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Why are floodplains important?
 Land has value --- flood damages have cost
 Stormwater management, in general, uses large amounts of land—a 

topic for another time
 Austin historical floods

 Memorial Day 1981
 Christmas 1991
 Halloween 2013
 Memorial Day 2015
 Halloween 2015

Shoal Creek – May 1981



Definitions
 What is a floodplain?
Basic Definition – an area near a creek / river 

/ lake that becomes inundated by floodwaters
 What is commonly meant when referring 

to a floodplain?
100-year floodplain, FEMA floodplain, etc.



What is a 100-Year / FEMA 
floodplain?
 100-Year Floodplain
100-Year misnomer
For area inside the 1% AC floodplain…

 1% or greater chance of being inundated per year
For area outside of 1% AC floodplain…

 Less than 1% chance of being inundated per year
A home in the 1% AC floodplain with a 30-year 

mortgage has a 26% chance of being inundated 
within that 30 years

How many 100-
year events does 
Austin get in a 
year???



National Flood Insurance Program
 By the 1960s, insurance companies had 

vacated the flood insurance business
 Flood damages were handled on a “disaster 

declaration” basis
 In response, Congress created the NFIP in 

1968
FEMA administers the NFIP
Private insurance companies are vehicles
NFIP set the risk level based on a 100-year 

floodplain



Participants
 FEMA 

 Business of floodplain mapping --- not floodplain management
 Publishes FEMA Flood Insurance Rate Map (FIRM) Panels

 Local Floodplain Administrator / Manager
 Communities participating in the Nat’l Flood Insurance Program

 Cities (inside city limits)
 Counties (outside of participating city’s limits)
 Must adopt FEMA’s criteria at a minimum
 Community Rating System



FEMA Maps
 FEMA Zone A 

 1% Annual Chance Floodplain
 “Approximate” study
 Existing watershed development
 No models on record

 FEMA Zone AE
 1% Annual Chance Floodplain
 “Detailed” study
 Existing watershed development
 Models on record

 Other Floodplains
 Ultimate 1% Annual Chance Floodplain
 Ultimate 4% Annual Chance Floodplain
 0.2% AC Floodplain – 500-year (FEMA Shaded Zone X)



How is a floodplain determined?
 Hydrology

 How much water is flowing in the creek?
 Common software platform:  HEC-HMS

 Hydraulics
 How high does the water get given that you’ve determined how much 

water is flowing in the creek?
 Common software platform:  HEC-RAS



You mean there’s 
more than one 100-
year storm???
In Austin???

How is a floodplain determined
 Hydrology - 1% Annual Chance storm

 Storm duration --- how long did it rain???
 Storm depth --- how much did it rain???
 Storm distribution --- how fast did it rain???

 Austin’s Current Standard
 24-hour storm
 10.2 inches of rain
 NRCS Type III rainfall pattern



1% Annual Storm Depth
 1% Annual Chance Storm

 Current Storm Depth for Austin
 2003 USGS Study for Texas
 10.2 inches in 24 hours

 Possible New Storm Depth for Austin
 2017 NOAA Study for Texas (aka Atlas 14)
 Currently under peer review
 Between 12 and 15 inches in 24 hours 

Fischer Store Road (Blanco Rvr)
May 2015



Two engineers 
should always get 
the same answer, 
right???

How is a floodplain determined
 Hydrology - 1% Annual Chance runoff

 Watershed area and subareas
 Area / Subarea response times (Tc)
 Losses (soil type and imp. cover)
 Storage (ponds, lakes, rivers)

 Austin’s Current Standard
 NRCS Unit Hydrograph Method
 NRCS Curve Number Loss Method



How precise is that 
floodplain elevation 
given all the layers 
of assumptions you 
used???

How is a floodplain determined
 Hydraulics - 1% Annual Chance flood elevation

 Cross sections
 Creek geometry
 Manning’s n (i.e., friction)
 Locations of equal water surface elevation drawn 

perpendicular to flow
 Collection of survey data

 Bridges / culverts
 Dams
 Steady vs. unsteady flow analysis
 1-Dimensional Model

 3D river system approximated as a 1D linear system
 Flow can only move along the modeled creek

 Energy Equation
 Based on the conservation of energy



How is a floodplain determined
 Hydraulics - 1% Annual Chance flood map



Why do floodplains change
 Modifying the floodplain

 Floodplain administrator
 Changes in watershed conditions (i.e., development)
 Geometry changes (e.g., bridge modification, more accurate topography)
 Precipitation statistics
 Modeling techniques; flood early warning systems

 Landowner
 Filling to reclaim area for development

What??? 
I wasn’t in the 
floodplain but now I 
am???



How do floodplains change
 Methods of changing FEMA floodplain maps

 Letter of Map Revision (LOMR)
 most common method in the context of land development

 Letter of Map Revision based on Fill (LOMR-F)
 Letter of Map Amendment (LOMA)
 Physical Map Revision (PMR)
 LOMR, etc., based on existing conditions, nothing proposed, no future buildout

 Other FEMA map terms
 Conditional Letter of Map Revision (CLOMR)
 Conditional Letter of Map Revision based on Fill (CLOMR-F)
 CLOMR, etc., based on proposed conditions, not existing conditions
 CLOMR, etc., not required by FEMA, commonly required by local floodplain 

administrator as part of a permit process



Development in floodplains
 Most central Texas jurisdictions prohibit 

development in the floodplain

 Request floodplain variance
 May be subject to the discretion of political body (e.g., City Council / 

Commissioners Court)

 Reclaim the floodplain to allow for development
 Reclamation is difficult in many jurisdictions due to overlying environmental 

setbacks

House Park (Shoal Ck) - May 2015



Questions?
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