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WHAT IS MAP DECAY?

= Association of State Floodplain Managers (ASFPM) defines map decay as
the change in accuracy of flood insurance rate maps over time (Flood
Mapping for the Nation, 2013)

FLOODPLAIN STUDIES ARE ...
« Performed using best data at that time

= Analyzed with the best methods at that time
= Mapped to the highest accuracy at that time

« Conducted according to the highest standards at that time



Presenter
Presentation Notes
In terms of map maintenance, the largest variable has to do with assumptions of map decay – or the accuracy of the map over time. 



WHY DOES MAP DECAY MATTER?
= [naccurate Risk Assessment
= Ever Increasing Growth and Encroachment
= Battle of Costs
o Maintenance
e National: $116M - $275M (ASFPM, 2013)

o Recovery
e 2011 in MT:

» MDT infrastructure
estimated at $36.8M
(Missoulian, 2011)

» FEMA estimated > $53.4M
(Missoulian, 2011)

« Highlight Mitigation Possibilities
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Presentation Notes
The steady-state cost to then maintain accurate and up-to-date flood maps ranges from $116 million to $275 million annually.


CAUSES OF MAP DECAY
= Age
o Additional length to gage
records

 For example, events of
2011

o Improvements to regression
methods and estimates

= Changes in Growth and
Development

o Urbanization
o Change To Controls
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Presentation Notes
Flood maps and risk will change over time due to several factors including changes in topography in the watershed, changes in development and growth, and also changes in precipitation, additional stream gage data, and changes in water levels in lakes and oceans. In areas where all of these are changing rapidly, maps need to be updated much more frequently than in some rural areas that have little growth and development. 


CAUSES OF MAP DECAY
= Improvements in Technology

o Data collection
e Survey (GPS
» Topographic survey
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HEC-2 XS versus LiDAR


CAUSES OF MAP DECAY
= Improvements in Technology
o Calculation methods
e Improvements in efficiency
 Multi-dimensional analysis

Example: Maclay Bridge

SouthAveBridge Plan: DupEffect 7/8/2016
RS=2900 BR
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SouthAveBridge Plan: DupEffect 7/8/2016
RS=2900 BR
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CAUSES OF MAP DECAY : e
= Improvements in Technology
o Calculation methods
 Improvements in efficiency
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CAUSES OF MAP DECAY

o Improvements in Technology
« Mapping efficiencies

» Automatic delineation

» Topographic survey
* Regulations




o
STATE OF THE STATE

'S MAPS

= Majority of the initial studies were completed in the 1970’s and 1980’s
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Presenter
Presentation Notes
DNRC’s map of digitized floodplains
The state has done a great job in rapidly updating floodplains
However, these new digitized counties consist of redelineations as well as new studies
Timeline of projects is extensive – causing a cycle of projects and needs to revisit previously analyzed areas





SOUTH AVENUE BRIDGE

Project Overview

« New bridge at western terminus
of South Avenue

= Remove existing Maclay Bridge

0 0.4 mi downstream of South
Avenue
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SOUTH AVENUE BRIDGE
= History of project’s floodplain
o USACE 1974
e Hydrologic Analysis
» Gage analysis
o Hydraulic analysis
» HEC-2
« Mapping

fijPost Cem

FORT | MISSOULA

JWater Tank

&Pl Course

3 {

EXHBIT 6, PANEL | OF 2
FLOOD BOUNDARY 8 FLOODWAY MAP

BITTERROOT RIVER
MISSOULA COUNTY, MONTANA
CONTRACT *

== “UEGEND
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Original FBFM map



SOUTH AVENUE BRIDGE
= History of project’s floodplain
o USACE 1974
e Hydrologic Analysis
» Gage analysis
o Hydraulic analysis
» HEC-2
« Mapping

Prarf it

o Missoula County MapMod u A e |
» Redelination of Bitterroot i S i
River | N A -

» New topographic data
(LIDAR)
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Original FBFM map
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Presentation Notes
Old mapping vs effective mapping; change in floodplain width but no change in the floodway
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Old mapping vs effective mapping; change in floodplain width but no change in the floodway
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Presentation Notes
Errors in Effective HEC-2 model
	Multi-profile runs performed with Clark Fork as d/s control
	FW analysis with normal depth
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New mapping vs effective mapping; note change in floodway
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LESSONS LEARNED: Bl v

- Low : -1.77954

SOUTH AVENUE BRIDGE | e

Challenge: Thorough review of
project’s history prior to scoping

Solution: Constant
communication with project team
and community. Helps when
stakeholders are knowledgeable.

Get FEMA and DNRC involved early

A _
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Missoula Co. was not surprised with inaccuracies in the original analysis.


BUTLER CREEK

Project Overview

« Development pressure
= History of project’s
floodplain
oZone A
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PANEL 1180E

FIRM

FLOOD INSURANCE RATE MAP

MISSOULA COUNTY,
MONTANA
AND INCORPORATED AREAS

o MapMod redelineation

PANEL 1190 OF 1900

{SEE MAP INDEX FOR FIRM PANEL LAYOUT)
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COMMUNITY MUMBER ~ PANEL  SUFFIX
MISSOULA, CITY OF 300048 1100 E
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-- <] Notice: This map was reissued on November 8, 2015 to
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MAP REVISED
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Federal Emergency Management Agency

is. 1 an official Gopy of a portion of the above referenced flood map. It
was extracted using F-MIT On-Line. This map does not reflect changes
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title block, For the latest product information about National Flood Insurance
N Proaram food maps check the FEMA Flood Map Store at www mse fema aovi
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BUTLER CREEK

i I : o 1% ANNUAL CHANCE FLOOD HAZARD
Project Overview a8
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; ; : Feet 1,000 A
: - . > ‘. T 4 - QSl E FEMA
= ; R s 4 the NFHL (12/2018)
Z i 2
:

\ E] FIRM PANELS

DATA SOURCE: Aenal photography collected and provided by
m

= Public accounts of
flooding

o School

= Questionable mapping
accuracy

BUTLER CREEK FLOODPLAIN ANALYSIS
EFFECTIVE FLOODPLAIN MAPPING OF THE STUDY AREA
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Zone A has unknown history
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Photo of bridge next to culvert – directed to school
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< FIRM PANELS
ZONE ! & FLOOD HAZARD ZONES

BUTLER CREEK f BN
+ Project: om0 N
> Topo ——Nt
 LIDAR & XS Survey
e Structure survey
o Hydrology

» Local regression (FEMA
accepted)

o Hydraulics
e 2D hydraulic analysis
» HEC-RAS 5.0.3

QSl E FE
the NFHL (12/2016)

w TR '
BUTLER CREEK FLOODPLAIN ANALYSIS
EFFECTIVE FLOODPLAIN MAPPING OF THE STUDY AREA
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~\_~~— BUTLER CREEK
- HIGH : 3288.01

—
- LOW :3215.26

0 Feet 500

DATA SOURCE: Topographic data collected
and provided by PC! ang QS| Environmental

el

M“_

Expressway,

Sandpiper Drive

Railroad

\W/Broadway/St!

e —

BUTLER CREEK FLOODPLAIN ANALYSIS
HYDRAULIC MODEL - DIGITAL TERRAIN MODEL
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Display Results


BUTLER CREEK

- 100-YR FLOODPLAIN (DEPTH > 1.0°)
- 100-YR FLOODPLAIN (DEPTH 0.5'-1.0)
‘ 100-YR FLOODPLAIN (DEPTH < 0.5)

DATA SOURCE: Aenal photography and ferrain data based on
data collected and provided by PCl and QSi Environmental
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BUTLER CREEK FLOODPLAIN ANALYSIS
RESULTING INUNDATION LIMITS AND DISCHARGES
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LESSONS LEARNED:
BUTLER CREEK

Challenge: Known inaccuracies
of effective mapping and
bifurcated urban flood flow

Solution: Proactive FPA and
community; not reactive. Multi-
dimensional hydraulic analysis.

Embrace new methods and compare
risk mapping with historical events




EFFECT OF TECHNOLOGY ON GUIDELINES AND
SPECIFICATIONS

= LIDAR
o Cross section spacing
o Mapping accuracy checks
« Multi-dimensional analysis
o Coming soon???
o Floodway & No Rise analyses
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EXAMPLE (WHAT IF?)
« Deschutes River, Tumwater, WA
o Pioneer Park Fish Hatchery

o Construction located outside of
the floodway

o Local officials require a 0.0’
rise or less in the floodplain

o Project will require mitigation of o
rise g /8.
o What if analysis was performed |

with multi-dimensional
hydraulic analysis
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LEGEND
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PIONEER PARK

DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED - EXISTING

FATH: UABFENHELLIWASHING TONMWA DEFT FAWIFIONEERPARIIGIBFISUREB\PROPOSED INCREASE WSEL.MXD - USER; BFEMNELL - DATE: 9RGR0E
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LEGEND
- Proposed Structures

' :] Parcels

Proposed WSEL Increase - Buildings Only
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FATH: UAEFENHELLIWASHING TONMWA DEFT FAWIFIONEERPARIIG IBFISUREB\PROPOSED INCREASE WEEL . BLDCSONLY MXD - USER: BFENNELL - DATE: 3298016
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PIONEER PARK

DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED (BUILDINGS ONLY) - EXISTING
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LEGEND

- Proposed Structures

. :] Parcels

Proposed WSEL Increase - New Geo Buildings Only
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PIONEER PARK

DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED (NEW GEO BUILDINGS ONLY) - EXISTING

FATH: UABFENMHELLIWASHING TONMWA DEFT FAWIFIONEERPARIICIBFICUREB\PROPOSED INCREASE WSEL - NENGEOBLOGEONLY MXD - USER: BFENNELL - DATE: 0202016
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Difference in WSEL (proposed minus existing) – buildings only (modified geometry)
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- Proposed Structures
|:| Parcels

Overflow Channel

Proposed WSEL Increase - New Geo with Overflow
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PIONEER PARK

DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED (NEW GEO & OVERFLOW,) - EXISTING

PATH: UABFENNELLWAA SHING TOKA DEFT PR ES\PROPOSED INCREASE N EL - NEAG BOOVER USER: BFENNELL - DATE:
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Difference in WSEL (proposed minus existing) – swale mitigation


LEGEND

- Proposed Structures

|:| Parcels

Overflow Channel
[ Additionally Cleared Areas

Proposed WSEL Increase - New Geo with Overflow?2
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DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED (NEW GEO & OVERFLOW?2) - EXISTING
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Difference in WSEL (proposed minus existing) – swale mitigation with clearing


LEGEND
- Proposed Structures

|:| Parcels

Overflow Channel
[ 1 Additionally Cleared Areas

Proposed WSEL Increase - New Geo with Overflow3
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PIONEER PARK

DIFFERENCE IN WATER SURFACE ELEVATIONS
PROPOSED (NEW GEO & OVERFLOW3) - EXISTING

ES\PROPOSED INCREASE M EL - NEA! YER USER: BFEMNELL - DAT!
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Difference in WSEL (proposed minus existing) – swale mitigation with clearing


LESSONS LEARNED:
PIONEER PARK

Challenge: Using current
standards to regulate multi-
dimensional analyses

{W|Broadway]Stj

Solution: ???
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Solution:  We shall see
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