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Safety of Oregon dams

* Overview
 Dam safety now
* New Law

* My view of risks
 What’s needed

— Safety and resilience




Responsible agencies in Oregon

* USBOR

— Photo Owyhee dam
from BOR

* FERC
 OWRD




State versus Federal Regulation
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New Law -HB 2085 Changes

Law effective January 2020

Major modification is now construction

Dam Removal

Emergency authorities and actions

Owners Engineers for potentially unsafe
Timeframe authority for correcting deficiency
Fee for design review

RAC, rules should be final in June 2020
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State regulated Dams

Arock dam in Malheur Co. North Fork Rock Creek




Dam Safety Engineering

Inspecting Existing Dams
Design and Construction usedtove
Hazard

Risk (FEMA HHPD grant)

Action If unsafe (major changes)
Rehabilitation

. Removal ‘new authoritiesi
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Inspecting dams

For a simple embankment
* Seepage changes

« Spillway

e Crest and freeboard

« Conduit

« Movement

 Holes and roots

« Can you see what you
need to see




We see a lot, or try to

Not nice nutria Handle a flood flow?




Spillways




Dams of concern
Restricted water level since 1942
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Review/Approval
of construction plans
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Key Design Elements
Missing in most older embankment dams

Impervious
core
Transition zone Chimney drain

Riprap and bedding Chimney filter

| . Ups troam ﬂ' ' v Downstream shell

peryious S tability berm

blanket shell k eepage stablity
/ A .

_D,%_fnage ditch

Cutoff wall Relief well
i Trench ]

filter




Construction inspections
dam raise

Engineer of Record




Hazard Rating

 |f the dam were to fall
Dam height, storage
People and property
High, Significant, Low
All new dams

Existing dams
— as resources permit




am Breach Inundation Analysis
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— Predicted and observed time of failure for dams in the case study database.




Risks to Oregon dams

* Flood overtopping

* Internal erosion

» Spillway in flood

« Conduit/ gate

* Seismic deformation

* Landslide

» Unsafe and Potentially Unsafe
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eterioration

Especially concrete




Oregon’s Dams Are Older

Number of Water Storage Dams by Year Completed
362

@ Total # of Dams
O # of High Hazard

O # of Significant Hazard

/70 68
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Major Flood Effects

Westside 1n winter

1861, 1948, 1964 and 1996
Only 1861 Extreme

« Eastern Oregon

— Heppner 1903
— Only on part of the watershed

« Expect much bigger events

Not close to PMF

(Probable Maximum Flood)

FEBRUARY 1996 FLOODING _ y
?,,LANDSUDESAND‘EIREM EROSION
ATE OF OREGON
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2007 Moderate flood at dam

Water filled to crest, all boats and logs through interior spillway
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Internal erosion




Internal Erosion

Conduits vulnerable

Homogenous dams vulnerable Seepage collars
Conduits vulnerable Compaction difficult
Dispersive soil Roof already there




Lawn Lake Dam Failure

Embankment Dam

Estes Park, Colorado
Built 1903, raised 1931
Failed July 15, 1982

26 feet high, 674 acre feet

Lives Lost: 3

Leaking conduit
Pressure above valve

CHULKth.- PIPE {WTO U PPER FAce OF VALVE.




Dam near Salem




Earthquake Deformation

uopaNpans

California

4

AMERICAN —PLATE

NORTH

690-020-0036 (5) Earthquake considerations.
Seismic site characterization is required for high
hazard dams, and may be required for significant
hazard dams. A seismic site characterization shall
include earthquake sources, ground motion
hazard, peak ground acceleration, and
recommended ground motions (time histories).

125 kilomete's




Seismic and static stability

Plastic Limit

Clay-Like |

Transition in Behavior

50 60 70 80 90
Liquid Limit

Figure 1.7 Boulanger and Idriss (2004, 2006) liquefaction screening criteri

Credit: USGN




Lower Van Norman Dam

Hydraulic fill embankment

40 miles NW Los Angeles

Constructed: 1912-1918
Height 142 feet
Storage 20,500 acre feet

—~F
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February 9, 1971

Lives Lost: O
Near miss - 80,000 vuln.




Empirical Crest Deformation
Swaisgood, 2)014, ASDSO

Table 1. EARTHQUAKE INDUCED DEFORMATION OF EMBANKMENT DAMS
{Excluding liquefaction incidents)

NORMALIZED CREST SETTLEMENT:
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FIGURE 1: SETTLEMENT OF EMBANKMENT DAMS DURING EARTHQUAKE
(EXCLUDING SETTLEMENT DUE TO LIQUEFACTION)
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Recent Seismic Investigations




Landslides
on LIDAR




Snow or rock avalanche?
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Oroville
dam as spillway




Spillways

Resistant rock




The Risk

* Older dams
* Less Rehabilitation
» Earthquake and extreme flood will occur

» Large Federal have had a lot more
attention

» Oregon dams got a D+ from ASCE
« Dam Safety focus - HHPD FEMA grant

e Less enﬁineers Involved than mani states
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Investigation and Analysis

* Drawings may not be accurate

* Many less than homogenous

» Confirm with site investigation

* What is the design flood

* Is the spillway stable

» Risk of internal and conduit erosion
» Seismic — analysis can overestimate

W



Funding for Rehabilitation

» Feasiblility studies
funded

* Rehabilitation funding
— public benefits

* Kingsley — FID in
progress
 Wallowa in progress

Dedicated funding?




Rehabilitated dams




Removal of Dams

* New Authority

 When owner
chooses

* Limited to safety
from inundation
during removal




Closing

Big events drive things
Recent events moderate

Dams not as in drawings
Big engineering needs
on State regulated dams
— Investigation

— Analysis

— Monitoring

— Rehabilitation

« New Law, RAC

Unsafe and Potentially
unsafe

e Lottodo

GEOTECHNICAL WORKSHOP
FOR ALL ENGINEERS
WORKING ON DAMS - February
or March 2020
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