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Rough River Lake Dam: 
Constructed: 1955 1958Constructed: 1955-1958
Type: Compacted Earth Fill
Top Elevation: 556 msl
(559 msl - top of wall)
Drainage Area: 454 mi2
Storage: 334,400 acre / ft.
Highest Water Level:
527 4 on May 11 2011527.4 on May 11, 2011 

Flood Risk Management Benefits

Nolin River - $115 731 000
Lake Data: 
Seasonal Pool  Pool Elevation   Water Acres    
Winter Pool 470 msl 2,180 acres

Nolin River $115,731,000
Rough River - $227,755,000
Green River - $163,569,000
Barren River - $183 966 000 Winter Pool 470 msl 2,180 acres    

Summer Pool 495 msl 5,100 acres    
Flood Pool 524 msl 10,260 acres
Probable Max Flood 553.9 msl

Barren River - $183,966,000
Total - $691,021,000
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Probable Max Flood     553.9 msl



Outlet Works (Controlled)
Operating
T

Stilling
Basin

Tower

Conduit - Max Capacity – 5000 cfs

Emergency Spillway (Uncontrolled) –
Max Capacity – 29,000 cfs

Summer Pool Elev. 495

Spillway Elev. 524

Winter Pool Elev. 470
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Dam



Louisville District Daily Lake Reporty p

http://lrl-apps lrl usace army mil/wc/reports/lkreport htmlhttp://lrl-apps.lrl.usace.army.mil/wc/reports/lkreport.html

 Updates automatically ~ 8:00 a.m. (Central Time)
 Daily pool, precipitation, and storage information
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Didn’t you just “fix” Rough River Dam?
2005-2007 Remedial Construction

2003 sinkhole 
near downstreamnear downstream 
rock toe

Migration ofMigration of 
embankment 
into rock toe
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Didn’t you just “fix” Rough River Dam?
2005-2007 Remedial Construction

Heavy erosion 
at stilling basin

Extended theExtended the 
stilling basin 

and added 
b ffl bl k
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baffle blocks



Didn’t you just “fix” Rough River Dam?
2005-2007 Remedial Construction

Raised the dam 5 ft. to 
contain Probablecontain Probable 
Maximum Flood

Raised the road 2 ft. and 
added “parapet” wall 

f 3 dditi l ft
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for 3 additional ft. 



Rough River – Timeline for Risk Informed Process

 Risk: “A measure of the probability and severity of 
undesirable consequences or outcome”

2005 USACE B P tf li S i P (SPRA)

undesirable consequences or outcome
(ER 1110-2-1156 Safety of Dams, Policy and Procedures)

 2005 – USACE Began Portfolio Screening Process (SPRA)
► Ranked the entire Corps portfolio of structures
► One – day screening per structurey g p
► Conducted by a multi-disciplined SPRA Cadre
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Rough River – Timeline for Risk Informed Process

 Rough River SPRA conducted in 2005
► Established Dam Safety Action Classification (DSAC)

R h Ri l ifi d DSAC 2► Rough River classified as DSAC 2
• Failure Initiation Foreseen or,
• Very High Incremental Risk

 2008 – Established Interim Risk Reduction Measures
► Enhanced surveillance and monitoring
► Additional exploration and instrumentation► Additional exploration and instrumentation
► Automation of instruments
► Supplemental Dam Safety Training for project staff
► Recommended Emergency Action Plan Exercises

• Engage partners and stakeholders
• Improve communications and emergency planning
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Rough River – Timeline for Risk Informed Process

 2008 – 2012 - Dam Safety Modification Study
► Establish baseline risk► Establish baseline risk 
► Determine need for remediation
► Make the case that remedial construction is prudent

 2012 – Present - Design and Implement permanent Risk 
Reduction MeasuresReduction Measures
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Karst Foundations
Internal erosion of dam embankment soil byInternal erosion of dam embankment soil by 

groundwater flow through joints / solution features

Lake V id

Shell Core Shell Dam Slope
Void

Zone
2

Potential 
Loss of 2

Solution FeaturesBedding
Planes/Joints

dam soil
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Planes/Joints



Wolf Creek Dam (Lake Cumberland)
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Surgery

D ti t

1950-1960 Vintage Life

Dentistry

T h lTechnology

19 0 1960 Vi1950-1960 Vintage 
Dam Engineering
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Stilling Basin Training 
Wall Repair 

November 2012November 2012
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Sinkhole along nature trail (stop #9)Karstic Haney Limestone in spillway
Sinkholes along access road, exhibiting active 
depressions (note resulting road realignment)

Sinkhole behind Project Office Spring location in ravine (dam in background)

Spring location US of dam

Karst encountered in stilling basin excavation
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Karst in Haney Lst in right abutment

Karst in Beech Creek Lst in Conduit 
Excavation



Rough River Geology

Hardinsburg

Glen Dean 
Limestone

Haney Limestone

Haney Shale

Hardinsburg
Sandstone

Haney Shale

Big Clifty Sandstone

Beech Creek LimestoneBeech Creek Limestone

Elwren Shale

Reelsville Limestone

Rough River Dam, KY

Sample Sandstone
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Rough River Stratigraphy

Spillway- 524

Winter Pool - 470

Summer Pool - 495
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Phase 1A - Temporary Road Relocation for use of 
Existing Roadway Alignment as Work Platformg y g
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Phase 1A Construction
6/30/146/30/14
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Phase 1A Construction
7/16/147/16/14
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Phase 1A Construction
7/16/147/16/14
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Phase 1A Construction

7/16/14
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Phase 1A Construction
7/24/147/24/14
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Phase 1A Construction
7/25/147/25/14
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Phase 1A Construction
8/6/148/6/14
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Phase 1A Construction
8/13/148/13/14
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Phase 1A Construction
9/3/149/3/14
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Phase 1A Construction
9/17/149/17/14
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Phase 1A Construction
9/24/149/ /
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Phase 1A Construction
10/9/1410/9/14
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Phase 1A Construction

11/5/14
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Phase 1A Construction
11/25/1411/25/14
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Phase 1A Construction
11/25/1411/25/14
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Phase 1A Construction
12/17/1412/17/14
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Phase 1A – What’s Left?

• Complete installation of upstream piezometers

• Re-locate utilities to under new road

S it h t ffi f t d t d• Switch traffic from crest road to new road

• Minor demolition and site restoration

BUILDING STRONG®ROUGH RIVER DAM PUBLIC MEETING – March 24, 2015



Pre-Phase 1B Instrumentation

• Install 58 new piezometers (in 22 holes)

• 29 Piezometers upstream (in 11 holes)

29 Pi t d t (i 11 h l )• 29 Piezometers downstream (in 11 holes)

• All fully automated “vibrating wire” instruments
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Enhanced Real Time Instrumentation Monitoring

PZ-50/51PZ-36

PZ-24

PZ-41
PZ-42

Instruments installed 
within the dam

PZ-58Data Loggers and 
Transmitter
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Instrumentation Installation
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Trench excavation in preparation for Piezometer installation



Pre-Phase 1B Instrumentation
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Pre-Phase 1B Instrumentation
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Pre-Phase 1B Instrumentation
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Pre-Phase 1B Instrumentation
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Pre-Phase 1B Instrumentation
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Rough River – Construction Timeline

 2012 to Present – Develop Plans and Specifications 
(Phase 1A complete, Phase 1B and Phase 2 ongoing)(Phase 1A complete, Phase 1B and Phase 2 ongoing)

 2014 - 2015 – Phase 1A contract to relocate KY State 
Hwy 79 to the upstream slope (awarded)Hwy 79 to the upstream slope (awarded)

 2015 - 2016 – Initiate Grouting Phase and determine 
additional (final) remediation if neededadditional (final) remediation if needed
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

• Why are you doing this new work?Why are you doing this new work?

• How do you “Drill” the dam?

• What is Grouting?

• What is the purpose of Grouting?
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

Wh d i thi k?• Why are you doing this new work?

• Further define foundation characteristics

• Establish the need for future remedial action
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

• How do you “drill” the soil?
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

• How do you “drill” the rock?

Rock Drilling Bits

Rock Coring Bit
Rock Core 
Sample
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What’s Next? – Phase 1B
Exploratory Drilling and Groutingp y g g

• How do you “Drill” the dam?
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PRIMARIES
20’ Centers

SECONDARIES
10’ Centers

TERTIARIES
5’ C t5’ Centers
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B-Line

A Li

C-Line

A-Line
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What does it all Mean?

-How do we interpret the data?
-Optical and Accoustical Televiewer

H d itt l-Hand written logs

-Monitoring other instruments
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

What is Grouting?What is Grouting?

- Injecting grout under 
pressure into voids below 
the ground surface.
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Grout Injection

Neat Grouts (Sand and Cement) 

Clumping and Bridging Limited PenetrationClumping and Bridging 
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What’s Next? – Phase 1B
E l t D illi d G tiExploratory Drilling and Grouting

What is the general purpose of Grouting?What is the general purpose of Grouting?
- Typically the purpose is to fill voids sufficiently to 
reduce the potential seepage through the Foundation.

What is the purpose of our Grouting?
• “Exploratory Drilling and Grouting”
• Define extent of future repair
• Provide interim risk reduction to the project
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Phase 2 – Future Remediation

•Phase 1B - justify the need for further remediation 
(additional grouting or cutoff wall)(additional grouting or cutoff wall)

•Cutoff wall - the most reliable method of cutting off 
potential seepage paths and therefore potential failurepotential seepage paths and, therefore, potential failure 
modes.
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Cut-off Wall - Primary Panel Placement

Soil Excavation Rock Excavation Concrete Placement

Soil

Rock
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Cut-off Wall - Closure Panel Placement

Soil Excavation Rock Excavation Concrete Placement

Concrete Wall
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Cutoff Wall Construction (Mississinewa)
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Cutoff Wall Construction (Wolf Creek)
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Questions?Questions?
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