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Agenda

Time Topic

8:30 AM -9:20 AM Introduction/Overview of DSS-WISE Web

9:20 AM -9:45 AM Simulation scenario setup and data entry

9:45 AM -9:55 AM SHORT 10 MINUTE BREAK

9:55 AM -10:20 AM Understanding simulation outputs

10:20 AM -11:20 AM Hands-on exercises using the new system features

11:20 AM -11:30 AM SHORT 10 MINUTE BREAK

11:30 AM -11:45 AM Tips and Tricks/Advanced Techniques

11:45 AM -12:15 PM Current System Developments for DSS-WISE 4.0 (Beta Version Jan. 2026)

12:15 PM -12:30 PM Questions / Discussion
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Introduction and Brief History

A large majority of the dams (~65%) listed in the NID are privately owned.
Dam safety requires collaboration with private dam owners

U.S. Dams by Owner Type
2,951 3,808
3.38% __4.36%

Many private dam owners do not fully understand

Federal their personal responsibilities in case of a failure
B Local Government
5 .
,‘ 6435  o© Many private dam owners do not have the funds to
m Public Utility . . . . .
7.37% o hire engineering companies to study their dams and
B Frivate
1,686
L one o Unknoun prepare EAPs

The dam safety is under the responsibility of the states.

The states do not have the budget or the manpower to closely follow the large number of dams under their jurisdictions, and
they lack the judicial authority to impose the EAP studies on private dam owners.

Many people in the United States live in areas considered to be hazardous in the event of a dam failure. The potential for
catastrophic floods due to these events is only made worse by aging infrastructure, climate change, and population creep into
flood zones of what used to be considered low-hazard dams. 7



Challenges of Legacy Flood Modeling Solutions and Benefits of DSS-WISE Web

Legacy Dam-break Flood DSS-WISE Web Solution: User-friendly Fast Free 24/7
Modeling Challenges:

Difficult | > User-friendly

Web-based setup and results download

e Ph.D. in numerical modeling is not required

* Fully-automated data preparation with minimal setup
« Verified and validated 2-D numerical flood model

* GIS compatible results become available as soon as the
simulation finishes

Simple simulation setup can be done in < 2 minutes
State-of-the-art model uses multithreading to fully take
advantage of available compute hardware

* In 87% of the cases results are returned to the user
within 30 minutes and in 92% of the cases within one
hour

Slow > Fast

* No charge for use, licensing, or compute time

. Simulations run on NCCHE'’s servers- no need for
EXpenS|Ve | > Free expensive hardware
» EXxpensive engineering company is not required to obtain

results
e Available 24/7




103 096 Simulations from 2,564 Active Users
(November 2016- Present)

JJJJJJ

Halifax

London

j Easy to setup <2min

A Fast torun <30min

Free 24/7

Helping emergency management & response
efforts for protecting people’s lives and
livelihoods and saving dam safety

agencies/taxpayerstens of mitttonsof dottars—]

in operational gost along the way.




Incidents/Events



Emergency Response

e |n September of 2017, Hurricane Maria made
landfall over Puerto Rico.

e The spillway for Guajataca Dam began to fail,
triggering an emergency on top of an
emergency.

* 6 engineers from STARR Il were able to model
all 35 dams in Puerto Rico using 117 DSS-
WISE Lite simulations in less than 41 hours
(average simulation run time of 21 minutes).

-

Guajataca Dam spillway failure

t‘l: AL
‘!"“ﬂx? } \’:f
lﬂ' ~ﬂ“ R

“Inundation shadow” for all dams in Puerto Rico
Report Slides: https://dsswiseweb.ncche.olemiss.edu/documentation/Washington_DC_2019_Short_Course/UNIT10b_Rapid%20Dam%20Break%20and%20Conseq%20Assess_PR_Hurricane%20Maria.pdf
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Emergency Response

M T LOCAL WEATHER INVESTIGATIONS NEC CT RESPONDS VIDEQ ENTERTAINMENT NBC CT NEWSLETTERS TRAFFIC

STORMTRACKER

Evacuation order lifted along Yantic River in Norwich, Bozrah
after inspection of leaking dam

Published January 10, 2024 « Updated on January 10, 2024 at 11:29 pm f =

Trending Stories
‘,s

w= ' DRONERANGER '

NFL PLAYOFFS
Explaining the NFL's playoff
overtime rules for 2024

CELEBRITY DEATHS
- ‘Beverly Hills, 90210" actor
David Gail dead at 58
 TAYLOR SWIFT
Taylor Swift, Kylie and Jason
Kelce unite to support Travis
Kelce

NFL PLAYOFFS
Bills fans throw snowballs at
Patrick Mahomes, Travis Kelce
after Chiefs' win

S —

e . ' B SPONSORED
>> Hiie K
—— Wejast went throug? E - ‘\ '4" | Tinnitus Discovery Leaves
TO X © NBCConnecticut [IHeVEE YA BB Doctors Speechless (Try...
All eyes are on a dam that sprung a leak and led to hundreds of people being told to leave their homes in eastern Connecticut. That
evacuation order has since been lifted -

25 DSS-WISE Web simulations for the Fitchville Dam by the National Weather Service and Connecticut State
Dam Safety Officials in the same morning of the leak (Average simulation run time of 13 minutes). 19




Additional Incidents/Events



Incidents/Events where Web-based DSS-WISE Lite was Used for Emergency Management and Response

2017: Oroville, California

Most notably, DSS-WISE™ Lite was used in the Oroville Dam Incident in 2017. Only an
inundation map for the main dam was available at the time. In response to the release of
high flows through a damaged spillway and use of an emergency spillway with hillside
erosion, over 60 independent model runs were submitted in a 4-day period. DSS-WISE™
Lite was used to model various failure modes and determine appropriate evacuations.

From
FEMA/NDSP
DSS-WISE
Lite Users
Survey 2018: South Carolina

In South Carolina, multiple EAPs were activated for several dams during the approach of Hurricane
Florence. Dam Safety Program staff identified dams that were expected to receive the most rainfall and
conducted DSS-WISE™ Lite simulations to evaluate hazard classifications and ascertain accurate mapping
would be available for distribution to emergency management.

2018: Snelling, California

In California, an Emergency Action Plan (EAP) was activated for Moccasin Lower Dam during a flood event
due toinadequate spillway capacity that resulted in high seepage flows at the downstream toe of the dam
and potential for dam overtopping. DSS-WISE™ Lite confirmed a dam failure would flood the fish hatchery
downstream, impact a highway road, and be absorbed by the downstream reservoir, which led officials to
dewater the reservoir through a water supply tunnel to alleviate seepage concerns and prevent overtopping.

2019: Soda Springs, California

In California, Lake Van Norden Dam suffered damage to the spillway channel concrete liner. The dam
owner’s approved inundation map was used during the incident, but DSS-WISE™ Lite was used to confirm
the owner’s inundation area and flood parameters.

14



System Overview



General Flow Diagram of the DSS-WISE Web Portal with Map Server and Graphical User Interface (GUI)

Outside World ‘ »Secure Web Portal " DSS-WISE™ LITE CLUSTER

Prepare and submit a ' .
DSS-WISE™ Lite simulation job Job Scheduling

DSS-WISE™ Web
Viewer

\ 2

DSS-WISE™ Lite Prep Tool Error Checking

Map server provides access to

DSS-WISE™ Lite capability Preprocessing

Remote User
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User views his/her own jobs
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DSS-WISE Lite Group Concept
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DSS-WISE Web Current Capabilities

Ability to model sunny-day failures- reservoir is modeled at a
given pool level, reservoir bathymetry is automatically spatially
iInterpolated from user-supplied data




DSS-WISE Web Current Capabilities

Ability to model a user-supplied breach hydrograph instead of

modeling the reservoir
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Human Consequences Module (HCOM)

Visualization Tool

£ Layers Q Query Tool

Inundation Extent
Maximum Depth

Arrival Time @

Maximum Velocity

DV Max

Arrival Time of DV Max
HCOM Results

4 Areas Hazardous to

vy v v v v w

People Indoors

4 Areas Hazardous to
People Outdoors

4 Potentially Lethal Flood
Zones

Downloadable Results Package and Reports

» Census Blocks DSS-WISE HCOM Report Map 09: Potential Flood Hazard Level for People Outdors
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Simulation Details

s

Users can visualize results/maps via the system’s interactive GUI on their
personal computers and smart phones, or download them onto their own

1
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\ World Mercator DSS-WISE™ Lite
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i

servers as GIS layers or just as a summarized PDF report to be handed to ) S ? 7 = A ; e
emergency managers and first responders.

NAXXXXX /41717



c PARTY
S

FEMA

oY1 ¢

DSS-WISE™ Lite
Flood Simulation Report

DSS-WISE™ HCOM
HUMAN CONSEQUENCE REPORT

combined hydrograph Edenville and Sanford Dams

combined hydrograph
Edenville and Sanford Dams

MI00550

MI00550 .
April 12, 2023

March 15, 2023

DSS-WISE Lite Simulation |D: 59642

—
=
o
O
O
&
=10]
RS
o
(<D}
=
al
=]
|Sa
e
=]
fav]
QQ
()
=
.-
]
73]
o
—
S
]
ac

=
=
2
-+~
<
-+~
=
o,
=
Q
@)
—
e
—
8
o
@
(@
=
a
S
4+
fay)
e

Contact Information:
DS5-WISE™ Lite modeling i admir i neche.olemiss.edu

Ny v
J- FOR OFFICIAL USE ONLY

FoR OFFICIAL USE ONLY

=
O
O
“
{=10)]
—
=
R
—
<]
(b}
o
o
=11
!
—
=
e
—
—
p—
—
—
o
=)
[l
—
bt
o
-

—
(as]
=
(@]

-

~=
=
=i
s
=
o
—
)]
=
8
=

L

@)

—d
(a]
=
O
S’

. —

k=

<




Example of Incident/Event Simulation Results
Edenville and Sanford Dams, Michigan, USA



DSS-WISE Lite Hydrodynamic results

#59642 « MIO0550 Mar 15,2023 4:24:45 pm
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DSS-WISE Lite Results: Flood maximum depth

DSS-WISE HCOM Report

Map 01: Flood Maximum Depth
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DSS-WISE Lite Results: Flood maximum velocity

DSS-WISE HCOM Report

Map 03: Flood Maximum Velocity
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DSS-WISE Lite Results: Flood maximum DV

DSS-WISE HCOM Report Map 04: Flood Maximum DV
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DSS-WISE Lite Results: Flood arrival time

DSS-WISE HCOM Report Map 02: Flood Arrival Time
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DSS-WISE HCOM: Human Consequences Module

#59642 o MIOD550 Mar 15,2023 4:24:45 pm
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DSS-WISE HCOM Results: Daytime population density (from LandScan USA)

(Daytime PAR)

DSS-WISE HCOM Report Map 08: Daytime Population Density
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DSS-WISE HCOM Results: Nighttime population density (from LandScan USA)

(Nighttime PAR)

DSS-WISE HCOM Report Map 07: Nighttime Population Density
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DSS-WISE HCOM Results: Flood hazard level for people outdoors

DSS-WISE HCOM Report Map 09: Potential Flood Hazard Level for People Outdors
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DSS-WISE HCOM Results: Flood hazard level for people indoors

DSS-WISE HCOM Report Map 10: Potential Flood Hazard Level for People Indoors
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DSS-WISE HCOM Results: Potentially lethal flood zones (PLFZ)

DSS-WISE HCOM Report Map 11: Potential Lethal Flood Zones (PLFZ)
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Modeling System Verification/Validation



NCCHE’s Dam-break Experimental Facility at USDA/NSL




Comparison with DSS-WISE

Numerical Simulations Laboratory Experiments
0.22
t=4990s
0.2
t=4990s
0.18

0.16

—~

04

Cell size 0.01 m S ., o 02
Reservoir depth, h=0.3m i ot
Manning’s n = 0.012 (reservoir) vim
= X (m,
and n =0.01 (floodplain) i
— Numerical Simulation t=4955s
Interface tracking (Side cam.)
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(Ozeren et al., 2019)

0.1

0.05




%% Proffit Mountain
g
Taum Sauk
A %

) --.
° ke Y
Dam failure: oot *\»D
State Park -3 P

** On December 14, 2005, the
upper reservoir was overtopped, % .
causing erosion, and breaching | L a— Powerplant
the embankment. : 7 )

A breach approximately 656 feet ' A
wide at the top and 496 feet \

wide at the base formed,
releasing a peak discharge of
around 273,000 cubic feet per
second.

Lower reservoir

Reynold County, Missouri - _.|—| } Aarial view of flow path and its destruction of
y Vs forested area (Photo source: Jefl Spooner, USGS).



Results: Taum Sauk Dam Failure
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Simulated and observed breach outflow hydrographs and reservoir stages for Taum Sauk Breach.
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(Pophet et al., 2023) (Pophet et al., 2024)

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2024). A Numerical Study of Historical

Comparison of simulated inundation extent (gray fill) with observation for the Taum Sauk Dam Breach. Dam Failures Using DSS-WISE Lite Web-Based System. ASDSO Journal of Dam Safety, 21(1).

o *Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2023). Sensitivity analysis of input
Overall F statistic = 84.1% parameters to flood characteristics for historical dam failures using DSS-WISE Lite web-based system.

Proceedings of the ASDSO Dam Safety 2023 Annual Conference, (pp. 1-8). 39



TABLE 2 TAUM SAUK FLOODED AREA STATISTICAL COMPARISON RESULTS

METRIC % DSS-WISE LITE (KA:?::l-ggEE?-:E?zOH) % FIT2D (JUDI, 2009)
F 84.1 75.1 76.3
Commission 12.2 15.3 16.6
Omission 4.7 13.1 9.5

(Pophet et al., 2023) (Pophet et al., 2024)

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P,, Inci, G., Demby, J. (2024). A Numerical Study of Historical Dam Failures Using DSS-WISE Lite Web-
Based System. ASDSO Journal of Dam Safety. 21(1).

*Pophet, N., McGrath, M., Al-Hamdan, M., Smith, P., Inci, G., Demby, J. (2023). Sensitivity analysis of input parameters to flood characteristics for
historical dam failures using DSS-WISE Lite web-based system. Proceedings of the ASDSO Dam Safety 2023 Annual Conference, (pp. 1-8).
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ABSTRACT

In the context of dam safesy,

understanding past dam

Fallures thr

maodeling holds significant

importance. This not only belps unravel the complexities
and consequences of historical incidents but alws plays 2
cruscial rede in enhancing our preparedness for patential
future events. This study used the Decision Support System

WISE™

for Water Infrastructural Security Lite (DS

Lite] web-based system to investigate tw

dam breach incidents: the 2005 Taum Sauk Upper Dam
failure and the 2020 Edenville Dam and Sanford Dam
failure. The numerical simularions were conducted using

two-dimensional modeling technigues, considering distinct

scenarios for each incident, For the Taum Sank Upper Dam

Failure case, simulations were performed for a sunny-d.

-using on the breach of only the upstream dam

in a rwo-dam series. The results showed a high level of

agreement between the simulated and observed inundation

h an overall F statistic valee of 84.1%. In the case

nwille Dam and Sanford Dam failure, simulations
were executed for a wet-day scenario invelving cascading

: characteristic is

y not supported by the DSS-WISE Lite web-based

version due to its restriction 1o breaching only one structure

per simulation. To address this limitation, two approaches

were employed to study the 2000 Edenville Dam and

Sanford Dan

cascading failure case. The first approach
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Published Dissertation Conclusions

While HEC-RAS and DSS-WISE Lite employ different numerical
schemes and computational methods, ...results are very similar.”

“...DSS-WISE Lite is the model of choice for fast run time, ease of
use, and low computational demand...”

-Dr. Danielle Salt

Salt, D. V. (2019). A comparison of HEC-RAS and DSS-WISE Lite 2D hydraulic models for a Rancho
Cielito Dam breach. California State University: Sacramento, CA, USA.
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Current System Developments for the Upcoming DSS-WISE 4.0

Levee-break module with ability to estimate levee breach hydrograph.

Ability to utilize a hybrid cloud solution for DSS-WISE Web simulations.

Ability to submit high-priority simulations that run on the fastest available compute nodes.
Integrating updated USGS 3D Elevation Program’s (3DEP) 1-meter DEM dataset.

Ability to model cascading dam failures.

Ability to load the results of a previous simulation on the Viewer during setup.

Ability for users to upload their own GIS overlay data onto the Viewer during simulation setup.
User-supplied inflow hydrographs for wet-day scenarios, Integration of USGS stream gauge data.
Enhancement of the way simulations model culverts.

Improving map image outputs for PDF report for increased spatial awareness and fidelity.

Adding Potential Loss of Life estimations to HCOM.
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