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Executive Summary

This document is the 2016 update of the 2007 Community Wildfire Protection Plan for
Klamath County, Oregon (KC CWPP). The content of the 2007 KC CWPP was
developed to meet the intent of the National Fire Plan (NFP) and the Healthy Forest
Restoration Act (HFRA). That document was prepared to support the planning efforts of
all agencies and districts that participate in wildland fire management throughout
Klamath County. The 2007 KC CWPP compiled analysis of wildland fire hazard for
defined WUI (Wildland Urban Interface) communities in Klamath County. This updated
CWPP for Klamath County will address the progress made on the goals, objectives and
strategy stated in the 2007 KC CWPP. The reader is encouraged to download the 2007
KC CWPP at kcrsg.org. Some applicable portions of that document are used here with
edits to bring the reader to 2016.

A common thought among the organizers of the 2007 KC CWPP was that documenting
the wildfire risk in the county was not enough. Several CWPP documents for Klamath
County communities in the wildland urban interface (WUI) had been produced. A vision
for improving the risk information for the rural communities and making it available for
tactical firefighting operations and strategic fuels treatment planning was developed by
that steering group. That vision has evolved to the results discussed in this CWPP
update.

During the summer of 2006 a team of intern students were hired, trained and deployed
throughout Klamath County. They gathered property surveys on over 10,000 rural
properties. Information collected included several attributes about structures: roof
material, siding, decking, presence of firewood or propane tanks and wildland surface
fuel conditions, plus many other information points to assess wildfire risk and hazard.
The process utilized handheld data recorders, digital cameras, a global positioning
system unit (gps) and a software package from a contractor to compile the data.
Making this data available for tactical use by fire suppression resources was a
continuing goal of the CWPP steering group. Over 2,000 additional rural residential
properties have been added to the data to date. This process was noted in the 2007 KC
CWPP.

Utilizing GIS software (ArcGIS© by ESRI, Environmental Systems Research Institute,
Redlands, CA, www.esri.com), the structure and parcel locations and data were
incorporated into printed maps and compact discs (CDs). These maps and CDs were
organized into file cases and distributed to officers of the districts and agencies
providing wildland fire protection in Klamath County. These kits have proved very
useful to responding department and agency personnel on wildland fires in Klamath
County. These kits represented the technology available at the time.

The data collection tools used for the property surveys were assembled into structure
survey kits. Those kits were prepared to deploy on emerging incidents in locations
without structure surveys completed. Some of those kits were placed in the Mobile
Command Unit (MCU). Other kits were held for deployment on emerging incidents.

Page 3 of 59


http://www.kcrsg.org/
http://www.esri.com/

The MCU was acquired in 2006 with Title 11l grant funds. The MCU was outfitted with
work space to allow management, GIS analysis and mapping support for emerging all-
risk incidents. An article featured the MCU in Wildland Firefighter magazine: MCU
March 07. The MCU was prepared for deployment in 2007. It was first used to provide
GIS products and work space to support the Oregon State Fire Marshal (OSFM) Red
Team deployed to the Vernonia Flood in December of 2007. Mapping products enabled
Incident Management Team personnel to brief local officials on the extent of predicted
flooding relative to values at risk. Accurate mapping of the forecast high water line
allowed managers and public officials to make better decisions about priorities. The
MCU has since supported incident management training exercises in addition to
numerous wildfire and all-risk incidents in and out of Klamath County, including large
interagency wildland fire incidents.

From 2007 through 2012 efforts were made to increase and update existing structure
survey data. Additionally, steering committee members for the KC CWPP update were
looking for emerging technology to incorporate the structure data collection process and
other desired GIS mapping capabilities to web-connected devices, including smart
phones, tablets, notebooks and laptop PCs. This technology vendor search was based
on remaining goals and objectives of the steering committee. Consultation with public
safety staff from ESRI directed the steering group to two companies. Both companies
were evaluated and one was selected to develop the product the steering group
envisioned.

From 2013 to the present time the steering group has worked with the selected
company, Intterra (intterragroup.com), to incorporate the collected county structure
survey data into an application that would work with any web-connected device.
Structure and parcel hazard rating processes were improved and the ability to collect
the survey data was added to the application.

The application has evolved into two versions: Klamath County Situation Analyst (KC
SA) and Situation Analyst Field Tool (SA FT). KC SA is the application used by a web-
based device with connectivity to the internet (online). SA FT can be used on a device
that is not connected (offline). KC SA has a full array of user tools to allow real time
mapping and tracking of resources on emerging incidents. SA FT has less capabilities,
but can allow a person to collect data offline for uploading to KC SA when connectivity
is available.

Work is continuing to develop the portions of the application that allow responders to
manage, organize and document emerging incidents. The goal is live management of
resources on an incident with seamless transition of information from initial phases to a
more complex and extended incident. This application has greatly increased
efficiencies for incident responders. The Oregon State Fire Marshall has adopted the
application to support its Incident Management Teams and fire districts throughout the
state of Oregon. Many fire districts and agencies have been exposed to the application
returning favorable reviews. Many have actively collected structure risk assessment
data for their jurisdictions.
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The Keno RFPD and Klamath County were selected for a Special Achievement in GIS
(SAG) award at the 2015 ESRI International User Conference in San Diego in the
Public Safety division. This award was one of less than 200 in the world and was in
recognition oft h e p rimporance @ public safety and responders on emerging
incidents and planning for future incidents. More details are at the link above.

In early 2015 the steering group decided to follow the emerging emphasis on
publications for public education about living in the wildland urban interface. They
adapted a format from the University of Nevada - Reno. The Lake Tahoe Basin was the
subject of an initial version of the concept of fire-adapted communities following the
Angora Fire of July, 2007. That wildfire covered 3,100 acres and destroyed 254 homes,
plus 75 commercial and other structures. The CWPP steering group and Oregon State
University (OSU) Extension worked collaboratively to develop and publish Fire-Adapted
Communities: The Next Step in Wildfire Preparedness for Klamath County, Oregon.
The publication is available to view and download at: www.kcrsg.org.

As of the 2007 KC CWPP the county had experienced an overall emerging economy in
real estate. This brought many new residents into the county seeking a more relaxed
life style and a home in the trees. The economic recession of 2008 stopped some of
the more aggressive development proposals and the local economy stalled for several
years. Slight upticks in the last year have been noted. New building permits have been
on a slow rise since 2011.

As noted in the 2007 KC CWPP, much of Klamath County is rural. Per July 28, 2016
data Federal owned land in Klamath County accounts for 58% of the landmass. Private
timberland holdings make up a significant remainder of the county. Numerous
dispersed communities which have no formal structure fire protection exist in the
county. A recent check of county records showed 7,385 residential structures that are
unprotected. These residential parcels are not within a structure fire protection district.
Of these, 940 parcels have improvements with assessed values greater than $10,000.
It should be noted that the total assessed value of these 940 unprotected parcels is
$91,378,480. Many rural residents falsely assume state or federal structure fire
protection is provided. These agencies provide wildland fire protection, but not structure
fire protection. Since the 2007 KC CWPP was prepared, 17 residential structures have
burned as a result of wildland fire.

Wildland fire is part of the ecosystem throughout most of Klamath County. Natural
wildfire ignitions (lightning) and aboriginal fire sources (intentional or not) have played a
major role in the forest ecosystems. Wildland fire shaped the vegetative landscape of
Klamath County for centuries before settlement. Settlement brought a strong social
sentiment to eliminate or reduce the threat of wildfire. Wildland fire suppression has
been an influence on the forests of Klamath County for over a century. Wildland fire
suppression (or management) is now a necessity as the values at risk increase
throughout the Klamath County wildland urban interface. A challenge facing private and
public land managers is how to achieve treatments to reduce the impacts of wildfires in
forests where fire suppression has been aggressive since the early 20" century.
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Fire suppression activity leads to increased vegetation and biomass, as evidenced by
stocking density (stems per acre) and increased canopy density. Without fire as an
agent of stocking control, or forest management activities (thinning, prescribed fire), a
stand of trees and/or shrubs will become dense and decadent. This condition
represents a high fire hazard. Successful wildland fire suppression efforts over decades
have led to wildland fires too intense to suppress, as vegetation continues to develop
un-checked.

As stated in the 2007 KC CWPP: Protection of properties, especially residential
structures, in a wildland fire environment such as Klamath County requires
understanding several points.

Recognition that fire is part of the landscape.

Wildland urban interface properties, especially those with structures, need to be
managed to reduce the intensity of wildland fire when fire occurs.

1 Fire protection agencies and districts in the county are equipped with the
best information available in order to provide the best fire protection
decisions.

)l
1

The advancements made since the 2007 KC CWPP are the result of focus on the third
point above in bold text. Fire protection includes rapid decisions on wildland fire
incidents and strategic decisions for effective hazard reduction treatments.

Goals and Objectives

The 2007 Klamath County CWPP was developed to compile documentation that
supports the following goals and objectives:

1 Protect human life and property from wildfire.

1 Increase the capacity for structure fire protection through pre-planning and fuels

hazard treatment.

Inform the public of realities of living in fire ecosystems.

Develop a plan that can be updated for future needs of the Klamath County fire

protection districts, agencies, and the public.

91 Develop and update a GIS database that will enable rapid, accurate
assessments for future emergency management decisions.

1 Improve interagency cooperation through a combined effort on this CWPP.

il
il

The steering committee for this 2016 update can state that these goals and objectives
have been the focus since the 2007 document. The project accomplishments since
2007 have clearly met these goals and objectives.

Strategy

Before and since the 2007 KC CWPP, Klamath County has experienced large wildland
fires and will continue to have large wildland fires that threaten or destroy residential
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property. The large portions of the county without formal fire protection are of concern
to the Klamath County fire protection districts and agencies. It is well understood that
reducing the fire behavior potential of wildland fires increases the protection capacity of
firefighting resources. Actions taken by property owners can decrease the likelihood of
sustaining damage when a wildland fire occurs. Information about roads, infrastructure,
fuels, fire behavior potential and residential property locations is needed quickly during
emerging incidents. The strategy of the Klamath County CWPP is as follows:

1 Compile a mobile database of properties that have residential structures and/or
constructed improvements.

1 Assemble for future review the associated documents (agreements, etc.) that
enable mutual aid authorities between existing Klamath County fire protection
districts and agencies.

1 Prepare for future wildland fire and all-risk incidents by use of live field scenarios
to test the preparedness of the Klamath County fire protection districts and
agencies.

1 Continue to find funding sources for fuels reduction work in rural Klamath County
communities.

The focus of structure data collection (starting in 2006), adding capacity (the MCU and
components), and seeking the technology to effectively put the collected data in the
hands of emergency responders clearly demonstrates focus on the 2007 KC CWPP
Strategy. That focus is ongoing today and will continue after this CWPP update is
released.

Methodology

The 2007 KC CWPP involved an analysis of fire behavior potential and structure
information for the defined WUI communities in Klamath County.

The wildland fire behavior potential was developed using fire weather parameters
combined with surface and canopy fuels information. These weather and fuels inputs
were used in a fire behavior model called FlamMap. FlamMap is a fire behavior
mapping and analysis program that computes potential fire behavior characteristics
(spread rate, flame length, canopy fire potential, etc.) over an entire FARSITE
landscape (topography, surface and canopy fuels) using specific weather and fuel
moisture conditions. More detail is available in the Wildland Fire Risk chapter of the
2007 KC CWPP.

To support the information available to Klamath County fire protection districts and
agencies, a county-wide property and structure survey was conducted during the
summer of 2006. The Keno Rural Fire Protection District utilized Title 11l funds allocated
by the Klamath County Commissioners to hire, train and deploy a team to conduct
surveys on Klamath County wildland urban interface properties. The survey teams
completed over 10,000 residential surveys. These surveys were conducted using a
standardized process including collection of property and structure information that
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addresses wildland fire susceptibility. Information gathered was moved to a database
that was made available to fire protection personnel to make decisions during emerging
incidents. This data allowed more rapid dissemination of information to incident
personnel in order to provide more efficient protection capability to property owners.

Since that time the advances noted in this update have vastly improved the
assessment, access and distribution capabilities of this information. The data
previously on CDs and printed maps has evolved to being available on hand-held, web
capable devices (smart phones, tablets, notebooks and laptop PCs). In addition, the
work-in-progress application includes a variety of capabilities to significantly increase
the efficiency and safety of resources assigned to emerging incidents of all varieties.

The KC SA and SA FT applications are discussed in more detail in Chapters 4 and 5.
Action Plan (2007 KC CWPP)
The Klamath County CWPP is being developed under the following action plan:

9 List and provide access to existing CWPP products for wildland urban interface
(WUI) communities in Klamath County that have formal fire protection.

1 Identify wildland urban interface (WUI) communities in Klamath County that do
not have formal fire protection.

1 Gather detailed information about Klamath County residential properties to

address a variety of public safety issues related to wildland fire protection,

structural fire protection and emergency medical services.

Assess the relative fire risk and hazard of WUI communities in Klamath County.

Develop a county-wide CWPP that will support tactical needs beyond a

hazard assessment process and into the future.

1 Provide the assembled data for future tactical application by the fire
protection districts and agencies in Klamath County.

E

All elements of the above Action Plan (2007) have been implemented. The focus since
then has been to seek technological advancements for improving the accomplishment
of the two elements in bold text. The following action item is added to this 2016 update.

1 Provide input and technical assistance to Klamath County planning department,
including the information available via KC SA.

Protection Recommendations (2007 KC CWPP)

1 Continue to seek opportunities to inform the public of the importance of hazard
mitigation. Actively expose WUI home and property owners and/or residents to
the value of completing fuels reduction as a way to increase fire protection
capacity. Supply related information such as is found in Living With Fire to
Klamath County WUI residents.
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A The 2016 KC CWPP update effort has included the development
and publication of a Klamath County specific publication: Fire-
Adapted Communities: Fire-Adapted Communities: The Next Step
in Wildland Fire Preparedness, Klamath County, Oregon

As the Federal and State fire management agencies have gone to narrowband
radio systems for dispatch center communications, the Klamath County fire
districts will need to acquire narrowband capability. A grant proposal has been
submitted for this need. For 2007 only tactical frequencies offer interoperability
for all Klamath County fire resources.

A Since 2007 this problem has been addressed. County fire districts,
state and federal agencies have added capability to communicate
directly. Additional improvements are in progress.

Fire Defense Board members should work with the Klamath County Community
Development, Planning Division to update Article 69 of Chapter 60 and Article 70
of Chapter 70 of the Planning Department Development Standards.

A No significant changes have occurred since 2007. The CWPP
group intends to share inputs with the Klamath County planning
department.

Encourage/Support protection capability organization and development in areas
that have structures with no available structural protection.

A Established fire districts continue to support the development of
new fire protection districts and assistance to existing districts
through the Klamath County Fire Defense Board.

Continue to foster development of partnerships between local structure fire
districts.
A This is a work in progress; improvements have been noted. As
turnover in Chief positions has occurred, the existing Chiefs offer
mentorship to the incoming Chiefs.

Continue cross-training of employees in wildland and structural firefighting.

1 Improvements in cross-training have occurred and continue to
develop. KC SA and SA FT have been periodically demonstrated to
a wide spectrum of wildland and structural personnel, particularly
as improvements to the system are released. The applicability of
the applications to all-risk incidents has been demonstrated to
emergency management responders from local, county and state
jurisdictions.
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Continue to inventory and monitor water sources, and develop or improve sites
as necessary.

A The applications have vastly improved the ability to locate, map and
share location of water sources. Existing mapped locations are
pre-loaded in the program to be used in the field, whether the
device is connected to the web or not.

Annually update the Structure Vulnerability Surveys, ensuring that new homes
and hazard reduction treatments are recorded.

A More than 2,000 additional structures have been added to the data
base since the original 2006 survey. The structure survey function
in the applications makes adding or updating structure surveys a
quick task.

A The public can access the system to observe their existing risk
score, assess their own risk and note the score changes if they do
work on their property. For example, changing a shake roof to a
metal or composition roof. See more at kcrsg.org.

Acquire needed funding to complete the planning and construction of new fire
stations as needed.

A Chilogquin-Agency Lake Fire District constructed Station 3 in 2007.
Klamath County Fire District #1 built Station 5 in 2008.

Continue to recruit and train additional volunteer firefighters.

A This is an on-going effort for districts with volunteer firefighters.
Continue to invest in upgrading essential firefighting equipment such as turnouts,
breathing apparatus, radios, and rescue equipment to ensure that the County
firefighters have the supplies and personal protective equipment that is required

for safe firefighting and rescue missions.

A Budgeted procurement and funds acquired from grants have kept
this process in place.

Upgrade and replace the older firefighting and rescue vehicles as they become
outdated or unusable.

A Since 2007 new and used equipment has been added to several of
the Klamath County districts and agencies.

Page 11 of 59


http://www.kcrsg.org/

Hazard Reduction Recommendations

The fire service professionals participating in this planning process recognize the
importance of fuel hazard reductions around structures. Increased protection capacity
can be attained by fuels reduction work on adjacent properties. Chapters Six and
Seven contain more information on this concept. The reader should click the link
below entitled: Fire-Adapted Communities: The Next Step in Wildland Fire
Preparedness, Klamath County, Oregon to access detailed information about creating
defensible space around homes. Information is available about home construction
materials, vegetation types and techniques for reducing the flammability of vegetation
or fuels adjacent to structures.

Wildfires can quickly overwhelm the available fire protection resources. Often multiple
ignitions will occur during episodes of lightning, further lowering the capacity of local
responders. Hazard reduction work is often the difference between a structure
surviving a wildland fire or being damaged or destroyed.
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Message to the WUl Homeowner and Occupant

This section has been updated from the 2007 KC CWPP to reflect information available
on the internet and in printed format that has been developed since the release of the
2007 KC CWPP.

If you own or occupy a home in or near the wildland urban interface (WUI), this section
is added for you. Whether you are in a fire protection district or not, the survivability of
your home in the event of a wildland fire is a function of the fuels around the home and
the physical attributes of the home. If you live in an area without formal fire protection,
this information is critical to your home's ability to survive a wildland fire.

EM 9116 = JULY 2015

oay Fire-Adapted Communities:

The Next Step in
Wildfire Preparedness

KLAMATH COUNTY, OREGON

Oregon State 08“ Extension
UNIVERSITY Service
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Numerous publications are available that discuss how to make your home and property
less vulnerable to wildland fire. The one specifically focused on Klamath County,
Oregon is shown above. This document summarizes much of the information that can
be found elsewhere in this CWPP and its linked references. Even if you only skim read
through this CWPP, you should read Fire-Adapted Communities: The Next Step in
Wildland Fire Preparedness, Klamath County, Oregon . It is in Adobe Acrobat format
(.pdf) so you can download and/or print a copy if you desire. If you do not have
Acrobat Reader software, you can get a free copy by clicking the link. Printed copies
are available at local fire districts, the Oregon Department of Forestry and the Oregon
State Extension office in Klamath Falls, Oregon.

A wildfire will threaten your home by direct flame contact and/or by showering it with
embers and sparks. Wildland fires are often driven by strong winds, which scatter
embers over and around your home. Any surface that is combustible can trap these
embers and start an ignition. Winds will swirl and roll around the corners of the home
and the roof. Even homes with metal roofing can be ignited by the ember shower. It
only takes one missed ignition to burn a house down. If your home has a wood shake
roof, wood siding, wood decks, nearby firewood piles and other flammable items
adjacent to it, the probability of it igniting increases dramatically. There are informative
videos on these topics at kcrsg.org at Ready: Prepare My Home.

The further from a fire station you live, the longer the wait will be for the arrival of a fire
engine. If your home is among many that are simultaneously threatened by a large
wildland fire there will not be enough engines to cover every home. Fire suppression
personnel will prioritize homes by their inherent vulnerability. If flammable vegetation
and accumulations of dead surface fuels are around your home, the firefighting
personnel cannot safely defend your home.

If you mitigate the wildland fire hazards around your home, chances increase that it will
survive a wildland fire. Review of the points made in Fire-Adapted Communities: The
Next Step in Wildland Fire Preparedness, Klamath County, Oregon can assist you in
determining how much vegetation to clear around your home and property. If you still
have questions consult with your fire department (contact information is on the back
page of the publication) or a local representative of the Oregon Department of Forestry.
Homeowners are encouraged to use the Assess My Risk section at www.kcrsg.org.

Page 14 of 59


http://www.kcrsg.org/
http://www.kcrsg.org/
https://acrobat.adobe.com/us/en/products/pdf-reader.html
http://www.kcrsg.org/
http://www.kcrsg.org/
http://www.kcrsg.org/
http://www.oregon.gov/ODF/pages/index.aspx
http://www.kcrsg.org/

Introduction

Background and History (from 2007 KC CWPP, still applicable for 2016 update)

Klamath County contains large expanses of forestland. Forests were responsible for
much of the early economic development of the county. Old forest stands with large
trees on relatively flat ground offered harvest using a variety of then current
technologies. Many logging camps were set up throughout the county and supplied
logs to mills in numerous communities. A significant portion of the county population
made a living directly or indirectly from the timber industry into the 1980s.

In recent years, property values have increased dramatically, indicating that Klamath
County has become a desired location for retirees and others. The increasing demand
for residential parcels in a wildland setting brings an increasing burden to the fire
protection agencies and districts of Klamath County.

Wildland fire is and has been a regular occurrence in the forests of Klamath County.
The forests were shaped by natural and aboriginal fires prior to settlement. Post-
settlement philosophy has emphasized fire suppression. As more is learned about fire-
dependent ecosystems, such as Klamath County, the role of fire in the balance of flora
and fauna is better understood. Wildland fire will always be present and must be
managed.

However, human values are added to Klamath County every year in the form of homes
and developed properties that present values at risk to a wildland fire. These values at
risk drive this planning effort. The efforts completed to mitigate wildland fire hazard by
individual property owners will strengthen the wildland fire protection capacities of the
local, county, state and federal wildland fire resources.

It is the intent and desire of the core group that developed this CWPP that the reader
become more aware of the implications of individual property hazard fuels abatement in
the ultimate survivability of that parcel in a wildland fire event. Some communities in
Klamath County have been practicing hazard fuel reduction activities, while others have
not. The importance of this hazard reduction work cannot be over emphasized. Every
parcel that has created its own defensible space is one less parcel that requires the
time and efforts of a fire protection system that is limited in capacity.

Klamath County is a wildland fire county. This plan is prepared to make that apparent
and to identify communities at risk on a common scale.
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Planning Area Boundaries

The 2007 KC CWPP defined communities throughout Klamath County. Those are
discussed in Chapter 2. Some communities have organized fire protection, but many
do not. Fire district boundaries and contact information are shown on page 23 of Fire-
Adapted Communities: The Next Step in Wildland Fire Preparedness, Klamath County,
Oregon. Homeowners not sure of their fire protection status should contact the
department nearest their location on the map. Remember that ODF, USFS, BLM and
USFWS engines do not provide structural fire suppression.

Fire Policies and Programs

The 2007 KC CWPP followed direction in federal laws (specifically the HFRA and NFP)
plus several interagency guiding documents. No significant changes have occurred to
alter the applicability to this 2016 update to that document. Detailed information is
available at kcrsg.org.

Wildland Fire Behavior Definitions and Descriptions

Fire Behavior Basics

In order to better understand wildland fire behavior, some known principles need to be
introduced and considered.

All wildland fires are the product of three components: Fuels, Weather and Topography.

1 Fuels must be in sufficient quantity, arrangement and of low enough moisture
content to ignite.

1 Weather must be warm and dry enough to support combustion. Wind will assist
in moving the fire.

1 Topography can either supply a path or a barrier to fire spread.
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2003 KAGO Fire (Wildland Fire Technologies, Inc.)

Fuels

Fuels are described in four categories: grass, brush, timber litter or slash. The size of a

fuel particle is important; finefuels (< 1/ 406 di ameter) adof-e respons
spread of a fire. Larger fuel particles are responsible for the intensity and duration of a

fire (litter,twigs, limbs, logs, etc.). As with a wood stove, fireplace or campfire, the

proper mix of fine and large fuels is needed to start and maintain a fire. Fuel moisture

changes daily, even hourly, but a fuel particle only contributes to the combustion

process when it is sufficiently dry. Small fuels gain/lose moisture more quickly than

large fuels, thus flammability can change throughout any given day. This is why

wildland fires are typically most active in the late afternoon.

Fuels may be live or dead. As such, they may be a heat sink or a heat source,
depending on the moisture content. Live fuels are either annual or perennial grasses or
woody shrubs and trees. A live shrub may contribute rapidly to the combustion process
when it is decadent, e.g. old enough to have accumulated dead limbs and litter under
the shrub. This condition is exacerbated when pine needles have draped into the shrub
foliage. If enough dead needles are draped in the live foliage, the canopy of that shrub
burns as dead fuel.

Fuels are arranged on the landscape in both horizontal and vertical patterns. The more
continuous the arrangement in either plane or both, the more intensely a fire can burn.
Types of fuels are referred to as ground, surface or aerial. Ground fuels are flammable
woody material in the ground: roots, duff and peat. Surface fuels include forest litter:
leaves, needles, twigs, limbs, tree boles, and shrubs. Aerial fuels are those above the
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surface fuels: typically the limbs of trees and taller shrubs. A sufficient pathway from
the surface fuels to the aerial fuels is referred to as ladder fuels.

Weather

Weather is a significant factor in fire behavior characteristics. Weather must be
conducive for a wildland fire to spread across the landscape. Seasonal weather
patterns are referred to as climatology. These patterns are often discussed as normal
or deviations from normal. Climatology has great bearing on the vegetation patterns
and plant associations of a landscape.

Seasonal patterns and intensity have a direct bearing on fuels. As weather warms and
dries, fine fuels, especially the dead fuels, begin to dry sufficiently to carry fire. Curing
of live fine fuels follows next as the summer season develops. Woody fuels of
increasingly larger diameter lose moisture through the summer and subsequently
achieve the lowest fuel moisture content in the fall.

Precipitation plays a major role in fire season severity. Duration of moisture input is far

more critical than measured amount. For example: 24 hours of cool weather with

drizzle measuring |10 of total rain has more e
rainfall in a storm lasting an hour. Weather drives the rate of moisture gain or loss in

forest fuels.

Winter weather also has a bearing on the intensity of fire season. In general, fire

seasons are more severe if a dry, cold snow falls and packs onto forest fuels without a

preceding extended period of precipitation as drizzle or rain. The rate of spring thaw

can bring fiearlyo fire season conditions to d
snow pack obviously compounds this effect.

Wind is a critical weather element in fire behavior. It dictates the direction and speed of
fire spread. Shifts in wind direction due to frontal patterns or daily effects (diurnal) will
cause fires to move in different directions. Fortunately, these events are well
forecasted.

A particularly critical weather factor i1 s atm
ability to allow a parcel of air to rise or drop. When a fire is burning under conditions

otherwise ideal for fire spread (dry live and dead fuel moisture content) and the

atmosphere is or becomes quite unstable,a f i re behavior feferred t
d o mi n antyeodcar. Such fire behavior is responsible for many of the larger, and

often infamous, wildfires. Fires under this condition exhibit rapid spread and are

characterized by a towering, billowing column. The effect is essentially the same as

opening the door and damper of a wood stove and watching the fire become severe.

Such a fire is beyond fire suppression capability of personnel and equipment. Spotting
fire behavior contributes largely to the final size development, with new ignitions a mile
away from the fire front not uncommon. Fires influenced by atmospheric instability
events have been known to grow thousands of acres in a few hours. The geographic
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scale of such an event makes efforts on the ground with dozers, engines and hand
crews negligible. Understanding this level of fire behavior is a continuing science.

A measure of this potential is the Haines Index. This atmospheric stability index is
regularly included in Fire Weather Forecasts produced by National Weather Service
Offices. The Haines Index is rated with a number system ranging from 1 to 6. A score
of 1-3 is assigned to stable atmospheric conditions. As the atmosphere becomes
increasingly unstable the following scores apply: 4 - Low, 5 - Moderate and 6 - High.
Extreme fire behavior can occur on days with a Haines Index of 1-3, but a strong wind is
needed in addition to very dry fuel conditions.

2002 Skunk Fire on the Winema National Forest (USFS)

The photograph above illustrates the classic, billowing column and cloud formation
associated with a wildfire under very unstable atmospheric conditions.

Topography

Topography is the overall shape of the landscape. Topography is typically referred to
as slope, aspect and elevation. Although flat ground can produce impressive fire
behavior given appropriate fuels and weather, the same fire might be even more
dramatic given topographic influences.

Fire will be channeled by terrain features such as canyons. Fires run upslope faster

than they back down slope. Fire may be slowed or literally stopped by topographic
features.
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A major topographic feature in Klamath County is the Cascade Mountain Range.
Running north to south on the west side of the county, this mountain range influences
day and night wind patterns. Another topographic feature that plays a role in Klamath
County fire weather patterns is Klamath Lake. Heating and cooling at a different rate
than the land around it, this large body of water has a pronounced effect on day and
night winds.

Elevation is a topographic component that influences temperature and humidity trends.
Their combined effect greatly influences vegetative patterns and thus the fuels on a site.
Klamath County has a wide range of vegetative patterns adapted to elevations from less
than 3,000 feet, to over 8,000 feet.

Fire Behavior Terminology and How Treatments Modify Fire Behavior

The following are terms that refer to types of fire behavior.

A smoldering fire is burning in ground and surface fuels, often with little or no visible
flame. A creeping fire is slowly moving, often backing downslope or against a wind. A

creeping fire has a relatively slow moving flaming front. The flaming front is the zone of
active flame at the leading edge of a spreading fire.

o |
smoldering fire

creeig fre
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A running fire is moving relatively quickly. Often a running fire is driven by the wind,
steep slope (upslope) or a combined influence of slope and wind. Spotting is a series of
new ignitions occurring as the result of fire brands landing in receptive fuels beyond the
current flaming front.

runing fire | spotting

Torching or passive crown fire is a term used when an individual or small cluster of
trees exhibit ignition of the canopy foliage.

Crowning or active crown fire is when the canopy foliage of many acres or more ignite
and the fire moves through the canopy.

3]

rown fire crowning or active crown fire

torching or passive c

It is important to understand that fire behavior is modified by topography and the
weather. Of these two elements, weather is the most significant element of change in
fire behavior. Fuel characteristics complete the equation for fire behavior potential.

Firefighting capability changes inversely as fire behavior characteristics change. A
creeping or slow running fire may be easily suppressed by available firefighting
resources. An increase of wind on the same fire may result in higher rates of spread
and spotting which allow the fire to spread more rapidly than the available firefighting
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resources can suppress. A fire exhibiting torching or passive crown fire is on the edge
of becoming an active crown fire. Sustained active crown fire is beyond the capability of
firefighting resources.

The focus of hazard fuels mitigation is to identify locations where fuel conditions can be
changed to prevent the transition from surface fire to passive or active crown fire
behavior.

The term crown fire has been used for decades to describe a fire burning in the crown
of trees. Crown fuels are the foliage, twigs and branches of an individual tree. Where
crown fuels would refer to an individual tree, canopy fuels would refer to the total crown
fuels in a stand of trees. A stand of trees can be a few dozen acres to thousands of
acres.

Canopy base height is a term that refers to distance from the ground up to the canopy
area of a tree that would support the vertical movement of fire. This value requires an
estimate on the part of the observer. The higher the canopy base height is in a stand of
trees, the less likely a fire is to move into passive fire behavior. Areas where canopy
base height is conducive to passive or active crown fire behavior are possible
candidates for pruning of limbs, particularly where this condition exists around homes or
clusters of homes. By raising the canopy base height by pruning the limbs, a higher
intensity fire is required to allow a surface fire to enter the crown or canopy fuels.

Canopy bulk density is defined as the total canopy biomass divided by the area
occupied by canopy biomass. The importance of this value is in determining stands
with a likelihood of generating and sustaining active crown fire behavior. Wind is also a
key element. Due to the scale of Klamath County, it was not possible to develop
canopy bulk density data for this CWPP.

Stands with low canopy base heights and high canopy bulk density are the most likely
to generate passive and active crown fire behavior, assuming that a surface fuel model
generating enough heat is present.

Reduction of surface fuel loadings will lower fire intensity and can be applied to any
location, with or without a canopy. Such treatments include mastication, hand and
machine piling, pile burning, underburning, broadcast burning and chipping. Reduction
of canopy base height is accomplished by pruning. Reduction of canopy bulk density is
done by thinning tree density.

Page 22 of 59



Community Profile

In this update, two additional WUI Communities have been added to the 2007 KC
CWPRP list. They are Merrill-Malin and Bonanza.

Wildland-Urban Interface (WUI) Areas

)l
T

Bonanzai Includes surveyed structures and parcels adjacent to wildland fuel
within the jurisdictional boundary of the Bonanza Rural Fire Protection District.
Bly T WUI boundary established in completed CWPP includes homes along
Highway 140.

Chemult 7 Created WUI boundary which includes Chemult, Beaver Marsh and
Diamond Lake Junction.

Chiloquin i WUI boundary established in completed CWPP, includes Modoc
Point, homes along Sprague River Road and the critical infrastructure around
Applegate Butte.

Crater Lake National Park - Crater Lake National Park is entirely federal land
with 3 main communities: Park Headquarters, Rim Village, and Mazama Village.
Crater Lake NP has created a structure protection plan for their communities
which does not identify a specific WUI area, so the analysis for Crater Lake was
based on the wildland areas around the 3 main communities.

Crescent-Odell T Higher elevation areas around Crescent and Odell Lakes.
Included in Walker Range in the 2007 KC CWPP.

Keno i WUI boundary established in completed CWPP includes Worden and the
critical infrastructure around Chase and Hamaker Mountains.

Klamath Falls T WUI boundary established in 2007 KC CWPP. Includes the
communities of Klamath Falls, Stewart Lennox, Olene, Algoma, the homes along
the slopes of Stukel Mountain and Klamath Hills, and those homes located in
Poe Valley.

Lake of the Woods 1 Created WUI boundary includes the summer recreation
cabins and camps residing on the Forest Service lands around Lake of the
Woods.

Lakewoods i Mountain home subdivision near Lake of the Woods, annexed to
the Keno Rural Fire Protection District.

Merrill-Malin i Includes surveyed structures and parcels adjacent to wildland
fuel within the Merrill and Malin Fire Protection Districts.

Mid County i Created WUI boundary includes the communities of Sprague
River, Moccasin Hills, Bly Mountain, and homes located along Highway 140.
Rocky Point i WUI boundary established in completed CWPP includes the
communities of Rocky Point, Odessa and the homes along the Westside Road.
Sand Creek i Created WUI boundary includes the small community of Sand
Creek, the homes along the actual creek itself, and homes located along
Highway 97.

Walker Range i WUI boundary established in completed CWPP includes the
communities of Crescent, Gilchrist, Crescent Lake, and the homes along
Highways 97 and 58.
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Housing and Development Trends

The chart below shows new house permits for Klamath County from 2000 through 2015.
The peak in 2005 preceded the 2007 KC CWPP. The economic recession of 2008
followed the publication of the CWPP. That economic downturn is indicated in the
chart. A slow recovery in the last few years has been indicated by rising property
values and corresponding tax revenues.
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Transportation, Infrastructure and Land Use
Highways and Railroads

Since the 2007 KC CWPP highway traffic, notably trucking, has increased. Highway 97
has experienced the majority of this increase. The Oregon Department of
Transportation noted an increase of use between 2011 and 2014 with southbound truck
traffic up 40 percent near Klamath Falls. Railroad traffic has similarly increased. Both
of these transportation methods represent possible wildfire ignitions, accidents with
medical aid needs and hazardous materials. All of the risks and hazards are borne by a
limited capacity of fire service and Emergency Medical Service (EMS) resources,
particularly in the rural portions of Klamath County.
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Utilities

The Ruby natural gas pipeline terminates in Malin, Oregon in Klamath County. It
originatesinOpal , Wyoming. The 678 mile |l ong pipeld
Construction began on July 28, 2010 and the line was in service on July 28, 2011. Itis

the only gas transmission pipeline added in Klamath County since the 2007 KC CWPP.

Land Use

No significant changes to Land Use regulations have occurred since the 2007 KC
CWPP. The CWPP group intends to use the technology developed for this update to
assist with amendments to Article 69 and Article 70 in the Planning Department
Development Standards.

Insurance Services Office - fire hazard rating and local insurance information

Discussion regarding the Insurance Services Office (ISO) and related fire hazard ratings
is in the 2007 KC CWPP. Numerous factors are considered in the rating systems,
including distance to fire hydrants and fire stations, type of firefighting equipment and
personnel available, and fire department organization. Some of the fire districts in
Klamath County have seen ISO rating changes since the previous CWPP. Proximity
and volume of water availability (sumps, hydrants and water handling apparatus) is a
key part of lowering the fire hazard rating. Homeowners can experience reduced fire
insurance premiums from lowered ISO hazard ratings. More information is also
available at this link.

Page 25 of 59



