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Objectives for TodayObjectives for Today

1. Demonstrate where this issue fits into the planning 
process

2. Discuss the reason for quantitative streamflow
assessment

3. Discuss various approaches
� Which flows to compare?
� How to present comparison?

4. Receive input from others

5. Recommend appropriate approach for Region G
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SB1 Water Planning ProcessSB1 Water Planning Process

0
Scope of Work to 

Update the 2001 Plan

1
Describe the Region

2
Calculate “Needs”

(shortages)

3
Select Water Management 
Strategies to Meet Needs

4
Develop Report 

Summarizing 1 – 3

5
TWDB Reviews/Approves 

2006 Regional Plan

6
TWDB Prepares

2007 State Water Plan

Update 2006 Regional Plan

Ongoing

DRAFT

Summer 
‘04

DRAFT 
Due 5/05

Final Plan due Jan ‘06
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Quantitative Streamflow AssessmentsQuantitative Streamflow Assessments

Objectives:

1. Provide information regarding cumulative effects 
of Regional Water Plan on instream flows

2. Quantify future flows that would enhance 
environment

3. Limit complexity of analysis, yet provide concise 
useful information

Objectives:
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useful information



5

How to Assess the Effects of the Plan
on Streamflow?
How to Assess the Effects of the Plan
on Streamflow?

� Develop flow statistics:
� Gage data (change over time, so statistics 

have limited applicability)
� Naturalized flow data (based on gage data)
� Model runs (application of WAM)

� Compare statistics with and without Plan

� Compare “ Past, Present and Future” or 
“ Baseline versus Plan” ?
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How to Assess the Effects of the Plan
on Streamflow?
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� Run 3
� Run 8
� Brazos G Water Supply Assessment 
� Brazos G Plan
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WAM Flows for ComparisonWAM Flows for Comparison

� Run 3
� Full authorized use of existing water rights
� Zero return flows
� Authorized reservoir capacity
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How to Assess the Effects of the Plan
on Streamflow?
How to Assess the Effects of the Plan
on Streamflow?

� Candidate flow sets to compare:
� Gage data
� Naturalized flows
� WAM flows

� Run 3 – full authorized use; zero return 
flows; authorized reservoir capacity

� Run 8
� Brazos G Water Supply Assessment 
� Brazos G Plan
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WAM Flows for ComparisonWAM Flows for Comparison

� Run 8
� “ Current” use of existing water rights
� “ Current” return flows
� Year 2000 reservoir capacity
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How to Assess the Effects of the Plan
on Streamflow?
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WAM Flows for ComparisonWAM Flows for Comparison

� Brazos G Water Supply Assessment
� Run 3 Assumptions

� Full authorized use of existing water rights
� Zero return flows

� Brazos G Modifications
� Year 2000/2060 reservoir capacity
� BRA contractual diversion locations
� Subordination agreements
� Re-distribution of multi-use rights
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How to Assess the Effects of the Plan
on Streamflow?
How to Assess the Effects of the Plan
on Streamflow?
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WAM Flows for ComparisonWAM Flows for Comparison

� Brazos G Plan
� Brazos G WSA
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� Brazos G Water Management Strategies
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How to Assess the Effects of the Plan
on Streamflow?
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What is Baseline for Comparison?What is Baseline for Comparison?

TWDB Approach:
Past = Natural Flow
Present = Run 8 (current use; current returns; Year 2000 

reservoir capacity)
Present = Run 3 (authorized use; no returns; authorized reservoir 

capacity)
Future = Run 3 plus Water Management Strategies & 

authorized/2000/2060 reservoir capacity?
���� Compare Flows with Statistical Tables, Graphs

TPWD Approach:
Past = Natural Flow
Present = Run 8 (current use; current returns; Year 2000 

reservoir capacity)
Future = Run 3 plus Plan (coordinate w/planning groups)
���� Compare Flows with Graphs Against Environmental Flow 

Benchmarks (approx. Lyons Method: 40% & 60% of median 
natural flow) 

TWDB Approach:
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reservoir capacity)
Present = Run 3 (authorized use; no returns; authorized reservoir 
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Present = Run 8 (current use; current returns; Year 2000 

reservoir capacity)
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natural flow) 
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What is Baseline for Comparison?What is Baseline for Comparison?

� Is a “ past, present and future” comparison 
reasonable?
� How to define which flows represent past, 

present and future?

� Is another comparison more reasonable or 
useful?

� Scope of Work specifies “ baseline comparison”
when assessing individual water management 
strategies
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What is Baseline for Comparison?What is Baseline for Comparison?

Evaluations of water management strategies are to include a
quantitative reporting of:
i. The quantity, reliability, and cost of water delivered and 

treated, including costs of debt, present costs, and 
discounted present value costs.  The quantity of water 
available to new reservoir or diversion projects will be 
evaluated with respect to the Consensus Criteria for 
Environmental Flow Needs (CCEFN), as described in 
subheading C (below).

ii. Environmental factors including effects on instream flows, 
wildlife habitat, cultural resources, and effect on 
discharges to bays, estuaries, and arms of the Gulf of 
Mexico. Effects on instream flows will be estimated by 
comparing “ baseline” and “ with-project” streamflows.

Evaluations of water management strategies are to include a
quantitative reporting of:
i. The quantity, reliability, and cost of water delivered and 

treated, including costs of debt, present costs, and 
discounted present value costs.  The quantity of water 
available to new reservoir or diversion projects will be 
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Environmental Flow Needs (CCEFN), as described in 
subheading C (below).

ii. Environmental factors including effects on instream flows, 
wildlife habitat, cultural resources, and effect on 
discharges to bays, estuaries, and arms of the Gulf of 
Mexico. Effects on instream flows will be estimated by 
comparing “ baseline” and “ with-project” streamflows.
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Pros and Cons of Various Comparisons 
(1)
Pros and Cons of Various Comparisons 
(1)

Naturalized Flows vs. Brazos G Plan
Pros:
1. Provides for unchanging benchmark for comparison
2. Illustrates total effects of water development on flows

Cons:
1. Overstates environmental effects (inconsistent with 

TWC 11.122)
� Effects of new water management strategies are 

not separated from fully authorized use of existing 
rights

2. Naturalized flows are very different from current flows 
in many locations

3. Does not specifically show effects of the Plan
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3. Does not specifically show effects of the Plan
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Pros and Cons of Various Comparisons 
(2)
Pros and Cons of Various Comparisons 
(2)

Run 8 Flows vs. Brazos G Plan
Pros:
1. Run 8 approximates current flows

Cons:
1. Increased use of existing rights represents an “ impact”

� Inconsistent with TWC 11.122 (overstates environmental 
liability)

� Water rights use can change at any time without 
regulatory authorization or environmental review

2. Requirement of zero return flows (Brazos G Plan) represents 
an “ impact” since Run 8 includes return flows

3. Run 8 is not appropriate for assessing Surface Water Supply
4. Requires additional model modifications and runs to make 

Run 8 consistent with Brazos G Plan model
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Pros and Cons of Various Comparisons 
(3)
Pros and Cons of Various Comparisons 
(3)

Run 3 Flows* vs. Brazos G Plan
Pros:
1. Increased use of current water rights does not represent an 

impact (consistent with TWC 11.122)
2. Lack of return flows in both models assures that no false 

impact is implied because of differences in return flows
3. Consistent with assessment of Surface Water Supply
4. Effects of plan are directly and clearly identified

Cons:
1. Flows very different from current flows
2. Flows likely very different from future flows
3. Effects of reuse projects are not able to be quantified

* Note: “ Run 3 Flows” denotes Run 3 with Brazos G
modifications for Water Supply Assessment

Run 3 Flows* vs. Brazos G Plan
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1. Increased use of current water rights does not represent an 

impact (consistent with TWC 11.122)
2. Lack of return flows in both models assures that no false 

impact is implied because of differences in return flows
3. Consistent with assessment of Surface Water Supply
4. Effects of plan are directly and clearly identified

Cons:
1. Flows very different from current flows
2. Flows likely very different from future flows
3. Effects of reuse projects are not able to be quantified

* Note: “ Run 3 Flows” denotes Run 3 with Brazos G
modifications for Water Supply Assessment
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Pros and Cons of Various Comparisons 
(4)
Pros and Cons of Various Comparisons 
(4)

Environmental Benchmarks vs. Brazos G Plan
Pros:
1. Provides for an unchanging benchmark for comparison 
2. Presents some quantification of “ environmental water 

needs”

Cons:
1. Effects of Plan are not readily identified

� Increased use of existing rights will represent an 
“ impact”

2. 40% and 60% of median naturalized flows are not consistent 
with flows used to evaluate new Water Management 
Strategies
� Must use CCEFN statistics to evaluate new water 

management strategies
3. Flows in Brazos G Plan will not include return flows, so 

environmental impact of Plan will be overstated
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Baseline Flows
� Brazos G WSA 

� Full authorized use of existing water rights
� Year 2060 reservoir capacity
� BRA contractual diversion locations
� Subordination agreements
� Re-distribution of multi-use rights

Flows With Plan
� Brazos G WSA w/Strategies 
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Alternative ComparisonAlternative Comparison

w/w/return flowsreturn flows

�� Reasonably assumed return flows (present)Reasonably assumed return flows (present)

w/w/Projected return flowsProjected return flows
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Pros and Cons of Alternative 
Comparison
Pros and Cons of Alternative 
Comparison

Pros:
1. Provide closer approximation of future projected flows

� Easier to quantify environmental effects of Plan 
2. Effects of plan are directly and clearly identified

� Changes in reuse will show an “ impact”
� Changes in return flows will show an “ impact”
� Increased use of existing rights will not represent 

an “ impact”

Cons:
1. Not consistent with Water Supply Assessment
2. Requires 2 additional model runs
3. Requires development of return flow assumptions for 

both new runs
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How to Present Flow Comparisons?How to Present Flow Comparisons?

3 Primary Criteria for Consideration:

� Should be concise and understandable to lay 
audience

� Should provide a direct evaluation of how the 
Plan affects flows

� Should be meaningful

3 Primary Criteria for Consideration:

� Should be concise and understandable to lay 
audience

� Should provide a direct evaluation of how the 
Plan affects flows

� Should be meaningful



25

Recommended Graphical Comparisons (1) 
Monthly Median Streamflows
Recommended Graphical Comparisons (1) 
Monthly Median Streamflows

Brazos River @ Waco
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Recommended Graphical Comparisons (2) 
Streamflow Frequency
Recommended Graphical Comparisons (2) 
Streamflow Frequency

Brazos River @ Waco 
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Recommended ApproachRecommended Approach

� Do not compare Brazos G Plan with Run 8 or naturalized 
flows

� Do not compare Brazos G Plan with environmental 
benchmarks

� 2 recommended alternatives
1. Compare Brazos G WSA (baseline) with Brazos G Plan
2. Use alternative comparison (w/return flows)

� Simplify presentation of statistics to median and frequency 
plots

� Coordinate with TPWD and TWDB staff to ensure that 
common runs are consistent


