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R Completed 1948

.__y—- Crest Length 4,225 feet

o Maximum Height 154 feet

2 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 200
Elevation 566.7




Sinkhole - 15 January 2003
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Clearwater Dam - Sinkhole

16 January 2003




Top of dam elevation 608
Top of Sinkhole elevation 573
>00l elevation 496
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Clearwater Dam

Embankment Cross Section
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Original Construction — STA 40+15

Looking NW from 35 U.Se. of stetion 1O 2 151 Open
Joint in cut-off trench foundation.
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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







Clearwater Dam

Embankment Cross Section

SINKHOLE LOCATION




Clearwater Dam — Sonic Drilling




Clearwater Dam — Grout Line

25/08/2004
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Moderately High Lugeon

Trend Plots: Grouting Operation, Stage: AP10-7
Project Name: Clearwater Dam Sinkhole Repair
Start Time: 2004/09/13 07:36:42
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Moderately High Lugeon

Trend Plots: Grouting Operation, Stage: AP10-7
Project Name: Clearwater Dam Sinkhole Repair
Start Time: 2004/09/13 07:36:42

Gauge Pressure Pressure vs Time Top Depth: 184.0(ft) Top El: 399.3(ft)
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Moderately High Lugeon

Lugeon vs Time
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High Take — No Pressure

Trend Plots: Grouting Operation. Stage: AP12-4
Project Name: Clearwater Dam Sinkhole Repair
Start Time: 2004/07/06 O7:-18:44

1
Sauge Pressure Pressure ws Time Top Depth: 152.7(ft) Top El: 429.5(ft)
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High Take — No Pressure

Trend Plots: Grouting Operation, Stage: AP12-4
Project Name: Clearwater Dam Sinkhole Repair
Start Time: 2004/07/06 07:18:44
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High Take — No Pressure

Lugeon vs Time
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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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a Gannett Fleming, Inc. - 2003 - Microsoft Internet Explorer

File Edit View Favorites Tools  Help
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Freliminary IntelliGrout Drawings (Updated as of 09-21-04)

Hotes:

1. Update drawings are
not record drawings.
Information shown is
preliminary hased on
work in progress and is
subject to revision.

A-line Plan View A-Update A Characteristics

2. Efforts will be made to
provide update drawings
on approximately

a weekly basis.
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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).







