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Hazard Mi ga on
INTRODUCTION

BACKGROUND

The Long‐Range Transporta on Plan (LRTP) developed by the Metropolitan
Planning Organiza ons (MPOs) can play an important role in integra ng land
use and transporta on planning to reduce the vulnerability of regional
transporta on infrastructure—and of private property‐‐to natural and man‐
made hazards. It can also play a role on maintaining or reducing hurricane
evacua on mes and, thus, poten ally save human lives. Florida law already
requires linkages between the Long Range Transporta on Plan (LRTP) and the
future land use and transporta on elements of communi es’ comprehensive
plans within an MPO’s region. This required linkage provides a poten al
founda on for expanding the reach of that integra on to incorporate natural
hazard mi ga on goals, objec ves, and policies and for extending the
linkages from the LRTP to Local Mi ga on Strategies (LMSs), county
Comprehensive Emergency Management Plans (CEMPs), and local Post
Disaster Redevelopment Plans (PDRPs). Florida law also requires linkage
between the specific projects in the MPO's 5‐year Transporta on
Improvement Plan (TIP) and local comprehensive plans. Explicit linkages
between the TIP, the capital improvement elements of local comprehensive
plans, and appropriate projects in LMSs are a logical extension of these
interconnec ons.

In 2004 Hurricane Charley, a category 4 hurricane, made landfall in Charlo e
County. Charley caused massive destruc on to public infrastructure,
including destruc on of the CCPG MPO oﬃces. That event has mo vated the
MPO to seek ways to be er address hazards in all aspects of its community
planning func ons, especially in the development of its LRTP. The CCPG MPO
has not only recognized that mi ga ng vulnerability of transporta on
infrastructure to natural and man‐made hazard is cri cal to its mission to
provide a safe and eﬃcient transporta on system but that reduced
vulnerability of that system is cri cal to disaster response and recovery. The
MPO also realized that there are cri cal linkages between land use and
transporta on planning and the achievement of eﬀec ve and safe
evacua on.

Given its responsibility to provide safe and eﬃcient transporta on systems
for its urban regions, the Charlo e County‐Punta Gorda (CCPG) MPO is
among the major players in hazard mi ga on planning in Charlo e County.
Its explicit responsibili es under state and federal law for promo ng
collabora on among all aﬀected interests in the regional transporta on
planning process is easily leveraged to become an eﬀec ve means of
achieving greater par cipa on of many par es that may also have a stake in
hazard mi ga on processes.
Furthermore processes like the development of the LRTP provide an
important opportunity for implemen ng local hazard mi ga on strategies
and for incorpora ng hazard mi ga on into collabora ve land use and
transporta on planning because of their linkage to important, non‐local
infrastructural funding sources.
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The CCPG MPO has already worked to achieve consistency between its plans
and the future land use elements of the comprehensive plans of Charlo e
County and the City of Punta Gorda. Beginning with this plan, the MPO is
incorpora ng relevant hazard mi ga on aspects of these plans as well as the
Charlo e County LMS, CEMP, and regional evacua on plans into its LRTP.
In January 2008, the CCPG‐MPO formed a partnership with faculty and staﬀ
at the Florida Planning and Development Laboratory at Florida State
University’s Department of Urban and Regional Planning to undertake a
mul ‐year study to model the impacts of natural hazards on the county's
transporta on system and use this new informa on in updates to the MPO's
LRTP. Funded by the Florida Department of Community Aﬀairs‐Division of
Emergency Management, this project was designed to help Charlo e County,
as well as other MPOs, to more eﬀec vely account for the impacts of hazards
during the transporta on planning process. This project is designed to:
1.

assist the Charlo e County ‐ Punta Gorda MPO in realizing its aspira ons
for integra ng hazard mi ga on into its LRTP and TIP
2. to use Charlo e County as a pilot for devising a set of best prac ces
guidelines for use by other MPOs and their collabora ve partners in
Florida and elsewhere in the United States.
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The principal members of the project team include the Florida State
Department of Urban and Regional Planning, the Charlo e County ‐ Punta
Gorda MPO, Con nental Shelf Associates (CSA), and Tindale‐Oliver and
Associates (TOA). A Project Technical Advisory Commi ee (PTAC) was
established to provide input and feedback throughout the dura on of the
project. A roster of PTAC members is located in the Technical Appendix .
The following chapter profiles the natural and man‐made hazards that were
the subject of hazard mi ga on planning through the LRTP, presents
es mates of the level of exposure and vulnerability of various components of
the transporta on system, and the modeling of a scenario‐based planning
process to integrate hazard mi ga on into collabora ve land‐use and
transporta on planning undertaken to measure the degree which diﬀerent
sets of hazard mi ga on, land use planning, and transporta on planning
processes reduce the poten al vulnerability to private property, public
infrastructure, and human lives. Various mi ga on strategies are iden fied
to reduce the vulnerability of the transporta on system and a set of new
LRTP goals and objec ves are suggested and incorporated as appropriate into
this LRTP.

HAZARD PROFILE
Charlo e County is exposed to numerous natural and man‐made hazards.
According to the analysis in the county’s LMS these hazards include tropical
cyclones including hurricanes and the high winds, coastal storm surges, and
tornadoes associated with them. Historically, tropical cyclones make landfall
in the county an average of one every three years. As noted above, the 2004
hurricane season was especially brutal to Charlo e County and the City of
Punta Gorda. The direct hit from Hurricane Charley caused damage and
destruc on throughout the county. Primarily a wind event accompanied by
very li le storm surge, Charley destroyed the county’s airport facili es and
resulted in extensive damage to traﬃc signals and signs, resul ng in
numerous naviga onal problems for those seeking to respond to the storm.
Storm surge in of itself may not increase the vulnerability of the
transporta ons surface infrastructure. To the degree that it increases the
occurrence of erosion, however, it may have significant deleterious eﬀects on

the structural integrity of coastal roads .
Rainfall flooding also occurs regularly in the county. In the 15‐year period
between 1988 and 2003, 14 flood events were recorded. While inland
funding is unlikely to undermine transporta on infrastructure, repeated flood
events in low‐lying areas can adversely impact mobility and accessibility for
long periods of me.
Hydraulic hazards may contribute to increased rates of bridge scour, the
removal of sediment such as sand and rocks from around bridge abutments
or piers. Scour, caused by swi ly moving water, can scoop out scour holes,
compromising the integrity of the bridge. Bridge scour is one of the three
main causes of bridge failure. It has been es mated that 60 percent of all
bridge failures in the United States result from scour and other hydraulic
related causes.
Addi onally, sea level rise is likely to aggravate the vulnerability of Charlo e
County and Punta Gorda to coastal flooding and erosion. It is thought that
increases in sea level will result in increases in the level of the subsurface
water table in some areas, and that water may saturate the roadbed,
diminishing the structural integrity of the road itself. Depending on the rate
of sea‐level rise, exis ng and planned roads, bridges, and railroads in low
lying areas may experience increased vulnerability within their design
lives.The exposure of the county’s transporta on system to coastal erosion,
another prevalent natural hazard in the county, has already been described.
Wildfires and drought also aﬀect the county. Wildfires are thought to
poten ally temporarily impact the opera ons of the transporta on system.
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Table 13‐1: Storm Frequency

VULNERABILITY ANALYSIS

Return
Frequency
25‐year
50‐year
100‐year
200‐year



Transporta on Infrastructure Vulnerability
For the purposes of the LRTP update, only those hazards that increase the
vulnerability of exis ng or planned transporta on facili es‐‐as well as
alterna ve scenarios for future transporta on networks and development‐‐
within the design lives of those facili es, were assessed. The purposes of the
vulnerability analysis is to iden fy cost‐eﬀec ve hazard mi ga on ac ons
that prevent, avoid, or reduce the impacts of a hazard on people, property, or
the natural environment. This project focuses predominantly on the
vulnerability of the Charlo e County and Punta Gorda transporta on systems
to disrup on and damage from rainfall flooding associated with major
precipita on events as well as coastal flooding caused by storm surge and
waves from tropical storms and hurricanes. The principal impacts of concern
include the following:







temporary flooding of roads from storm surge inunda on or high‐
intensity rainfall events;
road flooding from storm surge backup into storm water drainage
ou alls;
structural damage to road beds and pavement and to bridge approaches
from increases in coastal ground water eleva ons due to sea level rise,
prolonged flood inunda on, storm surge, and waves;
sand deposi on from storm surge over wash on barrier islands; and
structural damage to low‐eleva on bridges from storm surge and waves

Inunda on resul ng from both 1.6 feet (0.5 meter) by the year 2050 and
3.3 feet (1.0 meter) by the year 2100 of sea‐level rise. (These scenarios
are consistent with those being used by the Miami‐Dade County Climate
Change Task Force and the U.S. Climate Change Science Program.)
 6 to 8 feet of storm surge flooding, again the level of flooding previously
associated with a Category 2 hurricane, under those two sea‐level‐rise
scenarios (Maps 13‐6 and 13‐7 show aﬀected areas of the county).
Table 13‐2: Tropical Storm Surges
Category

Annual
Probability
4%
2%
1%
0.50%

TS

1

2

3

4

5

39‐73

74‐95

96‐110

111‐130

131‐155

>155

Storm Surge Elevation (ft)

≤3

5‐Apr

8‐Jun

12‐Sep

13‐18

>18

Annual Probability for Charlotte
County (1900–2005) – All

n/a

2%

3%

4%

2%

n/a

Annual Probability for Charlotte
County (1900–2005) – Direct

n/a

1%

n/a

2%

1%

n/a

Wind Speed (mph)

Map 13‐1: 100‐year Flood Plane with Roadway Network

As part of the planning process, FSU and CSA conducted a GIS‐based
assessment of the vulnerability of the exis ng road, bridge, and causeway
system to rainfall flooding associated with the following hazards, as directed
by the PTAC:


100‐year storm event (See Table 13‐1 for probability of this occurring and
map 13‐1 for areas in the Charlo e County aﬀected by a 100 yr. flood)
 6 to 8 feet of storm surge flooding, the level of storm surge previously
associated with Category 2 hurricane (sustained winds 96 to 110 mph (as
shown in Table 13‐2 and Maps 13‐2 through 13‐5)
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Map 13‐2: Storm Surge

Map 13‐3: Storm Surge: N. Charlo e Harbor Detail

Map 13‐4: Storm Surge: E. Charlo e Harbor Detail

Map 13‐5:
Storm Surge: Cape Haze Peninsula Detail
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Map 13‐6: Sea Level Rise

Table 13‐3: Sea Level Rise
Source

Causes

Range
(m)

IPCC (2007)

Thermal expansion (TE) + glaciers (GM)

0.2 – 0.6

IPCC (2007)

TE + GM + ice sheets @ current rate

0.3 – 0.8

Pfeﬀer et al.
(2008)

TE + GM + ice sheets @ accelerated rates

0.8 – 2.0

Map 13‐7: Sea Level Rise and Storm Surge
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In order to determine vulnerability, all road segments with 10,000 or more
total square feet of inundated right‐of‐way were classified as “vulnerable” to
SLR or storm surge inunda on for each of the scenarios above. The ra onale
for such a defini on of vulnerability was that the hazards would result in:


Destabiliza on of road base due to rising ground water
 Diminished storm water drainage capacity
 Increased wave erosion for causeways
Maps 13‐8 through 13‐11 show which roadways are considered vulnerable
for each hazard scenario, and Table 13‐4 summarizes the roadway miles
vulnerable in each hazard scenario.

Map 13‐8: Vulnerable Segments in a Category 2 Storm Surge

Map 13‐9: Vulnerable Segments in a 0.5m Sea Level Rise
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Map 13‐10: Vulnerable Segments in a Cat 2 Storm Surge and 0.5m Sea Level Rise

Table 13‐4: Roadway Miles Subject to Inunda on
Hazard Scenario
1.0m Sea Level Rise
Map 13‐11: Vulnerable Segments in a Cat 2 Storm Surge and 1.0m Sea Level Rise

Miles of Tier 1
Roads Subject to
Inunda on
2

Cat 2 Storm Surge

132

Cat 2 Storm Surge + 0.5m SLR

171

Cat 2 Storm Surge + 1.0m SLR

197
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In reviewing these vulnerabili es with oﬃcials from the Florida Department
of Transporta on, it was determined that vulnerability to temporary roadway
inunda on—whether from storm surge or rainfall flooding—was principally
an opera ons rather than an infrastructural vulnerability. Nevertheless,
repeated inunda ons that resulted con nued opera onal interrup ons may
be subject to infrastructural mi ga on. Destabiliza on of road bases, due to
rising ground water levels was considered a remote possibility (due to the
nature of local soils, the methods of construc on used in employed in road
building, and their ability to withstand the deleterious eﬀects resul ng from
the hazards of concern) but should destabiliza on occur, such vulnerabili es
may be reduced through infrastructural mi ga on. Increased wave erosion
to causeways was already poten ally mi gated by state’s on‐going bridge
inspec on system and bridge reconstruc on programs.
Future updates of the LRTP could also include public workshops that ask
residents and business owners to consider the hazard mi ga on need for
eventual reloca on or retreat of the transporta on infrastructure and what
impact that would have on the community. The most prac cal reloca on/
retreat strategy would be in lieu of repairs a er a disaster. If the MPO
par cipates in developing a PDRP or in a future LRTP update, an important
component would be to develop, in coordina on with other local
government agencies, threshold criteria for determining when reloca on/
retreat would be a viable op on.
When the me comes, decisions involving reloca on op ons would consider:

There are two general thresholds for making decisions to replace
infrastructure that the above ques ons would help to measure:
1. economic write‐oﬀ, when replacement costs less than repair;
2. when the condi on of the infrastructure component falls below a certain
standard, e.g. frequency of interrup on due to flooding is unacceptable.

Priori za on Criteria
Hazard Mi ga on should be added as one of the overall evalua on criteria
for determining road improvements for the cost feasible plan. It is
recommended that this criterion be given a weight of between 5 and 10
percent. The emergency evacua on routes criterion already included in the
LRTP would also support priori za on of hazard mi ga on related
improvements. The following point system is suggested for the hazard
mi ga on criterion.

Table 13‐5: Hazard Mi ga on Priori za on Criteria
Hazard Mi ga on Priori za on Criteria
Located outside of the Coastal High Hazard Area

10

More than 15% of project located within 100‐year flood plain

‐5

Project provides an alterna ve route to an iden fied vulnerable roadway (Map __)
1.
2.
3.
4.
5.

How much reloca on would cost;
How long it would take;
Economic resources available for reloca on;
Public sen ment regarding reloca on;
How essen al the facility is to system performance and what is the risk of
it being severely damaged during its lifecycle if not relocated; and
6. Whether or not plans exist for dealing with disrup on of facility and/or
system performance over the dura on of the reloca on me.

Mi gates hazards through design elements above required standards

5
10
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Map 13‐12: Number of Buildings Damaged by Census Block—
1.0m SLR

Future Property and Human Life Vulnerability
In order to assess the future vulnerability of property and human life in
Charlo e County to the hazards of concern, FSU and TOA analyzed a 2050
land‐use and transporta on scenario based upon the 2010 county
comprehensive plan update and the exis ng Punta Gorda comprehensive
plan. The assump ons for 2050 popula on and employment that closely
match the assump ons used to update the LRTP and recently the Charlo e
County Comprehensive Plan. It is assumed that the transporta on facili es
iden fied in the 2035 needs plan will be the transporta on system that is in
place and func oning by 2050 given limits on local transporta on funding
resources. This scenario predicts some modest densifica on of the county
and portrays development as con nuing to occur in a sca ershot fashion
throughout a large Urban Service Area. Commercial development occurs
along corridors and in some key urban centers in a pa ern that is oriented to
automo ve travel. While development con nues to be directed away from
environmentally sensi ve lands, there is li le response to issues related to
natural hazards and sea level rise.

Map 13‐14: Number of Buildings Damaged by Census Block—
Cat 2 Storm Surge + 0.5m SLR

Map 13‐13: Number of Buildings Damaged by Census Block—
Cat 2 Storm Surge

Map 13‐15: Number of Buildings Damaged by Census Block—
Cat 2 Storm Surge + 1.0m SLR

In order to determine the future vulnerability of public and private property,
FSU developed a risk assessment methodology for analyzing poten al losses
from floods, hurricane winds, and sea level rise based on the methods used in
FEMA’s HAZUS‐MH tools.
According to FSU’s analysis, if current plans were implemented, 1,210
buildings would be vulnerable to damage from 1.0 m of SLR. The number of
building subject to damage from flooding associated with 8 feet of storm
surge would be approach 17,000. SLR significantly aggravates vulnerability to
damage from coastal storm surge. For instance 0.5m of SLR more than
doubles the number of buildings that would experience damage; 1.0 m of SLR
more than triples the number. See the Table 13‐6 and Maps 13‐12 through
13‐15.

Table 13‐6: Damaged Buildings
Hazard Scenario

Total Number of
Buildings
Damaged

1.0m Sea Level Rise

1,210

Cat 2 Storm Surge

16,813

Cat 2 Storm Surge + 0.5m SLR

35,321

Cat 2 Storm Surge + 1.0m SLR

58,089
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Map 13‐16: Scenario 2A 2050 Evacua on Clearance Time

The vulnerability to human life was measured indirectly by considering the
county’s ability to evacuate residents in a “worst case” scenario: a category 4
or 5 land‐falling hurricane. FSU use an amended version of the Southwest
Florida Regional Planning Council’s Evacua on Clearance Model to calculate
the evacua on clearance me (the me for last vehicle to find shelter or exit
the county along a common constric ng route) for the pa ern of
development an cipated in the comprehensive plans.
The analysis revealed given those plans and the an cipated transporta on
network, if popula on and employment increase as an cipated, Charlo e
County would not be able to evacuate popula ons living in places exposed to
a category 4 or 5 storm within the 16 hour evacua on me horizon used as a
rule‐of‐thumb throughout Florida. Par cularly vulnerable areas included
Punta Gorda and inland areas of the county. By 2050, in Punta Gorda and
inland Charlo e County, evacua on clearance mes were es mated to be
nearly double the 16 hour state guideline; 195,726 people live in the aﬀected
area. See Maps 13‐16 and 13‐17 and Table 13‐7.
Map 13‐17: Scenario 2A 2050 Restricted Point Times

Table 13‐7: Aﬀected Popula on and Evacua on Time by Planning Area
Area
Cape Haze Peninsula
IPCC (2007)
Pfeﬀer et al. (2008)

Evacua on
Time
Thermal expansion
(TE) + glaciers (GM)
TE + GM + ice sheets
@ current rate
TE + GM + ice sheets
@ accelerated rates

Aﬀected Pop‐
ula on
0.2 – 0.6
0.3 – 0.8
0.8 – 2.0
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Scenario Planning for Property and Human Life Vulnerability Mi ga on
In order to assess the degree to which the current and future vulnerability of
property and human life could be mi gated through the use of various land
use and transporta on planning tools , FSU and TOA undertook a scenario
planning exercise. The Federal Highway Administra on (FHWA) has been very
suppor ve of scenario planning as a means of guiding transporta on
planning within metropolitan areas and has financially supported scenario
planning eﬀorts throughout the na on and developed best prac ces to help
guide these eﬀort. Typically scenario planning is undertaken MPOs as part of
the development of LRTP updates.
The exercise undertaken for the update of the CCPG LRTP involved the
delinea on and comparison of three diﬀerent versions of the pa ern of
future development in the areas of Charlo e County that were exposed to
the hazards most likely to adversely aﬀect the transporta on system. These
areas were located in the western por ons of the county. The scenarios
were evaluated for several criteria in three areas: the vulnerability of
property to the natural hazards of concern, the eﬀec veness of the
transporta on system in serving the pa ern of development in the scenario,
and the aﬀect of the development pa ern on evalua on clearance mes.
The PTAC evaluated the results of the evalua on and developed a preferred
scenario to guide future land use and transporta on planning in the regions.
The planning me horizon for the scenario planning exercise was 2050. All
three scenarios draw upon a set of assump ons for 2050 popula on and
employment that closely match the assump ons used to update the LRTP
and recently the Charlo e County Comprehensive Plan. Addi onally, it was
assumed that the transporta on network iden fied as the “needs network”
in the 2030 LRTP would be completed by 2050.
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ALTERNATIVES
Two dis nct alterna ve scenarios for the pa ern of future development in
Charlo e County and City of Punta Gorda were developed through input
received from the PTAC. From these a preferred scenario was developed.


Smart Growth Scenario reflec ng the implementa on of a range
of transporta on/land use policies and infrastructure investments that
promote growth in iden fied urban centers
 Resilient Growth Scenario containing some of the smart growth
a ributes of Scenario 2B, but also with a strong emphasis upon
community resiliency in the face of natural hazards
 Preferred Scenario employing many of the principles of the Safe and
Smart Growth Scenario also uses some of the strategies for limi ng
development in more vulnerable areas employed in the Resilient Growth
Scenario

non‐residen al development located within the zones aﬀected 0.5 meter SLR
zones is relocated to more suitable areas (excluding downtown Punta Gorda,
which is preserved for development despite its exposure to hazards). There is
no new non‐residen al development within 1 meter SLR zones (excluding
downtown Punta Gorda). There is no new residen al development in the
area subject to 8 feet of storm surge, tradi onally associated with a Category
2 hurricane, in the context of 0.5 meter of sea level rise.

Map 13‐18: Urban Centers

The Smart Growth scenario reflects the implementa on of a range of
transporta on/land use policies and infrastructure investments that promote
growth in iden fied urban centers. Development is constrained to a smaller
urban service area, generally to areas currently served by centralized water
infrastructure. While single family homes con nue to dominate the housing
stock, a range of housing types are developed in or near iden fied Urban
Centers and along transporta on corridors. Commercial development occurs
along major transporta on corridors and in iden fied Urban Centers in a
pa ern suppor ve of a range of transporta on modes (automobiles, transit,
and non‐motorized modes). New residen al development is directed away
from the Coastal High Hazard Area, and development is deemed less likely in
areas subject to 8 feet of storm surge, tradi onally associated with a
Category 2 hurricane, in the context of 0.5 meter of sea level rise.
The Resilient Growth scenario has some of the smart growth a ributes of
Scenario 2B, but it also has a strong emphasis upon community resiliency in
the face of natural hazards. Development remains largely constrained to a
smaller urban service area and the a rac veness of urban centers with low
levels of exposure to the hazards of concern is increased. Any residen al or
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Socioeconomic Data
The process used to forecast the socioeconomic data for each scenario is
similar to the process described in Chapter 4. The socioeconomic data
forecast summarized in Chapter 4 was used as the baseline, 2A Scenario. For
scenarios 2B and 2C, adjustments were made to those zones that are located
within the designated Urban Centers and Urban Service Area, to make them
more a rac ve according to the methodology described in the planning
approach.

Table 13‐8: Socioeconomic Data Summary

2007

2025

2035

20072015

20152025

20252035

20062035

159,721

173,595

212,275

261,578

13,874

38,680

49,303

101,857

Total Employees

64,527

70,256

87,040

109,234

5,729

16,784

22,194

44,707

7,795

7,889

9,295

11,364

94

1,406

2,069

3,569

Commercial Employees

12,111

12,724

15,486

19,263

613

2,762

3,777

7,152

Service Employees

44,621

49,643

62,259

78,607

5,022

12,616

16,348

33,986

Industrial Employees

Source: Bureau of Economic and Business Research, Florida StaƟsƟcal Abstract 2008,Table 1.41. University of Florida, 2008.




A series of Measures of Eﬀec veness (MOE) were developed so that the
scenarios could be easily evaluated and compared to one another. Table
13‐9 summarizes the county‐wide results of the three land use scenarios in
the transporta on demand analysis. Transporta on demand analyses were
done on a county‐wide level as well as by planning area (5). Technical
Appendix 13 contains further informa on and MOE results by planning area.

2015

Total Population

The county‐wide popula on and employment control totals were kept
consistent throughout each scenario, as summarized in Table 13‐8.
Travel Demand Forecas ng
The transporta on demand forecast was run for each of the three land use
scenarios on the adopted 2030 LRTP Needs Plan roadway network. The
purpose of the demand forecast was to determine which roadway segments
would be most burdened by each scenario, and which land use scenario
would yield the most eﬃcient roadway network, overall.

Growth by Timeframe

Control Totals by Year




US 41 in Punta Gorda and North of SR 776
US 17 in Punta Gorda
SR 776 West of US 41
Veterans Blvd.
CR 771 between Rotunda Blvd. E. and SR 776

These areas of concern should be regarded as high priority improvement
areas in future transporta on decision making processes, including and
extending beyond this 2035 LRTP.

Based on the MOE tables and figures presented on the following pages,
Scenario 2B represents the best travel performance. It has the least amount
of travel below standard, as well as fewer major roadways being deficient.
Scenario 2A, or the “business as usual” scenario, represents the worst travel
performance. It contains significant deficiencies on major roadways.
Scenario 2C is slightly worse than Scenario 2B, although each scenario raises
significant strategic concerns because of extremely high volumes on certain
roadway segments. These concerns include:
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33.08
0.868
-

34.02
0.667
-

Average Travel Speed
Weighted V/MSV Ratio
Cost of Delay

"-" : N/A

0
652.6
457.9
162.0
1.0
179.1

0
579.0
439.6
76.5
13.2
45.4

LOS A
LOS B
LOS C
LOS D
LOS E
LOS F

Distribution of Level of Service by Lane Miles

0

158.6

23.9

144.1

428.6

690.3

-

0.828

33.91

237.9

273,145

130,212

11.47

1.02

330,420

1.94

177,729

2.49

804,653

2050 2B

Lane Miles

217.4

59.3

Lane Miles below the Adopted Standard

250,399

54,566

0.99

0.8

VMT below the Adopted Standard

320,864

127,138

117,870

2.12

2.29

23,988

180,700

71,918

Vehicle Hours of Delay

2.68

2.74

14.37

867,074

2050 2A

437,728

Existing +
Committed

Scenarios

11.78

Average Home Based Work (HBW) Trip Length
(Miles)

VHT Per Capita

Vehicle Hours of Travel (VHT)

VMT Per Capita to Remove EE Trips

Vehicle Miles of Travel (External to External)

VMT Per Capita

Vehicle Miles of Travel (VMT)

Measure of Effectiveness

Table 13‐9: Scenario 2A, 2B, and 2C Measures of Eﬀec veness
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796,778

2050 2C

Figure 13‐1: LOS Measures of Eﬀec veness

Charlo e County ‐ Punta Gorda MPO | 2035 Long Range Transporta on Plan
Chapter 13: Hazard Mi ga on

13‐15

PREFERRED ALTERNATIVE
Having reviewed the results of the analyses of the three planning scenarios,
PTAC members developed a preferred scenario to guide future land use and
transporta on planning. The preferred scenario employs many of the
principles of the Smart Growth Scenario, which reflects the implementa on
of a range of transporta on and land use policies and infrastructure
investments that promote growth in iden fied urban centers and
accommodates new development in ways that recognize some of
vulnerabili es associated with hurricane storm surge and longer‐term sea
level rise. The preferred scenario also uses some of the strategies for limi ng
development in more vulnerable areas employed in the Resilient Growth
Scenario: it also limits development within most of the urban centers located
within the zone subject to 8 feet of coastal storm surge and new
development is generally directed away from the Coastal High Hazard Area
(CHHA) and development is deemed less likely in the area subject to 8 feet of
storm surge, tradi onally associated with a Category 2 hurricane, in the
context of 0.5 meter of sea level rise. The overall characteris cs of the
Preferred Scenario are as follows:

Socioeconomic Data
A new socioeconomic data forecast was completed to reflect the land use
assump ons of the Preferred Scenario. This data set was also used in the
Transporta on Demand Analysis for the Preferred Scenario. Maps 13‐19 and
13‐20 show the Preferred Scenario forecast for popula on and employment
in 2050 in Charlo e County.

Urban Centers:
 Will contain vast majority of incremental growth 2020‐2050
 Urban Service Area (USA):
 Constrained USA, as per Natural Hazards Policies
 No new residen al in CHHA, unless located in a center
 Dampened a rac veness of centers located in the CHHA
 Less a rac veness in the areas exposed to 8 feet of storm surge in the
context of 0.5 meter of sea level
Transit Share:
 Moderate
 1.0 percent for selected TAZs
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Map 13‐19: 2050 Popula on Forecast for the Preferred Land Use Scenario
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Map 13‐20: 2050 Employment Forecast for the Preferred Land Use Scenario
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SCENARIO COMPARISONS
A review of the results from the three analyses (Property exposure,
transporta on eﬀec veness, and evacua on clearance) yields a few central
conclusions:


No one scenario performed best on every measure and each of the
scenarios has its individual strengths and weaknesses.
 The Smart Growth Scenario performed moderately on most
transporta on eﬀec veness measures; however it performed poorly with
regard to Level of Service and associated measures.
 In terms of evacua on clearance, the Smart Growth Scenario performed
best, with the excep on of clearance me and aﬀected popula on for a
Category 2 storm.
 By contrast to evacua on clearance, this scenario performed worst
among the scenarios in terms of reducing vulnerability to hurricanes and
sea‐level rise.

those measures. Conversely, the Preferred Scenario performs be er than the
Smart Growth Scenario with regard to building damage, but worse than the
Resilient Scenario in that regard.
The results of the travel demand forecast, compared to the other scenarios
are presented in Table 13‐10 and Figure 13‐2 on the following pages.

Overall, the Resilient Growth Scenario’s transporta on eﬀec veness results
were mixed – it performed best in terms of VMT and average home‐based
work trip length, but worst in terms of vehicle hours of delay and vehicle
hours of travel. Essen ally, in travel distances are the shortest in this
scenario, but conges on is the worst. From an evacua on clearance
standpoint the Resilient Growth Scenario performs the worst, with the
excep on of a Category 2 storm where it performs the best. This scenario
also performed best in terms of poten al building damage from hurricanes
and sea‐level rise, however, it requires reloca on of some exis ng homes and
substan al reduc ons in the intensity of development in areas exposed to
the hazards of concern.
The Preferred Scenario performs fairly well with regard to transporta on
measures of eﬀec veness – while it has high VMT, it has low measures of
delay and the best LOS results. In contrast to the Resilient Growth Scenario,
travel distances are higher, but conges on is lower. This scenario generally
performs be er than Resilient Growth Scenario in terms of evacua on
clearance mes, but generally worse than the Smart Growth Scenario on
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217.4
33.08
0.868
-

59.3
34.02
0.667
-

Average Travel Speed
Weighted V/MSV Ratio
Cost of Delay

"-" : N/A

457.9
162.0
1.0
179.1

439.6
76.5
13.2
45.4

LOS D
LOS E
LOS F

652.6

579.0
LOS B
LOS C

0

0
LOS A

Distribution of Level of Service by Lane
Miles

Lane Miles below the Adopted Standard

250,399

0.99

0.8

54,566

320,864

127,138

VMT below the Adopted Standard

2.12

2.29

117,870

180,700

71,918

23,988

2.68

2.74

Vehicle Hours of Delay

867,074

437,728

14.37

2050 2A

Existing +
Committed

11.78

Average Home Based Work (HBW) Trip
Length (Miles)

VHT Per Capita

Vehicle Hours of Travel (VHT)

VMT Per Capita to Remove EE Trips

Vehicle Miles of Travel (External to External)

VMT Per Capita

Vehicle Miles of Travel (VMT)

Measure of Effectiveness

Table 13‐10: Scenario 2A, 2B, 2C, and Preferred Scenarios Measures of Eﬀec veness
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-

0.828

33.91
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273,145

130,212

11.47

1.02

330,420
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177,729
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Scenarios

0

127.8

46.6

140.1

409.8

721.1

-

0.816

32.68

196.4

237,802

145,039

11.09

1.03

331,620
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2050 2C

0
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775.4

-
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114.0

160,700

127,228
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Preferred
Alternative

Figure 13‐2: LOS Measures of Eﬀec veness with Preferred Scenario
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Table 13‐11: Hazard Mi ga on Op ons and Hazards Addressed

HAZARD MITIGATION STRATEGIES & APPLICABLE GOALS AND
OBJECTIVES
Taken together, the road vulnerability analysis and the scenario planning
exercise suggest a range of hazard mi ga on op ons for the Charlo e
County transporta on system. The following is a summary of the current
recommended hazard mi ga on strategy for the Charlo e County‐ Punta
Gorda Metropolitan Planning Organiza on (CC‐PG MPO). Three main
categories of hazard mi ga on strategies were iden fied:
 Protec on
‐ Create a barrier to the hazard (e.g., building a sea wall)
 Accommoda on
‐ Design and retrofit transporta on infrastructure to reduce risk of
damage from the hazard
 Retreat/Reloca on
‐ Remove or adjust plans for development and transporta on
enhancement in order to avoid vulnerable loca ons
More specific categories of mi ga on op ons were researched and assessed
as presented in Table 13‐11. The (PTAC) considered the op ons in rela on to
what were appropriate ac ons for the CC‐PG MPO to include in its update of
the 2030 LRTP. Accommoda on op ons were considered to be the most
feasible during this planning period since they have the poten al to address
current hazard vulnerabili es with fewer opportunity costs.

Hazards Addressed
Mitigation Options

Storm Surge

Sea Level
Rise

Erosion

Rainfall
Flooding

Hurricane
Force Wind

Wildfire

Accommodation Mitigation Options
Preparedness and Recovery Planning















Structural Shoreline Protection







Non‐Structural Shoreline Protection







Relocation and Right of Way Acquisition







Monitor and Eventual Retreat







Elevation
Stormwater Drainage
Design and Material Modifications







Protection Mitigation Options

Relocation/Retreat Mitigation Options

Considera on of each mi ga on op on included the following factors:
 Hazards addressed and meframe of hazard risk
 Level of protec on
 Lifespan (temporary or permanent solu ons)
 Benefits (e.g. lowered maintenance/repair costs, decreased delays from
out of service, avoided damages)
 Costs (e.g. increased cost over standards, lifecycle costs, adjacent land
impacts, environmental impacts)
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Mi ga on and Recovery Planning Ac ons
The MPO should con nue to ac vely engage in hazard mi ga on
coordina on through the Local Mi ga on Strategy (LMS) Working Group.
The MPO should share its transporta on‐specific hazard vulnerability analysis
with the LMS Working Group so that the LMS risk and vulnerability
assessments can be updated to include this informa on. The MPO
representa ve of the LMS Working Group should keep the Working Group
updated on transporta on hazard mi ga on needs and submit projects to be
included in the LMS Project List. This will ensure that if hazard mi ga on
funds become available, transporta on projects will be able to apply if they
meet the funding eligibility requirements. Likewise the Chair of the LMS
Working Group should a end LRTP Technical Advisory Commi ee mee ngs
and provide input for LRTP updates regarding hazard mi ga on needs.
The Comprehensive Emergency Management Plan (CEMP) Emergency
Support Func on (ESF)‐1 coordinates the use of supplementary
transporta on resources during emergencies and disasters through the
Charlo e County EOC. The CCPG MPO played an ac ve role in coordina on
with the EOC during Hurricane Charley response and recovery. However, in
the 2006 CEMP the MPO is not listed as a Support Agency for ESF‐1. The
MPO should work with the EOC staﬀ to formalize the coordina on that the
MPO can provide for transporta on recovery. A er a disaster, the MPO can
provide access to transporta on data and assist in facilita ng mee ngs
among local transporta on oﬃcials and outside agencies. The MPO staﬀ’s
knowledge of the LRTP can be valuable in making decisions during recovery
that consider long‐term impacts to the regional transporta on system.
Should Charlo e County or the City of Punta Gorda develop a Post‐Disaster
Redevelopment Plan (PDRP) as required for coastal communi es by Chapter
163 of the Florida Statutes, the transporta on redevelopment strategy
should be consistent with the LRTP and the MPO should par cipate in the
planning process to ensure consistency. A PDRP could include priori es for
transporta on recovery routes, e recovery sequencing to transporta on
vulnerability, strengthen public transporta on op ons, and promote
considera on of mi ga on measures in the restora on of extremely
vulnerable transporta on infrastructure.

Hurricane evacua on planning is another eﬀort that the MPO should
par cipate in to ensure consistency with the LRTP as stated in Objec ve 2.4
and associated policies. The Southwest Florida Regional Planning Council
works with the Florida Division of Emergency Management to conduct a
regional evacua on study that includes Charlo e County. The study is
currently being updated with new coastal LiDAR data and SLOSH modeling.
The MPO should par cipate in mee ngs regarding updates to the hurricane
evacua on study to share their knowledge of evacua on route vulnerabili es
and planned improvements. The MPO should also use the completed
regional hurricane evacua on study and the analysis of future land use
scenario impacts on evacua on clearance mes conducted by the FSU Florida
Planning and Development Lab as guidance for inves ng in transporta on
improvements, especially those that provide alterna ves to vulnerable
roadways and/or include hazard mi ga on design measures.

Transporta on System Planning
The scenario planning exercised undertaken as part of this project reveals
that land use planning and regula on executed in concert with planning for
the transporta on system can not only enhance the eﬀec veness of that
transporta on system but also simultaneously mi gate the vulnerability of
human life and property to the natural hazards to which Charlo e County is
exposed. Land use planning is, in general not within the purview of the MPO.
Nevertheless, in its role as the regional transporta on planning agency, the
MPO necessarily intersects its eﬀorts with the agencies that do oversee the
management of growth: Charlo e County and the City of Punta Gorda.
First, the MPO should not plan for any increases in road capacity or to the
extent of the roadway network that would increase either access to or
mobility within the CHHA unless it is necessary to capture the full poten al of
growth within urban centers designated in the county’s and city’s
comprehensive plan.
Secondly, the MPO should not plan for increases in roadway capacity or to
the extent of the roadway network that enhances the accessibility of land for
residen al development in areas outside of plan‐designated urban centers
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that are exposed to 8 feet of storm surge in the context of 0.5 meters of SLR.
Only very limited increases in accessibility or mobility should be planned for
in designated urban centers already within the CHHA (Englewood, McCall,
Charlo e Harbor, and Harborview, but excluding Punta Gorda).
Third, the MPO should not plan for any increases in roadway capacity or to
the extent of the roadway network that enhances access to or mobility
related to any new residen al development within the area exposed to 1
meter SLR.
Eleva on Ac ons
Roadway eleva on is a mi ga on op on already built into the design phase
of new road construc on based on floodwater eleva on clearance. For
exis ng low eleva on roads experiencing frequent flooding from heavy rains
and planned for road improvement projects, eleva on of problem segments
should be considered as an op on for mi ga ng the flooding. A er a
presiden ally declared disaster, a federal Hazard Mi ga on Grant Program
(HMGP) grant could possibly be used to oﬀset the increased cost of the road
improvement. However, this would require lis ng the flood‐prone road as a
project in the LMS, preparing a federal project benefit‐cost analysis that
meets the federal criteria, and then ensuring that the implementa on of the
project can occur within the grant award window.
The obvious benefit of road eleva on is to decrease the amount of road use
interrup on and roadway damage from flooding. However, an engineer
should determine the risk of road damage from repe ve flooding since the
limestone used in construc ng road bases in Charlo e County has been
shown to hold up par cularly well to temporary flood condi ons and in most
cases does not shorten the life of the road pavement (F. Chupka, personal
communica on, Oct. 16, 2009). The cost of eleva ng a roadway, especially
an exis ng road, can be very expensive due to the addi onal right‐of‐way
that may be needed to accommodate a larger roadbed footprint. In addi on,
drainage may need to be modified for the roadway to accommodate flood
impacts that raising the roadbed might otherwise have on adjacent
proper es. There also may need to be modifica ons to u li es within the
road right‐of‐way. Road eleva on may not be suitable for roads exposed to

combined storm surge and wave impacts as the increase in exposed road
profile may result in greater structural damage.
Roadway eleva on appears to have limited applica on as a mi ga on op on
for projected flood risk during this planning period. However, the MPO does
want to keep it as a considera on for cri cal road segments with severe
flooding risk and for future use in adap ng to sea level rise. For instance,
current improvements on Aqui Esta Drive include eleva ng a segment of this
important evacua on route to decrease flood frequency. Bayshore Road is
also scheduled to have improvements that will mi gate current flooding.
Road segments to consider for eleva on in the future as sea level rise
increases the depth and frequency of flooding include the following :


Southern sec on of Gasparilla Road/ Route 771 on Cape Haze Peninsula
 Southern sec on of Placida Road
 Por ons of Beach Road causeway to Englewood Beach
 Segment of Edgewater Drive near Lakeview Blvd.
Stormwater Drainage Ac ons
State road design standards already include stormwater drainage for various
flood return frequencies depending on the road’s func onal classifica on.
These standards are suﬃcient to prevent frequent flooding on new roads.
There are exis ng roads in Charlo e County, however, that are impacted by
flooding. The Charlo e County Public Works Department implements a
countywide Master Stormwater Management Plan. The MPO should
coordinate with this eﬀort as it pertains to roadway flooding. The City of
Punta Gorda has also been pursuing stormwater management to mi gate
flooding in its streets. Recent improvements include upgrading flood storage
capacity and installing dal flaps in drainage control structures. Other
drainage upgrades have also been occurring throughout the county as FDOT
projects and hazard mi ga on projects. As sea levels rise in the future, the
drainage systems will need to be assessed to deal with ou alls to coastal
water bodies that will experience reduced eﬀec veness with declining head
diﬀeren als.
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The MPO can coordinate with other en es through the LMS Working Group
to pursue mi ga on of road flooding in collabora on with countywide
stormwater management. Stormwater drainage projects are eligible under
the federal HMGP, and interrup ons in road opera on add greatly to benefit‐
cost ra os using the Federal Emergency Management Agency’s model
equa ons. The MPO can share a needs list of drainage projects for roads
with high flood frequencies that are not already scheduled for road
improvements to include in the LMS Project List for poten al funding a er a
disaster. Should grant funds become available, hazard mi ga on projects
that may not have been a priority in the LRTP due to limita ons in funding
can be implemented ahead of schedule. In addi on, FDOT keeps an
inventory of flooding in each district and sharing reports of flood events with
photos would assist them in jus fying improvements as well as in grant
applica ons.
Design and Material Modifica ons
As new technology and lessons learned become available, stronger materials
and design methods are o en developed that can increase the resiliency of
the transporta on system. An example of this is the steel mast arms used for
traﬃc signals and signs that are now a standard for any area within 10 miles
of the coast. Also, Charlo e County is located in an FDOT‐defined wind zone
where all structural supports for highway signs, luminaries, and traﬃc signals
are required to meet a 130 mph wind standard since the advantage of these
stronger poles was seen a er Hurricane Charley (FDOT Plans Prepara on
Manual, Sec ons 7 and 29). Unfortunately, these heightened standards did
not take eﬀect un l a er many of the structure supports in Charlo e County
had already been replaced a er Hurricane Charley. The MPO can
incrementally replace structural supports for important arterials, such as
evacua on and recovery routes, with ones that meet the new standard.
Hazard mi ga on funding through the LMS Working Group could possibly be
pursued for this. Others will be rou nely upgraded to the new standards
a er they are damaged and will be more resistant in future wind events.
Addi onal design modifica ons regarding signals could include raising control
boxes in flood‐prone areas to protect the expensive equipment within and to

ensure faster recovery. Generator connec ons could be installed at cri cal
evacua on/recovery route intersec ons to ensure signal opera ons during
extended power failures. These mi ga on projects to retrofit exis ng signals
could poten ally be funded through HMGP or state emergency management
grants through coordina on with the LMS Working Group and Charlo e
County Oﬃce of Emergency Management. For new signal installa on, these
op ons should be considered in project cos ng.
Other examples of designs that can mi gate hazard impacts include simple
and low cost landscaping modifica ons. The University of Florida IFAS
Extension Service has an in‐depth Urban Forest Hurricane Recovery Program
that details exactly how to plant trees along streets to reduce wind damage
and the best vegeta on to use in street landscaping. This informa on could
be incorporated into MPO priori zed street landscaping projects as well as
integrated into the county and city land development regula ons. These
landscaping modifica ons would decrease debris clearance costs for
roadways and would increase the longevity of the landscaping project.
The design process itself for transporta on improvements can also be
advanced as new technology is developed to assess hazard vulnerability.
Thorough planning and modeling of new major infrastructure can be a cost
eﬀec ve mi ga on tool. More advanced modeling or addi onal study to
meet higher standards than those currently required by FDOT may cost more
during the planning phase of a project. More research should be done on
when addi onal technical analysis of a project would be eligible for non‐local
funding sources. Research on hazard mi ga on design techniques is on‐
going and the MPO can work with the FDOT, other MPOs, and local
governments to stay aware of the best mi ga on materials and designs,
adop ng new standards as they are proved cost‐eﬀec ve.
Support Cost Eﬀec ve Structural Shoreline Protec on in Punta Gorda
Structural shoreline protec on op ons are recommended for circumstances
where significant private and public capital facili es and infrastructure are at
high enough risk that structural protec on measures would be a cost
eﬀec ve solu on and where eleva on, reloca on, or abandonment are not
feasible or desirable op ons. A primary candidate for such protec on is the
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City of Punta Gorda’s residen al and commercial districts along the shore of
Charlo e Harbor, including the transporta on arterials of Marion and
Olympia Avenues (see Figure 1). However, where the purpose is to protect
developed land as well as transporta on infrastructure, conven onal state or
federal transporta on funds would not be a likely funding source and
therefore it would be outside of the MPO’s role to pursue independently.
The CC‐PG MPO should instead support the City of Punta Gorda in pursuing
funding to strengthen its sea wall protec ons as this will also benefit the
major roadways in the area.

HOW HAZARD MITIGATION IMPACTS THE LRTP
This hazard mi ga on study was incorporated into the LRTP through the
Goals, Objec ves and Policies, and the priori za on process. The
Prior zia on process is described in Chapter 8, and the hazard mi ga on
priori za on criteria can be found in Table 13– 5 on page 13‐8 of this
chapter.
The specific policies that were modified as part of the Goals and Objec ves to
address hazard mi ga on are listed below:
Policy 1.3.11: Encourage Charlo e County Transit to coordinate with
Charlo e County Emergency Management Services to provide transit services
between temporary housing sites and employment centers during disaster
recovery to ensure that needs of special popula ons are met.

level rise will increase the height of storm surge thereby decreasing the
amount of me that evacua on routes are safe before landfall of a hurricane.
Policy 2.6.2: Mi gate hazard vulnerability through the design or loca on of
facili es with a preference to provide alterna ve routes to vulnerable
facili es.
Policy 2.6.3: Use hazard vulnerability assessments to minimize investments in
transporta on infrastructure that will require frequent repairs due to hazards
or be substan ally damaged or non‐func onal a er a disaster or with future
sea level rise.
Policy 5.1.1: Coordinate and support the eﬀorts of local agencies and FDOT to
decrease green house emissions.
Policy 6.1.4 Coordinate hazard mi ga on of the transporta on system during
LRTP updates by providing the Chair of the Charlo e County Local Mi ga on
Strategy Working Group with Technical Advisory Commi ee materials.
Most importantly, this hazard mi ga on study iden fied areas of the county
as well as specific roadways that are at risk in the case of sea level rise or
storm surges. The study also iden fies strategies that can help protect the
county from these hazards, including changes to land use pa erns.

Policy 1.5.6: Examine the hazard vulnerability of the rail and rail facility
loca ons when considering rail improvements and determine if reloca ng
sec ons of the right of way to avoid hazardous loca ons is cost feasible.
Policy 2.4.1: Iden fy evacua on routes and coordinate with local agencies to
maintain suﬃcient capaci es and miƟgate hazard impacts to these routes.
Policy 2.4.3: Coordinate with other regional partners to monitor sea level rise
impacts on the ability to evacuate threatened popula on in the future. Sea
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RECOMMENDATIONS
According to the transporta on vulnerability analysis conducted as part of
the hazard mi ga on study, sea level rise through 2050 (0.5 meter rise
rela ve to 1990) is not projected to impact any interstates, arterials, or major
collectors within the CC‐PG MPO. Sea level rise projected for 2100 (1.0 meter
rela ve to 1990) will; however, begin to impact these major transporta on
facili es. For the most part, protec on and reloca on/retreat op ons that
principally address sea level rise and associated impacts may be best
considered in future updates of the LRTP as the lifecycle of the vulnerable
transporta on infrastructure is more threatened by encroaching seas. When
to advance a specific mi ga on project depends on the hazard impact
meframe in rela on to the plan horizon (see Figure 2 for a depic on of how
a project planned now could s ll be in service as climate impacts increase
over many decades). For instance, bridges being proposed in long‐range
plans today will most likely be designed to last beyond 2100. Other
meframes to consider will include funding source criteria (i.e. FEMA Benefit‐
Cost me horizon for HMGP projects rewards near‐term damages and
restricts the window of impact considera on to 30 years). Regular updates of
the transporta on plan’s vulnerability assessment (see Appendix 13‐E) with
the most current projec ons of sea level rise will assist in monitoring when to
begin considering the more diﬃcult to implement protec on and reloca on/
retreat op ons.

When the me comes, decisions involving reloca on op ons would consider:







How much reloca on would cost;
How long it would take;
Economic resources available for reloca on;
Public sen ment regarding reloca on;
How essen al the facility is to system performance and what is the risk of
it being severely damaged during its lifecycle if not relocated; and
Whether or not plans exist for dealing with disrup on of facility and/or
system performance over the dura on of the reloca on me.

There are two general thresholds for making decisions to replace
infrastructure that the above ques ons would help to measure: 1) economic
write‐oﬀ, when replacement costs less than repair; and 2) when the
condi on of the infrastructure component falls below a certain standard, e.g.
frequency of interrup on due to flooding is unacceptable.

Future updates of the LRTP could also include public workshops that ask
residents and business owners to consider the hazard mi ga on need for
eventual reloca on or retreat of the transporta on infrastructure and what
impact that would have on the community. The most prac cal reloca on/
retreat strategy would be in lieu of repairs a er a disaster. If the MPO
par cipates in developing a PDRP or in a future LRTP update, an important
component would be to develop, in coordina on with other local
government agencies, threshold criteria for determining when reloca on/
retreat would be a viable op on.
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