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Sustainable Urban Wealth: Leveraging Storm
Water Credit Systems to Boost Property Value and
Resilient Cities

Akshay Dumbre’, Prathamesh Bhoir?

Abstract: Current urban development, particularly in high- value corridors like Houston’s highway-front properties, is severely
limited by conventional stormwater detention require- ments that consume 20-30 percent of prime land. The on-site de- tention
ponds offer no commercial value, reduce buildable square footage, and inflate development costs. This paper presents a scalable
and market-driven solution: a regional stormwater credit system. By consolidating detention into strategically located
downstream facilities, developers can purchase credits instead of dedicating valuable on-site land. Our Study demonstrates that
this shared approach reduces total costs by over 50 percent, while preserving an additional 20 percent of buildable land per prop-
erty. Beyond mere compliance, this model transforms stormwater detention from a sunk cost into an income-generating,
resilience- enhancing infrastructure. For flood-prone cities like Houston, this strategy delivers a triple benefit: higher property
values, reduced regional flooding, and sustainable community amenities.

I. INTRODUCTION

Large metropolitan areas such as Houston face significant challenges with their drainage systems. Drainage systems are essential
for maintaining clean and safe cities [5]. The existing drainage system can’t handle all the rain because urban areas are growing and
climate change is causing heavier downpours. The American Society of Civil Engineers (ASCE) 2025 report’s ”D” grade for U.S.
stormwater infrastructure underscores the critical capacity issues. This inability to adapt to the changing climate poses significant
flood risks and threatens public safety, particularly in rapidly growing urban areas. Throughout the world, but particularly at low
latitudes, cities of all sizes are growing but also facing increasing envi- ronmental hazards, particularly those associated with
climate change [1]. Flooding is a repetitive catastrophic event that holds huge dangers to networks, foundation, and economies
around the world [2]. As the world’s population is expected to be over 2/3rd urban by 2050, climate action in cities is a
growing area of interest in the inter-disciplines of development policy, disaster mitigation and environmental governance [3].
Houston is a city defined by two things: its incredible growth and its constant battle with flooding. Developed land prevents
stormwater from soaking into the ground [10].Urban development results in an increase in the amount of impervious areas, such as
pavements, roads, or roofs within any defined catchment [13]. As the city expands, so does the amount of pavement and
rooftops, creating more stormwater runoff. To handle this, current rules require every new development to build an on-site
detention pond to catch and hold water.

While this seems like a straightforward solution, it’s actually creating a massive problem for valuable land, especially along
highways and major roads. Developers are forced to set asidea huge portion of their property—sometimes up to 30 percent for these
ponds. This is land that could be used for building more offices, shops, or parking lots, all of which would generate revenue. The
financial cost of these ponds is staggering. Based on our study, a typical highway front commercial property around 65,000 square
feet would need to set aside about 13,000 square feet of land for traditional stormwater ponds. That’s land that can’t be sold or
rented, and it has a high  price tag. At an average of USD 15 per square foot, that’s a loss of nearly USD 200,000 in land value
alone. On top of that, it costs another USD 40,000 to actually build the pond. So, for a single property, a developer is essentially hit
with a penalty of over USD 235,000, all for something that adds zero commercial value. When you look at the city as a whole, this
adds up to millions of dollars in lost potential, all tied up in on-site ponds. The issue isn’t just about money; it’s about flood control
itself. Having dozens of small, separate ponds scattered across the city is an inefficient way to manage water. They are difficult to
maintain, and their effectiveness depends entirely on each individual property owner. More importantly, these small ponds only help
the specific area they’re in. They do very little to solve the bigger flooding problems that affect entire neighborhoods and
watersheds. What we need is a system-wide solution, not a patchwork of isolated efforts.
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This paper highlights a more efficient approach to stormwater management by combining business and engineering solutions: a
regional pond and a stormwater credit system. Instead of every property building its own pond, developers would simply buy credits
from a large, shared facility located in a less valuable downstream area, like a floodplain. This model allows developers to meet all
regulations without sacrificing their prime land. We conducted a case study of randomly picked 50 highway front commercial
properties in same watershed to prove this concept. The results were dramatic. Under the old rules, the total cost and lost value was
USD 11.75 million. With a shared regional pond system, the cost for the same level of compliance dropped to just USD 5.55
million—a savings of over USD 6 million. But the benefits of this system go far beyond cost savings. By freeing up 20 percent
more usable land, developers can build bigger and more profitable projects. At the same time, these large, shared ponds can be
designed as more than just flood control tools. They can become multi-functional community assets like parks, walking trails, or
even new sources of water for the city. Instead of being a costly burden, stormwater detention can become a productive, revenue-
generating resource that benefits everyone. Houston is the perfect city to lead this change. The economic pressure to preserve
valuable land is immense, and the city’s history of major floods highlights the urgent need for a better way to manage water. By
aligning financial incentives with the public good, a stormwater credit system offers a path to both sustainable development
and long-term profitability. This paper argues for a new approach—one that re-frames stormwater management not as a burden, but
as an opportunity to build a more resilient and prosperous city.

Il. LITERATURE REVIEW

Many big cities are struggling with a mounting stormwater infrastructure crisis as urbanization accelerates and climate change
intensifies rainfall events [9]. Houston’s rapid growth and its serious flood problems create a major challenge for urban
development. Stormwater detention ponds are essen- tial stormwater management solutions that regulate the ur- ban catchment
discharge towards streams [12]. For decades, the standard approach has been to make every new project build its own stormwater
pond. This ‘one-size-fits-all’ method presents significant challenges. These small ponds take up huge amounts of valuable land,
especially in prime commercial areas, which cuts into a project’s profitability. In fact, on a high-value property, a small pond
can mean hundreds of thou- sands of dollars in lost land and construction costs—money that generates no revenue. What’s worse, a
city full of small, disconnected ponds does little to solve the large-scale flooding issues that plague Houston. They’re often poorly
maintained and can’t handle the large-volume storms that cause major floods. In short, this traditional method is a costly, inefficient,
and ineffective way to build a resilient city. As these issues have become clearer, urban planners and developers have started to
look for better solutions. Two promising ideas have emerged: regional detention systems and stormwater credit trading. Regional
systems involve building one large, strategically placed facility that serves many properties at once. This approach is much more
efficient because it uses economies of scale to lower construction and maintenance costs, and it provides much more reliable flood
protection  for an entire watershed. Likewise, stormwater credit trading creates a market where developers can buy credits from
off- site facilities instead of building their own ponds. This gives them the flexibility to use all their land for building, which unlocks
significant financial value. A crucial opportunity lies in combining these two ideas and making these facilities work for us in new
ways. Instead of just being a place to hold water, these large ponds can be designed as multi-use community assets. Imagine a
stormwater pond that is also a public park with walking trails, or even a lake where people can kayak and fish. In addition to
providing flood control, these facilities can generate revenue from recreational activities  or by selling captured rainwater for
landscaping and industrial use. This transforms a regulatory burden into a valuable piece of infrastructure that contributes to both
the local economy and the community’s quality of life. While these individual concepts have been explored, a fully integrated
system—where regional ponds are financed by a stormwater credit market and also generate additional revenue—has not yet been
widely implemented. This paper aims to bridge that gap. We argue that by combining these approaches, Houston can create a
powerful new model for urban growth. This model would offer superior flood protection, reduce development costs, and create
lasting value for the community. It’s about seeing stormwater management not as a roadblock, but as a chance to build a more
resilient and prosperous city.

1. METHODOLOGY
To figure out if a large, shared stormwater pond system would work, our study looks at it from three main angles: the engineering
design, the financial costs and benefits, and how the whole system would be managed as a business. We broke our process down
into five clear steps:
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1) Phase 1-Onsite Detention Pond:

In the first phase of our study, we looked at the current way of doing things. A sample of 50 highway-front commercial sites, each
averaging about 65,000 square feet, was randomly selected for our study. According to data from the Harris County Appraisal
District, the average cost for these properties was USD 15 per square foot. The construction of on-site detention ponds was
estimated to cost USD 40,000. This helped us set a baseline to compare against our new  model.

Table 1. Baseline On-Site Detention Cost Calculations
Step Calculation Result Explanation
1.1-land Each property loses 20% of its
Lost to 65,000 sf x 20% 13,000 sf property ° R
R land (13,000 sf) to detention.
Detention
13,000 sf x Land value lost per property
195,000 .
$15/sf 3 due to detention area.

1.2 —Total |$195,000 (land) Each property bears both land
Cost per +$40,000 $235,000 value loss and detention
Property (construction) construction cost.

1.3 - Total Cumulative burden across all

Cost for 50 | 50 x $235,000 | $11,750,000 .

. 50 properties.

Properties

Fig. 1: Table shows the On site Detention Pond Cost Calcu- lations
Thus, the traditional system results in a total cost burden of USD 11.75 million.

2) Phase 2-Regional Detention Pond Design:

The proposed plan is to combine all the required stormwater ponds into one big, shared pond. This pond would be built in a less
valuable area, like a floodplain, farther down the creek system. For this business model to succeed, selecting the right downstream
site is crucial. A floodplain location would be ideal for a regional pond, and we estimate its land value at USD 5 per square
foot.

Table 2. Regional Detention Pond Cost Calculations

Calculation
Step don / Result Explanation
Formula
2.1 - Required Detention per .
Volume required for each
Detention property = 1.49 0.745 ac-ft au

roperty.
Volume acres x 0.5 ac-ft/acre property

Total detention (50
properties) = 0.745 x 37.25 ac-ft
50

Total volume required for all
50 properties.

22—
. -f , . ;
Construction 37.25 ac-ft x 43,560 1,612,720 cu ft Converts acre-feet to cubic
cu ft/acft feet,
Volume
Converts cubic feet to cubic
1,612,720+ 27 59,733 ¢y yards for earthwork
calculation.
23—

Cost to construct the

Caonstruction 59,733 cy % 520/c 1,194,660 K
y X 520/ey s detention pond.

Cost

20 acres % 43,560 Cost of land for the regional

2.4 —land t 4 000
and Cos sf/acre x $5/sf 54,356, pond.
2.5 -Total 51,194,660 + Total cost including land and
Project Cost 54,356,000 $5,550,660 construction.

Fig. 2: Table shows the Regional Detention Pond Cost Calcu- lations

Based on our calculations, the 50 selected sites collectively require a total of 37.25 acre-feet of detention storage. This figure is
derived using a standard, generic rate of 0.5 acre-feet per acre for calculating storage needs.

Building a single, combined regional pond to handle this capacity would cost an estimated USD 5.55 million. This ap- proach offers
a centralized solution to a widespread stormwater management challenge.
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3) Phase 3- Cost-Savings Analysis:

With a traditional approach, the total cost for all 50 prop- erties would be USD 11.75 million. However, with a shared regional pond,
the total cost drops dramatically to just over USD 5.55 million. This single change saves over USD 6.2 million and represents a 52
percent reduction in total project costs for detention ponds.

4) Phase 4- Stormwater Credit Framework:

After determining the construction cost of the regional pond, we developed a relevant stormwater credit framework.

In this system, we assigned one credit for every 1,000 cubic yards of storage. This allows developers to purchase the storage
they need rather than building their own onsite ponds. The total cost of the regional pond was divided into approximately 60
credits, however the owner of the pond can accurately determine the price per credit depending on their expected profit margins.
This framework provides a flexible and efficient solution, allowing developers to meet their stormwater requirements without the
high costs and land usage associated with tra- ditional methods.

Parameter Value / Calculation Explanation
. 37.25ac-ft = 1,612,720 cu ft = Volume required for all 50
Total Detention Volume 8 .
59,733 cubic yards (cy) properties.
Standard unit for tradabl
Credit Unit 1 Credit = 1,000 cy andard unit for tradable
stormwater credits.
Total Credits Available [59,733 + 1,000 = 59.733 Credits| Number of credits that can be sold.
Credit Price to $5,550,660 + 59.733 = Price per credit to fully recover
Compensate Pond Cost $92,924.51 per Credit construction + land costs.
Opportunity to generate profit
Revenue Potential (Private | Credits can be sold at higher bep?:nd coszreciver if erket
Development) than $92,924.51 ¥ allows v

Fig. 3: Above table shows the Stormwater Credit Framework

The regional pond system does more than just save money; it creates a profitable, sustainable asset. By selling stormwater credits,
we generate a steady stream of revenue that turns a regulatory burden into a valuable business model, all while protecting prime land
and supporting long-term, resilient urban development.

5) Phase 5- Optional Revenue Opportunities:

The regional pond does much more than just meet regulations; it’s a source of new revenue. It can be transformed into a community
hub with recreational activities that bring in money through daily visitor fees and events like fishing tournaments or boating. We
can also capture and sell excess water for irrigation, creating a steady stream of income that makes the project financially
sustainable for years to come. This system also provides a path for developers to create a self-sustaining asset. By forming a
cooperative or a homeowners’ association (HOA), they can share in the costs and revenues of the pond. This collaborative model
ensures the pond is well-maintained and remains a valuable community resource, turning a simple stormwater solution into a smart,
profitable, and community- driven investment. This can transform stormwater management from a costly burden into a smart,
sustainable solution that improves flood control for the entire watershed.

IV. RESULTS

Stormwater management is a key issue in line with global problems of urbanization and climate change [14]. A single, large

stormwater pond system with a credit program offers major benefits over the traditional method of building a pond on every

property. Key Advantages of Our Approach:

1) Saves Money: Instead of spending USD 11.75 million on 50 individual ponds, a single regional pond costs just USD 5.55
million, saving USD 6.2 million (about 52 percent). This also protects valuable land that can be used for more profitable
projects.

2) Generates Income: The pond creates sellable stormwater credits. Selling these credits can bring in enough money to completely
cover the pond’s construction costs, and potentially even make a profit. Plus, the pond can be a source of extra income from
things like visitor fees for recreation or selling excess water for irrigation. Developers can even set up a cooperative to manage
the pond and share in the profits.

3) Smarter Flood Control: One large pond is more effective than many small ones. It provides better flood protection for the entire
area, not just a single property, and is much easier to manage and maintain.
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Cost & Revenue Summary
Property-Level
Parameter ey , eve Regional Pond + Credits
Detention
Total Cost $11,750,000 $5,550,660
Savings - $6,199,340
Land Preserved 0sf 650,000 sf (tqtalfor 50
properties)
Stormwater Credits None 59.733 Credits
Credit Revenue - $5,550,660+
Recreational/Water
None ~$183,500/year
Revenue

Fig. 4: Above Table shows the Cost Summary

This new approach allows us to save 650,000 square feet of valuable land. In addition to the land savings, the regional detention
pond system is also significantlymore cost-effective, saving over 50 percent of the money that would be spent on traditional onsite
ponds. should remember that our cost numbers are based on general estimates. To make this a reality, we’ll need to get more specific
costs for each location to create a detailed financial plan.

A key to making this model work is choosing the right land. The cost to buy the land, its location, and how well it can be used
for things like parks or water supply will determine its success. When we choose land wisely, a simple flood control pond can
become a valuable community asset that makes money.

This system is perfect for cities and other local governments to adopt. By managing stormwater on a regional level, they can save
money, avoid building the same things over and over, and provide consistent, high-quality infrastructure. Cities can even create their
own stormwater credit markets to recover costs and create a steady stream of revenue.

While other solutions like underground tanks exist for crowded city centers, they are typically much more expensive to build and
maintain. For most areas, regional surface ponds are the most affordable and scalable option. Ultimately, our findings show that
regional detention ponds are a smart, practical, and profitable way to manage stormwater. They’re a great opportunity for cities to
partner with private companies to build a more resilient future.

In future, use of artificial intelligence and predictive model- ing can make better and smart detention pond system and can also
monitor water quality. The integration of machine learning techniques into water quality assessment is an important step toward
revolutionizing predictive modeling in environmental science [4]. These technologies can help us figure out the best places to build
ponds and the best ways to design them so they work well, even as the climate changes. Ultimately, this approach will make
managing stormwater smarter and more effective, saving money and helping the environment at the same time.

Cost Comparison

12

$11.75

10

Savings:
$6.2 million $5.55

Cost ($ million)
o

Property-Level Detention  Regional Pond + Credits

Fig. 5: Shows the Cost Comparison
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V. DISCUSSION

In terms of economic losses, floods have been more dev- astating than any other disaster [6]. Urban areas, increas- ingly vulnerable
to climate change- induced flooding, have historically relied primarily on stormwater ponds for flood control [11]. Floods persist as
the most distressing natural peril globally, despite substantial investments in flood prevention and management in recent decades
[7]. Flood control is widely acknowledged as an effective means of reducing the negative effects, and recent research has aimed to
develop a more robust and sustainable approach to flood management [8]. Our study proves that regional stormwater ponds are a
better option than the old way of building a pond on every property. They save a lot of money and can even make a profit.
However, we

VI. CONCLUSION
This study proves that regional stormwater ponds are a better option than the old way of building a pond on every property. By
combining all the necessary ponds into a single, shared facility, we can save a significant amount of valuable land. This not only
cuts costs for developers but also makes the entire system more efficient. Our analysis shows that a well-designed credit system can
completely cover the costs of building the pond, and with added revenue from things like recreation, these ponds can actually make
additional profit. They can become valuable assets instead of just a regulatory burden.
While our financial numbers are based on general estimates, they clearly show a strong comparison between traditional on site
ponds and shared detention basin. The success of this project hinges on three critical factors: the cost of the land, its strategic
location, and its potential for other valuable uses, such as becoming a community park. By carefully considering these elements, we
can transform this project into a profitable, long-term asset that benefits both investors and the community.
Cities and planning agencies are in a perfect position to lead these projects, as they can take advantage of the cost savings that come
with building on a large scale. While other solutions like underground detention tanks exist, they are often much more expensive.
For most areas, regional surface ponds are the most practical and affordable choice. Thus regional detention ponds are a smart
investment for a sustainable future for our cities.
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