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Introduction:

Colorado College’s Campus at Baca is located on approximately 300 acres near the town of Crestone,
Colorado, along the west side of the Sangre de Cristo Mountains, Its buildings are situated primarily
adjacent to the South Crestone Creck drainage. Several different vegetation zones exist within these 300
acres, including a narrowleaf cottonwood/rocky mountain juniper riparian zone, a shrub/grassland zone,
and a pinyon/juniper/ponderosa zone. Within each zone there are different fire regimes, elemental
balances, and biodiversities. This land management plan is designed to be adaptive in nature, and reflect
sensitivity to each zone. At least, yearly reviews are recommended o determine if management
objectives are being fulfilled, In addition, participation and integration of the faculty, staff, and student
body is encouraged, as this location offers significant opportunities for study of successful human
participation with the natural world.

Land Mana ent Plan Pri

Life safety is the first priority, followed by incident stabilization, and property conservation. This
system 15 referred to as LIPs. It is instituted when making decisions regarding land management
strategies both during emergencies, non-emergencies, and daily activities, The most likely emergencies
to occur at The Colorado College Baca Campus are fire and flooding. These two types of events could
pose significant threats to life safety.

Work Completed, Objectives Met:

Significant amounts of standing and fallen dead narrowleaf cottonwood were removed in order to
decrease hazardous fuel loading in the Baca Campus area, thus, reducing the overall fire danger in the
area. This large diameter material was organized for firewood and seats at the campus fire pit. The
smaller material was chipped and piled to the west, about ¥: mile from the campus buildings.

Future Management Goals

* Increase life safety on campus by removing hazardous standing trees (snags), decreasing
accumulated living and dead hazardous wildland fuels, and educating users of the Baca Campus
about fire safety and landscape health.

*  Provide opportunities to adapt our human presence to and with this landscape and the elemental

effects thereon and therein.

Continue student participation and increase program offerings at Baca Campus.

Utilize Baca Campus as a field laboratory and provide for successful land management.

Create and sustain monitoring program.

Integrate use and stewardship of Baca Campus into curriculum of The Colorado College.

Incorporate element training program into student curriculum to provide foundational basis for

successful land stewardship efforts.

Create land management plan for the other vegetative zones on the campus,

Complete status reports for each of the other identified vegetation zones

Determine management objectives; implement strategies o fulfill objectives

Utilize adaptive management.




Fire and Safety Issues

= Develop fire management plan that includes both structural and wildland fire strategies and
tactics,

Water and S ¢ Iexun

* Support vegetation of area to be resilient to flooding though thinning and prescribed fires, native
seeding and planting of decadent and locally extinct species.
» Develop flooding safety protocols,

Wind and Safery Issues

e [dentify. locate, and make known areas for shelter in case of high winds and/or toradoes.

Earth Movements and Safety [ssues

» ldentify, locate, and make known areas for shelter in case of significant localized earthquake
activity.

Forest Health Issues

Set up monitoring and implement ongoing program.
Continue thinning standing dead cottonwood to reduce hazardous fuel loading, leaving habitat
trees and snags as appropriate.

s Ascertain historic stand structure and balance of narrowleaf cottomwood/rocky mountain juniper
vegerative matrix.

» Determine vegetative objectives utilizing natural range of vanability and Colorade College’s
goals for landscape management.
Thin, according to determined vegelative objectives,
Plan and execute low intensity preseribed fires to inerease biodiversity of area, decrease
hazardous fuel loading, and improve resilience of landscape to disturbance,

= Utilize ongoing adaptive management strategies, incorporating programs and courses that
mmvolve students, faculty, and staff of Colorado College.

Moxious Weeds

Two invasive species are known to exist on the Colorado College Baca Campus, Russian knapweed and
Cunada thistle, Integrated management strategies are recommended to reduce the coverage and presence
of these two species. These strategies may include mowing, burning, goat grazing, native seeding, and
hand pulling. It is important that strategies be implemented as soon as possible in order to minimize the
invasion and effects of these noxious weeds.




Photolog provided on a separate disk)




FIGURE 1: THE COLORADO COLLEGE LOCATION
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South Crestone Creek Riparian Corridor: Status Report and Strategies for fire management and
biological diversity

This nparian corridor is characterized by an overstory of narrowleaf cottonwood (Populus angustifolia)
and Rocky Mountain juniper (Juniperus scopulorum). Much of the cottonwood component is decadent,
with little regeneration, while the juniper component is quite regeneralive, [n many areas, these conifers
are taking over the riparian corridor, which could change both the intensity of fire regime and biological
diversity of the area. If there is no fire occurrence, the cottonwoods may be lost,

To date, most of the hazardous fuel reduction has been focused on dead standing and downed
cottonwood, In order to keep the narrowleaf cottonwood population viable and sustained, the thinning of
junipers, especially the regeneration is recommended in areas where dense juniper stands have taken
over in order to maintain the stands of both the established namowleal cottonwoeod and Rocky Moumntain
juniper. Also, the thinning of some shrub cover as well as young junipers, especially where dense stands
exist in the understory of the riparian woodland, will help reduce hazardous fuel loads and ladder fuels
below larger cottonwoods and junipers. This action will help to prevent the loss of the larger established
trees in the event of a fire. This fuel reduction effort will also open areas where young cottonwoods
could regenerate if soil moisture is adequate,

Narrowleaf cottonwood regeneration may also be accomplished by low intensity prescribed burmns in this
riparian zone, as this species tends to repsrout when exposed to sunlight and mineral soil. Care should be
taken when using fire as to not damage other species, which may be fire intolerant. Other species,
though, which may be fire tolerant, fire adapted, or fire dependent, may benefit from the presence of low
intensity fire, Some species, which may have not been seen for many years, may resprout and add to the
biclogical diversity of the zone.

Invasive Species

To date there are two identified invasive species in the riparian zone, They are Canada thistle (Cirsium
arvense ) and Russian knapweed {Acroptilon repens). The Canada thistle is found adjacent o the creek
bed, while the Russian knapweed is found in areas away from the creek, within a few hundred yards.
These two species are lughly invasive and tend to displace native species. I is recommended that a
program be initiated to control and/or eliminate these two species from the zone. As this riparian area
tnay be sensitive to chemical influences, and the local community is very concerned about chemical use,
extreme care should be taken when using chemical treatments, or allernative methods should be used.
Please see Appendix A — Management of Invasive Species.




The Colorado College’s Land Management Plan

Omngol aintenane

Mote: This land management plan is a work in progress. While fire is emphasized in this plan, its
presence and effects are inextricably connected with the other elements of earth, water, air, and space,
and their effects. When using this plan, it is recommended that the process of adaptive management be
used. Landscapes and elements are dynamic factors that need (o be continuously evaluated if we hope 10
live sustainably in places like the Colorado College Baca Campus, near Crestone, Colorado.

Develop Emergency Warning Svstem.

Install siren system to notify residents of emergencies.

Maintenance of Buildings: Buildings should be checked annually for hazardous conditions, especially
those of flammable nature. Buildings that are made of combustible materials should be transformed into
more fire resistant buildings utilizing non-combustible materials. Fire extinguishers in each building
should be checked and refilled as necessary.

Maintenance of Water Svstems: The entire water system, including and not limited to the hydrant(s),
pumps, hoses, etc., should be checked for operability at least twice annually: once in warm conditions,
and once in cold conditions. Any non-functioning or limited functioning components should be
repaired/replaced as soon as possible. The creek corridor should be checked annually for effective flow,
especially at road crossings and culverts. Remove all blockages as soon as possible.

Maintenance of Landscape: Hazardous fuel reduction efforts should continue as staffing and funding
allows. Emphasis of action should be first: adjacent to structures, within and below the campus area,
along the access roads, and in the drainages leading to the campus; then, along the sides of the campus,
and above the campus.

Low mtensity prescribed burming may be introduced to the Colorado College Baca Campus landscape,
provided that it can be done safely, The goal of these low intensity planned fires is to decrease
accumulations of hazardous fuels, which may help unplanned wildfire events and planned prescribed
fires to he more self-limiting in nature. Other objectives for these prescribed fires are: o increase
biodiversity, to provide training and educational opportunities for the students, faculty and staff of the
Colorade College, and to increase the resilience of the landscape to disturbance, such as high intensity
fire, flood, disease, etc. A monitoring program should be put in place to insure that management
objectives are being successfully accomplished, and that an elemental balance, conducive to the
objectives of the Colorado College Baca Campus, is supported.



Proposals for Integration of Activities with Students, Faculty, and Staff

There is a responsibility in managing the 300-acre Baca Campus. This is an opportunity to share this
management responsibility, this land stewardship, with the students, faculty, and stall of The Colorado
College, in a win-win situation.

As the orientation wildfire mitigation workdays at the Baca Campus were quite successful this past vear,
it is recommended that this student involvement continues and expands into the future. This program
helps to steward the landscape, to keep maintenance costs down, and Lo integrate educational activities,
Other educational opportunities that would help to steward the Baca Campus include:

field monitoring through the use photo-points and acoustic-points, long-term biological studies, fire
effects, human adaptation to fire and the landscape, and fire and ethnobotany.

The Colorado College Baca Campus offers a field laboratory in which to explore the relationships
between humans and nature. By developing relationships with the clemental forces of earth, water, fire,
air, and space, a more effective and sustainable stewardship program is possible. This campus provides
the context.

A new program is available to CC students. It may best fit into the freshman orentation course. [t is

called Discovering the Language of the Elements. It is intended to support people who are involved with
land stewardship efforts. See appendix D,

Faculty and staff participation are needed to implement these proposed programs.

Freshmen Orientation Wildfire Mitigation Work Days — Januvary 2007

.
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no. 3.108

Canada Thistle
by K.G. Beck '

Quick Facts...

» Canada thistle is a creeping perennial that reproduces from vegetative buds in its
root system and from seed,

» [Itis difficult bo control because its extensiva roct system allows it to recover from
control atbempts,
Combining control methods is the best form of Canada thistle management.

«  Persistence is imperative so the weed is continually stressed, forcing It to exhaust
FooL NUETIENT stores and eventually die,

Canada thistle (Cirsium anvense) Is an
aggressive, creeping perennlal weed
that infests Crops, pastures,
rangeland, roadsides and noncrop
areas. Generally, infestations start on
disturbed ground, induding ditch
banks, overgrazed pastures, tilled
fields or abandoned sites, Canada
thistle reduces forage consumption in
pastures and rangeland because cattle
typically will not graze near
infestations,

One plant can colenize an area 3 to 6
feel in diameber in one or bwo years,
Canada thistle grows in a variety of
solls and can tolerate up to 2 percent
zalt content. It Is most competitive in
deep, well-aerated, productive, cool
soils, It usually occurs In 17- to 35-
Inch annual precipitation zones or
where soll moisture is adequate. It is
less commion in lght, dry soils. & Figura 1; Canada thistle [Cisium arvense].
survey conducted in 1998 showed

Colorado has about 400,000 acres infested with Canada thistle.

Phenology

Emergence, Canada thistle develops from seed or vegetative buds in its root system.
Horizontal roots may extend 15 feet or more and vertical roots may grow & to 15 feet

deep, Canada thistle emerges from its root system in mid- to late spring (late April
through Mayh and Forms rosettes (Figure 17.

The greatest flush of root-derived plants ocours in spring, but another Aush occurs in fall.

A Mush can oocur anytime during the growing season when soil moisture is adequate. This
Is particularly a problem when Canada thistle growth is disturbed by tillage or herbicides.

This feature can be manipulated to the land manager's advantage.

Plants that germinate from seed do so at about the same time as root-derived shoots.
Seedlings grow slowly and are sensitive to competition, particularly if shaded. Canada
thistle seedlings develop a perennial habit (the ability to reproduce from their root
systemis) about seven o eight weeks after germination.

Reproduction and spread. Canada thistle begins to Aower in late spring to early
SUMMer in response to 14- o 16-hour days. Plants are male or female {(dioecious) and




grow In circular patches that often are one clone and sex. Female lowers produce a sweet
odor and insects readily pollinate different sexed patches up to 200 feet apart.

Canada thistle develops seed sparingly. It may produce 1,000 to 1,500 seeds per
Aowering shoot, Generally, vegetative reproduction from its root system contributes to
local spread and seed to long distance dispersal, Seed may be transported long distances
by water, or attached to animals, dothing, farm equipment and other vehicles, and in
contaminated crop seed. Also, wind may help disseminate seed, but most often, the
feathery pappus breaks off, leaving the seed attached to the parent plant to be
disseminated by other means. Seed can remain viable in soil up to 20 years, and deep
burdal promotes survival longevity.

Canada thistle allocates most of its reproductive energy inko vegetative propagation. New
shoots and roots can form almost amywhere along the root system of established plants,
Tillage segments roots and stimulates new plants o develop. Shoots emerge from root
and shoot pieces about 15 days after disturbance by tillage. Small root pleces, 0,25 inch
long by 0,125 inch in diameter, have enough stored energy to develop new planits. Also,
these soall roots can survive at least 100 days without nutrient replenishment from
photosynthesis.

Management

The key principle bo Canada thistle control is to stress the plant and force it to use stored
root nutrients. Canada thistle can recover from almost any stress, induding contral
attempts, because of oot nutrient stores. Therefore, returning infested land to a
productive state octurs only over bme, Success requires a sound management plan
Implemented over several years,

Cultural control. Grasses and alfalfa can compete effectively with Canada thistle if their
growth is favored by good management. Maintain fertility and, if possible, moisture at
optimum levels to favor grass or alfalfa growth. Soil analysis can easily determine fertility

needs. Be cautious with nitrogen fertilizers, because excess available soil nitrogen may
favor weed growth,

These are essential management steps to ensure optimum desirable plant growth and
competition. However, competition alone seldom is effective against Canada thistle,

Chemical control. Read the label, follow directions and use precautions. Research at
Colorado State University shows that Tordon 22K {picloram), Curtail [clopyralid plus 2,4-
¥, Transline (dopyralid}, BanvelVanquish/Clariby (dicamba), 2,4-0 and Telar
{chliorsulfuron) are effective against Canada thistie. These herbicides are most effective
when combined with cultural and/or mechanical control.

Banvel/Vanguish/Clarity, and 2,4-D may be used on pastures, rangeland and non-crop
areas. Tordon, Curtail, Telar and Transline may be applied on noncrop areas only.
Colorado State University data indicares that Banvel/Vanquish/Clarity or Telar are
effective when combined with 2,4-D as a split-season application,

Apply 2,.4-D, 2 quarts per acre (A}, in spring when Canada thistle is 10 to 15 inches tall, in
pre-bud to early bud growth stages. Re-treat in fall with Banvel/Vanquish/Clarity {2
quarts/A) or Telar {1 ounce/A) to re-growth. Use a surfactant (0.25 percent to 0L5 parcent
wiv) with Telar for adequate control. Banvel/Vanguish/Clarity also may be applied in early
spring at 2 quarts/A when Canada thistle is In the rosette stage. Tordoen {1 quart/A) or
Tordon plus 2, 4-D (1 guart + 1 quart/A) is effective whenever Canada thistle is actively
growing. Fall applications are espedally effective.

Curtall and Transline are effective when applied in spring after all Canada thistle plants
have emerged. Apply Curtail (2 to 3 quarts/A) when the oldest Canada thistle plants are
entering the bud growth stage and the youngest are in the rosette to bolting growth
stages. Apply Transline (2/3 to 1 pt/A) when Canada thistle is in the rosette to bued
growth stages. Transline at 1 pt/A also is effective when applied in fall.

Recent research al Colorado State University shows that the performance of Curtail to
control Canada thistle can be improved when preceded by two or three mowings. When
Canada thistle infestations occur in situations where root growth would be restricted, such
a5 habitats with high water tables, begin mowing whan it is 12 to 15 inches tall. Repeat



mowings at about one month intervals. Apply Curtail at 2 to 3 quarts/A in October or
about one month after the third mowing, Follow this regimen for two consecutive years.

Mechanical control. Mowing hay meadows can be an effective tool if combined with
herbicide treatments, Mowing alone is not effective unless conducted at one-month
inbervals over several growing seasons, Always combine mowing with cultural and

chemical control. Mowing at hay cutting stimulates new Canada thistle shoots to develop
from its root system.

In irrigated grass hay meadows, fall herbicide treatments that follow mowing can be an
effective management system because more Canada thistle foliage is present after cutting
to intercept herbicide. Additonally, root nutrient stores decrease after mowing because
the plant draws on them to develop new shoots.

If a Canada thistle infestation exists in a feld that will be rotated to alfalfa, control the
weed before seeding alfalfa. alfalfa is an effective competitor only after it (s established. Tt
will not adequately establish in a wall-developed Canada thistle infestation. A Canada
thistle management system can start with crop or grass competition combined with
herbicides, with the feld rotated to alfalfa when the management plan ends,

Biological control. Ceutorhyncus fitura s a weavil currently used as a biocontrol agent in
Colorado. The female lays eggs underneath the Canada thistle leaves in early spring.
Larvae bore into the main leaf vein, then down into the plant's crown area, If the
population is high enough, plant death can occur, otherwlse Canada thistle is stressed and
bess vigorous.

Ceutorfyncus alone will not effectively controd Canada thistle, Tt must be combined with
other methods to be successful, Combine the weevil with cultural techniques that allow for
maximum desirable plant competition, Research to combine Ceutorfiyncus with herbicides
or mowing has not been conducted. Research has shown that biclogical and chemical
controls are compatible for musk thistle, This is most likely true for Canada thistle as well.
Ceutorfynous tura is available through the Colorado Department of Agriculture.

Urophora cardul is anocther biocontrol insect available from the Colorado Department of
Agriculture, Females lay eggs on apical merisbems of developing shoots, Larvae burrow
into shoots, Thelr feeding triggers huge galls to form that stress the plant, perhaps kliling
it, Galls that form near the terminal meristemns {e.g., whera Aowers develop) keep the
weed from Aowering and reduce seed set,

'Colorade Stata Univarsity Extansion weed sclente specialist and prefesser, bisagricullural sciences and past
manxgemant, Ravised 303,



no. 3.111

Russian Knapweed
by K.G. Beck *

Quick Facts...

¢ Russian knapweed is a8 cresping
perennial that reproduces from |
st and vegetative ook beds. L . -

» Russian knapweed emerges in
early spring, bolts in May to
June, and fiowers through the
summear into fall,

« Riumzian knapwesd it bnyic in
horses,

= The key to Russian knapweed
control is to stress the wead
and cause it to expand nutrient
stores in its root system.

# The best management plan
includes cultural controls
combined with mechanical
andy/or chemical control
techniques.

Russlan knapweed [Acroptifon repens)
is & creeping, herbaceous perennial of
fereign arigin that reproduces from
seed and vegetathye root buds. Shoots,
or stems, are erect, 18 to 36 inches
tall, with many branches. Lower leaves
are 2 to 4 inches long and desply
lobed. Upper leaves are smaller,
generally with smooth margins, but
can be slightly lobed, Shoots and
leaves are covered with dense gray
hairs. The solitary, urn-shaped fAower
heads occur on shoot tips and - -
generally are 1/4 to 1/2 inch in '
diameter with smooth papery bracts,

Flowers can be pink, lavender or white.

Russian knapweed has wertical and Firgure 1: Russinn khiperesd.
horizontal roots that hawe a brown to

black, scaly appearance, espedally apparent near the crown.

The weed forms dense, single species stands over time due to competition and allelopathy
(biochemicals it produces that inhibit the growth of other plants). A 2002 survey
conducted by the Colerado Department of Agriculture showed Colorado with more than
118,341 infested acres of Russian knapweed, Russian knapweed i3 toxic to horses,

Phenology, Biclogy and Occurrence

Russian knapweed emerges in early spring, bolts in May to June (elevation depandent)
and Aowers through the summer into fall. It produces seeds sparingly, approximately 50
to 500 per shoot. Seeds are viable for two to three years in soll, Its primary method of
reproduction is from vegetative propagation, with seed of secondary Importance, Roots

from a recently established plant expand rapidly and may cover up to 12 square yards in
two growing seasons.




Russian knapweed is native to southern Ukraine, southeast Russia, Iran, Kazakhstan and
Mongolia. It grows on day, sandy or rocky prairies and sunny meadows; on saline soils;
or clay, rocky or sandy shores of lakes and rivers; and on rocky and day slopes of hills
and bottomiands. It is a weed of cultivated land, dry pastures and degraded noncropland
(waste places) in its pative land, Russian knapweed grows in most western states. In
Washington, it is common on heavier, often saline solls of bottomiands and grows in
pastures, hayfields, grainfields and Irrigation ditches. In Colorado, Russian knapweed is
not restricked to certain soils and occurs in pastures, agronomic Crops, roadsides, waste
places and rangeland. Stands may survive 75 years or longer,

Management

Like other creeping perennials, the key to Russian knapweed control is to stress the weed
and cause it to expend nutrient stores in its root system, An inbegrated management plan
should be developed that places continual stress on the weed. Currently, the best
management plan includes cultural control combined with mechanical and/for chemical

control technigues. A single control strategy, such as mowing or & herbicide, usually is not
sufficlent,

Russian knapwesd typically invades degraded areas, dominating the plant community and
desirable plants [e.g. perennial grasses), Seeding competitive, perennlal grass species
{cultural control) after Russian knapweed has been stressed by other control measures

(sef-up treatments) s essential. Set-up treatments may include chemical or mechanical
methods.

Cooperative research between Colorado State University and the University of Wyoming
showed that chemical sat-up treatments were superior to mowing, Curtail (clopyralid +
2,4-0), Escort (metsulfuron), and Roundup (glyphosate) were used to suppress Russian
knapweed. Then perennial grasses were sown in late fall as a dormant seeding. Tillage is
necessary to overcome the residual allelopathic effects of Russian knapweed. Curtail (3
quarts per acre) (A) or Escort (1 ounce/A) were applied at the bud-growth stage.
Roundup was applied twice at 1 guart/A, first at the bud-growth stage and again about B
weeks later, Curtail controlled Russian knapweed best, but Roundup falled to controd it,

Mone of the herbicldes injured seaded grasses. Grasses established similary among
herbicide suppression treatments, even though Russian knapweed controd varied.
However, wihere Escort or Roundup was used to suppress Russian knapweed, additional
herbicide treatments would be necessary to achieve acceptable control.

While two mowings, elght weeks apart (first at bud-growth stage), suppressed Russian
knapweed during that year, the weed recovered vigorously the subsequent season.
Perannial grasses established in the mowing treatments but much kess than in herbicide
treatments, Two mowings per year for several years may control Russlan knapweesd
better, but further research is neaded to test this hypothesis. Currently, no biological
control is available for this weed.

Chemical control. In most drcumstances, an herbiclde atone will not effectively manage
Russian knapweed. However, there may be situations where desirable plants within a
Russian knapweed infestation may compete effectively with the weed if it is stressed with
a single wead management technique. When Integrating chemical and cultural control,
ﬂvﬂi?::dsiﬂg herbicide rates that injure grasses because effective competition will be

redu .

Russian knapweed is controfled with Tordon 22K (pidoram) at 1 to 2 quarts/A. Tordon
may be broadeast sprayed up to 1 quart/A or spot sprayed at rates up to 2 guarts/A.
Tordon plus 2,4-D (1 to 1.5 pints + 1 quart/4) also will control Russian knapweed. If [ow
rates of Tordon or Tordon plus 2 4-D are usad, application for bwo consecutive years may
be necessary to achieve adequate control. Apply Tordon any time the weed is actively
growing.

For Telar (chlorsulfuren’, a noncrop herbicide that conbrols Russian knapweed, application
timing is critical. Apply (1 ounce/A) when Russian knapweed is in the bloom te postbloom
stage. Earlier applications do not control the weed effectively. Fall is a good Etime to apply
Telar, but it may injure smooth brome or other brome species. Always add a good
agricultural surfactant at 0.25 to 0.5 percent v/v bo the spray solution. Escort



{memsulfuron) s labeled for pasture and mngﬂﬁnd use, Apply it at 0.75 to 1 ounce/A with
a8 good agricultural surfactant. Optimum tming for Escort s similar to Telar.

Cultural controd. Russian knapweed tends to form monocultures and usually eliminates
other plants, Therefore, sowing desirable plant species is necessary after the weed is
controlled. Smooth brome will compete with Russian knapweed. Research shows that
streambank wheatarass, thickspike wheatgrass, crested wheatgrass and Russian wildrye
established after Russian knapweed was suppressed with herbicdes, Sod-forming
perennial grasses, like streambank or thickspike wheatgrasses, help prevent reinvasion
better than bunch grasses like crested wheatgrass.

IF the Russian knapweesd stand is not too old and grasses are still present, stimulating
grass growth by irrigation (where possible) should increase grass competition with
knapwesd and keep the weed under continual stress,

' Colorade State University Extension weed spadialist and professor, bioagricubteral sciences ehd pest
managarmant, §93, Ravised 303,



APPENDIX B — DEFENSIBE ZONES/FIRE RESISTANT

Quick Facts._

Wilstire will find 1ne weakest
links in the defense measures
you have Laken on your property.

The primary deferminants of a

homes abiity o survive wildfire
are its roofing material and the

quality of the “defensible space”
surmopnding it.

Even small steps 1o protect your
home and property will make
thiam micre able to withsiand fiee,

Congider nese measures for all
areas af your prapety, nob just
lhe immediate vicinity of tha
house.

ate.

U nnersiey d
Laooperithe
Faxrursion

B Cokaimy Sk Lisviridy
Coopentyve Exlonson. GO0

waw Bl Coapale B

LANMINGERHUHCFElREFIEE

FORESTRY

Creating Wildfire-Defensible Zones  no. 6.302

by F.C. Dennis '

Fire is capricinus. It con find the woenk link in your home's fine profection
scheme and pain the wpper hand because of o small, overlsoked o weemiogly
inconsequential facior Whale vou miy mot be able 1o acvemplidh all measunes
below, esch will increee vour lewne s amd possibly vour Family' =afemy,

Start with the easles 2nd least cxpensive actions. Hegin vour aaorl
closest b your house and move oumward. Keep working on the mene ditfioah
derms undil you have complered your entine project

Defensible Space

Ty faceors liove emerged o the promary deerminants of @ hoame s
whility fo survive wildfine. These ase the home’s rooding muterial gl the yualiee
of the ~defensible space” suprmendine i

Use fire-resistive materinbs (Class © or better nsimg k. md wood o shike
shingles, o roof homes in or e Forests and grossdands, When your roof needs
significant repairs o1 replacement, de <o with @ Fire-resistant noofing mangrial.
Check with vour county biabding depariment, S counbies oo resiig] winsl
rowds or require specifie clussifications of meofing meriak,

Defengsble spoe e oz around o simectore where fugls gl vegeiaiom
are reated, clessed or roduced o shiw e spread of wildfine ewars e
stracture. v alsn reduces tho clwnee of & aretere fie nwreing frons the buikiine
o the surrounding foresr. | efonsible space providos sseon oo frefiphinees v e
thrie jodax, Your house s more hkely soowothsand o wildfine if grossees, b,
trees and ather commion freest Focls are naneaged b rodice o fne's micmsdsy.

Cn:uﬁng 1w etteciivie defensible space imenives developing a series ol
inunagemenl fones in which diTerent mestment teshnsgues o sl See Figone
I for & genesal wiew of the rebiomsdiips ameng these skamgenenl anes
Develop defonsihbe spance growpd cesch beebding o yoar propeny. helode
defached garapes, stornge bgludogs. B amd ofber sineciures i s plan,

The actwal design and develapmcnr of your defensshle space depends an
several foctors: size amd shape of haildings. waterals wsed 0 their constraciieg,
ther slospe oot ther prownd oo whach the sretunes one Bl sumosmsiing opageaphy,
wnd sizes and types of vegetation an your progeny. These Tactoes all affec your
design, Youd may wanl b eeguest bl guslines frins voar ool Codorads
Srate Fooosr Sevviee o055 foresder or Ting depairtmient

Defensible Space Management Zones

Lone 1 s the aren of maximum modileaicn and sreatment. 1T consists of
art A ol 15 feed arosnd dhe sorvctone i which all Doeeoehle vesetoeo -
reasieveal, This 15 foet is nucasored Mnem the ootside colpe of e o s cioes amld
any albigheed strsciuces, such s decks,


http://www.ext.colostate.edu

Fomae X oos oo ovea ol el seclection. 115 a
transebiomnml anci berween Foies ool 3 The sire ol Doawe 2
depends on the shope of the growml where the st is
b, Ty pacally, ! hefensibbe spoce shoubd extend ol Jeast
75 10 125 feet Trom Lhe simectore, See Figere 2 G the
apprspeaate distumee for o me™s defonsibde spae.
Witkun this s, the conimuiny and annmge ment ol
vismeabm s mshilivd, Henwee stressed. diseased, deil or
dvimgr trovs wnd shrobs, Thin and prone the nemaining Lingers
trees ang shimabs, Be sore oo exiend thinming alomes e s
i vour driveway ol the way B vour B scess food,
These netions help elimingie the coutinumes fuel surroonding
Figiee 1 Forested propery showing the three ire-dafensible i strocture while enfanving mesite safory and the
200es Ammund @ Bome oF oiher sruciure. aesthelics ol Uw propoeny.

Fone ¥ is an anci of mdinonal fonest msmgermend
] s ol e pmieticukE siec, 1 enteids trom the edoe of wour
deTensible spuce 1o vour propen s bouncdaes.

Uphill (and side} EA
i L Vi [ Prescriptions
. . Zona 1
# it o e .
m j The sive of Zome 1is 15 Feot, maigsured Tnom the

ey of the sirowivine, Within Usis sonst, soverdl speifis
g el e Feciainrmsaghol,

Plant mowhimg woitbim 3 1o 3 teet of the stiuciane,
partivulurty i the buikding s sided with winisl Jogs or other
Maimmalde muacrials. Decoranse nock cresics an attractive,

{'Tﬂ D O3 10€@ 110 130 130 043 16D 1TD b0 2316

Dristance to home easily madntaimed, wonmmnable paseml cover.
Figure 2: This charl indfoates tha minerum dimensions o I dhe huseae hae oncombssdible siding, widely
delensiie spacs Irom Tha Foime 10 e suter edge ol Zone 2, spraved lundaniom plandings of los griwving shmubs or edher
For gxample. il your nome s siuated on & 20 percent Slo)e, “Tire wise”™ plants are avceplable. Do ma plam docetiy
tha runmum detersble space dimensions would De 90 leel Beneatn windows ar mest 1o oandiion vents. Be s there
‘:Jl'?ahltln:::-: ot fhe sicdes. of M home Gnd 104 ket downhil trom :':IJ_- e s o Conmmeous grss adpent o planrings in
this area,

Frequently prune amd senicain planes o this om0 cisine Siganis
growth and o Jow grostl Bbif. Bemove dead branches, stoins anmd lenes.

Do nod sdung liroseossil o galbser combastible miderals s e
Enclose or sercen decks with mete] seeeening. Exwnd the gravel cinerage nnder
the decks, Dot wse s ke dhtcks for stueage.

Ideally, nemene all oees froum Foae 1o reduce Ore s, 11 sowi oo
kvep a tnee. oodssider 11 pert of the sracrgre and exoend the distamce of (e eniine
deleasibde spove accordingly, Tsokbe the s From any other sampouiding s,
Prome ob for o beass 10 et above g o, Bevmove any bronches that ioerfere
waiiby the rood or ase withan 10 feer of the chimney. Memaowe Al “ladder toels™
froum beneath the tpewe, @ aldhar Tuels are soand | shiubs, trees, ieec Hnahs and onner
mutherzls that allos Tire 1o e lanb innt the e crown e branches amd
Borbizize b

Jang 2

Lot T i ab aees ol Toel redhogtivn designed teopedlsce the mleisaty of
wry g appresching soaer hoome, Foblow thesse recommmenidued miosimenmd il sidfm.

Ihin drzes amgd Bege shiuba soothene isoof Jeasd 10 Foer bl cen comwiis,
Crown separatin = iscssareed From the furthest branch ol o tnee W e feincs
braneh o e mest troe dFgare 30O steep shopes, sl more speois bewe
Lret crownns, Bemove all Tedder fuels drom mmder these renmeiiming inees el v
e tees e o el ol 10 Fee



Recause Fone T foams an acsthetic buffer and prmovides
i Lrmmsitbon between dongs, 111 necesaary 1o Bled the
regquirements for Zones | and 5, Thin the inner pastions of
Lone 2 more heavaly than the vuter portsons. Gradoadby
imerese Iree ensiy o you approsch Zoae 2,

{selipied whrubs may semain, prosided ey ans nog
unider imee oo, Pruee and maintain these plonts
periisdically e mainizin vigerous growth, Remove dead sems
froom trees wnd shruhs annually.

Limii the number of dead trecs {snags) retained in s
arcik. Wildlife need only ane or two snogs per acre, Be sure
wny siags feft for wildlife vanmot fall onio the howse or Block
access roads o drivedways.

Mow grasses Lor remove them with o weed trimmer)
s needed through the growing season o keep them b, 3
pmaxinmam of 6 o Binches. This is esiremely criticud vt Gall
when grasses dry oubund cure or in the spring after the spow
is oone bt before the plants green up.

Stack firewood and woodpiles uphill or on tee swme

Figura 3: X = crown spacng, Y = slem
spacing. D nol Mmeasuna behieen
SlEE M Ciown — Measss betwesn
e ediges of Hed Crowms.

References
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= P05 Pruning Evergrasns

» 208, Pruning Shrubs

= F20F Prumng Deciducus. Traes

clevation as the stracture bul ab leasy 30 feet away. Clear
keep away flammable vepetation within 10 feet of these woodpiles. Do not sk
wood against your house or on o under your deck. even in wintar. Many homes
have bumnied from 4 woodpile that ignited as the fire passed. Wildfires can bum it
almost any time by Colorado

LasCate propene ks a1 beast 30 feet Trom any stuciures, preferably on
the spma elevation as the bowse. You don’s wani ihe LP condainer below your
house — if it ignites. the fre would tend o borm uphill. On the other hand, i ihe
tank 15 above your house and il develops 3 leak. LP zus will flow downhill smio
i beomss, Chear and kecp wway flammable vegetasion within 10 feet of these
tanks. Do not sereen propane 1anks with shrubs or vepetation.

Dispose of slash 1limbs, branches and saher woody debris ) remaoved (mom
your irees and shrubs derough chippang or by piling and buming. Comdact your
bocal CSFS office or county herfi™s office for informstion ahoui burning slash
piles. Onby if neither of these aleermarives is possible. lop and scalier slash by
culting il into sery small pieces and distributing it over the ground, Avoid heavy
scrumalations of slash. Make it lay close 0 the ground to speed decomposilion
IT desired, no more than two or theee small, wisely spuced hoedy pikes may be lel
T wbidbile purposes, Locole these wwards the omler por ioas of Yo delensible
Gk,

Zona 3

This zone is of no specified size. It exiends from the edze of vour
delensible space o your propery lines. In this ares. vou ane encourged o
mandge your forests inoa mone iraditione] manner, Typical managenswnt
uhjectives for areas sumrounding honesites or subdivisions are; provice optimun
recreational apporfunitics: enhonce sesthetics: maintan ree health and vigor,
provide harriers for wind. woise, dust and vissal mirasions: suppoe limaced
prodaction of firgwomd, fence posts and other forest comandites, of ghns
Christinas trees of irees for transplanting.

specilie thinning requirements will ke dictated by vour shjpectives for
vour lamd, However, most thinning will be done from below (leaving e biggeest
awned beest wrees b and on anoindividual iree bass,

Thinaings sanitzee and improve the Forest stand by removing wees tha
are damaged, siucked by insects, infected by disease, or are of poor Form or ow
vimor
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FIREWISE 5 8 muli-ggemcy program
hat ancoursges 1he developmeant af
mafansiie space ond e prevendion of
CEIBSIFODHIC vriklra.

Co

FOREST
SERVICE

Thii Lt gl was produced o oonpasation
with 1he Colossdo Stde Foees| Sarvica,

Fihiafve Hasand Minganon Cooringsar,
Codorndit Frala Fovas] e,

Tree spacing usually depends om the species being mansged wnd Gt
susch s sacephibiling wo windiheow o damase (i beavy socs loading, For
ponderasn pone oo | ooglas-iir. a good mle of thumb for siem spocing is
dismeter ¢ 7, For Iodpepole pine amd Enselmann spruce. the siem spacing guide
i ddimmeter & 5. Measure dismeter inosnches a1 abow 3 12 feet above the pround
Subspitube teet for inches aml skl i o dhwe spacing ruide numbaer for te proper
speces, [or example, 5§ the average moe o be kel following your thinminge wos an
Bench ponderosa pinc. then use the formiula 8 + 7 = 15, [or o speicing of 15 feel
bebwgen rees us measuned berween poe sbems. Soe Figunes 3

A grearer number of wildlife wees con remain in Zone 3. Muke sare that
dewd trees pose mo thrcar oo power o of e sceess macds,

Whibe pruning goncrally is aol secessary m Zone 3, may he a pood
idea from the sandpoint of personal safcly 1o prune rees aloay rals and fire
acoess roads. O, o vou prefer the aestbetivs of 5 well-muonicuned (s, ysu
might prune the entire irea. [n any case. prumng belps roduce Luder [ iy within
the wee stand, ihus enhaicing wildfire sofory

Mowing s nest necessary in o 3,

Any appaoved method of shish weatmient s aceeptable for this sone.
ncluding paling and buring, chipping or kp-aml-scatier,

Maintaining Your Defensible Space

Woster b is docated o Iesest that is dynanuiy, abweys changung. Trees
uned shrshs contug fo grow, plosts de oF are domuged, new ploits bejpin
grovw, andd planes diogs their feaves and meedhes, Like sther pans of v home,
defensible apace requirgs aupimieanes, Lise the Ddlowing checkbst coch year
desermming i addivicns] work or PERTANRT 15 BoLEssIRy

Defensible Space and FireWise Annyal Checklst

Trees amil shrubs une propedy thinned and prumed within the defensible
space, Slush from the thinning = disposed of.

Rl umed guiters sive clear of debis.

Brunches overhanging the mond and chimpey ane romony e,

Chimniey screens ane oy place ad o gooad comdiaom

Oimss and weods mre nwveed iooa low weigh,

An oacdoor water cepply s avildble, sagalele waih g e amd ool U
cum reach all pares of e linuse

Fire eatimpuishers, ane cheebied and in working comilimus

The driveway e owsde enciegh. The cleaiimes s tees amd brancles is
adegpuate For fiee aiml cowegency cgquipen, 0 ek wizle sone bocal fire

e prarmment. p

Bored signs aml yomir woas aotd Beonesy ooy are posted amld gy visable,
Theve s an gasly pgeessbly and slomnge ores with rakes hoes, sses sl
showeels, for use o cme Gl Ging

Y erve practices? umwdy (e deills aod soor ne csscutivn plan

Yimp R TR r|1,n:|:1i'|g !-.uinr'\. wnel cdber detwils pre Bienwn sued
unclerstond by ol family imembers,

Adnng, e, enves gnd foundation seoks ane sepeened wnd i good comdition.
Sl Feurcotions wmd decks wre enclosed, serecod or walled up.

Trash wnd deheiz accumlarions ane removed e the defensible spaee,
Aochecklisg for fire safery necds insade the o also bas bewn coppleed
Thds is ovailable fromy yoaer gl lire depammcnl,

CD vupoo @

Up du

UL u

Saued i liwllevance of Coopemtive Exlersion wark Acts ol May B and Jore 300 19840
coofiarEon wih e US Oeparimend of Agnouwtum, Mian A, Rewerss, Dinactor of Conponativa
Exterition Coloradn Swale Limsarsily. Fort Coling Colamnks Conpssdniieg. ENercion grodfams ans
Feriably ool Wit desamibalot M enddrsement ol prodocks smenborsd = e nded nor i
erficism Fnphed of procducis not manfoned.
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RESTRY

Fire-Resistant Landscaping no. 6.303
by F.C. Deninis!

Colorado’s populasion i grosang. its arbom areas ane rapidly expanding.
and people ane uilding mese homes inoshal was ok nataral foeese and
brushlands. Newcimers e rural arcas nocd o ko lawe e correctly Tndseape
Quick Facts. their property o reduce wildfine hacards,

Improper landscaping worries Tend managers anal fire ofieids becanse 1
ein greatly increase the risk of structure gnd propery damage e wildfee. 1 s

More people are mowving into a cpueeslicm of wher, mot (0 0 wildfire will sivike any pariicalie area

Colorado's rural areas, Vegetative clearanee armund (he hoase ddelensibde space | = o prinsr
increasing the chances of detcrminant of 3 hame’s ability to survive wildfine. Delensible space i singply.
wildfire room for firefighers odu their juby, U grassas, b, trees aod olher conme

forest fucls anc remowed, redoced, o prelified (o lesscn o line s inlensaty amd
“Defensible space” s the primary  keep it away from the home. chanues increise that the structune will el |1_ s
deferminant of & siructura's it liktbe-known fact thar in the absenee of o dilensible spoce, Trehighiters sall ofien
abiiity lo survive wildfire., bypitss & house. chovsiiee iy make their siand at a hine whene their safiey is

e ussured ond (he choasce sosccesslulle probect e structing b gneuen
Mative species are ganerally the ;
best plant materials fo Landﬁcaping Defansible Space
landscaping in getensible space, Pesple alien resisg crcating definsible space bevitse they belicw: that it
but ¢thers can be grown will he unsiraciive, unikilirdl sml '\~.I-.!I'||:.':|'.'-_:'l|ill'l'__'. Is 1l|1|.'~.-|| 1 hive b be? Wise
successlully in Colorado. L:!ndnwntm -;.'u.ﬁ..'lul]y it |:!I'||J.-L-.||'llll'__' within the difensible spoce. This elfun
yiehds o many-Feld revam ool by, enpovmaens ond mbded progeedy value
ﬂrut:ll:l{unwﬂ_ i e Timsiile SPHICY Bn virlimsed i st shcwt & S FEaiy
m’.'-'{ffw-i'.]r,l':'l.l1.f.l':l|'¢' Linner,

Crdoader s preat diversiny o chinue. geobsgy and vegeration. eme
ancl gahin st can be oo e e Dol thooosh TSR -(isa elovadims.
Such cxirenies prescii o challeénge i eoomiemling planes, Whike wative plam
maierial genonly ane besl o wide renge ol spevics cien be grosn <accessDally i
Collomadir

Moy plini specics ane suibible for Bmdseaping i delemsible spoee.
resieainl il common sense, and [t IElenLis By pl:lﬁl HIWHEI PSR 1] il
i, 11 s ofien boen sl e o sl adiene voa pilaan one mame
pgwetan than wled sou plant, While this s oebeed e, given o chiisice among
plaints, clwwee Usme il e naupe resestant Soosikdivne,

E N Clanmsiaber the Gelbowimg Gctoes wohicin plamsing. designing et plaime
Uit Uhee FireWiise Limcscape within v hinme s dedensible spaee:
Faateiedia = Lanlscapne scvsnlig o the recomatiendesd defensihle space comes
Tt v whe pdimas pear vout Tssne <Dt be smone woiadely spuced amd

s mela Sk Lraerity Trvaigr g i han those Grher awis _

Cocpeinive Exbention, 159 ¥ ke e plant in large mraescs, Insbeal, phosd o sitall irregelar closioes
waw colastsin. cduDoplsConnEx o inbirnels

Ta be a FirgWiso Momeaownar,
plam wall, plant well and mainlain
well
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TisR DasT i BORCEE M Ppary Jenenely ane
I rdluraly coceeming on ar pear e i Mo grass shan s diulls

Bt e rony. TGS BT el -
ElnAsiunes

Koy Qrams o arounc STcwes @
Mzt ol B mohes,

Fian! mildomnits near s uciuness anly f Fey
are weed! Mrhpansy dod ced ook guiang e
DTN sitripipers,

Graved ardd (v (nsey gepss shorl nest bo e

LT
Figura 1. Foresied propecty swrcunding a homeasita: shows aplamum placemand ol
wapetabon near fhe shnuchusn.
= LUse decorative rock. pruvel and stepmong sione puthwiys o hreak up
the vontinginy uf the vepeution and Focls, This cio mesbily Dive
bohavior ani <liw the spread of Ting acnos voer propensy,
= Incorporaie g diwvgrsiny of pluot bepes sl species nyour Bndscaipe.
Bliw w000 U b visoadly sanidy ing. bot o sbould help Beep pess
umd disaaraes Trom cani=ang problemes withan the shode Tandsasipe.
= In ther evami sl drvisehl and vwaker mioving. peiorifize plants i by
saverl Prosn gl oy il urppl..:m[uliﬂ wiber Liv prlomds wlises B g
s,
* Llsr mnkches oo conmserye mwsistore and tedoes weed sroaal, Mulch can
b o oo imwrzanid. D ne vse pime bark, thick Lvers of pime
meeilles o enfer waslches thag neuhily ciory e,
= Rt crewtive! Farher VI vl Lamdsiznw: by mmefuding bulbes, garsken an
el coantamsers Do ashded color.
RAeferences
= ff I0F. Creasny Wiki-Fire Oelensibio Grasses ; ; :
i Ulamaige mwisch b (e veus, amimscs (andie dae iy 2edd bom sepid by, Tl grnee
» & 304, Forest Home Fue Satany will yuickly cary dine wo vom s, Mow grasses T in the ionere ames of the
« § 305, FereWiss Piand Makarialg dlefensabie spoce. Been ey shor climsest e e s sl gisbedly e
= £.506 Grass Sesd Mizss b Raguo hesiabl gz frown: che boose, 1o maecinzmem oF # inehes, This s poanscubarly
Wikihe Haead ppuariunt duripe [l winter wndd before oroen upoin carly sping, when grasaes
' 205 Pruning Ewer preans wir ey, dormeam® anad inoe Teaned” Tl comdabissn, Given Coloradin™s chi:b,:uu;l-:.-'
o FLAM Pruning Shrubs varlahbe weather, wildiipes cas ancer oo o ol she wewr 8dyicmmes of the
* A0 Fruving Deciducus Trees Brgasy areils ansmd voue e ool

O 282 Whldliowens Ky Golonada

Belova gppsess Jow artmad e sarase, outbanbdings_ decks, fievwona] pries
* F.a08, Fawes for Mouniain

pronane Lisnhy, shrwhe, and spocinoen necs with lowe-gsomang bramcics,

Commundias
# 7407 Shrubs far Mounkain
g Ground Cover Plants _ _
« 7 J08, Trees e Mountan Rupluce bure, weoedy o unsizhily parches ovar youd esamc with gnoiml
Communiive oo, ik gandens, sesetable sandeos and nnelebes. Cirumnad coser plasi ane n
= F413 Grouna Covers ‘or Moundain grwnl allemaniiae o pnoe Gr poaris ol your defensible spaee. They breuk op e

Commanties iy ol bl LY Aamd enlumge Uhe |_'Ill."|,II.II:|= il waagr I:ln:lm;uFu.'. 'I'hl.::|. s ide a




Figure 2: Ladaar {usts enabls lire 1o
Irivael Traim Hha grownd surface fite
shinubs and then indk tha irea canopy

Strectural Blements of 8 FireWiss
Landscaps

WiTan Denlding 8 deck oF paio. vse
cancrana, gsone o rock nstead of
woad Fhase maienais oo st B angd
@ naf coNac? Nanvhabile dobms e he
SO Detnean PRV @ wonEe
deciing

Aiere ipommpnata on Sleeper o
LR MEENN] wRE [0 fedies e
sheapness of the slopo. Thes # lurn,
redices ihe e of frge speead
Heriting wals also an as physea!
brriees 10 g spnnag and Relp defact
feat o (o g upwadns i away
AT SRR

Hook oF inasorry winks are besl, bl
S WeNIEAT B senls pansrected of
Meaey TOOSE will woirh. Pl ol any e
Burming ok o il aitgr e s fire

Trowm poyssens,

O staip slopes, congder ifoimg Slops
A walkweys aroad siruciwes. Tits
TAhDS HOCESS @aimer far fusrae
mamiendnee arnd pipeprnenl. | aiso
SOrvals ok a2 phyescal Barme 1o e
Sprea i ncregses frefiphierns speed
and satTy &2 My vtk o defeng peur
hing

virrety o festures and codor and Belp reduce <ail
ook, Comsicier msamd Covver pland< Ter ancas s
areess for manwing or orber msimenance w dillicult,
vk sbeepe sbopes and on hea, ey capessanes,

Cirearnd vowver planis we wspally how snvacing,
They are succulent or have other FirgWise
characteristics that mwke them uselul, functisatiad ind
attraviive. When plinted in beds surmoundesd by
wialkways und paths,  rased heds or a5 put of o rock ganden. they become ain
¢ ective barrier o fire spreacd, The wheal growndesves plant i o which will
sapread, forming a dense mat of Tonts and faliage tha reduees sonl enmion aml
excludes weeds,

Mulch helps coavrol erssion, conscive ministure and reduee weed govath
[t con be organic {compost, leaf mold, bark chips, shircdued Reives boe il can e
inoprganks (gravel. rock. decomposing gramioe b

When using organic mulches, wse just enouigh B rebuce wedd gmd griss
growah, Avoid thick fwyers, When expaosed 1o e, they wnd o sandder aned are
difficult to extinguish. Likewisze. while your proger sy might yicld un ahmsilanee
of peedles from yvour aulive pines of other comilers. don’n wse them s muich
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Appendix C
Shaded Fuelbreaks

Fuel breaks are strategic wildfire control features that are used in areas of continuous v:g:Fa!iun.
They provide an established break in the continuity of fuels and provide a safe place for wildland

firefighters to make a stand against a rapidly spreading fire.

Shaded fuelbreaks are built in forested areas where tree crowns are so close that they will support a
running crown fire. Research has shown that crown cover over forty percent can promole crown
fires. As crown densities approach seventy percent crown fires are much more likely. Crwon
closure less than forty percent is needed (o bring a nunning crown fire out of the trees and down (o
the ground.

Ground fuels are also important in fuelbreaks, The more dead and down woody material there is on
the site the greater the fire intensity and difficulty in control.

To be effective a fuelbreak must be wide enough to reduce the fire spread and intensity enough w
bring the fire out of the tree crowns and down to the ground. Width is dependent upon topography
and tree heights. Ridgelines provide good opportunities for fire control. In general the flatter the
terrain the wider the fuel break needs to be. Width tends to range from 300 feet to over 600 feet
depending upon the mix of factors mentioned above.

A fuel break does not need to be a clear-cut swath through the forest. It can be effective as fire
control feature and also maintain a pleasing appearance. Thinning trecs in a random pattern that
results in crown densities dropping to forty percent or less will provide both a good place to control
advancing flames and be sensitive to visual concemns at the same time,

The table below shows how many trees it takes to get a forty percent crown closure. As crowns get
larger there are fewer trees per acre.

Forty Percent Crown Closure
Crown Width  Sqft'Tree # trees/Ac Spacing

] 20 BTO 4
10 Ta 223 ]
15 177 o8 12
20 34 85 16
25 490 36 19

3o 706 25 235



APPENDIX D

Discovering the ILanguage of the Elements

An Introduction to learning about the elements of Earth, Water, Fire, Air,
and Space in an experiential education setting

Discovering the Language of the Elements is an experiential education
program designed to give students an appropriate introduction to the
clements of earth, water, fire, air, and space. In this course, the following
five points will be presented, and expanded upon:

+ The elements are always present.
When one element is present, all five are present.

» Each element can be a “gateway™ to one’s own presence as well as to
the other elements.

¢ There are many dimensions of expression of the elements, ranging
from gross to subtle.

e The elements always exist in some sort of balance with each other,
and that balance can change.

The course begins with the elements physically being introduced to the
students. As part of the introduction, the students have the opportunity to
explore the natures of the external elements through various outdoor
activities utilizing awareness and acknowledgement technigues.

The program then encourages the students to develop a personal relationship
with each of the elements, and in elemental combinations. Through direct
element experience, this second segment of the program gives the student
numerous opportunities to develop these elemental relationships, with
emphasis on using all of the senses.

The third segment of the program offers the idea of “balancing” the elements
to the students. Examples of this “balance” are presented from specific
historic and modern cultures, which demonstrate elegant elemental
integration. The students then have the opportunity, in both theory and
practice, to balance the elements in activities such as solar building design,
restoration forestry, leave-no-trace backpacking, river and stream
stewardship, traveling, bouldering, kite flying, working with fire for
ecological benefit, natural agriculture, music, herbal medicine, art, and tsa
lung, a form of voga from Tibet.



