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Dam Failure Definition:

Catastrophic type of failure characterized by the sudden, rapid, and
uncontrolled release of impounded water



Dam Incident Definition:

Dam Safety Incident: An incident where a failure mode Iinitiates
and progresses but does not progress to an uncontrolled release
of the reservorr.

Operational Incident: Controlled release that results in property
damage or loss of life.

Public Safety Incident: \When an individual is seriously injured,
killed or required rescue, due to presence or operations of a dam.

Security Incident: Not addressed.
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Pop Quiz: Failure
or Incident 1

Oroville Dam
2017
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Pop Quiz: Failure
or Incident 2
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More on Incidents

Dam Safety Incident: An event where a failure
mode initiates and progresses but does not
progress to an uncontrolled release of the
reservoir.

More incidents happen than failures

e Can be minor or major

 May or may not be detected

May lead to failure or may resolve on own or be

stopped by intervention

All failures start out as incidents ~ Examples: Slides, seeps,
cracks, sinkholes, flood event
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More on Incidents and Failures

Dam Safety Incident; Ao i
failure mode
not progress
reservoir.

Xxamples: Slides, seeps,
cracks, sinkholes, flood event

National Dam Safety Program Technical Seminar 8
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The Worst Case - Undetected incident

that progresses to failure — No intervention, No EAP
warning and Evacuation

* Ajungle/mountain Dam

 Dam failed before dawn
from sliding, overtopping

* After heavy rain

* No detection, warning or
evacuation

e 7 people killed including a
pregnant woman

National Dam Safety Program Technical Seminar
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The Worst Case - Undetected incident

that progresses to failure - No Warning and
Evacuation

tain Dam
ote 0aMS- -
a ertopping
gntil itiS
NO detection, warning or
evacuation

e 7 people killed including a
pregnant woman
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The Worst Case - Undetected incidentthat 7
progresses to failure - No Warning and b, =
Evacuation

* Failed suddenly around midnight

* New 205-ft-high dam

* Failed on first filling

* High velocity/deep flood

 ~450 lives lost

* Motorcyclist raced downstream warning

-
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St. Francis Dam, CA 1928
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The Worst Case - Undetected incident that = g Sl s

progresses to failure - No Warning and
Evacuation
* Failed suddeg _
New 20 STafAAlEE
an
Failed o SaN{SL dams .
High veld

~450 live
Motorcycl
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The Worst Case - Undetected incident that
progresses to failure - No Warning and

EAP Federal Interagency Forum - Lessons from Dam Failures & Incidents 8

Evacuatlon

o o 11 Il L

No EAP

Mediterranean storm
Daniel

e 3:00AM
« 25% of the city
“disappeared”

* 5,300 -20,000 kllled

\- Ynal Dam Safety Program Technlcal Seminar

e 2 dams failed at night after

e City of Derna downstream

* No warning/Evacuation
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The Worst Case - Undetected incident that
progresses to failure - No Warning and
Evacuation

S ShOU\d'-

e 2 dams failed at night after
Mediterranean storm
Daniel

» City of Derna downstream

 3:00AM

« 25% of the city
“disappeared”

* No warning/Evacuation

* 5,300 -20,000 kllled
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The Best Case - No incidents or
failure.

* Dam designed
and built well

* Properly
maintained and
operated.
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The Best Case - No incidents or
failure.

* Dam designed
and built well

* Properly
maintained and
operated.
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The Reality Case - Incidents
may happen and if you are prepared,

you can make a difference

Step 1. Make sure you detect
incidents Detection is the discovery of
an initiating event at a dam,
examples:

* High water,

* Increased seepage

 Cloudy seepage,

 Concrete movement

e Slides, slumps, cracks

National Dam Safety Program Technical Seminar 17



EAP Federal Interagency Forum - Lessons from Dam Failures & Incidents 13

The Reality Case - Incidents may

happen and if you are prepared, you can
make a difference

Step 1: Detect by:

 Keeping vegetation down

 Make all parts of the dam
accessible

* Training staff at dams what to look
for

« Make them comfortable to report

 Eyes on dam frequently

e FEarlier discovery the better National Dam Safety Program Technical Seminar 18




EAP Federal Interagency Forum - Lessons from Dam Failures & Incidents 14

The Reality Case - Incidents may Step 2: Notify

happen and if you are prepared, you can - Follow EAP
make a difference - Assess severity
with help of
engineers
- Notify
If severity is deemed Minor: If severity is deemed Major
e Some call “Internal Alert”  Declare EAP response
 Continue to monitor level 1 or greater
« Communicate regularly * Consider Intervention.

National Dam Safety Program Technical Seminar

* Prepare for if it gets worse
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Intervention- Taking

actions to slow or stop a failure
mode (incident) in progress.

EAP Federal Interagency Forum - Lessons from Dam Failures & Incidents 15

Can be successful: dam does
not fail

Can be unsuccessful: dam
fails

Intervention (even
unsuccessful intervention)
can delay failure to allow
more time for warning and
evacuation)
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Successful
Intervention
Example

e Yo \

Guajataca Dam, PR - Pre-Incident ..
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Successful
Intervention
Example

Hurricane Irma,
Guajataca Dam,
PR Sep 2017
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Successful
Intervention Example

o7 Slab#5 -

The National Weather Service
warned Friday that the failure of
Guajataca Dam in northwest
Puerto Rico was "imminent" and
could lead to flash flooding for
some 70,000 people that could be
affected if it collapsed.

Guajataca Dam, PR Sep 2017 =
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Successful
Intervention
Example

e

US Army Corps
of Engineerss

Guajataca Dam, PR Sep 2017

National Dam Safety Program Technical Seminar
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Successful
Intervention
Example

US Army Corps
of Engineerss

Guajataca Dam, PR Sep 2017

National Dam Safety Program Technical Seminar
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Successful
Intervention
Example

US Army Corps
of Engineerss

Guajataca Dam, PR Sep 2017

National Dam Safety Program Technical Seminar
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Another Success Intervention Example

1 mile long, 126 ft high, 345,000 ac-ft

Fontenelle Dam, WY 1965 New dam, first filling in 1965




Day 1
Friday Sept 3, 1965

Fontenelle Dam, WY 1965

Photo changed
from original to
show progression

10:30 AM small trickle of water
on downstream face of the

d National Dam Safety Program Technical Seminar
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Photo changed
from original to
show progression

Day 1
Friday Sept 3, 1965

U:30 AM small trickle of water
on downstream face of the
dam B

Fontenelle Dam, WY 1965



Day 1
Friday Sept 3, 1965

e Had his other
staff monitor the
seepage/leak

Fontenel Ie Dam y WY 1965 National Dam Safety Program Technical Seminar 30



 Had his other
staff monitor the
seepage/leak

Day 1
Friday Sept 3, 1965

B

, a

Fontenelle Dam, WY 19%
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Photo changed
from original to
show progression

Day 1
Friday Sept 3, 1965

4:00 PM 1 cubic-ft/sec (440
Fontenelle Dam, WY 1965 gg|/min) leak
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Photo changed
from original to
show progression

Day 1
Friday Sept 3, 1965

6:00 PM 5 cubic-ft/sec (2200
Fontenelle Dam, WY 1965 g5|/min leak 3



Photo changed
from original to
show progression

Day 1
Friday Sept 3, 1965

6:00 PM 5 cubic-ft/sec (2200
Fontenelle Dam, WY 1965 g5|/min leak 3



Called Denver
Engineering
center and the
Salt Lake City
Office

Day 1
Friday Sept 3, 1965

6:00 PM 5 cubic-ft/sec (2200
Fontenelle Dam, WY 1965 g5|/min leak 55



Intervention Example

 (Called Denver
Engineering

-, | el center and the

Day 1 - Salt Lake City

| Regional Nffi
Friday Sept 3, 1965 el

ki
. 4

, a

S , 3
BT .
R e |
i SN AR

0:00 PM b5 cubic-ft/sec (2200
Fontenelle Dam, WY 1965 gg|/min) leak 3



Photo changed
from original to
show progression

Day 1
Friday Sept 3, 1965

7:30 PM 10 cubic-ft/sec (4400

Fontenelle Dam, WY 1965 _
gal/min) leak



Called the county sheriffs
Told them the dam might
fail

Urged evacuation of

o < = | areas downstream of the
Day 1 . B pr - S dam and put the town of
Friday Sept 3, 1965 .\ . b Green River on alert

Continuous watch

N A N R No EAP, but these are
2 S dam owner

responsibilities typically in

Fontenelle Dam, WY 1965 7:30 PM 10 cubic-ft/sec (4400
gal/min/min leak



Day 1
Friday Sept 3, 1965

Fontenelle Dam, WY 19%€

gal/min) leak

Called the county
sheriffs

Told them the
dam might fail

e ation




Town of Green River

National Dam Safety Program Technical Seminar 40




, W ¥ O M I N G
%

/ FONTENELLE DAM
Day 2 e |
Friday Sept 4, 1965 .

Chief Engineer
Barney Bellport
® And his engineers

®DENVER

Y C O LORADO

~

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 41
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W'Yy O M I N G

’ /FONTENELLE DAM

CHEYENNE 2

s
Regional Director
| David Crandall




I D A H O ' , W'Yy O M I N G

/ ~FONTENELLE DAM

EYENNQ@
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Intervention Example

[ T e i o S Tl oy i L St i e

Al

Day 2
Sat Sept 4, 1965

Cavity 170 ft-long,

65-ft wide, bO-ft
deep

Fontenelle Dam, WY 1965

National Dam Safety Program Technical Seminar 44
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Intervention B(amplg

Day 2
Sat, Sept 4, 1965

Fontenel Ie Dam y WY 1965 National Dam Safety Program Technical Seminar 45



Intervention Example

Al

)

Day 2
Friday Sept 3, 1965

.....

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 46



Intervention Example

Day 2
Friday Sept 3,

Fontenel Ie Dam’ WY 1965 National Dam Safety Program Technical Seminar a7



Intervention Example

Day 2
Friday Sept 3, 1965

)

&

-
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Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 48



Intervention Example

Day 2 SIS
Friday Sept 3Rt fa1ql® - w‘ "A
. Getthebe ‘
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Intervention Example

Day 2
Sat Sep 4, 1965

|47

Decision: Lower the Reservoir
Fontene"e Dam, WY 1965 National Dam Safety Program Technical Seminar 50



Intervention Example

Day 2
Sat Sep 4, 1965

e — . T

?.

Decision: fill the void to stop
Fontenelle Dam, WY 1965 the cavity from getting bigger



End of Day 2
Sat Sep 4, 1965

UNITER STATES
TEPARTIERNT OFF THE IRTERIOR
BUREAU OF RECLAMATION

Rogilonal Offios - Rsgion k
8elt lae City, Utah

September 4,1965

PRESS RELELASBE

Tos small leak which doveloped Friday night nsar the right sbulmsnt of Fontenslls
Dum is8 serious but not critical, B. P. Bellpori, Chief Engimser for the Burean
of Reclamation sald todsy. Immediaots steps are being tsken to eliminste 211

danger by lowering the Fontenslle Rssgervolr level and by f1illing the e oded ares

National Dam Safety Program Technical Seminar 52Pre




E N d Of Day 2 UNTTED STATES

TEPARTHONT OF TIHE IRTERKIOR

Sat Sep 4, 1965 BUREAU OF RECLAMATION

Rogilonal Offios - Rsgion k
Salt bace City, Utah

September 4,1965

PRESS RELELASBE

Tos small leak which doveloped Friday night nsar the right sbulmsnt of Fontenslle
D is8 serious but not critical, B. P. Bellpori, Chief Engimser for the Burean
of Reclamation sald today. Immediots steps are being tsken to eliminate o1l

danger by lowering the Fontenslle Rssgervolr level and by f1illing the e oded ares
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Intervention Example

Day 3
Sunday Sept 5,
1965

e, .

“Encouraging” o W

. T Al . - <3 > L
"\'}l' ;._\-\ S S Pl s ‘.c.::.g.
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Intervention Example
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Day 3

Sunday Sept b,
1965

~ _-’

Lhn' ™

or
rent

AN e cquipment

% S
R R 2]

I

Fontenelle Dam, WY 1965

“Encouraging”
I\'}I" ""’ 2% 3

- .,"
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Intervention Example

Day 3

’

Sunday Sept b

1965

56
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Intervention Example

Day 3 X
Sunday Sept b
1965 :

!
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ntervention Example s

Day 3
Sunday Sept 5,
1965




Day 4
Monday Sept 5,
1965

Fontenel Ie Dam y WY 1965 National Dam Safety Program Technical Seminar 59



Day 4
Monday Sept 5,
1965

Fontenel Ie Dam y WY 1965 National Dam Safety Program Technical Seminar 60



Day 4
Monday Sept 5,
1965

Fontenel Ie Dam y WY 1965 National Dam Safety Program Technical Seminar 61



Day 4
Monday Sept 5,
1965

e 15 x 20-ft sinkhole
appeared with a woosh
and a cloud of dust

 One person raced down
to the town of Green
River and told people
the dam was failing.

* The Sheriff said “l have
Reclamation on the
phone and the water is
still in the reservoir”.

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 62



Day 4

Monday Sept 5, (S &
1965

15 x 20-ft sinkhole FIor;
appeared with a wog
and a cloud of dust
One person raced q
to the town of Gree
River and told peoj
the dam was failin
The Sheriff said “l have
Reclamation on the
phone and the water is
still in the reservoir”.

ghts:

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 63



Day 4
Monday Ser
1965
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Day 4
Monday Ser
1965
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Day 4
Monday Sept 5,
1965

.-

V.

LS
N

5 LA SN

.\‘.

Fontenelle Dam, WY 1965

Decided to immediately fill void

National Dam Safety Program Technical Seminar
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Day 4
Monday Sept 5,
1965

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 67



Day 7
Thurs Sep 7, 1965

»
.....
N -

1Y, Qg s _ ~:~;,.ff‘~_-.-. - = w'
Governor visited, lots of press

Fontenel Ie Dam’ WY 1965 National Dam Safety Program Technical Seminar 68



Day (

Governor visited, lots of press

National Dam Safety Program Technical Seminar
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Intervention Example

Day 8
Fri Sept 10, 1965

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 70



DURBAU OF RECLAMATION
™~ 1;’)
Day 10 Poutenslls, foulng
-~ 0 L0 /{/‘1 g._,.‘t.n}d.f'vg orG HLJUI‘ J.«, L0
Sunday Sep 12,
1965

*Thie elexrt called on Friday, Gaplemboar 3, wher
devalopad a sarinus lealk was 1ified “bi7(m9{iéi tod

David L. Crandail announced 2t Fontenelles, Wyoming,

of Reclamation crews under Proiesct Constructinsm Yne!

Fontenel Ie Dam’ WY 1965 National Dam Safety Program Technical Seminar 71



Day 10
Sunday Sep 12,
1965

NOTES BY D. L. CRANDALL,
REGIONAL DIRECTOR, REGION

Friday, September 3
10:30 a.m.

feet in depth.

Dick
Hatch, with Inspector/Horsburgh, attempted to divert the flow away

from the location where it was overflowing into the spillway stilling

2 madt Fhd o A dan ermm el 2.2 _ ™ I

Fontenel Ie Dam, WY 1965 National Dam Safety Program Technical Seminar 72



NOTES BY D. L. CRANDALL,
REGIONAL DIRECTOR, REGION 4

Friday, September 3
10:30 a.m.

Hatch noticed small trickle of water flowing out 20 to 25 feet
east of the spillway wall opposite spillway station 4+35 at about ele-
vation (obtained from map). Small "V" notch slough area

being developed from this trickle about 1 1/2 feet in depth.

4:00 p.m.
Dick
Hatch, with Inspector/Horsburgh, attempted to divert the flow away

from the location where it was overflowing into the spillway stilling

Fontenel Ie Dam’ WY 1965 National Dam Safety Program Technical Seminar
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.‘\

areh, attempted to divert the flow away

PO where it was overflowing into the spillway stilling

Fontenelle Dam, WY 1965

National Dam Safety Program Technical Seminar
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Another Successful Intervention

Ezst Promontory

* Ring Dam

Ed ge Of tl I e Jresend  Midiske o R TR

Great Salt Lake
and I-15
e 14.5 miles long
 36-ft-High
e 215,000 ac-ft

© 1998 Delonme. Sweet Ad2s USA

A.V. Watkins Dam 2006

:*_\‘p

oleE Hourts

Example
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Warren Plain City -
2 d I2 o
La ville I.;-’;”

§ 245
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| ! Cente = -
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North Salt Lake;
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Rotary Park
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¢ %32 salt Lake City Slountain De
(4r_.  Littie Mountzin Summit®

Dig Tﬁilsmepa'): 1

Westordan

ielby 2
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etiey Junction
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Hailstone:

Peoa z
Oakley.
fMarion
JKamas
_|Francis™ 2
Woodlzand
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Day 1:
November
11, 2006
Feedlot

noticed SEEPHEUE]
seepage into |

the South
Drain

A.V. Watki nS Da m 2006 National Dam Safety Program Technical Seminar 76



Day 1:
November
11, 2006
Feedlot
operator
noticed
seepage into
the South
Drain
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Day 2,
November
12, 2006
Feedlot
operator
saw
seepage
continuing.
No
notification

A.V. Watki nS Da m 2006 National Dam Safety Program Technical Seminar 78



Day 2,
November
12, 2006
Feedlot

operator P
P focation o .
saw seepag'
seepage 1
continuing. -' |

No

notification

A.V. Watki nS Da m 2006 National Dam Safety Program Technical Seminar 79



* Feedlotoperator  Day 3, November 12, 2006
Saw seepage

color change
and notified
district

e District visited 0 & £
dam and called
Reclamation SEEREY

staff

e About 1:00PM
Reclamation
staff left for the
dam

A.V. Watkins Dam 2006 1
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November 13, 2006

= Reclamation

responded - Declared
EAP Response Level 1
out Imp
some steps from
Response Level 2

emented

A.V.WATKINS DAM &
RFSFRVOIR

EMERGENCY ACTION PLAN
Watkins UT

October 27, 2009

Bureau of Reclamation,
US Department of the Interior




November 13, 2006 A.V.WATKINS DAM &
RESERVOIR

= Stationed e%Jipment on
west dam (LOW hazard
section)

= Opened outlet works - just
4 inches/day lowering

\A +

National Dam Safety Program Technical Seminar 82



November 13, 2006

= Ordered Filter/drain

materials and
equipment

= Rented Light plants

= While in transit to
Site

= UNAUTHORIZED
PURCHASES!!!!




November 13, 2006

= Ordered Filter/drain
materials and equipment [RUESIEUIES

= Rented Light plants * Plan for night work in an emergency

= While in transit to site * Make sure the people who will be

= UNAUTHORIZED responding to dam incidents have
PURCHASES!!!!

the authority to make immediate
- purchases.

e

-,

A.V. Watkins
Dam 2006




11/13/06

What they found arriving on site was alarming:
Foundation Internal erosion was well-advanced
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150 - 250 gpm of
seepage exiting
sand boils at toe of
dam
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A.V. Watkins Dam 2006
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Slope stability
failure initiating with

cracking extended to o

upstream crest

A.V. Watkins Dam 2006
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Iter over boils

Started to place sand/gravel f

A.V. Watkins Dam 2006



View looking u/s at filter/gravel "berm"
11/14/06
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" "3 Days Later.
Nov 17, 2006

-




""3'Days Later, -
Nov 17, 2006

Insights:

* Continue regular monitoring even

- after you think the problem is
.. resolved
..+ Don’tend the incident until a period
./ showing sufficient satisfactory
performance has passed.
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A.V. Watkins Dam 2006
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Insight: It was a Team
Effort

INTERNAL EXTERNAL
e Area Office * WBWCD (District)
« Regional Office * County Authorities

* Dam Safety Office e Congressional
e TSC * Public/Land Owners

* Washington * State
* Press




Source Credit
 Bruce Barrett, Bureau of Reclamation
* Upper Colorado Regional Office

A.V. Watkins Dam 2006



Successful Intervention:
2006 Lake Needwood Da Seepage Inmdent

""‘ L S... _

o > v(' g

e 65-ft-high Embankment
Dam in Maryland

* Seep at left groin DSy | e

o ﬂ‘i(

SR 4-4,3!‘ %ﬂ‘&“ﬁ'"@"
O ""-'.v".‘."!'. o
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Lake Needwood Dam Seepage Incident 1

* InJune, 2006 heavy
rains caused a 23 foot
rise in Lake Needwood,
located in suburban
Washington, D.C.

* Uncontrolled cloudy
seepage through the
dam and foundation
occurred and the dam
was on the verge of
failure.

Lake Needwood Dam Seepage Incident o0




Lake Needwood Dam Seepage Incident 2

B Y '., g
Lake Needwood Dam Seepage Incident
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Lake Needwood Dam Seepage Incident 3

‘. \4 »
<=, - 3& » . o " 34

Ensure there is truck access to
as many of the areas of the dam
as possible - especially the
downstream toe

Lake Needwood Dam Seepage Incident 10



Lake Needwood Dam Seepage Incident 4

A human “bucket
brigade was used
to transport sand
and gravel to the
seepage location

Lake Needwood Dam Seepage Incident

103



Lake Needwood Dam Seepage Incident 5

A human “bucket

brigade was used S

to transport sand Insights:

and gravel to the * Improvise if necessary
seepage location * EAPs should include sources

for sand, gravel, equipment

rental and operators
L i Fros e
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Lake Needwood Dam Seepage Incident 6

Filter fabric, sand, and gravel
were used to control the
seepage as the reservoir
was drawn down.
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Lake Needwood Dam Seepage Incident,
2006

* After 2 nights,
evacuees were
allowed to
return to their
homes.

Lake Needwood Dam Seepage Incident



Detection with Monitoring, Warning and Evacuation
(no intervention) and Failure 1
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Detection with Monitoring, Warning and Evacuation

2

* Edenville and Sanford dams
were hydropower
embankment dams on the
same Titttabawassee River

Edenville and Sanford Dam Failures
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Detection with Monitori '
. nitoring, Warning and Evacuation

1. Dams in Series can affect
each other when passing
storm flows Of during dam
failures. They actas a

. La_te May 2020: 3” to 6”7 of
rain on frozen ground and
snowmelt event

system.

2 EAPs should include
upstream and downstream
scenarios, communication

. and effects
denville and Sanford Dam Failures U
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Detection with Monitoring, Warning and Evacuation

4

* Edenville and Sanford dams
were hydropower
embankment dams nearly
100 years old

Edenville and Sanford Dam Failures
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Detection with Monitoring, Warning and Evacuation
5 X

* Edenville and Sanford ¢ L ot
Insight:
were hydropower 1. Even dams with decades
embankment dams neaz of successful operation

100 years old can fail.

Barstow
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Detection with Monitoring, Warning and Evacuation
6

e Late May 2020: 3" to 6”7 of B bty /
rain on frozen ground and - """}h e ol
3 %%: s % Mem Airport : %
snowmelt event N gt
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Detection with Monitoring, Warning and Evacuation
T

e Late May 2020: 3~ 1. B
rain on frozen grou '+ Beware late spring

rain :
snowmelt event Rain Storms:
1o On snow and rain on frozen
und dramatically Increases

the amount of floog water.

Barstow
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Detection with Monitoring, Warning and Evacuation

M-30 Bridge - . . TN
Tobacco Right & Causeway = S o)
Embankment Tobatts \ | ‘
\%5) ) \ Spillway , Boyce Hydro Edenville Right
. — '\1% \

/ Embankment
/ > ) TT — : Y . o __' > r ' " ok
. o\ S ek SO a LA
‘\ . 2 1

Edenville

Edenville Spillway %=\ % b

'-‘,;'.

Embankment i o s £\

Approximate v
Failure Location

Consumers
Energy Substation

* Edenville and Sanford dams were hydropower
embankment dams




Right embankment Fuse plug spillway Center embankment

/

Gated spillway

Sanford Dam - | .
10 m I |eS : e | ,I; f- : s i Po\fﬁrhouse |
d OW nStrea m o : _‘ & fLeft elrjtf"ankmer:t

* Edenville and Sanford dams were hydropower
embankment dams



] . mbankment.
$ Fuse plug spillway cgqter e : _
Right embankmen .‘

1(/
it

i ’ -
~t=denillway |

Sanford

Dam
PoOwerhouses.
2. The dam can fail
location
3. They often have to open gates
 Edenville

10 pass large floods
embank
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The City of Midland
Mich, population
42,000 was about 8

miles from Sanford
Dam.

-

YSIDE ESTATES

& Sanford Dam ¢

SOMERSET PINES

Midiandss

~Midlands==

Ec

e
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= Edenville Dam

On evening of May 18, the = o
Midland County EMwasina ¢ '—"f:'
guandary. Water was rising % s
behind Edenville Dam. She was R

not comfortable with the ‘
reports she was receiving from 2 W
the dam operator concerning —
conditions at the dam. The EAP E =T
stipulated that she was only to
order evacuation if the failure
was imminent, or the dam

already failed.

Edenville and Sanford Dam Failures 118



On evening of May 18, the
Midland County EM was in a
guandary. Water was rising

not comfortable with the
reports she was receiving from
the dam operator concerning
conditions at the dam. The EAP
stipulated that she was only to
order evacuation if the failure
was imminent, or the dam
already failed.

= Edenville Dam

=== Sanford Dam § e e,

behind Edenville Dam. She was (==

.Imformation during event
IS Incomplete

2. Decisions need to be
Made

3. The dam operato
role ang

’V_’a”ager roles are
different

r/owner
the Emergency
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Detection with Monitoring, Warning and Evacuation
o

With 3,500 people in the path EEEEES A
of the dam failure flood path, &= ’

she weighed other factors:

2023

= Edenville Dam

It would take six hours to

evacuate everyone

If Edenville Dam failed it PR e

would cut off many R
evacuation routes ' 2EL Gty e N
If she waited until the R A e Ty =
morning, the volunteer
firefighters in Edenville and
Jerome townships would be & e R\t o |
at work, unable to assist ~ EEES o 2= = SRR S e T =

W

Edenville and Sanford Dam Failures




Detection with Monitoring, Warning and Evacuation 10

=

_ ~ : == Edenville Dam
She ordered the evacuation. = B

The evacuation was conducted g '—"f'
during the night of May ~ e

-

18/May 19.
Edenville dam failed the next s
afternoon. S zw:‘ .

ImagejLan

5 s o8
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Detection with Monitoring, Warning and Evacuation Insights

= Edenville Dam

She ordered the evacuation.

The evacuation was conducted —
during the night of May e e e
18/May 19. corasEEEs 2 e e

Edenville dam failed the next B
afternoon. - DeCause the conse

SO severe, decision Making
May need to pe More
conservatiyve than calleg for in

, ;qu E//\\P (evacuate €arlier).

: P cannot account for g||

quences are

v |
14

£
ARy e



The failure
began with a
drop in the
crest of the
dam.

Shown here at
5:31pm.

Edenville and
Sanford Dam
Failures 1




4 minutes
later

Edenville and
Sanford Dam
Failures 2




4 minutes
later

Plus ©
seconds

Edenville and

Sanford Dam
Failures 3




4 minutes
later

Plus 8
seconds

Edenville and

Sanford Dam
Failures 4




4 minutes
later

Plus 28
seconds
Cause: static
liquefaction

Edenville and
Sanford Dam
Failures 5




4 minutes
later

Plus 8
seconds

Edenville and

Sanford Dam
Failures 6




4 minutes
later

Plus 8
seconds

Edenville and

Sanford Dam
Failures 7




4 minutes
later

Plus 8
seconds

Edenville and

Sanford Dam
Failures 8




4 minutes later
Plus 28 seconds Edenville and Sanford Dam Failures 9



Water from the failed Edenville Dam went downstream and
overfilled Sanford Dam. About an hour and a half after Edenville
Dam failed, Sanford Dam failed.




Edenville and Sanford Dam Failures 11

$200 million in damages, 2,500 buildings flooded, no loss of
life, a Presidentially-declared disaster. 133



The emergency manager received an
award from the Association of State

Dam Safety Officials later that year for
her actions during the event.

Jenifier Boyer, emergency

management coordinator for

Midland County. (Courtesy photo)
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Mark Baker
DamCrest Consulting
mark@damcrest.com
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