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— ‘.-Us Army -orps of Engineers
U S. Army Corps of Engineers
(USACE)

« 40 District/division offices for civil works
e 7 laboratories

e 37,000 employees

e $5.4 billion annual civil works budget

« Military Design/Construction

o Contract administration (billions)

« Design/construction for other agencies
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USACE Mission Elements

« Water management
- Flood control — approx. 400 dams/reservoirs (27 SWF)

- Over $20 hillion in flood Damages prevented each year, hydrologic
network ($18 million)

- Navigation — approx. 200 locks/dams

- 12,000 miles of waterway

- 300 commercial harbors

- Water supply — 10 million people in 115 cites plus agriculture

- Hydro power — 75 sites w/ 25% of hydroelectric or 3% of energy

« Recreation
— Nation’s largest outdoor recreation supplier
— 2,500 COE operated plus 1,800 leased areas
— 360 million visits, 600,000 jobs directly related
- Environmental restoration

- Emergency response (hurricanes, tornados, etc), military construction,
base realignments, Iraq, Afghanistan
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1949 Ft Worth Flood
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1949 Ft Worth Flood
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SWF Mission Elements

Flood control operations

27 Flood multi-use projects
10.7 million AC-FT flood storage

Prevent approximately $2 billion/year and $54 billion in
cumulative damages

Water supply
— 6 Million AC-FT water supply storage

Hydropower
— 370,000 total MWH/year @ 5 locations

Recreation
— 25 million visitors per year
— 142 recreation areas
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Ray Roberts Reservoir
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Canyon Dam and Reservoir
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Lavon Reservoir
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Dallas Floodway
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Benbrook TRWD Pump Station
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Whitney Turbines

Whitney
Turbines
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USACE Modeling

Forecasting
And
System Simulation Modeling
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Maintaining Perspective On
Water Management

e Historical Disasters
« S. Fork Dam, Pennsylvania (Operational Issues)
« May 1889, 2209 dead, $17 mil damages
St Francis Dam, California (Operational & Design)
 March 1928, 450 dead, several towns destroyed
Buffalo Gap, Virginia Tailings Dams (Operational & Des.)
 Feb 72, 125 dead (COE Involvement)

Bangiao & Shimantan Dams (Ru & Hong Rivers, China)(Design
Issues)

» August 75, 85k dead, 11 mil affected
Teton Dam, Idaho (Design Issues)
« June 1976, 11 dead, $.5 billion damages
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Canyon Dam Spillway
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Canyon Dam Spillway
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Proctor Dam Surcharge Operations
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Forecasting

Flooding can occur across multiple basins affecting
many projects simultaneously

Quality of rainfall data varies geographically and from
storm to storm

Reservoirs can rise up to 60’ in short periods
Many tainter gate projects

Lives at stake

— Parks

— Roads

— Downstream

— Encroachments
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Forecast Modeling

Single event
Synthetic unit hydrograph method
Digital rainfall estimates from NWS

Highly dependent on Cooperative Stream
Gage Program

Warn managers of impending pool rises
Decision support tool for Reservoir Control
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Modeling Requirements

e Forecasts for Reservoirs

— Manipulation and examination of input data
« Automated rain gages

Manual rain gages

NWS digital precipitation

NWS QPF

Stream flow data

— Efficient multi-forecast tools

— Accuracy

— Publishing of output tables and graphs/images
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Forecasting Components

- Rainfall
Pre-processing Visualization
Rainfall . .

Calibration

VueRain
Utilities

VueRain
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Planned Forecasting Components

- Rainfall
Visualization
Rainfall . .
Calibration
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Precipitation Visualization
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Forecasting Wrapper
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Forecasting Wrapper
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Results Visualization
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HEC-HMS Enhancements

« HMS methods

— Hydrologic order

— Regional Snyder methods

— Scaling and visualization

— Zones/groups (base flow, loss rates)

— Computation/display points

— Aerial reduction in rainfall (TP 40, Figure 15)
— Multiple frequency analysis

— Routing methods (reservoirs)

- DSS management

— Time zones
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USACE
System Simulation
Modeling
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Reservoir System Simulations

Evaluate deviations and proposed changes to the plan of
regulation

— Flooding issues

— Recreation interests

— Users with conflicting needs

— Environmental concerns

Evaluate reallocation of flood or hydropower storage

Perform risk assessments & evaluate what-if scenarios
(flooding & drought)

Water accounting
Basin wide studies
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Reservoir System Simulations

System of reservoirs

Period of record simulations

Simulations using historical data

Simulations using modified operating parameters
Simulations in which:

— Controlled and balanced evacuation of flood water

— Maximize flow at control points

— Accommodate mandatory releases

— Accommodate low flow requirements

— Accommodate conservation operations requirements
— Accommodate hydropower requirements
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Reservoir System Simulation
SWD Ré&D RiverWare Project

* RiverWare (University of Colorado)
e Period of record simulation

— With project

— With modified project parameters

e Simulates operation according to plan or
modified plan
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RiverWare Capabilities

COE flood control methods
COE hydropower methods

COE conservation operations
— Critical dependable yield (joint w/ USBR)

DSS
Post

DMI (joint w/ USBR)

processing statistical methods
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Summary of Current RiverWare Projects

- Brazos River Basin

— Proctor Lake — regulation plan revision

— BRA - basin wide reallocation study (Aquilla Lake)
« Sulphur River Basin

-~ Wright Patman Lake — yield study
- Cypress River Basin

— Lake O’ The Pines — environmental flows study
- Neches River Basin

— Sam Rayburn Lake — water availability study

— Neches River — environmental flows study
- Colorado River Basin

— Lake Travis - regulation plan revision
« Trinity River Basin

— Lewisville/Ray Roberts Lakes — DWU operational plan/seasonal
pool raise

— Benbrook Lake — seasonal pool raise
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Brazos River Basin
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Brazos River Basin-RiverWare Model

Fort Worth District — Building Strong!



Proctor Level Regulation Table
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Proctor Pool Elevation Comparison
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Cypress River Basin
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Cypress River Basin-Riverware Model
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Lake O’ The Pines Pool
Elevation
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