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Completed 1948

Crest Length 4,225 feet

Maximum Height 154 feet

Top of Conservation Pool Elevation 494 Feet

Top of Flood Pool Elevation 567 Feet



Clearwater Dam
Pool of Record – May 2002

Elevation 566.7



Clearwater Emergency Spillway
Pool of Record – May 2002

Elevation 566.7



Sinkhole - 15 January 2003



1/16/03 – Photo of Sinkhole
Location Looking Towards Right
Abutment. Note Debris From the

May ’03 High Water Mark.

Clearwater Dam - Sinkhole

16 January 2003



Top of dam elevation 608
Top of Sinkhole elevation 573
Pool elevation 496



Clearwater Dam

Embankment Cross Section

SINKHOLE LOCATION





Original Construction – STA 39+20



Original Construction – STA 40+15



sinkhole
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Investigations Prior to Grouting

• Performed Geophysical Surveys
– Kansas Geological Survey – surface wave, reflection
– Sonic Drilling – 6 borings, 50’ into rock
– Bureau of Reclamation – crosshole tomography
– ERDC – SP, EM conductivity, ER

• Geotechnical Consultation
– Dr. Steve J. Poulos - GEI
– Analysis Assistance - ERDC

• Prepared Investigation/Grouting Contract P&S
– computer monitored, balanced/stabilized grout
– awarded to Advanced Construction Techniques, LTD.

(ACT)



FY 04-05 Grouting Contract

• Nov 2003 - ACT/Gannett-Fleming/Boart-
Longyear selected as contractor.

• Jan 2004 – begin Sonic drilling - clay
core/foundation rock/dental concrete good.

• April 2004 – begin grouting.

• May 2005 – completed grouting w/ modification



Grouting project

Sinkhole



Clearwater Dam

Embankment Cross Section

CL of grout curtainSINKHOLE LOCATION



Clearwater Dam – Sonic Drilling



Clearwater Dam – Grout Line









Moderately High Lugeon



Moderately High Lugeon



Moderately High Lugeon



High Take – No Pressure



High Take – No Pressure



High Take – No Pressure



A - Line Closure Analysis
AP13 to AP17 - Elevation 390

Mean Water Lugeon Values Plot
Line: All , Hole Series: All , Hole ID: AP13 To AP17 , Elevation: 390
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A – Line Closure Analysis
AP13 to AP17 - Elevation 390

Mean Grout Take Values Plot
Line: All , Hole Series: All , Hole ID: AP13 To AP17 , Elevation: 390
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Location of Cavity under Core Trench



Upstream

Low Mobility Grout Holes
Plan View
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Clearwater Dam
Major Rehabilitation Project

• PHASE I – Full length of dam, close
spaced exploratory drilling and
grouting.

• PHASE II – seepage cutoff wall
through embankment and into rock
(design dependent upon Phase I).




