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Presentation Taken From One
Developed for Reclamation
Best Practices

 This is not meant to fully represent how
Reclamation would teach Best Practices for
Reservoir Exceedance

 The presentation is to provide an
Introduction to important concepts that
Reclamation has developed over many years



Key Concepts

e Reservoir Elevation key loading parameter for
evaluating potential faillure mode

 Example: load on radial gate function of square
of the water height on gate

» Consequences are function of reservolr
elevation; can dramatically increase with small
change In elevation

* Probability of attaining a given range in reservoir
elevation an important risk analysis consideration



Risk Analysis Applications

Goal:

* Develop Reservoir Elevation Exceedance
Probabllity Curves for Specific Potential
~allure Modes

e Static - e.g. seepage/piping

e Seismic

* Flood Related — e.qg. overtopping, chute
walls...
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Reservoir Elevation Data Processing
 QA/QC Very Important

 Daily Data, Monthly Data (end of month),
missing data

 Make a time series plot



(@)
=
)
(7
D
&)
@)
| -
al
qv
.
M
A
-
@)
pra
©
>
Q
LLl
—
@)
>
| -
D
)
()]
ad

©
o
o
N
N
N
o
y
o
=
o
=
o
2
=
=
o)
Ty)
o
-
d
I
—
Ay
<
)
[
I
©
(@]
=
o
>
2
©
n
o}
o
IS
©
[a)
Q
o
IS
¢
<
L

= :....lll..li "

IIIIR!![?
—-any

=
IIIIImli ..... __

e .........lrt_t..._t_l:
’-’:"iﬁ o

Illlll!lmnmul

...i..s.«l..lcu

F——

.l
I.II

HI‘IIII
et > | s

EERRRRE

--—-nmnxnn

llu;;
ey matil|
"lr

Ihlll

"IE ’
I 1. "
R X v T R2R %

DA A

I ——

[VINSNRG WIS s...“..ll
- ‘!!’iii?)’ PPOVNOIPIN
-"’lllt.itflces’.’ o AWK T

* 4 ¥ Resssppwn

A MM s < e
TV OISR JNI!!«..!...!I

AN A i b AT

zxuxn:n..

WP vwrevs v

10/20/85 11/28/90 1/6/96

9/11/80

Look for bad data, sudden shifts,

change in operations



Reservoir Elevation Data Processing

 Two types of reservoir exceedance curves

e Annual Maximum — distribution of maximum

observations (one per year) for static potential failure
modes

 Daily (or seasonal) — distribution of daily observations
for seismic and flood potential failure modes

e Rank the data from maximum to minimum

e Use a plotting position (e.g. Weibull) to estimate

probability p(l) i

n+1



Example Dam Reservoir Data - 1955 through 2005
Annual Reservoir Elevation Exceedance Probability for use with Internal
Erosion Risk Analysis
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Example Dam Reservoir Data - 4/12/1955 through 3/12/2006
Percentage of Time Exceedance for Seismic and Hydrologic Risk Analysis
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