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What is TVA?
A power company
and so much more… 



TVA’s Mission of Service

Energy Economic 
Development

Environment



Integrated Resource Management

(section 9a) …to regulate 
the stream flow primarily for 
the purposes of promoting 
navigation and controlling 
floods. So far as may be 
consistent with such 
purposes, ...for the 
generation of electric 
energy...

“Father of TVA,” Senator George Norris

River system assigned multipurpose role through TVA  Act in 1933



Integrated Tennessee River System
Provides Multiple Benefits

Navigation

Flood -Damage 
Reduction

Recreation

Water Quality

Power 
Generation

Water Supply





Flood Damage Reduction

• $280 million damages 
averted annually

• $8.6 billion averted 
since 1936

• $17 million averted annually 
on the Ohio and Mississippi 
Rivers through coordination 
with the USACE



Navigation

1 barge = 15 railcars = 60 trucks

• 800 miles of commercially navigable waterways 

• ~ $1 billion/year in shipper savings



Hydropower
• 3,538 MW Conv. generating capacity  

(109 Units)
• 1,653 MW Pump-storage capacity (4 units)
• ~ 10% of TVA’s energy portfolio
• Peaking power demand
• Used to displace more expensive fuels

Nuclear

Coal

Natural 
Gas

Hydro

Wind & 
Solar

Energy 
Efficiency



Water Supply and Quality
• 700 Water Intakes
• Process water for industry, thermal-

electric cooling, municipal, irrigation
• Drinking water for nearly 5 million 

people 
• Provide minimum depths for intakes 
• Manage inter-basin transfers• Temperature and Dissolved Oxygen 

monitoring
• Adaptive Management for T&E 

species
• Minimum flow for downstream 

habitat
• Oxygen starved water behind the 

impoundment is “aerated” before 
being released

• Thermal compliance at TVA fossil 
and nuclear sites
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Recreation
• 230 Commercial Marinas

• 260 Campgrounds

• Drawdown restricted June 1 – Labor 
to provide higher summer lake levels

• Numerous tailwater releases to 
support trout fishing, whitewater 
rafting and drift-boating

• Economic Boost

• Stakeholder Involvement

• Special flows and 
elevations to support 
community events
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Challenges

• Balancing the competing demands on the system and the overall value to the public
• Understanding of the trade-offs associated with various scenarios
• Example: Can you keep my reservoir higher, longer?

Flood Control
Water Quality

Thermal Compliance
Hydropower Generation

Higher Lake 
Levels

Navigation
Recreation



Forecasting & Decision Support

• 200+ Rain Gages
• 130+ Stream Gages
• Data Management (FEWS)
• Inflow and Runoff Modeling (SAC-SMA)
• Reservoir Storage Routing and Simulation 

(Riverware)
• Hydraulic Modeling (HEC-RAS)
• Hydropower Optimization (Riverware)
• Information Dissemination (Varies)



TVA’s Forecasting
Process
• 24/7/365 Operation
• Constant system 

monitoring
• 2-4 forecasts daily
• Hydropower schedule 

produced twice daily
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Realtime Monitoring
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Data Collection and Validation
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Hydrologic Inflow Models
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QPE Selection

QPF Selection

Inflow Modeling

Finalize for Scheduling and Hydraulic 
Modeling



FEWS RiverWare Integration

• RiverWare used with GUI and headless
• RiverWare launched using the FEWS Riverware Adapter.  
• Communication between RiverWare and FEWS done 

using FEWS PI web service (API)
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Scheduling the River
• Four RiverWare models
• 6-Hour Model

- Model reservoirs at 6-hour time 
steps for 14 days

- Simulation mode

• Preschedule Model
- Model reservoirs at hourly time 

steps for 3 days (using 6-hour 
model volumes)

- Optimization mode

• Ocoee Model
- Hourly time step for scheduling 

flashy basin
- Imported into 6-hour and 

preschedule models

• Non-Power Model
- Hourly time step
- Imported into 6-hour model
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FEWS Observed and Forecast Data
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Hydraulic Models
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Upcoming RiverWare Project

• IT Project for Model Replacement/Improvement
1. Get mid-term optimization model into production (two 

week model)
2. Replace long-term model (weekly scheduling model)
3. Replace block cost as signal for optimization and better 

integrate hydro and thermal unit commitment

|22



February 2019
Flood



February Rain



River Stages

Reduced Flood 
Crest elevation 

by about 20 
feet





Stakeholder Outreach
• Directly to County Emergency Management Authorities
• Conference calls with State Emergency Management
• Conference calls with Navigation Industry
• Updating National Weather Service routinely
• Updates to recreational interests, marinas, rowing venues, 

campgrounds, etc
• Updates to major industries near the Tennessee River
• Updates to industries in the lower Tennessee and Ohio Rivers
• Updates daily to Redstone Arsenal
• Communications social media outreach



Summary
• TVA continues it’s river management mission – dating back to the TVA Act

• Operations are driven by rainfall and runoff as guided by Reservoir 
Operations Policy

• Integrated operation allows TVA to balance river system benefits:

– Navigation

– Flood-damage reduction

– Affordable and reliable electricity

– Improved water quality and aquatic habitat

– Dependable water supply

– Recreation

• RiverWare is used to balance and optimize river system benefits.



Thank You
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