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The Lower Rio Grande/Río Bravo 
Water Quality Initiative 

*Binational effort to restore and protect water quality 
in the Lower Rio Grande/Río Bravo 

*Conducted under the 
auspices of the 
International 
Boundary and Water 
Commission (IBWC) 

*Six agencies involved, 
two US federal 
agencies (IBWC, 
USEPA) and the TCEQ, 
two Mexican federal agencies (CONAGUA, CILA) and CEAT 



2301 Rio Grande Tidal 

2302 Rio Grande Below Falcon Reservoir 

2303 International Falcon Reservoir 

2304 Rio Grande Below Amistad Rese

2305 International Amistad Reservoir 

2306 Rio Grande Above Amistad 
Reservoir 

2307 Rio Grande Below Riverside Diversion Dam 

2314 Rio Grande Below International Dam 

2308 Rio Grande Below International Dam 



2314 

2307 

2306 

2304 

2302 

Impairments 

Segment 
Number 

Segment Description Impairment Year 
Listed 

2302 Rio Grande Below Falcon Reservoir Bacteria 1996 

2304 
 

Rio Grande Below Amistad Reservoir Bacteria 
 

1996 

2306 
 

Rio Grande Above Amistad Reservoir 
 

Chloride, 
Sulfate, TDS 

2010 

2307 
 

Rio Grande Below Riverside Dam 
 

Bacteria, Chloride, 
TDS 

2002, 1996 

2314 Rio Grande Above International Dam Bacteria 2002 

2301 



2314 

2307 

2306 

2304 

2302 

Concerns 
Segment 
Number 

Segment Description Concerns 

2301 Rio Grande Tidal Bacteria 
Chlorophyll a 

2302 Rio Grande below Falcon Res. Ammonia 
Bacteria 
Chlorophyll a 
Diss .Oxygen 
Mercury in Fish 

2303 International Falcon Res. Ammonia 
Nitrate 
Total and orthophos. 

2304 Rio Grande Below Amistad 
Res. 

Toxicity in Water 

2305 International Amistad Res. 
 

Nitrate 

2306 Rio Grande Above Amistad 
Res. 

Chlorophyll a  
Total phosphorus 
Fish Kills 

2307 Rio Grande Below Riverside 
Diversion Dam 

Ammonia 
Bacteria 
Chlorophyll a 
Diss .Oxygen 
Nitrate 
Total and orthophos. 

2314 Rio Grande Above 
International Dam 

Chlorophyll a 

2303 

2301 

2305 



2314 

2307 

2306 

2304 

2302 

Impairments 

Segment 
Number 

Segment Description Impairment Year 
Listed 

2302 Rio Grande Below Falcon Reservoir Bacteria 1996 

2304 
 

Rio Grande Below Amistad Reservoir Bacteria 
 

1996 

2306 
 

Rio Grande Above Amistad Reservoir 
 

Chloride, 
Sulfate, TDS 

2010 

2307 
 

Rio Grande Below Riverside Dam 
 

Bacteria, Chloride, 
TDS 

2002, 1996 

2314 Rio Grande Above International Dam Bacteria 2002 

2301 







Sporadic But Chronic Problems with 
Total Dissolved Solids 



*Segment size/watershed size (smaller) than other RG Segments 

*Data availability (more available data) 

*Higher beneficial water use relative to watershed size 

*Potential impact of bacteria impairment (high) 
* Contact recreation 

* Public water supply 

* Agricultural Irrigation 

*Concurrence from Mexico (Reynosa 2008) 

*“Pilot” Project: Lessons learned and technical approaches to be 
applied to other impaired segments of the Rio Grande 

 

 

Why Segments 2301 and 2302, 
Rio Grande Below Falcon Reservoir? 



TCEQ Proposal in 2011 

*TCEQ proposal to EPA and IBWC (3/30/11) 
*Focus on watershed-based plan development for Lower Rio Grande 

Below Falcon Reservoir 

*Detailed outline based on WBP (nine) elements 

*Phased approach (two components) 
* Short-term Performance Based (2-3 yrs) 

* Long-term Comprehensive  

*Suggestion that: 
* Analysis be legitimized by IBWC Joint Engineers Rpt. and 

* Agreements  be Institutionalized by Treaty Minute 

 



Why LA-QUAL? 

*Ideal for short-term, performance based phase 
 

*Mexico has not yet promulgated stormwater 
regulations (“let’s not try to eat the cake in 
one bite”) 

*Impairments manifest themselves at low flow 
conditions 

 

*Simplicity of setup, calibration and operation 
 

*Similarity with QUAL-TX  is appealing 



1994 2013 





HC&CCID #9 
C793 



LA-QUAL Background 
*Developed Louisiana DEQ  

*Based Largely on the QUAL-TX model 

*Key modifications: 
*Windows graphical interface with sensitivity analysis 

*Allows hydraulics to be based on width/depth as well as 
velocity/depth 

*Updates to various equations 

*Addition of LA-specific reaeration equations 

*Available from LADEQ web site 
www.deq.louisiana.gov/portal/tabid/130/Default.aspx 



One - Dimensional 
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Capabilities 
*Headwater flows, branching tributaries, waste loads 

(point sources), incremental uniform lateral inflows 
and/or mass loads (nonpoint sources) 

*Transport is by advection and dispersion 

*Can disperse with downstream boundary 

*Can simulate temperature 

*Can simulate transport of most common pollutants 
*First order kinetics [C]/[C0] = exp(-kt) 

*Temperature corrected   θ = [KT = K20 
(t-20)] 

*Simulation of nutrient and algal productivity 



Water Quality Constituents 

*DO-BOD 

*BOD1, BOD2, NBOD 

*Nutrients, Algae 
*Phytoplankton and Periphyton  

*Conservatives (e.g., Chlorides, TDS, etc.) 

*Non-conservatives 

*Coliforms 



Over 20 Different 
Reaeration Equations 





LOAD Q + C 
Inc. Inflows NPS 

Waste Load 
Q + C 





Sensitivity Analysis 



IBWC/CILA Flow Gages 



Irrigation Pumps and Diversions 
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Mathematical relationships (power equations) between flow 
(discharge), stage(depth), surface width and stream velocity. 
 

Velocity V = aQb    Width W = aQb+C 

Depth  D = dQe+f    Depth  D = dQe+f 

HYDRAULIC CONSTANTS AND COEFFICIENTS 

Method 1 Method 2 





y = 0.0835x0.5947 
R² = 0.9711 
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For Month=July 2000-2011 
Min Max Median Mean 7Q2 

5.5 98.5 40.7 42.68404 195 



a b d e f n 



IBWC  FLOW-2D Cross Sections 



Manning’s Formula 



IBWC  LIDAR DATA 



IBWC  FLOW-2D Cross Sections 



IBWC  FLOW-2D Cross Sections 



Slope from LiDAR data 



Calibration 
IBWC M9 System ADCP Data 



TCEQ/IBWC SWQM Stations 



Binational Study on 
the Presence of Toxic 
Substances in the Rio 

Grande 

1993-1998 



Methodology – Assessing Steady-State Nonpoint 
Source Pollution 



(From Spring 2010 IBWC CRP Bacteria Characterization Study – Near Brownsville) 



(From Spring 2010 IBWC CRP Bacteria Characterization Study – Near 
 







LOAD Q + C 
Inc. Inflows NPS 

Waste Load 
Q + C 





Marté R. Gomez 

Las Blancas 



Conclusions 

*LA-QUAL adequately addresses the 
impairments and concerns identified for 
Segments 2301 and 2302 of the Lower RG 

*The simplicity of LA-QUAL makes it ideal for 
Phase I of the LRGWQI (i.e., Partnership 
building) 

*The US and Mexican partners can build on 
the successful technical partnership for 
Phase II 
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