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Pictured on front cover: Looking at USIBWC Amistad Dam from downstream. Photo by USIBWC
Pictured on back cover: Aerial view of USIBWC Amistad Dam circa 1960’s. Photo by USIBWC.    
 



Aspects of the Clean Rivers Program
The USIBWC is one of 15 partner agencies that collaborate with TCEQ to administer the 
Texas Clean Rivers Program in the 23 river and coastal basins in Texas. The main goals of the 
CRP from the long-term plan include:

 - Maintain a basin-wide routine water quality monitoring program and water quality  
   database.

 - Provide quality-assured data to TCEQ for use in water quality decision-making.

 - Identify and evaluate water quality issues and summarize in reports. 

 - Promote cooperative watershed planning (such as conducting Coordinated 

    Monitoring Meetings and collaborating  on watershed plans and water quality 

    initiatives).

 - Inform and engage stakeholders (for example, conducting Basin Advisory 

    meetings, watershed education activities, maintain an updated website, and print 

             our annual reports). 

 - Maintain an efficient use of public funds.

 - Adapt the program to emerging water quality issues.

CRP Long-term plan:
https://www.tceq.texas.gov/assets/public/waterquality/crp/CRP-LongTermPlan06.pdf 
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Saying Farewell to Rio Grande International Study 
Center’s Dr. Tom Vaughan 
Dr. Vaughan has been an integral part of the Rio Grande Texas 
Clean Rivers Program for more than 15 years. As a founder of the 
Rio Grande International Study Center, he has been one of the 
most prominent figures in the Laredo area in the environmen-
tal science field. Dr. Vaughan’s vast expertise on the Rio Grande 
and the local wildlife has been an important resource for many 
students and organizations. Over the years, his willingness to 
share that expertise with young children, students, and anyone 
interested in the river has resulted in a positive view of the river 
and one of the most environmentally active areas along the 
Rio Grande. The USIBWC CRP would like to thank Dr. Vaughan 
for his years of commitment as a CRP partner.  We join the Lar-
edo community in wishing Dr. Vaughan a Happy Retirement.
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Pictured: President Richard Nixon and Mexico’s President Gustavo Diaz Ordaz shake hands at a ceremony on 
the Mexico side of the Rio Grande River after dedicating the Amistad Dam, in background. September 8,  1969.

Pictured: President Richard Nixon and Mexico’s President Gustavo Diaz Ordaz dedicating the dam on September 8,  1969.



Introduction

In 1991, the Texas Legislature passed the Texas Clean Rivers Act (Senate Bill 818) to address water re-
sources in an integrated, systematic manner, creating the Texas Clean Rivers Program (CRP). The CRP is 
a state fee-funded program created specifically to perform water quality monitoring, assessment, and pub-
lic outreach, and aims to improve the quality of  water within each river basin in Texas through partner-
ships with the Texas Commission on Environmental Quality (TCEQ) and participating entities. The CRP 
for the Rio Grande Basin was originally administered by the Border Environment Assessment team of  the 
TCEQ, which at that time was called the Texas Natural Resources Conservation Commission (TNRCC).  

In 1998, the State of  Texas contracted with the International Boundary and Water Commission, Unit-
ed States Section (USIBWC) to implement the CRP for the Rio Grande Basin, and to monitor and ad-
dress water quality issues unique to the international water boundary.  The USIBWC CRP moni-
tors and assesses the Texas portion of  the Rio Grande Basin from the point that it enters the state to its 
end at the Gulf  of  Mexico. This action has resulted in better coverage within the basin and more com-
prehensive information, which is then used to advance the resolution of  issues along the border.  
The USIBWC has expanded the program to include 20 partners and 91 water quality monitor-
ing stations, and provides support for special projects along the border.  The partners participate in wa-
ter quality monitoring, providing advice and suggestions on improving the program and the basin, de-
veloping and assisting in special studies, and communicating with and educating the general public. 

For the purpose of  coordination and planning, the USIBWC CRP has divided the basin in Texas into four 
sub-regions: the Pecos, Upper, Middle and Lower Rio Grande. This report will focus mainly on the Middle 
Rio Grande Sub-basin, which extends below International Amistad Reservoir downstream to just above the 
International Falcon Resrvoir (Segments 2304 and 2313). 

This report will provide a more detailed look at water quality data in this section of  the basin, the various 
factors that have an impact on water quality and information on activities performed to improve water quality. 
The summary statistics presented in the watershed characterization portion of  the report are compiled from 
16 years of  water quality data collected by the USIBWC CRP.  Where the data and/or information refers to 
the TCEQ Integrated Report, it will be so stated. If  you have questions on the data or information presented 
in this report, please contact USIBWC CRP staff.
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Coordinated Monitoring Meetings and Basin Advisory Committee Meetings
The CRP holds several types of meetings, including an important series of annual meetings called Coordinated 
Monitoring Meetings (CMMs). The purpose of these meetings is to plan and coordinate water quality monitoring 
efforts among different entities and partners. These meetings allow for more efficient use of agency resources, and 
take into consideration concerns from the public. They provide an opportunity for the CRP to hear about local water 
quality interests and problems, and allows attendees to bring up any questions or concerns they may have about their 
area to CRP staff. Additionally, USIBWC CRP typically hosts trainings for sampling partners in conjunction with 
these meetings. Basin Advisory Committee (BAC) meetings are held twice a year,  and usually involve an annual 
water quality update to the public, as well as updates about important issues in the area. This might include fish kills, 
water quality concerns, and projects in the area. Both meetings are open to anyone interested in the CRP’s activities 
in the Rio Grande and Pecos River Basins.
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Figure 1 



Figure 2. General Map Overview of  the Rio Grande Basin in Texas
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How is the Water Quality?

9

What are Impaired Waters?
The State of Texas publishes the Texas Surface Water Quality Standards (TSWQS) for each river basin. USIBWC 
Clean Rivers Program water quality data is used to help determine whether stream segments are meeting the 
standards. Not every parameter of concern in the Rio Grande Basin has standards associated with it; however, 
screening levels exist for parameters that have historically led to environmental issues in the area.  A water 
body is listed as “impaired” in the Texas Integrated Report if the data shows the standards are not being met.  
A water body is described as having a concern if it is near non-attainment to the standard (CN) or is not 
meeting the screening levels (CS).  The EPA approved the 2014 TSWQS for the Rio Grande Basin and the 2014 
Integrated Report can be found at the following links. 

TSWQS https://www.tceq.texas.gov/waterquality/standards/2014standards.html

Integrated Report:  https://www.tceq.texas.gov/waterquality/assessment/14twqi/14txir
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Overview of Water Quality Monitoring
 How do we determine water quality?

During the past year, the USIBWC CRP continued to 
maintain its large network of water quality stations. 
The CRP and the TCEQ gain an understanding of the 
conditions of the water quality through routine 
monitoring, which is performed at fixed locations at 
regular intervals throughout the year. Table 1 shows 
the kinds of data that we analyze during routine 
monitoring and why. 

Routine monitoring helps us understand questions 
about how the river can be used (Table 3), such as:
•	 Is the Rio Grande Watershed swimmable?
•	 Is the Rio Grande Watershed drinkable?
•	 Is the Rio Grande Watershed fishable?
•	 Is the habitat in the Rio Grande Watershed 

healthy for aquatic life? 
CRP partners throughout the basin collect water 

quality and sediment samples at about 70 routine 
monitoring stations. When these samples are col-
lected for laboratory analysis, personnel also make 
field observations to record conditions at the time 
the sample was taken. Field observations include 
things such as weather conditions at the time of col-
lection, recent rain events in the area, water color, 
and other general notes related to water quality and 
stream uses. Important field measurements are 
made using different pieces of equipment.  Measure-
ments include: water and air temperature, water 
depth, Secchi disk, stream flow and how that flow 
compares to the normal flow for that water body.  
Field parameters are described in more detail in Ta-
ble 4. 

The routine collection of field parameters together 
with laboratory parameters, also described in Table 
1, allow us to determine the health of the river eco-
system and what potential human and ecological is-
sues we should focus on. Data is compared with Texas 
Surface Water Quality Standards (TSWQS) criteria and 
screening levels in Tables 1, 2 and 4; these steps are described in the next sections.  

When routine monitoring shows a water quality issue or trend, we begin more intensive monitoring and 
special studies, which are created to gather information to address a specific water quality issue.  

Pictured: From Top: UTEP students sampling, Amistad Field office sampling, 
Dr. Vaughan of RGISC sampling

2014 Basin Highlights Report for the Rio Grande Basin in Texas  
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Table 1. Primary Surface Water Quality Standards for the Rio Grande Basin*
2014 Texas Surface Water Quality Standards for the Rio Grande Basin

SEGMENT USES CRITERIA
Segment Segment Name Recreation Aquatic 

Life
Domestic 

Water 
Supply

Cl-

(mg/l)

SO42-

(mg/l)

TDS

(mg/l)

DO

(mg/l)

pH range

(SU)

Bacteria
geomean 

(#/100ml)

Tempera-
ture

(deg F)

2301 Rio Grande Tidal PCR1 E - - - - 5.0 6.5-9.0 35 95

2302 RG Below Falcon 
Reservoir PCR1 H PS** 270 350 880 5.0 6.5-9.0 126 90

2303 Falcon International 
Reservoir PCR H PS** 200 300 1,000 5.0 6.5-9.0 126 93

2304
RG Below Amistad 
International Res-

ervoir
PCR H PS** 200 300 1,000 5.0 6.5-9.0 126 95

2305 International Amis-
tad Reservoir PCR H PS 150 270 800 5.0 6.5-9.0 126 88

2306
RG Above Amistad 
International Res-

ervoir
PCR H PS 200 450 1,400 5.0 6.5-9.0 126 93

2307 RG Below Riverside 
Diversion Dam PCR H PS 300 550 1,500 5.0 6.5-9.0 126 93

2308 RG Below Interna-
tional Dam NCR L - 250 450 1,400 3.0 6.5-9.0 605 95

2309 Devils River PCR E PS 50 50 300 6.0 6.5-9.0 126 90
2310 Lower Pecos River PCR H PS 1,700 1,000 4,000 5.0 6.5-9.0 126 92
2311 Upper Pecos River PCR H - 7,000 3,500 15,000 5.0 6.5-9.0 33 92
2312 Red Bluff Reservoir PCR H - 3,200 2,200 9,400 5.0 6.5-9.0 33 90
2313 San Felipe Creek PCR H PS 50 50 400 5.0 6.5-9.0 126 90

2314 RG Above Interna-
tional Dam PCR H PS 340 600 1,800 5.0 6.5-9.0 126 92

2315 Rio Grande Below 
Rio Conchos PCR H 450 750 2100 5.0 6.5-9.0 126 93

PCR - Primary Contact Recreation  ALU -  Aquatic Life Use NCR - Noncontact Recreation  PS - Public Water Supply
E - Exceptional Aquatic Life  L - Limited Aquatic Life H - High Aquatic Life   TDS - Total Dissolved Solids  geomean 
- geometric mean  Cl- - chloride  SO42- - sulfate   DO - Dissolved Oxygen 

The indicator bacteria for freshwater is E. coli and Enterococci for saltwater (2301, 2312, 2311).
The DO criterion in the upper reach of Segment 2307 (Riverside Diversion Dam to the end of the rectified channel below Fort Quitman) is 3.0 mg/L when head-
water flow over the Riverside Diversion Dam is less than 35 cfs. 
The critical low-flow for Segments 2309 and 2313 is calculated according to §307.8(a)(2)(A) of the TSWQS.
A 24-hr minimum dissolved oxygen criterion of 1.0 mg/L applies to Segment 2311.

* The Standards listed above are the Proposed 2014 Revisions to the Texas Surface Water Quality Standards (TSWQS). The revisions were approved by TCEQ in 
April 2014 and approved but have not yet been approved by the EPA . More information on primary standards can be found at TCEQ’s TSWQS website (http://
www.tceq.texas.gov/permitting/water_quality/wq_assessment/standards/eq_swqs.html). Major changes from the 2010 Standards include the addition of a 
new segment and lower TDS standard in Segment 2306.
**Designated in the 2014 TSWQS as a sole-source surface drinking water supply, as provided by the TCEQ Drinking Water Protection Team.

Table 2. 2010 Texas Nutrient Criteria for the Rio Grande Basin
Segment Segment Name Station ID Chlorophyll-a Criteria (μg/L)

2312 Red Bluff Reservoir 13267 25.14***
 
 *** Criteria for chlorophyll-a are attained when they are not exceeded by the median of monitoring data results.
The nutrient criteria has not changed since the 2010 TSWQS.
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Designated Uses
The State of Texas assigns designated uses to 

specific water bodies. Table 3 describes the desig-
nated uses for the Rio Grande Basin, and Table 1 
lists the uses and standards for each segment. 
Designated uses and water quality standards are 
defined in the TSWQS. For more info, see TSWQS 
website. 

Contact recreation (CR) – Fishing, swimming, 
wading by children, boating, and direct water con-
tact. E. Coli and Enterococci bacteria are used as 
indicators. The proposed 2014 revisions to the 
TSWQS created subcategories of Primary (PCR) 
and Secondary Contact Recreation (SCR). PCR re-
fers to activities such as swimming, and SCR refers 
to non-immersing recreation activities such as ca-
noeing and fishing. 

Public water supply (PS) – As a drinking water 
source, the primary concern is total dissolved sol-
ids (TDS). The TSWQS includes a list of parameters 
that are screened to ensure safe domestic water 
supply use. 

Aquatic life use (ALU) – This designated use is 
designed to protect aquatic species including fish 
and benthic macroinvertebrates (aquatic insects). 
This designated use has four levels depending on 
the ability of a water body to support aquatic life 
(exceptional, high, intermediate, and limited). The 
primary parameter used to determine the ALU of 
a waterbody is DO. 

Fish consumption (FC) – This applies to all water 
bodies where citizens may collect and consume 
fish. The TSWQS includes a list of parameters that 
are screened to ensure the fish consumption use 
is met. 

General use – To safeguard general water quality 
rather than for protection of one specific use. 

Table 3. Designated Uses for Freshwater
Designated Uses

Designated 
Use

Description Primary  
Parameter

Criteria

                                     
Contact 

Recreation 
(CR)

3 levels 
depending on 
the use of the 
water:Fishing, 
swimming, 
wading, boat-
ing, etc

Note: Second-
ary contact 
recreation	
criteria is not 
applied in any 
of the seg-
ments in the 
Rio Grande 
Basin

Bacteria: 
E. Coli

Tidal and 
saline- En-
terococcus 
(Entero)

Primary Contact 
Recreation	(significant	
possibility of water 
ingestion,	i.e.	swim-
ming)

Geometric mean:

126 colony forming 
units (CFU) for E. Coli

35 CFU Entero
Secondary Contact 
Recreation	(limited	
body contact that 
poses	a	less	signifi-
cant	risk	of	ingestion	
of	water,	i.e.	fishing,	
boating)

Geometric mean

630 colony forming 
units (CFU) for E. Coli

175 CFU Entero
Non- Contact Recre-
ation:	Unsuitable	for	
contact	recreation

Public Wa-
ter Supply 

(PS)

Drinking water 
source

See full list of Human Health Criteria 
in Table 2 of the TSWQS

Aquatic Life 
Use (ALU)

4 levels 
depending on 
the ability of 
water body 
to support 
aquatic	life

DO - average 
values

(E)	Exceptional	6.0	
mg/L
(H) High 5.0 mg/L
(I) Intermediate 4.0 
mg/L

(L) Limited 3.0 mg/L

Toxics in 
Water

See	full	list	of	Aquatic	Life	Criteria	in	
Table 1 of the TSWQS

Fish  
Consump-
tion (FC)

Prevent con-
tamination	to	
protect human 
health

See full list of Human Health Criteria 
in Table 2 of the TSWQS

Example: Mercury - 0.0122 ug/L in 
water	&	fish

General Use 
(GU)

General water 
quality

Water Temp, High pH, Low pH, Dis-
solved Solids, Nutrients, and Chlo-
rophyll-a. See Tables 2 and 4 in this 
document.
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Aquatic life studies evaluate the health and diversity of 
organisms such as fish and insects that live in the water.



                       Field Parameters
Parameter Description Effects to Water body

pH
Measure of how acidic or basic the water is. The values range 
from 0 to 14, with 7 being neutral. pH values less than 7 indi-
cate acidity, whereas a pH greater than 7 indicates a base.

Values greater than 9.0 and less than 5.0 can have detrimental 
affects	on	the	health	of	aquatic	life,	wildlife,	and	humans.

Specific  
Conductance

Indicator of how well the water conducts electricity. Pure water 
does	not	conduct	electricity;	impurities	of	water	are	what	allow	
electricity	to	pass	through	the	water.	These	impurities	are	salts	
and metals. Since total and dissolved metal values are very low, 
conductivity	primarily	measures	how	much	salt	is	in	the	water.	
Most	naturally-occurring	waters	have	some	level	of	conductiv-
ity.

High	conductivity	can	cause	physiological	effects	in	animals	
and	plants.	It	also	has	negative	implications	for	TDS.	Indirect	
effects	of	excess	dissolved	solids	are	primarily	the	elimination	
of desirable food plants and habitat-forming plant species. 
Agricultural uses of water for livestock watering are limited by 
excessive dissolved solids and high dissolved solids can be a 
problem	in	water	used	for	irrigation.

Dissolved 

Oxygen (DO)
Measure of the oxygen in the water.

Low DO values can lead to a reduced abundance and diversity 
in	aquatic	communities.	Very	low	levels	(<2)	can	be	indicative	
of higher levels of oxygen-demanding plants that use up DO 
during the decay process.

Secchi Depth A measure of the transparency of water - the maximum depth 
at which a black and white disk is visible.

Higher	transparency	leads	to	a	more	robust	aquatic	plant	life	
(particles	in	water	block	sunlight	for	photosynthesis).		High	
transparency	coupled	with	high	nutrients	can	lead	to	negative	
impacts	on	DO	and	aquatic	life.

Stream Flow
Volume	of	water	moving	over	a	location	over	a	period	of	time.	
Low	flow	conditions	common	in	the	warm	summer	months	cre-
ate	critical	conditions	for	aquatic	organisms.

At	low	flows,	the	stream	has	a	lower	assimilative	capacity	for	
waste inputs from point and nonpoint sources.

Conventional Laboratory Parameters
Parameter Description Effects to Water body

Solids Total and dissolved materials of any kind (calcium, magnesium, 
potassium, sodium, bicarbonates, chlorides, and sulfates).

High total dissolved solids indicate higher amounts of dissolved 
salts	which	can	reduce	the	diversity	of	aquatic	life	and	can	
render	the	water	unusable	for	human	consumption,	industry	
and agriculture.

Nutrients Nutrients include nitrogen compounds, ammonia, and phos-
phorus.

High levels can cause excessive plant growth, which can lead 
to	reduced	dissolved	oxygen	and	fish	kills,	reduced	stream	flow	
and reduced navigability of the waters. Elevated ammonia can 
also	be	toxic	to	aquatic	life.

Chlorophyll-a Chlorophyll-a is used as an indicator of algal growth in water. High levels for long periods may indicate low water quality and 
are	indicative	of	excess	nutrient	levels.

Non-conventional Laboratory Parameters

Parameter Description Effects to Water body

Metals

Aluminum, arsenic, barium, chromium, copper, lead, mercury, 
nickel, silver, and zinc. Metals can be tested as total or dissolved 
metals in water or metals in sediment to determine long-term 
accumulation.

High	concentrations	can	result	in	long-	and	short-term	effects	
on	aquatic	life	and	human	health.

Organics
Chemicals containing carbon and hydrogen. Organic compounds 
analyzed	are	herbicides,	pesticides	and	industrial	compounds	
both in water and in sediment.

Organics	can	result	in	long-	and	short-term	effects	on	aquatic	
life and human health.

Biological Parameters

Parameter Description Effects to Water body

Nekton Fish captured in the river during biological surveys using both 
electrofishing	and	seining	methods

Using Index of Biologicial Integrity (IBI), Indicate biodiversity 
and overall health of river. 

Benthics Freshwater	macroinvertebrates	collected	during	a	five-minute	
kick net method

Using	IBI,	this	biological	aquatic	assemblage	analysis	indicates	
biodiversity and overall health of river. Healthy macroinverte-
brate	communities	can	be	excellent	indicators	of	high	water	
quality.
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Table 3. Designated Uses for Freshwater
Designated Uses

Designated 
Use

Description Primary  
Parameter

Criteria

                                     
Contact 

Recreation 
(CR)

3 levels 
depending on 
the use of the 
water:Fishing, 
swimming, 
wading, boat-
ing, etc

Note: Second-
ary contact 
recreation	
criteria is not 
applied in any 
of the seg-
ments in the 
Rio Grande 
Basin

Bacteria: 
E. Coli

Tidal and 
saline- En-
terococcus 
(Entero)

Primary Contact 
Recreation	(significant	
possibility of water 
ingestion,	i.e.	swim-
ming)

Geometric mean:

126 colony forming 
units (CFU) for E. Coli

35 CFU Entero
Secondary Contact 
Recreation	(limited	
body contact that 
poses	a	less	signifi-
cant	risk	of	ingestion	
of	water,	i.e.	fishing,	
boating)

Geometric mean

630 colony forming 
units (CFU) for E. Coli

175 CFU Entero
Non- Contact Recre-
ation:	Unsuitable	for	
contact	recreation

Public Wa-
ter Supply 

(PS)

Drinking water 
source

See full list of Human Health Criteria 
in Table 2 of the TSWQS

Aquatic Life 
Use (ALU)

4 levels 
depending on 
the ability of 
water body 
to support 
aquatic	life

DO - average 
values

(E)	Exceptional	6.0	
mg/L
(H) High 5.0 mg/L
(I) Intermediate 4.0 
mg/L

(L) Limited 3.0 mg/L

Toxics in 
Water

See	full	list	of	Aquatic	Life	Criteria	in	
Table 1 of the TSWQS

Fish  
Consump-
tion (FC)

Prevent con-
tamination	to	
protect human 
health

See full list of Human Health Criteria 
in Table 2 of the TSWQS

Example: Mercury - 0.0122 ug/L in 
water	&	fish

General Use 
(GU)

General water 
quality

Water Temp, High pH, Low pH, Dis-
solved Solids, Nutrients, and Chlo-
rophyll-a. See Tables 2 and 4 in this 
document.

Table 4. Water Quality Parameters
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Table 5. Summary of Water Quality Impairments and Concerns in the Rio Grande Basin

Seg-
ment

Segment Name Parameter (s)  
Impaired

Year  
First 

Listed

Parameter(s) of Concern Type of 
Concern

2301 Rio Grande Tidal No Impairment Bacteria
Chlorophyll-a
Nitrate

CN
CS
CS

2302 RG Below Falcon Reservoir Bacteria 1996 Ammonia
Chlorophyll-a
Depressed Dissolved Oxygen

CS
CS
CS

2302A Los Olmos Arroyo Bacteria 2004 Chlorophyll-a CS

2303 International	Falcon	Reservoir No Impairment Toxicity in Water
Total Phosphorus
Ammonia
Nitrate

CN 
CS
CS
CS

2304 RG	Below	Amistad	International	Reservoir Bacteria 1996 Toxicity in Water
Ammonia

CN
CS

2304B Manadas Creek No impairment Bacteria
Chlorophyll-a
Ammonia

CN
CS
CS

2305 International	Amistad	Reservoir Chloride
Total Dissolved 
Solids

2014
2014

Nitrate CS

2306 RG	Above	Amistad	International	Reservoir Sulfate
Total Dissolved Solids
Chloride

2010
2010
2010

Chlorophyll-a
Total Phosphorus
Fish Kill Report

CS
CS
CN

2306A Alamito Creek No impairment No Concern

2307 RG Below Riverside Diversion Dam Bacteria
Chloride
Total Dissolved Solids

2002
1996
1996

Nitrate
Total Phosphorus
Ammonia
Chlorophyll-a

CS
CS
CS
CS

2308 RG	Below	International	Dam Bacteria 2014 Chlorophyll-a
Total Phosphorus
Ammonia

CS
CS
CS

2309 Devils Rivers No Impairment No Concern

2310 Lower Pecos River No Impairment Harmful algal bloom/golden alga CN

2310A Independence Creek No Impairment No Concern

2311 Upper Pecos River Depressed DO 2006 Harmful algal bloom/golden alga
Bacteria
Chlorophyll-a
Depressed DO

CN
CS
CS

2312 Red	Bluff	Reservoir No Impairment Harmful algal bloom/golden alga
Chlorophyll-a
Depressed DO

CN
CS
CS

2313 San Felipe Creek Bacteria 2014 No Concern

2314 RG	Above	International	Dam Bacteria 2002 Chlorophyll-a CS

2315 RG Below Rio Conchos* Not evaluated Not evaluated

 CN - Concern for near-nonattainment of the Water Quality Standards
 CS - Concern for water quality based on screening levels
*New segment in 2014 WQS Revision. This segment was previously a part of Segment 2306.

	Note:	Each	Segment	is	further	subdivided	into	Assessment	Units	(AU).	The	entire	segment	may	not	be	impaired.	The	complete	list	of	
impairments and AUs can be found at the TCEQ 303(d) website.
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Where does the data come from?
The USIBWC Clean Rivers Program is proud to be partnered with 20 partners: 4 laboratories, five USIBWC field of-

fices, three universities, three municipalities, non-profit organizations, and other state and federal agencies. These 
partners have volunteered to collect water quality data in addition to their own projects and work goals, and the col-
laboration helps monitor this large watershed. The large collaboration works by making sure that USIBWC CRP staff 
keeps in constant contact with all the partners via phone calls, emails, and meetings.

All USIBWC CRP partners are trained by USIBWC CRP staff, and all partners use the sampling methods outlined in 
TCEQ’s Surface Water Quality Monitoring Procedures Manual, Volume 1. The stations monitored are agreed upon at 
annual meetings. Field sheets and chain of custody records are kept by both the partner and the USIBWC CRP staff, 
so that the integrity of the data can be traced if needed. All partners use the same standard equipment. The water 
samples are sent to laboratories accredited by the State of Texas under the National Environmental Laboratory Ac-
creditation Program (NELAP).  This is a requirement in order for the data collected by the partners to be accepted by 
the State of Texas for assessment purposes. The reports are then sent to USIBWC CRP staff. 

The USIBWC CRP coordinates all the data received from the partners, in the form of field data, and the laboratories, 
in the form of lab reports. The staff checks the data against rigorous quality assurance criteria, consolidates all the 
data into usable reports, and sends the data to the TCEQ to be reviewed. Once the TCEQ reviews these reports, the 
data is uploaded into the state’s database, called SWQMIS (Surface Water Quality Monitoring Information System). 
All data collected by the CRP partners is available to the public on the USIBWC CRP website. 

Coordinated Monitoring Schedule
All entities that monitor the Rio Grande in Texas gather annually to discuss and coordi-
nate monitoring activities.  You can see who is collecting water quality data, where, and 
how often within the Rio Grande watershed on the Coordinated Monitoring Schedule.

http://cms.lcra.org/

How does it work and who monitors what?
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Pictured from left: TCEQ’s Surface Water 
Quality Monitoring Procedures manual Vol-
ume 1, ProDSS User Manual, 2016/2017 Rio 
Grande Basin Quality Assurance Project Plan



This Year’s Highlights

EPCC: A study of the Environmental and Genetic Fac-
tors Affecting Antibiotic Resistance of Bacteria from 
the Rio Grande River in the El Paso, TX-Cd. Juarez, 
Mexico

The goals of this project are to assess the extent of antimicro-
bial resistant bacterial populations (including the identification 
of genetic markers such as integrons and beta lactamase genes) 
and the presence of antimicrobial residues in surface water and 
sediment of the Rio Grande River in the El Paso, Texas/Cd. Juárez, 
México border region. Based on previous data we hypothesize 
that waters of the Rio Grande carry antibiotic resistant bacteria, 
antimicrobial markers such as mobile genetic elements called inte-
grons and antibiotic residues. The main objectives of this project 
are 1) isolate, identify and determine antimicrobial susceptibility 
patterns of bacteria, 2) determine the presence of antibiotic resi-
dues, 3) determine the presence of integrons and genes for ex-
tended spectrum Beta-Lactamases (ESBL) bacteria. The long term 

goal is to characterize the bacterial communities carrying resistant genes along the Rio Grande River and to 
determine the environmental and public health implications.  The project is funded by the Marsh Founda-
tion through a collaboration between Dr. Delfina Dominguez (clinical/molecular microbiologist at UTEP), Dr. 
Wen-Yee Lee (analytical/environmental chemist, at UTEP), and Dr. Maria Alvarez (environmental microbiolo-
gist at EPCC). EPCC RISE students as well as UTEP graduate and undergraduate students will be participat-
ing in the project. -- Dr. Maria Alvarez, PhD   

EPCC RISE 

The Transmountain campus of El Paso Community College is host to the Research Initiative for Scientific En-
hancement (RISE) to the Challenge Program.  The program is funded from the RISE Program at the National 
Institutes of Health (NIH).  The program consists of student, faculty, and community development activities 
with the goal of providing students pursuing a science degree with the tools to be successful in college and 
pursue a career in the biomedical sciences and attain a post-doctorate degree.  EPCC RISE has been a Clean 
Rivers partner since 2000.   Students of RISE acquire field experience and training in water sample collection 
when they accompany us to their designated sites.  USIBWC provides the transportation to field sampling 
escpecially beyond the border wall.  USIBWC CRP also provide equipment and supplies in their water sam-
pling efforts.
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Oil Refinery near Laredo

A Texas based petroleum company is in the process 
of building a $500 million refinery four miles West of 
Bruni, Texas, which is about 45 minutes East of Laredo.  
The plans for the refinery is processing up to 50,000 
barrels a day of crude oil from the Eagle Ford Shale. 
The crude oil would be processed into jet fuel, diesel, 
gasoline, and it would be shipped thru Laredo by rail or 
pipeline into Mexico.  

Organizations in Laredo including the Rio Grande In-
ternational Study Center (RGISC) consider the devel-
opment of the oil refinery is a potential environmental 
threat to the air and water in the proposed area.  There 
are also public health risks that are associated with oil 
refineries that release large quantities of chemicals. 

The RGISC is actively involved in examining what 
potential negative environmental effects after the oil 
refinery is built.  

 

Plastic Bag Ban Ordinance
Since the 1960s, plastic bags have quickly risen to become the most 
popular bagging method for grocery stores and other stores around 
the world. Plastic bags are recyclable or biodegradable, but many 
consumers reuse plastic bags for storage or trash, after which they 
end up in landfills.
On June 2, 2014, Laredo celebrated when the City Council passed 
a plastic bag ordinance or Laredo which took effect April 30, 2015. 
The celebration was short- lived, when it was reported on August 17, 
2016, that the Fourth Court of Appeals reversed the City Council’s 
ruling on the plastic bag ban. The suit on the Laredo plastic bag ban 
was brought forth by the Laredo Merchant Association stating the 
bag ban preempted Texas State law. The state law being cited in the 
ruling by the Fourth Court of Appeals is that local government can-
not adopt an ordinance, rule, or regulation that prohibits the sale of 
containers or packages for the purpose of solid waste management 
or assess a fee on the use or sale of a container or package. This ruling 
against the City Council of Laredo, may also be used in overturning 
plastic bag bans in other cities in Texas such as Brownsville which 
also assesses a $1 fee on the use of plastic bags. 

RGISC YEAR IN REVIEW



Día del Río 2016 
October 2016 marked the 22nd consecutive year that 
RGISC celebrated Día del Río, a month long cel-
ebration which the RGISC hosted a number events 
to bring awareness to the Rio Grande.  The month 
long event began with a proclamation where Laredo, 
Nuevo Laredo, and Webb County elected officials 
came together underneath International Bridge #2 
( Juarez-Lincoln) and declare October as Día del Río 
month.  The three main events were the 7th annual 
Rio Research Roundup, a lecture presentation by 
Robert Zimmerman Jr., and the Paso del Indio Na-
ture Trail Workday.  

Pictured: RGISC volunteers at the Paso del Indio Nature Trail Cleanup
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7th Annual Rio Research Roundup

The 2016 Rio Research Roundup is the annual binational basin-wide student water testing project.  Over 85 
school teams, including 28 local Laredo teams, tested the water quality of the Rio Grande.  The event was held 
on October 12, 2016 throughout various points of the Rio Grande.

The teams from the U.S. and Mexico participated in our annual binational water testing program for the Rio 
Grande-Rio Bravo watershed basin, and several smaller river basins in Texas that also drain into the Gulf of 
Mexico.   Teams tested for phosphates, nitrates, pH, temperature, turbidity, biochemical oxygen demand, and 
coliform bacteria levels, and other water quality measurements.  Students learned how the actions of one 
community upstream can affect another community downstream. The teams documented what they saw in the 
field and incorporated it into a series of tasks: short video, short essays, free writing, and a piece of literary or 
visual art.  

The Roundup is an outstanding way for students to get hands-on field experience as well as express their 
creativity and love of nature. Judges are currently in the process of submitting results. Winners of the 2016 Rio 
Research Roundup will be announced soon. 

Kayaking down the Rio Grande
Part of the Dia Del Rio celebration is the 
Kayak daytrip that led by led by Dr. Tom 
Vaughan.  This daytrip event has limited 
spacing due to the number of kayaks that 
are available.  Eleven kayakers were guid-
ed by Dr. Vaughan down the Rio Grande 
to Father McNaboe Park.  Kayakers that     
participated ranged from first timers to ex-
perienced kayakers.  
The event was a great way to allow the peo-
ple of Laredo to “relax” and enjoy all that 
the scenery of the Rio Grande has to offer.   

Pictured: Kayakers traveling down the Rio Grande guided by 
Dr. Tom Vaughan (photo provided by RGISC)
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Speaking Engagement with Robert Zimmerman Jr. 
On October 13, Robert Zimmerman, Jr., Executive Direc-
tor of the Charles River Watershed Association (CRWA) 
gave a community talk at the Laredo Public Library dis-
cussing the ban of public swimming in Boston’s Charles 
River in the 1950’s due to the high level of pollutants.   The 
focus of his lecture was the five principle of water transfor-
mation:
1.  Restore Nature
2.  Resource to waste to resource
3.  Keep water local
4.  Flexibility-adaptability-Interconnectedness
5.  Promote and support rich diversity
The basis of the five principles led to the “first public swim” 
on July 13, 2013, by the Charles River Conservancy, the 
CRWA, and the Esplanade Association.  Mr. Zimmer-
man’s lecture serves as a case study of the Charles River with 
the theory that the five principle can be applied to the Rio 
Grande as both rivers face similar problems with industrial 
pollution and raw sewage discharges.   

Pictured: RGISC members with Bob Zimmerman (photo provided by 
RGISC)

2016 Laredo Birding Festival

The creek systems of North and Central Laredo are a 
popular destination for birders that come from as far as 
Canada to view the hundreds of species of birds, from the 
White-collared Seedeater, kingfishers, Grey Hawk, warblers, 
Crested Caracara, orioles, and wintering waterfowl, among 
many other species. 

Professional field guides that lead daily field trips in early 
February that hit hotspots and private South Texas ranches 
to observe birds that live in habitat as diverse Rio Grande 
habitats ranging from riparian river vegatation  and Tam-
aulipan scrub.
  
Birders were treated with the rare treat of the reappearance 
of the Amazon Kingfisher.  The first Amazon Kingfisher was a female that appeared back in 2010 in Laredo.  
Her appearance in the area brought over 1,000 birders to Laredo to just catch a glimpse of her.  The Amazon 
Kingfisher female was spotted on October 30, 2016 at Zacate Creek.  The bird is extremely rare in the United 
States. Laredo is the only city in the United States to have four different kingfishers: the Belted, Ringed, 
Green, and now the Amazon. 

Over 300 pieces of beautiful artwork was submitted by students and adult artists for the 4th annual “Birds 
of the Brush” art contest at the Laredo Center for the Arts hosted by the RGISC.  At the library, children 
learned how to use binoculars, make bird feeders, and bird identification as part of the 4th annual “Fun with 
Feathery Friends.” 

   

Pictured: Amazon Kingfisher (Photo by Raul Delgado)



Pictured: RGISC volunteers at Manadas Creek cleanup 
(photo provided by RGISC)

Pictured above: Trash and debris in Manadas Creek (photo provided by RGISC)
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Manadas Creek Restoration Project

In 2015, students of the Advanced Placement Environmental class 
of St. Augustine High School learned of the pollution of Manadas 
Creek. Following their discovery, RGISC made monthly visits from 
January to June in 2016 to the Manadas Creek wetland to help 
restore one of Laredo’s last remaining wetlands.

The wetland project is a community project that is led by the stu-
dents of St. Augustine High School. The Manadas Creek wetland 
is home to a diverse number of animals and vegetation including 
Washingtonia palms, sedges and rushes, climbing milkweed, and tall 
cattails that share the environment with tilapia, beavers, raccoons, 
kiskadees, egrets, and kingfishers, among many other species of 
animals and plants.

Customers and employees of a nearby shopping plaza and associ-
ated businesses have littered the area with trash and debris that 
collected in the creek over the years, particularly during rain events. 
The students of St. Augustine High School ,along with other high 
school and college student groups and with the assistance of the 
RGISC, have taken the initiative to begin cleanup and restoration 
of this once beautiful ecosystem.

In 2016, RGISC and student and community volunteers have be-
gun Phase I of the Manadas Creek Restoration Project (as shown in 
the picture to the left) which consists of volunteer clearing of trash 
and debris.  See photographs below and on the following page for 
examples of the trash and debris found in Manadas Creek.

Pictured above: Dr. Vaughn standing in the middle of trash and debris at 
Manadas Creek (provided by RGISC)



Pictured above and left: Trash, debris, and shopping carts 
from nearby shopping plaza in Manadas Creek (photo 
provided by RGISC)

Pictured above: Dr. Vaughn speaking to reporter on the devestation to Mana-
das Creek from the trash and debris caused from nearby shopping plaza 
(photo provided by RGISC)
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Big Bend Ranch State Park Cleanup

In an effort to maintain healthy waterways in the Big Bend area, Big Bend Ranch State Park offered free 
entrance passes to volunteers that would pick up litter from the Rio Grande River corridor from November 
1-15, 2016.  Registered volunteers received their supplies from the park.  The organizations or individuals 
that collected the most bags of litter would receive special recognition for their efforts by the state park at 
the Barton Warnock Center and at the Fort Leaton State Historic Site. 

Pictured: Volunteers at Big Bend Ranch State Park getting ready for cleanup (photo 
provided by TPWD)

Pictured: Collected trash compiled by volunteers at Big Bend Ranch State Park  (photo 
provided by TPWD)

Pictured: Volunteers removing trash from Rio Grande at Big 
Bend Ranch State Park (photo provided by TPWD)
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The National Park Services celebrated its 
100th Anniversay on August 25, 2016.  The 
national centennial event was celebrated 
accross the country with its partners and visi-
tors, including Big Bend National Park.

Big Bend National Park hosted their centen-
nial event in the Spring of 2016 at Rio Grande 
Village Campground.  Over 550 people at-
tended the event to enjoy the park and 
explore booths set up to highlight divisions 
within Big Bend National Park, Texas State 
Parks, the McDonald observatory, and even 
Boquillas, Coahuila, Mexico.
 
Boquillas, Coahuila, Mexico, is a tiny village 
that is isolated from any major cities.  There 
is also a port of entry between Big Bend 
National Park, Texas to Boquillas, Coahuila, 
Mexico.

Pictured: Entrance to Centennial event at BBNP  (photo provided by BBNP)

Pictured: Lydia Smith explaining to a visitor how water is sampled along the 
Rio Grande.  (photo provided by BBNP)

Pictured: Two ladies of Boquillas promoting tourism 
to the town of Boquillas.  (photo provided by BBNP)
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National Park Services Centennial Celebration at Big Bend National Park



The Middle Rio Grande Basin
The Middle Rio Grande Sub-basin consists of 
the   portion of the Rio Grande flowing from just 
below International Amistad Reservoir to just 
above             International Falcon Reservoir.  The 
303-mile (487-km) stretch of the Middle Rio Grande 
spans five counties in Texas and the Mexican States 
of Coahuila, Nuevo Leon, and Tamaulipas.  Del Rio, 
Eagle Pass and Laredo, Texas, along with Mexican sis-
ter cities Ciudad Acuna, Coahuila, and Nuevo Laredo, 
Tamaulipas, compose the majority of the population 
living along the Rio Grande in this reach.  Laredo, in 
particular, is one of the fastest growing cities in Texas.  
Increases in trade with Mexico, manufacturing growth, 
and tourism have all contributed to the population 
increases in the area.

The northernmost and easternmost portions of the 
Middle Rio Grande Sub-basin lie in the Edwards 
Plateau region with the remainder of the Sub-basin oc-
curring in the South Texas Brush Country.  Within areas 
located downstream of the International Amistad Reservoir, where the river flows into the Middle Rio Grande 
Sub-basin, the terrain transitions to form rolling, irregular plains and continues with this pattern until it turns 
into coastal plains as the river approaches the Gulf of Mexico in the Lower Rio Grande Sub-basin.   Water 
impounded behind International Amistad Dam slows in velocity and much of the suspended solids carried 
from the Upper Rio Grande Sub-basin sinks within this area.  Most municipalities along this portion of the Rio 
Grande are dependent on surface water for domestic, agricultural, and industrial use.  Del Rio is the only ma-
jor city in this Sub-basin that relies on groundwater for its water needs.  San Felipe Creek, a major spring-fed 
tributary located within Del Rio, enters the Rio Grande in Val Verde County, downstream of the International 
Amistad Dam.  Groundwater is primarily provided by the Edwards-Trinity (Plateau) that underlies most of this 
region.  The largest economic sectors are based primarily on tourism, hunting, ranching, and governemnt (e.g., 
Laughlin Air Force Base in Del Rio).  

The USIBWC has two dams along this stretch of the river: Amistad International Reservoir and Falcon Inter-
national Reservoir. Falcon Internation Reservoir serves for conservation purposes, and water is released during 
scheduled water releases to both countries, as well as during severe weather-related occurrences (hurricanes, 
tropical storms) that require large amounts of water to be carefully released to prevent flooding of the urban 
areas downstream. Amistad International Reservoir was constructed for the primary purpose of flood control to 
prevent loss of life and damage to property below the dam and water conservation storage for the benefit of the 
United States and Mexico during times of drought for domestic and agricultural use. 

The USIBWC CRP has 5 partners in the middle Rio Grande: USIBWC Amistad Department field office, 
USIBWC Laredo field office, City of Laredo Health Services, Laredo Environmental Services, and Rio Grande 
International Study Center (RGISC). The partners monitor 15 stations in Segment 2304 and the TCEQ       
regional office in Laredo monitors three stations in Segment 2313, providing field, flow, and water quality data 
for the program to promote the protection, restoration, and wise use of Texas surface-water resources. Each    
segment will be discussed in more detail.

Pictured: CRP Station 17596, Rio Grande at Apache Ranch
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Figure 4. Map of  the Middle Rio Grande Basin in Texas
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Things To Do at Amistad 
provided by National Park Service of the Amistad National Recreation Area

The Amistad National Recreation Area in the United States section is a host to a variety of recreational activities.  
Recreational activities include boating, fishing, swimming, hiking, viewing Native American Rock Art, and Bird 
Watching. 

One of the remarkable features that Amistad has to offer are the guided tours for the viewing of Native American 
Rock Art and bird watching.  The rock art can be viewed by boat or on foot through the exploration of the caves 
found at Amistad.  

For more information on recreational activities at Amistad visit:  https://www.nps.gov/amis/index.htm. 

Pictured: Visitors boating at Lake Amistad

Pictured: Campsite at Amistad with Lake 
Amistad in backgraound

Pictured: White Shaman, Pecos River style 
pictograph

Pictured: Hiking trail at Amistad
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Figure 5. Water Quality Impairments in the Middle 
Rio Grande Basin
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Figure 6. Water Quality Concerns in the Middle Rio 
Grande Basin
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RIO GRANDE WATER QUALITY UPDATE
As previously stated, due to the size of the Rio Grande Basin, the USIBWC CRP program has split it into four 
sub-basins.  Table 6 characterizes the middle sub-basin and the segments associated with it, describes active 
stations in those segments, and gives water quality information for these segments. For questions about 
water quality in the Middle Rio Grande Sub-Basin, or for information on historical or currently inactive sta-
tions, please contact USIBWC CRP staff (contact information located in back cover).

Table 6. Water Quality Review for the Middle Rio Grande Sub-Basin
Water Quality Review for the Middle Rio Grande Sub-Basin

Segment *Uses Stations Length Segment  
Characteristics Water Quality Summary

San Felipe 
Creek - 
Segment 
2313

PCR, H, 
PS

15820, 15821, 
13270 9 mi

A high quality stream that 
originates in the Del Rio area. 
Two springs, located within 
the city limits, make up the 
San Felipe springs, which be-
come the San Felipe Creek.

The segment is listed impaired for bacteria, but ex-
hibiting	no	concerns.	This	creek	has	a	positive	effect	
on the Rio Grande as the water quality is very high 
and helps to reduce some of the sediment loading 
in the Rio Grande as it travels downstream to other 
communities.	

Rio 
Grande 
below 
Amistad 
Reser-
voir and 
Manadas 
Creek - 
Segments 
2304 and 
2304B

PCR, H, 
PS

21542, 15816, 
15815, 15814,  
20650, 13202, 
17410, 15839,  
17596, 20999, 
20997, 13560, 
13208, 13116

226 mi

Defined	as	the	Rio	Grande	
just downstream of Amistad 
Reservoir	to	the	confluence	
of the Arroyo Salado in Za-
pata County.

This area has experienced rapid urban growth during 
the past 10 years. The designated uses for this seg-
ment	are	high	aquatic	life	use,	contact	recreation,	
general	uses,	fish	consumption,	and	public	water	
supply use with all uses being fully supported except 
for	contact	recreation	at	some	sites	due	to	high	bac-
teria levels.
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Pictured above: Local people enjoying a hot day at the San Felipe Springs (photo provided from Google images)



Segment 2313, San Felipe Creek
From the confluence of the Rio Grande in Val Verde County to a point 2.5 miles (4.0 km) upstream of US 90 in 
Val Verde County, which runs for 9 miles (14 km). The segment has one assessment unit (AU): 

 Segment 2313, San Felipe Creek

 2313_01, From the Rio Grande confluence to the San Felipe Springs upstream of U.S. Hwy 90 

There are 3 active stations within this segment:

 13270, San Felipe Creek at Guler Confluence with the Rio Grande

 15820, San Felipe Creek at West Springs near West Wells in Del Rio in west channel of creek 0.5 KM   
 upstream from US90 Bridge

 15821, San Felipe Creek at Blue Hole flood gates in park between US90 Bridge and Southern Pacific   
 RR Bridge in Del Rio 50M downstream of US90

In the 2014 Intergrated Report, Segment 2313 has E. Coli bacterial impairments and no listings for concerns.  
There are three active stations currently monitored by the Texas Commission on Environmental Quality within 
this segment.  The data reported in Tables 9 and 10, which is submitted by the TCEQ Laredo field office, has 
been extracted from the TCEQ Surface Water Quality Information Management Information System (SWQMIS) 
database.

Table 8. Segment 2313

Segment Segment Name Parameter(s) 
Impaired

Year 
First 

Listed

Assessment 
Category1

Parameter (s) of 
Concern

Level of 
Concern2

2313 San Felipe Creek E. coli 2014 5c -- NS

 NS - Non-supporting 

Table 9. Hydrologic Characteristics 

Assessment Unit (AU) Stations Date Range (mmm yyyy) Mean Flow (cfs)

AU 2313_01
13270 May 2015 – Sep. 2016 89
15820 Aug. 2000 – Nov. 2016 39
15821 Sep. 2001 – Nov. 2016 48

 

Segment 2313 has an impairment for bacteria according to the 2014 TSWQS standards.  Recreational activities 
are common in the surrounding area and may affect the high bacterial counts seen in this segment.  San Felipe 
Creek, San Felipe Spring #3, and Spring #2 are the only water source for the city of Del Rio and Laughlin Air 
Force Base.

Table 10. Data Analysis of Water Quality Issues (mean values)

Station Date Range 
(mmm yyyy)

E. Coli (MPN/100 
mL)

Dissolved Oxygen 
(mg/L)

pH (standard 
units)

Specific Conduc-
tance (μS/cm)

13270 May 2000 – 
Sep. 2016 343 8.7 7.9 501

15820 Aug. 2000 – 
Nov. 2016 306 8.2 7.5 510

15821 Sep. 2001 – 
Nov. 2016 48 7.4 7.4 474
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Land Use

San Felipe Creek has the fourth largest springs in Texas.  The nine-mile stretch of segment 2313 is host to 
numerous recreational activities for the residents of Del Rio, Texas and a popular recreation area for visitors.

Possible negative impacts on water quality

Nonpoint sources- Runoff from urban and suburban areas of Del Rio, Texas may be a source of nonpoint 
source pollution to San Felipe Creek.  The recreational activities from the populace may also be a major con-
tributor to the bacterial contamination in the area.

Agricultural- The irrigation system in Del Rio supplies water to agricultural fields along the creek. Today the 
amount of water diverted from the San Felipe Creek for use in the canal system is regulated by the TCEQ.  
Currently the commission set the yearly usage at 5,000 acre feet. However, the average amount of water 
pumped out of the San Felipe Creek into the irrigation canals is about 3,000 acre feet per year.  

Wildlife- The population of domestic ducks which reside near Highway 90 may be seen as a direct source of 
concentrated fecal pollution.   According to some experts, high amounts of fecal contamination from wildlife 
may contribute to high levels of nitrogen and phosphorus, which contribute to the growth of algae and other 
aquatic plants.  In still waters, such as the Blue Hole area, these plants die in the summer and the decomposi-
tion process removes oxygen in the creek waters which may directly and negatively impact fish populations as 
well as other aquatic inhabitants. In addition, the presence of large amount of coliform bacteria may present a 
health hazard to the children and adults who swim at the Blue Hole.  

Urban Runoff- All existing and future activities can have an impact on San Felipe Creek in terms of urban 
runoff, potential for accidental spills, and any other source of pollution.  Development along the creek has put 
these entities at risk in the event of a flood, but commercial development could also create other sources of 
pollution.  The construction of conventional-style parking lots should be especially discouraged.  Rainfall runoff 
from parking lots can produce pollution, so provisions should be made to construct a catchment (retention 
pond) to process the runoff or it should be directed to extensive areas of native vegetation to filter pollutants 
out.  
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Segment 2313 San Felipe Creek next to Del Rio, Texas (Google Earth map)



Influences of Flow - San Felipe Creek is heavily influenced by rainfall that is capable of flooding, as demonstrated 
from the Flood of 1998.  The 1998 flood demonstrated a massive increase in flow of the San Felipe Creek from 
the remains of Tropical Storm Charley settling over Del Rio, which dumped over 18 inches of rain.  The increased 
rainfall created floodwaters that destroyed over 200 homes along the banks of the creek.  The San Felipe Creek 
area is still recovering from the devastation of the 1998 flood. 

Potential Stakeholders

Landowners      TCEQ Watermaster Office

US Fish & Wildlife Service     TCEQ Regional Offices

TX Parks and Wildlife      Val Verde County

City of Del Rio      Amistad Dam and Reservoir     

Laughlin Air Force Base    Amistad National Recreation Area   

Seminol Canyon State Park & Historic Site  Devils River State Natural Area 

San Felipe Springs     San Felipe Country Club Golf Course  

Val Verde Winery

Recommendations

The TCEQ should continue their routine monitoring of the segment.  The use of pesticides and fertilizers should 
be minimized and discouraged from use among private citizens along the creek. All possible sources of pollution 
should be investigated and eliminated.

Segment 2304, Rio Grande Below International Amistad Reservoir and Segment 
2304B, Manadas Creek
Segment 2304 is defined as the Rio Grande just downstream of Amistad Reservoir to the confluence of the Arroyo 
Salado in Zapata County.  The segment is 226 river miles (364 km) in length. The sister cities of Del Rio, Texas/Ci-
udad Acuña, Coahuila, Eagle Pass, Texas/Piedras Negras, Coahuila, and Laredo, Texas/Nuevo Laredo, Tamauli-
pas are located in this part of the Rio Grande Basin. This area has experienced rapid urban growth during the past 
10 years. The designated uses for this segment are high aquatic life use, contact recreation, general uses, fish 
consumption, and public water supply use with all of the use being fully supported except for contact recreation at 
some sites due to high bacteria levels. There are 15 monitoring stations in this segment primarily located within the 
populated areas along the river. The segment has 11 assessment units, or AUs:

 Segment 2304, Rio Grande Below International Amistad Reservoir

 2304_01, From the Arroyo Salado confluence upstream to the San Idelfonso Creek confluence 

 2304_02, From the San Idelfonso Creek confluence upstream to International Bridge #2

 2304_03, From the International Bridge #2 upstream to the City of Laredo water treatment plant intake 

 2304_04, From the City of Laredo water treatment plant intake upstream to the World Trade Center Bridge

 2304_05, From the World Trade Center Bridge upstream to the Columbia Bridge 

 2304_06, From the Columbia Bridge upstream to El Indio 

 2304_07, From El Indio upstream to downstream of US Hwy 277 (Eagle Pass) 

 2304_08, From downstream of US Hwy 277 (Eagle Pass) upstream to the Las Moras Creek confluence 

 2304_09, From the Las Moras Creek confluence upstream to the San Felipe Creek confluence  

 2304_10, From the San Felipe Creek confluence upstream to the Amistad Dam 
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 Segment 2304B, Manadas Creek

 2304B_01, From the Rio Grande confluence in Laredo to a point 1.3 km (0.81 mi) upstream of Bob Bullock  
 Loop

There are 15 active stations within these segments:

 Station 13200 – Rio Grande 50 yards upstream of confluence of Zacata Creek and Rio Grande

 Station 13202 – Rio Grande at Laredo Water Treatment Plant pump intake 

 Station 13208 – Rio Grande 12.8 miles (20.6 km) below Amistad Dam, 1,115 feet (340 m) upstream of   
 U.S. 277 Bridge in Del Rio 

 Stations 13560 – Rio Grande, 4.5 miles (7.2 km) downstream of Del Rio, Texas at Moody Ranch 

 Station 15814 – Rio Grande at International Bridge #2 (East Bridge) in Laredo

 Station 15815 – Rio Grande at Masterson Road in Laredo, 6.2 miles (9.9 km) downstream of International  
 Bridge #1 

 Station 15816 – Rio Grande at Rio Bravo, 0.3 miles (0.5 km) downstream of the community of El Cenizo

 Station 15839 – Rio Grande at the Colombia Bridge

 Station 17410 – Rio Grande below World Trade Bridge

 Station 20650 -- Rio Grande 115 meters South and 304 meters West from the intersection of Rancho Viejo  
 Drive/Zebu Court and Rienda Drive in Father McNaboe City Park in Laredo

 Station 20997 -- Rio Grande at Main Street boat ramp approximately 400 meters upstream of US 57/Inter 
 national Bridge in Eagle Pass

 Station 20999 -- Rio Grande at Kickapoo Casion boat ramp South of Eagle Pass

 Station 17596 – Rio Grande at Apache Ranch 

 Station 21542 -- Rio Grande at El Cenizo Park 220 meters West of intersection of Cadena and Jimenez

 Station 13116 – Manadas Creek at FM 1472 North of Laredo

Segment 2304 is impaired for bacteria in five assessment units, which have been listed on the Texas Integrated 
Report since 1996.  There are also concerns for near non-attainment of water quality standards based on screen-
ing levels in AUs 2304_03, 2304_04, 2304_08, and in Segment 2304B_01.  The data reported in Tables 12 and 13 
are compiled from data collected by the USIBWC CRP and extracted from TCEQ’s SWQMIS database.

Segment 2304 has impairments for bacteria in five AUs, and there are water quality concerns for the area icluding 
ammonia and water toxicity.  Segment 2304B_01 has concerns for bacteria, ammonia, and chlorophyll-a. 

Table 11. Segment 2304

Segment Segment Name Parameter(s) 
Impaired

Year 
First 

Listed

Assessment 
Category1

Parameter (s) of 
Concern Level of Concern

2304_01 Rio Grande from the 
Arroyo Salado E. coli 1996 5c -- NS

2304_02 Rio Grande from the 
San Idelfonso Creek E. coli 1996 5c NS

2304_03
Rio Grande from the 
International	Bridge	
#2 

E. coli 1996 5c Water Toxicity
NS- bacteria

CN- Water Toxicity

2304_04

Rio Grande from the 
City of Laredo water 
treatment plant 
intake 

-- Water Toxicity CN
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Segment Segment Name Parameter(s) 
Impaired

Year 
First 

Listed

Assessment 
Category1

Parameter (s) of 
Concern Level of Concern

2304_07 Rio Grande from El 
Indio E. coli 1996 5c NS

2304_08 Downstream of US 
Hwy 277 (Eagle Pass) -- Ammonia CS

2304_09 Rio Grande from the 
Las Moras Creek E. coli 1996 5c NS

2304B_01 Manadas Creek from 
the Rio Grande --

E. coli
Chlorophyll-a
Ammonia

CN- bacteria

CS- Chlorophyll-a

CS- Ammonia

CS- Concern for water quality based on screening levels

CN- Concern for water quality based on non-attainment of water quality standards 

NS - Non-supporting

Table 12. Hydrologic Characteristics 

Assessment Unit (AU) Stations Date Range (mmm yyyy) Mean Flow (cfs)

AU 2304_01
21542 Oct. 2014 - Apr. 2016 1,061
15816 Feb. 2000 - Apr. 2016 1,233

AU 2304_03 15814 Feb. 2000 - Aug. 2016 1,665
AU 2304_05 17410 Jan. 2001 - Jul. 2016 1,732

AU 2304_06
17596 Oct. 2001 - Jul. 2016 1,659
15839 Feb. 2000 - Nov. 2016 1,725

AU 2304_07 20999 Aug. 2010 - Sep. 2016 2,087
AU 2304_08 20997 Sep. 2011 - Sep. 2016 2,160
AU 2304_09 13560 Jan. 2000 - Aug. 2016 1,485
AU 2304_10 13208 Jan. 2000 - Jul. 2016 1,089

 

Table 13. Data Analysis of Water Quality Issues (Mean values)

Station Date Range
E. Coli 

(MPN/100 
mL)

Fecal 
Coliform 
(CFU/100 

mL)

Dissolved 
Oxygen 
(mg/L)

pH 
(Standard 

units)

Specific 
Conduc-

tance 
(μS/cm)

T D S 
(mg/L)

Chloro-
phyll-a 
(µg/L) 

concerns 
only 

Ammonia 
(mg/L) con-
cerns only

21542
Oct. 2014 

– Apr. 
2016

2,347 -- 6.9 8.1 996 700 -- --

15816
Feb. 2000 

– Apr. 
2016

1,071 -- 7.2 8.2 979 715 -- --



Station Date Range
E. Coli 

(MPN/100 
mL)

Fecal 
Coliform 
(CFU/100 

mL)

Dissolved 
Oxygen 
(mg/L)

pH 
(Standard 

units)

Specific 
Conduc-

tance 
(μS/cm)

T D S 
(mg/L)

Chloro-
phyll-a 
(µg/L) 

concerns 
only 

Ammonia 
(mg/L) con-
cerns only

15815
Feb. 2000 

– Nov. 
2016

3,619 3,144 -- -- 922 -- -- --

15814
Feb. 2000 

– Aug. 
2016

2,559 -- 9.0 8.1 912 607 5.45 --

20650
Aug. 2005 

– Nov. 
2016

53 76 -- -- 915 -- -- --

13202 Feb. 2000 
– Nov. 16 62 -- 8.0 8.1 909 594 -- --

17410 Jan. 2001 
– Jul. 2016 40 -- 8.0 8.0 881 591 -- --

15839
Feb. 2000 

– Nov. 
2016

72 138 -- -- 897 -- -- --

17596 Oct. 2001 
– Jul. 2016 81 39 8.4 8.2 879 551 -- --

20999
Aug. 2010 

– Sep. 
2016

4,215 -- 6.6 8.0 914 579 -- --

20997
Sep. 2011 

– Sep. 
2016

143 -- 12.1 8.2 864 584 -- <0.1	(since	
Apr. 14)

13560
Jan. 2000 

– Aug. 
2016

963 -- 10.6 8.1 934 585 -- --

13208 Jan. 2000 
– Jul. 2016 63 -- 9.1 -- 972 609 -- --

13116 Nov. 2000 
– Jul. 2016 710 -- 6.3 7.9 3,295 2821 30.25 <0.1	(since	

2013)

Land Use

Segment 2304 stretches from the International Amistad Reservoir to the confluence of the Arroyo Salado in 
Zapata County, which is about 226 miles (364 km) in length. Based on satellite imagery, there are major cities 
and small towns and settlements that have access to the river or tributaries to the Rio Grande on both sides 
of the border throughout the length of the segment.

There are 23 permitted dischargers that discharge into Segment 2304. The permits include one for conven-
tional water treatment, five permits for industrial wastewater treatment, one permit for a Municipal Separate 
Storm Sewer System (MS4), one permit for private domestic wastewater treatment, and 15 permits for public 
domestic wastewater treatment.
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The Texas Water Development Board (TWDB) developed water projection demands based on the increasing 
population growth for each county in their Region Water Plans.

Table 14. Data from the 2016 Regional Water Demand Projections for Counties in Region J and Region 
M from the TWDB

County
Population 
Projection 

2020

Water De-
mand (acre-ft/
yr) 2020 pro-

jections

Population 
Projection 

2030

Water De-
mand (acre-ft/
yr) 2030 pro-

jections

Population 
Projection 

2040

Water De-
mand (acre-ft/
yr) 2040 pro-

jections
Val Verde 54,694 16,777 60,389 17,664 65,902 18,519
Kinney 3,614 5,850 3,639 5,841 3,639 5,829
Maverick 63,107 10,273 72,491 11,538 81,243 12,752
Dimmit No projected demands
Webb 318,028 43,754 393,284 52,567 464,960 61,171
Zapata 16,819 2,996 19,709 3,436 22,876 3,938
Starr 70,803 10,597 80,085 11,631 88,633 12,620

Note: Water demand is reported in “acre-feet”; one acre-foot is equivalent to a quantity of water one foot deep 
occupying one acre, or 325, 851 gallons.

Possible negative impacts on water quality

Nonpoint sources- The Rio Grande is heavily impacted by the municipalities that occupy both sides of this 
section of the river. The sister cities of Del Rio, Texas, and Ciudad Acuña, Coahuila; Eagle Pass, Texas, and 
Piedras Negras, Coahuila; Laredo, Texas and Nuevo Laredo, Tamaulipas, are located in this part of the Rio 
Grande Basin. The rapid growth of urban development in this section of the River is a major contributor to the 
degredation of water quality in this segment of the river. Pedestrian and vehicle traffic at the ports of entry on 
asphalt bridges and roads can lead to water contamination from the kick- up of dust created by the traffic and 
polluted runoff from stormwater into the river. Historically, this area has been subjected to discharges of waste-
water from both sides of the border. The untreated wastewater discharged into the Rio Grande River eventu-
ally flows into the Gulf of Mexico. This type of contamination can have repercussions on the water quality for 
all Texas-Mexico border cities downstream from the point of origin of the contamination.   

Agricultural- This segment is impacted by both urban expansion and agricultural activities.  Agricultural fields 
near the Rio Grande may affect the Rio Grande. There are ranchlands in the lower part of the segment, but 
these have been deemed far enough from the Rio Grande to be unrelated to water quality in the river.  The 
crop lands may cause water pollution due to the use of fertilizers, pesticides, and irrigation. The return flows 
from irrigation are high in nutrients, which can lead to excess algae growth, which can, in turn, lead to de-
creased DO in the water. The use of pesticides during irrigation can lead to water contamination from runoff or 
remnant spray carried by wind. 

Wildlife- Based on the Texas Parks and Wildlife Department (TPWD), this segment is home to a number of 
large and small animals along the segment of the river and its tributaries that may contribute to the bacterial 
issues in the area.  There are watering holes along the segment where livestock from nearby ranches that 
graze near the river also contribute to bacterial problems.  Small and large urban developments are home to 
many domesticated animals that possibly contribute to the bacterial concerns in the river as well.

Urban Runoff- There are multiple communities along the river in this span of the basin.  Del Rio, Eagle Pass, 
Laredo, Ciudad Acuna, Piedras Negras, Nuevo Laredo, Roma, and small settlements border the river.  

According to a 2015 economic report on the Laredo Bridge system, the Texas comptroller department esti-
mated over two million trucks, more than 3,600 trains hauling 400,000 rail cars, 3.5 million pedestrians and 5.2 
million personal vehicles utilized the bridges crossing between Texas and Mexico for the year of 2015.  

Influences of Flow - Segment 2304 is heavily influenced by releases from International Amistad Reservoir. The 
area has several heavy rain events throughout the period of record.  The first station below Amistad Reservoir 
is Station 13208 does not have immediate water quality issues, but there are water quality issues at Station 
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13560 which is approximately 8 river km from Station 13208.  Impacts to the water quality are coming from other 
sources as the water flows downstream.  

Potential Stakeholders

Landowners      TCEQ Watermaster Office

US Fish & Wildlife Service     TCEQ Regional Offices

TX Parks and Wildlife      Cities of Del Rio, Eagle Pass, Laredo, and Zapata, TX

Ciudad Acuña and Piedras Negras, Coahuila Nuevo Laredo, Tamaulipas

Laredo Health Services    Val Verde, Kinney, Maverick, Dimmit, Webb, Zapata,   
       and Starr Counties

TX A&M International University    Laredo Community College    

Sul Ross State University    Rio Grande College

Maverick County Water Control & Improvement District No. 1

Santa Cruz Irrigation District No. 15     

Recommendations

The USIBWC CRP will continue the routine monitoring for a full assessment in 2016. The program will continue 
to monitor and look at increasing or decreasing trends for parameters to identify water quality issues and needs 
in this area.

Satellite Imagery of Station 13116, Manadas Creek (Google Earth map)
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Amistad Dam and Power Plant, Del Rio, Texas
Amistad Dam

Amistad Dam is a major embankment dam across the Rio Grande between Texas, United States and Coa-
huila, Mexico. Built to provide irrigation water storage, flood control, and hydropower generation, it is the 
largest dam along the international boundary reach of the Rio Grande. The dam is over 6 miles (9.7 km) long, 
lies mostly on the Mexican side of the border and forms Amistad Reservoir.  It supplies water for irrigation 
in the Rio Grande Valley, 574 miles (924 km) upstream of the Rio Grande’s mouth on the Gulf of Mexico at 
Brownsville, Texas/Matamoros, Tamaulipas.

Responsibilities include:

1.  Flood control to mitigate the effects of any flood on the loss of life and damage to property below the     
dam. 

2.  Water conservation to make water available during times of drought for domestic and agricultural use. 

3.  Operation and maintenance of dam, reservoir and project.

4.  Operation and maintenance of a hydroelectric generating plant.

5.  Monitor and collect data for the Amistad Dam Safety of Dams Program. 

6.  Serves as the collection point for all river flow data from Presidio to Brownsville Texas

7.  Operate and maintain 90 flood warning, water accounting, special study, rainfall and evaporation stations.

8.  Participates in and collects samples for the Clean Rivers Program and other water quality programs.

9.  Provide the general public, local, state and federal agencies information on operations and maintenance 
of the project.

Pictured: Amistad Dam, near Del Rio, TX
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Who are the CRP Partners in the Middle Rio Grande Sub-basin?
The Texas Clean Rivers Program relies heavily on volunteer partners to collect the water quality samples in their 
areas of the basin. Without these partners, the scope of the program would be very limited. We would like to take 
this opportunity to highlight the CRP partners in the Lower Rio Grande Valley.

USIBWC Laredo Field Office

The USIBWC Laredo Field Office employed Jesus Flores, a new 
hydrotech, who is accompanying Dr. Tom Vaughan and assisting in 
surface water quality monitoring at: Stations 15817, 15818, 13202, 
15814, 15816, 17410 and 21542. The Laredo Office will be taking 
over the duties from Dr. Tom Vaughan from the Rio Grande Inter-
national Study Center (RGISC).  

Pictured above: Laredo Field Office hydrotech 
Jesus Flores

USIBWC Amistad Dam Field Office

The USIBWC Amistad Dam Field Office monitors four routine 
monitoring stations in the area surrounding the Dam: Stations 
20999, 20997, 13560, and 13208.  They have been a CRP partner 
since the program began in 1998, and they bring a wealth of knowl-
edge and experience to the program not only through their sample 
collection, but also in their knowledge of the region. 

Rio Grande International Study Center (RGISC)

The RGISC monitors 7 stations in the Laredo area and has been a 
partner since 19xx. Dr. Tom Vaughan collects samples at Stations 
15817, 15818, 13202, 15814, 15816, 17410 and 21542.  Aside from 
being a CRP Partner, the RGISC is heavily involved in community 
outreach events that bring attention to the Rio Grande including the 
Rio Research Roundup, an annual student water testing project that 
involves nearly 80 student teams from the United States and Mexico.

Pictured above: Dr. Tom Vaughan of RGISC

Pictured above: Amistad Dam Field Office Escequiel 
Bustamante and Larry Curtis Jr.
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City of Laredo Health Services

The City of Laredo Health Department has their 
sanitation inspectors collect the bacteria samples 
while doing their normal duties, but due to so many 
sites in the Laredo area and lack of time, they collect 
a condensed number of field parameters, use a much 
simpler YSI meter, and collect only bacteria.  The City 
of Laredo Health Department lab analyzes the bac-
teria samples, and requests only bacteria testing sup-
plies from the USIBWC El Paso CRP.  They collect 
at Stations 13200, 13202, 15814, 15815, 15839, and 
20650.

Who are the CRP Partners in the Middle Rio Grande Sub-basin?

City of Laredo Environmental Services

City of Laredo Environmental is responsible for 
water quality monitoring for samples collected on 
Manadas Creek in the Laredo area. Samples collected 
are submitted to A&B Environmental Services, Inc. 
for analysis.  They collect water and sediment samples 
at Station 13116. 

Pictured above: City of Laredo Health Services partners, Lupe 
Luna and Danny Maldonado

Pictured above: City of Laredo Environmental Services       
Department partners, Francisco Rosales and Gerardo Flores

City of Laredo Health Department Laboratory

The health department laboratory analyzes only en-
virnomental bacteriology for the Clean Rivers Pro-
gram from water samples that are collected by the 
sanitation inspectors of the City of Laredo Health 
Services that collect water samples from Stations 
13200, 13202, 15814, 15815, 15839, and 20650.

Pictured above: Laboratory staff from the City of Laredo Health 
Department Laboratory



Invasive species 
A potential threat to Lake Amistad are Zebra and Quagga mussels which are small non-native aquatic hitch-
hikers that arrive to freshwaters by attaching themselves to boat hulls and anchors, trailers, and fishing 
equipment. 

Currently there are no zebra or quagga mussels in Lake Amistad, but there are zebra mussels in North and 
Central Texas water bodies. The threat that zebra and quagga mussels are that they could clog pipelines in 
Amistad Dam, damage machinery, harm fishery resources, change the reservoir ecosystem, and degrade the 
water quality of Lake Amistad with their waste.   

A new Texas law affecting boats that operate in public fresh waters became effective July 1, 2014.  The law 
requires all boats, powered or not, operating on public fresh water anywhere in Texas to be drained of all 
water after use to help prevent the further spread of zebra mussels and other invasive species. 

Pictured: Quagga Mussels encrusting a clam

Pictured: Zebra mussels

Pictured: Progression growth of Quagga mussels on pipes from Lake Mead
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Federally Listed, State Listed, and Candidate Species in Texas: Nongame and Rare Species 
Program, Texas Parks and Wildlife Department 

The Middle Rio Grande Basin extends along the Rio Grande from Amistad International Reservoir towards 
Falcon International Reservoir, running through Val Verde, Kinney, Maverick, Webb, Zapata, Dimmit, and 
Starr counties.  This stretch of the river basin is home to a variety of vertebrates, invertebrates, and plant 
species.   Amongst the wildlife that occupy the basin are endangered and threatened species categorized 
by both state and federal agencies.  Endangered animals include the Black Bear, Ocelot and Jaguarundi. 
Endangered and threatened birds include the common black hawk and the wood stork. Endangered plants 
include Star Cactus and Zapata Bladderpod.

Table 10. Threatened amphibians found in the Middle Rio Grande Basin

Common Name Scientific Name Group State 
Status

Federal 
Status County Habitat & Phenology

Black-spotted Newt Notophthalmus meridi-
onalis Amphibian Threatened  Starr

can be found in wet or sometimes 
wet areas, such as arroyos, canals, 
ditches, or even shallow depres-
sions; aestivates in the ground dur-
ing dry periods; Gulf Coastal Plain 
south of the San Antonio River

Mexican Burrowing 
Toad Rhinophrynus dorsalis Amphibian Threatened  Zapata, Starr

roadside ditches, temporary ponds, 
arroyos, or wherever loose friable 
soils are present in which to burrow; 
generally underground emerging 
only to breed or during rainy periods

Mexican Treefrog Smilisca baudinii Amphibian Threatened  Starr

subtropical region of extreme 
southern Texas; breeds May-October 
coinciding with rainfall, eggs laid in 
temporary rain pools

Sheep Frog Hypopachus variolosus Amphibian Threatened  Starr predominantly grassland and sa-
vanna; moist sites in arid areas

South Texas Siren 
(large form) Siren sp. 1 Amphibian Threatened  Maverick, Starr

wet or sometimes wet areas, such 
as arroyos, canals, ditches, or even 
shallow depressions; aestivates 
in the ground during dry periods, 
but does require some moisture 
to remain; southern Texas south 
of Balcones Escarpment; breeds 
February-June

White-lipped Frog Leptodactylus fragilis Amphibian Threatened  Zapata, Starr

grasslands, cultivated fields, road-
side ditches, and a wide variety of 
other habitats; often hides under 
rocks or in burrows under clumps 
of grass; species requirements 
incompatible with widespread habitat 
alteration and pesticide use in south 
Texas
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White-lipped frog
South Texas Siren

Mexican Treefrog Sheep frog

Black-spotted Newt Mexican Burrowing Toad



Table 11. Threatened and Endangered birds found in the Middle Rio Grande Basin

Common Name Scientific Name Group
State 

Status
Federal 
Status County Habitat & Phenology

Black-capped Vireo Vireo atricapilla Bird Endangered Endangered Val Verde, Kinney

oak-juniper woodlands with distinc-
tive patchy, two-layered aspect; 
shrub and tree layer with open, 
grassy spaces; requires foliage 
reaching to ground level for nesting 
cover; return to same territory, or one 
nearby, year after year; deciduous 
and broad-leaved shrubs and trees 
provide insects for feeding; species 
composition less important than 
presence of adequate broad-leaved 
shrubs, foliage to ground level, and 
required structure; nesting season 
March-late summer

Cactus Ferruginous 
Pygmy-owl

Glaucidium brasilia-
num cactorum Bird Threatened  Zapata, Starr

riparian trees, brush, palm, and 
mesquite thickets; during day also 
roosts in small caves and recesses 
on slopes of low hills; breeding April 
to June

Common Black 
Hawk

Buteogallus anthra-
cinus Bird Threatened  Val Verde, Webb, 

Zapata, Starr

cottonwood-lined rivers and streams; 
willow tree groves on the lower Rio 
Grande floodplain; formerly bred in 
south Texas

Golden-cheeked 
Warbler Dendroica chrysoparia  Bird Endangered Endangered Kinney

juniper-oak woodlands; dependent 
on Ashe juniper (also known as 
cedar) for long fine bark strips, only 
available from mature trees, used in 
nest construction; nests are placed in 
various trees other than Ashe juniper; 
only a few mature junipers or nearby 
cedar brakes can provide the neces-
sary nest material; forage for insects 
in broad-leaved trees and shrubs; 
nesting late March-early summer

Gray Hawk Buteo plagiatus Bird Threatened  Zapata, Starr

locally and irregularly along U.S.-
Mexico border; mature riparian wood-
lands and nearby semiarid mesquite 
and scrub grasslands; breeding 
range formerly extended north to 
southernmost Rio Grande floodplain 
of Texas 

Interior Least Tern Sterna antillarum 
athalassos Bird Endangered Endangered

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

subspecies is listed only when inland 
(more than 50 miles from a coast-
line); nests along sand and gravel 
bars within braided streams, rivers; 
also know to nest on man-made 
structures (inland beaches, waste-
water treatment plants, gravel mines, 
etc); eats small fish and crustaceans, 
when breeding forages within a few 
hundred feet of colony

Northern Beardless-
tyrannulet Camptostoma imberbe Bird Threatened  Zapata, Starr

mesquite woodlands; near Rio 
Grande frequents cottonwood, willow, 
elm, and great leadtree; breeding 
April to July
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Peregrine Falcon Falco peregrinus 
anatum Bird Threatened  

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

both subspecies migrate across the 
state from more northern breeding 
areas in US and Canada to win-
ter along coast and farther south; 
subspecies (F. p. anatum) is also a 
resident breeder in west Texas; the 
two subspecies’ listing statuses differ, 
F.p. tundrius is no longer listed in 
Texas; but because the subspecies 
are not easily distinguishable at a 
distance, reference is generally made 
only to the species level; see subspe-
cies for habitat

Rose-throated 
Becard Pachyramphus aglaiae Bird Threatened  Starr

riparian trees, woodlands, open for-
est, scrub, and mangroves; breeding 
April to July

Sprague’s Pipit Anthus spragueii Bird  Candidate

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

only in Texas during migration and 
winter, mid-September to early April; 
short to medium distance, diurnal 
migrant; strongly tied to native upland 
prairie, can be locally common in 
coastal grasslands, uncommon to 
rare further west; sensitive to patch 
size and avoids edges.

Tropical Parula Parula pitiayumi Bird Threatened  Starr

dense or open woods, undergrowth, 
brush, and trees along edges of 
rivers and resacas; breeding April to 
July

White-tailed Hawk Buteo albicaudatus Bird Threatened  Starr

near coast on prairies, cordgrass 
flats, and scrub-live oak; further 
inland on prairies, mesquite and oak 
savannas, and mixed savanna-chap-
arral; breeding March-May

Wood Stork Mycteria americana Bird Threatened  Webb, Zapata, 
Starr

forages in prairie ponds, flooded 
pastures or fields, ditches, and other 
shallow standing water, including 
salt-water; usually roosts communally 
in tall snags, sometimes in associa-
tion with other wading birds (i.e. ac-
tive heronries); breeds in Mexico and 
birds move into Gulf States in search 
of mud flats and other wetlands, even 
those associated with forested areas; 
formerly nested in Texas, but no 
breeding records since 1960

Zone-tailed Hawk Buteo albonotatus Bird Threatened  Val Verde, Starr

arid open country, including open 
deciduous or pine-oak woodland, 
mesa or mountain county, often near 
watercourses, and wooded canyons 
and tree-lined rivers along middle-
slopes of desert mountains; nests in 
various habitats and sites, ranging 
from small trees in lower desert, 
giant cottonwoods in riparian areas, 
to mature conifers in high mountain 
regions 

Common Name Scientific Name Group
State 

Status
Federal 
Status County Habitat & Phenology

Table 11, cont. Threatened and Endangered birds found in the Middle Rio Grande Basin
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Black-capped Vireo Cactus Ferruginous Pygmy-owl

Gray Hawk
Common Black Hawk

Golden-cheeked Warbler White-tailed Hawk

Zone-tailed Hawk
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Interior Leat Tern

Northern Beardless-tyrannulet

Peregrine Falcon

Rose-throated Becard

Sprague’s Pipit

Tropical Parula

Wood Stork
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Table 12. Threatened and Endangered fish found in the Middle Rio Grande Basin

Common Name Scientific Name Group
State 

Status
Federal 
Status County Description

Blotched Gambusia Gambusia senilis Fish Threatened  Val Verde

extirpated; formerly known from 
springs and vegetated, quiet pools 
of the Devils River; still extant in Rio 
Conchos drainage, Mexico

Blue Sucker Cycleptus elongatus Fish Threatened  
Val Verde, Kin-
ney, Maverick, 
Webb

larger portions of major rivers in Tex-
as; usually in channels and flowing 
pools with a moderate current; bot-
tom type usually of exposed bedrock, 
perhaps in combination with hard 
clay, sand, and gravel; adults winter 
in deep pools and move upstream in 
spring to spawn on riffles

Conchos Pupfish Cyprinodon eximius Fish Threatened  Val Verde

Rio Grande and Devils River basins; 
sloughs, backwaters, and margins of 
larger streams, channels of creeks, 
and mouths 

Devils River Minnow Dionda diaboli Fish Threatened Threatened Val Verde, Kinney

rocky runs and flowing pools origi-
nally of Devils River and nearby San 
Felipe, Sycamore, Pinto and Las 
Moras creeks; spawns in late spring 
and summer 

Pecos Pupfish Cyprinodon pecosensis Fish Threatened  Val Verde

originally Pecos River basin, pres-
ently restricted to upper basin only; 
shallow margins of clear, vegetated 
spring waters high in calcium carbon-
ate, as well as in sinkhole habitats

Proserpine Shiner Cyprinella proserpina Fish Threatened  Val Verde, Kin-
ney, Maverick

Rio Grande and Pecos River basins; 
rocky runs and pools of creeks and 
small rivers

Rio Grande Darter Etheostoma grahami Fish Threatened  
Val Verde, Kin-
ney, Maverick, 
Webb

 Rio Grande and lower Pecos River 
basins; gravel and rubble riffles of 
creeks and small rivers; spawns in 
the winter

Rio Grande Silvery 
Minnow Hybognathus amarus Fish Endangered Endangered

Val Verde, 
Maverick, Webb, 
Zapata, Starr

extirpated; historically Rio Grande 
and Pecos River systems and ca-
nals; reintroduced in Big Bend area; 
pools and backwaters of medium to 
large streams with low or moderate 
gradient in mud, sand, or gravel bot-
tom; ingests mud and bottom ooze 
for algae and other organic matter; 
probably spawns on silt substrates of 
quiet coves

San Felipe Gam-
busia Gambusia clarkhubbsi Fish Threatened  Val Verde

a spring-fed stream; appears to 
prefer edge or quiet water habitat 
in close association to areas with 
significant spring flows
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 Table 13. Threatened invertebrates found in the Middle Rio Grande Basin

Common Name Scientific Name Group
State 

Status
Federal 
Status County Habitat & Phenology

False Spike Quadrula mitchelli Invertebrate Threatened  

Val Verde, Kin-
ney, Maverick, 
Webb, Zapata, 
Starr

possibly extirpated in Texas; probably 
medium to large rivers; substrates 
varying from mud through mixtures of 
sand, gravel and cobble; one study in-
dicated water lilies were present at the 
site; Rio Grande, Brazos, Colorado, 
and Guadalupe (historic) river basins

Mexican Fawnsfoot Truncilla cognata Invertebrate Threatened  
Val Verde, Kin-
ney, Maverick, 
Webb, Zapata

largely unknown; possibly intolerant of 
impoundment; possibly needs flowing 
streams and rivers with sand or gravel 
bottoms based on related species 
needs; Rio Grande basin

Salina Mucket Potamilus metnecktayi Invertebrate Threatened  

Val Verde, Kin-
ney, Maverick, 
Webb, Zapata, 
Starr

lotic waters; submerged soft sediment 
(clay and silt) along river bank; other 
habitat requirements are poorly under-
stood; Rio Grande Basin

Texas Hornshell Popenaias popeii Invertebrate Threatened Candidate

Val Verde, Kin-
ney, Maverick, 
Webb, Zapata, 
Starr

  
 
both ends of narrow shallow runs over 
bedrock, in areas where small-grained 
materials collect in crevices, along 
river banks, and at the base of boul-
ders; not known from impoundments; 
Rio Grande Basin and several rivers 
in Mexico 
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Table 14. Threatened and Endangered mammals in the Middle Rio Grande Basin

Common Name Scientific Name Group
State 

Status
Federal 
Status County Habitat & Phenology

Black Bear Ursus americanus Mammal Threatened

Threatened 
by 

Similarity of 
Appearance

Val Verde, Kinney, 
Maverick, Dimmit, 
Webb, Zapata

bottomland hardwoods and large 
tracts of inaccessible forested 
areas; due to field characteristics 
similar to Louisiana Black Bear 
(LT, T), treat all east Texas black 
bears as federal and state listed 
Threatened

Coues' Rice Rat Oryzomys couesi Mammal Threatened  Starr

cattail-bulrush marsh with shallower 
zone of aquatic grasses near the 
shoreline; shade trees around the 
shoreline are important features; 
prefers salt and freshwater, as well 
as grassy areas near water; breeds 
April-August

Gray Wolf Canis lupus Mammal Endangered Endangered
Val Verde, Kinney, 
Maverick, Dimmit, 
Webb

extirpated; formerly known through-
out the western two-thirds of the 
state in forests, brushlands, or 
grasslands

Jaguarundi Herpailurus yaguarondi Mammal Endangered Endangered
Maverick, Dimmit, 
Webb, Zapata, 
Starr

thick brushlands, near water 
favored; 60 to 75 day gestation, 
young born sometimes twice per 
year in March and August, else-
where the beginning of the rainy 
season and end of the dry season

Ocelot Leopardus pardalis Mammal Endangered Endangered

Val Verde, Kinney, 
Maverick, Dimmit, 
Webb, Zapata, 
Starr

dense chaparral thickets; mesquite-
thorn scrub and live oak mottes; 
avoids open areas; breeds and 
raises young June-November

White-nosed Coati Nasua narica Mammal Threatened  

Val Verde, Kinney, 
Maverick, Dimmit, 
Webb, Zapata, 
Starr

woodlands, riparian corridors and 
canyons; most individuals in Texas 
probably transients from Mexico; 
diurnal and crepuscular; very socia-
ble; forages on ground and in trees; 
omnivorous; may be susceptible to 
hunting, trapping, and pet trade 

Black Bear
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     Table 15. Endangered plants found in the Middle Rio Grande Basin

Common 
Name Scientific Name Group

State 
Status

Federal 
Status County Habitat & Phenology

Ashy Dogweed Thymophylla tephroleuca Plant Endangered Endangered Webb, Zapata, 
Starr

Texas endemic; grasslands with scat-
tered shrubs; most sites on sands or 
sandy loams on level or very gently 
rolling topography over Eocene strata 
of the Laredo Formation; flowering 
March-May depending to some extent 
on rainfall

Johnston's 
Frankenia Frankenia johnstonii Plant Endangered Endangered Webb, Zapata, 

Starr

dwarf shrublands on strongly saline, 
highly alkaline, calcareous or gypse-
ous, clayey to sandy soils of valley 
flats or rocky slopes; mapped soils at 
many sites are of the Catarina and/or 
Maverick Series, other mapped soils 
include Copita, Brennan, Zapata, and 
Montell series; most sites are underlain 
by Eocene sandstones and clays of 
the Jackson Group or the Yegua and 
Laredo formations; a few are underlain 
by El Pico clay or the Catahoula and 
Frio formations shrublands; flowering 
throughout the growing season depend-
ing upon rainfall 

Star Cactus Astrophytum asterias Plant Endangered Endangered Zapata, Starr

gravelly clays or loams, possibly of the 
Catarina Series (deep, droughty, saline 
clays), over the Catahoula and Frio 
formations, on gentle slopes and flats in 
sparsely vegetated openings between 
shrub thickets within mesquite grass-
lands or mesquite-blackbrush thorn 
shrublands; plants sink into or below 
ground during dry periods; flowering 
from mid March-May, may also flower in 
warmer months after sufficient rainfall, 
flowers most reliably in early April; fruit-
ing mid April-June

Texas Snow-
bells

Styrax platanifolius spp. 
texanus Plant Endangered Endangered Val Verde, Kin-

ney

Texas endemic; limestone bluffs, 
boulder slopes, cliff faces, and gravelly 
streambeds, usually along perennial 
streams or intermittent drainages in 
canyon bottoms, in full sun or in partial 
shade of cliffs and/or Sycamore-Little 
walnut woodlands, oak-juniper wood-
lands, or mixed oak shrublands; flower-
ing late March-April

Tobusch Fish-
hook Cactus

Sclerocactus brevihama-
tus ssp. tobuschii Plant Endangered Endangered Val Verde, Kin-

ney

Texas endemic; shallow, moderately 
alkaline, stony clay and clay loams over 
massive fractured limestone; usually 
on level to slightly sloping hilltops; oc-
casionally on relatively level areas on 
steeper slopes, and in rocky floodplains; 
usually open areas within a mosaic of 
oak-juniper woodlands, occasionally in 
pine-oak woodlands, rarely in cenizo 
shrublands or little bluestem grass-
lands; sites are usually open with only 
herbaceous cover, although the cactus 
may be somewhat protected by rocks, 
grasses, or spikemosses; flowering (late 
January-) February-March (rarely early 
April)
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Walker's 
Manioc Manihot walkerae Plant Endangered Endangered Starr

Periphery of native brush in sandy loam; 
also on caliche cuestas; flowering April-
September (following rains?)

Zapata Blad-
derpod Physaria thamnophila Plant Endangered Endangered Zapata, Starr

open, thorn shrublands on shallow, well-
drained sandy loams and sandstone 
outcrops of Eocene origin, including the 
Jackson Group and Yegua and Laredo 
formations; the known sites' soils are 
mapped as Zapata, Maverick, Catarina, 
or Copita Series; flowering usually 
February-April, but also summer or fall 
depending on rainfall

Common 
Name Scientific Name Group

State 
Status

Federal 
Status County Habitat & Phenology

Table 15, cont. Endangered plants found in the Middle Rio Grande Basin

Ashy  Dogweed Zapata Bladderpod

Texas Snowbells

Tobusch Fishhook Cactus

Star Cactus
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Table 16. Threatened reptiles found in the Middle Rio Grande Basin

Common Name Scientific Name Group
State 

Status
Federal 
Status County Habitat & Phenology

Northern Cat-eyed 
Snake Leptodeira septentrionalis Reptile Threatened  Starr

Gulf Coastal Plain south of the 
Nueces River; thorn brush wood-
land; dense thickets bordering 
ponds and streams; semi-arbore-
al; nocturnal

Reticulate Collared 
Lizard Crotaphytus reticulatus Reptile Threatened  

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

requires open brush-grasslands; 
thorn-scrub vegetation, usually on 
well-drained rolling terrain of shal-
low gravel, caliche, or sandy soils; 
often on scattered flat rocks below 
escarpments or isolated rock 
outcrops among scattered clumps 
of prickly pear and mesquite

Texas Horned Lizard Phrynosoma cornutum Reptile Threatened  

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

open, arid and semi-arid regions 
with sparse vegetation, including 
grass, cactus, scattered brush 
or scrubby trees; soil may vary 
in texture from sandy to rocky; 
burrows into soil, enters rodent 
burrows, or hides under rock 
when inactive; breeds March-
September

Texas Indigo Snake Drymarchon melanurus 
erebennus Reptile Threatened  

Val Verde, Kin-
ney, Maverick, 
Dimmit, Webb, 
Zapata, Starr

Texas south of the Guadalupe 
River and Balcones Escarpment; 
thornbush-chaparral woodlands of 
south Texas, in particular dense 
riparian corridors; can do well in 
suburban and irrigated croplands 
if not molested or indirectly poi-
soned; requires moist microhabi-
tats, such as rodent burrows, for 
shelter

Texas Tortoise Gopherus berlandieri Reptile Threatened  

Val Verde, 
Kinney, Mav-
erick, Dimmit, 
Zapata, Starr

open brush with a grass under-
story is preferred; open grass 
and bare ground are avoided; 
when inactive occupies shallow 
depressions at base of bush or 
cactus, sometimes in under-
ground burrows or under objects; 
longevity greater than 50 years; 
active March-November; breeds 
April-November

Trans-Pecos Black-
headed Snake Tantilla cucullata Reptile Threatened  Val Verde

small size with a uniform body 
color and a small, dark head; 
secretive; fossorial; mostly 
nocturnal; mesquite-creosote 
and pinyon-juniper-oak; eggs laid 
June-August; eat insects, spiders, 
and other invertebrates
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CRP Website and References

USIBWC CRP Website
http://www.ibwc.gov/CRP/index.htm

The USIBWC CRP maintains a website with a wealth of information for the 
public:
•	 About CRP: An introduction to the Rio Grande Basin
•	 Contact Information: Contacts for the USIBWC CRP and program information
•	 Study Area: Contains maps of the Rio Grande Basin and of the monitoring locations
•	 Monitoring Station Data: USIBWC CRP and TCEQ water quality data in Excel files by station; 

information about quality assurance, parameters, and standards. 
•	 Other Information: A calendar provides information on upcoming meetings and activities. 

There are links to studies and publications about the Rio Grande Watershed and the USIBWC 
Adopt-a-River program. Partner links provide resources for monitoring partners, links to oth-
er planning agencies, and links to environmental groups and resources for the Rio Grande.

•	 Media Gallery: Photo albums and videos about monitoring, research, geography, wildlife, and 
outreach. Our video gallery now includes a number of videos, the most recent being about 
water quality in the Rio Grande.

Additional Resources and Links:
TSWQS: https://www.tceq.texas.gov/waterquality/standards/2014standards.html
SWQM: http://www.tceq.texas.gov/waterquality/monitoring
2014 Texas Integrated Report: https://www.tceq.texas.gov/waterquality/assessment/public_comment
Coordinated Monitoring Schedule: http://cms.lcra.org/
EPA Recreational WQ Criteria: http://water.epa.gov/scitech/swguidance/standards/criteria/health/recreation/
The Disappearing Rio Grande http://riogrande.texastribune.org/
TPWD Kills and Spills team: https://tpwd.texas.gov/landwater/water/environconcerns/kills_and_spills/
Water Resources: http://www.twdb.texas.gov/waterplanning 
RGISC: http://rgisc.org/
USIBWC website: http://www.ibwc.gov/home.html
U.S. Fish & Wildlife Service, Invasive and Exotic Species: https://www.fws.gov/invasives/

Watershed Characterization Report
One goal of the USIBWC CRP is to ensure that the public and stakeholders are informed of the water quality 
related activities occurring in the basin. The intent of the basin reports is to disseminate that information and 
also demonstrate the effective use of program data. The Watershed Characterization Report is an  in-depth 
look at a river basin.  The next basin report from the USIBWC CRP will be in similar format highlighting the Up-
per Rio Grande Basin. We invite partners, stakeholders and members of the public to submit small summaries 
of projects occurring in the basin. We seek people/issues/projects that should be highlighted that we could 
include in these reports, or any other issues pertinent to our river basin. We ask the public to submit pictures 
of the river, recreational activities, natural scenery and wildlife. 
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AMPHIBIANS

Black	spotted	newt;	https://farm5.staticflickr.com/4049/4446310029_24d021d3f0_z.jpg?zz=1	

Mexican	burrowing	toad;	http://images.fineartamerica.com/images-medium-large/7-mexican-bur-
rowing-toad-dante-fenolio.jpg 

Mexican Treefrog; http://www.californiaherps.com/noncal/misc/miscfrogs/images/sbaudiniir-
gv507dk.jpg 
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Sheep	Frog;	https://farm4.staticflickr.com/3496/3221837540_2aeefc44b3_z.jpg?zz=1	

 

South Texas siren; https://upload.wikimedia.org/wikipedia/commons/4/4d/S_lacertina_USGS.jpg 

White lipped frog; http://www.appletonexotics.co.uk/wp-content/uploads/2012/12/white-lipped-tree-frog.
jpg 

BIRDS

Black-capped vireo; http://media-cache-ec0.pinimg.com/736x/72/4f/66/724f6609b3a454663ec42597000d97
8d.jpg 

Cactus Ferruginous Pygmy-owl; http://www.arizonadailyindependent.com/wp-content/uploads/2014/12/
PygmyowlUSFS1.png 

Common Black Hawk; https://media-cdn.tripadvisor.com/media/photo-s/02/92/57/27/common-black-hawk.
jpg 

Golden-cheeked	Warbler;	http://www.vogelfotografien.de/large_jpegs/295040_Golden-cheeked_War-
bler_0001.jpg 

Gray Hawk; http://aziba.org/wordpress/wp-content/uploads/2011/12/Grey-Hawk-by-Khyri_compressed.jpg 

Interior	Least	tern;	https://farm7.staticflickr.com/6234/6359207169_3094278ba8_z.jpg	

Northern beardless-tyrannulet; http://www.birdspix.com/wp-content/uploads/2011/04/Northern-Beardless-
Tyrannulet-5258-cr.jpg 

Peregrine Falcon; http://2.bp.blogspot.com/-ml152ir38gs/UM_5B27X8pI/AAAAAAAAA1M/EhegGwMYtjo/
s1600/Peregrine+Falcons+7.jpg 

Rose-throated Becard; http://www.1000birds.com/wordpress/wp-content/gallery/mexico-2011/Rose-throat-
ed-Becard90526.jpg 

Sprague’s Pipit; https://kiwifoto.com/images/galleryphotos/spragues_pipit/spragues_pipit_7C2V9725.jpg 

Tropical	Parula;	http://bib.ge/img_animal/49828717hfjtyajjjxxsjh.jpg	

White-tailed	Hawk;	http://media-cache-ec0.pinimg.com/736x/c8/c3/52/c8c3526fd718f1f2772949c1eabff0c0.
jpg 

Wood Stork; http://huntersphotography.zenfolio.com/img/s4/v64/p1354866730-5.jpg 

Zone Tailed-Hawk; http://www.surinamebirds.nl/fotos/bualo2_bc.jpg 

FISH

Blotched gambusia; http://gwsphotos.com/images/1929.jpg 

Blue Sucker; http://www.theonlinezoo.com/img/05/toz05567l.jpg 

Conchos	pupfish;	http://gwsphotos.com/images/1059.jpg	

Devil’s River Minnow; http://gwsphotos.com/images/1097.JPG 

Pecos	pupfish;	https://s-media-cache-ak0.pinimg.com/236x/e9/a7/1e/e9a71ef7ad330723ba5069f79e46ba0d.
jpg 
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Proserpine Shiner; http://gwsphotos.com/images/141.jpg 

Rio Grande Darter; http://www.nanfa.org/akiweb/1091.JPG 

Rio	Grande	Silvery	Minnow;	http://txstate.fishesoftexas.org/rgsmwf.jpg	

San	Felipe	Gambusia;	https://farm6.staticflickr.com/5054/5488804069_2ba0c5e236_z.jpg

INVERTEBRATE

False Spike; http://ww2.hdnux.com/photos/15/12/74/3452701/7/920x920.jpg 

Mexican Fawnsfoot; http://www.gpnc.org/images/jpegs/animals/fawnsfoot.jpg 

Salina Mucket; http://www.tamuirnrmussels.com/photos.html 

Texas	Hornshell;	https://farm4.staticflickr.com/3129/2532716877_1ecde30fa1_z.jpg	

MAMMALS

 Black Bear; http://images4.fanpop.com/image/photos/16400000/Black-Bear-bears-16439281-1555-1600.
jpg 

 Coues’ Rice Rat; http://cdn.c.photoshelter.com/img-get/I0000IdEpWhe.XyM/s/800/800/Coues-Rice-
Rat-0001- rnb-8788.jpg 

	Gray	Wolf;	http://www.desktopas.com/files/2013/06/Gray-Wolf-Minnesota-1536x1024.jpg	

Jaguarundi; https://lh4.googleusercontent.com/Uh9xx9MyvsEeXhNCTsTQN8j5GaEgkuf6xZd11128dfB 
HATleufFdLE5nWmheMACZqKWhlgIN6R1M-T2MQOaLy-ol6wH9IYBaJbWAk-UTk3RFc7-bGV3Zgz8EbZ6cx11jV9Rzr-
rM 

Ocelot; http://1.bp.blogspot.com/-ROBLVkSX46w/UWfd9uEW8zI/AAAAAAAAAD8/chy0Tk6FItc/s1600/Beautiful-
Oce lot.jpg 

 White-nosed Coati; http://www.nhptv.org/natureworks/graphics/whitenosedcoatism.jpg

 PLANTS

 Ashy	Dogweed;	http://www.wildflower.org/image_archive/640x480/PCD1283/PCD1283_IMG0063.JPG	

 Star Cactus; http://3.bp.blogspot.com/_UGE7XoyrmVg/SpYMWDcWhKI/AAAAAAAAAHw/HrkLK4237ng/s400/ 
Star+Cactus.jpg 

 Texas Snowbells; http://media-cache-ak0.pinimg.com/736x/a2/a4/79/a2a4796db5a6f830d5d4ab4c3af3909d.jpg 

	Tobusch	Fishhook	Cactus:	https://upload.wikimedia.org/wikipedia/commons/7/71/Endangered_Tobusch_fish-
hook_  cactus_%28Ancistrocactus_tobuschii%29_1.jpg 

  Zapata Bladderpod; http://www.deercanyonfolks.org/_Media/bladderpod_plant-4.jpeg
 
 REPTILES
	Northern	Cat-eyed	Snake;	https://c1.staticflickr.com/9/8554/8753868767_ae5ab8e33f_z.jpg	
	Reticulate	Collared	Lizard;	https://c1.staticflickr.com/3/2769/4469975365_12d0547a17_z.jpg?zz=1	
 Texas Horned Lizard; http://m6.i.pbase.com/o2/29/866029/1/105869516.WuzpcgBd.THLI2c.jpg 
	Texas	Indigo	Snake;	https://farm8.staticflickr.com/7259/6855573650_8035ca9236_z.jpg	
 Texas tortoise; http://jimzipp.com/cpg/albums/amphibreptiles/TexasTortoise58.jpg 
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