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**USACE Dam Safety Program
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USACE DAM SAFETY PROGRAM

» Risk & Reliability-based approach

adopted since early 2000s to manage
portfolio of 694 dams in US & PR

» Public safety the number one priority

» Flood damage to levees during the
Katrina disaster gave new urgency to
addressing the aging infrastructure Corps
portfolio of dams and levees
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USACE DAM SAFETY PROGRAM
» Approximately 15 million people are at
risk from USACE dams

» Program adopted to develop balanced
and informed assessments

» Evaluate, prioritize and justify dam safety
decisions
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USACE DAM SAFETY PROGRAM

» Approximately 95 percent of the dams
managed by USACE are more than 30
years old

» 52 percent have reached or exceeded the
50-year service life

» $25 billion a year in economic benefits

» The 2013 National Inventory of Dams
database is now availablel!
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DAM SAFETY ACTION CLASSIFICATION

<US Arm'y'Cdrps of Engineers

Table 3.1 USA CE Dam

Characterisiies of this class

¥ oAl Classincal

P —
P 9
L E— [ p

om Tatle* 6 Miay 20408 yersion
Avctions for dams In this ckass

URGENT AND
COMPELLING

CRITICALLY NEAR FAILURE
Progression bowand Failupe is confirmed to be taking place
under normal cperations. Almost certain o fail under

Take immedize action to avoid failure.
W alidate classification through an exemmal paer neview.
Imple ment interim: risk reduction measumes,

v
FRIORITY
(Marginally Safie)

{Unsafe) normal operations from immediake ly o within a few years including operational pestrictions,
without interve ntion. and ensure that emergency action plan is curment
OR EXTREMELY HIGH RISK amnd fumctionally tested for initiating event
Combination of life or sconomic consequences with Conduct beightered monitoring and evalustion.
probability of failure is extremeby high Expedite investigations 1o support justification for
remediation using 2]l resources and funding necessary.
Initiate intensive managemend and sSaation e poris.
1] FAILURE INITIATION FORESEEN Impk mznt intorim risk reduction measums.
URGENT Fer confirmed {unsaf ) and unconfirmed | potentially including operational estrictions as justshed,
(Unsafe or unsafe) dam safety issues, failan: could begin during amd ensure that emergency action plan is current,
Podemtizlly normal cperations or be initizied as the consegquence of an amnd fumctionally tested for initiating event
Unsafe) event. The likelihcod of failure from ome of these Conduct heighiemed momitoring and evalustson.
accumnces, prior o mmedistion, is too high to assurs Expedite confirmation of classification.
public safety. Citve very high priority for inve stigstsons (o support justification
OR VERY HIGH RISK fior mmediation.
The combination of life or economic consequences with
probabilsty of failene is very high
1 SIGNIFICANTLY INADEQUATE Imple ment interim risk reduction measums.
HIGH OR MODERATE TO HIGH RISK inclading operational pesirictions as justified,
FRIGRITY For confirmed and unconfirmed dam safety isswes, the anid ensure that emergency action plan is curnent
(Conditonally combination of life, economic, or enviroamental and fumctionally tested for initiating event
Unsafe) consequences with probability of failure is moderte o Conduct beightened monitoring and evaluation.

high.

Prioritie for investigations to sapport justification for
m=mediation considering consequences and other factors

INADEQUATE WITH LOW RISK

For confirmed and unconfirmed dam safety isswes, the
combination of life, economic, or enviroamental
consequences with probability of failure is kew and may
not meet all exsemtial USACE guidelines.

Conductelevaed monitoring and evalaation.
Give mormal priority to investigations o validae classification,
but mo plan for risk reduction measunzs at this time.

v
MOFENLAL

[Adeguatehy
Safe)

ADEQUATELY SAFE

Dram is considensd safie, meeting all essental TSACE
guidelines with no anconfirmed dam safety Bsues.
AND RESIIVUA L RISK 15 CONSIDERED
TOLERABLE.

Continee
routice dam safety activities.
mormal operation,
and maintenance.




Geosyntec®

USACE PARTNERS
> Institute for Water Resources TWR

> Bureau of Reclamation

»Federal Energy Regulatory
Commission

»ASDSO
»US Society of Dams

» Association of Engineering

Geologists
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Okeechobee
730 mi2

2nd Largest Freshwatengsas
Lake w/in continental U8
Depth ~12 feet

154 mile cross-state
waterway

Drinking Water & Irrigc
Recreation

143-mile dike built afte

1926 & 1928 Hurrican

Changed natural water
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T OKEECHOBEE WATERWAY
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The River and Harbor

VIR NURRIC AN £35S
T £OBF OF 2500 L/VES

e S == Act of 1930 authorized

construction of 67.8

miles of levee along the
south shore and 15.7

.f*?;ﬂfrfﬂ ey miles of levee along the

north shore of Lake
Great Miami Hurricane Okeechobee.
Great Okeechobee / San

Felipe Hurricane®



1930’s — 1960’s
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— CONSTRUCTION FLAWS

»No selection of fill materials or use
of engineered fill placement
techniques

»No seepage control features
through embankment or foundation

» Ditches on both sides of the dike
exposed high porosity foundation

»Were no Dam Safety Standards in
1932
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Hurricane Katrina Alters Risk
Management Approach

= World-wide impact,
re-evaluation of projects

Corps changes procedures
for managing dams and
levees

Interagency Task Force
_ . Report recommends
Hurricane Katrina strikes land robustn eSS, r esilien Cy an d
AUgES redundancy for all dams
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Concentrated Seepages _
Internal Ercsion Famways snell Deposits, an-:i
Coarse Gravels

Proposed Repair, Herbert Hoover Dike
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Installation of Deep Cutoff Wall
Using the Cutter Soil Mixing Method

HERBERT HOOVER |
Eﬁﬂ DIKE REACH1 |
SEEPAGE CUTOFF WALL &
US Army Martin and Palm Beach }

Corps of Counties Florida
Enginee rs® Contractor:
Jacksonville,

Florida

District
BAUER FOUNDATION CORP.



Cutoff Wall Considerations

Cutoff Wall Cost Comparison
Number of .
Average Cost Cost per mile
Cutoff Wall Type Capable |
(S/square feet) Technologies ($/mile)
Partial cutoff
wall (80 feet) $24 7 $10,000,000
Full depth cutoff 5100 5 $106,000,000 to
wall (200 feet) to $250 $264,000,000

= A partial cutoff wall is more cost effective in reducing seeps and
pipes
= Both walls require landside features for relief of uplift pressure

= Afully penetrating cutoff wall will stop seepage and impact the

regional groundwater supply; additional features needed to
provide water supply ﬂ

(1)

BUILDING STRONG,
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o o PERFORMANCE CRITERIA

* Continuous CB Wall

* Panel Width < 34 in (25 in)
* Avg. CSM Panel Depth 70 ft
e UC Strength 100 — 500 psi

e K= 1x 10 ¢ cm/sec or less




O 2
Q3
S ¢
PN 3
@)
ab]







Pre-Drilling Activities




Cutter Soil Mixer (CSM)
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Cutter Soil Mixing
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Construction Quality Control Procedures
» Daily CQC reporting
» Bulk Sampling
» Post Placement Sampling
» Verification Core Drilling
» Inclinometer Testing
» Video Logging
» Falling Head Permeability Field Tests
» Unconfined Compressive Strength Tests
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.‘K'I LLIAMS
EARTH SCIEMCESE

Unconfined Compressive Strength ASTM D2166-06

Harbert Hoover Diks - Reach 1, Task 2

Mair, Hentificasion: [1507439-P1-1 Depth (F) -

Sub ldentificafon:  |1507439-P1-1-UC2E Elex (i} -

Deescripfion: LICC1507438-P4-1LICZ8 bet Curing Time (days): 28

Date Tested: 1222008 Date Cast]11/42008 Appraratus| Durham Geo S-611 WES#002013

Technician: L0 Average D (in}] 3043 L0 1810

Diiameter Din): 3.008 3.004 | 3,029 Average L (in}]__5.455 Correction Factor:] _0.980

Height  L{ink 5.460 5456 54449 Area(indy] 74 UC{ps] 1225

Total Weight (gr}: 12624 Dry Weight (grid__1016.3 Moisture (%] 242 Corrected UG (psi):] 1201

Test time (min] B0 Fail time {minl; 4:20 Diry Denaity (pefl]  89.54 ‘Shear Strength (psij:] 601

Femarks: Diensity obiained after shear; No cap; Siorage per ASTM D4832; Run per ASTM D2166 Failure 8 (%] 1135
Strain Rate (Yfmin):] 0267

140

100 2an ] 400

150743%-F1-1-UCI8
Draf= Cast: 11-04-08
Dabe of Tasl: 12-02-08

1507435-F1- 1-UC2E
Dobe Cost: 11-04-08
Dota of Tesi: 12-02-08

Keilh Bennet, P.E.

Senior Geolechnical Engineer
Florida Registrafion Mo. 33075
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“*ASTM D2166
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REPORT OF FALLING HEAD PERMEABILITY TEST
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**Inclinometer
Measurement
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Results

IC
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el DATA MANAGEMENT

» Collection and transmission of data

» Remote sites with complex
instrumentation and onerous construction
QC requirements

» Automated Data Management Systems
» GIS integration

» Web Based Information Management
System
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Thank you for your time and consideration
today in discussing the Herbert Hoover Dike
Rehabilitation Project.
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