Chapter IV. Mitigation Strategies

Measures to eliminate or reduce damage from natural hazards are identified in this chapter. After
considering the full range of possible measures, those that are most appropriate for Urbana have
been identified. These measures are prioritized according to the risk of the hazard and the cost,
benefit, and feasibility of the mitigation measure.

The mitigation measures aim to achieve the goal of protecting life and properties in the
community from hazards. The mitigation strategies are also aimed at achieving the following
objectives:

e - Reduce risk, using actions that are cost-effective and feasible.
Improve the community’s information base regarding its vulnerability.
Ensure that mitigation activities are compatible with the community’s other development
goals.

e Coordinate the mitigation efforts of different agencies.

Cost-benefit estimates were difficult to determine for each hazard. Detailed analysis of
mitigation strategies in this report are derived from the literature as well as the expert opinions
and practical knowledge of Project Impact Steering Committee members. Where possible,
monetary cost-benefit figures are outlined for strategies include burying power lines and
subsidizing wind resistant construction. However, these numbers are relatively subjective and
can be more easily and accurately calculated upon implementation in the future when additional
information is available.

Figures 4.1-4.4 at the end of this chapter summarize the mitigation approaches, implementation
strategies, costs, benefits, feasibility, and priority for each hazard.

4.1 Wind and Ice Storms

As discussed in Chapter III, Urbana has a relatively high risk of vulnerability to wind and ice
storms. Since some mitigation measures are common to both wind and ice storms, they are
discussed together in this section.

The loss of electrical service to residences during wind and ice storms is one of the most
frequently experienced impacts in Urbana, because of the predominantly above ground power
distribution systems. The large number of trees further aggravates the impact on these systems.
The mitigation measures address these problems through the following approaches:

1. Power Supply Management Approach
1a. Bury Power Lines
1b. Emergency Back-Up Power Systems for Critical Facilities/Areas of the City

1a. The primary goal of burying existing overhead utility services is to minimize damage to

utility lines during wind and ice storms. It is also a life safety hazard if power lines come down
during the storms.
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An example to illustrate the benefit of burying power lines is taken from Itasca County,
Minnesota. An overhead 7,500-volt power line had a history of numerous outages and other
problems prior to 1996 resulting from trees falling on the line during storms. The line serves 207
residential and 11 commercial customers, in addition to providing power to a communications
tower housing radio transmitters for two rural electric cooperatives and a television transmitter.
Outages were occurring seven times a year, on average, lasting anywhere from two to 24 hours.
Following a federal disaster declaration the community decided to place the line underground.
Since completion, any outages that have occurred on the line have not been the result of wind or
falling trees. Over 4,000 residents have benefited from uninterrupted television reception that,
for most of them, provides warning about hazardous weather approaching. The more-reliable
radio communications have enabled the electric co-operatives to respond quicker to outages
elsewhere in their systems and saved money from reduced maintenance costs for the buried line
corridor.

The ‘Overhead to Underground Utility Conversion® report, prepared in 2001 by the City of
Urbana’s Public Works Department, indicates that utility companies view burying lines as a
feasible action for eliminating overhead utility and tree conflict. However, it has significant
costs. For Alternative 1, which includes a full conversion of all utilities, the costs are estimated
to be at least $7,000 per household. Alternative 2, which includes the conversion of the electrical
facilities while maintaining the overhead telephone and cable television utilities, would cost
households at least $3,800.

A pilot program for undergrounding electrical service lines was undertaken as a part of the City
Project Impact activities. This program provided funds to the local power company for the
burying of service lines. Costs to the homeowner were minor and involved only the services of
an electrician and repair of any disturbed vegetation. Over 30 grants were provided by this
program and a high level of customer satisfaction was conveyed.

Since the costs are for major utility undergrounding efforts are very high and there are no known
grants available, there is little feasibility of burying existing lines in large areas. Thus, this
measure is prioritized as low. However, when considering the benefit of preventing power loss it
would be to the City’s advantage to pursue the matter in the long-term and look for funding
opportunities. It should be noted that utilities are placed underground in newer areas of the City,
as this has been mandated by the City’s Development and Subdivision Ordinance for several
years.

1b. Critical facilities face a higher risk from power outage. They should have back up power
systems. The City has a list of critical facilities in the community.

One example is taken from Faribault County in south central Minnesota. In 1997, the power
company rebuilt a 9.5-mile line directly serving about 300 rural consumers. The line also serves
as a back-up source of power to an additional 600 consumers. The records indicate that between
1993 and 1997 their whole system experienced over $605,000 in storm related damages and over
390,000 consumer outage hours. Since the rebuilding of this particular line there have been no
outages due to ice storms or high winds.
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Many critical facilities already have existing back-up power systems. Even though having back-
up power systems incurs recurring costs of repair, it is a much less costly option than burying
power lines. The City should have a system of regular checks to ensure that all critical facilities
have adequate emergency power systems, whether managed privately or by the City.

2. Urban Forestry
2a. Improved Maintenance and Proper Species Selection
2b. Post-Disaster Clean Up Plan

The impact of ice storms can be minimized through proper planning, tree selection, and tree
maintenance. Concerted action over many years is needed to minimize ice storm damage.
Sustained efforts will undoubtedly reduce fatalities, injuries, monetary losses, tree damage, and
cleanup costs to individuals and communities in regions where ice storms occur. Guidelines for
mitigating the impact of natural disasters in urban forests and other information are available
from the International Society of Arboriculture (headquarters in Savoy, Illinois), USDA Forest
Service, and Illinois Department of Natural Resources.

2a. Proper tree placement and pruning on a regular cycle will decrease a tree’s susceptibility to
ice storms. Trees should be located where they can do the least amount of property damage,
particularly that caused from trees broken by ice accumulation. On public property, the City
Arborist should ensure that trees are not planted in locations where their growth will interfere
with above-ground utilities— branches that grow into power lines and fail during ice storms
create power outages and safety hazards. Trees that remain small should be planted under and
adjacent to utility lines. Tree species, which are weak and brittle, should be avoided. Tree species
such as silver maple, Siberian elm, and green ash are relatively weak and have been found to
have a higher amount of damage than other sturdier species, such as oak, tulip, and Norway
maple trees. Private property owners should be instructed on proper tree selection and
maintenance in order to reduce ice storm damages on their properties.

2b. After storm damage has occurred, hazardous trees and branches require immediate removal
to ensure safety and prevent additional property damage. Where severe ice storms occur, disaster
plans should be developed to assist in recovery. These plans should identify priority routes for
clearing streets. The City is currently continuing to work on both of these activities.

4.2 Wind Storm

The main goal of mitigation activities is to improve building construction to minimize damage
from tornadoes and high winds. The mitigation measures can be categorized under the following
approaches:

1. Building Practice and Material
1a. Modify building code to incorporate higher wind resistant construction
methods.
1b. Provide funds for or subsidize wind resistant construction.
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1c. Provide funds for or subsidize (e.g. tax break) the cost of constructing safe
rooms.

1a. Building codes require that buildings be able to withstand a ‘design wind’ event. An
extreme windstorm can cause winds much greater than that ‘design wind’. Having a house built
to ‘code’ does not mean that it can withstand wind from any event. Therefore, safe rooms are
recommended to provide a space where people can survive extreme storms with little or no
injury. Some Urbana homeowners have voluntarily built safe rooms. Urbana is currently in the
process of updating its building code to the 2003 International Code. This is the same code that
has been adopted by the City of Champaign. Any costs associated with complying with stricter
wind protection as a part of this Code will be similar in both communities and should not have
a negative impact on housing starts.

1b., 1c. Building vulnerability is alleviated by these approaches, but costs can be quite high. The
City conducted a ‘Cost Analysis’ study for the upgrade of two demonstration homes in Urbana.
The cost of a wind resistance upgrade that would achieve a 90-mile per hour wind speed design
is 3% to 7% of the total construction cost. Cost figures provided by FEMA for construction of a
typical safe room (8°X8’) for a new home are $2000 - $6000. For existing homes, the cost would
be 20% higher. If higher wind resistant construction were made mandatory, the City would incur
enforcement and management costs. As a result, this approach is less feasible and given low
priority. However, the City should still consider providing technical and financial support to
business and homeowners who wish to participate. Further study is recommended to make such
funding programs feasible.

The state of Mississippi has used the Hazard Mitigation Grant Program (HMGP) federal funds to
reimburse up to 75% of the eligible cost of constructing and installing safe rooms or shelters, not
to exceed $3,500 for single-family shelters or in-residence safe rooms and $5,000 for group
shelters. Project participants and other non-federal sources provided the 25% non-federal share.

2, Shelters
2a. Provide new shelters.
2b. Provide incentives to encourage shelters in multi-family apartment
complexes.

2¢. Identify existing buildings as shelters, based on their accessibility, construction
type, and ownership, and strengthen as necessary.

The alternative to building safe rooms is to provide shelters. The high costs of building new
shelters make it more feasible to identify existing buildings as shelters. IEMA has also
recommended this strategy in a previous study. This is a high priority measure for Urbana. The
City should also provide incentives to encourage shelters at apartment complexes. Such
incentives could include allowing additional floor area and/or ground coverage allowed. These
shelters could even consist of a strengthened hallway or the first floor of a multistory residential
building.
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3. Mobile Homes
3a.‘Buy out’ mobile homes
3b. Modify building code for stronger tie-down and anchoring method.
3c. Provide shelters in mobile home parks
3d. Provide incentives to encourage shelters in mobile home parks

The present building code has tie-down and anchoring requirements for mobile homes. As
explained in Chapter III on Hazard Assessment, stronger tie-down requirements would not
ensure safety of the mobile homes. Thus, modifying the building code is prioritized as low.
‘Buying out’ mobile homes to minimize their vulnerability is the most effective method, but it is
expensive. Even though the City has relocated one mobile home park in the past, the feasibility is
low and thus, this measure is also has low precedence. To protect residents in the mobile home
parks, the City could provide adequate shelters or provide incentives to encourage construction
of shelters. The City should consider making it mandatory for mobile home park owners to have
shelters. This requirement could be added to the provisions governing the construction of mobile
home parks, as set forth in the Urbana Zoning Ordinance. A process of discussion with the
mobile home park owners on all these issues is recommended to arrive at mutually agreeable
decisions.

4.3 Flood

To reduce damages from flooding, two sets of polices can be adopted: corrective policies and
preventive policies. Corrective policies consist of structural methods, such as flood control
works, including channel modifications and storm water detention storage. Master drainage plans
for the whole city should provide a framework for the flood control projects. Structural projects
provide spot protection, but they must be used with care, so that they do not transfer problems
elsewhere. They also tend to create a false sense of security and encourage inappropriate use of
the floodplain.

Preventive policies consist of non-structural methods that typically encourage natural uses in the
floodplain (public park, recreation, and open-space) by regulating new development. Stormwater
runoff control is encouraged, because development can increase downstream flooding, siltation,
and erosion. Other methods include public acquisition of floodplain lands, acquisition of
frequently damaged properties, relocation of occupants from flood-prone areas, disclosure of
flood hazard information to purchasers and renters, and development of a post-flood recovery
plan that includes preventive measures.

Flooding along Boneyard Creek is frequent, but the damage is usually limited to a few properties

within the floodplain (see also Chapter 11I: Hazard Assessment). Because high costs would
exceed limited benefits, no corrective policies are recommended.
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1. Building Standards and Development Regulations (Zoning and Subdivision
Ordinance)

1a. Identify Properties in Floodplain to Decide Appropriate Mitigation Measures for
Each Property

Measures to include:
e Relocate buildings
Acquire damaged buildings
Acquire undeveloped lands
Acquire development rights
Acquire frequently damaged properties

Acquisition and relocation can be used to reduce the occupancy and value of existing exposed
property in flood hazard areas. These lands could then be used for park, recreation, and open-
space purposes that preserve the natural value of the floodplain. These measures are expensive
and are ranked as low priorities. The City should consider these actions after a detailed cost-
benefit study based on current watershed condition.

1b. Transfer Development Rights to Lower Risk Areas

To discourage new development in the floodplain, the City can provide a transfer of
development rights to a lower-risk area at a very low monetary cost. Urbana tried this measure
during development of the Boneyard Creek Master Plan, but it was not well received by
residents. Thus, it is presently prioritized as low, but it should be considered in the future.

1c. Flood Zone Building and Siting Regulations (Specify Height, Anchoring, Flood
Proofing Requirement, etc.)

A community should formulate its regulatory systems such that floodplain uses are compatible
with the natural functions of conveyance and storage. They should not reduce, restrict or impede
channel conveyance capacity or increase downstream velocities. Changes can take place in the
floodplain that reduce storage capacities. If filling is allowed by the local flood control
ordinance, compensatory storage should be encouraged. Development should be directed to areas
free from flooding. All development within the floodplain should require a permit. These
elements are already incorporated in the floodplain regulations for the Special Flood Hazard
Area (SFHA) and should continue. If the regulation were modified to become a more stringent
requirement, then it would lower the vulnerability of new buildings, but might also decrease new
home starts and/or result in a reduction in property values.

The National Flood Insurance Program (NFIP) requires that new residential buildings in the
floodplain must have freeboard, i.e. must be elevated above the Base Flood Elevation. The
freeboard accounts for future flood fringe development, uncertainties inherent with the flood
insurance study methodologies, lack of data, waves or debris that accompany the base flood, and
floods higher than the base flood. Requiring a freeboard of one or two feet of additional
protection above the base elevation can provide up to twice the savings that result from meeting
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the minimum NFIP requirement (as measured as a percentage of the building’s value). This
addition to the present regulations is prioritized as high.

2. Capital Improvement Programs

Public facilities and utilities located in the floodplain require special attention. The NFIP requires
that they be located and constructed to minimize flood damage. They should be sited away from
the floodplain. This approach is highly feasible and a high priority.

In general, storm water runoff control is necessary, because development can increase
downstream flooding, siltation, and erosion. Excess storm water runoff caused by new
development should be detained and released at a rate that will not increase peak discharges
above that which occurred prior to the development. Generally, regional detention basins are
more effective than on-site facilities. Storm water management plans are required whenever a
new development is planned.

3. Taxation & Fiscal Policies
3a. Impose impact taxes
3b. Provide tax breaks

Through the taxation policy approach, the City can discourage new hazardous development by
imposing impact taxes and encourage existing property owners to move out of the floodplain by
offering tax breaks. The size of Urbana’s floodplain limits this approach’s effectiveness and
incurs considerable administrative costs. It is a low priority.

4. Improve Information
4a. A New Flood Insurance Study
4b. Monitor Rain and Stream Gage on Boneyard Creek
4c. Create Integrated Information Base (common GIS and database)

4a. The preparation of a new flood insurance study should be considered, because conditions
have changed since the last flood insurance study was done in 1980. This will help to revise
floodplain data, such as the height and extent of the base flood, and ensure that the regulatory
mechanism is based on current watershed conditions. The City should consider applying to
FEMA for a new flood insurance study or fund a private study. If the study is done to FEMA
standards, it can be submitted to FEMA for a map revision. Because of the cost and revision
process, the priority is medium at present, but it should be pursued in the near future.

4b. This is an ongoing project, which should be continued to improve information on the
floodplain. Monitoring will also verify any impacts from the University and Champaign’s
Boneyard Creek’s improvements. This is an ongoing activity and is prioritized as high.

4c. Spatial information on all hazards should be organized in a common GIS based database, and
non-spatial information should be organized in a separate database. These together form an
integrated information base that should be accessible by all the involved agencies. This will
improve the efficiency in use and exchange of information so that the City and other agencies
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