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Introduction
Freshwater was in short supply in South Texas even 
before people established ranches, towns, railroads, 
and industries in the semiarid region.  In the face 
of increasing population and industrial growth, this 
scarcity of locally available freshwater means there will 
always be competing demands on this limited resource.  
Freshwater that flows into Coastal Bend bays comes 
from rivers, creeks, drainage structures, and wastewater 
treatment plants.  These inflows create a salinity 
gradient that is important to the productivity of the 
bay system.  Adding to this beneficial effect, they also 
contribute nutrients and sediments. 

Coastal Bend estuaries are unique in that freshwater 
inflows vary greatly from year to year.  In addition, 
the construction of two reservoirs and other smaller 
impoundments have altered the volume and timing 
of freshwater inflows and diminished nutrient and 
sediment supplies to the bay system.  The combined 
effect of increasing human demand and naturally 
occurring droughts, which are expected to become 
more frequent with climate change, has the potential 
to severely impact the health and productivity of our 
estuaries.  

Several significant processes have been at work in recent 
years that have increased demand for water from the 
Nueces River and decreased the amount flowing to 
the Nueces Estuary.  First among these has been the 
shift from an economy based on agriculture to one 
based on oil and gas related activity, manufacturing, 
transportation, and government services.  Development 
of the petroleum and chemical process industries in 
Nueces and San Patricio Counties would not have been 
possible without adequate high quality water.  This has 
helped to encourage population growth both internally 
and from other areas.  The percentage of the region’s 
population depending on the Nueces River has also 
increased as towns have converted from the use of 
groundwater to surface water.  

Municipal and industrial water demand in the region 
will continue to grow.  Competing needs for finite water 
resources have prompted stakeholders to develop 
management strategies to balance the human and 
environmental needs for freshwater.  Regional water 
planning groups were established to provide a water 
planning process based on a “bottom-up” consensus-

THE ARANSAS RIVER supplies freshwater to the 
Mission-Aransas Estuary, one of three major estuaries in 
the Coastal Bend.  (Photo by the Mission-Aransas NERR)

ACCOMPLISHMENT:
Nueces Delta Salinity Monitoring
The Nueces River enters into Nueces Bay near the City 
of Corpus Christi. For many years, the Nueces Delta 
continued to receive regular flooding of freshwater 
when the Nueces River would overflow its banks, but 
upstream damming, riverbank modifications, and 
increased urbanization along the River have reduced 
the number of flood events that provide freshwater 
to the Delta. Hypersaline conditions (i.e., salinity 
is greater than the salinity of ocean waters) have 
resulted due to the lack of freshwater input, which 
has placed the marsh plants under greater stress and 
also increased erosion rates due a lack of sediment 
supply.

In response to deteriorating conditions, the TCEQ 
developed an inflow criterion that requires the 
City of Corpus Christi to provide freshwater to the 
Nueces Estuary. Each month the City is required to 
“pass through” inflows up to a target amount - the 
amount varies by month and is based on the inflows 
to and the combined storage volume of the Reservoir 
System. 

Since 2009, the CBBEP has contracted with the Conrad 
Blucher Institute to monitor salinity at three stations 
within the Nueces Delta and Bay.  This project’s 
principal objective was to monitor the releases of 
freshwater into the Nueces Delta system and measure 
the salinity downstream and in adjacent areas to 
the main channel. The results of the study will be 
used in the development of a Rincon Bayou Pipeline 
Management Plan that will help water managers 
make decisions on quantity, timing, and duration of 
pipeline inflow events that are most productive and 
significant to the ecology of the Nueces Delta. 

http://www.cbbep.org/
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driven approach.  The CBBEP will continue to support 
regional water planning efforts by participating in the 
Coastal Bend Regional Water Planning Group, ensuring 
that environmental needs are represented in the planning 
process.  The CBBEP will also support other regional water 
planning efforts, such as the Nueces River and Corpus 
Christi and Baffin Bays Bay and Basin Area Stakeholder 
Committee and the Guadalupe, San Antonio, Mission, 
and Aransas Rivers and Mission, Copano, Aransas and San 
Antonio Bays Bay and Basin Area Stakeholder Committee.  

If future water planning and management efforts are to 
be effective, additional information and understanding 
of environmental flows in the Coastal Bend is needed.  
The CBBEP has either lead or participated in a number of 
studies aimed at better understanding how freshwater 
inflows contribute to the dynamics of the Coastal Bend 
bays and estuaries.  However, continued work is still 
needed and the 2017 Bays Plan calls for efforts by CBBEP 
and its partners to enhance our ability to monitor and 
assess the impacts of freshwater inflow alterations.

The Bays Plan also calls for continued and expanded efforts 
to conserve the region’s valuable freshwater supply and 
optimize environmental flows to the bays and estuaries.  
The Plan encourages the assessment of what the future 
freshwater inflow needs will be and to seek ways to meet 
those needs, including the reuse of treated wastewater, 
water conservation practices, and innovative rate 
programs, building codes, and incentive programs.

Finally, many citizens do not understand environmental 
flow needs and that continued demand for freshwater for 
human use makes such a balance an expensive challenge.  
This makes it difficult for elected decision-makers and 
regulators to develop acceptable strategies that meet 
household and business needs while maintaining the 
vitality of the bay system during periods of drought.  
Therefore, the 2017 Bays Plan calls for continued efforts 
to increase understanding of the purpose and process 
for development of various freshwater related plans 
and programs, including the environmental needs of 
freshwater inflow. 

THE CBBEP IS WORKING WITH PARTNERS to install new water wells 
and to refurbish existing water wells with solar panels at strategic 
locations throughout the Coastal Bend.  The goal of these projects is 
to provide reliable freshwater resources that can be used by wildlife 
during times of drought.  Much of this effort has focused on providing 
additional wells within the wintering range of the Whooping Cranes.  
While Whooping Cranes are predominantly linked to marsh and tidal 
flat habitats along the shorelines of San Antonio and Aransas bays, 
dietary freshwater is necessary when bay salinities rise.  By providing 
reliable freshwater resources through the placement of energy-efficient 
water wells, managers may be able to help reduce the stress the cranes 
experience when looking for sources of freshwater.
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GOAL
Optimize regional freshwater inflows to meet long-term human and environmental needs.

OBJECTIVE
FW 1:  Support the development and implementation of regional and local water management 

strategies.

ACTIONS
FW 1.1:  Improve scientific understanding of the freshwater, nutrient, and sediment supply needs of the 

estuaries.

FW 1.2:  Assist the Coastal Bend Regional Water Planning Group and regional water managers to 
incorporate environmental needs in comprehensive planning.

FW 1.3:  Support efforts that optimize environmental flows to the bays and estuaries of the Coastal 
Bend.

FW 1.4:  Effectively communicate the purpose and results of environmental flow efforts.

Freshwater Resources Action Plan
FRESHWATER 
RESOURCES 
Action Plan

http://www.cbbep.org/
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STEP 2:
Continue to develop and assess 
methods for linking environmental 
flows to the ecological health and 
productivity of Coastal Bend bays 
and estuaries. 

STEP 1:
Continue use of current methods 
and assess new methods of moni-
toring salinity; productivity of bays; 
inflow quantity and quality; direct 
bay rainfall; and climate trends and 
forecasting.

STEP 3:
Continue to refine the reservoir 
system operating plan based on 
best available information.

Freshwater Resources 1.1

Improve scientific understanding of the freshwater, nutrient, and sediment 
supply needs of the estuaries.

Freshwater inflows are critical to the health and productivity of estuaries.  Freshwater inflows perform three major 
functions that are essential for sustaining a productive estuary:  (1) they blend with the Gulf’s seawater to provide a 
range of salt concentrations that support various stages of life of many estuarine species, such as fish and shellfish; (2) 
they bring nutrients essential to the total productivity of estuarine ecosystems; and (3) they bring in sediments that 
form muddy deltas and sandy barrier islands that help create and maintain back bays and coastal marshes.  Coastal 
Bend estuaries are unique in that freshwater inflows vary greatly from year to year. The combined effect of naturally 
occurring droughts and increasing human demand has the potential to severely impact the health and productivity of 
our estuaries. A better understanding of freshwater inflow needs is critical for future water planning.

UNDERWAY:  The CBBEP continues to support salinity gages located within the Nueces River 
Delta and the Rincon Bayou.  The data gained from these gages are used to determine the 
effectiveness of the Rincon Bayou Pipeline and to support numerous research projects.  The 
CBBEP staff serve on the NEAC and have worked with NEAC members to prioritize BBASC Adaptive 
Management Workplan projects for future funding opportunities.  The CBBEP also serves as 
reviewers for the final reports of TWDB funded projects for the NEAC.  For the FY16/17 biennium, 
the TWDB has funded six new projects for the Nueces Estuary.   Three of the projects - identifying 
vegetation changes in the Nueces Delta, a nutrient budget for Nueces Bay, and Nueces Bay 
circulation assessment - will further our understanding of the needs of nutrients, sediment, and 
freshwater inflows to the Nueces Estuary.  

STATUS

TIMEFRAME 2017-2037:  Steps will be implemented, as needed and as funding becomes available, throughout 
the applicable life of this plan.

STEP 5:
Support efforts to maintain existing 
data and information repositories 
and make them available to the 
public and governmental organiza-
tions.  

STEP 4:
Continue to coordinate and assess 
new data collection needs, identify 
new locations, and deploy new 
streamflow and rainfall gauges 
(e.g., tidal river flow index-velocity 
gauges) throughout the project 
area as needed.
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ESTIMATED COST:  $ - $$ (varies by project type)

POTENTIAL FUNDING: CBBEP Programmatic funds (EPA 320 funds, TCEQ, Local funds); EPA; 
NOAA; RESTORE Act; TWDB

COST

LEAD:  Steps 1 = TWDB; Step 2 = TCEQ, TPWD, TWDB; Step 3 = City of Corpus Christi, TCEQ;  
Step 4 = USGS; Step 5 = CBBEP

POTENTIAL PARTNERS:  BBASC; BBEST; City of Corpus Christi; CBI; GBRA; MANERR; NEAC; NRA; 
SABF; SABP; SARA; Universities (e.g., CCS, HRI; UTMSI)

PARTNERS

1. Number of CBBEP-supported studies that examine salinity, productivity of bays, inflow 
quantity and quality, direct bay rainfall, or climate trends and forecasting.

2. Number of CBBEP-supported studies that examine the link between environmental flows and 
bay productivity.

3. Number of new streamflow and rainfall gauges in project area.
4. Reservoir system operating plan is revised.
5. Amount of web traffic for existing data and information repositories.

PERFORMANCE 
METRICS

http://www.cbbep.org/
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STEP 2:
Support other regional water planning efforts and 
groups, such as the ‘Nueces River and Corpus Christi 
and Baffin Bays Basin and Bay Area Stakeholder’ and the 
‘Guadalupe, San Antonio, Mission, and Aransas Rivers 
and Mission, Copano, Aransas and San Antonio Bays 
Basin and Bay Area Stakeholder Committee.’    

STEP 1:
Support efforts by the Coastal Bend Regional Water 
Planning Group to develop the Region N Water Plan.

Freshwater Resources 1.2

Assist the Coastal Bend Regional Water Planning Group and regional water 
managers to incorporate environmental needs in comprehensive planning.

In 1997, the Texas Legislature established a new water planning process based on a “bottom-up” consensus-driven 
approach.  Coordinating this water planning process are 16 planning groups, one for each regional water planning 
area. The planning groups, each made up of about 20 members, represent a variety of interests, including agriculture, 
industry, environment, public, municipalities, business, water districts, river authorities, water utilities, counties, 
groundwater management areas, and power generation. The Coastal Bend Regional Water Planning Area (Region N) 
includes 11 counties, portions of the Nueces River Basin, and its adjoining coastal basins, including the Nueces Estuary.  
The ongoing work of the regional water planning process consists of 13 tasks: (1) describing the regional water planning 
area; (2) quantifying current and projected population and water demand over a 50-year planning horizon; (3) evaluating 
and quantifying current water supplies; (4) identifying surpluses and needs; (5) evaluating water management strategies 
and preparing plans to meet the needs; (6) evaluating impacts of water management strategies on water quality, 
agricultural and natural resources, as well as water resources of the state; (7) describing how the plan is consistent 
with long-term protection of the state’s water, agricultural, and natural resources; (8) developing drought response 
information and recommendations; (9) recommending regulatory, administrative, and legislative changes; (10) describing 
how sponsors of water management strategies will finance projects; (11) describing the state of project implementation 
in the regional planning area; (12) prioritizing the recommended projects in the regional water plan; and (13) adopting 
the plan, including the required level of public participation.

ESTIMATED COST:  $

POTENTIAL FUNDING: CBBEP Programmatic funds (EPA 320 funds, TCEQ, Local funds)
COST

UNDERWAY:  The CBBEP staff are active members of the Coastal Bend Regional Water Planning 
Group and the Nueces River and Corpus Christi and Baffin Bays Basin and Bay Area Stakeholder.

STATUS

TIMEFRAME 2017-2037:  The Coastal Bend Regional Water Planning Group and the Nueces River and Corpus 
Christi and Baffin Bays Basin and Bay Area Stakeholder meet on a regular basis.  The CBBEP 
anticipates continued participation in these groups throughout the applicable life of this plan.
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LEAD:  CBBEP

POTENTIAL PARTNERS:  BBASC; Coastal Bend Regional Water Planning Group; TCEQ; TWDB
PARTNERS

1. Number of Region N water planning meetings attended by CBBEP staff.  
2. Region N Water Plan is developed.
3. Number of BBASC meetings attended by CBBEP staff.
4. Number of projects from BBASC Adaptive Management Plans implemented in program area.

PERFORMANCE 
METRICS

http://www.cbbep.org/
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Freshwater Resources 1.3

Support efforts that optimize environmental flows to the bays and estuaries of 
the Coastal Bend.

Freshwater that flows into Coastal Bend bays and estuaries comes from rivers, creeks, drainage structures, and 
wastewater treatment plants. These inflows create a salinity gradient that is important to the productivity of the 
bay system.  Adding to this beneficial effect, they also contribute nutrients and sediments.  However, construction of 
reservoirs and other smaller impoundments have altered the volume and timing of freshwater inflows and diminished 
nutrient and sediment supplies.  Municipal and industrial water demands are growing in the region, creating competition 
for our finite water resources. This has prompted stakeholders to develop management strategies to balance the human 
and environmental needs for freshwater.  

ESTIMATED COST:  $$ - $$$ (varies by project type)

POTENTIAL FUNDING: CBBEP Programmatic funds (EPA 320 funds, TCEQ, Local funds); EPA; 
NFWF; RESTORE Act; TCEQ; TWDB

COST

UNDERWAY:  For the FY16/17 biennium, the TWDB has funded six new projects for the Nueces 
Estuary that were listed in the BBASC Adaptive Management Workplan.  Three of the projects - 
exploring alternative freshwater sources for the Nueces Delta, feasibility assessment of landform 
modifications in the Nueces Delta, and a re-examination of the 2001 Agreed Order monthly 
targets: Phase 2 - will further our understanding on how to optimize environmental flows to the 
Nueces Estuary. 

STATUS

TIMEFRAME 2017-2037:  Steps will be implemented, as needed and as funding becomes available, throughout 
the applicable life of this plan.

STEP 2:
Continue to implement projects and assess the ecology 
and economics of beneficial reuses of wastewater. Possi-
bilities include recycling effluent back into industrial pro-
cesses, municipal uses, freshwater inflow enhancement, 
habitat creation/enhancement, and other non-potable 
uses. Support the effort to divert treated wastewater to 
the Nueces Delta.

STEP 1:
Support efforts to implement projects identified in the 
“Guadalupe, San Antonio, Mission, and Aransas Rivers 
and Mission, Copano, Aransas, and San Antonio Bays 
Basin and Bay Area Stakeholders Committee Work 
Plan for Adaptive Management” and the “Nueces 
River and Corpus Christi and Baffin Bays Basin and Bay 
Area Stakeholders Committee Work Plan for Adaptive 
Management.”

STEP 4:
Identify new innovative rates, programs, building codes, 
and incentives to encourage water conservation.

STEP 3:
Encourage water conservation measures and 
investigate the feasibility and environmental impacts 
of alternative freshwater supply sources such as 
desalinization and aquifer storage and recovery. 
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LEAD:  City of Corpus Christi; TWDB

POTENTIAL PARTNERS:  BBASC; BBEST; CBBEP; CBI; GBRA; Local industry; MANERR; NEAC; NRA; 
NWF; PICC; SABF; SABP; SARA; TCEQ; TGLO; TPWD; Universities (e.g., CCS, HRI; UTMSI); USFWS

PARTNERS

1. Number of projects in the BBASC Adaptive Management Plans implemented.
2. Volume of water diverted into the Nueces Delta.
3. Number of wastewater reuse projects within the program area.
4. Volume of wastewater effluent reused within the program area. 
5. Number of studies examining the feasibility and impacts of desalinization and aquifer storage 

and recovery within the program area.
6. Household water use (gallons per day) in major metropolitan areas within the program area.

PERFORMANCE 
METRICS

http://www.cbbep.org/
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Freshwater Resources 1.4

Effectively communicate the purpose and results of environmental flow efforts.

The issue of freshwater is very important to Coastal Bend residents, but many citizens do not understand the 
environmental needs.  This makes it difficult for elected decision-makers and regulators to develop acceptable strategies 
that meet household and business needs while maintaining the vitality of the bay system during periods of drought.  
Therefore, it is important to increase the public’s understanding of the purpose and process for development of various 
freshwater related plans and programs, including the environmental needs of freshwater inflow.  This includes keeping 
residents informed of developing information and changes to reservoir system operating agreements.  Educating the 
public about their individual role in water conservation is equally as important.  

ESTIMATED COST:  $

POTENTIAL FUNDING: CBBEP Programmatic funds (EPA 320 funds, TCEQ, Local funds); EPA; 
TCEQ; TSSWCB; TWDB

COST

UNDERWAY:  The CBBEP currently works with partners to communicate information related to 
freshwater inflows to estuaries as needed.

STATUS

TIMEFRAME 2017-2037:  Steps will be implemented, as needed and as funding becomes available, throughout 
the applicable life of this plan.

STEP 2:
Support efforts to communicate water conservation 
strategies to the public.

STEP 1:
Continue efforts to convey information to the public 
regarding freshwater supply issues. Focus should be 
on the scientific need for freshwater inflows to the 
estuaries and the justification for any changes to the 
reservoir system operating plan.

LEAD:  CBBEP; City of Corpus Christi

POTENTIAL PARTNERS:  GBRA; MANERR; NRA; NWF; SARA; TCEQ; TPWD; TSSWCB; TWDB
PARTNERS

1. Household water use (gallons per day) in major metropolitan areas.
2. Increased public understanding on environmental needs of freshwater.

PERFORMANCE 
METRICS




