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Team Mission

To complete a thorough review of available information to
develop findings and opinions on the chain of conditions,
actions, and inactions that caused the damage to the service
splllway and emergency spillway, and why opportunities for
Intervention in the chain of conditions, actions, or inactions may
not have been realized. Evaluations of actions, inactions, and
decisions for the various stages of the project (pre- de3|gn
design, construction, operations, and maintenance) will consider
the Istac’?es of practice applicable to the various time periods
involved.




Forensic Team

John W. France, PE, D.GE, DWRE — Team Leader and
Geotechnical Engineer

Irfan A. Alvi, PE — Hydraulic Structures Engineer and
Human Factors Specialist

Peter A. Dickson, PhD, PG — Engineering Geologist

Henry T. Falvey, Dr.-Ing, Hon.D.WRE — Hydraulic
Engineer

Stephen J. Righey — Director, Dam Safety at BC Hydro,
and Geological Engineer

John Trojanowski, PE — Hydraulic Structures Engineer




California State Water Project

Largest state owned and I B Select from the following
operated water system in the PN
U.S. A : ® ' S @ state Projects

Map Views

Multiple Purposes and Benefits

Provides water supply and
irrigation

32 Storage Facilities

21 Pumping Plants

4 Pumping-generating Plants
8 Hydroelectric Plants

700 miles of Canals and
Pipelines

Constructed in the 1960s and
1970s




Oroville Facility Description

Embankment dam — 770-ft high, tallest dam in the
United States

Gate-controlled, concrete chute service spillway
Uncontrolled, overflow emergency spillway
Powerplant

Designed and constructed in the 1960s
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Regulatory Setting

« Both federal and state regulation:

— Federal Energy Regulatory Commission (FERC) — US
Federal Government

— California Division of Safety of Dams (DSOD) — State
Government




Service Spillway (SS) Description

Eight top-seal radial gates, each 17 ft 8 in wide x 33
ft 6 in high

Concrete chute — 179 ft wide, 3,000 ft long, with

drop of 500 ft

Slopes of 5-2/3 % in upper chute and 24.5 % In
lower chute

Four chute clocks at downstream end of the chute
~300,000 cfs discharge for PMF




Service Spillway




Emergency Spillway (ES) Description

e Uncontrolled overflow structure

e Two sections:
— 930-foot long concrete gravity weir
— 800-foot long broad-crested weir
« Maximum weir height of about 50 feet

e ~350,000 cfs discharge for PMF




Emergency Spillway

Lake Oroville > Main Dam
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SS Operation History

Gated FCO Daily Max (cfs)
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Incident Chronology

February
A 5 6 7 8 9 10 N 12 1 14 15 16 17 18 19 20

|
Cubic feet per second (cfs) ”

Inflows to Lake Oroville reach
180,000 Between 190,435 cfs, significantly
February 6-10, higher than forecasted
12.8 inches of rain
fall in the Feather andatory Flood Control
River Basin vacuation Spillway
order Is outflows raised
Issued to 100,000 cfs to
140,000 { . | ease pressure
on Emergency
Spillway

o

100,000
Flood Control
Spillway
inspection




Spillway Chute Failure
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Spillway Chute Failure
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Chute Failure
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Gates Nearly Closed

———— Spray from a failed
repair :




Incident Chronology

February
4 5 6 7 8 910 1M 12 13 14 15 16 17 18 19 20 21 22 23

|
Cubic feet per second (cfs) ” =
Inflows to Lake Oroville reach

180,000 Between 190,435 cfs, significantly
February 6-10, higher than forecasted
12.8 inches of rain
160,000 Jall in the Feather andatory Flood Control
! River Basin vacuation Spillway
order Is outflows raised
Issued to 100,000 cfs to
140,000 { = | ease pressure
on Emergency
Spillway

o

120,000

100,000

Flood Control |
Spillway
inspection

60,000




Initial Damage — February 7




Initial Damage — February 7

« 150 ft. Wide
¢ 450 ft. Long
o 30 ft. Deep




nitial Damage — February 7




Climb Team Inspection — February 8




Incident Chronology

February
| & 5 6

Cubic feet per second (cfs)

180.000 Between

February 6-10,
12.8 inches of rain
Jall in the Feather

River Basin

140,000

100,000
Flood Control
Spillway
inspection

12 13 14 15 16 17 18 19

Inflows to Lake Oroville reach
190,435 cfs, significantly
higher than forecasted

Flood Control
Spillway

andatory
vacuation
order Is outflows raised
Issued to 100,000 cfs to
o ease pressure
on Emergency
Spillway

o

20

21

22

23




Balancing Risks

Additional SS Damage

Emergency Spillway
Operation

Powerplant Flooding

Power Transmission
Towers




SS Discharge at 55,000 cfs - February 10-12




Flow Begins Over Emergency Spillway
February 11, AM




Flow Begins Over Emergency Spillway
February 11, AM




Incident Chronology

February
|4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Cubic feet per second (cfs) o
Inflows to Lake Oroville reach

Teaon | Between 190,435 cfs, significantly
February 6-10, higher than forecasted
12.8 inches of rain
160,000 Jall in the Feather andatory Flood. Control
’ River Basin vacuation Spillway
order Is outflows raised

- Issued to 100,000 cfs to
! | o ease pressure

on Emergency
Spillway

o

140,000

100,000

Flood Control
Spillway
inspection

60,000




Headcutting Erosion at ES
February 12




Headcutting Erosion at ES
February 12




Headcutting Erosion at ES
February 12

February 12, 2017
~1345 hr
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Evacuation — February 12 — ~ 190,000 People




ncreased Flows Thru SS — 100,000 cfs




Erosion Debris in the River



























































































































































































