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“SO YOU MEAN A PALEOFLOOD STUDY IS JUST...

C R

and uIIing a log out?”

Yep, about right.




PALEOFLOOD ANALYSES FOR DAM / LEVEE EVALUATIONS
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IMPROVE CONFIDENCE IN HYDROLOGIC LOADING
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ADDRESS UNCERTAINTY IN HYDROLOGIC LOADING

Projects “A” and “B” have similar risk,
but different failure probabilities and
different consequences

* Project A has lower knowledge uncertainty.
o More data will likely not change mitigation decision.
o Should progress from evaluation to preliminary design

* Project B has greater knowledge uncertainty.
o More data could be beneficial and have an increased
chance of changing the decision.
o Project may progress slowly from evaluation to
preliminary design

f- Annual Probability of Inundation of the Leveed Area Causing Loss of Life
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estimates. These projects will require
more study to reduce knowledge

uncertainty where possible.

10 100

1000

N - Number of Fatalities

10000




PALEOFLOOD ANALYTICAL FRAMEWORK

Portfolio Screening
« Which sites are viable for yielding paleoflood data?
» For which facilities would paleoflood data be useful?

Reconnaissance

* |s it possible to obtain paleoflood data?

« Would data result in narrower uncertainty or better confidence?
» Results should not be considered in risk assessments

Issue Evaluation

« Obtain expected values and estimate reasonable range

« Will additional data narrow level of uncertainty and/or improve confidence?
« If uncertainties are acceptable, may be considered in risk assessments

Detailed Characterization
* Focus on characterizing uncertainties in hydrologic loading
« Develop understanding sufficient to support modification / design



PORTFOLIO SCREENING: PALEOFLOOD VIABILITY

Geologic Criteria: & E:J %
» Sediment Production Jo o8
* Deposit Preservation FE#s S
« Valley Stationarity ;‘fg},‘a S
(O’Connor et al., 2014) o

Hydrologic Criteria:
 Credible PFM

* OT Risk Driver
« Large uncertainties

Programmatic Criteria:

* Upcoming Risk Analysis

* Imminent H&H Analysis
Favorable Schedule
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FIRST: GARRISON DAM (ND)
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GARRISON DAM (ND) PALEOFLOOD SUMMARY

Garrison Dam 1-Day Inflow Frequency

Conclusions o
« Paleodischarge estimates i shceettaen | 1] [ ||Best estimat
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Lessons Learned

* Pre-field preparation is wieil
mandatory

» Coordinate with local dam
operations personnel

» Avoid systems affected by 10,000
ice jams
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COMPLICATIONS: BEWARE OF ICE JAMS

lce accumulation affecting river stage,
Missouri River near Bismarck, ND

April, 1952

.....

lce Jams:
« Elevate river stage, invalidate high water marks

* Violate open-channel flow assumption

« Affect stage-discharge curve
« Complicate paleodischarge estimation




SECOND: LOOKOUT POINT DAM (OR)

Approac - _
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2D HEC-RAS D|SCHARGE ESTIMATION
\ erace Qt3b (PSI)
160,000 cfs

’3 Terrace Qt2 (NEB)
400 OOO cfs

Estimated discharges
needed to inundate
fluvial terrace surfaces

High-resolution topographic data
allows for

* Improved hydraulic modeling
« Sensitivity analyses 5
« Confidence in range of results &8 /




LOOKOUT POINT DAM (OR) PALEOFLOOD SUMMARY

Conclusions

« Very high discharges are more
frequent than predicted by
systematic + historic data within | |
range of uncertainty

Lookout Point Dam Annual Peak Unregulated Inflow Frequency

. Systematic Record (1912,1924-2008)| 4.424 3 | -0.264
® I ncreased eq u Ivalent reCO rd Historic + Systematic Record (1813, 1912, 19282008} | 4.426 | 0.243 | 0.313 9
Historic + Systematic (1881-2008) + Paleoflood Information | 4.427 | 0.248 | -0.088 %
length

Lessons Learned

* Pre-field HEC-RAS model helps
identify key localities
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PALEOFLOOD RECONNAISSANCE: PROCTOR DAM
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PALEOFLOOD RECONNAISSANCE: PROCTOR DAM
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PROCTOR DAM (TX) PALEOFLOOD SUMMARY

u
C O n c I u s I O n s Proctor Dam Peak Flow Frequency

¢ SUCCGSSfUI recon: 10,000,000
NEB identified

* Possible shift of FFC to
right

» Additional information
could be developed with
G&G and H&H efforts

100,000

Inflow (cfs)

10,000

Lessons Learned

e Caution needed when
using reconnaissance-
level information
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CARBON CANYON DAM (CA) PF APPROACH

.ﬁ'arha Linda

Highly urbanized downstream inun
Orange County, California

dation zone

Pre-field HEC-RAS model of FOR and PMF
using existing LIDAR topography
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CARBON CANYON DAM (CA) PF RESULTS

Elevation (ft)
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Terrace Remnant Profiles

Down-valley profiles of terrace surfaces and
test pit sites (TP-1 to TP-7)

Compare with HEC-RAS discharge profiles
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CARBON CANYON DAM (CA) PF RESULTS

HEC-RAS 2D model grid sizing to
best represent LIDAR topography




CARBON CANYON DAM (CA) PF RESULTS
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CARBON CANYON DAM (CA) PF SUMMARY
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RECENT, CURRENT, AND POSSIBLE FUTURE ANALYSES
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CONCLUSIONS

Screening criteria appear effective for

USACE dam portfolio

Paleoflood analytical techniques are viable
across range of site conditions

Riverine terraces are just one of several
viable tools available for paleoflood analyses

Uncertainties in paleodischarge magnitude
and timing can be captured and documented

Analytical uncertainties do not invalidate
paleoflood analyses

f- Annual Probability of Inundation of the Leveed Area Causing Loss of Life
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At these probability ranges we are

more confident in our risk estimates.

These projects require less study, and

given the relatively frequent chanc
failure occurring, should be moved to

modifcation quickly.

e of

So far, USACE
paleoflood analyses
have helped reduce
uncertainty in dam
safety risk

assessments

10 100

N - Number of Fatalities

———_

1000

10000




LESSONS LEARNED

Overall approach has to be flexible

and opportunistic
o should include more than just G&G and H&H
(historians, archaeologists, botanists, ...)

Reconnaissance data are just that,
not a decision-making tool

Pre-field activities should include
many technical components (G&G,
H&H, others...)

Unique treatment needed for every
reach (e.g., ice jams matter)
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