
 

 

Please Note that Content of Agenda Items May Require Meeting to Extend to 

4:00pm 
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Aransas, and San Antonio Bays Basin and Bay Area Stakeholder Committee 
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AGENDA 

 
I. Introductions 

 
II. Public Comment 

 
III. Discussion and Agreement on Agenda 

 
IV. Approval of Minutes from May 4, 2011 Meeting 

 

V. Review of TPWD and SAC Comments on BBEST Recommendations – Dr. Dan Opdyke, 
Dr. George Ward and Ed Oborny 
 

VI. BBASC Questions Regarding BBEST Recommendations and SAC and TPWD 
Comments – Sam Vaugh 
 a. Instream BBEST Subcommittee – Dr. Thomas Hardy and Ed Oborny 
 b. Estuary BBEST Subcommittee – Dr. Norman Johns and Dr. George Ward 

 

VII. Progress Report on Bay and Estuary Time Series Analysis, Ecological Impacts –  
Dr. Norman Johns 
 

VIII. Technical Evaluations of Application of BBEST Flow Recommendations on New Run-
of-River Permits – Sam Vaugh, HDR 
 

IX. Follow-Up on BBASC Balancing Analysis Requests Regarding Flow Recommendations 
Relating to Water Supply Projects – Sam Vaugh, HDR 
 

X. Discussion Regarding Work Plan Development 
 a. List of Work Plan Elements 



 

 

 b. Discussion Regarding Creation of a Work Plan Workgroup 
 

XI. Discussion Regarding West Warren’s Resignation from BBASC 
 

XII. Set Next Meeting Date, Time and Location (June 1, 2011) 
 

XIII. Public Comment 
 

XIV. Adjourn 
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Basin and Bay Expert Science Team 
(BBEST) 

Review comments on 

Guadalupe and San Antonio Rivers, San 
Antonio Bay and Aransas-Copano Bay  

Environmental Flows 
Recommendations Report 

(March 1, 2011) 



1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.1  Has the BBEST identified and considered available 
literature and data?  

1.2  Are the data sources and methods adequately 
documented?  

1.3  To what extent has the BBEST considered factors 
extraneous to the ecosystem? 



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.1  How is a sound environment defined and assessed?  
What metrics were used?  

2.3  How were the historical flow periods defined and 
evaluated?  How was a particular period selected as the basis 
for determining the flow regime?  

2.2  How were locations selected for e-flow analysis? Are these 
shown to be representative of and adequate to protect the 
basin?  Were e-flow regimes recommended for each selected 
site?  Was a procedure presented by which the flow regime at 
other locations could be estimated? 



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.4  Was a sound ecological environment determined to exist 
at each site during the selected period?  

2.6  Was a sound ecological environment demonstrated to be 
achieved under the recommended flow regime?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

2.7  Is uncertainty in the analyses described/quantified? Was 
the extent of model validation and associated predictive 
errors described and quantified ?  



1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.1  Has the BBEST identified and considered available 
literature and data?  

The literature reviews are excellent.   

The organization and presentation of the physical and biological 

systems encompassed in this basin are very well done.  

The reviews of the riparian environment and the candidate 

estuarine organisms are particularly good. 



1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.2  Are the data sources and methods adequately 
documented?  

Data sources are very well described, and much of the 

data are provided in various appendices.  The extent to 

which the methods are described is, however, variable.  

Critical path through the analysis showing how 

the final answer, the e-flow regime, is achieved 

for the instream environment :  
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1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.2  Are the data sources and methods adequately 
documented?  

Data sources are very well described, and much of the 

data are provided in various appendices.  The extent to 

which the methods are described is, however, variable.  

Critical path through the analysis showing how 

the final answer, the e-flow regime, is achieved 

for the estuarine environment :  
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1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.2  Are the data sources and methods adequately 
documented?  
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1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.2  Are the data sources and methods adequately 
documented?  

While an impressive body of work is presented in the 

determination of physical-habitat requirements as a function 

of flow, as schematized in the right side of Fig. 1, the only 

justification for adopting (or defaulting to) the historical 

HEFR base flows is the sentence:  

Results of habitat modeling for both the SB2/LSAR and GSA guild sets 

at two locations on the San Antonio River (Elmendorf and Goliad) and 

two locations on the Guadalupe River (Gonzales and Victoria) indicate 

that the statistically derived base flows will maintain suitable habitat for 

all of the habitat guilds considered.  (p. 6.19) 
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1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.2  Are the data sources and methods adequately 
documented?  

In the case of the estuary, a novel analysis was carried out by the 

BBEST using estuary equivalent of weighted usable area, defined 

in terms of the proportion of salinity coverage of species-depen-

dent fixed-habitat zones, the weighting based upon a salinity 

preference function for the species.   

Documentation of the data sources (salinity model results from 

TWDB TxBLEND, literature reviews of species’ salinity 

dependence, and data-based identification of the zones of greatest 

abundance) and the analytical methodology is generally thorough.  



1.  Are the environmental flow analyses based on consideration of 
all reasonably available science? 

1.3  To what extent has the BBEST considered factors 
extraneous to the ecosystem? 

External societal factors did not play any role in the 

scientific issues addressed or in the methodologies.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.1  How is a sound environment defined and assessed?  
What metrics were used?  

The report contains thorough discussions of definition(s) and 

metrics for a sound environment.  A thoughtful overview of the 

concept is presented at the outset of the report (Section 1.3).  

Instream flows are based on the Physical Habitat Simulation 

System (PHABSIM) approach, using physical requirements, 

mainly depth and velocity, of several guilds of fish.  

Flows to estuaries are based on salinity versus inflow relations, 

together with literature results for salinity preference mainly for 

sessile or limited-motility focal organisms  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.2  How were locations selected for e-flow analysis? Are these 
shown to be representative of and adequate to protect the 
basin?  Were e-flow regimes recommended for each selected 
site?  Was a procedure presented by which the flow regime at 
other locations could be estimated? 

For instream flows, the assessment of gauge locations was 

based upon distribution, period of record and the 

representativeness of the gauge, and the presentation was 

very well done, including a good survey of available gauge 

records.  HEFR-type regimes are defined and the initial 

HEFR analyses presented in Appendix 3.2-1.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.2  How were locations selected for e-flow analysis? Are these 
shown to be representative of and adequate to protect the 
basin?  Were e-flow regimes recommended for each selected 
site?  Was a procedure presented by which the flow regime at 
other locations could be estimated? 

In the estuary, flow determination was linked to habitat zones 

in which the focal species are typically present in greatest 

abundance.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.3  How were the historical flow periods defined and 
evaluated?  How was a particular period selected as the basis 
for determining the flow regime?  

A transition date was established demarcating the beginning of 

substantial anthropogenic effects on the flow, namely 

(1) date of reservoir construction in the Guadalupe (1965),  

(2) approximate date of urban expansion in San Antonio (1970).   

Generally, the full period of record was selected for analysis, 

except on the San Antonio where the pre-development period (up 

to 1970) was used because of lower municipal return flows.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.4  Was a sound ecological environment determined to exist 
at each site during the selected period?  

Yes.  See especially Section 1.3, in which the scientific basis is 

presented for both the riverine and estuarine environments.  

In the case of the riverine environment, the concept of 

community “intactness” is invoked in the opening chapter and 

repeatedly in Chapter 3.  Nowhere is this concept defined nor a 

procedure for its determination cited.  In Section 3.3.5.1, it is 

stated that “relative intactness” was assessed (p. 3.49), but no 

results of this assessment are shown.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

For instream flows, PHABSIM was used, in which the measure of 

ecological health was, in effect, abundance of guilds of fish and 

associated habitat requirements, namely depth and current speed.   

The report does not contain a discussion of how the WUA curves 

were evaluated or otherwise considered by the BBEST, nor does it 

explain the logic by which the BBEST defaulted to HEFR-based 

recommendations.  
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2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The SAC believes that the WUA methodology and its use 

should be clearly delineated in the Workplan, its deficiencies 

noted, and any necessary data collection and methodological 

revisions, as well as further analysis, should be high-lighted as 

an important part of future adaptive management strategy.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The overlays for instream flows are generally well done.   

 

The water quality analysis is thorough, its presentation succinct, 

and demonstrates the general high quality of river water in the 

basin, even under low-flow conditions.   



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The riparian overlay is a well-written discourse on the vegetation of 

the riparian community and its dependence upon river flow.  Its 

greatest weakness is the much greater proportion of text of a 

general and tutorial nature compared to information specific to the 

basin.   



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The BBEST notes (p 3.123) that riparian field data from the basin 

are still in the process of analysis.  In its present state, this section 

is inconclusive and did not affect the decision path for flow 

recommendations.  However, information such as Figs. 3.6-14 and 

3.6-15, and Table 3.6-6 beg to be populated with real data specific 

to the basin including topography and associated inundation stages. 







2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The geomorphology analysis is a sediment transport modeling 

exercise. The BBEST concludes that the channel will remain 

stable (i.e., not change) so long as sediment load does not 

change more than 10%. This is based on one didactic reference, 

in which the 10% limit is suggested without observational basis 

or literature citation, hardly the “preponderance of … published 

scientific literature” claimed.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The report appears ambiguous on whether the geomorphology 

overlay is incorporated into the environmental flow 

recommendations.  In Section 6.1, only the HEFR-based regime 

tables are presented, with no additional conditions.  Yet in 

Section 6.4, addressing hypothetical projects, there are 

discussions as to how the project might be modified to bring the 

change in sediment load to within the 10% range.   



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The SAC feels that the BBEST should clarify for the 

stakeholders and TCEQ whether this and any other additional 

conditions are to be applied to the flow recommendations.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

For the estuary, an extensive analysis was carried out for 

occurrence of salinity preference as a function of inflows.  The 

focal organisms oyster and Rangia primarily defined the 

regime, though other organisms were used as overlays.  
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2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.5  Was a functional relationship between flow regimes and 
ecological health developed, or were proxy variables used?  
Are assumptions underlying the methodology clearly stated?  
To what extent were overlays addressed? 

The recommendations are presented as seasonal flows with 

associated attainment-frequency goals. These will not be 

directly applicable to operational use, but would be employed 

in long term simulations to determine the effect (e.g. 

achievement of recommended attainment frequencies) of a 

proposed diversion or impoundment.  



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.6  Was a sound ecological environment demonstrated to be 
achieved under the recommended flow regime?  

No.  However, to a certain extent, this was moot, since the 

systems were determined to be presently healthy, and the 

recommendation was to revert to historical-data-based flows 

(HEFR statistics for the instream flows and historical 

frequencies of flows that achieve target salinity zones for the 

estuary). 



2.  Did BBEST perform an analysis resulting in an e-flow regime 
adequate to support a sound ecological environment and to 
maintain productivity, extent and persistence of key aquatic 
habitats in and along the affected water bodies?  

2.7  Is uncertainty in the analyses described/quantified? Was 
the extent of model validation and associated predictive 
errors described and quantified ?  

We acknowledge the attempt by the BBEST to address the issue 

of uncertainty at various places in the report, albeit largely 

qualitative.  Uncertainty in these analyses is important, and we 

appreciate the suggestions for future studies, etc. which might 

ameliorate some of the inherent uncertainty.  It would have been 

helpful if known uncertainty had been presented as a quantified 

qualifier to the recommended regime.  



Summary and 
Conclusions  



In many respects, the Guadalupe/San Antonio BBEST 

was the best-prepared of all to undertake this 

assignment.   

A high proportion of its members had previous experience 

addressing the nuances of environmental flow analyses, 

including some with prior BBEST experience; the 

information bases for both the basin and bay are 

especially rich, members of the BBEST being among the 

principal contributors; and SB2 studies were underway 

within the basin to provide a source for detailed field 

observations.   

In addition, the BBEST was provided substantial staff 

support from TWDB, TPWD, TCEQ, SARA, SAWS and 

GBRA.  



It is sobering that the best-equipped BBEST thus far 
could not make a quantifiable recommendation 
founded upon a clear connection between levels of 
flow and metrics of ecosystem health that could be 
defended as adequate, which is the goal of Senate Bill 
3 with regard to the BBEST charge, and instead 
recommended little, if anything, more than default 
HEFR flow regimes based on historical hydrology.  



It is the SAC’s opinion that the BBEST has achieved excellence in 

its report, except for the following items that are of concern:  

● While an impressive body of technical work on WUA’s of important 

guilds has been developed, there is no logical connection presented 

between these results and the (default) HEFR flows ultimately 

recommended  

●  The variety of relationships displayed between the WUA’s  

and the range of baseflows raises the question: what kind of 
relationship would be necessary to yield a flow recommendation 
different from HEFR ? 

●  In the estuary, a convincing presentation of the dependence of 

preferable salinities on the inflows was made for each of the focal 

species.  However, the attainment frequency for each of these was 

essentially the historical statistics, equivalent to the historical 

occurrence of the corresponding flow classes  



Much new analysis was developed by this BBEST of potentially great 

value in future environmental flow studies in this basin. 

Inclusion of Chapter 7 introducing potential content of a work plan for the 

basin is appreciated.  

It is probable that the work of the BBEST was more complete than its 

report would suggest.  

That the BBEST report falls short of the potential is an indication of the 

difficulty of the SB3 task, the complexity of the present state of the 

science, and the limitations of resources and time within which the 

BBEST must work.  
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BBASC Questions Regarding BBEST Recommendations and SAC and TPWD 
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a. Instream BBEST Subcommittee – Dr. Thomas Hardy and Ed Oborny 

b. Estuary BBEST Subcommittee – Dr. Norman Johns and Dr. George Ward 
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Progress Report on Bay and Estuary Time Series Analysis, Ecological Impacts –  

Dr. Norman Johns 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

AGENDA ITEM VIII 

Technical Evaluations of Application of BBEST Flow Recommendations on New 

Run-of-River Permits – Sam Vaugh, HDR 

 

 

 

 

 

 

 

 

 

 

 

 

























 

 

 

 

 

 

 

AGENDA ITEM IX 

Follow-Up on BBASC Balancing Analysis Requests Regarding Flow 

Recommendations Relating to Water Supply Projects – Sam Vaugh, HDR 

 

 

 

 

 

 

 

 

 

 

 

 



Technical Analyses of GSA 

BBEST Recommendations: 

Two Firm Yield Projects 

Guadalupe, San Antonio, Mission, & Aransas Rivers and 

Mission, Copano, Aransas, & San Antonio Bays 

Basin and Bay Area Stakeholder Committee (GSA BBASC) 

Sam Vaugh, PE 
 

May 19, 2011  
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San Antonio River Project 
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San Antonio River Project 
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San Antonio River Project 

No Environmental 

Flow Lyons Method CCEFN

BBEST 

Recommendation
Available Project Yield (acft/yr) 22,925 13,000 16,700 11,700

Raw Water at Reservoir
Total Project Cost $273,450,000 $273,450,000 $273,450,000 $273,450,000

Total Annual Cost $24,560,000 $24,378,000 $24,396,000 $24,232,000

Annual Cost of Raw Water ($ per acft) $1,071 $1,875 $1,461 $2,071

Annual Cost of Raw Water ($ per 1,000 gallons) $3.29 $5.75 $4.48 $6.36

Treated Water Delivered
Total Project Cost $523,535,000 $440,614,000 $471,271,000 $432,205,000

Total Annual Cost $54,793,000 $44,634,000 $48,586,000 $43,006,000

Annual Cost of Water ($ per acft) $2,390 $3,433 $2,909 $3,676

Annual Cost of Water ($ per 1,000 gallons) $7.33 $10.54 $8.93 $11.28

Note: Costs corrected since May 4 Meeting 
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San Antonio River Project 
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Lyons Method = 13,000 acft/yr 
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San Antonio River Project 
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Mid-Basin Project 
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Mid-Basin Project 



10 

Mid-Basin Project 

No Environmental 

Flow Lyons Method CCEFN

BBEST 

Recommendation
Available Project Yield (acft/yr) 28,750 20,674 15,375 13,150

Raw Water at Reservoir
Total Project Cost $253,801,000 $253,801,000 $253,801,000 $253,801,000

Total Annual Cost $22,908,000 $22,854,000 $22,636,000 $22,563,000

Annual Cost of Raw Water ($ per acft) $797 $1,105 $1,472 $1,716

Annual Cost of Raw Water ($ per 1,000 gallons) $2.45 $3.39 $4.52 $5.27

Treated Water Delivered
Total Project Cost $475,090,000 $413,942,000 $384,892,000 $369,922,000

Total Annual Cost $49,713,000 $42,891,000 $38,912,000 $37,123,000

Annual Cost of Water ($ per acft) $1,729 $2,075 $2,531 $2,823

Annual Cost of Water ($ per 1,000 gallons) $5.31 $6.37 $7.77 $8.66

Note: Costs corrected since May 4 Meeting 
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Mid-Basin Project 

Note: *Reservoir size increased to 191,500 acft to achieve same firm yield of Lyons Method 

Lyons Method

BBEST 

Recommendation*
Available Project Yield (acft/yr) 20,674 20,674

Raw Water at Reservoir
Total Project Cost $253,801,000 $279,391,000

Total Annual Cost $22,854,000 $24,828,000

Annual Cost of Raw Water ($ per acft) $1,105 $1,201

Annual Cost of Raw Water ($ per 1,000 gallons) $3.39 $3.68

Treated Water Delivered
Total Project Cost $413,942,000 $441,845,071

Total Annual Cost $42,891,000 $44,865,622

Annual Cost of Water ($ per acft) $2,075 $2,170

Annual Cost of Water ($ per 1,000 gallons) $6.37 $6.66

 How Big Does the Reservoir Need to Be to Get the 
Same Firm Yield of Lyons?  And What’s the Cost? 

105,500 acft 191,500 acft 



Mid-Basin Project 
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Subsistence 

Flows (cfs)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Notes:

  1. Period of Record used : 1/1/1940 to 12/31/2009.

  2. Volumes are in acre-feet and durations are in days.

Flow Levels

High (75th %ile)

Medium (50th %ile)

Low (25th %ile)

Subsistence

210 210 210 180

Winter Spring Summer Fall

Base Flows 

(cfs)

860 870 800 810

690 650 650 690

540 440 440 510

Overbank 

Flows

Qp: 36,700 cfs with Average Frequency 1 per 5 years

Regressed Volume is 492,000

Duration Bound is 70

Qp: 24,400 cfs with Average Frequency 1 per 2 years

Regressed Volume is 306,000

Duration Bound is 57

Qp: 14,300 cfs with Average Frequency 1 per year

Regressed Volume is 165,000

Duration Bound is 43

High Flow 

Pulses

Qp: 4,140 cfs with Average 

Frequency 1 per season

Regressed Volume is 48,300

Duration Bound is 29

Qp: 6,590 cfs with Average 

Frequency 1 per season

Regressed Volume is 58,400

Duration Bound is 24

Qp: 1,760 cfs with Average 

Frequency 1 per season

Regressed Volume is 14,800

Duration Bound is 14

Qp: 4,330 cfs with Average 

Frequency 1 per season

Regressed Volume is 41,200

Duration Bound is 23

Qp: 1,150 cfs with Average 

Frequency 2 per season

Regressed Volume is 9,640

Duration Bound is 13

Qp: 3,250 cfs with Average 

Frequency 2 per season

Regressed Volume is 26,900

Duration Bound is 17

Qp: 950 cfs with Average 

Frequency 2 per season

Regressed Volume is 7,060

Duration Bound is 10

Qp: 1,410 cfs with Average 

Frequency 2 per season

Regressed Volume is 11,400

Duration Bound is 13

Full BBEST Recommendation = 

13,150 acft/yr 

13,150 acft/yr 

13,150 acft/yr 

13,910 acft/yr 

15,375 acft/yr 

16,790 acft/yr 

16,790 acft/yr 
25,410 acft/yr 
26,600 acft/yr 
28,750 acft/yr 
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Lyons Method = 20,674 acft/yr 
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Mid-Basin Project 
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Questions, Comments, & Discussion 



Technical Analyses of GSA 

BBEST Recommendations: 

Options for Hydrologic 

Conditions on Pulses  

Guadalupe, San Antonio, Mission, & Aransas Rivers and 

Mission, Copano, Aransas, & San Antonio Bays 

Basin and Bay Area Stakeholder Committee (GSA BBASC) 

Sam Vaugh, PE 
 

May 19, 2011  
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Developing Balance – Options 
Weighted Too Heavy Toward 

Human Needs 
 

1) Increase Subsistence 
Flows 

2) Eliminate Diversions Below 
Baseflows 

3) Increase Average or Wet 
Baseflows 

4) Add More Pulses / Increase 
Pulses 

5) Shift Period of Record for 
Flow Standard 
Recommendation 
 

Weighted Too Heavy Toward 
Environmental Needs 

 

1) Eliminate the 50% 
Requirement between 
Subsistence & Dry Base 

2) Eliminate Wet and/or 
Average Baseflows 

3) Eliminate Some/All Pulses 
• Annual / Multi-Year 
• Seasonal 

4) Place Hydrologic 
Conditions on Pulses 

5) Shift Period of Record for 
Flow Standard 

Recommendation 

Consider TCEQ Adopted Environmental Flow Standards? 



Structure of Adopted TCEQ 

Environmental Flow Standards*  
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Subsistence 

Flows (cfs)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Notes:

  1. Period of Record used : 1/1/1940 to 12/31/2009.

  2. Volumes are in acre-feet and durations are in days.

Flow Levels

High (75th %ile)

Medium (50th %ile)

Low (25th %ile)

Subsistence

210 210 210 180

Winter Spring Summer Fall

Base Flows 

(cfs)

860 870 800 810

690 650 650 690

540 440 440 510

Overbank 

Flows

Qp: 36,700 cfs with Average Frequency 1 per 5 years

Regressed Volume is 492,000

Duration Bound is 70

Qp: 24,400 cfs with Average Frequency 1 per 2 years

Regressed Volume is 306,000

Duration Bound is 57

Qp: 14,300 cfs with Average Frequency 1 per year

Regressed Volume is 165,000

Duration Bound is 43

High Flow 

Pulses

Qp: 4,140 cfs with Average 

Frequency 1 per season

Regressed Volume is 48,300

Duration Bound is 29

Qp: 6,590 cfs with Average 

Frequency 1 per season

Regressed Volume is 58,400

Duration Bound is 24

Qp: 1,760 cfs with Average 

Frequency 1 per season

Regressed Volume is 14,800

Duration Bound is 14

Qp: 4,330 cfs with Average 

Frequency 1 per season

Regressed Volume is 41,200

Duration Bound is 23

Qp: 1,150 cfs with Average 

Frequency 2 per season

Regressed Volume is 9,640

Duration Bound is 13

Qp: 3,250 cfs with Average 

Frequency 2 per season

Regressed Volume is 26,900

Duration Bound is 17

Qp: 950 cfs with Average 

Frequency 2 per season

Regressed Volume is 7,060

Duration Bound is 10

Qp: 1,410 cfs with Average 

Frequency 2 per season

Regressed Volume is 11,400

Duration Bound is 13

*Sabine & Neches Rivers and Sabine Lake Bay 



Structure of Adopted TCEQ 

Environmental Flow Standards* 
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+10% 

x2 x1 x2 x1 

Subsistence 

Flows (cfs)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Notes:

  1. Period of Record used : 1/1/1940 to 12/31/2009.

  2. Volumes are in acre-feet and durations are in days.

Flow Levels

High (75th %ile)

Medium (50th %ile)

Low (25th %ile)

Subsistence

210 210 210 180

Winter Spring Summer Fall

Base Flows 

(cfs)

860 870 800 810

690 650 650 690

540 440 440 510

Overbank 

Flows

Qp: 36,700 cfs with Average Frequency 1 per 5 years

Regressed Volume is 492,000

Duration Bound is 70

Qp: 24,400 cfs with Average Frequency 1 per 2 years

Regressed Volume is 306,000

Duration Bound is 57

Qp: 14,300 cfs with Average Frequency 1 per year

Regressed Volume is 165,000

Duration Bound is 43

High Flow 

Pulses

Qp: 4,140 cfs with Average 

Frequency 1 per season

Regressed Volume is 48,300

Duration Bound is 29

Qp: 6,590 cfs with Average 

Frequency 1 per season

Regressed Volume is 58,400

Duration Bound is 24

Qp: 1,760 cfs with Average 

Frequency 1 per season

Regressed Volume is 14,800

Duration Bound is 14

Qp: 4,330 cfs with Average 

Frequency 1 per season

Regressed Volume is 41,200

Duration Bound is 23

Qp: 1,150 cfs with Average 

Frequency 2 per season

Regressed Volume is 9,640

Duration Bound is 13

Qp: 3,250 cfs with Average 

Frequency 2 per season

Regressed Volume is 26,900

Duration Bound is 17

Qp: 950 cfs with Average 

Frequency 2 per season

Regressed Volume is 7,060

Duration Bound is 10

Qp: 1,410 cfs with Average 

Frequency 2 per season

Regressed Volume is 11,400

Duration Bound is 13

*Sabine & Neches Rivers and Sabine Lake Bay 



Option 1 
 Wet: HFPs 1, 2, & 3 Only 

 
 
 
 
 

 Average:  HFPs 2 & 3 Only 
 
 
 
 

 Dry: HFPs 1 & 3 Only 
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x1 
x1 
x2 

x1 
x1 

x1 
x2 



Option 2 
 Wet: HFPs 1, 2, & 3 Only 

 
 
 
 
 

 Average:  HFPs 2 & 3 Only 
 
 
 
 

 Dry: HFPs 1 & 3 Only 
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x1 
x1 
x1 

x1 
x1 

x1 
x1 



Option 3 
 Wet: HFPs 1 & 2 Only 

 
 
 
 

 Average: HFP 1 Only 
 
 
 

 Dry: HFP 1 Only 
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x1 

x2 

x1 

x2 



Option 4 
 Wet: HFP 2 Only 

 
 
 

 Average: HFP 1 Only 
 
 
 

 Dry: HFP 1 Only; Spring and Summer Only 
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x1 

x2 

x1 
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Questions, Comments, & Discussion 



 

 

 

 

 

 

 

 

AGENDA ITEM X 

Discussion Regarding Work Plan Development 

a. List of Work Plan Elements 

b. Discussion Regarding Creation of a Work Plan Workgroup 

 

 

 

 

 

 

 

 

 

 



5/4/2011 DRAFT 

Guadalupe, San Antonio, Mission, and Aransas Rivers and 

Mission, Copano, Aransas, and San Antonio Bays 

Basin and Bay Area Stakeholders Committee (BBASC) 

 

Work Plan for Adaptive Management 
 

Table of Contents 

 

1 Preamble 

1.1 Charge of the Basin and Bay Area Stakeholders Committee 

1.2 Science Advisory Committee Guidance 

1.3 Introduction 

2 Adaptive Management 

2.1 Studies Required to Establish Linkages Between Flow and Ecology 

2.2 Funding and Resources for Studies 

2.3 Mechanisms for Changes in Standards or Strategies 

 

3 Existing Programs and Potential Resources 

3.1 Texas Commission on Environmental Quality 

3.2 Texas Water Development Board 

3.3 Texas Parks & Wildlife Department 

3.4 Texas Instream Flows Program 

3.5 Additional Programs and Resources 

4 Instream Flows – Rivers, Streams, and Tributaries 

4.1 Subsistence Flows - Needed Studies, Surveys, and Monitoring Programs  

4.2 Base Flows - Needed Studies, Surveys, and Monitoring Programs 

4.3 Pulse & Overbank Flows - Needed Studies, Surveys, and Monitoring Programs 

4.4 Hydrology – Needed Studies, Surveys, and Monitoring Programs 

5 Bays and Estuaries 

5.1 Flora and Fauna - Needed Studies, Surveys, and Monitoring Programs 

5.2 Sediment Input - Needed Studies, Surveys, and Monitoring Programs 

5.3 Nutrient Input - Needed Studies, Surveys, and Monitoring Programs 

5.4 Freshwater Inflow - Needed Studies, Surveys, and Monitoring Programs 

 

6 Prioritization and Schedule 

  

Appendices 

 

  



5/4/2011 DRAFT 

Section 11.02362 (p) In recognition of the importance of adaptive management, after submitting 

its recommendations regarding environmental flow standards and strategies to meet the 

environmental flow standards to the commission, each basin and bay area stakeholders 

committee, with the assistance of the pertinent basin and bay expert science team, shall prepare 

and submit for approval by the advisory group a work plan.  The work plan must: 

1) Establish a periodic review of the basin and bay environmental flow analyses and 

environmental flow regime recommendations, environmental flow standards, and strategies, to 

occur at least once every 10 years; 

2) Prescribe specific monitoring, studies, and activities; and 

3) Establish a schedule for continuing the validation or refinement of the basin and bay 

environmental flow analyses and environmental flow regime recommendations, the 

environmental flow standards adopted by the commission, and the strategies to achieve those 

standards. 



Guadalupe, San Antonio, Mission, & Aransas Rivers and

Mission, Copano, Aransas, & San Antonio Bays

Basin & Bay Area Stakeholders Committee (BBASC)

Work Plan for Adaptive Management

Instream Flows - Rivers, Streams, and Tributaries

ID# Subject Subsistence Base Pulse Hydrology Source(s)
1 Impacts of Groundwater Use on Upper Basin Streamflows X BBASC

2 Exempt Uses of Surface Water X BBASC

3 Riparian Diversions for Domestic & Livestock (D&L) Uses X BBASC

4 Effects of Conservation & Drought Management X BBASC

5 Predictability in Surface Water Permitting X BBASC

6 Intensity & Duration of Floods Affecting Logjams & Habitat X BBASC

7 Impacts of Invasive Species X X BBASC

8 Impacts of Groundwater Withdrawn from Alluvial Gravels X X X BBASC

9 Instream & Riparian Sediment Deposition X X BBASC

10 USGS Streamflow Gaging & Water Quality Monitoring X X X X BBEST

11 TCEQ Clean Rivers Program Water Quality Monitoring X X X BBEST

12 Real Time Monitoring System X X X BBEST

13 Biological Sampling & Monitoring X X X BBEST

14 Texas Instream Flows Program X X X X BBEST

15 Edwards Aquifer Recovery Implementation Program X X X BBASC/BBEST

16 Environmental Flow Collaboration Forum X X X X BBEST

17 Geomorphic Studies & Monitoring X X BBEST

18 Riparian Vegetation Mapping & Monitoring X BBEST

19 Groundwater Monitoring in the Riparian Corridor X X X X BBEST

20 Fish Community Use of Floodplain Environments X BBEST

Flow Regime Component
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Guadalupe, San Antonio, Mission, & Aransas Rivers and

Mission, Copano, Aransas, & San Antonio Bays

Basin & Bay Area Stakeholders Committee (BBASC)

Work Plan for Adaptive Management

Bays & Estuaries

ID# Subject Flora/Fauna Sediment Nutrients Inflow Source(s)
1 Scouring of Passes & Impacts on Estuarine Ecology X BBASC

2 Marine Wetland Effects on Commercial & Recreational Fishing X BBASC

3 Impacts of Levees X X BBASC

4 Impacts of Saltwater Barrier X X BBASC

5 Sediment Transport Affecting Guadalupe Delta X X BBASC/BBEST

6 Sea Level Rise Associated with Climate Change X BBASC

7 Hydrodynamic & Salinity Modeling Improvements X BBEST

8 Bay & Marsh Salinity & Water Level Data Collection & Monitoring X BBEST

9 Diversion & Return Flow Data for Freshwater Inflow Estimates X BBEST

10 Rangia Clam & Eastern Oyster Investigations X BBEST

11 Delta Inundation & Salinity Modeling X BBEST

12 Life Cycle Habitat & Salinity Studies for Key Faunal Species X BBEST

13 Salinity Sensitive Plant Monitoring X BBEST

14 Habitat Suitability Models for Oysters, Blue Crabs, & White Shrimp X BBEST

15 Nutrient Load & Concentration Monitoring X BBEST
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AGENDA ITEM XI 

Discussion Regarding West Warren’s Resignation from BBASC 

 

 

 

 

 

 

 

 

 

 



May 6
th
, 2011 

  
Ms. Susan Scott 
Chair, BBASC 
  
  
Dear Susan, 
  
With this letter I am tendering my resignation as a member of the Guadalupe/San Antonio Bay and Basin Area 
Stakeholders Committee. 
  
My reasons are straightforward and twofold. 

 When I accepted the appointment it was with the understanding that this committee would meet bi-monthly.  That 
time commitment has increased now to the point that I cannot sustain continued participation and proper attention 
to my business at the same time. 

 When I accepted the appointment, it was with some expectation that I could contribute meaningfully to the 
dialogue of the group and ultimately to its mission. It has become increasingly apparent to me that I cannot.  I lack 
any background in scientific or engineering disciplines that are presently pushing the dialogue forward and I am 
completely uncomfortable weighing in on behalf of Recreational Water Users from a position of ignorance. 

I believe the concept of the BBASC is solid however I think it is incumbent upon the TCEQ or possibly the Committee 
Chair to better qualify the stakeholder representatives, and particularly those representing the Recreational users.   With 
stakeholder representatives from such interests as water districts, river authorities, municipalities, agriculture, and 
manufacturing, there is a reasonable expectation that the representative, either from vocation or employment, has some 
background and exposure to the science, technology, modeling, engineering, hydrology etc which I believe is prerequisite 
to meaningful participation on this committee.  Recreational users necessarily have none of these qualifications.  Though I 
cannot substantiate this, I believe many of the representatives on the BBASC are "on the clock".  They are 
participating while at the same time being compensated normally for their time.  Again, the same cannot be assumed for 
Recreational users.  Unless these circumstances are addressed, both will lead to inadequate representation for 
Recreational users.  The solution is a more detailed qualification process for the BBASC representatives, one that fully 
discloses the time commitment and requires at least a working knowledge of the prerequisites. 
  
In parting, I'll say that my concern as I joined the committee remains the same as I when exit.  The health of the bays and 
estuaries in our basin is vitally important and fresh water inflow necessary to sustain a sound ecological environment must 
not be compromised by competing interests.  All of us are in the same boat.  To borrow from the dialogue at our last 
meeting, it is my opinion that "human needs" and "environmental needs" are one and the same.  We all share the same 
resource and an equitable and sustainable balance must be achieved.  Thanks to you and all of the committee members 
for your diligent efforts in pursuing that goal. 
  
Sincerely, 
  
  
West Warren 
  
CC Robby Byers, Exec Director CCA Texas 
  

 



 

 

 

 

 

 

 

 

 

 

AGENDA ITEM XII 

Set Next Meeting Date, Time and Location (June 1, 2011) 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

ADDITIONAL INFORMATION 
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