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by Matthew Kocourek and Marcus
Chang, Applied Ecological Services

The Benefits of Prescribed
BurnÍng and l\ative Species

THE yard's on fue. Orange flames
leap past ou office windows. Out in the
field, flames reach 20 feet. The breeze
hits just right, and a Fire Devil (a tornado
of flame) leaps another 30 feet higher,
accompanied by a roar that can be heaxd

hundreds of yards away ...
It happens every spring at Applied

Ecological Services, Inc. (AES) in
Brodhead, WI, and all their branches, as

well as for their clients across the counky.
AES started "Burn Season" at the begin-
ning of March and burned approximaùely
1,500 acres ofprairie, wetland and savan-

na by the end of the season in mid-May.
Prescribed burns are an essential part

of a natural and complete ecological man-
agement plan. A perfect example took
place this spring in Ladysmith, WI. The
Flambeau Mining Company, a wholly
owned subsidiary of Kennecott Minerals
Company, operated an open-pit copper,
gold and silver mine in Rusk County
from 1993 to 1997. AES (utilizing the
expertise of all three of its divisions:
Consulting, Contracting and Nursery)
joined the Flambeau team in 1997 to help
guide the surface reclamation of the l8l-
acre site. Hydrologists, soil scientists,
landscape architects, civil engineers and
ecologists of the Consulting Division
worked hand-in-hand with the mine's
engineering firm and mine stafl shep-
herding a process that included grading
design, topsoil application, stormwater
management and planting plans. In 1998,
the Contracting Division executed the
land-forming and topographical plans,
(including the critical compaction of lay-
ers), then the seeding and planting plans.
The Nursery provided local-genotype
native seed, plants, shrubs and trees.
Every step of the way, meetings were held
with the public, stakeholders, regulators
and environmental groups.

Since laûe 2001,149 acres of the for-
mer mine have been open to the public

and are even contributing to Rusk
County's local tourism industry. The site
offers miles of hiking trails and high-
quality wildlife habitat with over 250
species of native plants that athact more

than 45 species of birds, 20 species of
butterflies, several amphibian species,
deer - even Bald Eagles and Black Bears.
The site is unique because prairie ecosys-
tem is uncommon in north-central

SOArr
pac* pomp¡. All photographi wene t¡ken on c¡te ãt Flambeau illne and arc courtecy of
lana turphy & Fhmbea¡ ilining Go., L¡¡ly¡mlth, Wl.

llllneral-rlch ¡¡h alco holpr the ground abrorb eunllght betler, warmlng it early and startlng
lhe grcwlng ¡ea¡on for net¡vê plânts êarly.
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Wisconsin.
The remaining area of the site -

including the former mine office and
water-treatment buildings - is now the

Copper Park Business and Recreation
Area, and includes an equestrian trail-
head for hails along the Flambeau River.

In fact, the local Department of Natural
Resources (DNR) office is in the former
mine office building, and issues the per-
mits to conduct prescribed burns there.

Every spring, AES burns 1/3 of the

restored prairie at the site (keeping a 3-
year rotation and the burn sizes manage-

The window for burning
allowed by the DNR is
YêIh Yery small, so each
year's Burn Plan rcquircs
a substantial amount of
pñeparat¡on to satisfy the
client, regulators, local
authorities and res¡-
dents. But within weeks
after a burn, the prairie
explodes in a riot of
colors, textures and
anomas.

able), and it is one of the most technically
challenging burns the company does. The
site is in the Wisconsin Northwoods, a

deeply cherished part of the state. In
the very beginning, AES had to prove
itself to the Wisconsin DNR to get a per-
mit to do the first burn. The window for
burning allowed by the DNR is very very
small, so each year's Burn Plan requires

a substantial amount of preparation to
satis$ the client, rrgulators, local author-
ities and residents. But within weeks after
a burn, the prairie explodes in a riot of
colors, textures and aromas,

To understand the complexities of
prescribed burning, maybe we should
start at the beginning.

whv
The purpose ofprescribed burning is

multifold. Fint and foremost, it gives the

native ecosystem a boost. According to
Fred Faessler, Seed Production Manager
of AES' Taylor Creek Restoration
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Flambeau Copper Mine Reclamation

,4ElSbegan surface reclamation planning and desþ n 1997 for Flambeau's

180-acre site near l¿dysnitlq Wisconsin, uùe,re copper, primarily copper sul-

fides, had been mined throughout the mid-90's. Because of the potential for
acid mine drainage, the closure plan called for bacldrlling of the mine pit in
the original sequence with waste rock mixed with limestone to neutralize its

acidity. The neutalized waste rockwas capped with a naturally occurring clay

layer, follovrcd þ overlayme,lrt of the native till to approximate original con-

tours. Salvaged topsoil was uniformly redisributed over the entire siæ.

A plan was deveþed for surface grading and reclamation planting to handle

site drainage and restore ten different plant communities to the site.

Communities ranging from wetlands to upland prairies and savanna were

planted in phases beginning in 1998 and completed in early 1999. The sþ
located along the Flambeau River, primarily contained old fields and wood-

land paùches prior ts mining activities.

Of the 180 acres, approximately 150 vr'ere restored to natural areas, with
approximaæly 30 acres dedicated to ttre dwelopment of a light industrial park

utilizing part of the infiastructure dweloped for the mine. A wetland system

and a wetland-like biofilter complex were designed to filtsr runoffwater on-

site, replace wetland habitat, and increase the biodiversity of the post-mining

siæ. Rr¡noffand sno¡melt from üe reclaimed nahral area is filtercd prior to

discharge into the Fla¡nbeau River tbrough a biofilær shategically located

u¡here the natural surface drainage channels converge.

The storrnwater runoffand snowmelt ûom the ligbt industial or commercial

area is directed througb a biofilter prior ûo discharge offsite into a natural

drainage system. By isolating the indusfrial park drainage, the reclamation

design makes the area more amenable to prospective firms who may be

required to obain stormwater discharge permits. The biofilter will filter
stormwater prior to its release, thereby assisting successor businesses in their

stormwater manageme,lrt plans. Using ecological landscape desigt, AES has

tansformed the problems ofmine site resto¡ation into an ecolqgical and finan-

cial asset for the local community.

Goals ofthe desþwere to:
.Restore the mine site into anatural landscape,
.P¡ovide a high-quatity wildlife habitat,
.Accommodate stormwater drainage needs offuture light indushial

and commercial siûe.s, and
.Obviate subsidence over the fomrcr pit area.

Because of the diveßity of qpecies md complexity of the planting plan, AES

planned and implemented a rmriety of live plant installation and seeding sûate-

gies, including hydro-seeding, drilling, cyclone seeding hand seeding, tans-
planting, hand plugeing, etc. IÆlW

www.escn,tv LandandWater July/August 2007.3 I



LAND REGLATIATIOI{
Nursery "Our prairies and savannas are
fire-dependent plant communities.
Without fire, the prairie would evolve
into a shade-dependent system overgrown
with woody vegetation."

Hisûorically, fire has raced across the
landscape since, well, since the beginning
of time, usually caused by lightning. In
slightly more recent times (the last six
thousand years or so), the aboriginal peo-
ples noticed that after a fire, nut and
berry harvests increased, game habitat
improved and traveling was easier. Since
lightning touched off fires less often in
the eastern woodlands and prairie, the
native population intentionally set fires to
achieve those same results. So it would be
safe to say that Native Americans were
the first practitioners of prescribed bums.

Today, flre is used as a management
tool in native ecosystems because it is a
natural part of their existence, and is
effective and low cost, compared to other
more labor-intense methods.

When prescribed fire is part of the
ecological management plan, most native
plants bloom earlier and longer, produce
more seed, and generally thrive. The
reasons are easy to see. The dead plant
material is reduced to mineral-rich ash,
which provides more readily available
nutrients and accelerates microbial activi-
ty. Also, when blackening by the ash, the
ground absorbs more of the sun's rays and
warms more quickly. Without burning,
the plant material and leaf litter act like
an insulating blanket, keeping the soil
cold. Most native plants grow best in
warm soil, and the sooner the soil warms
up, the sooner they begin their growth.
Thus, burning extends the growing sea-
son for native plants, adding as much as

four weeks at the beginning.
And don't worry about the native

plants in the burn; the majority of the
plant is protected beneath the soil - often
boasting root systems several feet deep,
as opposed to turf grass's two-inches (if
thaQ.

Fire also shortens the growing sea-
son of many Eurasian plants. Most of
these are "cool-season" plants that are
considered weeds in prairies. (We define
a'\veed" as a plant that is unwanted in its
present location. For instance, a native
Prairie blazing star (Liøtris pycnostachya)
popping up on a turf-grass lawn would be

ATVb have changed the face of burn orws, imprcvlng galety and efficbncy.

considered a weed, no matter how beauti-
ful it is. On the other hand, a clump of
Kentucky bluegrass (Poa pratensis),
which is also a non-native or "invasive",
in a short-grass prairie might incite a
prairie enthusiast to violence.) Since
cool-season gmsses tend to go dormant as

soil warms, a spring fire often short-cir-
cuits their growth. Further, a late spring
fi¡e can bum offthree to eight inches of
weeds before the native plants have even
begun to grow, which gives natives a
better exposure to sunlight.

Prescribed burning is also an
excellent strategy to control woody
invasive species, killing the top-growth of
invading trees and shrubs and slowing
their growth and spread. (Prescribed
burns alone are usually not enough to
prevent most woody invasives.)

An area's first prescribed burn
should take place when there is sufficient
fuel (dead plant material) to sustain a fire,
usually two to three years after the native
ecosystem was fi¡st planted. There is no
hard-and-fast rule how often you should
burn any area. A good rule of thumb is to
burn when "a lot" of fuel has accumulat-
ed, enough so that no ground is visible.
Since mesic (tall-grass) prairies tend to
create more plants and, therefore, accu-
mulate dead plant material faster then dry
(short-grass) prairies, people tend to burn
mesic prairies more often.

How
We do not advocate Do-It-Yourself

(or "DIY") prescribed burns. In fact,
some professionals wryly call it "DYI;'as
in "Do Yourself In." Remembe! you are
literally playmg with fire. For every few
DIY burns that go fine, one gets loose
and takes out some DIYer's barn. Or
worse, the neighbor's barn. So although
we explain the equipment and procedure
for a prescribed burn, we strongly
recommend hiring trained and experi-
enced professionals,

Equipment
Here are the basic tools a profession-

al bum crew utilizes:

Protective gear: First and foremost, you
need safety clothing and equipment.
Special fire-resistant boots, gloves and
clothes (preferably coveralls) aÍe an
absolute necessity. So are helmets with
facemasks. All crewmembers should
carry portable radios, which can be life-
savers (literally) when a fire becomes
established (they can be deafening).

Drþ torch: A canister with a valve sys-
tem and nozzle, each holds a mixture of
one part gasoline and three parts diesel
fuel. This thick mixture is designed to
bum long and slow. When the torch is tilf
ed forward" the fuel mixture drips out
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across a lit wick, which ignites the mix-
ture. This actually sets the fires.

Bacþack pump: This is a five-gallon
water tank worn like a backpack, with a

short hose and side-pump or pump noz-
zle. The nozzle is adjustable from a wide
spray for spraying close up to a stream

that reaches out to 20 feet.

All-Terrqin Vehicles (ATVÐ and Utility
Terrøin Vehicles (UTVs): These have
changed the face ofburn crews. They are

wonderfully portable, maneuverable and

can get everywhere a human can and
some places a human can't. They can
carry larger water tanks and motorized
pump systems, and can move faster than
a running person. ATVs and UTVs have

almost eliminated the need for most of
the hand tools, like ...

Fire rakes and "flappers "r Ifyour crew is

small or doesn't have AIVs/UTVs, hand

tools like these are very handy. A fire
rake looks like a garden rake on steroids,

with large triangular teeth. Fire rakes are

used for dragging burning material to

Flamec leaping ¡kywad can be tho herbin-
ger ol good thingp to come.

spread the fire, or for removing plant
material and tearing up the soil to create a

fire break. (These are still standard issue

for fi¡e crews of a different type, the ones
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putting out fires.) A flapper looks like a

mudflap on a wooden rake handle, used

to tamp out or smother fi¡e and embers.

Tlpes of Controlled Fires
Yes, there are diffsrent types of con-

trolled fire. No, the flames aren't differ-
ent, but the types describe either the
di¡ection or purpose of fire. Usually, sev-

eral types offires are used in one project.

Back fire: This is the smallest, slowest

and - therefore - safest fue, and produces

the least smoke. But it takes longer. This
fire is lit on the downwind side and slow-
ly burns into the wind. The backfire
should always be used first, to create the

firebreak (an area with no fuel in it,
where flames should stop). It can be the

only fire used in a project. It is not um¡su-

al for a bacldire to be only 8 to 12" wide
with flames less than a foot high.

Flankfire (also called a Parallelfire):
This fire burns hotter and faster than a

backfire. It works wçll on square areas. It
is ignited on the sides of the back burn
are4 parallel to the wind. It requires fwo
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... but, while a crucial part of native ecosystem
management, it is best left to professionals like us.

For 30 years, Applied Ecological Services has used
the best ecology to plan, build and manage everyttring
from conservation developments to mine reclamations
to all scales of wetlands and shorelines. We deliver
cost-effective, ecologically sound success. Call today.
Offices in Illinois, Kansas, Minnesota, New Jersey,

Pennsylvania, Wisconsin, and
Eastem Europe.

Applied Ecological Services Inc.
608-897-8641 . www.appliedeco.com

For More lnformat¡on, Ctrcle #24

www,escn.tv

For More lnformation, C¡rcle #23
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people or teams to ignite. Flank fires can
also be used in curved lines to burn larger
areas, but require considerable expertise.

Headfire: This is the fire lit at the top of
the area, meaning up-wind, and travels
with the wind. This is the largest, hottest
and fastest individual fire, causes the
most flames and smoke, and must be
used carefirlly. The wind moves the fire,
fans it and feeds it oxygen, too. This fire
should only be ignited once adequate
firebreaks have been created.

Perimeter fire (also called a Ring Fire):
This is a technique ofburn and not a fire,
per se. It's a combination of all the types
of fires previously mentioned and
requires the largest crew. It's one of the
fastest bum methods, and it burns hotter
than previously mentioned fires. Since it's
a hotter and faster fire, it must be used
with caution. This method starts with a

backfire to create a firebreaþ is followed
by lighting flank fires, then a head fire,
which will move rapidly towards the
flanks and backfire.

Strip head Jìre.' For this fire, a series of
skips are lit one at a time, the first closest
to the downwind firebreak. This is essen-
tially a number of wide and short head
fires. No one strþ head fire can burn for
long or far before it hits an arca aheady
burned by a previous strip head fire. This
fi¡e takes less time than a backfire, is rel-
atively safe, well suited for rectangular or
odd shaped parcels, and smaller burn
crews.

There are many other prescribed fire
t)?es - point sotuce fires, center and cir-
cular fires, spot fires, etc. - as well as

many other burn techniques, but these are
the basics.

Weather Conditions
Weather is the ruling factor in pre-

scribed burns. A proper burn plan will
give the exact weather parameters for a
*GO." Most professional burn crews
carry sling psychrometers (to measure
humidity) and digital wind meters for on-
the-spot information. All weather condi-
tions should be recorded in your burn
plan.

Wind" as you might guess, is the

ln just weeks, a riot of colors, texfurcs and a¡omas burgtg forlh.

largest concern, as a switch in direction of
even a light breeze can turn a quiet little
backfire into a raging head fire. Any
swirling wind puts the burn into question.
A steady breeze of 5-15 mph with little
gusting is preferred. Relative humidity is
also very important, with 25-65Vo being
the sweet spot. Below 25%o, fires can
burn faster and hotter, and over 65Yo,

fires can have a hard time catching.
Temperature is also a factor; over 80o I
burning is too physically demanding on
the crew. Below 32" f; the water in the
pumps and tanks starts freezing, creating
a safety concern. 40" F to 60o F is the
sweet spot.

to travel horizontally)
. Transport Wind Speed: The average

wind speed within the mixing height (not
at ground level)

.Tumer Stability Index: Atmospheric
stability

. Wind: Wind is required to move
smoke and the fire, but too much is never
good

The Burn Plan
The first step to a successful burn is

a good written plan. The plan is the
prescription for your project. It outlines
your objectives, includes responsible par-
ties and local authorities, contains any
insurance, certifications and permits nec-
essary.

The plan should also include, well,
your plan; first, it should contain your
evaluation of the burn site, in text and
map, identifying the location of fire-
breaks (natural or man-made), structures,
terrain, obstacles, etc. Another map
should identify the location of crews and
their planned movements, placement of
safety equipment, etc. Also listed should
be smoke management, special consider-
ations, local residents, traffic, public
relations, and any otler variables.

Public Relations and Education
One aspect of prescribed burns that

articles tend to omit is public relations.

Smoke Management
Where there's fire, the¡e's smoke,

and ifthere are any neighbors in the area,

smoke management is necessary.
Schools, hospitals, nursing homes and
roads are considered smoke-sensitive
areas. Near any ofthese, burners could be
held liable for damages caused by their
smoke. Obviously, monitoring weather
conditions is a large portion of smoke
management, and those conditions are
components of thc following factors:

. Dispersion Index: A measurement
of how quickly smoke disperses

. Mixing Height: The top of the
available volume of atrnosphere (or max-
imum height at which smoke will begin
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There are people who believe any fire is
dangerous, harmful and must be avoided

at all costs. This is where public relations
and public education are absolutely nec-

essary beforehand. Stårt as early as possi-

ble, preferably before the installation of
the ecosystem (whether prairie, savanna,

wetland, etc.), explaining prescribed
burning within the context of ecosystem

maintenance. Prior to the burn, involve
local schools and groups in it, educating

them about prescribed burns and inviting
them to watch safely (everyone will want
to watch). Tirrn a project into a living,
breathing outdoor classroom. It is our
experience that getting school children
and classes involved in a native ecosys-

tem results in new, young stewards of the

project and passionate devotees. And as

probably the most exciting single incident
of a native ecosystem, a prescribed burn
is the perfect opportunity to recruit new

disciples.

Results
Homeowners and publicJand man-

ageni are realizing the benefits of native

plants. Naturally adapted to the local soils

and climates, they require almost no

water, chemicals, care and expense, they
cause fewer problems, add natural beauty
and once established require no mowing.

Because they are native species, they can

withstand anything Mother Nature throws

at them. That's what they're used to. In
contrast, most non-native plants cannot

LAìID RECLAMATION

,,lf you build lt, they will como." Gert¡ln plants and animalc are dependable indicators of a
high.quality eco3ystem.

' i,¡
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lhe slopes with Pennington's
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Erosíon Control Seed Mixture.

SlopemasterrM is specifically
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where rapid establishmenl ¡s a

necessity. Plus. SlopemasteÌrÀt

leatures durable, persistent

Durana white clover. Durana

conlains as many as 97 stolons
per square foot. which will
firmly anchor most erodible
soils and can draw up to 150

lbs of N from the atmosphere.
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support themselves and require expensive
chemicals, irrigation and labor- Natives'
deep root systems are able to take more
water and take it deeper into the ground
than garden-variety non-native plants,
which is helpfirl in conholling runoffand
also the reason native ecosystems are
being used by municipalities and devel-
opers to combat stormwater issues.

It has to be understood that fire is as

much a part of maintaining healthy native
ecosystems as earth and water. rWith the

proper education and communications,
prescribed burns can become an event
and create positive publicity, adding to
the already multifold benefits of a native
ecosystem.

And the end result at the reclaimed
Flambeau Mine? The site received the
2007 Green Award from the Ladysmith
A¡ea Chamber of Commerce. And most
significant, it received a Certificate of
Completion from the State of rWisconsin

for the 149-acre site that is now wildlife

habitat and a passive recreation area. The
¡eclamation design and implementation
by AES, followed by their ecological

The reclamat¡on design
and implementation by
AES, followed by their
ecological maintenance
and management (which
includes prescr¡bed
burning) resulted in
meet¡ng the vegetative
performanoe standards
for surface reclamatioR,
culminating in the
Get{ifrcate of Completion.

maintenance and management (which
includes prescribed burning) resulted in
meeting the vegetative performance
standards for surface reclamation, culmi-
nating in the Certificate of Completion.
It is a significant milestone in the history
of mine site reclamation in the State of
rrlVisconsin. LtrlW

For more inþrmation cqll 608-897-
864 I or vßit www.appliedeco.com.

Applied Ecological Services, Inc.
(AES) is a broad-based ecological
consulting, contracting, and restoration
firm providing services to foundations,
governmental units, corporations, and
commerciaUresidential developers nation-
wide. They have been the principal firm
in many diverse, large-scale restoration
and site-remediation projects, including
residential developments and reuse proj-
ects. Established in 1978, AES has ove¡
100 full-time employees, at offices in
Illinois, Wisconsin, Minnesota, Kansas,
New Jersey, Pennsylvania and Eastern
Europe. They own and operate Taylor
Creek, Spring Lake and Kaw River
Restoration Nurseries, providers of native
seed, plants, shrubs and trees of proper
local genotypes.

For More lnformation, Circle #26
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