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Total TX Estuaries = 2596 mi2
Total 8 Bays = 2387 mi2



Texas NCA Surveys

• Estuaries surveyed annually 2000-2006
• Each station sampled once during summer 

(Jul-Sep)
• Water column profiles 

DO, temperature, pH, salinity, light
Nutrients, TSS, chlorophyll a

• Sediment chemistry, toxicity, TOC, GS
• Benthic infauna community
• Benthic fish and macro-invertebrate

community
• Fish tissue chemistry



Challenges

• Meshing NCA sampling with the CF 
Division’s FIM program, ie Why are we doing 
this??  We’re the Fish and Wildlife Agency!!
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• Design issues, ie Why such a long coastline 
and so few stations?



Texas Collaborators

2000 2001 2002 2003 2004 2005 2006 2007

TPWD Resource Protection

TCEQ (Galveston)

Galveston Bay Estuary Program

TPWD Coastal Fisheries

Center for Coastal Studies

Coastal Bend Bays & Estuaries Program

Galveston Bay Foundation

General Land OfficeGeneral Land Office



NCA – Texas
Survey Design

• Incorporate existing TX Fisheries Monitoring Sites
• Designs

2000 – 50 sites statewide 
2001 – 59 sites statewide
2002 – 50 TPWD, 50 CBBEP
2003 – 40 TPWD, 30 CBBEP
2004 -- 35 TPWD, 32 CBBEP, 37 GBEP
2005 & 2006 – 50 sites statewide



Sampling 
Through 2005

• 471 Stations for 2000-2005
• 451 Profiles (temperature, 

salinity, dissolved oxygen, pH)
• 1069 Water Samples 

(nutrients, chlorophyll a, total 
suspended solids)

• 393 Sediment Samples 
(benthos, trace elements and 
organics, grain size, TOC, toxicity)

• 520 Trawls at 425 Stations 
(tissue contaminants, demersal 
invertebrates and fishes)



Challenges

• Meshing NCA sampling with the CF 
Division’s FIM program, ie Why are we doing 
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Sampling shallow water 
lagoons

• Upper and Lower Laguna Madre have extensive 
areas less than 1m deep, and very large areas 
less than 0.5m deep.

• Even though these areas were 
less than the 1m NCA minimum, 
since they represented such a large 
percentage of these lagoons, 
they were sampled using airboats.



Challenges

• Meshing NCA sampling with the CF 
Division’s FIM program, ie Why are we doing 
this??  We’re the Fish and Wildlife Agency!!

• Design issues, ie Why such a long coastline 
and so few stations?

• Shallow water lagoons, ie. We can’t get there 
from here!!

• Using NCA to do 305b reporting.



Challenges to using 
NCA data for 305(b)

• State Regulations
305(b) data from > 1 season

• NCA data only collected in summer

305(b) data from multiple samples per site
• NCA – each station sampled only once

Water Quality Standards
• NCA doesn’t include bacteria, water chemistry

• NCA state cooperating agency is not always 
the state 305(b) agency

NCA – TPWD; 305(b) – TCEQ



Bio-bags streamline 
benthos sampling



Lessons Learned

• Value of a good database
• Water clarity index
• NCA and 305(b)
• Patterns along the coast



Making the 
Connections 

between NCA and 
Resource 

Monitoring Data

Geographic

Taxonomic



Database also used for 
project management, 
documentation, data input, 
and quality assurance.



Reports for raw data and 
descriptive statistics.



Water clarity index
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What if we used NCA data for 305b?

• Can use attainment be determined from 
NCA data?

• Do good/fair/poor equate to use support 
categories 1-5?

• How do we translate NCA ecological 
assessment to designated use support 
attainment?



National Coastal 
Assessment & 305(b)

• NCA – Ecological Assessment of Condition
Water Quality
Biological Condition
Sediment Quality
Tissue Contaminants

• 305(b) – Water Quality Inventory
Attainment of Designated Uses
Causes of non-attainment
Potential Sources



TX Estuaries – 2002 305(b)
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Assessed for DO
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Total estuaries = 2394 mi2



TX Estuaries - NCA 2000-2003 
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TX 305(b) - 2002
ALU DO Assessment

Unknown
60%

Full
40%

Partial
<1%

Total estuaries = 2394 mi2
Total assessed = 971 mi2

TX 305(b) vs TX NCA
TX NCA 2000-2002
DO Assessment
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Total estuaries = 2596 mi2
Total assessed = 2397 mi2
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TX 305(b) - 2002
Nitrogen Concern

Unknown
59%

No Concern
41%

Partial
<1%

TX 305(b) vs TX NCA
TX NCA 2000-2002

Nitrogen Assessment

No concern
92%Unknown
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Total estuaries = 2596 mi2
Total assessed = 2397 mi2



TX 305(b) - 2002
Phosphate Concern

Unknown
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41%

Concern
1%
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Phosphate Assessment
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TX 305(b) - 2002
Chlorophyll Concern

Unknown
62%

No Concern
37%

Concern
1%

TX 305(b) vs TX NCA
TX NCA 2000-2002

Chlorophyll Assessment
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Total assessed = 913 mi2

Total estuaries = 2596 mi2
Total assessed = 2397 mi2



TX NCA Estuaries - % Area > Screening Level (Concern if > 25%)
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Coastal Patterns

• Salinity and dissolved oxygen
• Nutrients and chlorophyll a
• PCA analysis of nutrients
• Sediment Organic Contaminants
• Sediment Pb and As
• Tissue DDTs and PCBs
• Arsenic contamination in tissues and 

sediments



Salinity and Dissolved Oxygen
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Water nutrients and 
chlorophyll a
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Ecosystem Characterization:  Nutrients increase from 
south to north along the Texas Coast.



Sediment Organic 
Contaminants
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Sediment Pb and As

Sab ine Lake  

Galveston  Bay  

Matagorda Bay  

San Antonio Bay  

Aransas Bay  

Corpus Christi Bay  

Upper Laguna Madre  

Lower Laguna Madre  
Sed As (ug/g)

Sed Pb (ug/g)

0.00

4.00

8.00

12.00

16.00

20.00



Tissue DDTs and PCBs
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Arsenic contamination in 
tissues and sediments
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Ecosystem Characterization:  
Tissue contaminants segregate along taxa



Future Directions

• Ecosystem-based Management
(TPWD’s CF Division)

• Texas Coastal Assessment
(TCEQ, TPWD partnership)



Recent Relevant Policies, 
Plans and Guidance

• TPWD – Land and Water Resources Conservation 
and Recreation Plan (August 2002)

• EPA – Elements of a State Water Monitoring and 
Assessment Program (March 2003)

• NOAA – Strategic Guidance for Implementing an 
Ecosystem-based Approach to Fisheries 
Management (May 2003)

• US President – Executive Order:  Facilitation of 
Cooperative Conservation (August 26, 2004)

• EPA – 2006 - 2011 EPA Strategic Plan (2006)



The Near Future - 2007
• 50 Stations to be sampled across the coast, 

including the 18 TCEQ stations in Galveston Bay.
• Water, sediment, and benthic characterization as in 

the past with the exception of tissue contaminants, 
sediment organics and sediment toxicity.

• Random sampling based on the TPWD Coastal 
Fisheries grid selection.

• Sampling during index period 
of 1 July to 31 August.
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