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09: 15~09:45 | | 1 Scott
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08:30~10:45 6 Amanda
11:00~12:30 7 Dom
13:30~14:15 | , 8 Doug
14:15~15:00 9 York
17:30~19:00
08:00~08:25 | , 2 Karimi
08/09 08:30~10:00 10 Kent
10:15~11:00 | , 11 Amanda
11:00~12:30 | , 12 Montana
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National Dam Inspection Act

68, 000
84,000 | 1978
1978 1981 9, 000
1979

L L] w

Federal Quidelines for Dam Safety

u Dam Safdy Program

- Safety Evaluation of
Exiting Dams, SEED -
Initiate SOD Corrective Actions , ISCA
DOI Dam Safety
4, 8 1
Comprehensive Review CR Issue
Evaluation, IE 4 1

Technical Response Team TRT

110

v Y SAFETY EVALUATION OF EXISTING DAMS (SEED) PROCESS
(Recurring Activities including Monitoring, Examinations, Comprehensive Reviews,
Technical Response Teams, and Issue Evaluations)

Issue Identification Issue L. .~y NO

Through Facility Evaluation Decision-Making
Reviews, Incidents,
etc. Assessment

and Risk Are _Risk Redu_l:tion
Actions Required?

INITIATE SOD CORRECTIVE ACTION (ISCA) PROCESS

(Corrective Action Studies, NEPA, Mod Report, Final Design, Construction, Risk
Reduction Verification)

Initiate Corrective Project Specific
Action Study to Authorization (Mod Construction and
Evaluate Risk — [ —3>  Risk Reduction
e ASY THA ad Duan in Dam Reduction OMB/Congress) and Verification
The ruins of the South Fork Dam and Lake Conemaugh. The AltErmatives Final Design

line at the top of the image shows where the dam had been.
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Reclamation Security Program- Security Tailored Assessment Report (STAR) i
Date of STAR Evaluation:

SITE CONDITIONS

SITE CONDITIONS |

1 Imc | Lzc | | pxao |

~ FACILITY TOTAL

PROGRAM

i

SAFEGUARDS

E

REVIEWS & TRAINING

=) 6

Action required!
See the ACTIONS tab

4 2 AmandaDolezal
1] 2650 -
Saddel Kafara Dam 14 s
12
800



u 20 1900 2000 15

1900 1930 27 4.5%, 1930 1960
3 0.3% 1960 2000 2 0.06%
15,029 .
u 13
2000 1889 South Fork Dam,
1976 TetonDam, 1965 Fontenelle Dam ,
1925 SheffieldDam , 1971 Lower
SanFernandoDam 1999 , 1963 VajontDam,
1911 Austin Dam 1928 St. Francis
Dam 1959 Malpasset Dam 2000
2004 a - Dans 2005 Taurauk Upper
Dam 2006 AV A.V. Watkins Dam
2000 1 .
i 1889 South Fork Dam
1938 1953 12 s 1,520
16
. 1
0.9 3 2.1 L2
.3
. 1889 5 30 31
9
10 9 12 2,209
, 1,600 s
1, 700 .
i 2005 Taurauk Upper Dam
1960 1962 30.5
) 500 7.6
, 2,135 200
. 0.6
2004 Geomembrang
487.4 484.3
0.4 0.5 . 2005 10
486.8 , 483.7 .



2005 12 14 10
4,248 L 485.8
1.28

487.08

32

CHS

Debris clogged fish screen at spil‘lyay‘“‘-.
- Spillway largely blocked .~ 6r
Attempts to clear the spilfway were not success‘d{_. 2

9 10
5 45 Darion Mayhorn
a Operation and Maintenance Program 1948
Preventive Maintenance

11

1] 33% Reserved
Works , 67% Transf erred Works
s s 80% .
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MR&R 30 .
Preventive Maintenance
Application of Scheduled Maintenance
Good Condition

11,
6 ® 2 AmandaDolezal
u Failure H
- 1994

u Potential Failure Mode, PFM 1994

1995 ASDSO

1996 SEED 2002

FERC 2006
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a Performance Monitoring Program
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108 110 3
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7 1.5 DomGalic
u Risk Informed Decision Mking, RIDM
Rsk Analysis | Rsk Assessment

Rsk Management3

L

J J J J L

Potential Failure Mde PFM
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Reservoir inflow (ft'ls)

250,000

200,000

150,000

£ 100,000
H

50,000

0

45

HEEHMS

u . -
i
Maximum Floods PMF,
PMF PMF
16
i
17,

Gibson Dam Montana - HMRS5A PMF Hydrographs Plot

A

General Storm PMF
Peak = 243,500 fidis
Volume = 567,400 ac-ft in 155 hours.

PMF

6,895 MUF AR

Local Storm PMF

Peak = 81,700 fi'ls

Volume = 57,200 ac-ft
in 60 hours

A
[\
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111 9

DougWoolridge
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HMR

J

Gibson Dam
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—— Final Curve (Streamflow-based Analysis with Rainfall-Runoff Priors)
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Seismology , Geomorphology, Engineering

Geology , Geohydrology , Geophysics

1] 1 s 2
J J 3
u J L
18,
19

Seiche Waves

J L
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10 s 1.5 Kent Collins
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. Subcommittee on Sedimentation,
SOS 2030
1 J J
21 2 .
105 8 . . 120

J
L
Relative Sedimentation Impact and Potential Reservoir
Sediment Management Options
~ 100,000.0
=
]
= * +*
= 10,000.0 —
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Retention Time (years) = (Total Capacity /Mean Annual Runoff)
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11 45 AmandaDolezal

a . Standing Operating
Procedures, SOP 22 s

23

2016 Seepage Downstream of the Berm
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12 1.5 MontanaFoulke

25 J J

Structural

Health Monitoring , SHM 6
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Probabilistic Seismic Hazard Analysis

45
s FLAC
P3HA
PGA PGV
Maximum Credible Earthquake, MCE
TEM
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Peak Horizontal Acceleration Hazard Curve

1.E-01 T T.E+01
—Total

e-only

3 1.E+02

:
|
;
I

1 1E+03

:
:

Annual Frequency
m
g
Y2
ila
[1]
£
b
Return Period, years

v
c
0
[
N
0
/

L 1 1E+05

i ction of strong-motion i array, Wickiup Dam, Oregon with
0.00 0.50 1.00 1.50 2.00 triaxial FBA-23 units indicated by red squares. Units Qd and Qds are identified as potentially
liquefiable, b is basaltic bedrock. Digital reco is located on dam crest.

unit QTb | rder is I

PHA, g
26 21,

14 30 David Gillette

u J J J
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U 29
Standard Penetrat ion Test , SPT |
Becker Penetration Test, BPT ne
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PenetrationTest , GPT

30

Flat Slopes

Generous Freeboard \

Upstream Crack Stopper
Wide Core

Filter and Drain
Loose Material Remowved

28

Formed Drains

Spacing: 3m

Drainage and Diameter: 130 mm

Grouting Gallery
SR S

Foundation Drains

Spacing: 3 m

Depth: 40 % of dam height

Diameter: 75 mm

Grout Curtain __

3Q

15 75 Jose Cestero
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Empirical Equations
Numerical models

L

Onedimensional, 1D Twedimensional ,
2D 31
X

Y Z

) 2

32 s
J J J mpth
\elocity Dv, s

Hood Intensity

Vérning Time Depth
\elocity Dv
. DS©O
99-06 Reclamation Consequences
Estimation Methodology, RCEM
LifeSim Life Safety Model
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U EmergencyManagement

Preparedness, Response
Mitigation
a Emergency Action Plan, EAP
1
2

23

Recovery,



SOP

33 35
36
3(
Agency Superintendent Agency Superintendent
Expected Actions Checklist

| 1] Ensure that an Incident Comi has been
designated for the incident

2| Ensure Incident Commander has completed all

expected actions, especially

I | a._Enaunng a Response Level is determined and

updated 10 the incident

Superintendent

| B_Ensutng notfications are baing mace as shown
on the Notification Chart.

1

¢..The Expected Actions Checklists are being
by the

rsonnel
Support development of press release. (Must

cormespond with the NWS media release )

o

Request stalus reporis on conditions at the dam as

needed

T appropriate. proceed 10 (of remain at) the
designated Command Post

Ensure that all personnel have been evacuated from below the dam when
conditions indicate the need. Talk to Incident Commander.

| When appropnate, venly focation of all on-duly stall (employee
accountabili

tify Regional Dam Safety inator at termination of a RL1 incident or
declaration of a Response Level 2 or greater.

[ J

ICoincident Commander, [ NS

[3 e

the incident and decisions made.

214 form-Activities Log to ensure complete record of | | | I | | |

*See O

34
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Full-Scale Exercises

Functional Exercises
Drills

Tabletops

Workshops

Planning/Training
B Discussion-Based [l Operations-Based
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1 McPhee
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5 Pueblo

43 McPhee

20 2 Dennis Hanneman
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97 1
44
u Scour ,
BackwardEosion PFping | Internal Mgration
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Internal Instability 4

45 Qutoff Collar s .

Technical Response Team TRT

J J J L

FEMA 3 1 2015

- BEvaluation and Monitoring of
Seepage and Internal Erosion 2 2011 _
Flters for Embankment Dams 3 2005

Technical Manual: Conduits

-

through Embankment Dams .
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Dam Age at Incident
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Internal Erosion Incident History

Deer Flat (94 years old)
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'S 24
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o %, 3 1
* o * Davis Creek (17 years old)
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Year Constructed

44

21 AV Watkins 30

22

Hydraulic Jacking

112

30

USBR Guidelines - ACER Tech. Memo. No. 9 (1987)

1 on 10 slope on sides of conduit (concrete)
6 on 1 slope on fill against conduit

Same fill level on both sides +/- 2 feet

4

43

Dennis Hanneman

45

AV Watkins
Bryan Heiner
1
46
a7,



23 Hyatt 45 Elizabeth Ouellette
Hyatt .
U Hyatt
2009 2010 Issue Evaluation
IE 2011 2016
Corrective Action Study , CAS
2017 2018
u Potential Failure Mode , PFM
2
48 PFM1 PFM2
u ,
49
2 2
R Hyatt
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24 1 Jaron Hasenb

U Gravity Dam |, ArchDam,
Buttress Dam | Gomposite Dam

50,

51, .
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25 1 Paul Craig

53 .

_Trees and brush
Rodent activity Low area in crest

Photo CE- 1. Crane Prairie Dam — Upstream face of dam and other upstream
features, facing downstream and left.

52 53
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a Zebra Missel Quagga Mussel 30
67
11 68,
a 2008 17 602
1,500
PCR DNA
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2 Flaming Gorge

1,

Haming Gorge 1964
146
. Powell
Colorado River
. 69 70
-20
, 153 s
75 4,960
150MW 50 MW
s 133
u 52
1,789
a 1979 1984
1987

L

Green River
4 -19
392 s

3 ;

6,530 . 46.24
604 .
1,841

1978

4

Upper Colorado River Endangered Fish

Recovery Program

U 1992
Service

2006

J

i 2006
Gorge Technical Work Group
Flaming Gorge Working Group

39

U.S. Fish and Wildlife

1992 2006
2000
. 2005
Flaming
1993
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Legend

WYOMING | cropinital

storage dam

IDAHO

1, Upper Colorado
River Basin

Flaming Gorge Unit
Salt Lake City ©

Provo

UTAH

Glen Canyon Unit ‘

Colorado gy~

ARIZONA A __ NEW MEXICO

Map sources: Esti, Airbus DS, USGS, NGA, NASA, CGIAR, N Robinson, NCEAS, NLS, OS, NMA, Geodatastyrelsen, Rijkswaterstaat,
GSA, Geoland, FEMA, Intermap and the GIS user community

69

J

USBR

. SPILLWAY GATES

b

o el

water
to better match ideal habitat conditions of the
native fish in the Green River.

PENSTOCK INTAKE
Allows water down through the penstock to
turn the turbine and generate hydropower.

5,871 ft I/‘MM.MMMM /
Minimum Power, Pool f
Lowest point at which hydropower can be generated.

TRASH RACK STRUCTURES /
s

Prevents debris from entering
the penstock and bypass intakes.

5,740 ft L/.MMMM
Dead Pool
Lowest point at which water can be
drawn from the reservoir.

Flaming|Gorge!

Reservoir,

1

3 GENERATORS / —

BEDROCK

* Feet above sea level

71, USBR
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Tunnel

74 USBR
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3 ® Echo
Echo 1931 ,
Wber Basin 80, 81,
2014
153 s 575 ,
117.74 . 1,695 133
2,165 . 425 ,
335

transfer program

Provo Area Office
Weber River Water Users Association
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81, USBR
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4 AV Watkins
AV Watkins 1964
WilardBay 80
92 93,
12.9 AV
Watkins 2
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