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Presentation Overview

• Project 
background

• Computer 
simulation efforts
– Calibration results
– Preliminary 

reallocation results
• Next step
• Questions
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Project Objective

• Evaluate the change in flood 
reduction benefits due to 
reallocation of flood control storage 
to joint use storage for Yellowtail 
Dam.
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BIGHORN LAKE STORAGE ALLOCATION
Dam Crest 
Elev. 3660.0

Top of Conservation Elev. 3547.00 (493,584 Acre - Feet)

Surcharge - 52,829 Acre-Feet3657 (1,328,360 AF)

Exclusive Flood Control - 258,331 Acre - Feet
3640 (1,070,029 Acre - Feet)

Joint Use - 240,342 Acre - Feet
3614 (829,687 Acre - Feet)

Top of Dead Elev. 3296.50 (16,008 Acre - Feet)

Active Conservation - 336,103  Acre - Feet

Inactive Conservation - 477,576 Acre - Feet

Dead - 16,008 Acre - Feet
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PROPOSED STORAGE ALLOCATION
Dam Crest 
Elev. 3660.0

Top of Conservation Elev. 3547.00 (493,584 Acre - Feet)

Surcharge - 52,829 Acre-Feet3657 (1,328,360 AF)

Exclusive Flood Control - 190,846 Acre - Feet
3645 (1,137,514 Acre - Feet)

Joint Use - 307,827 Acre - Feet
3614 (897,172 Acre - Feet)

Top of Dead Elev. 3296.50 (16,008 Acre - Feet)

Active Conservation - 336,103  Acre - Feet

Inactive Conservation - 477,576 Acre - Feet

Dead - 16,008 Acre - Feet
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HECHEC--ResSimResSim 
(Reservoir Evaluation System-Simulation)

• Single or multiple reservoir systems
• Flood control
• Hydropower
• Water supply (M&I, irrigation, etc)
• Diversions
• Navigation
• Flow targets (max & min)
• Period of record or event simulation
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Data Requirements
• Daily stream flow 1967-2007
• Daily reservoir inflow, outflow, storage
• Daily precipitation, evaporation
• Elevation-area-capacity relationships
• Spillway & outlet rating curves 
• Downstream discharge-damage functions
• Reservoir operating criteria/storage zones
• Project design floods
• Local flow calculations
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Calibration Results

• Four ResSim simulations are being 
developed:
– Period of record (POR), inflow design flood 

(IDF), project design flood (PDF), and 1923 
historic event

– ResSim results compared to results provided 
in the Yellowtail Flood Control Manual

• Calibration for IDF and 1923 event 
completed



US Army Corps
of Engineers
Omaha District

Slide 10

Calibration Results - IDF

Day 1Day 1 Day 2Day 2 Day 3Day 3 Day 4Day 4 Day 5Day 5 Day 6Day 6 Day 7Day 7 Day 8Day 8
Top of Active Conservation PoolTop of Active Conservation Pool

Top of Exclusive Flood ControlTop of Exclusive Flood Control

Top of Surcharge ZoneTop of Surcharge Zone
BOR – 3659.1 

ft msl 
BOR – 3659.1 

ft msl

ResSim – 
3658.6 ft msl 

ResSim – 
3658.6 ft msl
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Calibration Results- IDF

Day 1Day 1 Day 2Day 2 Day 3Day 3 Day 4Day 4 Day 5Day 5 Day 6Day 6 Day 7Day 7 Day 8Day 8

Inflow - 126,000 cfsInflow - 126,000 cfs

BOR - 99,000 cfsBOR - 99,000 cfs
ResSim – 98,018 cfsResSim – 98,018 cfs
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Calibration Results -1923

9/30/239/30/23 10/2/2310/2/23 10/4/2310/4/23 10/6/2310/6/23 10/8/2310/8/23

BOR – 3649.8 ft mslBOR – 3649.8 ft msl

ResSim – 3648.8 ft mslResSim – 3648.8 ft msl

9/28/239/28/23

Top of Active Conservation PoolTop of Active Conservation Pool
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Calibration Results - 1923

9/30/239/30/23 10/2/2310/2/23 10/4/2310/4/23 10/6/2310/6/23 10/8/2310/8/23

BOR – 20,000 cfsBOR – 20,000 cfs

ResSim – 20,000 cfsResSim – 20,000 cfs

9/28/239/28/23

Inflow – 42,500 cfsInflow – 42,500 cfs
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Calibration Results
Water Control Manual HEC-ResSim

Peak Pool 
Elevation 

(ft msl)

Peak 
Discharge 

(cfs)

Peak Pool 
Elevation 

(ft msl)

Peak 
Discharge 

(cfs)
IDF 3659.1 99,000 3658.6 98,018

1923 Event 3649.8 20,000 3648.8 20,000

Elevation difference between water 
control manual and HEC-ResSim (ft)

IDF 0.5

1923 Event 1.0
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Preliminary Results

• Reallocated scenarios have been 
simulated using ResSim
– IDF and 1923 event
– Results for these scenarios are 

preliminary and subject to change

Photo: US NPSPhoto: US NPS



US Army Corps
of Engineers
Omaha District

Slide 16

Preliminary Results - IDF

Day 1Day 1 Day 2Day 2 Day 3Day 3 Day 4Day 4 Day 5Day 5 Day 6Day 6 Day 7Day 7 Day 8Day 8

Top of Active Conservation Pool (Proposed)Top of Active Conservation Pool (Proposed)

Top of Exclusive Flood ControlTop of Exclusive Flood Control

Top of Surcharge ZoneTop of Surcharge Zone

ResSim – 
3658.9 ft msl 

ResSim – 
3658.9 ft msl
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Preliminary Results - IDF

Day 1Day 1 Day 2Day 2 Day 3Day 3 Day 4Day 4 Day 5Day 5 Day 6Day 6 Day 7Day 7 Day 8Day 8

Inflow - 126,000 cfsInflow - 126,000 cfs

ResSim – 98,354 cfsResSim – 98,354 cfs
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Preliminary Results - 1923

9/30/239/30/23 10/2/2310/2/23 10/4/2310/4/23 10/6/2310/6/23 10/8/2310/8/23

ResSim – 3652.3 ft mslResSim – 3652.3 ft msl

9/28/239/28/23

Top of Active Conservation Pool (Proposed)Top of Active Conservation Pool (Proposed)
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Preliminary Results - 1923

9/30/239/30/23 10/2/2310/2/23 10/4/2310/4/23 10/6/2310/6/23 10/8/2310/8/23

ResSim – 20,000 cfsResSim – 20,000 cfs

9/28/239/28/23

Inflow – 42,500 cfsInflow – 42,500 cfs
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Preliminary Results
Baseline Simulation Reallocated Simulation

Peak Pool 
Elevation 

(ft msl)

Peak 
Discharge 

(cfs)

Peak Pool 
Elevation 

(ft msl)

Peak 
Discharge 

(cfs)
IDF 3658.6 98,018 3658.9 98,354

1923 Event 3648.8 20,000 3652.3 20,000

Elevation difference between reallocated 
and baseline simulations (ft)

IDF 0.3

1923 Event 3.5
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Next Step – POR

• Complete calibration
• Perform baseline simulation
• Perform reallocated simulation
• Develop analytical relationships for 

baseline and proposed simulations
– Pool probability, pool duration
– Flow frequency, flow duration
– Compute net flood benefits



US Army Corps
of Engineers
Omaha District

Slide 22

Next Step - PDF

• Complete calibration
• Perform baseline simulation
• Perform reallocated simulation
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Next Step – All Scenarios

• Evaluate change in flood reduction 
benefits
– Look at differences between the 

baseline and reallocated scenarios
• Prepare report outlining study 

findings
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