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Author: Robert G. Paterson, University of Texas at Austin 

Time: 75 minutes

Objectives:
28b.1
Understand the natural and physical development factors that combine to create wildland-urban interface fire hazards.

28b.2
Understand the various tools that are available to reduce risk from wildfire hazards—both in terms of existing development and future development.

28b.3
Be able to identify successful examples of wildfire hazard reduction in both developed and undeveloped areas as models for practice.


Scope:
During this session the instructor will employ lecture and class discussion to describe the natural and physical development factors that combine to create wildfire hazards, discuss examples of wildfire mitigation strategies at the individual, household, subdivision and community scale to reduce risk and enhance response effectiveness, and explain how to apply existing planning and regulatory tools for the purpose of minimizing wildfire losses. Students will understand how to use various hazard reduction techniques in the wildland urban interface (e.g., housing code, landscape ordinance, subdivision regulations, road network and water supply, land management, prescribed burns, and cooperative agreements) to create more hazard resilient communities.   


Readings:
Instructor and Student Reading:

Boulder County, Colorado EMS Wildfire and WHIMS Webpages:

http://bcn.boulder.co.us/emergency/wildltxt.html
http://www.co.boulder.co.us/gislu/whims.html
http://www.co.boulder.co.us/gislu/gislis96.html
Colorado State Forestry Service, Wildland-Urban Interface Fire Hazard Mitigation Webpage. Download the CSFS Hazard Evaluation Response Plan Format at the following URL:

http://www.colostate.edu/Depts/CSFS/fire/interface.html
Deyle, Robert E., Steven P. French, Robert B. Olshansky, and Robert G. Paterson, 1998. “Hazard Assessment: The Factual Basis for Planning and Mitigation,” in Raymond Burby (ed), Cooperating with Nature: Confronting Natural Hazards with Land Use Planning for Sustainable Communities, Washington DC: Joseph Henry Press.

Firewise Home page. (1) How to make your home firewise,  (2) Assessing wildfire hazards  pdf file documents, and (3) Home safety check list at the following URLs:

http://www.firewise.org/pubs/WHAM/nfpa/

http://www.firewise.org/pubs/fwc/mainprez_index.html

http://www.firewise.org/www/down_win.htm

Florida Prescribed Burn webpage. Download the Florida Prescribed Burn Guide at the following URL: http://flame.doacs.state.fl.us/Env/fire.html

Keep Montana Green Webpage.  Read the multiple manuals on household and personal survival tactics for wildland fire settings: Download at the following URL:

http://www.keepgreen.org/forms.htm

http://flame.doacs.state.fl.us/Env/fire.html

National Fire Protection Association. 1991. 2nd edition. Wildfire Strikes Home. Washington DC: NFPA.

Radke, John, 1995. “Modeling Urban/Wildland Interface Fire Hazards with a GIS,” Geographic Information Sciences, 1, 1:9-22.

Schwab, Jim with Kenneth C. Topping, Charles C. Eadie, Robert E. Deyle, and Richard A. Smith, 1998. Planning for Post Disaster Recovery and Reconstruction, Planning Advisory Service Report 483/484.  Chicago: American Planning Association, Chapter 11 pp.261-280.

Additional Instructor Reading:

Boulder Fire Department. 1990. Wildfire Protection: A Guide for Homeowners and Developers. Boulder, CO: Boulder Fire Department.

Institute for Business and Home Safety (IBHS). 1996. Natural Hazard Mitigation Insights: Urban Wildfires, No. 5 (September) Boston, MA: IBHS.

National Fire Protection Association. Everyone’s Responsibility: Fire Protection in the Wildland/Urban Interface. Download at the following URL:


http://www.firewise.org

National Fire Protection Association. 1997. NFPA 299 Standard for the Protection of Life and Property from Wildfire. Cambridge, MA: NFPA.
Rice, Carol L. And James B. Davis. 1991. Land Use Planning May Reduce Fire Damage in Urban Wildland Mix, Gen. Tech. Rep. PSW-127. Berkeley, CA: Pacific Southwest Research Station. 

Western Fire Chiefs Association, 1991. Development Strategies in the Wildland-Urban Interface. Ontario, CA: WFCA Press.


General Requirements: 

The content may be presented as a lecture with class discussion at the conclusion.  A second option is to have a guest speaker from the state forestry division and local fire department to bring the discussion of wildfire hazard into your specific state/local context.  A third option is to schedule a class field trip where high wildfire hazards can be visited, evaluated and discussed (with or without state forestry and fire department personnel) in light of reading from this section.   


I. 
Introductory Material.

A. Wildfires are a natural part of many U.S. ecosystems such as the tall-grass prairies in the Midwest, coastal chaparral in the West, and longleaf pine Savannah in the South.  Many species that live in these ecosystems would cease to exist without periodic wildland fires. 

1. Example: the seeds of certain chaparral plant species have a hard exterior that requires the heat of a fire to score it before it is likely to germinate. 

2. Example: Lodgepole pine cones are held closed with a resin until fire melts the resin, allowing the cone to open and release the seeds.

B. Prior to the 1900s, fires occurred naturally and on a fairly frequent basis in many ecosystems of the U.S. 

1.
These fires cleaned up the understory and dead matter, providing for better forage, enhanced habitat and renewal of fire dependent species. 

2.
However, a number of severe fires between the 1880s and 1940’s led to a change in U.S. wildland fire management: a move toward strong fire suppression. 

3.
“Smoky the Bear” and “Only You Can Prevent Forest Fires” became one of the best known and highly successful public education and behavior modification campaigns in U.S. history. 

C. Many fire officials now acknowledge the folly of this fire-proof wildlands approach. 

1.
It is generally acknowledged among fire ecologists that over emphasis on suppression has created unusually high wildfire hazards (due to abnormally high fuel density building up over the years) in many wildland settings throughout the U.S.  

a.
Fires in areas with abnormally high fuel density often will burn with greater heat and intensity—taking out both understory and mature trees.   

2.
These high intensity fires often create damage in ecological systems that take decades rather than years to recover.

D. This problem of abnormally intense wildfire hazards is exacerbated by a second post WWII trend—increasing ex-urban development (NFPA, 1991).  

1.
Ex-urbanization is a pattern of development characterized by isolated homes, subdivisions and small towns in wildland settings. 

2.
Urban planners often refer to this as “buckshot” or “leapfrog” development patterns because of the random scattering of development and the tendency of such to development to “leap” well beyond the city and metropolitan boundaries.  

3.
The intersection of this kind of development with wildland fuels has been termed “the wildland-urban interface zone.”  

E. In many places in the U.S., ex-urban development is an attempt by urban dwellers to get away from it all—a return to nature.  

1.
However, the fire hazards and service delivery options in rural (wildfire hazards with some structural) vs. urban settings (largely structural fire hazard and suppression) are distinctly different and many new comers are not sufficiently aware of the change in hazard nor about the change in service levels (e.g., voluntary fire districts vs. professional fire departments and relatively long response times in rural settings) (NFPA, 1991).  

2.
Wildfire hazards are only expected to become worse in the coming decades as more people settle in the wildlands. More people equal more ignition sources and property at risk.

F. The Oakland, CA Firestorm of 1991 was a wake up call to the wildfire and emergency management professions as to how serious a threat wildfires could be---even in a heavily developed urban area.  

1.
The October 20th 1991 fire consumed approximately 1600 acres, destroyed over 2,700 structures at a cost of over $1.6 billion in damages, and claimed 25 lives. It was the costliest fire disaster in California history.  

2.
Subsequent fires in Florida, Washington, Colorado and other states have reinforced the reality of this expanding hazard (U.S FEMA, 1997; Radke, 1995).

G. Emergency Managers must coordinate with the community planning, public works and fire departments to identify areas where existing wildland fire hazards exist so that preparedness, response and mitigation actions can be undertaken, as well as to identify the highest risk areas where development should be avoided or significantly minimized to avoid future losses of life and property.

________________________________________________________________________

Objective 28b.1 Understand the natural and physical development factors that combine to create wildland-urban interface fire hazards.

Requirements:

The content should be presented as lecture.

Remarks:

I. 
Natural and physical development factors that create wildland-urban interface fire hazards.

A. Natural factors that contribute to wildland-urban interface fire hazard include:

1. Topography.

a.
Slope.  Wildland fires are significantly affected by the upward or downward incline of the earth. 

i.
As fire moves up slope, it spreads much more rapidly than on flat terrain as a result of the flame front (radiant heat) preheating upslope fuels.  

ii.
Ignition is more rapidly accomplished and burning also occurs at a more rapid pace.  

iii.
The impact of slope can be best exemplified with matches.  Light three wooden match sticks and put a stop watch on its rate of progress toward your fingers: once with an upward slope, once on the flat, and once on a down slope position.  Also note the change in flame height on different slopes. 

b.
Aspect.  Terrain with a southern orientation will tend to have a microclimate characterized by: (1) higher temperatures (from full sun exposure through most of the day); (2) dry upslope winds; and (3) drier fuels. 

i.
All of three conditions can affect ignition potential, flame length, and the rate of fire spread.

c.
Unique features.  

i.
Gulches and canyons may serve as wind funnels or act as a chimney intensifying the fire and inducing faster rates of spread (fire is a function of fuel, ignition source and oxygen/wind).  

ii.
Saddles on ridgetops will also tend draw fires along with the winds that move through them.

2. Vegetation.

a.
Fuel Density – Fuels include both living and dead vegetation on the land. In the wildland-urban interface, structures are also treated as fuels if they are not constructed in a fire safe manner (see next section). 

i.
The amount of heat energy released during a wildland fire is often defined by the amount, arrangement, and rate of combustion of the vegetative fuels. 

ii.
Fuel density is often described in terms of tons per acre.  

b.
Fuel Characteristics and Volatility – Different fuels have differing burn characteristics and the fuel characteristics of a wildland area may vary considerably. 

i.
Example: it may range from very light but fast burning fuels such as grasses (i.e., very receptive to ignition) to heavy dense fuels that are less receptive to ignition (i.e., they will burn slower) but which burn with greater intensity (such as trees and logs).  

ii.
In addition, vegetation types vary in the percentage of volatile products (resins and oil) they contain. 

iii.
Vegetation with high resin or oil content tends to burn more intensely and quickly in dry conditions than other fuels. 

iv.
Example: the Eucalyptus trees in the Oakland, CA firestorm were described as literally flashing or exploding because of the volatility of the oils within the trees (NFPA, 1991).

c.
Fuel Moisture – Drier fuels or those with low fuel moisture will tend to burn quicker and allow for greater fire intensity. 

d.
Fuel Continuity and Distribution – Vegetative cover is measured both in terms of contiguous patches as might be seen from the air (horizontal cover), and in terms of connectivity between the ground fuels (shrubs and understory) and tree crowns (also referred to as “vertical continuity”).  

i.
Larger contiguous patches of vegetation may lead to larger fires. 

ii.
Wildfire professionals promote the strategic use of fuel breaks (thinned vegetative areas) and firebreaks (e.g., zero vegetation zones such as dirt roadways, paved roads and bridges), to reduce horizontal continuity in parts of the wildland.  

iii.
Vertical continuity may promote crown fires that can promote fire spread through spotting (i.e., firebrands blown ahead of a fire –thereby creating more fire fronts). 

iv.
Crown fires tend to be the most difficult to control and the most intense wildfires since the fire is often occurring simultaneously in the canopy and surface.  

v.
Prescribed burns and other forms of fuel management that eliminate “fuel ladders” are an important part of wildland management to reduce high wildfire hazards.

3. Weather Conditions.

a.
Heat and Atmospheric Moisture Content – High temperatures and low humidity tends to dry out fuels and allow for more intense fire activity.  

i.
As drought conditions persist, wildfire hazards tend to increase correspondingly.  

ii.
Many intense wildfires in the last two decades were only brought under control after a significant change in weather made suppression efforts more feasible (e.g., Oakland Firestorm 1991; South Canyon Fire 1994) (NFPA, 1991).

b.
Wind – In wildfire modeling, the rate of spread is directly related to wind velocity and slope.  

i.
Wind can increase both the rate of burning and aerial spread.  It may also carry firebrands forward of the flame front, creating new fires several miles downwind (NFPA, 1991). 

B.
Physical development factors that contribute to wildland-urban interface fire hazard.

1. 
Subdivision design and structural vulnerability.

a. 
Structure Density – In most wildland-urban interface fire hazard analysis, structures are treated as an additional fuel model that also needs to be characterized in terms of density, characteristics and volatility.  

i.
In most examples, the density of structures is determined by lot size or the number of structures per lot (Alternatively, it may be expressed as dwelling units per acre in more urbanized settings). 

ii.
Higher structural density of susceptible units may significantly increase fire intensity.  

iii.
Urban settings with short side yard set backs may also increase fire hazard and intensity since ignition from adjacent structures becomes feasible through multiple channels—radiative heat, convection, and firebrands (NFPA, 1991; Radke, 1995).

b. 
Structure Location – structural vulnerability to wildfire will increase when homes and other structures are inappropriately sited. 

i.
Structures close to the down slope lot line will not have enough room to create a defensible space zone (zones of decreasing flammable vegetation density and height relative to the structure).  

ii.
In addition, failing to set back structures from topographic features such as the top of a slope or adjacent to chimney (draws and canyons) will also increase wildfire risk to structures. 

c. 
Structure Susceptibility to Fire Hazard – In the 1980’s and 1990’s there were many examples of homes that were unscathed by wildfire events because the homeowner built within Firewise guidelines to reduce structural susceptibility to wildfire hazards (FEMA, 1997; NFPA, 1991).  Construction factors include:

i.
Roofing. Untreated wood shake roofing is one of the most susceptible roofing materials that can be used in the wildland setting. Roofs are most susceptible to ignition caused by firebrands. Roofs should be covered with nonflammable materials (i.e., tile, metal or fire resistive shingles) and need to be inspected for gaps that could expose ignitable subroofing or roof supports (IBHS, 1996). Chimney and stovepipe outlets must be capped with mesh screen to contain sparks.

ii.
Exterior walls and windows.  Walls can ignite from direct flame contact and radiative heating.  Therefore, walls should be constructed of fire resistant materials compatible with the surrounding fuels.  Fire resistive materials include cement, plaster, stucco, and concrete masonry such as stone, brick or block. Windows exposed to intense heat may fracture or collapse allowing flames or firebrands to enter and ignite the interior. Therefore, window area should be limited on downhill slopes or heavily vegetated sideyards, and double-paned or triple-paned glass should used to better withstand high temperatures.  Exterior metal storm shutters may also be prudent for down slope portions of the house (IBHS, 1996).

iii.
Decks, Eaves and Overhangs. Exposed roof eaves, room pushouts, bay windows, and extensions over slopes such as decks—can be very vulnerable to ignition. Landscape vegetation (fuel) should be eliminated from contact with decks, eaves and overhangs. Roof eaves and overhangs should be boxed in or enclosed with nonflammable materials to reduce the surface area and eliminate the edges that can trap firebrands.  All basement and roof vents should be screened to prevent firebrands from entering the structure.

iv.
Attachments. These include any structures connected to the residence such as wood porches, trellises, wood storage sheds, and fences. When assessing the ignition potential of a structure, attachments are considered part of the structure. Whenever possible attachments should also be made of fire resistive materials to reduce wildfire risk such as chain link fencing and masonry decks.  Fire wood storage should be well away from any structure (30 feet or more) and ideally is constructed of nonflammable material. 

v.
Access/Egress. Access and egress are important for both evacuation and fire suppression efforts.  Driveways must be cleared of tree branches so pumper trucks can safely access the property, and subdivisions in wildfire hazards zones should have at least two different points of entry/exit to allow fire access and to provide alternative evacuation routes.

vi.
Utilities. Whenever feasible utilities such as electricity, phone and cable TV should be grounded to avoid additional fire starts and hazards from downed lines.  LPG tanks (butane and propane) should be at least 30 feet from any structure and have no flammable materials or trees within 10 feet. Auxiliary water supplies should be planned in high wildfire hazard settings with appropriate access (e.g., dry hydrants or auxiliary pumps that operate with an off-grid backup power source—in the event of downed power lines) (IBHS, 1996).

________________________________________________________________________

Objective 28b.2 Understand the various tools that are available to reduce risk from wildfire hazards—both in terms of existing development and future development.

Requirements:

The content should be presented as lecture.  As the figure below suggests, building disaster resilient communities in regions with wildfire risks requires a balanced and comprehensive approach to reduce risk and protect lives for both areas already developed in high hazard zones and to prevent the creation of additional risk in undeveloped or wildland areas that surround a community.  

This section describes programs and activities to reduce risk from wildfire in both developed and undeveloped areas.

	


	


I.
Comprehensive and hazards mitigation planning.
A.
Wildfire hazards and appropriate mitigation strategies can be developed at the regional and community scales through comprehensive planning or through stand alone multi-hazard mitigation planning.  

1.
While the former is preferable due to its integration into multiple facets of community change and development, the latter can be equally effective. 

2.
Wildfire hazard identification should be completed for future growth areas and for existing development already located in the wildland-urban interface.  

3.
Mitigation, preparedness and response strategies need to be devised for both settings.

B.
There are basically two approaches to the wildfire hazards analysis. 

1.
The first approach is demonstrated in the readings on the Oakland Hills (Radke, 1995) and Boulder County Colorado (Boulder, 2000) hazard mitigation efforts where they used GIS to produce a series of wildfire hazard maps that build on existing databases and created addition wildfire risk data (e.g., vegetative cover maps from satellite imagery and digital elevation models).  

a.
When all the various mapped wildfire risk factors (e.g.., slope, fuels, structural density etc.,) and the relative weights are applied for each risk factor, a composite “master” wildfire risk map is created by overlaying the mapped layers.  

b.
This approach has the advantage of providing multiple spatially delineated wildfire risk maps that can be manipulated to plan and take action for wildfire mitigation, preparedness, response and recovery.  

c.
An additional advantage of this approach is that fire models may be used in conjunction with the database generated to explore the impact of a variety of mitigation and response actions on fire behavior. 

2.
In the absence of personnel and equipment to use a GIS to conduct the hazards analysis, a second approach that is more basic but nevertheless useful is a basic parcel ranking system such as that outlined in the NFPA 299 Standard for the Protection of Life and Property (1997), Western Fire Chiefs (1993) Development Strategies guidebook or as described in the Colorado State Forest Service Response Planning guidance (2000) that can be downloaded from the Internet.  

a.
Under this approach, a composite wildfire risk ranking is generated using a checklist with numerical values assigned to each risk factor.  

b.
The risk factors are summed to delineate relative wildfire hazards on a single hazard map (based on a predetermined weighting system and threshold values of what constitutes high, moderate and low risk). 

c.
Individual maps that define specific wildfire hazard concerns (like areas with greatest concentration of woodshake roofs) can also be produced from the checklist although certain aspects of the mapping will be relatively crude in comparison to the GIS approach (e.g., slope, water features and vegetative cover).

B. 
Land development and building code regulations.
1.
Once a community has a firm understanding of its wildfire hazards in undeveloped and developed areas of the community, it can then evaluate the adequacy of its land development code and building code provisions to see if additional changes are needed to reduce vulnerability from wildfire losses.  

2.
The regulations that Emergency Managers would typically review with the Community Land use Planner and City Engineer include the zoning, subdivision, landscape, and building codes:

a.
Zoning  -- Emergency managers might want to consider: 

i.
Whether existing uses are compatible with high wildfire hazard zones (e.g., business uses with explosive materials or chemicals, multifamily, schools, medical, and elderly housing).

ii.
Whether high wildfire hazard zones need to have the density reduced (e.g., shift from 4 dwelling units per acre to 1 dwelling unit or less per acre) to reduce people and property at risk

iii.
Whether structures should be required to locate near the local or collector road for emergency access.

iv.
Whether structures need special down slope setbacks to leave room for defensible space landscaping.

b.
Subdivision regulations -- Emergency managers might want to consider: 

i.
Whether lot configurations provide a safe building envelope relative to wildfire hazards and topographic hazards (e.g., ridge top may need a 100 foot setback).

ii.
Whether grading should create relatively flat portions of the parcel to safely site homes.

iii.
Whether subdivision design includes storm water retention ponds with dry hydrants and other auxiliary water sources.

iv.
Whether the road network provides enough street width for emergency vehicle access, that no roads exceed the slope gradient for fire vehicle access, and that there are at least two or more ways in and out of the subdivision for access and evacuation purposes. 

c.
Landscape Ordinance –The landscape code often describes what plant types should be used, how landscaping should be used to buffer land uses, how landscaping is to be maintained, and how trees should be protected during the development process.  In areas with high wildfire hazards, the landscape code is also the place where the Emergency Manager should consider: 

i.
Whether fire resistant plant species should be recommended or specified.

ii.
Whether defensible space landscaping should be specified for the three major zones around the structure (see for example IBHS, 1996).

iii.
Whether drip irrigation or automated sprinkler systems should be required for the zone immediately adjacent to the structure.

iv.
Whether powerlines need to be grounded.

v.
Whether fire resistive landscaping materials and planters should be specified (e.g., use of stone planters as radiant heat shield around structure). 

d.
Building code – Emergency Managers might consider: 

i.
Whether fire resistive roofing requirements are adequate and whether higher fire resistive roofing material must be used when homeowners replace roofing in high hazard zones (i.e., a retrofit requirement).

ii.
Whether fire resistive siding materials requirements are adequate.

iii.
Whether window specifications are adequate in terms of area exposed and windows used.

iv.
Whether structural accessory materials are required to be fire resistive.

v.
Whether roof sprinkler systems are needed.

vi.
Whether eaves, balconies, decks, overhangs and vents are adequately addressed in terms of boxing and screening requirements.

e.
Impact review – Boulder County Colorado also uses the equivalent of a wildfire impact assessment process when development is proposed in high wildfire hazards zones. 

i.
Applicants for development must demonstrate how they will mitigate fire hazards through a site plan review process that specifies conditions, considerations and requirements.  

ii.
The process ties together issues covered by multiple codes in one development review process (Boulder County Site Plan Review for Wildfire Mitigation Plan, 1994). 

C. 
Public education programs.

1. 
Individual Survival Strategies.

a.
Community meetings, public and private school curricula, door-to-door discussion with homeowners by fire department personnel, leaving brochures at homes all may be useful in educating the public on how to survive in a wildfire event.  

b.
Discussion should cover how to survive in the open, in a car, and if trapped at home (see e.g., Montana Keep It Green brochures that can be downloaded off the Internet as noted in the student reading section). 

2. 
Business and Household Emergency Plans.

a.
The importance of household emergency plans is equally valid for wildfire hazards as for any other natural or technological hazard.  

b.
Similar dissemination techniques can be used for FEMA (1996) household emergency planning guides. 

3.
 Remodeling Guidelines.

a.
In addition to land development and building code provisions for new development, it is equally important to make sure that those code provisions take effect when homes and businesses in high hazard zones undertake major renovations or remodeling to gradual reduce wildfire hazards. 

4.
Building Contractor Programs.

a.
In many communities it may be advisable to undertake training or demonstration projects for the building and landscape contractor community to ensure they fully understand firewise construction practices (e.g., roof closure, boxing, and defensible space landscaping principles).

D. 
Incentive programs. 

1.
Tax Abatement for wildfire hazard retrofit.

a.
One way to offset the added costs that may be associated with more firewise construction or remodeling efforts is to estimate the average per unit or square footage costs for the risk reduction activities and to provide a tax abatement for a period of time to allow property owners to recover all or a portion of that cost in temporarily abated taxes. 

2.
Rebate or Waiver of Permit Fees Program for Hazard Assessment and Certified Retrofit Plan.

a.
In California, some communities provide a rebate of hazard reduction retrofit costs at the time of home purchase or construction by giving up a portion of the cities’ real estate transfer tax revenues for certified retrofit projects.  

b.
They also have waived development permit fees to offset the retrofit costs.  

c.
It may be possible to create a similar program for wildfire hazard retrofits.

E.
Capital Improvements Programming (CIP) and Infrastructure Policy.

1.
Emergency managers should compare their community CIP with hazard zone mapping and suggest, where appropriate, that extensions and capacity enhancements do not occur in largely undeveloped, high wildfire hazard zones to keep risk to a minimum.  

2.
In addition, as noted in the Oakland firestorm case study, careful consideration must be given to the adequacy of the water supply, hydrant spacing, road and bridge network capacity for EMS response and treatment of utility lines to minimize wildfire risks in already developed areas.  

3.
Additional factors to consider include: 

a.
Over sizing fire hoses to at least 3.5 inch diameters for wildfire conditions.

b.
Creating a complete auxiliary water supply system to supplement pressurized water sources with dry hydrants for quick use.

c.
Grounding electricity, phone and cable utilities in high hazard zones.
F.
Land Acquisition Planning.

1.
Once wildfire hazard zones have been delineated, it may be possible to acquire high hazard properties for low intensity uses such as park land, limited camping, hunting, and trails. 

2.
Voluntary purchase and eminent domain may be used to acquire the highest hazard parcels.  

3.
Alternatively, a community may also explore just the purchase of development rights in the land allowing property owners to continue sustainable forestry practices (and keeping the land on the tax rolls).  

4.
Another option is a market based approach through the use of a transfer of development rights (TDR) program, but this is conditional on a variety of market and political factors including: 

a.
Strong market demand in the receiving zone.

b.
Having the local political will not to up-zone in the face of that demand and thereby undermine the TDR market operation.

G. 
Wildfire Fire Suppression Training and Regional Compacts.

1.
Many regions facing wildfire risks have entered in regional memorandums of understanding, cooperative response compacts, and engaged in joint wildfire suppression training exercises.  

2.
The agreements strive to reduce response times, pre-arrange response cost allocation, provide for an improved incident command system, and ensure safer and more effective support operations.  

a.
Examples include: Boise Idaho, Front Agreement; Closet Forces Agreement, Utah; and the Northern Rockies Coordinating Group (NFPA, 1991).
H. 
Public Land and Open Space Wildfire Hazard Reduction Requirements.

1.
Public agencies, non-profits and private property owners have an ethical, and in many states where forestry operations are permitted, a legal obligation to appropriately manage their large property holdings to reduce risk of wildfire on adjacent communities and property owners.  This can be accomplished through multiple programs, including:
a.
Setbacks to wildland settings. 

i.
In high hazard zones with large contiguous tracts of wildland fuels, deep setbacks can be required to keep residential structures and other uses far enough away to allow for the creation of defensible space. 

b.
Fuel load management and fuel breaks.

i.
This includes the use of commercial or selective thinning programs strategically at the boundaries of large open spaces where adjacent residential uses may be placed at risk.  

ii.
It is also important to enforce standard forestry “best practices” of disposal or treatment of slash, stand maintenance, and firebreak/fuel break maintenance along roads and utility ROW. 

iii.
In many regions, fuel loads are effectively reduced through prescribed burns (see Florida Prescribed Burn Handbook (2000) noted in student reading section) and through mechanical or biological methods (e.g., goats and cows) to reduce fuel density and vertical continuity of fuels. 

________________________________________________________________________

Objective 28b.3 Be able to identify successful examples of wildfire hazard reduction in both developed and undeveloped areas as models for practice.

Requirements:

The primary case studies are Oakland, CA and Boulder County, CO; however, this can be expanded with acquisition of additional materials outlined in the Wildfire Strikes Home guidebook (NFPA, 1991) that details multiple model mitigation activities undertaken up through 1991.  

Remarks:

I.
Discuss ways to overcome resistance by property owners and community residential associations to build in a “firewise” capacity. 

A.
The instructor should emphasize: 

1.
The importance of a coalition of committed firewise public advocates—fire department, planning department, public works department etc.

2.
A solid information base on the hazard.

3.
Media support.

4.
Public education programs.  How does the class think this would play out in their class exercise community?  What would their strategy be to enhance wildfire mitigation capacity?

B.
Prescribed burns are an effective fuel reduction technique but also may be difficult to enact due to lack of knowledge by large land holders, public fear, and air pollution concerns.  

1.
Have the class explore case examples of its use by federal agencies, states such as Colorado and Florida, and the Nature Conservancy web pages.  

2.
Develop through a brainstorming session, a list of “best practices” for prescribed burn programming.

C.
Discuss the relative advantages and disadvantages of using a regulatory as opposed to a land acquisition approach to keep the highest hazard areas out of harms way. 

1.
What factors would determine the approach in the case study community?
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