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Research Study 

Conceptual Design 

Discussion/Questions 
 

Outline 



The problem 
Negative impacts to water quality caused by the polluted stormwater 

runoff  generated in urbanized or urbanizing landscapes 

(Texas State University EHSRM 2014) 



(US EPA 2003) 

The problem 



The Solution:  Best Management Practices 
US EPA’s Minimum Control Measures: 

1. Public Education 

2. Public Involvement 

3. Illicit Discharge Detection 
and Elimination 

4. During Construction 

5. Post-Construction 

6. Pollution Prevention 
(US EPA 2014) 

 



 
Best Management Practice? 



The Good News! 
From  Traditional/Conventional 

Drainage Systems 
Reactive Approach 
Engineer-Driven 
Protection of  Property 
Piping and Conveyance 
Limited Consultation 
Local Government Ownership 
Focus on Extreme Storm Events 
Peak Flow Thinking 

   Ecosystems 
   Proactive Approach 
   Interdisciplinary Team-Driven 
   Protection of  Property AND Habitat 
   Mimic Natural Processes 
   Extensive Consultation 
   Partnerships with Others 
   Rainwater Integrated Land Use 
   Volume Based Thinking 

… To  Integrated 

(Partnership for Water Sustainability 2013) 



Green Infrastructure and Low-Impact Development 

 Downspout Disconnect 

 Rainwater Harvesting 

 Raingardens 

 Bio-swales 

 Permeable Pavement 

 Green Streets and Alleys 

 (US EPA 2014) 

 



Green Infrastructure and Low-Impact Development 

 Green Parking 

 Planter Boxes 

 Urban Tree Canopy 

 Green Roofs 

 Cluster Development 

 Riparian Buffers 
(US EPA 2014) 



Purpose of  the Study 
Devise a plan for mitigating stormwater runoff  from 

the Meadows Center parking lot and surrounding areas 

Utilize sustainable and low-impact design techniques 

Protect the ecological integrity of  Spring Lake and   
the San Marcos River 



The Importance of  Managing Stormwater 
Downstream flooding 
Stream back erosion 
Increased turbidity 
Habitat destruction 
Stream flow 
Combined sewer overflow 
Infrastructure damage 
Contaminated stream, rivers, 

and coastal waters (US EPA 2014) 



Research Design 
 Environmental Inventory of  soil, climate, biota, 

topography, geologic hazards, land use, etc. 
 Determine environmental needs and limitations 
 Calculate stormwater runoff  rates and volume 
 Develop conceptual design and allocate proper Best 

Management Practices (BMPs) 
 Provide materials list and maintenance options 

 



Study Site:  The Meadows Center for Water and the Environment 
 
 

951 Aquarena Springs Drive   San Marcos, TX  78666 

(Google 2014) 







Site Map 



Stormwater and Sunlight Flow 



Rainfall Rates & Volume 
10-year, 24-hour Storm Event = 6.5 inches 

Parking Lot (~1.3 acres/~56,000 ft²) 
Qpeak = ~8 ft3/sec (~3,600 gal/min) 

V = ~29,000 ft3 (~220,000 gal) 
 
 

Main Buildings (~8,000 ft²) 
Qpeak = ~1.1 ft3/sec (~480 gal/min) 

V = ~4,100 ft3 (~30,500 gal) 
 

Grassy Strips (~17,000 ft²) 
V = ~38,000 ft3 (~285,000 gal) 

I = Difficult to Determine 
 
 

Large Grassy Area (~ 22,000 ft²) 
V = ~16,000 ft.3 (~120,000 gal) 
I = ~30 hours (f  = 0.3 in/hr) 

 
 
 

Depth & Infiltration 

 

 

  



Critical Drainage Areas 



 

Target Areas 



Overview of  Conceptual Design 



 

Target Areas 





 

Target Areas 





http://www.watershedcouncil.org/learn/rain-gardens/ 





Target Area #2 



 

Target Areas 





 

Target Areas 





 

Target Areas 



Target Area #5 





 

Target Areas 





 

Target Areas 





Suggested Plants List and Maintenance Guidelines 



Itemized List of  Materials, Cost, and Source 

Estimated cost:  
$ 3,700 - 6,200 
(labor not included) 



Overview of  Conceptual Design 



Thank You! 
Questions? 

Comments? 

Concerns? 
  

Contact: alexatosa@gmail.com 
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