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Closing Remarks

• A Watershed Approach
• Proactive and holistic thinking
• Emerging issues

– Instream Flows
– Emergent Contaminates
– Surface water/ ground water interaction
– Nutrients
– Low Impact Design (LID)

• Good decision making for maximum public
value using the Triple Bottom Line (TBL)
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THE SAN ANTONIO RIVER



Proactive and
Holistic

Thinking
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Emerging Issues – Instream Flows
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Emerging Issues – Emergent
Contaminates (Substances of

Concern)
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• Global Organic Contaminants

• Pharmaceuticals and Personal
Care products

• Nanoparticles

• Industrial Chemicals (new
and recently recognized)

• Biological Metabolites and
Toxins



Emerging Issues – Surface
Water/Groundwater Interaction
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Emerging Issues – Nutrients
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Emerging Issues – Low Impact
Development (LID) for stormwater
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Natural Channel Design



Many Conveyance Options
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The Triple Bottom Line

Economic • Environmental • Quality of Life

EconomicEconomic EnvironmentalEnvironmental

Quality of LifeQuality of Life

SustainabilitySustainability

*Diagram adapted from www.gcbl.org



Economic
• Operation and

Maintenance
• Construction Cost
• Debt Service
• Regional Development
• Avoided/Induced

Damages or Costs

Eco-Efficiency
• Waste Handling
• Energy Use
• Land Productivity

Environment
• Ecosystem Services
• Water Quality
• Habitat
• GHG Emissions

Socio-Environmental
• Land Use
• Stewardship
• Recreation

Quality of Life
• Employee

Attraction/Retention
• Sense of Security
• Community Cohesion
• Intrinsic/Existence Value
• Cultural and Historic

Values

Socio-Economic
• Recreation
• Property Values
• Utility / Infrastructure

Reliability
• Health and Safety

Good decision making using the TBL



Summary

• A Watershed Approach

• Anticipate and be proactive

• Good science leads to good decision
making and policy.

• Good decision making for maximum
public value using the Triple Bottom Line
(TBL)
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San Antonio Area Chapters TAWWA
and WEAT

Summer Seminar - Emerging Issues in
the Water / Wastewater Industry

Contact Information
• Steve Graham, P.E., CFM, San Antonio River

Authority Assistant General Manager

• (210) 302-3622 or

• sgraham@sara-tx.org


