Savannah District

HEC RES-SIM

Hydrologic Engineering Center
Reservoir System Simulation Model




What Is our Objective?

To maximize the benefits that can be
derived from the Savannah River Projects
considering the limited amount of storage
and water available in the basin.



Why HEC RES-SIM?

This Is the Current and Next-Generation
Corps of Engineers Standard Reservoir
System Model for Long Term Simulation and
Real-Time Operation




HEC RES-SIM

Version 3.0 Beta (December 03)
Training Class (December 03)

Complete release expected late (January 04)
Steep Learning Curve

Far More Powerful than its predecessor HEC-5
Will require period of Debugging
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Features of RES-SIM

Flood Control

Low Flow Augmentation (Drought Plan)
— Zone Based Operation

Pumped Storage

M&I Diversions

System Hydropower

Operate for Downstream and In-Pool Targets
Operate for Zone Based Rules

Conditional Logic and State Variables




What Does the Model Require?

Time Series Inflows

Geographic Description of the Watershed
Physical Description of Projects

Project and System Rules (Existing & Proposed)

User Defined Goals/Alternatives
— Water Supply Requirements
— Flow and Pool Targets




USGS FLOW SET

Dally-value incremental flows for 50 year
period

e Develop Routing Methodology

e Currently missing 2000-2003 (Drought of
Record)
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Physical Description

* Describe the physical characteristics of the
projects.

— Pool Characteristics
« Elevation , Storage , Evaporation

— Spillway Capacity
— Generating Capacity
— Geometry of the Dam
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331.0|25615.9...|51133.7...|76538.9. .. |101816....|126950, ... 1510925, ... 176"
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Describe Existing Operational
Requirements

e Existing Regulation Manuals
— Downstream Channel Capacities
— Downstream Flow
— Water Supply Diversions
— Environmental
— Hydropower
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Build Operational Strategies

Conditional logic allows user to build just
about any imaginable RULE for the model

to follow.

If stream flow at Augusta > 4000 cfs
Then (set Thurmond Daily Outflow = 3000cfs)
Else (set Thurmond Daily Outflow = 3600cfs)

or

If stream flow at Clyo for the last 30 Days > (1.5 * average flow) at Clyo
Then (make High Flow pulse releases)




Types of Rules

Release Function (at-site)
Rate of Change Limits
Downstream Control
Induced Surcharge

Hydropower

— System Schedules
— At site Schedules

— Pumping Schedules
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User Defined Goals

Recreation In Lake Fisheries
Tourism
Navigation Water Quality

Flood Prevention

e Hydropower

Downstream Fisheries

Water Supply

Estuary Farming




Managing Competing Goals

Prioritized Stack of Goals/Objectives
~low Targets

Pool Elevation Targets

Power Targets

Environmental Targets
(Instantaneous, period average, seasonal, max & min)
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Output for Analysis

*Reports
—Release Decision Reports
—Summary Reports
—System Power
—Rule Violation Accounting

*Plots
—Modeled Variables



Additional Requirements

Development of Routing Methodology
Estimate of Future Water Supply Requirements
LIDAR 1 foot contouring of Downstream
HEC-River Analysis Simulation Model

Flood Impact/Benefit Analysis

Environmental Benefit Assessment tools




