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Purpose of EAP Dam Breach Inundation Maps

To assist the dam owner and
emergency management
authorities with identifying critical
infrastructure and population-at-
risk sites that may require
protective measures and warning
and evacuation planning.

(FEMA P-946, 2013)

@ Gannett Flemming

Excellence Delivered As Promised



What Are We Mapping? The Mechanics of a Dam Failure Flood Wave

South Fork Dam Failure
Johnstown, Pennsylvania
May 31, 1889

2,209 fatalities

@ Gannett Flemming

Excellence Delivered As Promised




What Are We Mapping? The Mechanics of a Dam Failure Flood Wave

The wall of water swept
through in such a way that it
left almost nothing to
suggest that there had ever
been such a place as Mineral
Point. The town was simply
shaved off, right down to the
bare rock...

“The Johnstown Flood”
by David McCullough




What Are We Mapping? The Mechanics of a Dam Failure Flood Wave
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Excellence Delivered As Promised




What Are We Mapping?
The Mechanics of a Dam
Failure Flood Wave

Edenville Dam, Michigan
May 2020

Source: YouTube/Lynn Coleman
https://youtu.be/Hc3u_CHVHJ(
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Edenville & Sanfor
10,000 evacuated
No fatalities
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What Are We Mapping? Insights from Past Failures

g -

1. Not an exact science —uncertainty
due to bridges, debris, modeling
assumptions, etc.

@ Gannett Flemming

Excellence Delivered As Promised



What Are We Mapping? Insights from Past Failures

s

1. Not an exact science —uncertainty
due to bridges, debris, modeling
assumptions, etc.

2. We can’t foresee the future.
Maps provide approximate areas
of inundation for a variety of
potential failure scenarios.

- Sunny Day vs. PMF
- Operational Scenario
- Location of Breach

@ Gannett Flemming

Excellence Delivered As Promised



Probable Maximum
Flood (PMF) or Wet
Weather Failure

Piping failure or
geologic,
structural, seismic
and human-
influence failure

Overtopping
failure




What Are We Mapping? Insights from Past Failures

1. Not an exact science —uncertainty
due to bridges, debris, modeling
assumptions, etc.
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2. We can’t foresee the future.
Maps provide approximate areas
of inundation for a variety of
potential failure scenarios.

- Sunny Day vs. PMF
- Operational Scenario
- Location of Breach
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Excellence Delivered As Promised
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What Are We Mapping?

Insights from Past Failures

Not an exact science — lots of
uncertainty due to bridges, debris,
modeling assumptions, etc.

We can’t foresee the future.
Inundation maps are intended to
provide approximate areas of
inundation for a variety of potential
failure scenarios.

Depth, velocity, and timing
information can be very helpful in
evacuation planning efforts

Figure 3. Depth-Velocity-Flood Danger Level Relationship for Mobile Homes (Bureau of Reclamation, 1988).
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Figure 5. Depth-Velocity-Flood Danger Level Relationship for Adults (Bureau of Reclamation, 1988).
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What Are We Mapping? Floodplain Estimation Techniques

By Hand (Judgment)
Hydrologic Routing:
- DAMBRK (1977)
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‘South Carolina Public Service Authority

Inundation Map of Cooper River
after

Hypothetical Failure of Pinapolis Dam
Maximum Inundation Boundary

Harza Engineering Co. July 1982




What Are We Mapping? Floodplain Estimation Techniques

By Hand (Judgment)
Hydrologic Routing:
- DAMBRK (1977)
One-dimensional models:
- NWS DAMBRK (1988)
- HEC-RAS (1995)
- FLDWAV (1998)
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What Are We Mapping? Floodplain Estimation Techniques

By Hand (Judgment)
Hydrologic Routing:

- DAMBRK (1977)
One-dimensional models:

- NWS DAMBRK (1988)

- HEC-RAS (1995)

- FLDWAV (1998)
Two-dimensional models:

- DSS-WISE

- MIKE 21

- XP-SWMM

- FLO-2D

- HEC-RAS

Salt Fork Dam
Dam Break Inundation Mapping

PANEL 10 OF 17

LEGEND:

Multiple Structures

Arrival Time < 2 hours 30 minutes.

Max structure flooding due to Sunny Daybreach

Max structure flooding due to 100-year event pl:
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How to Read an Inundation Map?

Flat Rock Dam

Dam Break Inundation Mapping
Panel 1

Legend
A Traffic Control Points
@ Stuctures/Dwellings For Evacuation
Dam Breach Inundation Area
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Ofive Bridge Dam

Olive Bridg & Dam

Ofive Bridgs Dam

Twe flooding soenarios are presented on these maps: the “Fair Weather Failure™
scenafio and the "Probable Madimum Flood (PMF) Failure” scenario. These scenarios F——.
are defined as follows:

A, The Fair Weather Failure scenario assumes that failure of Olive Bridge Dam occurs
during non-stomm conditions, which the model assumed to be ten times the average
daily flow. The baseflow i a variable amount that increases as you move
downstream. The Fair Weather Failure adsumes that the West Basin of Ashokan
Reservair is just above the dividing weir crest at the onset of breach farmation (ENL
53E.7 feet NAVD BB|, corresponding to a near normal full poal condition of the Wast

Basin,

B. The PMF Failure scenario assumed that failure of Olive Bridge Dam ooours as a
result of the theoretical maximum rainfall evert, known a5 the Probable Masimum
Stormm, with high flow conditiens [100-year recurrence interval fows) downstream of
the darm. The PMF Failure assurmes that the West Basin of the Ashokan Reservoir is at
its maxirmum PMF poal level [EL 512.0 feet NAVDEE], approsimately 3 feet above the
top of dam, at the onset of breach formation.
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Ashokan Reservoir
Dam Break Inundation Maps
Olive Bridge Dam

MAP PAGE INDEX

naww ,'/-.
mad i
Troem
Leadin NH.‘ 3 ‘e
!
. -y
»
iy o
P4 Ashokan Reservair
Dlive Bridge Dam
Legend:

[7A] inundation Map Fanels
Limit of Mapping

s Stream Centerline
3 ME Pool Level

Fair Weather Failure Inundation
“ PME Failure Inundation
{::_1, County Baundary

hOTES:
1. Tha nureied ammm shows = Fass map flect s o ws
sxtaraly remcts rmkors Thass masls e sot Ay wey rissded b2
rabact szon e niwgety of Clires Erid e Dur

2 \mecn of thass maps we sdvamd fa fw mathods, procsdes, mnd
mmmurplie used iz duvalop e imie of flscding, foed depfu, and flosd
wwarvm S man 2w mezroviTae Tass remsls shcud crlp e ed m
el & Ewsiang eeacision s Acusl sees morceted wi
Seperc an achual fism and pre-feiure reBorm mre Ty dfer
mgraficartly frm f-ons shows on e Mg

3 The lmie =t & carr in w cxraplas hpdmuls oooeesnos Bl e el i
rmmpectecty high dest=s of Sow. Desrm nd e efect of enccecemants

can ress e weter aurtecs sgeficandy Thess boal ects wes oot
magsind in cetml whan mnpcdng e fooded amas shown oo hess
Funsaas Tmze

5 Faire srnaron shows o Hee mess cosiser faf e of Ot Sridge
Carn orly. Thmy oo not incleds conaument or cescading Sl ol ot
Sk o wpzaris ran Erussren of Asbrian s

E Finsding imits domesiren of Clive Brisgs D wars dessenined uing
e USACE HEC-RAS w307 compuer mecst wd e mpped 5 3

. Hudwos Mover i fcially nftosrced. Soth deilre acemarize would ot
AL in signfeant o i micrag tha Hesaon Rsver i § ol Sy
SarGRGn. |- Cammn whens (e Ak GoIT Sring B BEYRTE ST mgE
serdicn, sular & FEWA FIS 100-paer inuscialion s for asprasimls
Fas-caie ama

B Lt Cirwesteunre Lim# of Mazzing i ufined o icoatioes wear
rcremasial food depth ceused 5y Sreaching of @ den i e e | o
PR —

B Baw Appandis © {lum Bresk Araiyus) of e Asbckan Ermgansy
Azszn IMan fer ackdbona datuts v i 2am rak arw han parferr ad fer

Steactuen

0 1 2 a
Miles
lin = 2 miles

Hazen & Gammett Fleming

Ervironmentsl

Prosention June 2020




Dam Breach Inundation Map

Mineral Ridge Dam
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Wynkoop Road

15.3 miles downstream HumOEm!_ Dam
HEC-RAS XS 95487 : ‘M i |
Flood Wave Arrival Time 1 hr 20 min @ hr 50 min
Time to Peak Flood 3 hr 25 min 2 hr 05 min
Peak Flood Elevation (NAVDSE) 1855 ft 200.3 ft
Max. Depth to Channel Bottom 473ft 62.1ft
I Rise (fallure vs. non-fallure) 406ft | 259ft
Peak Ddsdlarx_.s_ 715,100 cfs 1,456,900 cfs
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Typical Information on an Inundation Map

- Structures / communities at risk
- ldentification of critical facilities and shelters
- Traffic control measures and traffic routes

Legend:

Fair Weather Failure
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PMF Failure
Inundation
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O oo _
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Dam Break
Inundation Mapping
MAP PANEL 2 of 3
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Dam Breach Inundation Mapping
PANEL 10 OF 20

- AREA POTENTIALLY SUBIECTED TO FLODDING DURING
“=F UMNY DAY FAILURE

9 AREA POTENTIALLY SUBJECTED TO FLOODING DURING
PROBABLE MAXIMUM FLOOD FAILURE

STRUCTURE POTENTIALLY SUBSECTED TO FLOODING
DURING SUNNY DAY FAILURE

E Gannett Flerming

Excetlence Delirered As Promised
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Limit of Mapping

7 to 10 hours I
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Flood Wave Arrival T ——
TI me ARRIVAL TIMES MAP

99% of Fatalities occurred 15 miles or
less from a dam that failed

5 June 2019
& Fannett Fleming
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Aain Street

Mosquito Creek - Federal
4.1 miles upstream of dam

Street

1 of dam

ime of Max WSEL Failure Time of Time of Max WSEL

2ak (hrs) (ft NAVD88) Scenario Arrival (hrs) Peak (hrs) (ft NAVDES)
23 875.27 Sunny Day 0.4 2.8 871.47
2.2 883.06 25% PMF 0.2 875.96
1.8 887.90 PMF _2

e e

:

Mosquito Creek - Park Avenue
3.5 miles upstream of dam

Failure Time of Time of Max WSEL
Scenario Arrival (hrs) Peak (hrs) (ft NAVDS8S)
Sunny Day 0.3 23 875.22
25% PMF 0.2 2.2 883.04
PMF

Mahoning River - Belmont Avenue
3.2 miles downstream of dam

0.2

Lo

Failure ﬁme of Time of Max WSEL
Scenario Arrival (hrs) Peak (hrs) (ft NAVDS88)
Sunny Day 0.3 2.3 875.32
25% PMF 0.2 2.2 883.08
PMEF 1.8

887.89
A



How to Read an Inundation Map?

Flat Rock Dam

Dam Break Inundation Mapping
Panel 1

Legend
A Traffic Control Points
@ Stuctures/Dwellings For Evacuation
Dam Breach Inundation Area
[ Municipatity Boundary

] county Baundary
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Some Parting Advice ; N
RUN for !
IS NoT AN
Don’t wait until a crisis to study your E:ggz”;""g,
inundation maps: o\t ACTION PLAN.

- Understand the potential flood severity
and danger zones

- Use the maps to inform evacuation plans

- Exercise the EAP

Be aware of development in or near the
inundation zone:

- New developments not shown on the maps may be at risk

- Other changes that could impact flooding extents
(e.g. highway embankments, bridge replacements, (& Gannett Fleming
ware h ouse S, etC . ) Excellence Delivered As Promised
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