History of Reclamation

Created in 1902 to help address the development of
the semi-arid/arid American West through the
development of water projects for irrigation
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Average Annual Precipitation (in inches)
1961-1990

I 180.1 - 200 35.1-40
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Reclamation’s Time Line
1902 1920°s 1970’s - Present

Irrigation lIrrigation Irrigation
Hydropower  Hydropower

Elood Control Flood Control
Municipal & Industrial
Recreation
Fish & Wildlife

Indian Water Rights




Reclamation’s Role

e Largest Wholesaler of Water in US
— Irrigate 10 M acres (20% of Farmers in West)
— Supply M&l water to 31 M people

« Second Largest Hydropower Producer in US
—40B kwh / yr

e Flood Control & Recreation




Infrastructure

348 Reservoirs
(~ 450 Dams)

58 Hydroelectric
Plants

55,000 Miles of
Canals

$2B in Hydropower
Assets
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Pacific

Klamath Basin NorthweSt r,--"'f 4" -
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Central e
California
Area Office

Eﬁf Boulder

 Lower  City
Colorado
—, Yuma
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Technical Service Center, Denver, CO

Primary center of
technical expertise
In dam engineering

Run like a business

Regions hire the
TSC to provide
engineering
services

Responsible for the
dam safety work for
all 450 dams in
Reclamation
Inventory

RECLAMATION




Waterways & Concrete Dams
and

Structural Analysis




What Do We Do?

 Design new dams

 Evaluate safety of
existing dams

e Design
modifications for
existing dams
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f New Dams
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Structural Modlflcatlons to Dams and
Spillways

#ead Hydraulic Model Study
i _ and Prototype ANEY
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Structural Modifications to Dams and
Spillways

Bartlett Dam, Arizona
Dam Raise and Spillway Improvements
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Structural Modifications to Dams and
Spillways
=

(foreground), augmenting discharge
capacity of Service Spillway
(background)
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Structural Modifications to Dams and
Spillways

Ute Dam (NMISC) Spillway
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Structural Modlflcatlons to Dams and
Spillways

o Spillways:
Air Slots to prevent cavitation
Cavitation Repair
McPhee Dam Spillway Air Ramp

Glen Canyon Da'm' T(Jnnel
Spillway
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Structural Modifications to Dams and
Spillways

e Concrete Dams:
Overtopping Protection

Coolidge Dam (BIA)
Concrete Overtopping

RECLLAMATION




Structural Modifications

e Concrete Dams:
Buttressing/Stabilizing.
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Structural Modifications

e Concrete Dams:
Partial or Complete Breach.

Waddell Dam Breach

RECLAMATION




Analyses Used Iin Design and Risk

Frinye Levels
ours of Mactimum Pandipal Sbess

1.279e403 _

« Normal Operating
Conditions

 Floods
 Earthquakes
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Analyses Used in Design and Risk

Time = 837

Contours of Maximum Principal Stress
max ipt. value

min--265.337, at elem# 287817
max=1566.29, at elem# 290082

max displacement factor=100

How many points fall outside
the reinforcement capacity?

Fringe Levels
1.5660+09
1.3830+09
12000403
1.017e+03 _
8.338e+02
6505402 _
asraesoz ||
2802402 _
10100002 |
8217¢401

-2.653e+02

Axial Force (kips)
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Analyses Used in Estimating Risk
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EAST CANYON DA
Downstream 4
April 1999

{east canyon dam right abut)
View of right abutment MN shot points surveyed by Neeley in 1999. Shear AB is clearly visible dipping
towards the river channel

How does sliding of a foundation
block affect dam stability?




Analyses Used in Design and Risk

3, BEZ
fraction = -0.543102
(&we. Crit.: 7E5%)

_E6Tda+0E

(677203

Buttresses 54 - 14 i(shells) wf slab (shells)
OLE: 5G_gwpe &63la-wbhw-PVPP.odb ABAQUE/EXPLICIT Version 6.5-2 Mon Jun 06 1Z2:27:EZ0 Mounmtain Daglight Time Z0O0E

Step: Step-5, dynamic step

FAncrement 0: Btep Time = 0.0

Primary Var: 5, 2zZZ

Leformed Var: T Deformation Scale Factor: +1.500e+02
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3, sez
fraction
(e

0. 943108
TEE)

Crit.:

Fri Tuwa 02 16:08:59 Mowntain Daplight Time Z00E

ABAQUE /EXPLICIT Versiom &.5-2
+1. E00et0zZ

Step Time = 0.0

Deformation Scale Factor:

0:
BEE

DB,
u

sg-final -5-Z2-05-opening=s3. odb
Primary War
Deformed War:

Buttresses &4 - 14 (shells) w/ slab (shells)

0DE -
Step: Step-4, dynamic step

Increment

L.
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Analyses Used in Design and Risk




