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Hypersalinity

• High surface area to volume ratio (< 0.8 m depth over 6,500 acres)

• Low tidal exchange / circulation (or single inlet, lack of flow-through)

• Low average yearly rainfall (27 in)

• High temperatures (average highs of 27°C)

• Predominate SE-SSE wind direction (10-25 mph day; 4-10 mph night)

• Barriers to water flow (e.g., abandoned railroad causeway)

1955



• 2005 - 2007:

Initial reflooding via pilot (experimental) channel (15 ft wide by 3 ft 
depth), tidal exchange <1% (0.6%), extreme hypersalinity throughout

Hydrologic Modifications Timeline

• 2008 - 2021:

Bridge over the pilot channel (2008), tidal exchange 2% (2008) 
increasing to 10% (2011) due to natural opening, moderate salinity in 
the southern compartment, extreme hypersalinity persists in the 
northern compartment.



Hydrologic Modifications Timeline

• 2022 - present:

Widening of the inlet channel to 150 ft wide by 15 ft deep, tidal 
exchange 22% total water volume



Objectives
Monitoring Program (2005-2009; 2011-2013; 2017-2019; 2021 - present):

To monitor the changes in the water quality and biotic templates response 
to the physical modifications (e.g., channel construction / widening)

• Benthic Community Monitoring (2006 – present):

•   Nekton community monitoring (2006-2009; USFWS assumed in 2017):

•   Water Quality monitoring (2006 – present):

 1. Temporal Monitoring (permanent WQ stations)

 2. Temporal/Spatial Monitoring (associated with biological monitoring)

 3. Spatial Monitoring (71 station sampling grid)



Temporal Water Quality Monitoring

• Water Temperature
• Salinity
• pH
• Dissolved Oxygen
• Depth
• Barometric Pressure
• Air Temperature
• Wind Speed/Direction



Pre-channel widening: 2008-2012, n = 24
Post-channel widening: 2022-2024, n = 17



Monthly Means: May 2021-March 2024
TxGLO funding period



• Program began in 2005
• 24  Sampling sites
• Randomly generated
• Water Quality (grab 

samples) in conjunction 
with benthic sampling 

Temporal/Spatial Monitoring

NW NE

S



Pre-channel widening: 2008-2019, n = 12
Post-channel widening: 2023-2024, n = 2
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Spatial Water Quality Monitoring

• Survey occurs under typical conditions
• 71 sites (34 southern, 37 northern)
• Hydrolab Compact DS5
• ArcGIS (Kriging tool)



Based on a survey August 24, 2023. Hicks et. al. 2023

Salinity (ppt)

Salinity Distribution



Tidal Oscillations of Salinity Front
Northeast Station



Based on a survey August 24, 2023. Hicks et. al. 2023

Dissolved Oxygen Distribution

DO (mg/L)



Diurnal Oxygen Cycles



Seagrass Distribution Map

Dense
        Moderate
        Bare/Sparse
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Conclusions

 Further manipulations and enhancement actions could result in
  an additional >4,000 acres of seagrass habitat (>32% increase)

 Salinity distribution is largely unchanged

 Tidal exchange is controlling salinity in the southern compartment; 
   Meteorological processes (precipitation and evaporation) are 
   controlling salinity in the northern compartment and connected 
   lagoons

 The southern compartment is at a suitable endpoint for the restoration

 A basin-wide hydrologic model would be required to guide 
  further modifications
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