Aspen regeneration was notably lower in the harsher and lesser productive lowland areas
located in the lower canyon areas by about one-half that observed in upland areas.
Ceanothus brush was much more prevalent in the lowland areas exceeding amounts
observed in upland areas by about 400 percent.

Exhibit 8 - Surviving conifer trees (foreground Douglas-fir) tended to have a substantial
portion of their crown, about one-third or more, extending above the aspen canopy and
tended to survive prescribed burning as evidenced in this photo taken one year after
burning occurred in 2004. Despite nearly full aspen crown-Kkill being achieved, the larger
conifer trees survived burning. In the immediate clone shown in this photo, the fuel
profile does not appear to have been heavy enough to produce flame lengths necessary to
carry into the upper crown of larger conifer trees or to produce sufficient heat to kill the
cambial layer beneath the bark, either of which would result in tree mortality. Surviving
conifers sustained scorch on the lower bole and exhibited a pruning effect. The conifer
seed source within the aspen clone persists.
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Browsing Observations

Exhibit 9 (below) - Large numbers of wild hollyhock, also known as Streambank
globemallow, Iliamna rivularis (Hitchcock), were observed over expansive areas
following prescribed burning and provided a high degree of spatial variability in
browsing evidence within the project area. This large perennial forb is “highly preferred
by livestock, as well as elk and deer and other wildlife in recently burned habitats”
(USDA-FS, Celebrating Wildflowers). Where aspen sprouts and wild hollyhock were
intermixed, aspen sustained relatively little browsing while wild hollyhock was generally
browsed heavily as contrasted in Exhibit 10. Wild hollyhock is shade intolerant and will
become subordinate once overtopped by other vegetation. Most likely by the time the
wild hollyhock becomes subordinate, aspen sprouts will be tall enough that terminal
shoots are well above the browse line height.

A minimum of about 2,000 un-browsed aspen sprouts per acre are necessary for aspen
perpetuation (Dale Bartos - personal communication, 2003). Conditions observed within
the project area are well within this general guideline. Average heights of tallest sprouts
after five growing seasons exceeded eight feet (Exhibit 3) and are likely tall enough that
terminal shoots are above the reach of domestic sheep. Browsing by big game would
continue however.

Wild hollyhock, lliamna rivularis, in bloom. USDA-FS R4 file photo
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Exhibit 10 (below) — Expansive areas of wild hollyhock established following prescribed
burning in the project area. This project area photo (top) taken near Buckhorn Creek in
August, 2005 shows large numbers of wild hollyhock intermixed with new aspen sprouts.
The bottom photo in nearby Taylor Creek shows evidence of preferred browsing of wild
hollyhock by domestic sheep. Note the nearly complete stripping of leaves on the wild
hollyhock while interspersed aspen sprouts appear untouched.
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Successional Stage — Stable Aspen Communities

An effort was made to differentiate between seral and climax aspen communities to the
extent practicable given the limited nature of this assessment. Determination of climax
conditions is largely subjective and involved looking for indicators of plant community
stability, such as aspen persistence and lack of vegetation change. Less than five percent
of the sample plots suggest some degree of community stability. Such areas may best be
considered as “de facto” climax (GTR RM-119, p.45).

Exhibit 11 below — Relatively stable aspen community lacking conifer establishment or
evidence of other notable vegetative change (site was burned about one year prior to the
photograph).

Abiotic Influences

Elevation, aspect, and slope position were recorded on all sample points to help
determine any abiotic influences that may be apparent relative to aspen sprouting
following prescribed burning. Elevations of all sample points ranged between about
5,300 to 7,000 feet indicating that aspen vegetation within the project area occurs
primarily within a 1,700 foot elevation gradient.
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The vast majority of the project area is located within the Lime Creek drainage and is
primarily oriented north/south. Aspects are largely easterly or westerly with highly
dissected secondary ridges providing north/south aspect influences. Mid-slope, southerly
aspects exhibited the highest levels of aspen sprouting following prescribed burning with
18,900 to 21,600 stems/acre observed within the 2003 and 2004 burn areas. Southern
and easterly aspects tended to be more diverse and open compared to northerly aspects
predominately forested with conifers. Pre-burn aspen stem numbers were obviously
lower on the northerly slopes where aspen typically occurred as small inclusions within
conifer stands that are approaching closed canopy conditions. No prescribed fire ignition
occurred along the toe of slopes near streamside vegetation and aspen in these areas
remains largely unchanged.

Conclusions and User Applications

The “problem statement” or objectives of this study are achieved by being able to equate
fire intensity or degree of aspen crown-kill with subsequent amounts of aspen sprouting
observed following use of prescribed fire. This knowledge foundation provides an ability
to assimilate this information into future project planning, implementation, and
monitoring processes where somewhat similar conditions exist.

The study results are best used as an indicator of aspen sprouting amounts that may be
reasonably anticipated in similar conditions.

Conclusions:

Fire intensity of 60 percent or greater aspen crown-Kkill provides sufficient aspen
sprouting to achieve most restoration oriented objectives, including removal of the
majority of conifer trees becoming established within aspen clones. Prescribed fire
treatments within the project area within this range of fire intensity achieved an average
of about 7,000 aspen sprouts per acre 1-2 years after treatment occurred with producing
heights to over eight feet within five years.

Wherever fire carried from prescribed ignition, very nearly 100 percent aspen crown-Kill
occurred achieving about 8,700 stems per acre five years after treatment, or about eight
times greater than pre-burn conditions, while also killing in excess of 90 percent of
conifer trees.

A clear hierarchical gradient of fire intensity classes does not exist across the project area
although all classes are present to variable degrees. Aspen are easily crown-killed by fire
due to their relatively thin bark and most any fire that carries typically achieves very
nearly 100 percent aspen crown-kill. Lower fire intensity levels of 40 percent crown-kill
and below primarily occur along the edge or fringes of treatment ignition areas where fire
eventually ceased to carry and extinguished. While differing fire intensity levels are
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present, they appear to be more a function of prescribed fire ignition patterns than
vegetation conditions.

Notable differences exist in amounts and composition of aspen and shrub regeneration
observed following prescribed fire. These differences are attributed to changes in
elevation and associated site/habitat factors. While aspen tended to dominate sites above
about 6,300 feet elevation, as indicated by sprouting numbers, at about 64 percent
regeneration composition, aspen accounted for only about 30 percent on the more
exposed, lower elevation sites under 5,500 feet elevation where shrub regeneration, such
as ceanothus, was much more prevalent. Nonetheless, numbers of aspen sprouts
throughout these elevations appear adequate to meet most aspen restoration oriented
objectives.

Wild hollyhock proved to be a highly preferred browse species and bore the vast brunt of
browsing pressure and will likely continue to do so as long as it remains prevalent. Wild
hollyhock is shade intolerant and in the relatively short-term will become overtopped by
other vegetation and amounts reduced to more subordinate levels. Browsing on young
aspen sprouts to date, over a five years period following prescribed burning, are
considered low at under 10 percent overall and at these levels does not appear to pose any
particular risk to viability of aspen within the project area. Browsing levels on aspen
between years 1-5 appear similar averaging about 8-10 percent of stems.

User Applications:

1. The study increases the knowledge foundation of the fire effects in aspen and
associated vegetation on relatively low productivity sites. The study includes an
analysis of approximately 12,375 acres of prescribed burning encompassing aspen
vegetation. Fire effects may be quantified by equating degree of crown-kill
achieved with observed sprouting amounts.

2. The study provides the best available information relative to implementation and
monitoring of the Lime Creek Project and achievement of the project objectives
relative to recycling of planning, implementation, and monitoring processes. The
assessment has application to similar sites elsewhere.

3. Post-treatment aspen stocking information shows a clear relationship exists
between degree of aspen crown-kill and amounts of aspen sprouting.
Specifically, higher levels of crown-kill exhibited higher levels of sprouting
(Table 1) although adequate sprouting amounts approximating a minimum of
2,000 stems/acre can be achieved with a relatively low degree of aspen crown-
kill.

4. The study provides a simplistic model employing a hierarchical gradient of fire
intensity classes as an expression of amounts of aspen crown-kill achieved
whereby silviculturists, fuels planners, and other resource specialists can develop
quantifiable project level objectives in a collaborative sense being able to estimate
amounts of aspen sprouting that may be reasonably expected under similar
conditions.
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5. The study helps define aspen restoration potentials in that no validation could be
made within the project area of aspen restoration potential of old aspen sites
exhibiting only dead stems or “bones.” Live stems provide the photosynthetic
factory necessary to sustain viable roots from which suckering occurs.

Table 2: A simplistic model is provided as an integrative tool to improve collaboration
between silviculturists, fuel specialists, and others. The table identifies various post-
treatment conditions within the project area and interactive resource considerations.

Current Vegetation
Conditions

Silviculture Prescription
Considerations:

Burn Plan and
Implementation
Considerations:

No above ground live
aspen stems present, dead
aspen stems commonly
referred to as “bones” are
present largely scattered on
the forest floor. These
conditions typically occur
beneath conifer stands that
are approaching closed
canopy conditions,
generally Douglas-fir.

It appears to be too late to
re-occupy these sites via
root suckering. No evidence
of aspen sprouting was
observed following
prescribed burning in these
conditions.

Aspen on these sites has
been replaced by more
environmentally adapted
species. There is no
apparent aspen restoration
value in treating these areas
with prescribed fire.

Seral aspen, generally
lacking conifer
encroachment, but having
a prominent shrub
component.

Don’t necessarily need high
levels of fire intensity or
nearly full aspen crown-kill
to achieve restoration
oriented objectives. Can
achieve sufficient sprouting
(minimum 2,000+/ac) with
crown-kill as low as 40
percent, however sprouting
amounts will not be
representative of the site
potential at this low level of
fire intensity. Lower levels
of fire intensity provide for
broader differentiation of
size classes within the aspen
clone since a component of
the initial aspen overstory is
retained, where objectives
do not include removing
establishing conifers.

Designing prescribed fire to
achieve only partial aspen
crown-kill may be
somewhat problematic since
less than full crown-kill
within the project area was
generally observed only
along the treatment edges
where aerial ignition was
used. Ignition methods at
appropriate scale and
conditions may be tailored
to desired fire intensity.
Topographic, safety,
existing workforce
limitations, and efficiency
of scale considerations exist
in determination of ignition
methods.
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Late seral aspen, conifers
are prominently
established but remain
largely subordinate to
aspen. Conifers are largely
immature composed mainly
of pole and smaller size
trees.

High fire intensity is
necessary to Kill
encroaching conifers while
producing 80-100 percent
aspen crown-kill.

Comments appearing to the
right are also applicable
here.

The primary objective here
may best be expressed as
reducing amounts of
encroaching conifer trees
since conifers are less easily
Killed by fire than aspen.
Fire heat should be low
enough to protect aspen root
meristems within 2 inches
of the soil surface where
most sprouting occurs.

Late seral aspen,
prominent conifer
encroachment occurs and
includes conifer crowns
that extend well above an
aspen canopy.

High fire intensity is
necessary to kill
encroaching conifers
producing 80-100 percent
aspen crown-kill. Conifers
having substantial portion
of their crown extending
above the aspen canopy
commonly survived
prescribed.

Comments appearing to the
right are also applicable
here.

The primary objective here
may best be expressed as
reducing amounts of
encroaching conifer trees
since they are less easily
Killed than aspen by fire.
Formulation of objective
statements noted above also
apply here.

Anticipate that the residual
(surviving) conifer trees
will persist as a component
in the future vegetation
conditions and as such
provide for some
diversification.

Other considerations
include designing ignition
to better “target” the larger
conifer trees or follow-up
action with manual means
(a labor intensive task).
Options for re-burning
within the foreseeable
future are dismissed since
fuels necessary to sustain a
fire have been reduced.

Climax, often lacking
younger age class
structure or stem size
differentiation. Conifer
encroachment is not
considered prominent.

Moderate fire intensity with
aspen crown-kill exceeding
40 percent. Typically, fuel
loadings are low and may
not provide for more than a
moderate level of fire
intensity.

Similar to seral aspen
lacking conifer
encroachment. Relatively
low fuel loads may be
common and it may not be
feasible to burn these sites
other than at low intensity.
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Post-burn aspen browsing
considerations by
domestic sheep and
deer/elk on summer

range.

Monitor response of forbs
in burned areas during the
first growing season and
where wild hollyhock is
prolific over expansive
areas, relatively low levels
of browsing on aspen

Presence of highly preferred
browse, such as wild
hollyhock, may reduce
needs for browsing
mitigation measures, but
would require periodic
monitoring.

sprouts are likely as long as
these conditions persist,
perhaps five years.

Summary Discussion: The results of the study provide for an improved understanding
of the relationships between prescribed fire, fire intensity as it pertains to effects to above
ground vegetation (degree of aspen crown-kill), and amounts of aspen sprouting on
relatively low productivity sites while also having application to somewhat similar
conditions elsewhere. This knowledge foundation provides a basis for assisting with the
integration of silviculture prescriptions, burn plans, and associated planning documents.
Tables 1 and 2 provide a simplistic model where levels of anticipated aspen sprouting
may be projected by fire intensity or degree of aspen crown-kill achieved.

In summary, aspen sprouting sufficient to achieve restoration oriented objectives as stated
in the Lime Creek Project (which specified a “moderate to high” fire intensity), were
achieved where aspen crown-kill of 40 percent or greater occurred. However, where
reduction of encroaching or “target” conifer trees is also desired, the primary objective
may be best described in terms of the reduction of conifer cover since conifer trees are
less easily Killed by fire than aspen. Optimum, about 90 percent or more, conifer tree
mortality was achieved where essentially full aspen crown kill occurred being within the
80-100 percent fire intensity classification. Even at this upper level of fire intensity,
conifer trees large enough to have a substantial portion of their crown extending above
the aspen canopy commonly survive prescribed burning.

No evidence of aspen sprouting response was observed in areas of aspen “bones” where
no live aspen stems, as evidenced by above ground foliage, occurred prior to burning.
Speculation that such areas may yet harbor some limited aspen sprouting ability could not
be validated by this study and the potential occupancy of these sites by aspen from root
suckering appears to be lost due to lack of a photosynthetic factory necessary to sustain
roots. Most commonly within the project area, such aspen “bone” areas are inclusions
within north slope Douglas-fir stands approaching closed canopy conditions.

The methodology of classifying fire intensity using the aforementioned hierarchical
gradient of fire intensity works well in theory, but has some monitoring considerations on
projects having a primary objective of aspen restoration. Prescribed burning end results
are determined by the specified project objectives, activity design, supporting silviculture
prescription and prescribed fire burn plan, conditions at time of ignition, and those
persons executing the burn. Where prescribed fire using aerial ignition is employed, a
large proportion of aspen vegetation is typically crown-killed by the nature strip firing
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ignition where fire is sustained between strips or by igniting nearby fuels downslope and
running the fire upslope into the target aspen. Lesser fire intensity may very well be
limited to fringes of treatment areas where fire is not sustained since ignition ceases by
design.

The methodology of classifying fire intensity tends to work well where the intent is to
estimate amounts of aspen sprouting that may be reasonably anticipated given levels of
aspen crown-kill achieved. The methodology does not provide any indication of what
fire intensity classes, or their relative amounts, may occur through application of
prescribed fire other than that fire intensity in a prescribed environment is largely
governed by ignition techniques and less by vegetation conditions.

Other Observations of Interest

Comments on presence of noxious weeds were recorded during the field survey work.
Observations were recorded by GPS location and are available in the study file, but not
included here since nothing of significance was observed.

Observations included detection of Douglas-fir tussock moth, Orgyia pseudotsugata, in
the vicinity of Ada Gulch. The observation was determined to be endemic in nature.

Rush Skeleton weed, Chondrilla juncea, observations were limited to one small roadside
site on Forest Development Road 166L1 and another small site on the lower slopes of
Lime Creek. Both sites had roots pulled at time of observation.

Bull thistle, Cirsium vulgare, was most notably observed east of the North Fork Lime
Creek (2004 burn area) and at Sprout Mountain (2006 burn area). Bull thistle is listed as
a noxious weed in several western states, but is not currently classified as a noxious weed
in ldaho.

Project Ignition Records

Project records pertaining to areas burned and field conditions at commencement of
burning operations are provided for reference purposes. No burning occurred in 2007.

Ignition Date Acres Temperature — | Relative Wind mph 10- hr Dead
Burned Degrees F. Humidity Fuel Moisture

2002 1,650 N/A N/A N/A N/A

10/22/2003 2,875 75 15% | 5-6 SE, gusts 7-9%
10

9/27/2004 2,850 74 19 | 3-4 NE, 7-8
gusts 15

9/19/2005 5,250 75 13 | 2SW 4

9/29/2006 6,000 76 11 | 4-SW 5

9/30/2008 2,560 83 12|3S 6.5

Total 21,185
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