Declaration of Carol Rice in Support of
Comments by Sierra Club and Sierra Forest Legacy on the
Giant Sequoia National Monument
Draft Environmental Impact Statement
I, CAROL RICE, declare as follows:
I submit this declaration in support of the Comments by Sierra Club and Sierra Forest
Legacy on the Giant Sequoia National Monument draft environmental impact statement (“DEIS)
and draft Giant Sequoia National Monument Plan (“draft plan”). I have personal knowledge of
the matters stated herein and, if called as a witness, would and could competently testify thereto.
My name is Carol Rice. I am a fire management consultant with expertise in fire behavior
modeling, fire ecology, fire economics and planning. I hold a B.S in Forestry from the University
of California at Berkeley, and an M.S. in Wildland Fire Science and Management from the same
academic institution. I have been employed with Wildland Resource Management, Inc. since
1979 consulting on fire management issues. I have worked on various projects, including
planning and overseeing implementation of regional fuel management plans in the state, and
conducting of various investigations and workshops regarding fire behavior, ecology and
economics.
I am a frequent lecturer regarding the interactions between vegetation, fuel and fire
behavior, and have written over 40 technical reports and publications. I am Past Chair of the
California-Nevada-Hawaii Fire Council, and served on the Board of Directors of the International
Association of Wildland Fire. A copy of my curriculum vitae is attached hereto.
These comments are based on a review of the draft Giant Sequoia National Monument
Plan, DEIS, and Fuels Report, and more than 40 articles that discuss the relationship of fuel
treatments and fire behavior.

SUMMARY
There are several point/aspects of the project that warrant comment. These concern the
(1) flawed vision and the goals for management; (2) the inappropriate dismissal of project
alternatives; (3) inadequate descriptions of the existing conditions of fire and fuels and
treatments; (4) inadequate and vague standards and guidelines; (5) the uncertainty that is
imbedded in the analysis; (6) a vague monitoring plan that provides weak feedback and offers
little utility for adaptive management, and (7) inappropriate role of and limited response to the
Scientific Review Committee.
The description of the existing condition of fire and fuels is so vague that the reader
cannot ascertain the current situation, much less determine the effectiveness and effects of the
proposed treatments. The assessment of fire and fuels is inadequate; the lack of a fire- related
landscape analysis is an important omission that prevents evaluation of treatment locations and
their associated impacts. Fire is a spatial process, and judging the effects of fire without a spatial
component ignores the best available science, which is also the industry standard.
The uncertainty surrounding the project is vast, because of the poorly defined goals,
conditions, and treatments, along with the uncertainty associated with where and when treatments

are to take place. The standards and guidelines are inconsistent and ambiguous, which limits
effective management.
The monitoring plan lacks the necessary metrics to provide direction regarding
management; monitoring is an important step in adaptive management but the agency has
slighted it in the draft plan.
The Scientific Review Panel (“SRP”) was constrained in its scope of work even though
the public was led to believe that this process would offer a comprehensive look at the accuracy
and appropriateness of the science behind the Plan. The Forest Service did not modify the draft
plan so that the SRP’s concerns were addressed.

I.

Internal Inconsistencies are Common
A. The standards and guidelines are inconsistent with the strategies,
objectives and desired conditions, or are omitted altogether

The Plan indicates that the flow of the planning process is to develop strategies
and objectives from desired conditions, and then develop standards and guides from those
strategies and objectives. Appendix F Standards and Guidelines state, “Standards and
guidelines are requirements that preclude or impose limitations on resource management
activities and are designed to be consistent with the objectives and desired conditions.”
Draft Plan p. 118. There are several inconsistencies between the desired conditions,
strategies and objectives, and standards and guidelines. This inconsistency severely limits
the ability of the Agency to reach desired conditions.
Desired conditions appear on page 31 of the Plan and are summarized in Table A
below. Strategies related to fire and fuels appear on pages 57-58 of the Plan, and are
summarized in Table B below, but they are sometimes inconsistent with the Desired
Conditions and are not always translated into standards and guidelines as appear on pages
120-123 of Appendix F. The Draft Plan states: “The standards and guidelines act as
thresholds or constraints for management activities or practices to ensure protection of
resources.” Without the standards and guidelines associated with each of the strategies,
implementation is not directed.
Table A. Desired Condition
Fire occurrence in characteristic pattern
Assumes ecological role
Frequent fire
Lower, manageable levels of flammable materials
Diverse vegetation mosaic
Diverse age class
Diverse tree sizes
Diverse species composition
Low risk of large fires
Objects of Interest are protected
Sustainable economic benefits are maintained
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Sustainable social benefits are maintained
Sustainable environmental benefits are maintained
Carbon sequestered in large trees is stabilized.
Table B. Strategy
Follow Federal Wildland Fire Management Policy
Focus fire prevention programs on recreation use and residential areas
When the use of fire is not appropriate (poor air quality days) or desirable (an
abundance of ladder fuels that pose a threat to public safety or adjacent
communities), mechanical treatments can be used
Use mechanical means for the protection of individual trees (such as black oaks),
when the use of fire could threaten the individual tree targeted for protection.
Manage some high intensity fires on a limited basis
Control or suppress naturally-ignited wildfires only if:
1. Smoke management requirements cannot be met;
2. Fire intensity reduces the probability of protecting people
3. Fire intensity reduces the probability of feasibly protecting adjacent land,
infrastructure, named sequoias, susceptible cultural resources, or critical natural
resources
4. Vegetation type conversion of 1,000 contiguous acres or more could not be
prevented; and/or
5. Personnel and other resources to monitor or otherwise manage the fire are
unavailable.
Avoid aerial application of retardant or foam within 300 feet of waterways
Examples of inconsistencies are that the strategies support only the use of
naturally-ignited fires by providing sideboards for suppression and control; otherwise, the
strategies provide enabling language for use of mechanical equipment to replace fire use.
This is not consistent with many of the desired conditions, e.g. having fire occurrence in
characteristic pattern, assume ecological role. The standards and guidelines continue the
emphasis on mechanical treatments. For example, the only standard and guideline for the
category “Forested Stands of Large Trees with Moderate to Dense Canopy Cover” is to
design mechanical fuel treatments to remove specified material. This standard and
guideline is inconsistent with the stated desired conditions and strategies.
The standard and guidelines regarding forest diversity on page 118 of the draft
Plan is inconsistent with the desired condition for species composition. The standard and
guideline states, “In order to maintain forest diversity, particularly within the mixed
conifer forest type, reforestation and timber stand improvement prescriptions shall
generally emulate existing species composition.” Areas where firs comprise a new, thick
understory should not be planted with the existing species composition since it conflicts
with the desired condition for fire and fuels, which is to experience frequent fire and to
promote diverse species composition.
Draft Plan p. 118. Given the Proclamation’s prohibition against tree removal
except when clearly needed for ecological restoration and maintenance of public safety,
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the agency should have explicitly detailed in the standards and guidelines what
constitutes a “clear need.” The Standards and Guidelines do not state what constitutes a
“clear need.” The threshold for what constitutes a “clear need for removing trees for
ecological restoration and maintenance of public safety” is not specified in this first
strategy or anywhere else in the plan, and can be so subjective as to not perform the
purpose of standards and guidelines. There is no industry standard for what constitutes a
clear need for ecological restoration and maintenance of public safety. We therefore
expect the Plan to define this through the standards and guidelines, but it does not.
Page 120 of the Draft Plan states, “Canopy cover reductions may be needed to
meet fuel objectives” when referring to the Threat Zone of the wildland urban interface
(WUI). There is no fuel objective stated regarding canopy cover, so there should be no
need to design treatments to reduce canopy cover. Strategies, desired outcomes and
objectives do not address fire behavior nor canopy cover; therefore the standard should
not address canopy cover reduction.
The strategies, and standards and guidelines are inconsistent with the Fuels
Report. The Draft Plan p.61. prioritizes treatments based on susceptibility. However,
neither the strategies, nor standards and guidelines mention susceptibility. For example,
the second standard and guideline (page 120 of the Draft Plan) states, “Ensure that tree
stocking levels and silvicultural goals are consistent with fuel reduction objectives in
plantations located in high and moderate fire hazard and risk areas.” The concept is
laudable, but the relationship between “fire hazard and risk” as appears in the standard
and guideline and the term “susceptibility” used in the Fuels Report and used in the Draft
Plan for prioritizing treatments should be established. This is another example of the
internal inconsistencies in the Draft Plan. The linkage between the “susceptibility” and
“fire hazard and risk” should be established, or the standard and guideline re-written to be
consistent throughout.
Collins et al (2010) states, “In developing stand-level prescriptions there are
several decisions that must be made with respect to the type and intensity of the
treatments. Coordinating multiple stand-level treatments across a landscape involves
making decision on size of individual treatment units, the placement/pattern of the
treatments, and the proportion of the landscape treated.” This specificity is not included
in the plan, the Fuels Report and the DEIS. The proportion of the landscape treated is
addressed, however, the actual location of treatments, or at least the spatial patterns that
result are missing. This is an important factor in comparing alternatives in regards to the
effectiveness of treatments.
Collins et al (2010) continue, “Despite the sound conceptual underpinning of
strategic fuel treatments...there is uncertainty regarding effective implementation.
Specifically, it is unclear given current planning and operation constraints whether
managers could successfully treat the amount of area recommended by fire modeling
studies to appreciably modify fire behavior and effects over large landscapes (Finney
2001, Finney et al 2007).” The Plan calls for an aggressive suite of treatments, to include
over 90 percent of the WUI zone (that comprises over one-half of the Monument) and 30-
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40 percent of the remaining area. This equates to 65% of the Monument being treated
over the planning horizon. The agency will probably not be able implement this
ambitious level of treatment, given the multiple constraints including NEPA compliance,
costs, lack of infrastructure, and land designation restrictions (Collins et al, 2010).
The SPECTRUM modeling results indicate that over the next 10 years a range of
3,584 to 28,837 acres are to be treated (Silvicultural Report p. 65), or up to eight percent
of the Monument. The dramatically differing total treatment area stated in the
Silvicultural Report and the standard and guideline for treatment percentage of treatments
is an example of the internal inconsistencies of the documents. The public is left with
conflicting information and thus cannot comment in an informed manner.
C.

The Plan Prioritizes Wildland Urban Interface over Objects of
Interest.

Page 9 of the Fuels Report states, “The environmental effects of the six
alternatives proposed…are compared with respect to the objectives in Chapter 1, Purpose
and Need, and Issues, primarily: Fuel Reduction/Community Protection.” This places a
priority of the WUI over the Objects of Interest. The Federal wildland fire management
policy states, “Management response to a wildland fire on federal land is based on
objectives established in the applicable land and resource management plan.” The policy
does not state that the priority will be for life, property and natural resources, in that
order, but it is linked to the management plan. The Draft Plan does state that protection
of life is, of course, the highest priority, but does not extend this priority to Objects of
Interest.
a. Alt C (pg 18) “In the WUI, mechanical treatments would be used to reduce fuels to
the point where prescribed fire or managed wildfires could burn without harming high
value resources. Tree removal would only be allowed as a by-product of fuels
reduction or public safety activities, when clearly needed for ecological restoration
and maintenance or public safety.” There is no mention of what will happen in the
rest of the Monument. Do these same safeguards (standards and guidelines) apply as
the Proclamation requires? This gap in guidance is a significant flaw in the plan and
DEIS.
b. In Alt C, “Sequoia groves in Alt C would be managed using a mix of managed
wildfire and prescribed fire, with some mechanical treatments to modify fuel loading,
ladder fuels, and burn frequencies providing adequate conditions for giant sequoia
regeneration. Alt C proposes fewer areas fuel reduction activities within the WUI and
in high fire susceptibility areas near communities than Alt A,B,E and F. In the WUI,
mechanical treatments would be used to reduce fuels to the point where prescribed
fire or managed wildfires could burn without harming high value resources.” What
would happen to the rest of the Monument? There is no discussion of treatments
outside the WUI or TFETA. Without standards and guidelines, the level of protection
is in question.
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II.

Many of the Assumptions and Analyses are Faulty

The standards and guidelines do not function as the sideboards they are intended
to be. For example, the standards and guidelines should state that in those locations
where mechanical treatments are necessary to prepare a site for prescribed burning, that
this type of treatment is to be allowed only once. If the thinning through mechanical
treatments reaches the objective of modifying fuels so that prescribed fire or wildland fire
use is applicable from then on, a second thinning treatment should not be necessary.
The current relevant standard and guideline regarding treatments required prior to
burning is “The structural change to treatment acres by mechanical methods is limited to
one per decade. Treatments should be designed to be effective for at least 10 years. When
subsequent entries within 10 years are needed to reduce surface fuels, prescribed fire is
the preferred method. When burning opportunities are limited, mechanical treatments,
such as mastication and piling, are allowed.”
The standards and guidelines are weakened in several locations throughout the
silvicultural report, e.g. on 74 of this report item # 3 justifies removing larger diameter
material for restoration purposes even though it recognizes doing so would not be
justifiable for fuels reduction.
A.

The standard and guideline for heterogeneity is inadequate.

Not treating 10 percent of the Defense Zone will not make the stand
heterogeneous. A larger percentage is required, and /or a different prescription could be
specified, irrespective of the fact this is consistent with the 2001 SNFPA language. van
Wagtendonk and Lutz (2007) admonish the use of all fire regime attributes when
considering restoration of forests. This includes complexity on a spatial basis. “Sugihara
et al (2006) classified fire regimes attributes as time, space and magnitude. Spatial
attributes include fire size and spatial complexity of the fires…”Spatial complexity is
defined as the variability in the patchiness and gradient structure of the burned area.”
Standards and guidelines that describe complexity are necessary to promote
heterogeneity.
van Wagtendonk and Lutz conclude, “Fire regime attributes cannot be considered
in isolation from each other, as it is the combination of attributes that defines the
ecological effect of a given fire. Fires of comparable size but typical of each of the three
different management types yielded strikingly different landscape patterns.”
In the following example, all three fires were the same size; however, many of the
other fire regime attributes differed, creating a significantly different outcome. The
GSNM must consider more than acres burned in its vision, strategies and guidelines, and
monitoring plan.
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B.

Standards and Guidelines are misdirected. There is no discussion of
treating surface fuels except through thinning.

The emphasis on thinning is misplaced if the desired outcome is to reduce surface
fuels. Surface fuel treatments could include removal of understory shrubs and downed
material and could be independent of thinning. Thinning may or may not reduce surface
fuels. The standard states, “Design mechanical treatments to achieve the fuels
outcomes...through understory thinning to remove surface and ladder fuels up to 20
inches dbh. Focus treatments on removing suppressed and intermediate trees.” If surface
fuels were the true focus, direction would be provided on how to remove understory
shrubs and dead and downed material. Thinning operations are notorious for increasing
surface fuels rather than for removing them. For example, Agee and Lolley (2006)
observed that “Thinning tended to…increase surface fuel loading, while burning tended
to…decrease most surface fuels.” Rapp (2007) reports, “It is also well known, that at
times, fuel treatments can add to fire hazard. When stands are thinned, more sunlight,
water and nutrients are available, feeding new growth of grasses and plants, which
increases the surface fuels. Thinning also lets more wind enter the stand, a danger if a
wildfire occurs.” Actions that are additional to cutting and removing trees are required to
reduce surface fuels that may encompass seedlings, saplings, shrubs, litter, and upper
layers of duff.
Mechanical treatments are not suitable for addressing the type of hazard posed.
Page 18 of the Fuels Report discusses treatments of giant sequoia groves. “The giant
sequoia groves (for 16 giant sequoia groves), including duff, are up to approximately 60
tons per acre…Groves with excessive accumulations of fuels would be allowed
mechanical intervention before fire is re-introduced.” If duff is the fuel that makes the
hazard excessive, logging is not the tool to use. Logging is most appropriate applied
where the density of small standing material is too great. Prescribed burning is more
appropriate for removal of duff. In limited circumstances, removal of duff can be done
with hand raking around sensitive trees.
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While mechanical treatments may be seen by the GSNM planning staff as easier
to implement, van Wagtendonk and Lutz (2007) counter: “There is currently a great deal
of effort devoted to reducing fuels using mechanical methods or prescribed burns.
However, areas needing treatment are so large and the opportunities to implement them
so infrequent, that the efforts alone may prove futile. Stephens et al (2007) recommend
that wildland fire use be implemented outside of wilderness to increase the area treated
with fire. Parsons (2000) states that none of the five federal wilderness management
agencies…have been able to restore naturally occurring fire to a level that approaches
pre-settlement fire regimes. He concludes that prescribed fire should be used to aid in
restoring natural fire regimes in wilderness areas. Both prescribed fires and wildland fire
use fires will be necessary to reverse the effects of decades of fire exclusion.” Van
Wagtendonk and Lutz (2007) concur, “There are many tradeoffs between wildfires and
wildland fire use, but paramount is the return to more natural fire regimes and more
structurally heterogeneous forests that have less potential for large, catastrophic fires.
More areas need to be treated by prescribed fire and wildland fire use to prevent the
increase in high severity catastrophic fires. As more areas are treated with prescribed
fires, the areas can be placed in the wildland fire use zone, and the incidence of wildfires
will be reduced.”
C.

The use of prescribed fire and wildland fire use is needlessly
discounted.

According to Collins and Stephens (2007), the new guide to wildland fire use
(USDA/USDI 2006) explains that, “in areas with approved fire management plans, WFU
[wildland fire use] is to receive consideration and attention as a management action equal
to wildfire suppression. If acted upon, these directives mark a fundamental shift toward
incorporating natural wildfire into forest management.” The GSNM offers an alternative
that takes advantage of wildfire for resource benefit; however, the preferred alternative is
one that limits both wildland fire use and prescribed fire. This is not consistent with the
current direction of the Forest Service fire policy.
Many of the benefits of wildland fire use have been ignored in the DEIS. Collins
and Stephens (2007) enumerate a few. “Where risk of escape is not excessively high and
forecasted fire effects are desirable, allowing natural wildfires to burn not only restores
ecosystem function, but reduces costs (e.g. suppression, restoration/fuel treatments) and
improves firefighter safety (USDA/USDI 2006). Furthermore, WFU fires do not require
the individual, intense planning process needed to implement prescribed burning and
thinning projects (Ingalsbee 2001).”
van Wagentdonk and Lutz (2007) provide the opinion that, “Although mechanical
thinning can sometimes be used to reduce fuel loading and tree density in National Parks,
fire is the only treatment that can be used over large areas.” This is particularly relevant
as Van Wagtendonk was a vital participant in a program that used fire for over three
decades to achieve restoration objectives in Yosemite National Park.
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There may be differences in the average elevation between the parks that have
used fire for natural resource benefit, but the programs do span a wide elevation range,
and encompass those elevations in the GSNM. There has been similar success in meeting
restoration goals at lower elevations as higher ones. van Wagtendonk and Lutz (2007)
state, “While elevations were used as a covariate in the analysis, elevation was NOT
significant for the 95th BI1, fire return interval, and the low and high percent severity
levels. The park uses prescribed fires in the upper and lower montane forests to reduce
fuel hazards and to restore natural conditions.”
Collins and Stephens (2007) promote the use of wildland fire, saying “WFU could
potentially be a cost-effective and ecologically sound tool for treating large areas of
forested land. Decisions to continue fire suppression are politically safe in the short term,
but ecologically detrimental over the long term. Each time the decision to suppress is
made, the risk of a fire escaping and causing damage (social and economic) is essentially
deferred to the future. Allowing more natural fires to burn under certain conditions will
probably mitigate these risks.”
The recent experience with the Sheep Fire indicates that wildland fire use can be
effective in terms of fire severity, size (approximately 9,000 acres) and length of burning.
The Sheep Fire burned for nearly three months in both the Sequoia National Park and
National Forest, including through the Monarch Giant Sequoia Grove
(http://www.fs.fed.us/r5/sequoia/news/releases/2010/10/sheep-fire-sequoia-grove.html).
Further, McCandliss (2002) reports that many areas (50–600+ ha in size) in the Kings
River project on the Sierra National Forest, California, are being restored with prescribed
fire alone, with 5000 ha burned over 6 years, and 35% reburned.
D.

The vision, or need and purpose is flawed on the most basic level.

The following statement on page 31 of the Draft Plan is confusing and
contradictory: “The need to maintain fuel conditions that support fires characteristic of
complex ecosystems is emphasized and allows for a natural range of fire to lower fire
intensity and protect human life and property on lands in and adjacent to the Monument.”
The suite of natural fire regimes in the ecosystems in the WUI may not only be ones of
lower intensity and conducive to protecting human life and property. The lands
designated as WUI may include ecosystems that would naturally experience high
intensity and/or large fires.
Further, page 6 of the draft Plan states: “Fire occurs in its characteristic pattern
and resumes its ecological role. Frequent fire maintains lower, manageable levels of
flammable materials, especially in the surface and understory layers. There is a highly
diverse vegetation mosaic of age classes, tree sizes, and species composition, and a low
risk for uncharacteristic large, catastrophic fires.” The characteristic pattern of fire may
not be frequent in nature and could be large is size. The desired condition does not
recognize the inherent diversity of fire. Page 6 notes that large, catastrophic fires are not
characteristic as a desired condition. That statement is at odds with the Appendix H. by
1

Bi is the abbreviation for Burning Index
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Sugihara. Appendix H by Neil Sugihara presents in tabular manner the fire regimes in the
monument. Many of the fire regimes include stand-replacing fires at least some of the
time. The appendix reflects the distribution of fire characteristics (season, severity, size
and frequency) while the plan does not.
There are several advantages to allowing a wider distribution of fire severity. van
Wagtendonk and Lutz (2007) observe, “Patch size may have implications for future
landscape heterogeneity and fires. Compared to wildland fire use, prescribed burns have
more contiguous patches of low severity. While this may reduce fuel loading in the near
term, the lack of canopy mortality may be creating a larger area of more uniform canopy
fuels. Although high intensity canopy fires have been rare in the park, perpetuation of
large areas of uniformly dense canopy cover could make future large-scale high severity
fire more likely.” This outcome is also highly likely when mechanical thinning is the
form of treatment.
There should be recognition that fire regime should be mimicked, regardless of
whether it is low, mixed, or high severity. Instead the only fire attributes that are
promoted are of low intensity and high frequency. van Wagtendonk and Lutz (2007)
note, “There is some concern that prescribed fires are not sufficiently intense to mimic
naturally occurring fires (Miller and Urban 2000)”. They discovered that even though the
fire program is one of the most active in the nation, the rotation is still 213 years. They
conclude, “…attempts should be made to burn with higher intensities. This will result in
a greater proportion of the area being burned with moderate and high severity, better
mimicking the natural fire regime.”
Using prescribed fire alone cannot provide the diversity in fire severity that will
be necessary to restore the forest. van Wagtendonk and Lutz found, “Because the
objective of prescribed fires is to reduce fuels safely and effectively, it was expected that
severity would remain low to unchanged. Wildfires and wildland fire use fires burned
under hotter and drier conditions that produced large high severity patches. The percent
moderate severity burned area for wildfires was twice that of prescribed fires and half
again as much as wildland fire use. Wildfires had 10 times as much high severity burned
percentage as prescribed fires and nearly three times as much as wildland fire use.”
There is a faulty vision that all fires that reduce hazards posed to structures will
always restore fire to its natural role. van Wagtendonk and Lutz disagree, saying,
“Because the objective for these burns was to incrementally reduce heavy accumulations
of fuels, the prescriptions were more conservative than conditions for naturally occurring
fires. The use of prescribed fire alone could not restore the forest to its historic structure
and condition.”
E.

The linkage in the standards and guidelines between large trees and
fire hazard reduction is not based on science.

If Forested Stands of Large Trees with Moderate to Dense Canopy Cover can
achieve the same outcome (6-ft flame length) by thinning trees up to 12 inches in
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diameter, why must larger trees need be thinned in The General Monument and WUI?
Without knowledge of the fuel characteristics and spatial distribution of those attributes,
the reader must question why including trees larger than 12 inches in diameter is justified
outside the Forested Stands of Large Trees with Moderate to Dense Canopy Cover in
order to attain the desired 6-ft flame length. This is especially true because flame lengths
are predicted using surface fuels models, but no surface fuel model includes in its
inventory material larger than three inches in diameter.
The standard limiting the reduction of canopy cover in dominant and co-dominant
trees highlights the anticipation that mechanical treatments will remove dominant and codominant trees to achieve specified fuel objectives. Several arguments counter that
specified fuel objectives can be reached through treating surface fuels, then ladder fuels.
Several case studies and research projects have documented the utility of removing
surface fuels, and then ladder fuels if necessary to achieve fue-related objectives. Rarely
do dominant and co-dominant trees comprise the ladder fuels targeted for removal.
The focus of the treatment should be on surface fuel rather than crown fuels.
Agee and Skinner (2005) present the priorities of fuel treatments. They say, “First,
surface fire behavior must be controlled, so that treatments should either reduce such
potential behavior or at least not contribute to increased fire behavior. Because such
treatments often open the understory so that midflame windspeed will increase and fine
fuel moisture will decline(van Wagtendonk 1996, Weatherspoon 1996), maintaining no
change in surface fire behavior generally requires a reduction in surface fuels or
significant greenup of grasses and low shrubs (Agee et al., 2002). Second, a reduction in
torching potential requires a comparison of potential surface fire flame length with a
critical flame length, which is a function of canopy base height. At best, a reduction in
potential surface fire behavior plus an increase in canopy base height will minimize
torching potential. Third, reduction in potential active crown fire spread can be
accomplished by a reduction in canopy bulk density. Where thinning is followed by
sufficient treatment of surface fuels, the overall reduction in expected fire behavior and
fire severity usually outweigh the changes in fire weather factors such as wind speed and
fuel moisture (Weatherspoon, 1996).”
Similarly, Stephens and Moghaddas (2005) note, “Fundamentals to any fuel
treatment include a) reducing surface fuel loads (particularly in areas where existing
surface fuels are at high level) to decrease fire intensity, b) not substantially increasing
surface fuel loads by adding activity fuels (Stephens 1998), and c) adequately raising
height to crown base to reduce passive crown fire (Keyes and O’Hara, 2002; Peterson et
al, 2003); Graham et al, 2004). Reducing crown bulk density in these stands with crown
thinning alone did not substantially change potential fire behavior or effects.”
van Wagtendonk (1996) also emphasizes the importance of surface fires. He
offers, “The key mechanisms that affect simulation results were the amount of surface
fuels and the presence of low crowns or ladder fuels. If there is insufficient fuel on the
ground to cause a fast rate of spread or to generate enough heat to move it into the
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crowns, sufficient time will be available to either suppress the fire or use the fuel break
ahead of the fire.”
An emphasis on reducing canopy cover and crown bulk density relegates surface
fires to a secondary consideration, when in fact, intense surface fires are necessary to
maintain a crown fire in the forest canopy. Active crown fires still require a surface fire
to support it. VanWagner (1977) defines active crown fires as “those in which a solid
flame developed in the crowns, but the surface and crown phases advance as a linked unit
dependent on each other.” Gorman (2003) reported in the New York Times that the Cone
Fire burned with greater severity in a stand where prescribed fire reduced surface fuels
compared with a thinned area that was not burned in prescribed conditions. Further,
MacKenzie (Stine 2005) notes that, “Surface fuels are key to understanding fire hazard
potential.” Alexander (1988) questions, “What kind of forest is most likely then to
support an active crown fire? Presumably there must be sufficient surface fuel to support
a substantial surface fire in order to include crown combustion.” Every crown fire will
start as a surface fire.
While few can argue the magnitude of impacts from crown fires, reducing firerelated impacts by managing for lower surface fire intensities would have greater benefits
because a greater proportion of the forest would experience a changed fire behavior.
Discussion of crown fuels, along with removal of dominant and co-dominant trees rather
than surface fuels is a faulty direction and target.
There is little justification in terms of fire hazard reduction for targeting larger
trees. Page II-4 of the Scientific Review Panel offered, “in most cases [thinning large
trees] will have little impact on fire severity.” Larger trees offer greater fire resiliency as
they have more adaptations to survive a fire, such as thicker bark, higher crown heights
and elevated growing tips. Keeping the largest trees is often an important component of
restoration goals.
There is also little justification in terms of fire behavior for increasing diameter
limits to reduce the chance of crown fire behavior. If one agrees that reducing crown
bulk density is needed, the desired crown bulk density could be achieved by taking more
trees of smaller diameter. Rothermel (1991) states that crown fuel load for average
maximum stocking density does not change much with diameter. The crown fuel load
(ton/acre) of a stand with an average 20-inch diameter ponderosa pine is not much
different from a stand with an average of 8-inch or even 4-inch diameter.
4 inches
Ponderosa Pine
Average max trees/acre
Tree spacing, feet
Crown fuel load, ton/acre

2,000
5
10

dbh (inches)
8 inches
340
11
12

20 inches
150
17
11

Rothermel (1991) further notes, “The contribution of crown fuel to the total
energy release is assumed to be produced by consumption of the conifer needles. In
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some fires more than the needles will be consumed; certainly this is true if there is
standing dead material. For this analysis, the heat from the crown is assumed to come
from the contribution of the needles alone….Fortunately the needle load is not very
sensitive to dbh.”
Raising crown base height, another key factor in crown fire initiation, is more
effectively done by removing smaller trees as larger trees usually have the highest crown
base height of the stand. Big trees generally have the highest height to live crown levels,
so removing those will not raise the average height to live crown levels
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III.

The Plan, DEIS and Fuels Report are Unclear
A.

The hazards and threats are not described in enough detail to
comment on the treatments that address the threat and hazard. This
is pervasive throughout the Plan and DEIS.

The Fuels Report does not offer an assessment of the current condition. We do
not see a map of current fuel loadings, and currentfire behavior. We do not see the map
of fire regimes. The lack of information on the current condition is a glaring omission
and prevents the public from commenting in a constructive and substantial way. It does
not disclose the science, assumptions, and conclusions.
This omission is despite rigorous fire-relating mapping and analysis efforts by
other agencies. For example, CalFire’s Very High Fire Hazard Severity Zone mapping
process is a standard to which this planning effort should raise
(http://frap.fire.ca.gov/projects/hazard/fhz.html).
van Wagtendonk and Lutz (2007) report, “Because one of the goals for managing
parks and wilderness areas is to restore natural fire regimes and characteristic vegetation
structure and compositions, it is important to know the extent to which prescribed fires
and wildfires deviate from those regimes.” Only if a map of the vegetation types or fuel
types or fire regimes were included in the plan could a commenter offer input regarding
the compatibility of fire regimes in the WUI for protection of human life and property.
No such maps were provided in the plan or specialist report. Without a description of the
existing conditions, the reader of the DEIS cannot discern how far they deviate from
desired condition.
Collins et al (2010) note, “With respect to landscape fuel treatment planning the
NEPA process requires comprehensive evaluation of the effects and impacts of various
treatment scenarios, or alternatives, including a no treatment alternative...has been shown
to take several years for landscape-level fuel treatment projects.” This comprehensive
evaluation was not done or conveyed to the public.
B.

The fire and fuels analysis based on “susceptibility” is obscure and
not defined.

Page 23 of the Fuels Report discusses SPECTRUM results and compares
alternatives in terms of “susceptibility”. In addition, the draft plan prioritizes treatments
based on susceptibility. Draft Plan p. 61. The problem is that “susceptibility is not a
standard industry term. (Standard industry terms are hazard, intensity, risk, and severity).
The Forest Service doesn’t adequately define this term or include what metrics the
agency will use to quantify this term. The Fuels Report indicates, “Fire susceptibility is
an indicator of the possibility of large severe fires. Areas of high and moderate fire
susceptibility have higher potential under high fire danger weather conditions to result in
large severe fires than areas of low susceptibility.” There is no map of where the levels
occur and no discussion of quantifiable inputs to this metric While the agency must have
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generated a map of these areas to produce Table 8 on page 24 of the Fuels Report the
map itself is not included in the Plan nor DEIS. This lack of disclosure prevents
informed comment and analysis by the public. The factors, values and assumptions are
not described so reviewers are not able to comment on the validity of the tables or
comparisons between Alternatives.
Map 3 of the Tribal Fuels Emphasis (and other maps showing the WUI area)
should include the varying levels of susceptibility so the public can see the location and
distribution of high, medium and low susceptibility. The lack of spatially explicit
information prevents the public from identifying potential treatment areas, and thus
making conclusions of the viability and value of the treatments in any of the Alternatives.
Alt B includes treatment to the TFETA (Fuels Report pg 17), “The addition of the
TFETA would reduce the threat of severe wildfire to the Tule River Reservation…” We
do not know whether the Tule River Reservation has a threat of severe wildfire since no
data or maps are presented. According to CalFire’s VHFHSZ map
(http://www.fire.ca.gov/fire_prevention/fhsz_maps/fhsz_maps_tulare.php) the extent and
location of Very High Fire Hazard Severity Zones in state-responsibility lands is limited
and localized, but this information is not included in the Plan or DEIS.
C.

The standards and guidelines are so vague they are not useful.

A good example of specific detail that should be found throughout the GSNM
Plan standards and guidelines is in Young Stands, Including Plantations. Draft Plan p.
119. It states, “Use mechanical fuels treatments to remove the material necessary to
achieve the following outcomes if the treated plantation was to burn under 90th percentile
fire weather conditions: (a) Wildland fire would burn with average flame lengths of 2 to 4
feet, (b) the rate of spread would be less than 50 percent of the pre-treatment rates of
spread, and (C) fireline production rates would be doubled.” The level of specificity is
high, measurable and allows flexibility (because there are different fuel treatments that
achieve these outcomes). This level of detail is expected but missing in the fire and fuels
section. There is no mention of prescribed burning in the Defense Zone of the WUI, nor
in he General Monument. All standards and guidelines address mechanical treatment. If
prescribed burning is to be used, the standards and guidelines are so vague as to be
absent. The level of detail is high regarding mechanical treatments in the Threat Zone of
the WUI, but the only standard and guideline regarding prescribed fire is to use multiple
entries to achieve fuel management goals.
Similarly, the Hardwoods Ecosystems section of the standards and guidelines
acknowledges the importance of spatial analysis. “During or prior to landscape analysis,
spatially determine distributions of existing and potential natural hardwood ecosystems.”
One expects this type of direction in the fire and fuels section.
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D.

The Plan is not specific enough to guarantee implementation.

The Fuels Report states, “Sustainable ecosystem-based management…will be
successful if fire policy and management are: (1) based on ecological principles; (2)
integrated with other resource disciplines, such as wildlife hydrology and silviculture;
and (3) are relevant for applications at large spatial and temporal scales.” The fuels
report quotes Knapp recommending that prescribed burning be conducted at various
times of the year or with different prescriptions (firing patterns). As Knapp et al (2009)
states, this will maximize diversity and alleviate the potential for undesired changes that
may come from repeated burning at a single time of the year. However, this specificity is
not included in the plan itself as a standard and guideline. Only if the specifics regarding
diversity in timing and prescriptions are actually included in the plan itself can it be
implemented and can sustainable ecosystem–based management be successful.
There is no discussion of the percentage of the treatment areas that would be done
with prescribed fire or mechanical treatments. The sole standard that addresses the choice
between prescribed fire and mechanical treatments states, “Use mechanical treatments
where fire managers determine a high potential for: (a) prescribed fire escape due to
excessive fuel accumulations; (b) unacceptable smoke impacts; or (c) canopy cover and
old forest structure loss due to excessive surface and ladder fuels.” These are valid
constraints to the use of prescribed fire. The standard and guideline, however, should
specify what unacceptable smoke impacts are, or how much canopy cover loss is
acceptable. Otherwise, this is not a standard that provides limitations and thresholds, but
only hazy guidance.
Collins et al (2010) emphasize that the proportion and placement of treatments are
crucial. They state, “There are common findings regarding the proportions of treated area
that is suitable. Noticeable improvements are observed with 10%; ‘the 20% treatment
level appeared to have the most consistent reductions in modeled fire size and behavior
across multiple landscapes and scenarios (Ager et al 2007a, Finney et al 2007, Schmidt et
al 2008)…’ the rate of reduction diminishes rapidly beyond 20% of the a landscape
treated (Ager et al 2007a, Finney et al 2007); random placement of treatments requires
substantially greater proportions of the landscape treated compared with optimized or
regular treatment placement (Finney et al 2007, Schmidt et al 2008), however, Finney et
al 2007 note that the relative improvement of optimized treatment placement breaks
down when larger proportions of the landscape (~40-50%) are excluded from treatments
because of land-management constraints.” These quotes highlight the need for discussion
about the placement of the area to be treated; however, the reader only knows that
treatments will occur in various land use designations (e.g., WUI, or TFETA, or general
monument). This is not an adequate level of specificity. .
The proportion of the area treated, along with the placement, and size, and shape
of treatments matter in terms of ecological heterogeneity. van Wagtendonk and Lutz
(2007) observe, “Relative to areas of uniform forest cover, the patchiness of Sierra
Nevada forests may be responsible for higher levels of plant and animal diversity, and at
least some of this small scale heterogeneity has been maintained by vegetation-fire
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feedback (Miller and Urban 1999, Stephens 2001). Fires can increase or decrease
landscape heterogeneity through the creation of varying sized patches burned at a given
severity.” The description of the proportion of the monument to be treated is internally
inconsistent and inconsistent. Standards and guides regarding placement, size and shape
of treatments are not in the plan.
The lack of detail is disconcerting because the Sequoia National Forest hosted a
fireshed assessment workshop in 2008. According page 15 of the Region 5 Ecology
program annual report, the program “provided support to Stewardship and Fireshed
Assessment, Sequoia National Forest and Sequoia Monument, as part of a cost-sharing
arrangement with TNC.” The fireshed process elucidates the tradeoffs inherent in
placing fuel treatments and provides insights to the importance of placement. After
completing the process that is eagerly applied in other forests the lack of reference to
fireshed assessment is puzzling. Fireshed workshops were conducted throughout the
Region; this implies a high level of support and commitment from the Region, but is
ignored in this planning document. Collins et al (2010) report, “The Stewardship and
Fireshed Assessment process currently underway in US Forest Service Region 5 is
…bringing this expertise to individual forests, and even districts, in the form of
interactive workshops that use local data to generate usual results.”
Use of the Fireshed Assessment is acknowledged as the level of detail and
complexity at which planning should occur. Collins et al (2010) comment on this
process, “This information on various fuel treatment alternatives is suited for the
planning process that is mandated for management of federal and some agencies (e.g.
NEPA process). They state, “Establishing a substantial reduction in potential fire
behavior and effects across a landscape for a chosen alternative can serve as defensible
justification for performing fuel reduction treatments that may be needed when plans are
questioned”. Further, Gercke and Stewart (2006) note, that the fireshed process forms the
framework to meet the need as described by the US General Accounting office, to
establish a consistent way to define risk and test potential solutions.” They continue with,
“ Integrating other resources upfront with fireshed-scale planning happening ahead of the
NEPA process’ purpose and need” phase would reduce pressures on land managers and
allow for a balanced, clear process.” Conversely, when such assessments are not done,
the alternatives selected lack justification required in the NEPA process. No such
assessment was included in the plan and DEIS.
Another aspect of which the plan is too vague regards timing. The timing of the
treatments is a necessary consideration in a long-range and large-scale plan. If thinning
is to be used, are treatments to take place at equal intervals over the planning horizon, or
expedited in the first few years? Using wildfire for resource benefit is an opportunistic
scheme, but prescribed burns can be scheduled as well as thinning operations. There are
tradeoffs in timing, as should be reported in the DEIS. From Collins et al 2010: “Finney
et al (2007) indicate that treatment rates beyond 2% of the landscape per year, based on
optimized treatment placement, yielded little added benefit. This includes the
maintenance of previously treated units and the installation of new treatments throughout
the 50-year simulation period. However, Finney et al (2007) do note that “higher rates
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might be desirable in the first decade followed by later decreases.” Tables 21-23 (page
55-57) in the Silvicultural report indicates an annual rate of treatment in terms of acres,
but no standard and guideline addresses this topic.
The strategy for maintenance of treated areas is likewise avoided in the plan,
although it is integral to the long-range success of treatments. Collins et al 2010 observe,
“the design of landscape-level fuel treatments involves a tradeoff between maximizing
the fraction of the landscape area treated at least once or treating a limited area repeatedly
to maintain treatment effectiveness (Finney et al 2007).”
E.

The comparison of the effects of fire between alternatives is
inadequate.

The comparison of varying proportions of treatments of prescribed fire, wildland
fire use, and wildfire matter should be fully explored in a spatially explicit analysis, and
conveyed in a clear and detailed manner to the public. van Wagtendonk and Lutz (2007)
conclude, “The most important ecological implication that can be drawn from these
results is that prescribed fires differ in their fire regime attributes than both wildfires and
wildland fire use fires. When one or more fire regime attributes differ from the natural
fire regime, the presence and abundance of plant and animal species could be altered.”
An analysis of the impacts, of differing fire regimes attributes by treatment type is
expected in the GSNM Plan and DEIS but not delivered.
Table C
Fire regime attributes that describe
time, space, and magnitude of fire

Treatment Type
Prescribed Widland
Mechanical
Fire
Fire Use Wildfire

Season
Size
Patch characteristics
Severity

Without a fire and fuels landscape analysis, the resource manager cannot gauge
the impacts of these fuels treatments. We cannot determine if existing or post-treatment
low fuel loadings are nearest the ridge – making them more effective – or whether the
treatment areas coincide with forest carnivore habitat, thereby increasing impacts. We
don’t know if the existing or post-treatment fuels are uniform or highly variable across
the landscape, or whether the patterns of potential fire behavior occur in big blocks or
small patches. If the post-treatment fire behavior is uniform in big patches, fires can
become larger and more severe with consequent larger impacts. If high fire hazard is
interspersed with low fire hazard, the overall possibility of high fire severity is low.
Strategically Placed Area Treatments (SPLATs) are based on the ameliorating effect in
adjacent locations of low fire hazard areas in large areas. The 2001 SNFPA ROD says,
“Managers consider historic fire regimes and the potential for severe wildfires (based on
fuel loading, prevailing wind direction, and terrain features) in deciding where to place
area treatments.” If such areas already exist, the extent of fuel treatments could be
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minimized. The location of such low-fuel area should be incorporated into the overall
design of the treatment. Without spatial depiction we can’t know if managers have
incorporated these considerations. Without a landscape analysis, the public cannot
determine the impacts of fuel treatments.
F.

The strategies for fire and fuels (Tables 13-15) are inadequate.

The vital Tables 13-15 (pages 57-60) in the GSNM Plan form strategies for fire
and fuels, and are intended to direct actions for the Monument. It is vague, and does not
provide needed direction in a manner specific enough to be meaningful.
The following are examples where the strategies are too broad. The statement
“Allow more low to moderate intensity fires to burn in the Monument, including with
giant sequoia groves” needs more specificity. “More” could comprise 1 acre more, or 1
fire more. There is only one objective under the strategies. This objectives states, “Meet
at least once annually with cooperating agencies to coordinate prescribed burning plans
for projects located on adjacent lands and to coordinate fire protection activities.” There
should be more specific, quantifiable objectives that support the strategies.
An example of additional objectives that would support the strategies follow and
indicate that developing such objectives is not difficult, nor unduly restrictive:
a. Conduct a landscape analysis of the position and effects of fuel treatments on
other values within the forest (i.e. nesting sites, erosion potential, etc.) This is
done on a project-by project basis and identified on a project level under
cumulative impact, but should be included as an objective that supports the
strategies and desired condition.
b. At least bi-annually, conduct a landscape analysis of potential fire behavior,
probability of damage to property and/or Objects of Interests.
c. Identify where the fire regimes in Appendix H are in the forest (i.e. conduct a
landscape analysis) and plan fuel treatments to mimic the naturally occurring fire
regimes in those specific locations.
d. Update the map of fuels characteristics and vegetation types bi-annually to
accurately locate future fuel treatments.
e. If treatments are to be allocated by their susceptibility rank, there should be an
objective/strategy to reduce the areas of high and moderate susceptibility.
f. Determine the change in carbon sequestration and loss due to fuel treatments on a
bi-annual basis.
Other fire and fuels standards and guidelines are similarly unclear. “The
structural change to treatment acres by mechanical methods is limited to one per decade.”
Does this mean the agency can treat any one spot each decade? What does structural
change mean? As a standard or guideline it is meaningless, since even though it initially
states that treatment should be effective for at least 10 years, subsequent treatments
within 10 years with prescribed fire (as opposed to mechanical treatments) is only a
preference. There seems to be no real restriction in this standard and guideline.
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The fifth standard and guideline in the Fuels Report states, “Strategically place
fuel treatments across the landscape to achieve fuel conditions that reduce the size and
severity of wildland fires. Maintain 30 to 40 percent of each landscape (outside the
defense zone of the wildland urban intermix zone) in a condition that meets fuel
management objectives.” There is no quantification of what reducing the size and
severity of wildland fires is. This allows treatments that provide minor reduction to be
allowed under this standard and guideline. There are NO fuel management objectives
listed in Table 15 Strategies for Fuels Reduction. We do not know what condition would
meet fuel management objectives since no objective is listed. If treatments are to be
consistent with the 2001 SNFPA it should be stated.
All the standards and guidelines are nebulous and do not constitute limits and
thresholds which is the purpose of the standards and guidelines. The terms “consider”,
“as needed” and “preferred” are not limitations. For example, the valid statement,
“Lightning-caused fires can be used to reduce fuel loads or to provide other resource
benefits” is not a limitation or threshold, but simply an enabling statement.
The statement in Table 13 of the draft Plan (page 57), that states, “When the use
of fire is not appropriate (poor air quality days)” is unclear. If the agency wants to use air
quality as a criteria for switching techniques, the plan should explicitly state the level at
which it should switch to mechanical equipment. Does this mean that logging can
supplant burning after two years of not burning enough? Or that if a certain number of
burn days were not predicted to be available on any one year they would log instead of
burn?
In other locations prescribed fires are managed such that large acreages are
burned in times when atmospheric conditions allow for good mixing and dispersal of
smoke. This may take additional coordination, but it indicates that the criterion for air
quality is not a valid reason for switching between burning and logging.
The Draft Plan p. 57 the following strategies states “For fires started by natural
ignitions, determine whether to allow them to burn on a case-by-case basis,” and,
“Control or suppress naturally-ignited wildfires only under one or more of the following
circumstances: Personnel and other resources to monitor or otherwise manage the fire are
unavailable.” Using the availability of personnel to monitor the fire should not be the
criteria for deciding whether to control or suppress the fire. Instead, there should be a
commitment to this function just as there is a commitment to fire suppression. In most
cases there would be fewer people required to suppress a fire than monitor it.
The Forest Service should modify the draft to include an additional guidance to
mimic the fire regime of the vegetation types in the Monument when using prescribed
fire. This would directly address the desired conditions, such as to have fire occurrence in
characteristic pattern, assume ecological role, and have frequent fire.
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IV.

The Designation of Wildland Urban Interface is too Large and
Treatment Placement is Not Discussed
A.

The width of 1.5 miles designated as Wildland Urban Interface in
Alternatives B, C, and D is excessive, and not defensible considering
the best available science.

The latest science is not used when demarcating the area to be treated in the
wildland urban interface. The state of the art recognizes that the width required to be
treated is much less than 7920 feet.
In the paper Wildland Urban Interface Problem: A consequence of the fire
exclusion paradigm, Cohen (2008) states, “We cannot assume a direct causal linkage
between extreme wildfires and WUI fire disasters. An examination is required as to how
homes ignite and cause WUI fire disasters... WUI fire disasters principally depend on
home ignition potential.” He goes on to state that, “Research shows that a home’s
ignition potential during extreme wildfires is determined by the characteristics of its
exterior materials and design and their response to burning objects within one hundred
feet (thirty meters) and firebrands (burning embers)...Computational modeling and
laboratory and field experiments that describe the heat transfer required for ignition have
shown that the large flames of burning shrubs and tree canopies (crown fires) must be
within one hundred feet to ignite a home’s wood exterior. Actual case examinations find
that extreme wildfire behavior does not occur within most residential areas; rather, most
destroyed homes ignite from smaller flames and directly from firebrands…Thus, given an
extreme wildfire, the home ignition zone principally determines the potential for a WUI
fire disaster… Vegetation fuel reduction treatments, as reported in the Healthy Forests
Report of May 2007, also indicate a wildfire modification and control approach that does
not address a home’s ignition potential. Agency WUI fuel treatments largely do not
address home ignitability but rather areas outside the home ignition zone. Fuel treatments
in the vicinity are expected to protect homes by creating conditions that enable successful
fire suppression.”
The emphasis on the ignition zone has also been adopted by the National Fire
Protection Association (NFPA). NFPA is sponsoring courses nation-wide as a means to
effectively prevent structure loss from wildfire. CalFire has endorsed this concept; staff
have co-taught courses in California (http://www.firepreventionofficers.org/north/wui).
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“The home ignition zone principally determines a home’s ignition potential. The zone includes the
home in relation to its surroundings within100–200 feet of the home.”

CalFire limits the distance required for defensible space to 100 feet and Los
Angeles County requires 200 feet. San Diego County is being sued for requiring 500-feet
of fuel management as measured from the structure because it is considered excessive
(http://www.californiachaparral.com/images/Brushclearing_for_fire_safety_faces_a_battle_FINAL_with_Comments.pdf).
CalFire followed a detailed process of mapping Very High Hazard Severity zones
in 2007. These areas considered vegetation type, structure density, ember distribution,
and potential fire behavior. The approved maps also incorporated the comments of local
jurisdictions and stakeholders. The maps below indicate in red as the areas of Very High
Fire Hazard Severity (VHFHS), in orange as High Fire Hazard Severity, and in yellow as
Moderate Fire Hazard Severity. A small proportion of the WUI inside the GSNM is
mapped as VHFHS. The GSNM identifies the WUI irrespective of the mapping effort
performed by Cal Fire.

Area inside
WUI in
GSNM
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Area inside
WUI in
GSNM

One of the most dramatic examples of the benefit of fuel treatments was during
the Angora Fire in the Lake Tahoe area. The areas treated were not large, and did not
span 7920 feet width from the subdivision the treatments were design to protect. See
http://www.fs.fed.us/r5/angorafuelsassessment/feoaft.php. In addition to this report,
Schmidt et al (2010) reported that, “In most cases, crown fire behavior changed to surface
fire within 50 m of encountering a fuel treatment.” The effectiveness of treatments is
based on changed fire behavior characteristics. Under changed fuel conditions crown
fires become surface fires in a distance of approximately 50 meters, as observed in the
Angora Fire.
Similarly, Schroeder and Walkinshaw (2006) reported in the 2006 Fire Behavior
and Fuels Conference that a crown fire in a jack pine stand “settled down” within 4
minutes of crossing into treated stands to become a surface fire, with a distance of less
than 50 meters.
Treatments not only lower fire severity in the area treated but there is also a
“halo” or shadow of lower severity due to treatments. However, the halo is not wide, and
the effect does not extend 1.5 miles wide. The ameliorated fire behavior effect spans as
much as a several hundred feet from the treatment areas; the intervening space burns as if
treatment never took place as shown in the figure below (Finney 2010).
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The following picture (Schroeder 2003) indicates the narrow shadow of treatments. The
dark brown color indicates where fire consumed the tree crowns. Lighter color crowns is
where fire scorched but did not consume the crowns (with a lower fire intensity).

Shadow width
is a few
hundred feet
wide

Insurance companies have been taken to task for requiring excessive fuel
treatments on those properties insured. Government Code 51182 allows greater distances
only if fire department “provides findings that the clearing is necessary to significantly
reduce the risk of transmission of flame or heat sufficient to ignite the structure, and there
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is no other feasible mitigation measure possible to reduce the risk of ignition or spread of
wildfire to the structure.”
The FireSafe Councils local to the GSNM have received grants funded by the
National Fire Plan to conduct fuel management projects. For example, The Kern River
Valley Council received almost $100,000 for the Pale Range Community Shaded Fuel
break, as much for the Bodfish Canyon Phase II Project, and $86,000 for the Piute
Meadows Community Escape Route. The Tulare County Resource Conservation District
received $124,000 for the Crawford Fuels Reduction Project (Terrell 2008b). None of
these fuel management treatments are 7920 feet wide, nor as far away as 1.5 miles from
structures. Of the projects completed by the FireSafe Council the largest was 80 acres. In
addition, these projects are located near structures and access routes, rather than remote
from those values at risk.

This photo indicates that a treatment that is a few hundred feet wide is sufficient to
adequately modify fire behavior near structures. It need not be 7920 feet wide (Finney
2010).
B.

Treatments should be measured from structures, not private property
boundary.

The desired condition for WUI within the GSNM would follow the 2001 SNFPA
guidelines to focus fuel reduction treatments in developed areas within the WUI zones.
The plan, as written does not conform to the 2001 SNFPA guidelines as treatments are
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not focused on developed areas within the WUI zones. Instead, the Plan calls for a width
of 7920 feet from the Forest Service boundary and ignored the location of structures that
may be placed well inside the private property boundary. The desired fire and fuels
condition states treatments will be focused on “developed areas within these zones.”
However, no discussion of the location of treatments, nor the proportion of the landscape
to be treated appears in the standards. This leaves the possibility that the entire area, or a
smaller proportion than effective could be treated. Without standards and guidelines
roadless areas (which are certainly not within “developed areas”) are also open for
potential treatment. Comments are therefore appropriate in regards to placement of
treatments.
Placement of treatments well away from structures makes them less effective,
even though the Plan notes that the Defense Zones are locally determined buffers defined
by topographic features and predicted fire behavior. Page 16 of the Fuels Report states
that, “The actual boundaries of the WUI are determined locally, based on the distribution
of structures and communities adjacent to or intermixed with national forest lands.
Strategic landscape features such as roads, changes in fuel types, and topography are used
in delineating the physical boundary of the WUI (2001 SNFPA).” The locations of
buildings should be included in the delineation of the WUI, and distances from buildings
should be included in the criteria.
It is a well-known fact that protection of structures is largely the responsibility of
the landowner with the structure. Cohen (2008) comments, “Because this principally
involves the home ignition zone, and the home ignition zone primarily falls within private
ownership, the responsibility for preventing home ignitions largely falls within the
authority of the property owner. Preventing wildfire disasters thus means fire agencies
helping property owners mitigate the vulnerability of their structures.” Treating stands as
far away as 1.5 miles from the agency boundary is not an effective way to help private
property owners reduce structure vulnerability.
Tom Harbour, director of fire and aviation management for the U.S. Forest
Service, said in a speech on March 26, 2009, “It’s time to encourage communities and
property owners to take responsibility and become active participants. They are an
integral part of the solution,” The new fire strategy, Harbour said, focuses on a bigger
picture: achieving “fire-adaptive communities.” (Gits, 2009).
Stephens and Collins (2007) state, “With the financial resources and emphasis on
treating lands in the UWI provided in the National Fire Plan and Health Forests
Restoration Act, many areas of federal lands that are adjacent to homes are being treated
to reduce hazards. However, as the UWI continues to expand in the many areas
throughout the U.S., costs of providing pre-fire protection (fuel reduction activities) and
protection from encroaching wildfires are exacerbating already increased wildfire-related
expenditures. As budgets at the federal and state level are unable to keep up with these
increasing costs, more responsibility is being placed on local governments and fire
services to provide wildfire protection….While the federal wildland side of the UWI has
begun to take steps to reduce fire hazards, the private side has not kept up. Fuel
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treatments along the UWI will be effective in reducing structural losses only if they are
used in combination with combustion-resistant homes that have defensible space from
wildland and domestic vegetation
If the immediate area around the structure (the ignition zone, or defensible space
zone) is not created and maintained, and if the structure itself is ignition-prone,
treatments further away are not effective in reducing potential property loss.
Additionally, treatments to reduce damage from wildfire are ineffective if there is
intervening land that is untreated. In the following figures treatments are effective in
mitigating structure ignition only if the Forest Service treatments adjoin treated areas that
are immediately surrounding the structure.
Figure 1. Effective treatment placement for both structure ignition and fire containment

Figure 2. Treatments on Forest Service land would be ineffective for structure ignition.
It is only effective for fire containment on Forest Service land. If fire were to spread to
the left side of the treatment area the intervening land would burn as if treatment did not
occur.

Figure 3. Treatments on Forest Service land would be ineffective for structure ignition.
It is only effective for fire containment on Forest Service land. If fire were to spread to
the left side of the treatment area the intervening land would burn as if treatment did not
occur.
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Figure 4. Treatments on Forest Service land would be ineffective for structure ignition.
It is only effective for fire containment on Forest Service land. If fire were to spread to
the left side of the treatment area the intervening land would burn as if treatment did not
occur.

Figure 5. Treatments on Forest Service land would be ineffective for structure ignition.
It is only effective for fire containment on Forest Service land. If fire were to spread to
the left side of the treatment area the intervening land would burn as if treatment did not
occur.
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V.

The Monitoring Plan is Inadequate and Misguided
A.

The Monitoring and Evaluation Plan is too vague and inconsistent
with desired conditions to provide intended feedback.

Monitoring needs to address two questions: Did they do what was planned, and
did it work? The measurements to assess whether the work planned was accomplished
should include the location, amount, and character of fuel treatment treated vs. planned,
including total acres, fuel characteristics of the treated area, and the difference between
the planned vs. accomplished area, location, and characteristics.
The question “Did it work” can be re-stated to “Did the fuel treatment make
progress in achieving the desired conditions?” Monitoring should relate directly back to
the stated desired conditions. Draft Plan 57. Instead, the desired conditions are not
related to the monitoring plan. Without linking desired conditions to monitoring, there is
no feedback loop for the agency to determine how effective management is at reaching
desired conditions.
The following table of desired conditions taken from the draft Plan (page 31) is
replete with metrics the agency could use to capture progress towards each desired
condition. Without ways to measure progress, the agency cannot gauge accomplishments
and mistakes, cannot systemize learning and cannot proceed with adaptive management.
Table D – Suggested Measurements to Monitor
Desired Condition
Fire occurrence in characteristic pattern
Assumes ecological role
Frequent fire
Lower, manageable levels of flammable
materials
Diverse vegetation mosaic
Diverse age class
Diverse tree sizes
Diverse species composition
Low risk of large fires
Objects of Interest are protected

Sustainable economic benefits are maintained
Sustainable social benefits are maintained
Sustainable environmental benefits are
maintained

Measurement to Monitor
Area complexity
Fire regime attributes
Interval between fires on any one
place
Fuel inventories (volume, size class
distribution, structure, height to live
crown, crown bulk density)
Vegetation type inventories
(spatially)
Age class inventories (spatially)
Size class inventories (spatially)
Species inventories (sampling)
Fuel inventories, fire growth
modeling, fire occurrences
Fire behavior modeling (spatial),
especially compared with locations
of Objects of Interest
Economic surveys
Social surveys
Surveys as stated in other portions
of the DEIS
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Carbon sequestered in large trees are
stabilized.

Measurement of carbon storage in
Monument (not just the treatment
areas)

Table E. Other desired conditions and monitoring measurements needed in order to be
consistent with the Plan
Mimic natural conditions
Acres by severity class
Acres by vegetation change (past-present)
Squareness index, patch complexity
Decrease fire susceptibility (this term needs Past-present susceptibility by location
to be defined in order to monitor it)
especially in relation to Objects of Interest
Decrease fire severity to convert area to
Total area and spatial description of areas
FRCC 1
changed FRCC
The monitoring questions have an open-ended nature without limits to treatments,
e.g. “Do fire and fuel treatments in the WUI and general forest reduce the threat and
severity of wildfire?” Answering this type of question does not provide the management
direction needed because a little bit of reduction may not be enough, and overkill is a
potential. The real question should be whether the treatments reduce threat and severity
to the desired level and in the right places.
The monitoring or inventory program or project on prescribed fire and managed
wildfire has number of acres as the only metric. A more meaningful question would be
whether prescribed fire and wildfire have been effective in reaching the desired
condition. The metric would then be the number, location of land treated and the
resulting characteristic that is more desirable (see Table D).
The monitoring plan should also specify that the agency will perform a landscape
analysis of fire characteristics, considering the location, size and juxtaposition of fire
characteristics as an analysis of effectiveness.
The monitoring plan only measures fuels and does not integrate their effect via
fire behavior; this is inadequate. Fuels would be measured and analyzed via fire behavior.
Fire behavior analysis allows for prediction of effects on other values (wildlife habitat,
erosion control, vegetation composition). Looking only at fuels does not allow for the
evaluation of tradeoffs involved with fuel management decisions.
Table 30 of the monitoring plan for fire and fuels (Draft Plan p 98) is not
consistent with the strategies or the desired condition. The monitoring plan should assess
whether the actions taken make progress toward reaching the desired condition. Since
there is not discussion of susceptibility as a desired condition, it is inconsistent to use
susceptibility as a metric in the monitoring plan. We do not know what fire susceptibility
is, much less how the Forest Service measures it, and what the desired condition would
be. If the agency is going to use susceptibility as a monitoring element, it needs to
include “susceptibility” as a desired condition and it must fully describe and justify that
term.
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The category of Performance Measurement does not offer the threshold for
success or failure, nor does it provide enough specifics regarding each factor. Fire
behavior should be the metric, with identified characteristics such as flame length or
crown fire potential under agreed-upon weather conditions (such as the 97th percentile).
Fuels would be the factors measured, but the analysis would look at fire behavior as an
integrator of the fuels information.
There are more flaws in the performance measurements of the monitoring plan.
Tree density should be deleted as a performance measure in the monitoring plan. Ground
fuels, ladder fuels, crown bulk density are measurements of fuel conditions, however tree
density is not. In another flaw, the monitoring plan identities fuel loading a Monitoring
Inventory Program or Project, and as important as fire susceptibility, threat and severity,
whereas fuel loading is simply one attribute describing fuels, and is not meaningful until
it is integrated via fire behavior. The fuel loading is an important Performance Measure,
not suitable as a Monitoring Inventory Program or Project.
The monitoring plan references a landscape analysis. However, the results or
process used in any landscape analysis has not been disclosed and the factors included in
such are not itemized. The monitoring plan should be modified to include patch size,
distribution of treatment areas, and location of treatments relative to Objects of Interests.
The landscape analysis would refine the monitoring question “Have we treated
areas of high fire susceptibility to more toward desired condition” to “Have we treated
the right areas of high fire susceptibility to more toward desired condition.” This
presupposes not all areas of high susceptibility (whatever that is) will be treated and some
prioritization is needed. The criteria for prioritization needs to be explicit but is missing.
It follows that the metric is not simply the number of acres treated but the number of
acres that were identified as highest priority.
An analysis would then look at the location of the areas needing treatment to
prioritize the treatments. The monitoring plan would simply re-do the initial analysis to
see if the locations needing treatment were indeed treated, and how the treatments
affected the fire behavior in relation to Objects of Interests. The initial analysis was not
specified, so the monitoring plan is not, nor can it be, substantive.
The Sequoia National Forest and GSNM accomplishments report 2008-2009
(Terrell 2009) notes that they developed a strategic framework, based on the foundation
laid by participants in the Southern Sierra Science Symposium and Workshop of
September, 2008. The objectives of this Strategic Framework are to “focus on answering
the following questions:
1.
2.
3.
4.

Which ecosystem elements are important and time sensitive to track?
Where on the landscape should actions be taken now?”
How does each agent of change ...affect important ecosystem elements
Which agents of change can be slowed and why?
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5. What tools and approaches further effective human response to known agents of
change?”
All these questions should appear in the monitoring plan if they are still
worthwhile. The monitoring plan should, in appropriate portions of the plan (e.g. fire,
silviculture, wildlife, etc.) include metrics on how those questions should be answered. If
they are not appropriate, the Framework should acknowledge they are not valid.
The Sequoia National Forest Accomplishment Report 2007-08 (Terrell 2008a)
noted that there was a need to monitor the effect of prescribed fires on sugar pine since
increased mortality has been observed. In fact, a poster at the Pre-and Post Wildfire
Conference held in 2010 was devoted to the effects of fine fuels removal on sugar pine
mortality. However, this question was not raised as a factor/issue to monitor. In the
previous monitoring done mortality was high (13 and 14%) after 5 years, regardless of
whether pine needles were raked from the bole of the tree. With this level of mortality,
combined with blister rust, sugar pines could be severely diminished as a component of
the forest within the life of this plan. Monitoring should at least ask the question
regarding the impacts of burning, identify the potential factors causing the mortality and
measure those, with potential triggers for change of practices.
van Wagtendonk and Lutz (2007) used metrics for monitoring that capture the
complexity and heterogeneity desired in a fire program that restores natural role of fire.
They are more specific than measuring just the number of acres burned. These metrics
include patch size and squareness percent area burned, and severity. These metrics
should be included in the monitoring plan.
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VI.

The Charge of the Scientific Review Panel was too Narrow to be
Consistent with the intent of Scientific Review; Comments were
not incorporated into the DEIS.

The Accomplishments of the GSNM 2008-2009 states, “The Forest Service has
convened a Science Review Panel, led by Dr. Carl Skinner, Pacific Southwest Research
Station. This panel will develop a Science Review Report due out in June 2010. The
report will be released with the DEIS and draft management plan.” This statement leads
the public to believe that the Panel will provide comment on a broad range of topics,
possibly including the rigor, applicability and accuracy of the Plan and DEIS. However,
they were asked to only comment on whether the work was properly cited.
This same report also states that the Science Review Panel is “to review how the
U.S. Forest Service is integrating current science in the DEIS and subsequent
management plan for the Monument.” This statement is disingenuous, in light of the
limited scope the panel was provided.
The limited scope is inconsistent with the intent of a scientific review, and with
the publication the planning documents refer to. It is misleading to refer to the planning
document that lays out a broad scope for scientific review, then limit the actual review to
only citations. At the last public meeting, the staff stated that the only comment from the
scientific review was that a few citations were missing. This statement seems to indicate
that the panel had a broader charge, which it did not.
The website that provides an overview of the planning process,
(http://www.fs.fed.us/r5/sequoia/gsnm_planning.html) states under the header, The
Scientific Review Process, that, “The Science Review Panel reviewed the DEIS and Draft
Management Plan in April and submitted their report in May.” This statement raises
expectations regarding the breadth and depth and role of the SRP. In reality, the Science
Review Panel was asked only to provide comment on the adequacy of citations and
references to scientific studies.
The intent of a scientific review is much broader; the charge of the Panel should
similarly have been broad. The Science Review Panel was not empowered to discuss
other aspects of the plan that they would have otherwise been free to make had they not
been part of the scientific review. For example, no review of the standards and guidelines
were provided because they were outside the ordained scope of work.
Scientific Consistency Review is defined as “the process used to determine
whether an analysis or decision is consistent with the best available science.” This may
be performed by determining if the scientific information has appropriate content, rigor
and applicability, whether it has been considered, evaluated, and synthesized in the
documents that underlie and guide land management implementation decisions (Stine,
2005).
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A.

The Scientific Review Panel Reviewed the Wrong Preferred
Alternative.

The SRP initially reviewed the documents with the understanding that Alternative
F was the preferred alternative, while the actual preferred alternative is Alt. B. The Panel
may now take into account the new preferred alternative, but if they do, their comments
will come out at the same time as the final DEIS, and would not be open to response from
staff or comment from the public.
This strategy has in effect limited comments from the SRP – rather than promote
them - by extending the time in which they are asked to perform their very limited scope
of work.
B.

The Forest Did Not Incorporate the Comments of the Panel.

Page I-2 of the Scientific Review Panel comments states, “At this point the
interim recommendations of the review panel is that science consistency has not been
attained in the current DEIS.” A conclusion of this magnitude should merit a
conscientious revamp of the DEIS. However, no changes to the DEIS were made
regarding fire and fuels as a result of the SRP’s work.
Since the charge of the Panel was to comment on the adequacy of the literature
cited, the response should at least add those citations, or refute the findings with other
literature. The response offers more anecdotes rather than literature, although some
responses did include additional citations. Opportunistic field observations are valuable,
but research that has been analyzed, peer reviewed, and reported should carry more
weight.
In the Response to SRP Comments for #53-74, the Forest Service rebutted the
panel’s comments rather than modify the DEIS to address those comments. information
rather than include it in the DEIS. In no response did the Forest indicate that the SRP’s
comments on fire and fuels would be incorporated into the DEIS, or into the ultimate
decision regarding preferred alternative or into the explanation of the Plan effects.
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Conclusion
There are many flaws contained in the Giant Sequoia National Monument Draft
Plan, DEIS and Fuels Report. These span the ill-defined description of existing
conditions, lack of analysis (or disclosure thereof) leading to proposed treatments and
effects thereof, as well as inconsistent treatments of alternatives and poorly developed
vision, standards and guidelines, and monitoring plan.
These many flaws and inherent uncertainties severely undermine the ability of
these documents and process to adequately analyze potential environmental effects, or
offer the opportunity for public to provide informed comment.
I declare that the foregoing is true and correct to the best of my knowledge.
Dated: December 3, 2010

________________________________
Carol Rice
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CA.
Tonya Hoover, Carol Rice, Chris Hallford, Richard Burch and Brian Collins. 2007. ParcelBased Hazard Rating with Hyperspectral Imagery. 2nd Fire Behavior and Fuels Conference,
International Association of Wildland Fire, March 26-30, 2007, Destin, Florida
Rice, Carol L. 2006. Fire Elements of the Wunderlich-Huddart Park Master Plan, San Mateo
County. Unpublished report prepared for Harris Design Associates, Oakland, CA.
Kenneth S. Blonski, Cheryl Miller and Carol L. Rice. 2005. Get Real! Community Based
Solutions for your WUI Issues – Using Collaboration Beyond Planning. Presentation at Wildland
Fire 2005, February 16-18, 2005, Albuquerque, NM.
Rice, Carol L. 2005. Fuel Management Plan for the Wicklow Property. Peninsula Open Space
Trust (POST). Unpublished report prepared for Buena Vista Serices, LLC, Alameda, CA.
Rice, Carol L. 2006. Fire Hazard Reduction Plan, Orlando Lawrence Berkeley National
Laboratory. Unpublished report prepared for Eldon Beck Associates, Pt. Richmond, CA.
Gettle, Guy L. and Carol L. Rice 2002. Criteria for determining the safe separation between
structures and wildlands. IV International Conference on Forest Fire Research and 2002
Wildland Fire Safety Summit, Nov 18-2, Luso, Portugal. Published by Associacao para o
Desenvolvimento da Aerodinamica Industrial, Coimbra, Portugal.
McClure, Rich, Carol Rice, and Kate Bolton. 2001. Developing a fire-safe sustainable landscape
at the Lawrence Berkeley National Laboratory. California's 2001 Wildfire Conference, October
10-13, 2001, Oakland, CA.
McClure, Rich, Carol Rice, and Kate Bolton. 2001. Perhaps burned through, but NOT burned
out. California's 2001 Wildfire Conference, October 10-13, 2001, Oakland, CA.
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Danielsen Consulting, Inc., East Bay Regional Park District, Ernest Orlando Lawrence Berkeley
National Laboratory, Wildland Resource Management, Inc. 2005. Vegetation Management
Almanac for the East Bay Hills. Published by the Hills Emergency Forum, Berkeley, CA.
Rice, Carol L. 2000. Fuels Treatment Strategies. Sierra Nevada Fire and Fuels Science
Workshop, Alliance for a Fire Safe California, Sacramento, CA. Invited Presentation.
Rice, Carol L. 2000. Getting things done – Lessons learned in California. Interface Fires 2000,
Halifax, Nova Scotia, May 7-10, 2000. Invited presentation available at www.fires2000.org.
Rice, Carol L. 2000. Fire prevention in the Urban-Wildland Interface. Fire Department
Instructors Conference, Sacramento, CA, March 28-31, 2000. Invited presentation.
Rice, Carol L. 1998. Urban and Community Forestry and Fire Prevention, California-NevadaHawaii Fire Council, Kailua, Hawaii. April 23-25, 1998. Invited Presentation.
Rice, Carol L. and Cheryl Miller. 1997. Working to have it all in the urban wildland interface:
Ways to minimize environmental impacts of fuel reductions at the urban wildland interface. Fire
in California Ecosystems: Integrating Ecology, Prevention and Management, Nov. 17-20, 1997,
San Diego. In press.
Rice, Carol L. 1997. The role of land use planning in reconciling fire safety and ecosystem
management. Invited presentation at the California Under Fire - A Prescription for a Fire Safe
future, Partnership Summit, Diamond Bar, CA. June 24-26, 1997. pg 8 In Summary Report.
Forest Resources Assessment Program, California Department of Forestry and Fire Protection.
Rice, Carol L., Kate Bolton, and Rich McClure. 1997. Maintenance program for a fire-safe
sustainable landscape at the Ernest Orlando Lawrence Berkeley National Laboratory. The
Second International Wildland Fire Conference. May 25-30, 1997. Vancouver, BC.
Rice, Carol L. and Cheryl Miller. 1997. FARSITE modeling in the urban/wildland intermix. pgs
561-570 In: 13th Conference on Fire and Forest Meteorology. International Association of
Wildland Fire, Lorne, Australia, October 26-31, 1996.
Rice, Carol L. 1996. Fire Ecology. pgs. 162-176, Chapter 14 in California’s I-Zone:
Urban/Wildland Fire Prevention and Mitigation, Training textbook, compiled and edited by
California Fire Marshal Office.
Rice, Carol L. 1996. Fire Hardening your home. pg 15-20 In After the Vision Fire - Restoration,
Safety & Stewardship for the Inverness Ridge Communities. Published by the Environmental
Action Committee of West Marin. 83 pg.
Rice, Carol L. Fire Management Plan for the San Francisco Water Department, Unpublished
report to EDAW, Inc., San Francisco, CA.
Rice, Carol L. and Cheryl Miller. 1994. Regional vegetation management for fire hazard
reduction in the wildland-urban interface of the East Bay Hills. Invited presentation to the
Annual Conference of the National Fire Protection Association, May 17, 1994, San Francisco,
CA.
Rice, Carol L. 1994. A balanced approach: Dr. Biswell's solution to fire issues in urban interface
and wildland ecosystems. pgs 147-149 In The Biswell Symposium - Fire Issues and Solutions in
Urban Interface and Wildland Ecosystems; Feb. 17-19, 1994, Walnut Creek, CA. Gen Tech.
Rep. PSW-GTR-158. Albany, CA Pacific Southwest Research Station, USDA For. Serv. 199 p.
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Rice, Carol L. 1994. Aftermath of the Oakland Hills Fire. pgs. 26-33, In the 46th Annual
Conference of the California Weed Science Society, January 17-19, San Jose, CA.
Rice, Carol L. 1993. Fire history studies - how to. Invited workshop at the 1993 California Fuel
Symposium, Feb. 4, 1993, Sacramento, CA.
Rice, Carol L. 1992. Fire and fuels at the wildland/urban interface. Pgs. 61-62. In Proceedings of
Fire in Pacific Northwest Ecosystems: Exploring Emerging Issues, January 21-24, Portland, OR.
Oregon State University, Corvallis, OR.
Kovar, Tammy and Carol L. Rice. 1992. Eucalyptus removal for fire hazard reduction on the
Hills of the University of California, Berkeley. In 44th Annual Weed Conference, Jan. 20-22,
1992, Sacramento, CA
Carol Rice. 1991. Realizing benefits of interagency cooperation and volunteerism. Selected for
recognition at the Western Association of College and University Business Officers 53rd.
Meeting, Scottsdale Az. May 5-8 1991.
Carol Rice and James B. Davis. 1991. Land use planning may reduce fire damage in the urbanwildland intermix. Pacific Southwest Forest and Range Experiment Station General Technical
Report PSW-127.
Rice, Carol, and Leonard Charles. 1991. Vegetation and fire management baseline studies.
Unpublished report to the Marin Municipal Water District. 1147 pp. including technical
appendices.
Rice, Carol L. 1990. Restoration of the University of California, Berkeley Hill Area through fire
hazard reduction. California Native Plant Society, Bay Area Chapter; January 24, 1990. Invited
presentation.
Rice, Carol L. 1990. Fire History of Emerald Bay, and other State Parks in the Tahoe Basin;
unpublished report submitted to the California Department of Parks and Recreation, through the
University of California, Department of Forestry and Resource Management. 33pp.
Rice, Carol L. 1990. Resource protection and restoration program plan for the Rossmoor Bar,
American River Parkway. Unpublished report to the Sacramento County Department of Parks
and Recreation, Sacramento, CA. 50pp.
Charbonneau, Robert and Carol Rice. 1989. Upper Strawberry Creek watershed restoration at the
University of California, Berkeley. Society for Ecological Restoration and Management Annual
Meeting; January 16-20, 1989. In press.
Rice Carol, and James B. Davis. 1989. Minimizing fire damage through local land use planning.
Presented at the Meeting Global Wildland Fire Challenges - the People, the Land, the Resources,
Boston. MA, July 23-26, 1989.
Rice, Carol L. 1989. Live fuel moisture sampling methods for Chiricahua National Monument.
Technical Report No. 27, Cooperative National Park Resources Studies Unit. Tucson, AZ. 40pg.
Rice, Carol L. 1988. Programs that address urban/wildland Interface fire problems, CaliforniaNevada-Hawaii Fire Council, April 13-14, Honolulu, Hawaii. Invited Presentation.
Rice, Carol L. and Robert Charbonneau. 1988. Fire hazard reduction and watershed restoration
above the Berkeley Campus of the University of California. pg 154 In Proceedings of the
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Symposium on Fire and Watershed Management, October 26-28, 1988, Sacramento, CA. Gen.
Tech. Rep PSW-109. USDA Forest Service, Pacific Southwest Forest and Range Experiment
Station, Berkeley, CA. 164p.
Rice, Carol L. 1988. Prescribed burning on the University of California Berkeley campus. Bay
Area Natural Resource Managers Meeting, April 28, 1988. Invited Presentation.
Rice, Carol. 1988. How wildfire behaves: what we need to know to protect our neighborhoods.
Survival by Design Workshop, March 29-30, 1988. California Department of Forestry and Fire
Protection, USDA Forest Service, and California State Universities. Invited Presentation.
Rice, Carol and Elaine Bild. 1988. The fire hazard reduction program in the University of
California Berkeley Hill Area. pgs. 182-183. In Protecting People and Homes from Wildfire in
the Interior West, October 5-8, 1987. Missoula, MT. USDA Forest Service GTR-INT 251;
Ogden, UT 213p.
Rice, Carol L. 1987. What will the western wildlands be like in the year 2000? Future perfect or
future imperfect? pgs. 26-32 In Wildland Fire 2000, South Lake Tahoe, CA. April 27-30, 1987.
GTR PSW-101, Pacific Southwest For. and Range Expt. Sta., Berkeley, CA.
Rice, Carol L. 1988. The value of scientific meetings - closing remarks. pg. 281 In Ninth
Conference on Fire and Forest Meteorology. Rice and Fujioka, editors. April 21-24, 1987, San
Diego, CA. American Meteorological Society, Boston, MA. 281p.
Rice, Carol L. and Robert E. Martin. 1986. Fire behavior and fuel moisture - an update. USDA
Forest Service Region 5 Aviation and Fire Management. 6pgs.
Rice, Carol L. 1986. Vegetation hazard assessment. Vegetation Management at the Urban
Interface, La Canada, Ca. March 3-5,1986. Los Angeles County Department of Foresters and
Fire Warden. Invited presentation.
Rice, C.L. and R.E. Martin. 1985. The use of BEHAVE on the shrublands at the urban interface.
pp.270-275. In Proceedings, 8th Conf. on Fire and For. Meteorology. Linda Donaghue and
Robert E. Martin, Editors. May, 1985. Society of American Foresters. 303p.
Rice, C.L. and C.R. Aronson. 1985. The fire management program in the East Bay Regional Park
District. pp.172-178. In Fire Management: the Challenge of Protection and Use. April, 1985,
Logan Utah. Utah State University.

Selected Project Experience for Carol Rice
Wildfire Hazard Reduction and Resource Management Plan and Programmatic EIR/EIS
East Bay Regional Park District, through LSA, Inc.
Wildland Resource Management, Inc. was responsible for identifying and describing the areas of
potential action based on potential flame lengths and crown fire potential within a 13-square mile
study area that spans the hills from El Cerrito to San Leandro. Inputs to the fire behavior models
were developed from translating values associated with vegetation types into fuel models, tree
heights, crown density and height to live crown. Other inputs such as weather are being collected
from local observation stations. Mitigation measures that reduce fire hazard with minimal
environmental impact are to be identified. Participation in public meetings (where fire modeling
outputs are explained) and various outreach activities (where peers solicited for feedback) was in
important outreach component. This is an update of the project completed in 1995 that received
an award for planning by the American Society of Landscape Architects, 1997. 2006-2010.
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Fire Behavior Modeling of Wildland Interface Fuels, Moraga Orinda Fire Department
Wildland Resource Management assisted the Moraga Orinda Fire Department Parcel-Based Risk
Evaluation by modeling the potential fire behavior in the District. Initial fire behavior modeling
with FlamMap and FARSITE was conducted using an existing data set of fuel models, assigned
values for other fuel layers, and weather of the Oakland Hills fire. Subsequent detailed fire
behavior modeling was performed using fuels data derived from hyperspectral analysis of the
vegetation. Appropriate weights were determined for the various values and the factors in the fire
behavior portion of the parcel-based risk evaluation. 2003 – 2008.
Update of Foothills Fire Management Plan. City of Palo Alto
Wildland Resource Management updated and expanded the area to be addressed by fire hazard
reduction efforts within the City of Palo Alto. Specific fuel management recommendations and
associated environmental impact mitigations were made for the City parks within the Foothill
Area, which extends from east of Highway 280 to Skyline Blvd. Code refinements were
suggested, and staffing level of a station was analyzed. Three public workshops and three
stakeholder meetings were conducted. We assisted the City and TRA in development of an
environmental checklist. A Mitigated Negative Declaration and the plan itself were approved by
the City Council. Wildland Resource Management is continuing to assist the City with
implementation of plan projects. 2008-present.

Environmental Compliance Strategy and Best Management Practices Development
for Fire Management Projects in Alameda and Contra Costa Counties, Diablo
FireSafe Council, through EDAW, Inc. (now AECOM)
This project developed a comprehensive environmental compliance strategy and Best
Management Practices (BMP) Guide recommends and incorporates species conservation
measures according to U.S. Fish and Wildlife Service (USFWS) requirements per the Endangered
Species Act. Wildland Resource Management, Inc. provided descriptions of fuel treatment
methods and recommendations on applicability of treatment methods in various habitats and
zones. 2008.
The BMP Guide provides the decision-making framework to address numerous management
issues, including fuel load reductions, restoration of sensitive habitats, adaptive management,
integrative pest management, invasive exotic plant eradication, pests and plant disease, green
waste management, forest management, grazing opportunities, and managing lands for
recreational activities. The plan also identifies opportunities for working with other agencies and
community organizations. 2008.

Parcel-based Risk Assessment, Contra Costa Consolidated Fire Protection District
The fire risk facing each parcel in the Priority Hazard Zone was determined using a combination
of code-based and fire behavior based factors and weights. This supplanted the map of the Very
High Severity Zones in specific, justified locations. Wildland Resource Management conducted
fire behavior modeling for the study area and guided the decision-making regarding the weights,
focusing on the fire behavior related factors, but also involving those factors related to roofs,
decks, structural characteristics and infrastructure. The firm also assisted in developing the visual
presentations of the results. Wildland Resource Management, Inc. prepared a report documenting
the purpose, process, compared the process with that used by the State in determining the Very
High Fire Hazard Severity Zone, the established methodology, and results. 2008-2010
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Demonstration of Parcel-Based Risk Assessment – Orange County Fire Authority,
through SRA, Inc.
The process for determining the risk on a parcel basis was drafted for the Orange County Fire
Authority. The process included ways to incorporate the Very High Fire Hazard Severity Zone,
structural characteristics, infrastructure, and position relative to sensitive resources. A process for
applying the risk-rating was developed, to be applied on a three small sections within Orange
County. 2007.

Vegetation Management Plan of the East Bay Hills, Consortium of the Cities of
Berkeley, Oakland, Piedmont, and East Bay Regional Park District, East Bay
Municipal Utilities District, and University of California, through Amphion, Inc.
This project received an award for planning by the American Society of Landscape Architects,
1997. The planning effort funded by the Federal Emergency Management Agency includes
development of vegetation management recommendations for public wildlands as well as model
ordinances for residential gardens and structures, and prescriptions for wildlands along the hills
from San Leandro to El Cerrito. Hazards and risks were rated and lands classified. Potential
funding sources and an evaluation of new vegetation management techniques was encompassed
in the scope of work. A homeowner information program was developed addressing defensible
space and building "retrofit" actions. 1993-1995.

Fuel Management Consulting and Plan for The Sea Ranch Association
Wildland Resource Management, Inc. has consulted with The Sea Ranch Association’s Fire
Safety Task Force to prepare them to conduct fire heavier modeling and assess fire risks and
hazards for themselves. Training has occurred through several meetings with the Task Force and
frequent telephone and email communication. Site-specific data for computerized fire behavior
modeling was developed to refine recommendations of the Fuel Management Plan that Wildland
Resource Management prepared in 2002 for the Association (the actions and locations for fuel
management and ecosystem restoration were delineated for the 1,800-acre common areas of the
coast community as a subcontract with Leonard Charles Associates). Presentations were made to
the homeowner association and Board of Directors. Implementation is ongoing with bi-annual
review. 2001-present.

Fire Behavior and Fuels Analysis of the Upper Mokelumne Watershed, Upper
Mokelumne Watershed Assessment Program, through RMC, Inc.
Wildland Resource Management, Inc. linked effects of several wildfire scenarios to water quality
in order to gauge the sensitivity of the watershed to various locations and sizes of wildfires. The
project applied the Gradient Nearest Neighbor process to develop a uniform data set across all
property boundaries in California – the first such application in California. This process
translates point data to polygons, therefore allowing the use of spatial fire behavior prediction
programs. FlamMap was used to determine the relative hazard and spread potential, and served
as the basis for the Treatment Optimization Model, which locates where fuel treatment might be
most effective in slowing fire spread.
FARSITE was used to simulate fire growth. The outputs of FARSITE were translated into three
burn severity categories. The spatial distribution and degree of burn severity was then used as an
input to a water quality model in order to simulate potential effects on water quality. Two
Powerpoint Presentations were developed for the multi-agency organization, along with a
Technical Memo. 2005 – 2007.
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Fire Management Plan for the San Francisco Water Department, through EDAW
(now AECOM).
The fire hazards on the 60,000 acre suburban watershed in Alameda and San Mateo Counties
have been analyzed using BEHAVE and FARSITE, and mitigation measures proposed to reduce
hazard through a variety of fuel management activities. Costs and schedules for the fuel
management actions have been identified. A fire defense improvement plan is incorporated into
the document. Consulting (directly to SFWD) regarding implementation is ongoing. Current
efforts are to develop a project tracking system to document hazard reduction work and to
compile existing watershed planning documents into a Vegetation Management Plan. 1992-2008.

Sierra Nevada Conservation-Based Community Wildfire Protection Plan, Resources
Legacy Fund, through ForeverGreen Forestry
This project is intended to encourage conservation-based community fire planning and fuels
reduction in the Sierra Nevada. Wildland Resource Management was responsible for developing
the Wildfire Environment for the plan. This is a description of Sierra Nevada fire ecology, fire
history, fire threat and hazard, and relevant policy. The document is designed to be a guide for
use throughout the Sierra Nevada. As such the guide includes instructions on how to use the tools
available state-wide to develop a CWPP. The project is current undergoing peer review. 20062008.

Fire Management Plan and EIR; Marin Municipal Water District through Leonard
Charles and Assocs.
This project was awarded the Theodore Roosevelt Environmental Award for Excellence in
Natural Resources Management by the Association of California Water Agencies in 1998.
Wildland Resource Management played a major role in determining appropriate management
units, fire hazard reduction measures and their potential impact for the 20,000-acre watershed of
Marin Municipal Water District and Marin County Open Space District lands. In addition, a
series of public meetings and detailed public involvement procedure utilized the management
schemes developed. The data from this plan was used for concurrent development of an EIR.
1992-1994.
Wildland Resource Management also updated this plan through Leonard Charles and Associates
with a re-analysis of the fire hazards and development of appropriate fuel reduction strategies.
2008.

Fire Hazard Reduction Plan, Orlando Lawrence Berkeley National Laboratory
The project consisted of developing prescriptions for treatment on the 130-acre national
laboratory situated in the hills above the UC Berkeley campus. Treatments considered concerns
encompassing visual, wildlife habitat, soil erosion, biodiversity, noise and cost issues. Costs
estimates were developed and used as a basis for budget requests. Pre- and post- treatment fire
behavior was predicted for each area of treatment in order to assess the efficiency of treatment.
The fire behavior predictions resulted in an increase of 50% in the area encompassed by the Lab
in order to provide enough fire reduction buffer. The effect of treatments on fire behavior was
tested using FARSITE, a fire growth prediction model. The results of the fire growth model,
along with specifics regarding treatments were shared with local fire chiefs, neighborhood
groups, Lab employees and environmental associations. This project is in its fifth year of
implementation. 1994-2008

Fuel Management Plan - Santa Lucia Preserve, Santa Lucia Conservancy, Carmel
Wildland Resource Management, Inc. prepared a wildland fuel management plan for the 18,000
acres preserve in Carmel Valley. The site encompasses a variety of vegetation types - from
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redwood forests, oak woodlands to large expanses of grass, shrub and chaparral. This plan
assesses conditions on the site, describes options for management, and recommends actions to
both reduce fire hazard and restore or maintain natural ecosystem health. Evacuation issues are
identified, with roadside projects recommended. Costs of maintenance, and monitoring
procedures are also included in deliverables.
Site-specific fuel management plans for each lot are being prepared for each of the home-sites,
taking into account structural characteristics, vegetation, topography and access. On-going
consultation includes leading homeowner educational walks and Board of Director field trips.
2003-present.

Program Manager for Office of the State Fire Marshal (CalFire) Research Grants,
through University of California Forest Products Laboratory
Wildland Resource Management, Inc. coordinated performance and completion of six FEMA
grants aimed at increasing fire safety in the urban/wildland interface. The scope of the grants
encompassed developing new fire-safe guides, analyzing state-wide code compliance, evaluating
fire hazard assessment methods, and developing training courses on fire-safe development and
urban-interface codes. Our firm also provided technical expertise in development of a
methodology to design a computer model that predicts the chance of structural ignition due to
wildfire. In this project, protocols for testing landscaping materials and exterior structural
elements are being determined. Exploration of ways to use biomass generated from fire hazard
reduction in the urban/interface is included in the FEMA-funded projects. 1996-2002.

Development of a Report Describing Fire Hazards at the Urban/Wildland Interface;
Insurance Services Offices
Wildland Resource Management Inc., staff provided the technical support to a report that
describes the history of fires in the urban/wildland interface, and the reasons why it persists. A
new method for insurers and communities of evaluating fire hazard based on satellite imagery is
highlighted. Several examples of proactive community-based programs are described to
demonstrate how the hazard can be reduced. Current research to address structural survival from
wildfires is explained, as are existing fire behavior and growth models. 1997-98.

Wildland Fire Management Plan, Camp Pendleton Marine Corps Base
The wildland fire management plan was developed for 125,000 acres, which incorporated
enhanced prescribed burning, and training in the area. The plan took into account rare and
endangered plant and animal species, military training requirements, and protection of existing
facilities. Information was compiled to serve as a basis for an Environmental Assessment of the
proposed actions. A series of maps was developed with Arch-info GIS covering sensitive
habitats, water supply, restricted fire protection areas. We also transferred additional layers from
a non-standard GIS system to Arc-info. 1991-1993.
Litigation Support For Fire Management Considerations After the Oakland Fire. Larson &
Burnham.
Wildland Resource Management coordinated a six-member team of wildland fire experts in
litigation involving wrongful deaths and claims for damages after the Oakland Fire. Issues
involved included fuel management, fire behavior, and influences of weather on fire growth
patterns. 1993-1995.

Guiding Plan for Fire Management in the Wildland/urban Interface; San Mateo
County Fire Chiefs' Association
A methodology was developed that allows local fire managers to address fire protection issues in
the urban/wildland interface of San Mateo County. Hazard assessment is addressed in the guide,
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as are options for vegetation management, and legal and land use issues. Presentation tools were
developed to assist communication with the public and policy-makers. 1989-1990.

Program Management of Fire Hazard Reduction Program; University of California,
Office of Environmental Health and Safety
In this ambitious project we coordinated with state agencies, park districts, homeowner
associations, campus community, contractors, and local fire departments to conduct a series of
activities within a five-year program. This included planning prescribed fires, supervising hand
labor crews, developing contracts with local goat herder, conducting native vegetation restoration
projects and making presentations to homeowners. Efforts also involved maintaining
approximately 20 acres of mature eucalyptus and converting other stands to native grass and oak
forests. Presentations were frequently made to University officials, and news media (especially
since the Oakland Hills Fire) concerning the fire hazard reduction program. 1987-1992.

Fire Management Plan; University of California, Office of Environmental Health &
Safety
The plan recommended vegetation and management techniques on a site-specific basis to reduce
fire hazards to such facilities as the Lawrence Berkeley Laboratory, or adjacent residential
properties on this 1400 acre parcel. Local vegetation includes grasslands, oak/bay forests, north
coastal scrub and introduced forest stands (including eucalyptus, Monterey pine, and various
conifers). The plan identifies tradeoffs of using prescribed fire, goat-grazing, hand labor,
chemical or mechanical treatments and fire retardant landscape plants. Costs, schedules, and a
public education program are also detailed. 1986-87.

Analysis of Risk of Structural Ignition from Wildfires, University of California
Forest Products Laboratory
Providing technical expertise in development of a methodology to design a computer model that
predicts the chance of structural ignition due to wildfire. In this project, protocols for testing
landscaping materials and exterior structural elements are being determined. Exploration of ways
to use biomass generated from fire hazard reduction in the urban/interface is included in this
FEMA-funded project. Coordinated completion of other FEMA grants developing new fire-safe
guides, analyzing state-wide code compliance, evaluation of fire hazard assessment and
development of training courses on fire-safe development and urban-interface codes. 1996-2001.

Carol Rice Declaration
Page 52 of 52

