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So what is Rapid Inundation?
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Southwest Florida Water Management District - WMP

CH2M understandi ng . . Flood Modeller FAST
: . Project Development Ranid Flood
and experience of the B - Initial Meeting P _
= l  _ o Inundation Mapping
= Project Development Docs. :
WMP workflow o> - Communications & QA/QC Plan The CH2M team has the unique
R;ﬁ) ) : capability to rapidly map flood

Qgg« inundation early in a project to
" inform decision making and
. : data collection.
5. Maintenance of Watershed _ Y Flood Modeller FAST can also
Parameters and Models | SWFWMD GWIS 1.6 provide results to usefully
- consists of updating the datasets and Compliant GIS/Model/TSDN support WMP stages and Peer

models utilizing any same Deli .
s eliverable Set Reviews
methodologies from Watershed -

Evaluation or the Watershed
Management Plan phases

£

GWIS 1.6

e ntabaarGIS 2. Watershed Evaluation

- Assembly of existing data and

initial catchment/connectivity
- Evaluation of topographic data
- Public Notification to solicit

4. Implementation of BMPs
- Development of a plan for
implementation of sustainable BMPs

from design to construction supervision e : S 'inforl_'nat'ior_'| _
and inspection | == = : - Pre field/field reconnaissance and
: : - gfature : data acquisition
y asees » Py gefineation - Topographic data refinement
3b. Watershed Management Plan (cont) Y — — = E:"g:gg;::g‘;’:s and connectivity
- Level of Service (LOS) determination | TSDN E ot 1m Profimitary model featimes
- Surface Water Resource Assessment documents P 2

(SWRA)

- Best Management Practices (BMPs)
Alternative Analysis

- Final Approved WMP deliverables

Conceptual permitting if reu1red 3a. Watershed Management Plan . Peer Review Services

- Watershed model parameterization o The CH2M team has been on

CH2M is capable of picking up - Model creation, testing, verification, both sides of this stage and

understands robust,
reasonable floodplain and
model data sets are
essential to the County

WMP projects at any stage in - design storm simulation and flood
their life-cycle. We have a T plain delineation /analysis
thorough understanding of the - Peer Review

latest District guidance on LOS, - Public Notification and Meeting(s)
SWRA and BMPs Analysis | - Presentation to Governing Board



Leverage Testimonials




FAST Methodology

e Start with topography




FAST Methodology

e Start with topography

e Split into catchments/depressions




Fort Meade Example — Polk County
Southwest Florida

e Using data that are already provided/generated
for watershed evaluation

— DTM
— Rainfall

— Aerial imagery

* Model set up and run for:
— 100yr — 11in rainfall

— Also 15in rainfall — representing longer duration or
higher magnitude event
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How was Rapid Flood Mapping
Useful?

* FAST results provided the project team and stakeholders with a very
early understanding of where the flood risks are.

 Facilitated the stakeholder recollections of areas with problems.

e This information guided the team on where to focus data collection and
survey for detailed floodplain model work.

* Rapid flood inundation mapping tools help the users to understand flood
flow mechanisms

* Aids detailed model conceptualization and construction
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Incorporated into regional and
other government units
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FAST vs Tropical Storm Debby
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National Pluvial Flood Map of
Scotland

Brigtol - o Ratter ’

Londan

Started Sept 2010

All Scotland completed March 2011

Phase 1 of project was pilot — Glasgow /
Clyde / Loch Lomond (1500 sg mi) v

Total area 30,400 sg mi (=3/5 Alabama)

Balances: Data, data processing, method,
computational demands — accuracy
requirements & programme constraints

Used best available national datasets

Applied Nationally consistent method

About 4000 catchment models
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Further applications....



Assessing Different Scenarios and

Alternative Solutions

e Combine:

Extreme Weather:
rainfall runoff

Sea level rise

Alternative flood
management
solutions

e Rapid Inundation
Modeling and

Mapping allows us to
narrow the range and
focus detailed works

24

Hydrological
Modeling

Cost Benefit
Analysis

-5 ¢ &k jou
’ o =
e W s
L . o =
¥ ier - A
’ ol -
T bt P
)

¢ Storm surge
* Wave/wind

* Water depths

* Bathymetry

e Topography

» Develop hydrodynamic

¢ Apply hydrodynamic

calculations

characteristics of
1-in-100 year storm

input to alternatives
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Howard Beach, Queens Natural Infrastructure for Coastal

Resilience Project

INTEGRATING NATURAL
INFRASTRUCTURE INTO

URBAN COASTAL RESILIENCE

Howard Beach, Queens
December 2013

TheNature @

Protacting natun, Preseeing Hite

* In the first phase of a research contract with the
Nature Conservancy (TNC), CH2M HILL developed
a case study examining a range of natural
infrastructure solutions to reduce risks in the
Howard Beach Neighborhood

e Goal was to compare the financial costs and
benefits of a range of Natural-Grey engineering
solutions under alternative extreme weather
scenarios

* Project was completed under a critical deadline to
be able to provide input into the City of New
York’s Post Hurricane Sandy planning process

* Report was completed and released to the public
in December, 2013
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Subcatchment/Depression Identification
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Strong Match Between FAST and FEMA SLOSH Results

Legend
= FEMA SLOSH

* Flood Modeller FAST
= Qverlay Between SLOSH and FAST

Gl
Surge Attributes

585275.068 4503090.76 Meters




Natural and Grey Infrastructure Needed to Meet Flood Reduction Goals
(Alternative 3)

Water Depths (Feet)
Elements:

e +14’' NAVD berms, restored marsh, and ribbed mussel hard toe in Spring Cree Par

e Berm and rock groins at Charles Memorial Park;

* Removable flood walls along Crossbay Boulevard, Shellbank Basin, west side of Hawtree Basin, and portions of the
Belt Parkway.
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Boston Water & Sewer Commission

Boston Water & Sewer Commission - helped identify areas
that will be prone to flooding at future year milestones
due to sea level rise, storm surge, combined and storm
sewer systems surcharging.

EPA SWMM 5

¥

Flood
Modeller
FAST

" Year 2060 Rain . Year 2060 Rain
" Sea Level Rise, No Storm Surge . Sea Level Rise, With Storm Surge
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Nevis Drainage Master Plan

Obijectives

30

Provide a robust drainage master plan which
combines:

— projected impacts of climate change and sea level rise;
— assessing flood risks;

— identifying adaptation schemes to reduce flooding and
ensure long term sustainability through natural
systems enhancement; and,

— Balancing flood protection and recharge to the
groundwater aquifer.

Integrated operations and maintenance plan

Develop a hydrometeorologic data collection and
early warning system for the Charleston area

USAID funded OECS project




Nevis — Quick Facts

100 sq miles

12,100 population

Federation of St Kitts & Neuvis

Flood Modeller 1D (Free Version) used to model
principal channel/drainage systems

* Flood Modeller 2D (FAST solver) to provide high
level appraisal of whole island
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Using FAST To Determine Hydrologic
Drainage Areas

m  FAST quickly enabled an understanding of hydrologic drainage
basins, then used to guide more detailed 1D modeling
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The view across The Narrows of St Kitts from Nevis
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MIAMI-DADE COUNTY WATER AND SEWER DEPARTMENT

Task 2.10 — Preliminary Facility Hardening Plan

—

=
=
— —
—
==
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Surge and Flood Modeling: Flow Chart

Data Collation, Collection and Review Report/Literature Review
Step 1
- , 7
\/
v \E \’
Cvl Technical Memoranda on
C ye O?.e Surge Modeling SLR Projections, Rainfall
;Z}i% 1201n —1 (Coupled MIKE 21 Flow Intensity, and Future Climate
(T Ib FM and MIKE 21 SW FM) Conditions (wind and
Step 2 oolbox) pressure)
/
Flood/Inundation /
Modeling
(Flood Modeler
Step 3 Pro)
Inputs for the
Facility Hardening
Tasks
Step 4




Stressor: Sea Level Rise

Impacts: Coastal Flooding and Increased 1/I
(due higher GW)

DRAFT

100
NOAA High

o | ¥High risk projects

USACE High
« | IPCC AR5 Median w— « == .
USACE Intermediate/ NOAA Intermediate Low™ ¥ —=====m=
. | ¥*requires significant emissions reductions to achieve

Unified Sea Level Rise Projection .

Year

2060
2100

(inches relative to mean sea level)

Relative Sea Level Rise near Key West, FL

| 2030 |

IPCC ARS
Median
{inches)

6

14 |

31

USACE | NOAA
High High
{inches) | (inches)

26
61

10 | 12

34
81

040 2050 2060 2070 2080 2090 2100

e Surge and inundation modeling run with 1.23 m (48”) SLR (2075 NOAA High).

e Surge modeling also run with 0.93 m (37”) SLR (2075 USACE High), to test
linearity assumption if smaller SLR design criteria are selected based on risk.
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Canal Initial Conditions

e USGS Scientific Investigation

report, 2014, peten

@ STRUCTURE

— ‘Hydrologic Conditions in
Urban Miami-Dade County,
Florida, and the Effect of
Groundwater Pumpage and
Increased Sea Level on Canal
Leakage and Regional
Groundwater Flow’

* Extracted average of observed
maximum levels at each structure
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Gate Structures

e Gates are also represented as fixed
breaklines as if closed (i.e. water Legend

@ STRUCTURE

would weir over the top of the gate
breaklines if high enough)

e Data provided by WASD
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Comparison of Extents with Asset Elevations —include 2’ freeboard + 1’ safety
factor, and SLR—1.23m

340
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25.0
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* K Chiorine Building 13.4
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14.8 Pump Station Y
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\

Central District Wastewater |
Treatment Plant \\

1.) All elevations are in 1929 NGVD

* High Priority
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Roadmap for Future

e Probabilistic approach to assess the
impacts of varying rainfall events — new
precipitation frequency data from NOAA

e Assess risk for existing & future
communities in support of the Biggert—
Homeowner Flood Insurance
Affordability Act develop holistic
floodrisk strategies... adopting sound land
development policy

e Tools are being used at Country scale to
support insurance industry



iPhone Tunes Support

Whats Mew What iz iTunes ‘What's on iTunes He

iTunes is the world's easiest way to organise and ) T
o - - 1Tunes 10
add to your digital media collection. ¥ For Mac+ PC
R wlac 4+ Fo
e are unable to find iTunes on your computer. To download the free app
Flood Alert by Halcrowe Group Limited. get iTunes rnowve.
Do you almady hase Tunes? Clicle | Hase Tunes to opan it now. m Free Download o

Flood Alert By H

Open iTunes to buy and down |

Customer Eeviews

A simple app that iz worth having if you live or work near a riverfbeck % & &%
by BouncinBalls

| used the previous version which worked fine far me. Hopefully the recent updates will resalve the problems

a few people were having. | live near a beckwhich | thouwght would not be covered by this app but to oy

astonizshment it did show a warning the other week - and it had rained! It would be nice to khow exactly what
More

b,

Useful app # &%
by Tirnothy Balding
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Free

Category: Utilities

Updated: 13 March 2011
Current Yersion: 1.20
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Language: English

Crewveloper: Halcrow Group Ltd
€ Halcrow Group Limited

2011
Rated 4+

Requirements: Compatible
with iFhone, iPod touch and
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Great well thought out app with some wary uzeful features

Yery easy & useful app ik
by GreenfieldsZottage

With thiz latest update the previous issues seem to hawve been fixed (register postcode problem & stuck in EA
webszite). The app is now working very well. | strongly recormmend it if you want to hawe ready access to
flaod warning information for locations ywou care about in England & Wales.

[Mjf I?camnsj MNear m_e Overview
Flood warnings near you Flooding in England & Wales
Your location I& Mo severe flood warnings > ‘
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% \"' ‘\'.d",’ ¥ ‘\.‘{. T |® 2 flood warnings > ‘
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(e oy “‘a 9 E \| 7]
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i e e s, | Number of flond warninas in force by |

Flood Alert App
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Flood Modeller (FAST) can be used for:

Flood scale Flood peril Flood application
f@ Global W Identify risk
National W, Profile hazards
Regional £$ Estimate losses
a9 - Local Culvert blockage

# Evaluate and design
Timescale Levee breach

b

A\ Forecasting and warning
Dam break |

‘ Operational control
Urban drainage

Croundwater s Incident management

(=~

Tsunami
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Thanks for listening!!

Social media channels

* Facebook:
* Twitter: @floodmodeller
* LinkedIn: Flood Modeller

* YouTube:
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