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“Since it Is never possib

e to know the true level of

safety of dams with seepage problems such as

appear to exists at the H

iIdden Dam and Reservoir

project, | urge that every effort be made to secure

funds to accomplish a s

ubstantial fix in the next

construction season....”

Very Truly Yours, Harry R. Cedergren, 1980
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C Site Geology

< Construction Records
C Instrumentation Data
< Previous Studies



Potential Problem Areas:

1. Weathered Bedrock
2. Leveling Course
3. Seepage Blanket/Geotextile
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Explorations:
*Borings
*Piezometers
*Test Pits
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Leveling Course ok
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Boreholes through
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Working Hypotheses

< Out of Spec Material?

< Contamination and Breakage due to Sonic Drilling?

- Movement of Fines?
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Instrumentation

C 16 open tube piezometers
< 51 observation wells

= Parshall flume

< 3 v-notch weirs

< Over 30 years of data
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Computer Model Calibration

< Observation well readings at high pool
C Seepage quantities at the toe

C Response to pool fluctuations

< Initiation of artesian conditions

< Combination of dry test pits with overflowing
wells




Model Setup



Computer Model Sensitivity

< Presence of open fractures

C Effective/ineffective grout curtain

< Confining layer in upper part of bedrock

< Combination of fractures and confining layer
< Clogged blanket drain

< Local pressure relief from observation wells



Model A: Uniform Foundation

Gross Pool El. 540 Select Fill

Blanket/Chimney Drain

Seepage Blanket



Model B: Confining Layer

Gross Pool El. 540 Select Fill

Blanket/Chimney Drain

Seepage Blanket



Model C: Rock Fracture Flow

Gross Pool El. 540 Select Fill

Blanket/Chimney Drain

Seepage Blanket




3 models with 3 answers
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Seepage Analysis Results

C Seepage through discrete rock fractures or joint
Intersections

< Seepage pathways open to reservoir and
continuous

< Confining layer in shallow bedrock foundation
< Grout curtain inefficient
< High exit gradients



Conclusions

C Insight into complex seepage conditions
< Key influence parameters
< Supported current risk rating



Thank You!



