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UTRGV Bioswale 

Design by Perez Consulting Engineers 



UTRGV Parking Lot Bioswale Location Map  

 Sites Bioswale  Materials Parking lot watershed 
size (acres) Remarks 

 Site 1 
 Site 2 
 Site 3 
 Site 4 
 Site 5 

No bioswale  
Bioswale 1 
Bioswale 2 
Bioswale 3 
Bioswale 4 

No bioswale 
Pumice  
Manufactured sand 
Recycled crushed glass  
Medium sand 

0.24 
0.22 
0.23 
0.21 
0.21 

Existing parking lot 
City of Austin, TX  
Sinclair et. al. (2012) 
McAllen recycling center 
City of McAllen, TX  



Drain Junction Box CFD Computation 







Monitoring Equipment and Set up 







Data logger and Discharge 

Time P rate P (in) Q (ft3/s) Vol (ft3) 
20:15 0 0     
20:20 0.16 0.013333     
20:25 0.37 0.030833     
20:30 0.38 0.031667     
20:35 0.12 0.01     
20:40 0.06 0.005     
20:45 0.04 0.003333     
20:50   0     
20:55   0 0 0 
21:00   0 0.0086 2.58 
21:05   0 0.007035 2.1105 
21:10   0 0.010006 3.0018 
21:15   0 0.005366 1.6098 
21:20   0 0.004175 1.2525 
21:25   0 0.003496 1.0488 
21:30   0 0.004111 1.2333 
21:35   0 0.004537 1.3611 
21:40   0 0.00307 0.921 
21:45   0 0.003393 1.0179 
21:50   0 0.002709 0.8127 
21:55   0 0.002451 0.7353 

  1.13 0.094167 SUM 17.6847 



Monitoring Parameters 



Parking Lot 2 – Pumice 

Parking Lot 3 – Manufactured Sand 



Parking Lot 4 – Recycled Crushed Glass 

Parking Lot 5 – Medium Sand 



Hydrologic Performance 
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Hydrologic Performance & Design Flow 

Storm event August 16, 2016              Storm event May 14, 2016 



SWMM LID Function Modeling  



Nutrient Analysis using Spectrophotometer 



More Tasks and Timeline 

Project Activities (Tasks) 
  2015 2016 
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Stormwater runoff 
monitoring w/o bioswale                                                   

Stormwater runoff 
monitoring w/ bioswale                                                   

Laboratory bioswale model 
test                                                    

Project outreach, report, 
and dissemination                                                   

0.0

0.4

0.8

1.2

1.6

2.0

3/1/2016 3/21/2016 4/10/2016 4/30/2016 5/20/2016

Pr
ec

ip
ita

tio
n 

(in
ch

) 

Date 

Edinburg





Bioswale Porous Material Unit Price 

  $Price 
(dollars) 

Bioswale 
Site 2 

Bioswale 
Site 3 

Bioswale 
Site 4 

Bioswale 
Site 5 

      

Pumice (ton) 62 67  N/A N/A   N/A Innovative Block 

Manufactured-Sand (ton) 44.2  N/A 53  N/A  N/A Deltal Aggregate and 
Lanscape 

Crush-Glass (ton) 40  N/A N/A  23 N/A  Mcallen Recycling Center 

Clean-Sand (ton) 11.6  N/A N/A   N/A 31 Deltal Aggregate and 
Lanscape 

2-3-inch-rock (ton) 44.2 13.4 13.4 12.4 7.8 Deltal Aggregate and 
Lanscape 

3-5-inch-rock (ton) 44.2 12.5 12.5 13.27 8.4 Deltal Aggregate and 
Lanscape 

Perforated-Pipe(LF) 1.89 121 121 112 71 Average retail price 

R.C-Wall/(LF) 21.25 250 250 232 150 
      



Border 2020 Grant 

Activity Outputs Outcomes Assessment 

Existing parking lot 
runoff monitoring 

Runoff flow rate, 
turbidity, and peak time 
from conventional 
parking lot with no 
bioswale system  

Bioswale hydrologic 
performances: peak flow 
attenuation, filtration, 
peak time reduce  

Comparison to 
theoretical calculation 
of runoff flow rate 

New parking lot with 
bioswale system runoff 
monitoring 

Runoff flow rate, 
turbidity, and peak time 
from parking lot with 
bioswale system  

Best performing 
bioswale porous media 
material available in the 
Valley and South Texas 

Comparison with the 
guidelines and criteria 
in South Texas  

Laboratory bioswale 
model  

Hydrologic performance 
test results of bioswale 
porous media mixture  

Best performing 
bioswale porous media 
mixture and ratio  

Comparison to 
independent testing of 
soil permeability 
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