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CHAPTER 1 — INTRODUCTION

Background

The original Jacob-Ryan Vegetation Management Project was initiated in 1998. The project
started as an environmental assessment (EA) and then was changed to an environmental impact
statement (EIS). The original Jacob-Ryan Project covered 33,000 acres and proposed treatments to
enhance wildlife habitat, reduce fuels, remove hazard trees, and restore meadows in ponderosa
pine, aspen, and pinyon-juniper woodlands. The Notice of Intent to prepare an EIS was removed
from the Federal Register on December 14, 2007. The project was re-evaluated, revised, and re-
initiated. The revised project is the subject of this Environmental Assessment; the current project
is smaller, less complex and focuses on vegetation management of the ponderosa pine forest
around Jacob Lake and the surrounding area.

The project is located on the North Kaibab Ranger District of the Kaibab National Forest in
Coconino County, Arizona (Townships 37 and 38 North and Ranges 1 and 2 East). Figure 1
shows the general vicinity and Figure 2 shows the project analysis area. U.S. Highway 89A and
Arizona Highway 67 pass through the project area. Highway 67 continues through the Warm Fire
burn area and is the main access to the North Rim of Grand Canyon National Park. The original
Jacob-Ryan Project proposal included several hundred acres that burned in the Warm Fire. The
areas burned in the Warm Fire have been excluded and are no longer part of this proposal.

There are approximately 1,000 acres or 4 percent of the project area infected with dwarf-mistletoe.
It occurs in both even-aged and uneven-aged stands. Mistletoe infected areas are widely
distributed across the project and are generally patchy in nature with discrete infection centers.
Mistletoe infected trees are treated as they occur within the larger context of the overall stand
treatment by (1) removing the infected source trees if they are less than 18 inches DBH and the
understory is relatively disease free; (2) leaving infected trees if they are greater than 18 inches
DBH as future snags for wildlife, but remove understory trees around the sources of infection, or
(3) doing nothing if the infected tree is greater than 18 inches DBH if the tree is isolated and not at
risk of spreading mistletoe infections. Regardless of mistletoe infection status, desired conditions
for canopy cover and size-class distribution apply.

There are 884 acres of developed recreation sites, private in-holdings and government facilities
within the project area that are considered wildland-urban interface (WUI). These WUI areas are
not being treated under this proposal. Also 886 acres of steep slopes and non-pine type vegetation
have been removed from the project to protect soil resources. The revised project area is
approximately 26,000 acres. The project lies within the Grand Canyon National Game Preserve,
the Kaibab Squirrel National Natural Landmark, and Arizona Game and Fish Game Management
Unit 12A.

The Kaibab National Forest Plan divides the Forest into geographic areas (GA) which contain
specific desired conditions and management direction. The Jacob-Ryan project is in GA 13, which
is managed for multiple-use. It emphasizes group selection silviculture that moves the stand
structure towards uneven-aged conditions similar to the historic forest. This project was developed
in order to move the area towards the desired conditions in the Forest Plan.
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Figure 1—Jacob-Ryan Vegetation Management Project locator and vicinity map
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Figure 2—Project analysis area situated on the North Kaibab Ranger District
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Purpose and Need for Action

There is a need to reduce ladder fuels, fuel loads, and fire-flame lengths to better manage fires in
the project area. There is a need to reduce stand densities to promote a sustainable size-class
distribution and an interspersed mosaic of vegetative structural stages in an uneven-aged forest
structure. The desired forest structure has lower tree densities than current conditions and is
adapted to frequent low-intensity fire. The desired forest structure is based on management
recommendations in the Kaibab Forest Plan (as amended 2004) for maintaining northern goshawk
breeding habitat and abundant populations of its prey (Reynolds et al. 1992). The purpose and
need for the project was developed from comparing the existing conditions to the desired
conditions as displayed in the following summary of analysis.

Objectives

e Bring the area more in line with the desired uneven-aged stand structure, which is an
interspersed mosaic of vegetative structural stages with a lush and diverse understory.

e Reduce competition, and increase resistance to insects and disease.

e Design and implement management practices to maintain or improve long-term productive
capacity of the soil resource.

e Reduce the risk for uncharacteristic stand-replacement wildland fires by reducing flame
lengths, ladder fuels, tree densities and fuel loads, and by creating openings in the forest
canopy.

Existing Condition

Even-Aged Stands

Approximately 25 percent of the stands in the project area (6,640 acres) are even-aged as a result
of past shelterwood seed harvests'. Some even provide goshawk post-fledging family areas and
foraging areas explained later in the document. These stands are dominated by trees less than 12
inches in diameter, with a few large older trees that had been left as seed trees. Figure 3 shows an
area representative of this dense stand structure, which lacks tree size diversity. These even-aged
stands are averaging 450 trees per acre with a mean tree diameter of 5.1 inches (Table 1). The
attributes in the table are measured for the current condition, and forecasted for years 2028 and
2048 to include trees per acre, basal area, average tree diameter at breast height (DBH) and stand
density index (SDI)?,

Table 1—Even-aged stand statistics for tree density, and size over time

YEAR TREES/AC BASAL AREA AVE. DBH SDI*
2008 448 55.5 5.1 132
2028 402 90.0 7.1 193
2048 347 120.0 8.9 237

! Shelterwood-seed tree treatment is a 2 or 3 step harvest treatment in even-aged stands that removes 30% to 40% of
the overstory in the first phase to improve stand health, wind firmness and provide growing room for remaining trees.
Phase 2 removes 40% to 50% of the remaining trees, retaining the healthiest trees with the best form to act as a seed
source.

2 Stand Density Index (SDI) is a measure of relative density based on average tree size, and density (trees per acre).
The maximum SDI and carrying capacity for a ponderosa pine stand is 450-10 inch trees (DBH).
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The problem as displayed in Table 1 is that the stands are overstocked and the trees are very slow
growing. The stand rating indicates that there is critical competition between individual trees for
water, nutrients and growing space, which will also limit understory grass and forb production.
These stands were modeled over time to show how slowly the trees grow over the next forty years.
These slow growing, densely stocked stands are at risk for insect and disease attack and
uncharacteristic wildfire (see Silviculture and Fuels Specialist Report-PR41 & 44). Full stocking
for a ponderosa pine site that includes all size classes is about 150 trees per acre. With No Action,
these stands are more than twice recommended stocking levels after 40 years.

Figure 3—Dense stand of young even aged trees, with a few remaining seed trees.

Uneven-aged stands

The uneven aged stands (15,232 acres) have three or more size-classes, with a little less than half
in goshawk post-fledging family areas (PFA) and the remaining in foraging areas (FA). Currently
these stands have higher densities and lack the desired size-class distribution or arrangement called
for in the Forest Plan. These conditions are primarily the result of individual tree or small group
selections and a lack of fire. This resulted in the establishment and survival of many young trees.
These areas average about 500 trees per acre with an average tree diameter of 7.6 inches and a
basal area of 113 square feet per acre (Table 2). The stand density index averages 245, which
indicates that the site is fully occupied and competition-induced mortality is occurring with limited
understory production. Those trees that survive only grow on average 2.3 inches in diameter over
40 years.

The existing canopy cover across the project landscape in the mid-aged forest (VSS4) is 32 percent
and in the mature and old forest (VSS 5/6) it is 57 percent. Canopy cover is best attained at the
clump and group stage, because stand canopy cover computation includes all the open areas .

The table below shows the current condition as a weighted average for PFAs and FAs in the
uneven-aged stands. These stands are densely stocked with small trees and experiencing reduced
vigor and tree growth in the larger trees. To increase tree vigor, improve tree growth and promote

9
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healthy trees, there is a need to reduce stocking to the recommended levels of about 150 trees per
acre. The resulting stands would be more resilient to the effects of periodic drought, disease,

insect attack, and fire.

Jacob-Ryan Analysis

Table 2—Uneven-aged stand statistics for tree density, and size over time

YEAR TREES/AC BASAL AREA AVE. DBH SDI
2008 499 113 7.6 245
2028 437 133 8.7 273
2048 371 145 9.9 283

Figure 4—Uneven-aged stand with some large trees and desired groupings, but exceeding
the desired density and the amount of ladder fuels

Goshawk Nest Areas

Replacement nest areas are identified when the PFA does not have six identifiable current or
historic nest areas. Within the project area there are approximately 3,200 acres of identified nest
areas plus an additional 1,000 acres identified as replacement nest areas. Currently, the nesting
areas average more than 600 trees per acre and some of these trees are providing ladder fuels into
the overstory crowns. The average tree diameter is 6 inches and basal area is 127 feet per acre
(Table 3). The stand density index averages 295 and along with the other information means that
the site is fully occupied and competition-induced mortality is occurring. Uneven-aged stands that
comprise the existing nest areas display similar characteristics to the replacement nest areas. There
is a need to avoid stand-replacing wildfires to maintain this wildlife habitat and move the areas
toward fire-adapted conditions. The table below shows the existing nest areas overtime with very
high tree density and stocking levels.

10
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Table 3—Tree densities and stand statistics in existing nesting areas

Jacob-Ryan Analysis

YEAR TREES/AC BASAL AREA AVE. DBH SDI
2008 609 127 6.0 295
2028 540 151 6.8 331
2048 460 166 7.8 348

The uneven-aged existing nest stands are currently in the self-thinning phase (mortality) of
development due to competition between trees for available light, moisture, and nutrients. By
2028, mortality is still occurring and tree growth is extremely slow. The average tree diameter
increases less than 1.0 inch in 20 years and less than 2.0 inches in 40 years. Tree mortality
continues to increase through 2048 and puts these stands at risk from wildfire, insect attack, and
disease. The probability exists that some kind of detrimental disturbance such as a wildfire could
occur between now and 2048 if no corrective action takes place.

Dwarf Mistletoe

About 4 percent of the project area is infected with dwarf-mistletoe occurring in both even-aged
and uneven-aged stands. Infected areas are widely distributed across the project and are treated as
they occur as described in the background portion of this document (page 1).

Fire regime condition class

Fire regime condition classes measure the degree of departure from reference conditions, possibly
resulting in changes to key ecosystem components, such as vegetation characteristics (species
composition, structural stage, stand age, canopy closure, and mosaic pattern); fuel composition;
fire frequency, severity, and pattern; and other associated disturbances, such as insect and disease
mortality, grazing, and drought. The three fire regime condition classes are categorized using the
following criteria:

e FRCC 1 represents ecosystems with low (less than 33 percent) departure and that are still
within the estimated historical range of variability during a specifically defined reference
period,;

e FRCC 2 indicates ecosystems with moderate (33 percent to 66 percent) departure; and

e FRCC 3 indicates ecosystems with high (greater than 66 percent) departure from reference
conditions.

Possible causes of this departure include (but are not limited to) fire suppression, type and lack of
timber harvesting, livestock grazing, introduction and establishment of exotic plant species, and
introduced insects and disease. The overall rating for the Jacob-Ryan project area is 2 however,
there are a few pocket areas categorized as 3.

Fire and Fuels Behavior

Fire and fuel conditions that currently exist in the analysis area are a result of past management
activities such as the type and amount of tree harvesting and the amount of fuels accumulation
brought about by limiting natural fire and aggressive fire suppression. These conditions include
variables such as the amount of ladder fuels, fuel loading (tons per acre) and crown base heights
(height of tree limbs from the ground) which is directly related to fire-flame lengths. Fuel loads on
the ground within the project area have been estimated to range from 3 to 20 tons per acre by
Southwestern Region photo series modeling (USDA 1996). Fuel loading is not evenly distributed
across the project area and varies depending on previous vegetation management, as shown below:

11
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e Pre-1980s cutting units range from 5 to 10 tons per acre.

e Shelterwood and seed-tree cutting units range from 3 to 7 tons per acre.

e Old lop and scattered thinning units range from 10 to 15 tons per acre.

e Areas prescribe burned in the recent past (1990s) range from 5 to 10 tons per acre.
e Untreated areas range from 10 to 20 tons per acre.

Table 4 below displays the existing condition for the other variables and demonstrates potential
quantities if the conditions are not treated. The table is using existing PFAs in uneven-aged stands
as an example because of their overall importance for goshawk habitat. Other areas such as
nesting areas and FAs in both even-aged and uneven-aged stands, although not displayed, have
quite similar numbers and would experience similar results. Exact quantification is difficult due to
the varying amounts of available fuels, but close estimates are still possible. The data is showing
that these stands are very over crowded, well over the recommended 150 trees per acre. Currently
it would take a wind speed of about 42 mph to lift a fire into the stand crown and only about 14.5
mph to set off the tree crown of an individual tree. Of greater consequence is that with current fuel
loading, the amount of ladder fuels and the number of trees per acre, a fire would have a ground
flame length of almost 12 feet, which is already reaching over 3 feet into the existing canopy
structure.

With successive 20 year increments without treatment, the number of trees is being reduced by
self-thinning due to competition, but remains highly overstocked. Crown index wind speeds are
dropping slightly and base canopy heights are increasing, but not sufficiently to be out of reach of
fire flames from the ground. A stand ignition would likely result in a passive crown fire with
pockets of active crown-fire according to the fire and fuels (FFE) model.

Table 4—EXxisting condition and representative variables for fire and fuel behavior

TREES PER CROWN INDEX | TORCHING INDEX | BASE CANOPY FLAME

YEAR ACRE WIND SPEED WIND SPEED HEIGHT LENGTH
(mph) (mph) (feet) (feet)
2008 609 41.76 14.41 8.36 11.71
2028 540 37.23 18.43 8.47 12.80
2048 460 35.78 25.83 10.79 11.00

12
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Desired Condition

Size-Class Distribution

Jacob-Ryan Analysis

The desired condition for GA 13 in ponderosa pine is an uneven-aged forest structure with an
interspersed mosaic of tree groups (1/4 to 4 acres in size) representing the six vegetation structural
stages (VSS) from open grass/seedling to old forest (Table 5). The desired arrangement has
clumps of trees with interlocking crowns clustered, forming groups with irregular spacing. Table 6
takes the desired condition in number of trees per acre and breaks it out by PFA and FA habitat
including the recommended basal area.

Table 5—Desired and existing distribution of vegetative structural stages for ponderosa
pine forest types in the Kaibab National Forest Plan and Jacob-Ryan project area

Vegetative Structural VSS 1 VSsS2 | VvSs3 | vss4 | vsss VSS 6
Stage

Dominant Tree ” ” ” ” ” ” ” ” ” ”

Diameter (DBH) Less than 1 1"-4.9 5"-11.9 127-17.9 18"-23.9 24" over

Descrintion Grass/forbs | Seedlings Young Mid-aged Mature old

P and Shrubs Saplings Forest Forest Forest Forest

Desired Area (%)

In Each VSS 10 10 20 20 20 20

Existing Area (%)

In Each VSS 4 4 19 19 29 25

Desired Trees

Per Acre 61 36 26 13 10 7

Existing Trees

Per Acre 190 198 65 20 13 7

Table 6—Minimum trees per acre (TPA) and basal area (BA) needed to attain the desired
canopy cover and size-class distribution specified in the Kaibab National Forest Plan

Diameter Class ves Outside PFAs (FAs) Within PFAs

(DBH) Basal Area Basal Area
Trees / Acre (feet/acre) Trees / Acre (feet/acre)

Less than 1” VSS 1 61 0 61 0

1-4.9” VSS 2 30 1 41 2

5"-11.9" VSS 3 20 8 31 12

12"-17.9” VSS 4 10 12 16 19

18"-23.9” VSS 5 8 20 11 27

24" and over VSS 6 6 23 8 30

Note: “0” basal area is called for in VSS 1 (seedlings) because basal area is measured at 4.5 feet in height

(DBH).
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Fuels and Fire Behavior

Table 7 presents the desired conditions in uneven-aged stands suitable for safely managing a low
intensity surface fire.

Jacob-Ryan Analysis

Table 7—Desired conditions in uneven-aged stands to manage low-intensity surface fires

TREES CROWN INDEX JOREAIE BASE CANOPY
YEAR PER FUEL WIND SPEED INIIES HEIGHT AL
ACRE LOADS e WIND SPEED (fee) LENGTH
(tons per acre) P (mph) (feet)
2008 150 5t07 Greater than 20 | Greater than 20 | Greater than 20 | Less than 4

When fires occur, flame lengths are less than four feet in height, which allows direct attack
strategies to be used.
Tree groups are separated by openings that do not facilitate crown fires moving between

groups.

Prescribed fire and wildland fires burn through the area on an average of every 6 to 12
years, restoring the natural fire return interval.

Dead and down fuel loading averages 5 to 7 tons per acre.
Crown base height is generally greater than 20 feet.

Comparison of Existing and Desired Conditions

Below are comparison tables displaying the difference between the existing and desired condition.
There is a need to reduce tree density, particularly in the smaller size-classes. Stand data for the
uneven-aged stands in the project area show that existing forest structure does not have the desired
size-class distribution: the grasses/forbs and seedling/sapling sizes (VSS 1 & 2) is 8 percent, when
the desired condition is 20 percent, the young and mid-aged classes are in balance, and there is an
abundance of mature and over-mature dominated groups (VSS 5 & 6) at 54 % when they should be
around 40 %. Negative numbers indicate deficits. Positive numbers indicate the number of trees

that exceed the desired minimum.

Table 8—EXxisting vs. desired condition in even-aged stands outside of PFAs (3,170 acres)

Vegetation L )
Tree-age Existing . Difference between
Structural Desired number of o .
by range of number of trees existing and desired
diameters SR per acre trees per acre trees per acre
(VSS)
Less than 1” VSS 1 57 61 -4
1"-4.9” VSS 2 192 30 + 162
5"-11.9” VSS 3 35 20 + 15
12"-17.9” VSS 4 11 10 +1
18"-23.9” VSS 5 -3
24" and over VSS 6 -4

14
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Jacob-Ryan Analysis

Table 9—EXxisting vs. desired condition in even-aged stands within northern goshawk
PFAs (3,467 acres)

Tree-age b YEgErEor Difference between
9€ %Y | structural Existing number | Desired number o .
range of existing and desired
. Stage of trees per acre | of trees per acre
diameters trees per acre
(VSS)
Less than 1” VSS 1 40 61 -21
1"-4.9” VSS 2 239 41 + 198
5"-11.9” VSS 3 38 31 +7
12"-17.9” VSS 4 9 16 -7
18"-23.9” VSS 5 11 -7
24" and over VSS 6 2 8 -6

Table 10—Existing vs. desired conditions in uneven-aged stands outside of PFAs (8,026

acres)
Tree-age by ViEB/EEET . . Difference between
Structural | Existing number | Desired number o .
range of existing and desired
. Stage of trees per acre | of trees per acre
diameters trees per acre
(VSS)
Less than 1” VSS 1 136 61 + 75
1"-4.9” VSS 2 213 30 + 183
5"-11.9” VSS 3 59 20 + 39
12"-17.9” VSS 4 22 10 +12
18"-23.9” VSS 5 14 8 +6
24" and over VSS 6 7 6 +1

Table 11—EXxisting vs. desired condition in uneven-aged stands inside PFAs (7,207 acres)

Tree-age by egeiEe . . Difference between
Structural | Existing number | Desired number o .
range of existing and desired
. Stage of trees per acre | of trees per acre
diameters (VSS) trees per acre
Less than 1” VSS 1 190 61 +129
1"-4.9” VSS 2 182 41 + 141
5"-11.9” VSS 3 70 31 + 39
12"-17.9” VSS 4 20 16 +4
18"-23.9” VSS 5 13 11 +2
24” and over VSS 6 6 8 -2
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Table 12—EXxisting vs. desired condition in northern goshawk nesting areas (3,205 acres)

Tree-age Vegetation Existing . Difference between
Desired number of . )
by range of | Structural number of trees existing and desired
, trees per acre
diameters | Stage (VSS) per acre trees per acre
Less than 1” VSS 1 305 61 + 244
1"-4.9” VSS 2 209 41 + 168
5"-11.9” VSS 3 64 31 + 33
12"-17.9" VSS 4 16 16 0
18"-23.9” VSS 5 12 11 +1
24" and over VSS 6 7 8 -1

Proposed Action

The North Kaibab Ranger District, USDA Forest Service, proposes the following actions detailed
in Chapter 2 in response to the purpose and need described above:

e Thin and convert even-aged stands to uneven-aged stands outside PFAs (3,170 acres)

e Thin and convert even-aged stands to uneven-aged-stands inside PFAs (3,467 acres)

e Thin uneven-aged stands outside PFAs (8,026 acres)

e Thin uneven-aged stands inside PFAs (7,207 acres) and enhance replacement nest areas
e Thin and enhance northern goshawk nest areas (3,205 acres)

e Treat dwarf-mistletoe infected trees as it occurs in above stands (see background-994
acres)

e Prescribe burn project area to initiate a fire-adapted landscape (about 26,000 acres)

The proposed action is separated into treatment types based on their different existing and desired
conditions (see Figure 6). More specific detail regarding treatment types for each management
area is found in Chapter 2. Figure 5 shows the desired outcome in an uneven-age stand.

Roads Analysis

The existing system of open and closed roads would provide adequate access to implement the
proposal. No new road construction or reconstruction would be needed to access treatment units
or stands. Any closed roads that are reopened temporarily to access timber treatment units would
be closed following project completion. Some roads may be temporarily closed during project
implementation as a public safety measure.
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Figure 5—Uneven-aged stand showing desired tree grouping and open areas
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Figure 6—Jacob-Ryan existing condition and proposed treatment locations
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Decision Framework

Given the purpose and need, the responsible official will review the proposed action, other
alternatives, and potential impacts to resources based on the environmental analysis and decide:

e Whether to select the proposed action, no action, or an alternative;

e If an action alternative is selected, whether the alternative would be implemented as
proposed, or as modified by actions within the scope of the analysis; and

e Whether the selected alternative would have significant effects requiring an EIS.

Public Involvement

A scoping letter and notice detailing the project proposal was distributed to interested parties on
October 23, 2007 seeking public input and comments. The scoping notice was also posted on the
Kaibab National Forest web site with a request for comments.

Five comment letters were received following the fall 2007 scoping notice. A list of issues and
alternatives were developed using the comments received from the public scoping notice for this
project. Responses to all comments can be found in the project record (PR 53, 57, 59, 60 and 61
and Appendix G).

Team members discussed the proposed action, issues, and potential alternatives with a range of
stakeholders including the Arizona Game and Fish Department, Arizona Department of
Transportation, Arizona Department of Environmental Quality, Grand Canyon Trust, Center for
Biological Diversity, Grand Canyon Wildlands Council, Sierra Club, Ecological Restoration
Institute, Navajo Tribe, Kaibab-Paiute Tribe, and Hopi Tribe. Comments from these meetings
were considered and incorporated into the analysis and development of alternatives.

Issues

The interdisciplinary team sorted comments into issues and non-issues. An issue is a point of
disagreement, debate or dispute over the proposed action based on environmental effects. Non-
issues are all those general concerns received through scoping that are not related to current
proposed action effects. Significant issues are issues that warrant further study and response.
Significant issues were addressed through modification of the proposed action, development of
design and mitigation criteria, or development of new alternatives. Non-significant issues are
those that are (1) outside the scope of the proposed action; (2) already decided by law, regulation,
Forest Plan or other higher level decision; (3) irrelevant to the decision to be made; or (4)
conjectural and not supported by scientific or factual evidence.

Three significant issues were identified:

1. Cutting trees larger than 12 inches DBH may negatively affect wildlife habitat and old
growth and result in a lost opportunity to develop additional old growth.

Response: Although the proposed action would remove some trees in the 12 to 18 inch size-
class, the remaining trees over 12 inches would be less stressed, have higher growth rates,
and be less susceptible to loss in the event of a wildfire, which is expected to better provide
for future VSS5 and 6 groups. In response to this concern, an alternative was developed
and analyzed in detail that would not cut any trees over 12 inches.
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2. Heavy equipment used during thinning activities would cause soil disturbances,
compaction, and erosion problems.

Response: Areas containing steep and unsatisfactory soils were withdrawn from the
project area. Project-specific mitigation measures were developed for areas with sensitive
soils. No new construction or reconstruction of roads is proposed. Existing skid trails
would be used. Use of soil and watershed best management practices would minimize
adverse impacts to soils.

3. During implementation there would be unanticipated mortality of some large trees,
resulting in fewer large trees than desired.

Response: Following the writing of the site prescription for mechanical and prescribed
burning treatments, the prescribed burn is modeled to take into account incidental tree
mortality. Precautions are taken so as not to remove more than the recommended number
of trees including unanticipated mortalities. Additionally, implementation and
effectiveness monitoring is part of this proposal. If, during the initial phases of
implementation, higher mortality than expected occurs, adjustments would be made during
the subsequent implementation phases so that additional trees are left in the 12- to 18-inch
size class as replacement trees.
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Table 13—Non-significant issues and concerns and associated rationale

Non-significant issues and concerns

Rationale For Non-Significance

The proposed action does not specify road closures or
increase inventoried roadless areas to benefit wildlife
habitat or reduce the miles of road per square mile.

Outside the scope of the proposed action.
Analysis and recommendations related to roads
on the District will be addressed in the North
Kaibab Travel Management analysis.

The proposed action impacts all wildlife populations and
habitats, especially threatened and endangered (T&E)
species, as well as sensitive and management indicator
species (MIS).

Conjectural and not supported by scientific or
factual evidence. No T & E species populations
or habitat are within the project area. Effects to
sensitive and MIS species are analyzed and
disclosed in the Wildlife section in Chapter 3.
Activities follow goshawk guidelines in the Forest
Plan.

The proposed action impacts all wildlife populations and
habitats, especially after the losses incurred from the 2006
Warm Fire

Conjectural and not supported by scientific or
factual evidence. The Proposed Action protects
old growth as well as initiates and advances a
fire-adapted landscape to help prevent a similar
occurrence.

The proposed action creates soil disturbance by
constructing and reconstructing roads to mechanically thin
timber stands.

Irrelevant to the decision to be made. No new
construction or reconstruction of roads is
included in the proposed action. Existing skid
trails would be used. Use of BMPs and S & Gs
minimize impacts to soil resources.

The proposed action does not use the MASS model
developed during the previous Jacob-Ryan Project to
protect and develop additional old-growth trees.

Conjectural and not supported by scientific or
factual evidence. MASS model does not meet or
approach the desired condition for vegetation
management set forth in the Forest Plan. An
additional explanation for non-use is found in
Appendix G.

The proposed action does not address the introduction of
invasive plant species as the result of mechanical thinning
or prescribed burning.

Conjectural and not supported by scientific or
factual evidence. Monitoring and invasive weed
treatment before, during, and after
implementation is a standard management
practice and is included by inference as part of
the proposed action. It is also covered in the
region-wide Programmatic EIS for invasive weed
species.

The proposed action does not address potential livestock
grazing impacts to vegetation recovery during and following
mechanical and prescribed fire treatments.

Already decided by law, regulation, Forest Plan
or other higher level decision. Potential livestock
impacts are considered within the context of
cumulative effects in Chapter 3. Mechanically
treated units are rested at least one year before
burning and two years after burning to allow for
suitable vegetation recovery.
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CHAPTER 2 — ALTERNATIVES

This chapter describes the alternatives considered for the Jacob-Ryan Project and presents them in
comparative form. These alternatives address the significant issues identified in Chapter 1. The
18 inch diameter cutting limit specified in the Proposed Action is a voluntary constraint for
biological reasons. It is offered as a means to conserve and encourage the development of more
mature and old trees that would help offset the existing deficit for these age classes in Geographic
Area 13. Both action alternatives are designed to make progress towards the desired uneven-aged
structures and reduce the risk of stand-replacing fires specified in the Kaibab Forest Plan.
However, the cutting limits are critical when measuring the effectiveness and the speed in reaching
the Forest desired condition. The maximum tree diameter to be cut in this entry (18 verses 12
inches DBH) is the only difference between the two action alternatives. When approved a
combination of (1) stewardship contract(s), (2) commercial timber sale(s), (3) service contract(s)
and/or (4) Forest Service crews would be used to implement the treatments.

Alternative 1 — No Action

Under the no-action alternative, no mechanical vegetation treatments or prescribed burning would
occur. There would be no fuels reduction and no progress toward the desired VSS distribution
specified in the Forest Plan and would not meet the purpose and need of the project. This
alternative complies with the National Environmental Policy Act requiring a no-action alternative
be evaluated and analyzed as a basis for comparison.

Alternative 2 — Proposed Action

The proposed action for the Jacob-Ryan Project would use mechanical tree thinning and prescribed
burning to reduce ponderosa pine tree density, fuel loading and achieve or make progress towards
the desired tree size-class distribution. The proposed action is divided into treatment areas based
on their different existing and desired conditions outlined in Chapter 1.

Even-aged Stands Outside Goshawk PFAs (3,170 acres)

To achieve the desired diameter distribution, thin trees up to 18 inches in diameter, leaving groups
of trees in the VSS classes 4, 5, and 6. Thin between clumps of trees to open up the rooting zones
and increase moisture and nutrient availability. Thin within some groups to reduce ladder fuels
and competition, and to promote faster diameter growth so that some of the smaller over-
represented size groups may develop more quickly into the larger under-represented classes.
Create some areas for VSS 1 replacements by removing some VSS 2 and 3 groups. These
openings are needed to provide for tree regeneration and the desired size-class distribution.
Maintain current and manage for future canopy cover of at least 40 percent in VSS 4, 5, and 6
groups. Due to previous management strategy, these areas lack the desired groups of VSS 5 and 6
trees. Follow-up thinning treatments would be needed at approximately 20 and 40 years to
maintain faster diameter growth and promote the development of VSS 5 and 6 groups.

Even-aged Stands Within Goshawk PFAs (3,460 acres)

To achieve the desired diameter distribution, thin trees up to 18 inches in diameter leaving groups
of trees in the VSS classes 4, 5, and 6. Open up the rooting zones by thinning between clumps of
trees to increase moisture and nutrient availability. Promote better diameter growth and future
desired structure by thinning within some tree groups. Remove some VSS 2 and 3 groups (convert
to VSS 1) to create the desired size-class distribution and group sizes. Maintain current and
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manage for future canopy cover at 50 to 60 percent in VSS 4, 5, and 6 groups. Due to previous
management strategy, these areas also lack the desired groups of VSS 5 and 6 trees. Follow-up
thinning treatments would be needed at approximately 20 and 40 years to maintain faster diameter
growth and promote the development of VSS 5 and 6 groups.

Uneven-aged Stands Outside Goshawk PFAs (8,026 acres)

These areas currently have three or more size-classes, but generally have higher tree densities than
desired and do not have the desired clumpy/group arrangement. Treatments would thin smaller
sized trees up to 18 inches DBH to enhance and promote the desired arrangement and distribution
of VSS groups within the stands. Although the average trees per acre exceed the desired condition
in the smaller-sized trees, many of those trees are scattered within groups of larger trees. In some
areas it may be necessary to remove some clumps and groups to create openings that encourage
VSS 1 replacements and provide space for existing VSS 1 trees to transition into VSS 2 groups.
Create or maintain conditions within tree groups so trees form clumps with interlocking canopies
so that VSS 4, 5, and 6 groups average at least 40 percent canopy cover. Create or enhance open
areas between groups for root growth and access to nutrients and moisture. Thin to reduce ladder
fuels and reduce the potential for stand-replacing wildfire.

Uneven-aged Stands Within Goshawk PFAs (7,200 acres)

Thin from below for trees up to 18 inches DBH to reduce tree density and continue the
development of structural groups within stands. Maintain or create conditions within groups so
that trees form clumps with interlocking canopies. Create or enhance open areas between groups
and stands for root growth and accessibility to nutrients and moisture. Maintain current and
manage for future canopy cover at 50 to 60 percent in VSS 4, 5, and 6 groups.

Goshawk Nest Areas (3,205 acres)

Maintain canopy cover between 50 and 60 percent so that many trees form clumps with
interlocking canopies. In existing and suitable nest areas, focus thinning to raise crown base height
to reduce the potential for undesired tree mortality following fire. In nest areas where VSS 5 and 6
groups are lacking, thin from below in some of the VSS 4 groups to promote the development of
VSS 5 and 6 groups with interlocking crowns. Implement BMPs to minimize human disturbance
and maintain satisfactory soil conditions. Conduct project-related activities outside the breeding
season, March 1 to September 30. Once excessive fuel loading and ladder fuel conditions are
corrected, fire is the preferred tool to maintain desired conditions over time.

Prescribed Burning (acres)

Prescribed burning is needed across most of the project area in order to reduce the dead and down
fuel loads, reduce flame lengths and raise crown base height of trees as outlined in Chapter 1.
Some areas would be thinned and then burned, some would be thinned and followed with pile
burns (where high fuel loads exist), while some areas would be burned and then thinned only if
needed.

Generally, prescribed burn treatments are initiated one to five years following mechanical
treatments. The timing of the burns would vary to achieve desired conditions. Prescribed burns
may be delayed or excluded in young pine stands when the potential for mortality and loss of
smaller trees groups would not meet the desired size-class distribution. The table below uses some
uneven-aged stands in PFA areas to forecast fuel conditions and fire behavior variables following
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Proposed Action mechanical treatments and prescribed burning. Prescribed burning takes place 5
years after mechanical treatment in this example.

Table 14—Fuel conditions and fire behavior variables after Proposed Action treatments

FUEL CROWN INDEX | TORCHING INDEX | BASE CANOPY FLAME

LOADS WIND SPEED WIND SPEED HEIGHT LENGTH
(tons per acre) (mph) (mph) (feet) (feet)
Existing 3-20 41.76 14.41 8.36 11.71
Mechanical 10- 30 53.58 37.72 16.18 7.48
Burning 5-7 55.96 37.69 25.66 7.81

It is important to note that wind speeds have to increase almost 15 mph over existing conditions to
escalate a ground fire into the crown following both mechanical treatments and prescribed burning,
and the torching index wind speed for individual trees has to increase over 23 mph. Equally
important is the change in the base canopy height (distance from the ground to the lowest tree
branches). It has been raised to over 25 feet while the flame length has dropped to less than 8 feet
with the remaining fuel loads. This is a substantial first step in reducing fire hazards as well as fire
risk across the project landscape.

Due to the road density in the area, existing roads and natural features would be used to control
prescribed burns. Some fire lines may be constructed to connect existing fuel breaks and would
follow soil and watershed BMPs for ground-disturbing activity, and receive heritage clearance

prior to fire line construction.

Alternative 3 — Twelve-Inch Diameter Limit

This alternative was developed in response to significant Issue 1 raised during the public comment
period that cutting trees larger than 12 inches in diameter may negatively affect wildlife habitat
and result in lost opportunities to develop additional old growth. The only difference between this
alternative and the proposed action is that Alternative 3 would only thin trees up to 12 inches in

diameter. All other management specification would be the same.

The table below uses the same uneven-aged stands in PFA areas and time frames as above to
forecast fuel conditions and fire behavior variables following mechanical treatment and prescribed
burning in Alternative 3.

Table 15—Fuel conditions and fire behavior after Alternative 3 treatments

FUEL CROWN INDEX | TORCHING INDEX | BASE CANOPY FLAME

LOADS WIND SPEED WIND SPEED HEIGHT LENGTH
(tons per acre) (mph) (mph) (feet) (feet)
Existing 3-20 41.76 14.41 8.36 11.71
Mechanical 7-25 49.76 33.68 15.68 7.80
Burning 5-7 52.48 38.00 24.65 7.73

In this example wind speeds have to increase almost 11 mph over existing conditions to escalate a
ground fire into the crown following both mechanical treatments and prescribed burning while the
torching index wind speed for individual trees remains the same as in the Proposed Action. The
base canopy height increases to over 24 feet while the flame length after treatments remains
essentially the same. Again, this also is a substantial first step in reducing fire hazards as well as
fire risk across the project landscape, but the remaining trees are still overcrowded requiring
additional entries to reach the desired condition.
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Mitigation Measures for Action Alternatives

Mitigation measures are developed in response to issues and concerns raised during proposal
development to avoid, minimize or compensate for actions anticipated to have adverse effects.
The following project-specific mitigation measures were identified:

e No trees over 18 inches DBH would be cut during this entry.

e No presettlement trees, regardless of size, would be cut during this entry. Presettlement
trees are those trees with characteristics indicating they are more than 130 years old
(yellowish, mosaic plating bark, straight boles and flat tops).

e With the exception of some pile burning of activity created fuels, prescribed burning would
be initiated at least a year following mechanical treatments.

e Skid trails and fire lines located in TES map units 294, 298, 620, and 624 will have water
bars constructed by hand where excessive slope prevents improper water bar construction
by machine.

¢ No log landings or decking areas will occur on slopes exceeding 15 percent in TES map
units 294, 298, 620 and 624.

e No machine piling of slash or log landings will occur in TES map unit 9.

Monitoring for Action Alternatives

The following monitoring activities would be conducted for any of the action alternatives:

e Survey for and treat invasive weed species before, during, and after project
implementation.

e Monitor implementation during and after project completion for compliance with project
specifications, particularly erosion control measures associated with burning and harvesting
operations.

e Host a monitoring field trip with project commenters and stakeholders after the first phase
of implementation to obtain feedback in time to make adjustments prior to project
completion.

e Monitor unintended mortality caused during implementation so that treatment prescriptions
may be adjusted to maintain the desired forest structure.

e Follow up after five years to monitor effectiveness of erosion control measures for skid
trails, log landing or decking areas, road maintenance, and burned areas.

Best Management Practices (BMP)

In addition to project-specific mitigations, project implementation will use best management
practices commonly applied for these types of activities to prevent resource impacts. These come
from a number of sources including the Kaibab Forest Plan, Forest Service Handbooks and
Manuals, and interagency agreements. A detailed list of BMPs is included in Appendix A. Key
BMPs by resource are listed below:
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Silviculture

Interlocking canopy structure: Maintaining existing canopy structure during the creation or
restructuring of clumps and groups of trees within stands to protect resident wildlife
habitat.

No openings larger than 4 acres would be created.

Fire and Fuels

A prescribed fire burn plan would be prepared for each unit utilizing the interagency
prescribed fire burn plan template and in accordance with silvicultural and range
management prescriptions and submitted to the state DEQ for approval.

Other than the burning of slash piles or broadcast burning when there is no mechanical
treatments, prescribed burning would not be implemented in the same year as mechanical
treatments.

Mechanical units would be evaluated annually to ensure that follow up prescribed burning
does not create more mortality than stated for the desired condition.

Schedule burns to avoid weather conditions that would impact smoke sensitive areas and
cr