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Objectives:
27a.1
Understand how to plan and design land uses in and near floodplains, to further the goals of disaster-resilient communities.


Scope:
During this session the instructor will employ lecture and class discussion to describe floodplain processes, discuss appropriate uses of floodplain land, outline the principles of the National Flood Insurance Program, and explain how to apply existing planning and regulatory tools for the purpose of minimizing flood losses.  An important theme in this session is the idea that floodplain land use management can achieve multiple objectives in addition to flood loss reduction.


Reading:
Student and Instructor Reading:
Federal Interagency Floodplain Management Task Force.  1996.  Protecting Floodplain Resources: A Guidebook for Communities (2nd ed.).  Washington, DC: Federal Emergency Management Agency, FEMA 268, pp. 1-16.

Morris, Marya.  1997.  Subdivision Design in Flood Hazard Areas.  Planning Advisory Service Report No. 473, Chicago: American Planning Association, pp. 62.

Additional Instructor Reading:

Arendt, Randall. 1996. Conservation Design for Subdivisions. A Practical Guide to Creating Open Space Networks.  Washington, DC: Island Press.

Association of State Floodplain Managers.  1996.  Using Multi-objective Management to Reduce Flood Losses in Your Watershed. Washington, DC: U.S. Environmental Protection Agency.

Burby, Raymond J.; and French, Steven A. 1985. “The Community Floodplain Land Use Management Program,” In Flood Plain Land Use Management: A National Assessment.  Boulder, CO: Westview Press, pp. 27-48.

Faber, Scott.  1996.  On Borrowed Land: Public Policies for Floodplains. Cambridge, MA:

Lincoln Institute of Land Policy. 

Federal Interagency Floodplain Management Task Force.  1996.  Protecting Floodplain Resources: A Guidebook for Communities (2nd ed.).  Washington, DC: Federal Emergency Management Agency, FEMA 268. 41 pp.

Little, Charles. 1990.  Greenways for America. Baltimore, MD: Johns Hopkins University Press.

National Flood Insurance Program Community Rating System Example Plans.  1996.  Washington, DC: FEMA.

Natural Hazards Research and Applications Information Center, University of Colorado.  1992.  Floodplain Management in the United States: An Assessment Report, Volume 1, Summary.  Prepared for The Federal Interagency Floodplain Management Task Force.  Washington, DC: FEMA, FIA-17, May 1992.

Schueler, Thomas R.  1995.  Site Planning for Urban Stream Protection.  Washington, DC: Metropolitan Washington Council of Governments.

Internet Resources

Federal Emergency Management Agency, Federal Insurance and Mitigation Administration, Mitigation Programs, National Flood Insurance Program, http://www.fema.gov/nfip/
Institute for Business and Home Safety, Flood page, http://www.ibhs.org/natural_disasters/flood.asp?id=4


General Requirements: 

The content should be presented as lecture with class discussion at the conclusion.


Objective 27a.1 Understand how to plan and design land uses in and near floodplains, to further the goals of disaster-resilient communities.

Requirements:

The content should be presented as lecture.

Remarks:

I.
Understanding the floodplain.

A.
Rivers are natural features that shape the landscape (see Slide 1).

1.
They carve channels, transport sediment, and deposit sediment in adjacent areas during high flows.

2.
Rivers are in equilibrium with their channel size, form, and slope. (Perturbations in one aspect of this system can result in undesired effects on other aspects).

3.
Valley bottoms require periodic floods to replenish their sediment.

B.
The level area next to a river is its floodplain.  


1.
Areas near a river flood periodically.


2.
The closer to the river, the more often they flood.

C.
Lowlands and depressions near the river often result in the formation of wetlands. 

1.
The vegetation and habitats of wetlands are dependant on the permanent or periodic inundation with water.

D.
A watershed is the area of land that is drained by the river.  

1.
Land use modifications within the watershed can affect surface water runoff, thereby affecting downstream portions of the river.

E.
The river, floodplain, and characteristic plant and animal species of this environment form an ecosystem, in which all the parts are related and affect one another.  

1.
Together, both the physical and biological parts of the system function to:


a.
Store and convey floodwaters.


b.
Protect water quality.


c.
Prevent erosion.

d.
Maintain habitats for fish and wildlife (see Federal Interagency Floodplain Management Task Force, 1996, pp. 5-12).

2.
“Rivers were here long before man, and for untold ages every stream has periodically exercised its right to expand when carrying more than normal flow.  

a.
Man’s error has not been the neglect of flood-control measures, but his refusal to recognize the right of rivers to their floodplain...” (Engineering-News Record, 1937, quoted in Federal Interagency Floodplain Management Task Force, 1996, p. 13).

II.
Opportunities for multiple uses of floodplains.

A.
A hazard-resilient community will use the floodplain in ways that are compatible with the natural functions of the floodplain.

B.
Urban areas.

2. Floodplains that are already developed:

a.
Structures are in flood-prone areas, and are vulnerable to flooding.

b.
Flood storage areas have been lost, which increases frequency of flooding and erosion downstream.

c.
Flood levels are higher in adjacent waterways and contribute to polluted runoff.

d.
Wetlands have been lost and cannot perform their function in reducing runoff, maintaining water quality, and providing habitats for land and water species.

2. Mitigation options are limited, but viable in many places.

a.
Acquisition and demolition or relocation of structures in worst areas.

b.
Restoration of natural areas.

C.
Suburban areas, on urban fringe:

1.
Areas undergoing development still have open space left to work with.

2.
There are many options for maintaining natural functions of floodplains.

a.
Public acquisition.

b.
Clustered developments, leaving floodplains in common open space.

c.
Requirements for stream setbacks and vegetated buffer zones (other subdivision regulations, as discussed later in this session).

d.
Restoration of streams and wetlands degraded by agricultural activities.

D.
Rural areas.

1.
Open space is not lacking, but quality of the open space may be a problem.

2.
Need programs to:


a.
Control erosion.


b.
Re-vegetate stream banks.


c.
Acquire and restore wetlands.


d.
Provide vegetated buffers along streams.

E.
All areas: use of the floodplain for open space and recreation.

1. 
Land suitable for recreation is often compatible with floodplain functions, and their recreation functions can resume after floodwaters recede.

a.
Examples include:


i.
Hiking trails. 


ii.
Wildlife observation parks. 




iii.
Restored wetlands for hunting. 




iv.
Boating access. 




v.
Camping and picnicking areas. 




vi.
Protection of historic and archaeological sites.  

b.
Active ball fields can also be appropriate, because their use can easily resume after flooding, and because they allow rainwater to infiltrate into the ground.  

c.
It is important, however, to also have natural areas and wetlands nearby to provide their important hydrological and biological functions.

2.
Greenways: an integrating concept (see Slide 2).

a.
Greenways are linear parklands, usually along waterways or abandoned rail lines.

b.
They connect different parts of the community, and when equipped with good trail systems, provide safe long-distance transportation routes for bicyclists and pedestrians.

c.
Because of their linear form, they maximize parkland access for a large population, in many different parts of town.

d.
They may connect larger parks together, and serve as migration corridors for wildlife.

e.
Greenways provide a particularly effective means of turning a flooding problem into a recreational and environmental asset.

III. 
National Flood Insurance Program (NFIP).
A.
NFIP provides the benefits of federally backed flood insurance to communities that agree to regulate floodplain development (usually through building regulations, but also using zoning and subdivision regulations, or through a separate floodplain management ordinance).

B.
NFIP requires that the floodway (the part of the floodplain that carries most of the flood flow) be free of any obstructions that would raise the water level.  (see Slide 3).

C.
The Community Rating System (CRS) provides incentives (lower insurance premiums) to communities that meet certain standards for their floodplain management activities.  

1. One of the activities valued by CRS is planning.
1. Communities that engage in a meaningful planning process (a planning document alone is not enough) can receive credit under the CRS.

D.
Under NFIP, FEMA publishes floodplain maps (Flood Hazard Boundary Maps and Flood Insurance Rate Maps). (see Slide 4)

1.
They show the 100-year flood boundary: the flood that has a 1% probability of being equaled or exceeded in any given year.  


a.
This is also called the base flood elevation (BFE). 


b.
Floodplain management regulations are required in this zone.

2.
Some maps also show the 500-year flood, as well as coastal high hazard areas and other types of flood areas.

3.
Some communities supplement maps provided by FEMA, including:

a.
Map floodplains based on full buildout of watersheds rather than existing watershed development (this helps keep the map current as watersheds develop).

b.
Map floodplains in watersheds of less than one square mile based on soil maps showing alluvial soils.

E.
Minimum requirements of communities participating in the NFIP.

1.
All development within the 100-year flood zone must have a permit from the local government.

2.
Development is generally not allowed in the floodway, unless the owner can submit an engineering study that shows it will not raise the base flood.  The purpose of floodway construction restrictions is because it can adversely affect other nearby properties by obstructing flows and raising floodwaters. 

1. New residential buildings in the floodplain must have their lowest floors elevated to the level of the 100-year flood.  Nonresidential buildings can be either elevated or flood-proofed.

1. Additions or repairs to buildings constructed before floodplain maps were prepared and worth more than 50 percent of the original building are treated as a new building and must be elevated to the level of the 100-year flood.

IV. 
Planning and regulatory tools for floodplain management (see Morris, pp. 15-41).

A.
Comprehensive planning.  

2. As discussed in Session 11, the comprehensive plan should identify flood prone areas, and the planning process should be used to identify the policies and strategies most appropriate to the community.

2. Floodplain management policies should be coordinated with other elements of the plan, such as land use, community facilities, and open space.

B.
Floodplain management planning.  

1.
As discussed in Session 11, it is best if this can be linked to the comprehensive planning process.  

2.
This might include a program for property acquisition, relocation, and restoration of natural floodplains.

C.
Zoning and subdivision regulations.

1.
These are police-power regulations, applied to a designated flood hazard zone.  They may be in the zoning ordinance, subdivision ordinance, or a stand-alone floodplain ordinance.

2.
The regulations usually designate a flood hazard zone on a map.

a.
Usually this is the 100-year flood boundary from the FIRM.

b.
It acts as an “overlay” district in the zoning code, with requirements that supplement those in the zoning, subdivision, and building codes.

3.
The zoning ordinance can specify allowable land use types and intensities appropriate for a floodplain overlay zone.

a.
Low-density zoning is a common way of reducing development in and adjacent to floodplain areas.  This works best in conjunction with subdivision ordinances with site design standards.

b.
Zoning is also used to prevent the use of floodplains for dangerous uses, such as those that store or handle hazardous materials.

4.
The building code can make specific requirements of floodplain structures, such as: 

a.
Building elevation above specified flood level.

b.
Waterproofing.

c.
Water-resistant building materials.

d.
Design of walls and connections to withstand horizontal and uplift forces of floodwater and debris.

e.
Design of foundations to resist vertical and lateral flood pressures.

f.
Waterproof utility connections.

5.
The subdivision ordinance regulates arrangement of lots and infrastructure so as to ensure that all lots are buildable and safe.  

a.
Provisions can address:

i.
Lot siting.

ii.
Infrastructure layout and construction standards.

iii.
Stormwater management.

iv.
Sediment control.

v.
Provisions for future maintenance of common areas

vi.
Requirements for additional site-specific engineering and geologic studies.  

b.
Subdivision ordinances give local governments considerable authority over the layout and construction of new development.

6.
Subdivision provisions to minimize flood risk include:

a.
Cluster development.  This retains the overall density allowed for the parcel by the zoning ordinance but requires the lots to be clustered on high ground.  The floodplain is retained as permanent open space, usually maintained by a homeowner association. (see Slide 5)

b.
Density transfers or bonuses.  Similar to clustering, developers can transfer density from one part of the site to another.  As an incentive, some ordinances provide for additional density for developments that meet or exceed specified objectives.

c.
Open space requirements.  Many subdivision ordinances require a minimum area to be retained as common open space, with some of it required to be left in its natural state.  Floodplain provisions might require additional open space on floodplain sites.

d.
Greenways, buffers, and setbacks.  

i.
Communities that designate greenways in their plans might require dedications or easements from all new subdivisions along the greenways.  

ii.
Subdivison regulations can also require setbacks from streams or floodplains, and might also require vegetation to buffer the effect of development on waterways.

e.
Site design to reduce impact on downstream areas.  These include a variety of actions, such as:

i.
Reduction in impervious surfaces.

ii.
Landscaped open space.

iii.
Stormwater detention basins.

iv.
On-site storage in depressions or swales.

v.
Grass-lined swales.

vi.
Vegetated buffers along watercourses.

vii.
Building setbacks from watercourses.

viii.
Orienting buildings to minimize obstruction of flood flows.

f.
Provision for emergency access. Roads and driveways should be sited at elevations so as to provide for evacuation as well as police and fire access.  Subdivisions should have more than one access route.

g.
Location of utilities above the base flood. 

7.
Planned unit developments (PUDs).

a.
PUDs are large mixed-use projects that combine the functions of a zoning and subdivision ordinance (but they are usually specified under the zoning ordinance).  

b.
They allow for flexibility in site design. 

c.
Floodplain management principles for subdivisions are also appropriate for PUDs. 

8.
Transferable development rights (TDR) systems.

 a.
TDR is used to shift development from unsuitable areas to more desirable areas within a jurisdiction.  

b.
A TDR program relocates development rights from one property to another, rather than shifting development from one part of a place to another, as in cluster development.

c. These work best in places with high development demand in both sending and receiving areas.

Discussion Questions

2. What do you think the flood hazard is in this community?  Do you know when the last damaging flood occurred?

2. Where are the most flood prone parts of the community?  What land uses are threatened?

2. Do you have personal experience with a flood?

2. What do you think your local government should do to reduce future flood damages to existing buildings and to future development?
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