream restoration efforts to undo outdated flood 117 

projects like channelization through the reparation of lost ecosystem function. In Dallas, the 118 

Trinity River Corridor project has built in a major dose of conversation in the region’s flood 119 

mitigation plans, boasting one of the largest urban bottomland hardwood forests in the nation.  120 

 121 

These are just a few of the numerous efforts in Texas municipalities. There are far more, and 122 

additional cities are considering similar approaches to increase their competitiveness in attracting 123 



new residents and businesses. It’s well worth noting that many of the state’s largest cities lie 124 

along major rivers. This is not a coincidence, as these water sources and waterways were critical 125 

for the first settlers and in most cases the indigenous communities before them. As part of a 126 

broader national movement to restore urban streams, parts of Texas are jumping in with both feet 127 

to reclaim and elevate these community assets. 128 

 129 

State 130 

At the state level, the Texas General Land Office included natural and green infrastructure in its 131 

Mitigation Action Plan for HUD Community Development Block Grant program stemming from 132 

floods in 2015, 2016, and Hurricane Harvey. As mentioned previously, new state flood programs 133 

facilitated by the Texas Water Development Board also emphasize nature-based projects by 134 

requiring stakeholder planning groups to consider them among project alternatives and by 135 

prioritizing for funding those projects that lean heavily on such green infrastructure approaches. 136 

The process also requires a utilization of the “best available science,” which increasingly 137 

underscores the value of conservation projects. In the end, the agency has almost begged for 138 

thoughtful nature-based projects in funding applications to use as test cases through the new 139 

process. Yet there are other levers to pull for conservation initiatives as well.  140 

 141 

One of the features of legislation enabling flood programs was an emphasis on projects that both 142 

reduce flooding and meet water supply needs. Some reservoirs can perform both roles to some 143 

extent, but it is nearly impossible to optimize dams to operate with both goals equally in mind. 144 

As it turns out, the Texas Water Development Board recently determined that conservation 145 

easements are an eligible use of the state’s Clean Water State Revolving Fund resources. Such 146 

land preservation instruments can pull not just double duty, but quadruple duty (perhaps more). 147 

Especially in critical source water areas, conservation easements allow water to more slowly 148 

infiltrate the ground, topping up soil and groundwater storage. This helps buffer water quantity 149 

during dry periods. Where dense growth of native vegetation is promoted, the plants themselves 150 

serve to reduce sediment loss and increase the uptake of nutrients and other potential water 151 

pollutants. In terms of flood mitigation, land conservation upstream helps reduce flood peaks 152 

downstream, and easements in lower portions of a watershed protect lands that could otherwise 153 



become flood-prone homes, schools, and businesses. If ever an approach accomplished both 154 

clean, reliable water supply and flood mitigation goals simultaneously, this is it! 155 

 156 

In addition to these structural approaches, other initiatives are weaving nature-based concepts 157 

into different efforts across the state. In a number of different watershed planning projects, 158 

discussion and suggested projects have expanded from a focus on water quality to include 159 

agricultural and urban stormwater management measures alike. For some of these, the Texas 160 

State Soil and Water Conservation Board provide assistance to farmers and ranchers to 161 

encourage and incentivize practices that slow and hold water.  In others, expertise provided by 162 

the Texas A&M Forest Service helps quantify the role that urban tree canopies play in flood 163 

mitigation and identify areas for future tree planting efforts.  164 

 165 

Federal 166 

Mechanisms to support the implementation of conservation and nature-based projects by no 167 

means stop at the state line. The U.S. Department of Agriculture-Natural Resources 168 

Conservation Service has long offered floodplain easements through its Emergency Watershed 169 

Protection program. Such easements can function essentially the same as any other conservation 170 

easement and maintain flood-prone lands in an undeveloped condition while providing other 171 

ecosystem services.   172 

 173 

More recently, the U.S. Army Corps of Engineers has really leaned into its Engineering With 174 

Nature program, which integrates engineering and ecological approaches to meet the triple 175 

bottom line of social, environmental, and economic criteria. Many of the examples that this 176 

initiative leans on are large coastal projects, but the same principles apply to other contexts, and 177 

as the program grows, the plan is to focus more on river systems. The new International Natural 178 

and Nature-Based Features Guidelines will build on top of this foundation by standardizing 179 

approaches and integrating collaboration with numerous stakeholders from within and outside 180 

the engineering community.  181 

 182 



Signed late in December, the Water Resources Development Act of 2020 ensures a meaningful 183 

evaluation of nature-based solutions and clarifies the eligibility of natural infrastructure for cost-184 

sharing. Ensuring that natural infrastructure is on equal footing with traditional structural 185 

approaches is a big deal. Also in 2020, FEMA introduced its new Building Resilient 186 

Infrastructure and Communities (BRIC) program, which emphasizes boosting resilience before a 187 

disaster strikes rather than reacting after the damage has already been done. This program 188 

prioritizes nature-based solutions and provides financial resources and technical assistance to 189 

facilitate implementation. It could also work in concert with the eventual rollout of FEMA’s Risk 190 

Rating 2.0, which will address flood risk with much more rigor than in the past. These and more 191 

are important pieces, and all of these were firmly in place long before a change in federal 192 

administration.  193 

 194 

Building on this transition in strategy away from disaster recovery, a number of other 195 

organizations have sought to accelerate pre-disaster risk reduction under the new administration. 196 

The Association of State Floodplain Managers partnered with the Natural Resources Defense 197 

Council to petition FEMA to update rules for land use through its National Flood Insurance 198 

Program. Endorsed by a number of groups, President Biden also signed an Executive Order 199 

reinstating the Federal Flood Risk Management Standard on his first day in office. This standard 200 

has siting requirements for federal-funded buildings and facilities. It should also help redirect 201 

construction away from flood-prone riparian corridors. 202 

 203 

Being Realistic 204 

As one can see, programs and conversations are aligning at all levels to promote the use of 205 

nature-based solutions. In addition to government initiatives from local to federal, a multitude of 206 

quasi-governmental entities, non-governmental organizations, and private individuals are 207 

working hard to take things even farther. From their lower cost to the provision of multiple 208 

benefits, these projects just make sense. 209 

 210 

Putting it all together, it’s easy to take an optimistic perspective. Many tools and initiatives do 211 

exist for those that know how to harness them. Yet a conservation-heavy slate of flood projects is 212 



by no means guaranteed. Conservation projects can only be selected if they are actually given 213 

meaningful consideration in the first place. In the initial Flood Infrastructure Fund application 214 

period, nearly all applicant projects were studies or old-school structural projects, some of which 215 

had been on the shelf for some time. While some studies could indeed lead to recommendations 216 

of nature-based solutions, more than a few notably egregious project ideas work against natural 217 

processes. These likely will be mere time sinks and money pits that lead to more heartache for 218 

homeowners and taxpayers alike. In the end, they probably will require eventual restoration 219 

anyway.  220 

 221 

Seeing the opportunity and need to head off missteps, extremely diverse coalitions of voices do 222 

occasionally gather to chart a better course. This recently happened as a U.S. Army Corps of 223 

Engineers plan to channelize and deepen Buffalo Bayou was nearly unanimously criticized 224 

across the Houston region. But that begs important questions. What comes next? What happens 225 

instead? 226 

 227 

Lingering impact from COVID-19 may continue to exert its influence well into the future. As 228 

state officials often boast, everyone is moving to Texas. That has also been accelerated by the 229 

pivot from in-person to remote working. Many new arrivals are taking advantage of working 230 

from new environs while their employers’ offices are in other states. These newcomers often 231 

bring a mix of somewhat different perspectives and values – and perhaps more importantly – 232 

experience with accessible public land. That familiarity with natural spaces surely carries with it 233 

an expectation for community resources in Texas. Mix that with the newfound, pandemic-234 

induced appreciation for natural assets on the part of those already living in the state, and it’s 235 

clear that the public appetite is there to support conservation projects. The people that do 236 

experience them love them and can’t get enough. For a state that likes to point at every chance 237 

possible to the people moving to Texas, it’s time for jurisdictions at all levels to put their money 238 

where their mouth is and plan according to the expectations of the tax base. 239 

 240 

In every way, flooding is a shared bipartisan experience. It’s worth noting that one of the 241 

architects of flood planning legislation (Dade Phelan, R-Beaumont), and who also endorses 242 



conservation projects, was elected Speaker of the Texas House of Representatives with strong 243 

bipartisan packing from his colleagues. It would seem that imagining smart projects and building 244 

in nature-based solutions can also build bridges between very different perspectives. 245 

 246 

Even if that doesn’t pan out, there’s one more way that the case for nature-based flood projects 247 

gets even stronger. As political polarization remains off the charts across the nation and within 248 

Texas itself, sweeping legislation at any level has vanishingly small likelihood of passing, 249 

despite the critical need to address economies hammered by the COVID-19 pandemic. In a 250 

poetic twist, this partisan gridlock and slashed revenues likely will lead to much reduced budgets 251 

at state and local levels. When expenditures are low, you try to spend less while checking the 252 

box on as many needs as possible. Being lower-cost approaches that provide multiple benefits, 253 

that’s precisely where nature-based flood projects shine the brightest. It only makes sense that 254 

government entities and non-governmental organizations alike protect those such assets they do 255 

have and strategically move toward many more as a major component of their capital 256 

improvement plans. 257 

 258 

If nothing else, the state’s widespread, agonizing struggles with loss of infrastructure service in 259 

the wake of a historic winter storm should serve as a wakeup call. Cascading disasters can trigger 260 

failures far beyond the initial problem, and powered facilities are not immune from taking a hit. 261 

Infrastructure that societies rely on for resilience, must itself be resilient. Old-school plans 262 

informed by past conditions no longer are sufficient. Be it power, water, or flood, depending on 263 

vulnerable infrastructure will not end well. Conservation flood projects can provide a step back 264 

from a narrow margin for error and add much-needed stability.  265 

 266 

A number of smart projects are waiting in the wings, and more thoughtful ideas await 267 

consideration in regional and municipal planning processes. There are lots of opportunities for 268 

conservation to do some heavy lifting in the service of flood mitigation. The tools already in 269 

place still need to be leveraged, and additional levers would benefit implementation. Land trusts, 270 

other conservation organizations, landowners, entrepreneurs, community associations, and many 271 

more are ready for action. If Texans want this to happen, it can. 272 

 273 



 274 
Figure 1. Historical flood impact since 1996, by county. Each of the state’s 254 counties has 275 

plenty of experience with flooding, and the state leads the nation in number of recorded flood 276 

events. Visualization by FEMA Historical Risk and Costs. Data from NOAA Storm Events 277 

Database. 278 

  279 



 280 
Figure 2. Flood Planning Group regions, administered by Texas Water Development Board. 281 

Regions generally cover river basins and associated coastal areas. Some large river basins are 282 

divided into upper and lower regions. Map by Texas Water Development Board.  283 

 284 
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 286 

Figure 3. Hypothetical watershed with urban center near outlet of watershed, suburban land use 287 

in middle reaches, and largely agricultural undeveloped upper watershed. This pattern is 288 

relatively common in Texas. Example flood mitigation conservation projects: (A) preservation of 289 

floodplains and riparian corridors; (B) reconnection of streams with former floodplains; (C) 290 

protection of tributary headwaters; (D) restoration of stream meanders; (E) restoration of riparian 291 

wetlands following buyout of repetitive loss structures; (F) revegetation linked with appropriate 292 

soil and climate conditions in tributary headwaters; (G) prairie restoration to increase infiltration; 293 

and (H) partnering with farmers to implement practices that slow runoff or to develop flowage 294 

easements. Visualization by author.  295 

 296 

  297 



 298 

Figure 4. Representative nature-based flood mitigation approaches with additional benefits: (A) 299 

restoration of wetland function in former agricultural lands in Gulf coastal prairie; (B) protection 300 

of headwater forests in east Texas uplands; (C) prairie restoration in Balcones canyonlands 301 

portion of Edwards Plateau; and (D) preservation of forested wetland abutting municipal park in 302 

east Texas floodplain. Images by author. 303 
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 305 

Figure 5. Riparian corridor in the Houston area that has experienced a huge uptick in recreational 306 

use during the COVID-19 pandemic. At the same time, this stream has also been proposed for 307 

channelization. Image by author.  308 

 309 
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