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Abstract: To comply with the National Forest Management Act and address changes that have occurred
over the past 30 years, the Coconino National Forest proposes to revise the current land management plan
(1987 plan). This programmatic final environmental impact statement (FEIS) documents analysis of the
impacts of four alternatives developed for programmatic management of the 1.8 million acres
administered by the Coconino National Forest. The analysis displays the anticipated progress toward the
desired conditions as well as the potential environmental and social consequences of implementing each
alternative. Alternative A is the no-action alternative, which is the1987 forest plan, as amended.
Alternative B (modified) is the preferred alternative and is reflected in the accompanying Final Land and
Resource Management Plan for the Coconino National Forest. This alternative addresses new information
and concerns received since the 1987 forest plan was published, and it meets objectives of Federal laws,
regulations, and policies. Alternative C considers increases in the amount of wilderness and special areas,
as well as increased opportunities for semi-primitive recreation. Alternative D considers fewer restrictions
on human access, use, and infrastructure.
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Chapter 3. Affected Environment and Environmental Consequences (continued)

Wildlife, Fish, and Plants

For more information on species resources, see the respective sections in other parts of the FEIS
in chapter 3.

Species Viability
The vegetative and species diversity found on the forest is largely unique in comparison to the

surrounding landscape as it has 13 vegetation types, a wide elevation range (2,500 feet to
12,000 feet), and different types of riparian areas in a largely arid southwestern landscape.

This section evaluates and discloses the potential environmental consequences to species that may
result from the adoption of a revised land management plan for the Coconino NF. It provides a
summary of species viability assessments and examines in detail consequences to federally listed
and proposed species and critical habitat, Forest Service regionally sensitive species, migratory
birds, eagles, and management indicator species.

The National Forest Management Act regulations require that habitat is managed to support
viable populations of all species within the planning area (1982 Planning Rule provisions at 36
CFR 219). The focus of this evaluation is on the condition of the habitat provided on Coconino
NF. Condition was represented by departure values or distribution of vegetative states as
described in the sections on “Vegetation and Fire,” “Soil,” “Watersheds and Water,” and
“Riparian Resources.” For planning purposes, a viable population is regarded as one that has the
estimated numbers and distribution of reproductive individuals to ensure its continued existence
is well distributed in the planning area.

Species List

A comprehensive list of species (‘“forest planning species’) with potential viability concerns was
collaboratively developed and compiled by the Coconino National Forest (USDA Forest Service
2009c). The forest planning species list was subsequently modified based on more recent
information (see Appendix C). NatureServe conservation status ranks and the Arizona Game and
Fish Department’s State Wildlife Action Plan list were re-checked to see if any updates since
2009 would result in changes to the list (AZGFD 2012). A summary of the State Wildlife Action
Plan list review is located in the project record. Under an agreement with the forest, the Museum
of Northern Arizona summarized new and hard-to-find invertebrate information from literature
and experts in the field (Stevens and Ledbetter 2014). Changes in the Southwestern Region
Sensitive Species list were also incorporated (USDA Forest Service 2013). After the DEIS was
released in 2013, Coconino NF biologists provided additional site-specific information regarding
species habitat relationships that resulted in changes in primary ERUs for individual species and
adding ephemeral and intermittent riparian drainages as an important habitat element for certain
amphibians and reptiles.

The forest planning species in this report are comprised of federally listed species, species
proposed for Federal listing, Regional Forester sensitive species, and other species. Other species
hold no special regulatory status except as addressed for viability under the National Forest
Management Act. Table 1 lists the acronyms associated with habitats. Forest Ranks (or F-Ranks)
were developed for the forest planning species. The ranking process generally followed the
conventions used by NatureServe and others in defining State and Global Ranks. The F-Ranks
were used in the viability risk assessment as a categorical variable representing a species’ current
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abundance and distribution (table 2). This represents the existing condition of each species’
abundance and distribution on the Coconino NF. Rare species are often associated with rare
habitats which would not become common with management. Table 3, table 4, and table 5 list the
habitat associations, threats, and forest ranking for federally listed, Southwestern Region
Sensitive Species, and other forest planning for which there are viability concerns.

Table 1. Key information for primary habitat associations

Abbreviation ERU name Abbreviation ERU Name

DC Desert Communities PJG Pinyon Juniper with Grass

IC Interior Chaparral PJES Pinyon Juniper Evergreen
Shrub

CWRF Cottonwood Willow Riparian Forest | PIJW Pinyon Juniper Woodland

MBDRF Mixed Broadleaf Deciduous PP Ponderosa Pine

Riparian Forest

MWRF Montane Willow Riparian Forest MCFF Mixed Conifer with Frequent
Fire

wcC Wetland MCIF Mixed Conifer with Infrequent
Fire

SDG Semi-desert Grassland SF Spruce-Fir

GBG Great Basin Grassland AT Alpine Tundra

MSG Montane/Subalpine Grassland

Table 2. Description of F-Ranks

F-Rank Description

F1 Very rare on the forest within its habitat — occupies a very small portion of its habitat.
F2 Rare on the forest within its habitat - occupies a small portion of its habitat

F3 Uncommon on the forest within its habitat

F4 Common on the forest within its habitat

F5 Widespread and abundant on the forest within its habitat

F? Present on the forest but abundance information is insufficient to develop risk

FP Possibly could occur on the forest, but documented occurrences not known

FN Occurs on the forest, but no breeding population is documented on the forest

FO Ocecurs off the forest

FH Occurred on forest historically, but no known extant populations

Federally Listed Species

Federally listed threatened and endangered species are those plant and animal species formally
listed by the U.S. Fish and Wildlife Service under authority of the Endangered Species Act of
1973 (P.L. 93-205), as amended. Pursuant to Section 7 (2) (a) of the Endangered Species Act, a
biological assessment would be prepared to assess the effects of implementing the Coconino NF
plan selected alternative on endangered or threatened species and ensure that proposed actions in
the selected alternative would not jeopardize the continued existence of listed species.

Coconino National Forest
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Chapter 3. Affected Environment and Environmental Consequences (continued)

The Coconino NF has 20 federally listed species or species proposed for listing under the
Endangered Species Act on its threatened and endangered species list. The majority of threatened
and endangered species on the forest are associated with perennial streams and riparian habitat.
Designated proposed and critical habitats are also listed in table 3. These do not change by
alternative. Table 3 lists the species, listing status, known endemism, primary habitats, current
estimated habitat (amount of occupied habitat or number of records where known), and fine filter
threats. Species with fine filter threats are further analyzed through the fine filter process. Species
with no fine filter threats are evaluated at the coarse filter (habitat) level.
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Table 3. Threatened and endangered species with their habitats and threats

Name/Status

Amphibians

Chiricahua leopard frog
Lithobates chiricahuensis
Threatened

Endemic

Birds

California condor
Gymnogyps californianus
Experimental
nonessential;
Endangered

Mexican spotted owl
Strix occidentalis lucida
Threatened

Endemic

Southwestern willow
flycatcher

Empidonax traillii extimus
Endangered

Western yellow-billed
cuckoo

Coccyzus americanus
occidentalis
Threatened

Endemic

Critical Recovery
Habitat Plan
232 acres Yes
None Yes

575,100 acres Yes

472 acres Yes

Proposed No

F

Ranking

F1

FN

F2

F1

F2

Primary Habitat

MBRDF, MWREF,
Wetlands, Streams,
Springs. Ephemeral
drainages within
Recovery Unit 5

Cliffs. Could use many
ERUs

PP Gambel oak,
MCFF, MCIF
Cliffs and canyons

CWRF, MBDRF,
Springs

CWRF, MBDRF,
mesquite bosques

Current Estimated
Habitat

14 occupied sites in and
around constructed and
natural waters. Suitable
habitat: 101,329 acres.

No occupied habitat. Two
sitings on forest. Suitable
habitat: 116,378 acres.

118,341 acres of protected
activity centers (PACs)
representing 190 occupied
or formerly occupied sites
that occur wholly or partly
on the forest. Suitable
habitat: 403,461 acres.

No occupied nesting
habitat. Only single
migratory and floater birds
have been observed.
7,250 acres of potentially
suitable habitat not
including springs.

Occupied sites: 18
representing 16.28 stream
miles (1,790 acres habitat
along the Verde River and
its tributaries). Suitable
habitat: 7,520 acres.

Fine Filter Threats
Under Forest Service
Control

Disease, predation, mining
activities, managed grazing,
barriers to connectivity,
pollutants, rarity.

Energy development
(transmission lines).

Disturbance at occupied
nest sites and roosts from
activities such as dispersed
recreation, fire suppression
activities. Managed grazing.

Disturbance at occupied
nest sites, rarity, managed
grazing. Nest parasitism,
invasive plant species, and
water diversions.

Disturbance during the
breeding season from
dispersed recreation
activities such as hiking and
camping, camping in
developed campgrounds,
and motorized travel.

Coconino National Forest
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Name/Status

Yuma Ridgway’s rail
Rallus obsoletus
yumanensis
Endangered

Fish

Colorado pikeminnow
Ptychocheilus lucius
Experimental
nonessential

Restricted Distribution

Gila chub
Gila intermedia robusta

Endangered
Endemic

Gila topminnow
Poeciliopsis occidentalis
occidentalis
Endangered

Endemic

Gila trout
Oncorhynchus gilae gilae
Threatened

Endemic

Critical
Habitat

None

None

11.8 stream
miles

None

None

Recovery
Plan

Yes

Yes

No

Yes

Yes

F

Ranking

None

F2

F1

F1

F1

Primary Habitat

Perennial streams,
CWRF, MBDRF

Perennial streams,
CWRF, MBDRF

Perennial springs
Perennial streams,
CWRF, MBDRF

Perennial streams,
MBDRF, MWRF

Current Estimated
Habitat

No longer considered to
occur or have potential
habitat on the forest.

Occupied and potentially
suitable: 35.2 miles.

Occupied and potentially
suitable: 16.4 miles

Occupied: 9.1 miles*,
potentially suitable:
13.7 miles.

Potentially suitable and
occupied: 23.3 miles.
Introduced to the West
Fork of Oak Creek in 2015.

Fine Filter Threats
Under Forest Service
Control

None

Physiological stress due to
habitat loss or degradation
and loss of habitat
connectivity, disease,
Competition and larval
predation from introduced or
invasive species.

Predation from and
competition with non-
natives. Physiological stress
due to habitat loss or
degradation, disease,

Physiological stress due to
habitat loss or degradation,
disease, predation
(bullfrogs, crayfish) and
competition from non-
natives (Western
mosquitofish)

Physiological stress due to
habitat loss or degradation,
disease, competition and
hybridization with non-native
trout, restricted range (small,
isolated populations).
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Name/Status

Little Colorado spinedace

Lepidomeda vittata
Threatened

Endemic

Loach minnow
Tiaroga cobitis
Endangered
Endemic

Razorback sucker
Xyrauchen texanus
Endangered

Spikedace
Meda fulgida
Endangered

Mammals

Black-footed ferret
Mustela nigripes
Endangered

Critical
Habitat

About
31 stream
miles

79.8 miles

42.7 miles

117.7 miles

None

Recovery
Plan

Yes

Yes

Yes

Yes

Yes

F
Ranking

F1

F1

F2

F1

FH

Primary Habitat

Perennial streams,
MWRF

Perennial streams,
Riparian forest types

Perennial streams,
CWRF, MBDRF

Perennial streams,
CWRF, MBDRF

GBG, MSG, PJG

Current Estimated
Habitat

Occupied and suitable: 31
miles

Occupied: 9.1 miles in
Fossil Creek. Potentially
suitable: 143.8 miles

Occupied and potentially
suitable: 22.6 miles.

Occupied: 9.1 miles in
Fossil Creek and Spring
Creek. Critical Habitat:
Verde River: 73.2 miles.

No occupied habitat.
377,775 acres of
potentially suitable habitat
(last confirmed sighting 40
years ago).

Fine Filter Threats
Under Forest Service
Control

Physiological stress due to
habitat loss or degradation
(roads, fire, sedimentation,
decreased flow due to
impoundments), disease,
predation and competition
from introduced or invasive
species (predation by
rainbow trout and crayfish)

Physiological stress due to
habitat loss or degradation
(dewatering of stream
reaches), disease, predation
by non-native fishes (catfish
and red shiner)

Physiological stress due to
habitat loss, loss of
connectivity, or degradation
from water development,
disease, predation by non-
native catfish, pesticides and
pollutants that degrade
water quality.

Physiological stress due to
habitat loss or degradation,
disease, predation and
competition with non-native
species.

None
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Name/Status

Mexican Gray Wolf
Canis lupus baileyi
Experimental non-
essential; Endangered

Endemic
Plants

Arizona Cliffrose
Purshia subintegra
Endangered

Narrowly Endemic

San Francisco Peaks
Ragwort

Packera franciscana
Threatened

Narrowly Endemic

Reptiles

Narrow-headed
gartersnake

Thamnophis rufipunctatus
Threatened

Endemic

Northern Mexican
gartersnake
Thamnophis eques
Threatened

Endemic

Critical
Habitat

None

None

720 acres

Proposed

Proposed

Recovery
Plan

Yes

Yes

Yes

No

No

F
Ranking

FN

F1

F1

F1

F1

Primary Habitat

No primary. Could use

many

DC, SDG, Verde
Formation

SF, AT, talus slopes

CWRF, MBDREF,
MWRF, perennial
streams

CWRF, MBDRF,
Wetlands perennial
streams, ephemeral
and intermittent
drainages

Current Estimated
Habitat

No occupied habitat.
Potentially suitable habitat:
1,264,270 acres. Two
sitings on forest.

Occupied habitat: 1,000
acres. Potentially suitable
habitat: 57,571 acres.

Occupied habitat: 213
acres. Potentially suitable
habitat: 939 acres.

Potentially occupied: 151.6
miles, potentially suitable
176.5 miles,

Occupied habitat: lower
Oak, Page Springs and
Bubbling ponds fish
hatcheries, Spring Creek,
Sycamore Creek, and
along the Verde River to
Camp Verde. Suitable
proposed critical habitat:
95.8 stream miles

Fine Filter Threats
Under Forest Service
Control

None

Managed grazing, dispersed
recreation, mining.

Individual plants could be
impacted by trampling,
crushing, or soil erosion
from off-trail hiking and
localized avalanche
abatement.

Physiological stress due to
habitat loss or degradation,
loss of native fish prey due
to habitat loss and invasive
species, predation from
invasive species.

Physiological stress due to
habitat loss or degradation,
loss of fish and amphibian
prey due to habitat loss and
invasive species, predation
and competition for prey.

4 Occupied habitat is considered the perennial portion of Fossil Creek, upstream of the permanent barrier in the Mazatzal Wilderness.
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Sensitive Species

The Coconino NF has occupied or potential habitat for 53 Southwestern Region Sensitive Species. There are 2 amphibians, 4 birds, 4 fish,
7 invertebrates, 5 mammals, 31 plants, and no reptiles that are on the sensitive species list present or possibly present on the forest. Table 4
lists the species, known endemism, primary habitat (including any association with special features), current estimated habitat (amount of
occupied habitat or number of records where known), and fine filter threats. Species with fine filter threats are further analyzed through the
fine filter process. Species with no fine filter threats are evaluated at the coarse filter (habitat) level.

Table 4. Southwestern Region sensitive species with their habitats and threats

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control
Amphibians
Lowland leopard frog F1 CWRF, MBDRF, streams, One occupied site at Fossil Creek. Potential Disease, Invasive or non-
Lithobates yavapaiensis wetlands, springs, ephemeral suitable habitat: 5,573 acres not including native exotic species, Rarity
Endemic and intermittent drainages springs and drainages.
Northern leopard frog F2 Wetlands, springs, ephemeral | 147 estimated occupied sites in constructed Disease, Invasive or non-
Lithobates pipiens and intermittent drainages, and natural waters between Mormon Lake native exotic species
constructed waters. and the Mogollon Rim. Potential suitable
habitat: 9,879 acres not including springs,
drainages, or constructed waters.
Birds
American peregrine falcon F4 Cliffs Occupied habitat: 32 known nesting pairs. Disturbance
Falco peregrinus anatum Suitable habitat: 109,048 acres.
Bald eagle F3 CWRF, MBDRF, MWRF, PP, Occupied habitat: 6 breeding areas and 11 Disturbance. Electrocution
Haliaeetus leucocephalus large trees and snags in these | confirmed winter roosts. from transmission lines.
vegetation types, cliffs Suitable habitat: 56,670 acres (excluding Collisions with
cliffs). communication and other
27 potential winter roosts. structures.
Northern goshawk F3 PP, MCFF, MCIF, Occupied habitat: 83 post fledgling areas Disturbance, rarity
Accipiter gentilis (including 3 shared with other forests) that
total 54,686 acres.
Suitable habitat: 878,599 acres.
Western burrowing owl FP GBG, MSG, PJG No occupied sites. Suitable habitat: None

Athene cunicularia hypugaea

374,544 acres.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control
Fish
Desert sucker F3 Perennial streams, all riparian | Occupied and Suitable: 193.5 miles. Upper Physiological stress due to
Catostomus clarki forest types Verde River watershed including lower Oak habitat loss or degradation,
Endemic and Sycamore Creeks disease, predation,
competition (invasives),
rarity
Little Colorado sucker F3 Perennial streams, all riparian | Occupied and suitable: Lower and upper Physiological stress due to
Catostomus sp. forest types Clear Creek (124.1 potential perennial habitat loss or degradation,
Endemic stream miles) disease, predation,
competition (invasives),
rarity
Roundtail chub F2 Perennial streams, All riparian | Potentially occupied and suitable: 360 miles Physiological stress due to
Gila robusta now including the forest types habitat loss or degradation

former Headwater chub (G.
nigra)*

Endemic

*Change as of April 7, 2017

Federal Register Vol. 82, No.
66 pp. 16981-16988

Sonora sucker
Catostomus insignis

Endemic

Invertebrates

A Caddisfly
Lepidostoma knulli
Endemic

A caddisfly
Wormaldia planae
Restricted distribution

from water development,
predation and competition
with non-natives, disease,

rarity
F3 Perennial streams, all riparian | Occupied and Suitable: 193.5 miles. Upper Physiological stress due to
forest types Verde River Watershed including Oak and habitat loss or degradation
Sycamore Creeks and alteration of hydrologic

regime, disease, predation
(catfishes), rarity

F2 Perennial streams, springs, Occupied and Suitable: Oak Creek from Rarity
MBDRF, CWRF Sedona upstream to Pumphouse Wash, 14.5
miles
F? Perennial streams, MBDRF, Occupied and suitable: Fossil Creek, 11.7 Rarity.
CWRF miles

Coconino National Forest
9



Revised Land and Resource Management Plan

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control
A mayfly F2 Perennial and ephemeral Occupied habitat: 1 site in Pumphouse Rarity
Moribaetis mimbresaurus streams, springs, CWRF, Wash, 1 site in Oak Creek. Suitable habitat
Restricted distribution MBDRF likely similar to L. knulli, 14.5 miles
Balmorhea Saddle-Case FO Perennial springs, CWRF, Occupied and Suitable habitat: Page and Rarity
Caddisfly MBDRF Lolo Mai springs
Protoptila balmorhea
Narrowly endemic
California floater FH Perennial springs, perennial No occupied sites. Suitable habitat: 287.8 Invasive or non-native
Anodonta californiensis streams, all riparian forest miles not including springs species
Endemic types
Fossil springsnail F2 Perennial springs, perennial Occupied: multiple springs in the Fossil Rarity
Pyrgulopsis simplex streams, CWRF, MBDRF Creek watershed. Suitable: 13.7 miles not
Narrowly endemic including springs
Page springsnail FO Perennial springs, perennial No occupied sites on the forest. Rarity
Pyrgulopsis morrisoni streams, CWRF Suitable: Springs in the Page Springs area of
Listing not warranted Oak Creek
10/8/2015
Narrowly endemic
Mammals
Allen’s lappet-browed bat F3 Large trees and snags in PP, Thirteen occupied roosts. Disturbance. Rarity
Idionycteris phyllotis MCFF, and MCIF; cliffs, caves | Suitable habitat not including caves: 61,798
Restricted distribution acres.
Navajo Mogollon vole F2 PP, MCFF, MCIF, openings in ~ Six known occupied areas. Suitable habitat: |~ None
Microtus mogollonensis PIW 959,348 acres
Navajo
Pale Townsend’s big-eared F3 Cliffs, caves, archaeological Occupied habitat: 9 known roosts. Suitable Disease. Disturbance
bat sites habitat: 110,335 acres not including caves
Corynorhinus townsendii and archaeological sites.
pallescens
Spotted bat FN Cliffs and caves No occupied habitat. Suitable habitat Disturbance

Euderma maculatum

110,335 acres.

Coconino National Forest

10



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control

Western red bat F3 Deciduous trees in CWRF, Two occupied areas: West Clear Creek Pesticides
Lasiurus blossevillii MBDRF, MWRF, PP Wilderness, Kachina Village area. Suitable

habitat: 324,754 acres.
Plants
Alcove bog orchid F1 MBDRF and springs (hanging | 5 occupied sites totaling about one acre. Rarity and high levels of
Platanthera zothecina gardens) Suitable habitat: 9,135 acres dispersed recreation in West
Restricted distribution Fork of Oak Creek
Arizona bugbane F2 Canyons in MBDRF, MWRF 20 occupied sites totaling about 185 acres. Rarity and high levels of
Actaea arizonica Suitable habitat: 7,641 acres. dispersed recreation in West
Endemic Fork of Oak Creek
Arizona phlox F3 DC, SDG, PJW, PP Occupied habitat: < 1 acre (16 records). Rarity
Phlox amabilis Suitable habitat: 1,206,560 acres.
Endemic
Arizona sneezeweed F2 MSG, PP, Wetlands, Springs, Occupied habitat: about 500 acres (264 Rarity, Non-native invasive
Helenium arizonicum records). Suitable habitat: 45,000 acres. species, disturbance
Endemic
Arizona sunflower F1 PIJW Occupied habitat: 1 acre (1 record). Suitable | Rarity
Helianthus arizonensis habitat: 92,913 acres.
Restricted distribution
Bebb's willow F1 MWRF, springs Occupied habitat: < 50 acres (10 records). Rarity, herbivory, water
Salix bebbiana Suitable habitat: 3,829 acres not including diversion

springs.
Blumer’s dock F1 MWRF, springs Occupied habitat: < 1 acre (1 record). Rarity, herbivory, water
Rumex orthoneurus Suitable habitat: 3,829 acres not including diversion
Restricted distribution springs
Cochise sedge F1 MBDRF, MWR, springs. Occupied habitat: <1 acre (2 records). Rarity
Carex ultra Suitable habitat: 7,441acres not including
Endemic springs.
Crenulate moonwort F2 AT Occupied habitat: < 1 acre (5 records). Rarity. Off trail hiking.

Botrychium crenulatum

Suitable habitat: 939 acres.

Localized avalanche
abatement.

Coconino National Forest
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Revised Land and Resource Management Plan

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control

Disturbed (Tusayan) F1 Calcareous soils in PJG Occupied habitat: 340 acres. Suitable Rarity, excessive
rabbitbrush habitat: 8,040 acres. disturbance to plants
Chrysothamnus molestus
Endemic
Ertter’s rose F1 MBDRF, MWRF Occupied habitat: < 1 acre representing 7 Rarity and high levels of
Rosa woodsii var. ertterae records. Suitable habitat: 2,751 acres dispersed recreation in West
Endemic Fork of Oak Creek
Flagstaff beardtongue F3 PJES, PP Occupied habitat: 500 acres (330 records). Rarity, Ground disturbance
Penstemon nudiflorus Suitable habitat: 895,117 acres.
Endemic
Flagstaff pennyroyal F1 Rocky dolomitic limestone Occupied habitat: >700 acres representing Ground disturbance from
Hedeoma diffusa cliffs and ledges in PP, IC 258 occurrences. Suitable habitat: vegetative treatments, Rarity
Endemic 111,918 acres.
Phillip’s (Grand Canyon) F1 Archaeological sites on Occupied habitat: <10 acres. Suitable Rarity, Ground disturbance
agave limestone soils in SDG, PJES, | habitat: 234,453 acres.
Agave phillipsiana DC.
Endemic
Hairy clematis (Arizona F1 PP Occupied habitat: 15 acres. Suitable habitat: | Disturbance, rarity
leatherflower) 569,400 acres.
Clematis hirsutissima var.
hirsutissima
Heathleaf wild buckwheat F1 Verde Formation in DC Occupied habitat: 25 acres. Suitable habitat: Rarity
Eriogonum ericifolium var. 57,571 acres.
ericifolium
Narrowly Endemic
Lyngholm’s clifforake F1 Cliffs Occupied habitat: < 1 acre (4 records). Rarity, Ground Disturbance
Pellaea lyngholmii Suitable habitat: 53,381 acres.
Endemic
Metcalfe’s tick trefoil F1 MBDRF, PJES Occupied habitat: < 1 acre (4 records). Rarity, disturbance

Desmodium metcalfei
Restricted distribution

Suitable habitat: 267,447 acres.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control
Mogollon thistle F1 Springs Occupied habitat: < 1 acre (3 records). Rarity. Invasive plants.
Cirsium parryi ssp. Suitable habitat: 5 acres
Mogollonicum
Narrowly endemic
Mt. Dellenbaugh sandwort F1 SDG, IC, PJES, PJG, PP Occupied habitat: < 1 acre (15 records). Rarity, Disturbance
Arenaria aberrans Suitable habitat: 1,065,886 acres.
Endemic
Page Springs agave F1 Archaeological sites in SDG, Occupied habitat: <1 acre (45 records). Rarity, Ground disturbance
Aga\/e yavapaiensis PJES Suitable habitat: 193,205 acres
Endemic
Ripley’s wild buckwheat F1 Verde Formation in DC Occupied habitat: 25 acres. Suitable habitat: | Rarity
Eriogonum ripleyi 57,571 acres.
Narrowly Endemic
Rock fleabane F1 Cliffs and ledges in canyons Occupied habitat: < 1 acre (8 records). Rarity, Ground Disturbance
Erigeron saxatilis Suitable habitat: 29,453 acres.
Endemic
Rusby’s milkwort (Hualapai F2 Verde Formation in DC, SDG, | Occupied habitat: 100 acres. Suitable Rarity
milkwort) PJES habitat: 84,636 acres.
Polygala rusbyi
Narrowly endemic
Rusby's milkvetch F3 Basalt soils in PP, MSG, Occupied habitat: < 1,200 acres. Suitable Rarity, disturbance
Astragalus rushbyi MCFF, MCIF, Aspen habitat: 531,523 acres.
Endemic
Sacred Mountain agave F1 Archaeological sites in SDG Occupied habitat: < 50 acres representing 11 | Rarity, Ground disturbance
Agave verdensis and DC. records. Suitable habitat: 89,401 acres
Endemic
Senator Mine alumroot FP Cliffs Occupied habitat: none. Suitable habitat: Rarity
Heuchera eastwoodiae 55,505 potential acres of cliffs in canyons.
Endemic
Sunset Crater beardtongue F2 PP, PJG, PJW, cinder soils in Occupied habitat: 50 acres. Suitable habitat: Rarity, Dispersed recreation

Penstemon clutei
Narrowly endemic

Sunset Crater volcanic field

15,314 acres.

Coconino National Forest
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Revised Land and Resource Management Plan

Name F Primary Habitat Current Estimated Habitat Fine Filter Threats Under
Ranking Forest Service Control
Tonto Basin agave F1 Archaeological sites in SDG, Occupied habitat: <50 acres. Suitable Rarity, Ground disturbance
Agave delamateri PJES, DC habitat: 234,453 acres.
Endemic
Verde breadroot F1 Verde Formation in DC, SDG Occupied habitat <5 acres (11 records). Rarity
Pediomelum verdiensis Suitable habitat: 23,990 acres
Narrowly endemic
Verde Valley (Mearn’s) sage F2 Verde Formation in DC, SDG, | Occupied habitat: <50 acres. Suitable Rarity
Salvia dorrii var. mearnsii PJES habitat: 57,571 acres.

Narrowly endemic

Other Species

There are 56 other species whose viability may be at risk (1 amphibian, 9 birds, 2 fish, 4 invertebrates, 5 mammals, and 35 plants) that are
present or possibly present on the Coconino NF. Table 5 lists the species, NatureServe conservation status, known endemism, primary habitat
(including any association with special features), current estimated habitat (amount of occupied habitat or number of records where known),
and fine filter threats. Species with fine filter threats are further analyzed through the fine filter process. Species with no fine filter threats are
evaluated at the coarse filter (habitat) level.

Table 5. Other forest planning species with their habitats and threats

Name and NatureServe F Primary Habitat and Special . Cur_rent . Fine Filter Threats
X . - Estimated Occupied and Potentially .
Conservation Status | Ranking Feature Association ; . Under Forest Service Control
Suitable Habitat
Amphibian
Arizona toad F2 CWRF, MBDRF, MWRF, Wetlands, | Occupied and potentially suitable: 20,939 | Disease, invasive exotic animal
Anaxyrus microscaphus Springs. Ephemeral and intermittent | acres not including springs species, rarity, hybridization with
Endemic drainages used for movements. Woodhouse's toad.
Birds
Common black hawk F4 CWRF, MBDRF, MWRF Occupied: 32 nesting areas. Disturbance
Buteogallus anthracinus Potentially suitable:
Endemic 10,818 acres.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Current

Name and NatureServe F Primary Habitat and Special Estimated Occupied and Potentiall Fine Filter Threats
Conservation Status | Ranking Feature Association ccup . y Under Forest Service Control
Suitable Habitat
Evening grosbeak F3 MCFF, MCIF, SF, Aspen Occupied and potentially suitable: 2,881 | None
Coccothraustes acres.
verspertinus
Ferruginous hawk F3 SDG, GBG, MSG No occupied nesting habitat. None
Buteo regalis Potentially suitable: 115,570 acres
Golden eagle F3 Cliffs. Occasionally snags and large  Occupied habitat: 9 nesting areas. Disturbance. Electrocution from
Aquila chrysaetos trees in PP. Potentially suitable: 10 potential nesting | transmission lines. Collisions, injury,
areas and 110,335 acres of potential cliff | or death associated with
sites. communication towers or energy
development structures. Large-scale
wind/solar energy development
Golden-crowned kinglet F3 MCFF, MCIF, SF Occupied and potentially suitable: None
Regulus satrapa 100,684 acres.
MacGillivray's warbler F4 MBDRF, MWRF, MCFF, MCIF, SF | Occupied and potentially suitable: 94,143 | None
Geothlypis tolmiei acres.
Pinyon jay F4 PJES, PJG, PIW Estimated occupied and potentially None
Gymnorhinus suitable: 204,552 acres
cyanocephalus
Swainson’s thrush F1 MCIF, SF Estimated occupied and potentially None
Catharus ustulatus suitable: 41,186 acres.
Three-toed woodpecker F3 MCFF, MCIF, SF Estimated occupied and potentially None
Picoides dorsalis suitable: 100,648 acres.
Fish
Bluehead sucker F3 Perennial streams, riparian forest Occupied and potentially suitable: 123.5 | Physiological stress due to habitat

Catostomus discobolus

types

miles.

loss or degradation —particularly
larger perennial rivers and streams,
disease, predation, competition
(invasive species)

Coconino National Forest
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Revised Land and Resource Management Plan

Current

Name and NatureServe F Primary Habitat and Special Estimated Occupied and Potentiall Fine Filter Threats

Conservation Status | Ranking Feature Association ccup . y Under Forest Service Control
Suitable Habitat

Longfin dace F3 Perennial streams, CWRF, MBDRF | Occupied and potentially suitable: 163.5 | Physiological stress due to habitat

Agosia chrysogaster miles loss or degradation from flow

Endemic alterations, predation (crayfish and

Red Shiner)

Invertebrates

Alberta arctic F2/F3 | MSG, MCIF, Aspen, Springs Occupied and potentially suitable: 29,174 | None

Oeneis alberta daura acres, not including springs.

Arizona snaketail F2? Perennial springs, perennial Occupied: Multiple sites in Oak Creek. Rarity

Ophiogomphus streams, CWRF, MBDRF Potentially suitable: 287.8 miles

arizonicus

Endemic

Persephone’s darner F2? Perennial springs, perennial Occupied: <1 stream mile. Potentially Rarity

Aeshna persephone streams, CWRF, MBDRF suitable: 287.8 miles.

Endemic

Redrock stonefly F2? Perennial springs, perennial Occupied: Collected at five sites within or | Rarity

Anacroneuria wipukupa streams, CWRF, MBDRF near forest boundaries. Potentially

Restricted distribution suitable: 287.8 not including springs

Mammals

Beaver F3 Streams, Occupied habitat: 719 acres. Potentially | None

Castor canadensis CWRF, MBDRF, MWRF suitable habitat: 1,438 acres.

Greater Western mastiff F1 Cliffs Two records from the forest including None

bat one breeding site. No known roosts.

Eumops perotis Suitable habitat: 110,335 acres

californicus

Gunnison’s prairie dog F3 GBG, MSG, PJG Occupied habitat: 7,294 acres. Disease

Cynomys gunnisoni Potentially suitable: 377,775 acres.

Pronghorn antelope F3 GBG, Montane Grasslands, SDG Occupied and potentially suitable habitat: K Disturbance. Connectivity, Rarity

Antilocapra americana 206,025 acres.

Southwestern myotis F3 Medium to large Gambel oak in PP- | Occupied habitat: 15 known roosts. Disease, disturbance to active

Myotis auriculus

Gambel oak subtype, snags.
Caves.

Potentially suitable habitat: 303,450
acres not including caves.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Current

Name and NatureServe F Primary Habitat and Special Estimated Occupied and Potentiall Fine Filter Threats

Conservation Status | Ranking Feature Association ccup . y Under Forest Service Control
Suitable Habitat

Plants

Basin bladderpod F3 DC, SDG, PJES Occupied habitat: <5 acres (40 records). | Rarity

Lesquerella cinerea Potentially suitable: 417,066 acres.

Restricted distribution

Bearded gentian F2 AT Occupied habitat: 200 acres. Potentially | Rarity, off-trail hiking, localized

Gentianopsis barbellata suitable: 939 acres. avalanche abatement

Bigelow’s onion F2 DC, SDG, IC Occupied habitat: <1 acre (5 records). Rarity

Allium bigelovii Potentially suitable: 203,049 acres

Restricted distribution

Black dropseed F3 PP, GBG, MSG, PJES, PJG Occupied habitat: >6,000 acres (48 Rarity

Sporobolus interruptus records). Potentially suitable: 1,433,990

Endemic acres.

Black spleenwort F1 Cliffs Occupied habitat: <1 acre (1 record). Rarity

Asplenium adiantum- Potentially suitable: 2,787 acres.

nigrum

Blackroot sedge F1 AT Occupied habitat: <1 acre. Potentially Rarity, off-trail hiking, localized

Carex elynoides suitable: 939 acres avalanche abatement

Bollander’s quillwort F1 Wetlands Occupied habitat: <1 acre (1 record). Rarity

Isoetes bolanderi Potentially suitable: 2,545 acres.

Bristlecone pine F3 SF Occupied and suitable habitat: 13,946 Non-native organisms - White pine

Pinus aristata acres. blister rust

Colorado blue columbine F1 MCIF, SF Occupied habitat: 1 acre (6 records). None

Aquilegia caerulea var. Suitable habitat: 51,028 acres.

pinetorum

Restricted distribution

Common moonwort F1 SF, AT, MSG (subalpine portion) Occupied habitat: < 1 acre (23 records). | Rarity

Botrychium lunaria

Potentially suitable: 17,121 acres.

Coconino National Forest
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Revised Land and Resource Management Plan

Current

Estimated Occupied and Potentially Fine Filter Threats

Name and NatureServe F Primary Habitat and Special

Conservation Status | Ranking Feature Association ; . Under Forest Service Control
Suitable Habitat
Corkbark (subalpine) fir F3 SF Occupied and potentially suitable: 13,946 | None
Abies lasiocarpa var. acres.
arizonica
Restricted distribution
Creeping milkvetch F3 PP Occupied habitat: <5 acres (47 records). | Rarity, disturbance
Astragalus troglodytus Potentially suitable: 1,111,196 acres
Endemic
Dane’s dwarf gentian F1 AT Occupied habitat: <5 acres 9 records. Rarity, off-trail hiking, localized
Gentianella tenella Potentially suitable: 939 acres. avalanche abatement
Diamond Valley suncup F1 PP Occupied habitat: <1 acre (12 records). | Rarity

Camissonia gouldii
Restricted distribution

Cinder soils in the Sunset Crater
volcanic field

Potentially suitable: 15,314 acres.

Different-nerve sedge F1 AT Occupied habitat: <5 acres (4 records). | Rarity, off-trail hiking, localized
Carex heteroneura Potentially suitable: 939 acres. avalanche abatement
Ebony spleenwort F1 Rocky outcrops and cliffs (dacite Occupied habitat: <1 acre (4 records). Rarity

Asplenium playtneuron rock formations) Potentially suitable: 2,787 acres.

Flagstaff cinquefoil F1 PP Occupied habitat: 10 acres (17 records). | Rarity, disturbance
Potentilla sanguinea Potentially suitable: 791,897 acres.

(syn. Potentilla thurberi

var. sanguinea)

Endemic

Fossil Creek bedstraw F1 Cliffs Occupied habitat: <5 acres (20 records). | Rarity

Galium collomiae Potentially suitable: 34,058 acres.

Endemic

Graceful buttercup F1 SF, AT Occupied habitat: <5 acres (30 records). | Rarity

Ranunculus inamoenus Potentially suitable: 14,884 acres.

var. subaffinis

Narrowly endemic

Hall's milkweed F1 MCIF, MSG Occupied habitat: <1 acre (2 records). None

Asclepias hallii
Restricted distribution

Potentially suitable: 37,083 acres.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Current

Name and NatureServe F Primary Habitat and Special Estimated Occupied and Potentiall Fine Filter Threats

Conservation Status | Ranking Feature Association cCup . y Under Forest Service Control
Suitable Habitat

James rubberweed F2 PP Occupied habitat: <1 acre (1 record). Rarity, disturbance

Hymenoxys jamesii Potentially suitable: 1,055,732 acres.

Endemic

Jones’ wild buckwheat F2 PJG, PP Occupied habitat: <5 acres (8 records). | Rarity, disturbance

Eriogonum jonesii Potentially suitable: 1,053,329 acres.

MacDougal’s aletes F1 PJES, PP, MBDRF Occupied habitat: <1 acre (8 records). Rarity, disturbance

Aletes macdougalii Potentially suitable: 49,619 acres.

Restricted distribution

Mearn’s lotus F3 Limestone soils in DC, SDG, PJES | Occupied habitat: 20 acres (15 records). | Rarity

Lotus mearnsii var. Potentially suitable: 97,817 acres.

mearnsii

Endemic

Oak Creek triteleia F2 PP, Wetlands, Springs Occupied habitat: <1 acre (20 records). | Rarity

Triteleia lemmoniae Potentially suitable: 801,776 acres.

Endemic

Pond lily F1 Wetlands Occupied habitat: <5 acres. Potentially Rarity, disturbance to plants

Nuphar lutea suitable: 9,879 acres.

Reflected moonwort F1 SF Occupied habitat: <1 acre (1 record). Rarity

Botrychium echo Potentially suitable: 13,946 acres.

Serrate phacelia F3 PP, cinder soils Occupied habitat: 50 acres (26 records). | Rarity, Dispersed recreation

Phacelia serrata Potentially suitable: 15,314 acres.

Restricted distribution

Skunk-top scurfpea F1 SDG, PJES Occupied habitat: <1 acre (5 records). Rarity

Pediomelum mephiticum Potentially suitable: 353,518 acres.

Restricted distribution

Spider saxifrage F1 AT Occupied habitat: <1 acre (1 record). Rarity, off-trail hiking, localized

Saxifraga flagellaris Potentially suitable: 939 acres. avalanche abatement

Utah bladder fern F2 Cliffs Occupied habitat: 5 acres (20 records). Rarity

Cystopteris utahensis
Restricted distribution

Potentially suitable: 56,669 acres.

Coconino National Forest
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Revised Land and Resource Management Plan

Primary Habitat and Special
Feature Association

Current
Estimated Occupied and Potentially
Suitable Habitat

Fine Filter Threats
Under Forest Service Control

Name and NatureServe F
Conservation Status | Ranking

Verde four-nerve daisy F1

Tetraneuris verdiensis

Narrowly endemic

Western mousetail F2

Myosurus nitidus

Restricted distribution

Yavapai wild buckwheat F2

Eriogonum pulchrum

Endemic

Desert Communities, Verde
Formation

PJES, PP

PJG

Occupied: 2.6 acres, 1 population.
Potentially suitable: 1,920 acres

Occupied habitat: <1 acre (4 records).
Potentially suitable: 1,055,733 acres.

Occupied habitat: <1 acre (2 records).
Potentially suitable: 261,432 acres.

Coconino National Forest
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Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Analysis

Following the identification of the forest planning species, a two-stage process, coarse filter and
fine filter?, was used to evaluate primary threats to species and their habitats and whether plan
direction adequately provided for species viability. This process considered habitat (coarse filter)
and species specific needs (fine filter). Species-specific plan direction was developed as needed to
address those threats that the Forest Service could impact through management and for which it
has jurisdictional control.

Species addressed in the coarse filter analysis are those who lack species-specific threats within
Forest Service authority to their population viability. For some species, the likelihood of habitat
limiting their resilience or increasing their vulnerability to stochastic events was low to moderate,
which means that plan components that support desired conditions for the habitat, in general, are
likely sufficient to provide for the species. However, for other species, this risk was moderate to
high usually because the species is believed to have a limited range on the forest or it only occurs
where certain habitat features are present, so it could be more vulnerable to altered disturbance
regimes or stochastic events compared to species with a larger range. As plan components were
developed, the habitat conditions that are required for these species were considered so that
species without species-specific or fine filter threats had their habitat needs addressed by the plan
components.

Analysis of coarse filter plan components and their ability to address threats to habitat is based on
the ability of alternatives to address concerns of habitat abundance, quality, and threats to ERUs
and other habitats. For coarse filter species, if plan components for an alternative address the
threats to these habitats, then the threats to the species would also be addressed. As a result, the
viability of these species’ population is met by the plan components for the habitats and the
species are not further analyzed in the fine filter analysis. Species for which the coarse filter is
inadequate to address their threats are discussed further in the fine-filter analysis section.

This coarse filter/fine filter process was used to help develop and refine desired conditions,
standards, and guidelines for the revised plan. Species specific plan direction was developed
where needed for threats which the Forest Service could impact through management and for
which the Forest Service has jurisdictional control.

Coding used in this analysis refers the reader to specific plan components that would apply by
alternative. For alternative A, when specific plan language is being referenced, the analysis will
include information in parentheses indicating on which page(s) the referenced plan component(s)
can be found (e.g., 1987 Plan, page 1). For alternatives B (modified), C, and D, codes have been

L Example of coarse filter process: Fire exclusion (a threat) in ponderosa pine (a habitat) has resulted in increased stand
density, increased competition, and increased canopy. Consequently, less sunlight reaches the ground in some areas
compared to reference conditions, and the understory (grasses, forbs, and shrubs) has become less abundant, diverse,
and vigorous. Plan components that address fire exclusion by promoting natural fire return intervals and fire severity
and describe desirable understory conditions address the primary threats to the habitat and associated species.
Consequently, in this example, plan components that address the threat of fire exclusion to ponderosa pine also address
the primary habitat threat to associated species.

2 Example of fine filter process: Chiricahua leopard frogs have threats in addition to threats to their habitats. They are
threatened by chytrid fungus, a disease that is fatal to amphibians. Desired conditions for habitats used by frogs
describe the composition, structure and natural processes of their environment but do not address species specific
threats. A fine filter guideline was added to the plan specifically to address the threat of disease.

Coconino National Forest
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Revised Land and Resource Management Plan

assigned to each plan component to reference and visually distinguish plan decisions more easily.
Abbreviations are used in each code to identify: (1) if a plan decision applies forestwide (FW) or
within a particular management (MA) or special (SA) area; (2) the applicable resource area (e.g.,
Air, Soil, etc.); and (3) type of plan decision (i.e., a desired condition (DC), objective (O),
standard (S), or guideline (G)). The last part of each code is a number. For example, FW-WFP-
DC-1 and 2 point to forestwide direction (FW) in the “Wildlife, Fish and Plants” section (WFP)
and specifically to desired conditions (DC) numbers 1 and 2. The code SA-Wild-S-1, 2, and 3
refers to the plan section on “Special Areas” (SA) which includes wilderness (Wild) as one type
of special area, and standards (S) 1, 2 and 3 in that section.

Assumptions for Wildlife, Fish, and Plants

o Fifteen years was the timeframe used for the species analysis because it is the life of the plan,
and there is more certainty with the models within this timeframe.

o If aspecies is associated with a particular habitat, then the quality and quantity of habitat
elements available to the species helps to predict its distribution and abundance within that
habitat.

e Habitat abundance and distribution similar to that which supported associated species during
conditions as a consequence of evolutionary time, will likely contribute to their maintenance
in the future (Haufler et al. 1999). Therefore, habitat abundance and distribution similar to
reference conditions will likely contribute to associated species maintenance in the future and
the farther a habitat departs from those conditions, the lower the likelihood that it is
sustainable and the greater the risk to viability of associated species.

e Risks to some species are the same as the risks to the habitats in which they occur. It was
assumed that actions to address the risks or departures in these habitats would benefit the
species as well.

o Little change to the amount of habitat, or habitat abundance, has occurred between reference
conditions and the present. In other words, the Cottonwood Willow Riparian Forest on the
forest now was Cottonwood Willow Riparian Forest in reference conditions. Little change to
the amount of cliffs on the forest has occurred since reference conditions, and because little
management occurs on cliffs, little change to the quality of cliff habitat has occurred.

e In general, the farther a habitat is departed from desired conditions (i.e., from reference or
reference adjusted conditions), the greater the risk to viability of associated species and the
less the alternative’s viability effectiveness. Conversely, the closer a habitat is to desired
conditions, the lower the risk to viability of associated species and the greater the alternative’s
viability effectiveness.

e It was assumed that the states in the Ponderosa Pine Gambel Oak subtype were proportional
to the states in the Ponderosa Pine ERU as a whole.

Abundance, distribution, and quality of habitat

Abundant and well-distributed habitat provides for the continued persistence of a species.
Abundance is the amount of habitat on National Forest System lands. Unless otherwise indicated,
we assumed that little change to the amount of habitat would occur over time. In some cases, the
amount of suitable habitat (quality) acres can change such as when grassland becomes wooded or
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when a large fire removes the entire forest overstory. Note that some habitats are naturally rare
like riparian forests, or alpine tundra.

Abundance values (consisting of rare, occasional, and common) were used to categorize the
projected abundance of each habitat after 15 years of implementing each plan alternative. Fifteen
years is considered the life of the plan during which a trajectory for habitat improvement or
protection would be set. Fifteen years was also considered the point in time for which vegetative
modeling would most accurately reflect progress toward achieving desired conditions and the
consequences of plan direction between alternatives could be reasonably compared. Habitat
distribution is expressed in terms of the mix of vegetation states or seral stages within an ERU.
Habitat distribution can change with management, which is often the purpose of treatments.
Habitat distribution considered the condition of intermixed ownerships and conditions, which
may affect the interactions of species among suitable habitat areas on National Forest System
lands. Lands in other ownership within or surrounding the Coconino may contribute to, or hinder,
maintenance of species viability on National Forest System land.

Future habitat abundance and future habitat distribution based on management and activities are
gualitatively classified (table 6). Future distribution is classified in terms of desired conditions;
hence, while a habitat element may be common on the Coconino NF in the future, if it is still
mostly departed from these conditions, it would be considered poorly distributed.

Table 6. Values used to categorize projected abundance of each habitat element

Habitat Abundance

Value Description

Rare The habitat (ERU or habitat element) is rare, with generally less than 100
occurrences, or patches of the element generally covering less than 1 percent
of the national forest planning area.

Occasional The habitat (ERU or habitat element) is encountered occasionally, and
generally is found in 1 to 10 percent of the national forest planning area.

Common The habitat (ERU or habitat element) is abundant and frequently encountered,
and generally is found on more than 10 percent of the national forest planning
area.

Values for habitat abundance and distribution are estimated for existing condition and the 15-year
plan period with consideration of trend to 50 years for each habitat by alternative. The values are
primarily based on treatment objectives (table 7). For more information, see the sections on
Vegetation and Fire, Soil, Watersheds and Water, Riparian Areas, and Biophysical Features, in
volume | of the FEIS. Habitat quality may affect the movements and interactions of individuals
among the suitable habitat areas found on National Forest System lands. This approach relies on
the assumption that conditions similar to those that supported associated species during recent
evolutionary history would likely contribute to their maintenance in the future, and the further a
habitat departs from reference distribution and reference conditions, the greater the risk to
viability of associated species.
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Table 7. Values used to categorize distribution and quality of habitat and habitat elements

Value Description of Habitat Distribution and Quality Values

Poor | High departure. The structure, composition, and or functioning of habitat is in poor condition
relative to reference conditions. Number and size of habitat areas and /or their evenness in
distribution across the landscape is greatly reduced.

Fair Moderate departure. The structure, composition, and or functioning of habitat is in fair
condition relative to reference conditions. Number and size of habitat areas and/or their
evenness in distribution across the landscape is somewhat reduced.

Good | Low departure. The structure, composition, and/or functioning is similar to reference
conditions. Number and size of habitat areas and /or their evenness in distribution across the
landscape is similar to or only slightly reduced relative to reference conditions.

Likelihood of habitat limitation variable

Habitat abundance and quality values are combined to create one variable to indicate the general
likelihood that the habitat would be limiting to populations of associated species, considering
LRMP management and activities. This was done for each ERU and habitat element by
alternative. The values are based on treatment objectives and mainly reflect the findings in the
Vegetation/Fire, Riparian, Water, and Soil and other resources sections in Volume | of the FEIS
(table 8). This “likelihood of limitation” was described as low, low-moderate, moderate, or high.
In general, poor quality rare habitat would be more likely to increase the likelihood of risk to
viability of associated species; good quality common habitat would be less likely to increase the
risk to viability of associated species. In this general context, habitat could be limiting due to the
abundance, distribution, or quality of habitat.

Table 8. Likelihood that habitat abundance and habitat quality will be a limiting factor to associated
species

Habitat Habitat Quality

Abundance Poor Fair Good

Rare High likelihood that High likelihood that habitat Moderate likelihood that
habitat would be a limiting | would be a limiting factor for habitat would be a limiting
factor for species viability | species viability factor for species viability

Occasional High likelihood that Moderate likelihood that Low likelihood that habitat
habitat would be a limiting | habitat would be a limiting would be a limiting factor
factor for species viability | factor for species viability species viability

Common Moderate likelihood that Low-Moderate likelihood that Low likelihood that habitat
habitat would be a limiting | habitat would be a limiting would be a limiting factor for
factor for species viability | factor for species viability species viability

Species likelihood of limitation variable

Providing for species viability requires providing habitat (within the capacity of the forest) in a
condition that allow existing populations to persist. The ability of existing populations to respond
to available habitat depends in part on the populations’ current robustness, which is generally a
function of size or the number of populations. To reflect this, the likelihood of habitat limitation
variable was combined with a species’ F-Rank for each species/habitat element interaction to
generate this rating. An F Rank is a categorical variable that describes the species current
abundance and distribution on the forest (table 9). In general, for a given habitat condition, few
small populations would be at greater risk than many widespread and abundant populations.
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Table 9. Likelihood that an individual species would be limited by its habitat
F Rank Likelihood of Limitation

High Moderate Low-Moderate Low

F1
Very rare on the forest within its habitat —

: ) . Very High High Moderate-High Moderate
occupies a very small portion of its
habitat.
F2 Moderate-
Rare on the forest within its habitat - High High Moderate-High Moderate
occupies a small portion of its habitat 9
F3 Moderate-
Uncommon on the forest within its . Moderate Low-Moderate Low

g High
habitat
F4 Low-
Common on the forest within its habitat Moderate Moderate Low-Moderate Low
5 Low-
Widespread and abundant on the forest Low Low Low
A ; Moderate

within its habitat
F? ,FP, FN
F? — present on the forest, but
abundance information is insufficient to
develop risk
FP- possibly could occur on the forest, High Moderate Low-Moderate Low
but documented occurrences not known
FN — occurs on the forest, but no
breeding population is documented on
the forest
FH
Occurred on the forest historically, but no High Moderate Low-Moderate Low
known extant populations
FO Not Not Not Aoplicable Not
Occurs off of the forest Applicable Applicable PP Applicable

As described above, associations of very rare species with habitat elements that are likely to be
most limiting were identified as those most at risk; associations of more common species with
habitats less likely to be limiting received lower risk ratings.

Management effect variable

This variable categorizes the relative expected outcome of plan language in each alternative in
terms of minimizing species viability risk and are the result of plan decisions, including plan
objectives. Management effect category values are 1, 2, 3, and 4. The lower the tally or number of
management effects ratings for a species’ associated habitat, the more effective the alternative is
for that species viability. For example, a management effect of ‘4’ under alternative A means that
plan components may not exist or may be few and a decline in habitat quality as a result of
management or lack management that result from plan components could be expected. In
contrast, a management effect of ‘2’ under alternative B (modified) means that plan components
maintain or improve habitat quality by maintaining or improving protection and management for
most habitat and habitat elements and is more effective for species viability than alternative A.
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Table 10. Description of relative management effect rating

Management Description
Effect Value

1 Plan components provide optimal protection and management for all habitat and habitat
element occurrences in the plan area. Quality of habitat or habitat elements is
maintained or improved by providing protection, maintenance, and restoration to all or
most occurrences (with limited exceptions). Where applicable, plan components
address all identified fine filter species threats and needs in the plan area.

2 Plan components maintain or improve habitat quality by maintaining or improving
protection and management for most habitat and habitat element occurrences in the
plan area. Where applicable, plan components address the majority of identified fine
filter species threats and needs.

3 Plan components maintain or improve protection and management for some habitat
occurrences in the plan area. Quality of habitat or habitat elements is maintained or
improved by providing protection, maintenance, and restoration to some occurrences.
Where applicable, plan components address some identified fine filter species threats
and needs.

4 Decline in habitat quality as a result of management or lack of management that result
from plan components. Plan components may not exist or may be few. Where
applicable, plan components address few identified fine filter species threats and needs.

Viability Effectiveness and Fine Filter Analysis

The fine filter analysis discusses finer scale species needs or concerns that are in addition to the
coarse filter. Viability needs of species associated with the coarse filter habitat are generally met
by improving, maintaining, or moving toward ERU or riparian area desired conditions. Standards
and guidelines help meet the viability needs of species associated with fine filter habitat elements.
However, the coarse-fine filter approach is not entirely discrete in that standards and guideline
can contribute to viability for some coarse filter species, while the needs of fine filter species can
also be provided for, in part, by the coarse filter desired conditions.

Coarse filter comparison of alternatives was done using a combination of using likelihood of
habitat limitation values, management effect, and habitat trends. Likelihood of habitat limitation
represent the intersection of abundance and quality and mainly reflect the findings in the
Vegetation/Fire, Riparian, Water, and Soil and other resources sections in Volume I of the FEIS.
Management effect is the overall expected outcome of alternative implementation in terms of
species viability and are the result of plan decisions, including plan objectives.

Habitat trends (away, static, slowly toward, toward) were also used to compare the estimated rate
of change, or improvement, relative to desired conditions for each alternative. \egetation trend
was used because vegetation responds more rapidly to natural or human-caused disturbances than
soil and changes in vegetation would be more likely to occur within the planning period due to
treatments.

The likelihood that a particular species would be limited by its habitat is also called the species
likelihood of limitation and is a viability risk rating. The species likelihood of limitation
outcomes for each species/habitat relationship were based on combining the species F Rank with
the associated habitats likelihood of limitation (table 9). Viability risk categories are very high
(VH), high (H), moderate-high (MH), moderate (M), low-moderate (LM), and low (L). Risk
ratings of low to moderate are assumed to pose little risk to viability because they would fall
within the natural range of variation in the environment.

Coconino National Forest
26



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

A fine filter analysis was conducted for species with threats in addition to those associated with
habitat. A section called Wildlife and Plant Issues and Topics compared the effects of plan
language in each alternative on issues and topics relevant to a number of species. This section
included topics and issues such as: mechanized use on trails in botanical and geological areas,
connectivity, motor vehicle and disturbance in general, disturbance to plants, climate change,
non-native or invasive species, and at-risk species. The analysis for each fine filter species
included not only the coarse filter analysis for its habitats, but further evaluation of the specific
topics and issues relevant to that species.

Wildlife and Plant Issues and Topics

Species-related issues were identified in the Analysis of the Management Situation (USDA Forest
Service 2010a) and through comments received during the 90-day comment period. Some of
those issues are shared by many of the species analyzed in the environmental impact statement.
This section looks at some of the primary issues that species on the forest share: connectivity,
motor vehicle disturbance, disturbance (to plants), non-native or invasive species, and at-risk
species. Rather than repeat this analysis for every species to which it applies, these topics are
being addressed once here. In the subsequent discussions on specific species, these wildlife and
plant issues and topics will be incorporated by reference as applicable. For example, the analysis
for Chiricahua leopard frog points to the Non-native or Invasive Species topic in the Wildlife and
Plant Issues and Topics section for additional analysis regarding the impacts of invasive species.

Connectivity

Habitat connectivity was identified as an issue in the Analysis of the Management Situation in
2010 and through public comment. The concern was that the revised plan may not adequately
promote habitat connectivity, address fragmentation, nor promote the identification or removal of
potential barriers to wildlife movement or pollinators.

Contiguous or mostly contiguous blocks of habitat provide movement corridors for breeding,
foraging, dispersal, and migration for terrestrial and aquatic species, including pollinators.
Connectivity between habitat patches promotes movements of species between foraging and
wintering grounds, up and down streams, and are needed for immigration, emigration, dispersal,
as well as genetic flow between populations. Connectivity can occur at different spatial scales and
among similar and different habitat patches. Species such as mountain lions or mule deer may
move over thousands of acres, whereas Abert’s squirrels or northern leopard frogs move over a
much smaller scale. These movements assure survival of individuals, family groups, help prevent
local populations from extinction (Laurance 1991, Beier and Loe 1992), enable gene flow and
reduce inbreeding depression (Beier and Loe 1992, Bennett 2003), and facilitate essential
ecological processes like pollination and seed dispersal (Townsend and Levey 2005).
Connectivity within and between stream networks is critical for persistence of many aquatic
species by providing habitats for completion of all stages of species life histories and providing
refugia in times of flood or drought, food resources and nutrients in the ecosystem (Fausch et al.
2002).

Habitat fragmentation can alter connectivity. Habitat fragmentation can be caused by natural
processes (e.g., wildfire or flooding) or by unnatural processes (e.g., human development, energy
production, roads). Connectivity can also be affected when linkages, or movement areas, are
fragmented by unsuitable environmental conditions such as invasive or hon-native species or
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unsuitable temperatures. Fragmentation is when previously large or intact areas are broken into
smaller disconnected areas by human activities. Barriers to animal movement can threaten the
long-term persistence of wildlife populations and the long-term stability of ecosystems (Noss
1983, Wilcox and Murphy 1985, Noss 1987, Bennett 2003, Henle et al. 2004). Habitat
fragmentation can cause problems such as roadway mortality and genetic isolation, and can
increase the risk of wildlife-vehicle collisions and unwanted close encounters with wildlife.

Habitat fragmentation can be somewhat mitigated by protecting linkages, travelways, or
corridors. Natural linkages include ridgelines, canyons, riparian areas, cliffs, and intact swaths of
forest or grasslands. Linkages are most effective when they connect relative large and
unfragmented areas of protected habitat that are large enough to sustain healthy wildlife
populations and associated ecosystems. Wildlife linkages and their associated habitat may help
wildlife adapt to changing climate by allowing populations to shift their range with latitude or
elevation as the distribution of vegetation communities (Arizona Game and Fish Department
(AZGFD) 2013). Linkages benefit plants by providing avenues for pollinator movement,
allowing pollen transfer between populations (Townsend and Levey 2005).

Prior to 1876, we assume there were few to no barriers to animal movement or plant dispersal in
northern Arizona. Since that time, population growth has resulted in urbanization, lands in
different ownerships, more roads and traffic, and increased year-round recreation on national
forest lands and wilderness areas. The development and use of structures has affected movement
corridors and dispersal potential for many species, particularly wide-ranging animals. Structures
can include roads, railroads, dams, fences, water diversions, and structures associated with
energy, communication, management, and permitted activities. Traffic volume can contribute to
fragmentation by reducing the frequency with which wildlife cross busy highways (Gagnon et al.
2007). Connectivity has also been affected by changes in vegetation; this includes encroachment
of trees in and between grassland areas, invasive species, drought, or entire loss of movement
corridors as a result of uncharacteristic wildfire. Lands in other ownership also affect connectivity
via urban and rural development and increased activities and infrastructure. Not all habitats are,
or should be connected. For example, endemic species often develop in isolated springs.

Several collaborative efforts have evaluated connectivity on the forest including the Arizona
Wildlife Linkages Assessment (AZGFD 2006b), the Coconino County Wildlife Connectivity
Assessment (AZGFD 2013a), and the San Francisco Peaks to Mogollon Rim Linkage Design
(AZGFD 2013b). The 2013b report identified two wildland blocks that include the Coconino NF:
the San Francisco Peaks and Mogollon Rim blocks. Located on the west side of Interstate 17,
these two blocks were considered biologically important to 11 focal species and are expected to
remain in relatively natural condition for at least 50 years. Three ‘strands’ or linkages were
identified and suggested to maintain the connection between these two wildland blocks. The focal
species were: Abert’s squirrel, badger, black bear, bobcat, elk, Gunnison’s prairie dog, mule deer,
porcupine, pronghorn, Arizona black rattlesnake and northern leopard frog. Roads, rail lines, and
developed lands were identified as significant obstacles.

The 2013b report also included possible mitigation measures for barriers and recommendations
for maintaining or improving the permeability of wildland blocks for wildlife. These included
removing or redesigning fences and addressing impacts from irresponsible recreation, noise,
lighting, invasive species, unrestrained domestic pets, and other sources. Roadway mitigation
structures could include overpasses, bridges, and culverts and so on to facilitate movement above
or beneath roadways. Mitigation would be site-specific and dependent on the target species, scale
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of the road, topography, traffic volume, and other considerations. Possible strategies for reducing
the impacts of urban and rural development that are applicable to public lands are mentioned:
combine habitat conservation with compatible goals such as recreation and protection of water
quality; plan trails to minimize resource damage and disturbance of wildlife; encourage users to
stay on trails and keep dogs leashed, and minimize human-wildlife conflict; encourage wildlife-
friendly fencing; and discourage the Killing of threat species such as rattlesnakes. This report also
recommends prioritizing parcels that overlap wildlife corridors for future acquisition as open
space.

All Alternatives

All alternatives identify known corridors such as the ones near Fort Valley, A-1 Mountain, Woody
Ridge, and along busy highways (1987 Plan, pages 206-113 and 114). These corridors are
mentioned in Background and Description for Wildlife, Fish and Plants in the proposed revised
plan, because they are part of the existing condition.

All alternatives have areas that are closed seasonally to provide recreation opportunities in areas
undisturbed by vehicles and/or to provide quiet areas for wildlife. These areas total about

45,962 acres and have existing closure orders: Pine Grove, Rattlesnake, Woods, and Woody
Ridge (1987 Plan, page 59, 206-114, the Off-Road Driving Management Plan for Land and
Resource Management Planning (Revised May 1991); MA-PineBelt-DC-5, 6, 7, 8, MA-LkMary-
DC-4, MA-PineBelt-S-1, 2, 3, 4, and MA-LkMary-S-1).

All alternatives would provide large tracts of unroaded landscapes in Deadman Wash, which
would benefit disturbance-sensitive pronghorn and golden eagles (1987 Plan, page 206-87; MA-
PntdDsrt-DC-2, MA-VolcanWd-DC-4).

All alternatives promote fence designs that minimize obstructions to most animal movements
(page 69, FW-WFP-G-- 6). Depending on where the fences are, this would maintain or improve
the permeability of wildland blocks and corridors where ever they occur.

Roads fragment habitat by breaking large areas into small isolated patches supporting fewer
individuals, and these small populations can lose genetic diversity and can become at risk of local
extinction (Dodd et al. 2011). Barriers to movement or mortality hazards like roads would be
reduced through expected work associated with the Four-Forest Restoration project that would
decommission 200 to 800 miles of unauthorized roads and system roads (FW-RdsFac-O-1).
These are not new roads but are identified on the motor vehicle use map. Although there is no
plan objective, this work is also expected to occur in alternative A. Assuming each road is about
15 feet wide, including drainage ditches, then 1 mile of road equals about 1.8 acres of habitat
(15 feet x 5,280 feet per mile=79,200 feet squared/43,560 square feet per acre=1.8 acres).
Assuming that each naturalized or decommissioned road eventually becomes re-vegetated, then
200 decommissioned miles would represent approximately 360 acres of habitat and 800 miles
would be the equivalent of 1,440 acres of habitat.

Alternative A

In alternative A, connectivity of habitats is primarily addressed through area-specific or habitat-
specific plan language (i.e., FLEA, Sedona-Oak Creek Area, Highway Corridor 180, Mogollon
Rim, Ponderosa Pine Mixed Conifer Less Than 40 Percent Slope, Pinyon Juniper Woodland Less
Than 40 Percent Slope, Grassland and Sparse Pinyon Juniper Above the Rim, Riparian and Open
Water). See 1987 Plan, pages 124, 125, 126, 133, 204; 148; 151;152; 153; 164; 201; 206-4; 206-
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11; 206-50-51, 206-73, 206-75, 76, 206-103, 206-105, 206-107, 206-111, 206-113,114, 116. This
language would protect some of the known travelways or corridors, provide cover in travelways,
and reduce fragmentation. In addition, forestwide range standards and guidelines state that
antelope passes, let-down fences, electric fences, or elk jumps should be installed wherever
necessary to improve wildlife travelways (1987 Plan, page 69). This language would maintain or
improve the permeability of wildland blocks where they exist and reduce the impacts to wildlife
from human activities or management. Steeper slope habitats, designated wilderness, and rugged
or hard to access terrain have maintained connectivity due to lack of management.

The approximately 151,333 acres of designated wilderness is managed to maintain wilderness
resource values while emphasizing wilderness recreation and watershed condition (1987 Plan,
page 105). Mechanized use and motorized use are not permitted in wilderness. Although naturally
ignited fires are encouraged, few to none have been allowed to burn because of concerns for
values-at-risk, human safety, and plan language that makes burning logistically more challenging
to accomplish (see Vegetation and Fire Report for more detail). Designated wildernesses are not
fragmented by roads or lands in other ownership, are widely distributed on the forest, generally
overlap rugged terrain such as canyons, mountains, or cliffs, and vary in size. They are generally
undisturbed by people or management activities except at trail heads, parking areas, and along
main trails. For the most part, they maintain ecological function and biodiversity except for areas
where fire in fire-adapted systems has been excluded. Depending on their size and the condition
of the surrounding area, they may function as an essential part of a wildland block or linkage,
especially when they are contiguous with other natural landscapes. For example, Strawberry
Crater Wilderness is isolated, but is located near land managed by the National Park Service and
is near Deadman Wash, which is managed for large tracts of unroaded landscape and remote
recreational experiences (1987 Plan, page 206-87). This combination of land ownership and
compatible objectives increases the effectiveness of a wildland block, improves connectivity, and
is beneficial for wide-ranging or interactive species (Soulé et al. 2005).

Alternative A lacks plan components that address connectivity between riparian areas and
uplands, between riparian and aquatic habitats and ground water, and along streams. These
connections are essential for properly functioning ecosystems.

Alternative B (modified)

In contrast to alternative A, plan language in alternative B (modified) addresses connectivity of
habitats forestwide. This alternative addresses interconnected terrestrial, riparian, and aquatic
habitats through desired conditions that would promote access to new habitats, perpetuation of
genetic diversity, species movements, dispersal, and migration (FW-Water-DC-4, 6; FW-Rip-All-
DC- 1, 2, 3 and G-2; FW-Rip-RipType-G-2;FW-TerrERU-AII-DC-3; FW-TerrERU-Grass-DC-3;
FW-WFP-DC-6, FW-WFP-G-6; and MA-AMesa-DC-3). This language would maintain or
improve habitat permeability and mitigate effects to linkages.

A desired condition in Roads and Facilities promotes protection of wildlife habitat and movement
in the design of the transportation system (FW-RdsFac-DC-1) and a guideline requires managers
to design bridges, culverts, stream crossings on permanent roads, and diversion structures to
allow safe passage for aquatic organisms (FW-RdsFac-G-9). These plan components would also
mitigate impacts to linkages and maintain or improve permeability of habitat blocks. This
alternative makes an allowance for impermeable structures, e.g., to allow movement barriers
where it is necessary to protect native aquatic species from non-native aquatic species (FW-WFP-
DC-9, FW-RdsFac-G-9). Although this could negatively impact movements of aquatic species, at
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the same time it would enhance survival and reproduction and contribute to the viability of the
native species.

Implementation of the plan components under alternative B (modified) would include wetland,
spring, and upland soil and watershed improvement projects that promote and restore proper
function and connectivity (FW-Rip-All-DC-3, FW-Rip-Spr-O-1, FW-Rip-Wtlnds-O-1, FW-Rip-
RipType-O-1, FW-Rip-All-G-1, 2).

Additional language in alternative B (modified) would reduce the impacts from increased uses or
certain types of uses on the forest. These plan components would help sustain the permeability of
wildland blocks and reduce impacts to linkages. This language includes: balancing recreational
opportunities with the capacity of forest resources to support them and having minimal resource
conflicts (FW-Rec-All-DC-6); managing recreation to prevent wildlife access to food, trash, and
human waste (FW-Rec-All-G-2); and not issuing lands and recreation special use permits for
activities proposed to occur within 200 feet of perennial streams, springs, or waters that
contribute to or support sensitive resources such as federally listed or Southwestern Region
sensitive species (FW-SpecUse-G-3). FW-Rec-Trls-G-1,3 would result in trail use remaining on
the established trail surface, especially in high traffic or sensitive areas and few unplanned user-
created trails.

Other plan components would mitigate the impacts from urban and rural development by locating
and designing new and reconstructed overhead utility lines, support towers and other utility
infrastructure to minimize adverse ecological and wildlife impacts (FW-SpecUse-G-5); retaining
vegetation in rights-of-way to allow for habitat for species and wildlife movement corridors if
vegetation does not interfere with meeting vegetation clearance requirements (FW-SpecUse- G-
6), and designing alternative energy developments, such as wind energy, to minimize or avoid
impact to other uses and resources, in particular wildlife (FW-SpecUse-G-11).

A desired condition in Land Adjustments describes a mostly contiguous land base that provides
for biological diversity, retains its wildland character, and retains open space values (FW-LndAdj-
DC-1). Guidelines in the same section identify qualities that the forest should consider when
evaluating lands for acquisition (lands that contribute to the continuity of wildlife and plant
habitat; that contain or influence wetlands, riparian areas, or other water related features, or that
contain habitat for listed or sensitive species) (FW-LndAdj-G-1). Collaboration and coordination
with other stakeholders is critical to managing connectivity and addressing barrier issues because
habitat, linkages, and barriers are often multi-jurisdictional and at scales larger than a single
entity. Several management approaches are beneficial in this regard. Collaboration with partners
and stakeholders on grassland restoration, grassland connectivity, and education is encouraged
through a management approach for Grassland ERUs. Management approaches under Wildlife,
Fish, and Plants and Roads and Facilities encourage working with the Arizona Game and Fish
Department, Arizona Department of Transportation, Arizona Wildlife Linkages Working Group,
and others to identify linkages and barriers to wildlife movements, mitigation during project
design, the establishment and removal of fish barriers, and improvement of wildlife movements
across interstate highways. This could lead to utilizing products developed from other similar
collaborations.

Alternative B (modified) recommends three wildernesses totaling 8,732 acres: Abineau (adjoins
Kachina Peaks Wilderness), Strawberry (an addition to the Strawberry Crater Wilderness), and
Davey’s (an addition to the Fossil Creek Wilderness). Recommended wilderness would be
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managed to maintain or enhance primitive and undeveloped characteristics, to preserve native
species, and to have ecological systems substantially free from effects or evidence of human
control or manipulation (SA-RWild-DC-1, 2, and 3). These areas are not entirely protected from
disturbance; however, because mechanized recreation is permitted, providing it does not detract
from wilderness values, and motor vehicle use should only occur for limited administrative and
permitted activities consistent with the area’s wilderness character (SA-RWild-DC-6, SA-RWild-
G-3). Motorized big game retrieval is permitted, providing it is consistent with Travel
Management Rule decisions. Nonetheless, recommended wilderness would still remain in natural
condition, be less disturbed than surrounding areas, and be additions to designated wilderness and
expand wildland block or corridor areas, benefitting the associated species.

Alternative C

Alternative C has similar effects for recommended wilderness as alternative B (modified) except
instead of 8,732 acres of recommended wilderness, there are 90,853 acres of recommended
wilderness. The majority of acres in recommended wilderness are in Pinyon Juniper Evergreen
Shrub, Pinyon Juniper Woodland, Cottonwood Willow Riparian Forest, Mixed Broadleaf
Deciduous Riparian Forest, Montane Willow Riparian Forest, and Semi-desert Grassland.

The spatial arrangement of nine of these recommended wildernesses would result in mostly
contiguous designated or recommended wilderness from the Wet Beaver Creek Wilderness south
to the Matazal Wilderness. Generally, these wildernesses areas are rugged and have
comparatively few roads and human disturbances. This continuity would be particularly
beneficial for species with large home ranges like mountain lions, one of the top predators on the
forest. Mountain lions tend to select for rough terrain, forest, woodland or chaparral cover, lower
road densities, and avoidance of human disturbance (USGS 2007, Nicholson et al. 2014, Van
Dyke et al. 1986 a and b). Mountain lions have large home ranges that range from about 13,000
to 207,000 acres for resident males, and about 7,000 to nearly 54,000 acres for resident females
(Nicholson et al. 2014) so that large areas with the above characteristics would be most suitable
for lions. In addition, the majority of the designated and recommended wilderness areas contain
vegetation types favored by lions and their prey. A study by Van Dyke in 1986 suggested that
lions most frequently crossed unimproved dirt roads, the type most likely to be found in
recommended wilderness areas.

Unlike alternatives A and B (modified), alternative C would have plan components in eight
management areas that more explicitly emphasize corridors and connectivity. These management
areas are: Anderson Mesa, Blue Ridge, Hospital Ridge, Jack’s Canyon, Knoll Lake, Limestone
Pasture, Pine Grove, and Second Chance. The following desired condition would apply to each of
the above management areas: “Old growth stands and riparian corridors found within this MA
provide biologically significant cores and corridors for wildlife and fish through the landscape.”
New guidelines would limit impacts to wildlife and associated habitats by limiting public motor
vehicle access, limiting large group activities and large commercial tours (except for research),
and maintaining the current area of motorized dispersed camping corridors. In addition, existing
seasonal closures would remain largely unfragmented. These plan components would maintain or
improve the permeability of the associated wildland blocks and linkages by reducing disturbance
(see also the section on Motorized Vehicle Use and Disturbance).

The recreation and transportation suitability determinations for alternative C would also maintain
permeability of wildland blocks or core areas and reduce the impacts of barriers more than the
other alternatives because new motorized areas and new motorized trails would be not suitable in
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these specific management areas. Note that suitability determinations are recommendations, not
decisions, and are subject to site-specific NEPA.

Alternative D

Alternative D has the same effects as alternative B (modified), except there is no recommended
wilderness.

Summary: Generally, alternative C has the most comprehensive plan language related to
connectivity and fragmentation of all the alternatives, followed by alternatives B (modified) and
D, than A.

Motor Vehicle Disturbance and Disturbance in General

Stakeholders were concerned that proposed revised plan language may not fully address
disturbance of wildlife species from motor vehicle traffic. Alternative C was developed in part to
address this topic. Conversely, some stakeholders thought that motor vehicle use did not present a
threat to wildlife species, except for major highways, and thought this topic was inadequately
addressed in the DEIS.

Human disturbance can negatively affect species in a variety of ways.

Motorized use, people presence, and indirectly, relatively high road densities, may cause raptors
to abandon their territories or nests (Reynolds and Reiser 1992, Squires and Reynolds 1997,
Morrison et al. 2009, Morrison et al. 2011, Kruger 2002) or lower productivity. This has been
noted in golden eagles, ferruginous hawks, ospreys, black hawks, and Swainson’s hawks.
(Zuberogoitia et al. 2014, Richardson et al. 1999, White and Thurow 1985, Kahl 1972, Berry
1980, Schnell 1994, and 1998 in Sadoti 2012). Increased human activity may also result in home-
range changes in raptors (Andersen et al. 1990). Individuals of certain species may tolerate
certain types and intensities of disturbance. For example, in a study on the Kaibab Plateau, Grubb
et al. (2013) found no evidence, based on their level of testing, that logging truck noise negatively
affected nesting northern goshawks nor did they detect a response to general aviation aircraft. The
authors made a point that less obvious physiological responses could have occurred and that
different patterns in log hauling activity, changes in the proximity of goshawk nests to existing
roads, or even different forest and terrain structure could result in different levels of response. A
New Mexico study found no evidence that black hawks preferred nest sites farther from human
activity than non-nests (Sadoti 2012).

Disturbance can also negatively affect bat maternity colonies and hibernating bats. Disturbance
can negatively impact reproductive output and/or increase energy expenditure at a time in their
life cycle where energy and conditions for minimizing energy expenditure is at a premium.
Disturbance can also cause them to re-locate to less suitable hibernating sites (Tuttle and
Stevenson 1977). For example, activity levels in a bat maternity colony increased in response to
light intensity, noise, day of season, and distance between maternity roost locations and cave
tours (Mann et al. 2002). (Gillette and Kimbrough 1970 and McCracken 1989 in BCI 2011). Each
arousal of hibernating bats can rob them of 10 to 30 days of stored fat reserves (Thomas et al.
1990 and Tuttle 1991 in BCI 2011. Although bats may return to torpor after disturbance, they may
lack sufficient energy reserves to make it through the rest of the winter.
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Motor vehicles

Motor vehicle traffic in general can be lethal or non-lethal. Non-lethal disturbance could be a
human related presence (wildlife watching, motorized vehicle) or sound (Frid and Dill 2002). In
general, the magnitude of effects is influenced by the amount, type, frequency, duration,
magnitude, location, speed, and timing of motor vehicle traffic (Steidl and Powell 2006, Loss et
al. 2014) and associated uses could vary based on road condition, road width, road density, access
to different destinations (such as camping areas, water and riparian areas), daily and seasonal
timing, holiday/weekend, and values such as scenery or desirable recreation opportunities. The
effects of motorized use and associated uses are typically of short duration however they affect
wildlife populations adversely in both the short- and long-term (Steidl and Powell 2006).

Potential impacts to wildlife or wildlife populations could be physiological responses (heart rate,
stress hormones), behavior and activity budgets, or space or habitat use. Species can vary widely
in their responses to human activities as do different populations of the same species, which can
depend on their previous exposure to the human activity (Steidl and Powell 2006). Deer, elk, and
pronghorn may also have physiological effects from motorized wheeled vehicle disturbance
particularly during critical periods such as winter or breeding season. Disturbance from recreation
result in additional energy expenditure from ungulates by increasing metabolism and heart rate
(Canfield et al. 1999, Geist 1978). This has been confirmed for white-tailed deer (Moen et al.
1982, Moen 1978), elk (Canfield et al. 1999) and mule deer (Freddy 1977, Weisenberger et al.
1996) and could result in increased vulnerability to predation, disease or death (Geist 1971,
Berwick 1968, and Legg 1999). Additional disturbance-induced energy expenditure during the
summer could occur when males are developing antlers or horns, females are lactating, and
animals are accumulating fat reserves to over winter.

Fahrig and Rytwinski (2009) did a review of the effects of roads and traffic on animal abundance.
Seventy-nine studies were reviewed and they found results for 131 species and 30 species groups.
These studies showed that amphibians and reptiles tended to be negatively affected. Birds mostly
had negative effects or no effects although there were a few positive effects for some small birds
and for vultures. Loss et al. (2014) found that mortality can be higher with juvenile birds, in areas
where bird populations are abundant, and in areas with favorable bird habitat in close proximity
to the road.

The review showed that small mammals generally showed either positive effects or no effect;
mid-sized mammals showed either negative effects or no effect, and large mammals showed
predominantly negative effects. Using this information and information on species characteristics,
Fahrig and Rytwinski developed predictions of the conditions that would lead to negative or
positive or no effects of roads on animal abundance. Species types predicted to respond
negatively to roads were those attracted to roads and unable to avoid individual cars; species with
large movement ranges, low reproductive rates and low natural densities; small animals whose
populations are not limited by road-affected predators and either avoid habitat near roads due to
traffic disturbance or either avoid habitat near roads due to traffic disturbance or do not show
avoidance of roads or traffic disturbance and are unable to avoid oncoming cars. Species types
predicted to respond positively to roads were those species that are attracted to roads for an
important resource such as food and are able to avoid oncoming cars and species that do not
avoid traffic disturbance but do avoid roads and whose main predators show negative population-
level responses to roads.
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Table 11 shows the possible effects by species group for roads along with the rationale for the
effect (Fahrig and Rytwinski 2009).

Table 11. Potential effect of roads or traffic disturbance on different species groups

Possible effect

Species groups

Rationale

Vulnerability to
road mortality.
May reduce
recruitment (Bury
et al. 1977)

Higher overall
probability of

Amphibians,
reptiles, some mid-
sized and large
mammals

Animals with large
movement ranges

Attracted to roads or do not
avoid roads (i.e., use roads
for thermal regulation; roads
resemble some other habitat
to which they are attracted)

Roads overlap seasonal
migration routes

Those that do not avoid roads
may have a higher frequency

Vulnerability is increased for
slow moving species and/or
those whose behavioral

response to traffic is to stop.

May have territories with
lower road densities even if

being killed of road crossing they don't avoid roads
Positive road Animals with Food availability may be
effects sufficient cognitive higher

ability and

movement speed to
avoid vehicles

Animals that are
not affected by (or
avoid) roads or
traffic and their
predators are
negatively affected
by roads

Predation pressure could be
less for these species in
roaded areas. Animals may
avoid some roads due to lack
of protective cover.

Road avoidance but not
disturbed by traffic

Several small birds
and small
mammals

No road effects Small movement ranges,
small territory size, high
reproductive rates. Road

mortality can be low.

Motorized use on roads may kill individuals crossing or basking on roads and over time this
reduces recruitment, particularly with species that have long maturation times (Bury et al. 1977).
Severe impacts have been documented for wide-ranging predators such as the cougar in southern
California, Florida panther, ocelot, wolf, and Iberian lynx (Forman et al. 2003 in AZGFD 2013b).
In a 4-year study of 15,000 km of road observations in Organ Pipe Cactus National Monument,
Rosen and Lowe (1994) in AZGFD 2013b found an average of at least 22.5 snakes per km killed
annually due to vehicle collisions. The proportion of dead frogs and toads can increase with
increasing traffic (Fahrig et al. 1995, Bouchard et al. 2009).

Some wildlife species respond to motorized use by altering their use of the roadside habitat
through avoidance or displacement. Wildlife may use roadside habitats more frequently on low
use roads than roads with high traffic volume (Edge and Marcum 1991). Elk, deer, and bear have
been documented to avoid roads. Habitats near the roads are less available for elk use (Rost 1975,
Edge 1982, Lyon 1979, 1983; Edge and Marcum 1985 a and b, 1991). Mountain lions have been
reported to avoid heavily trafficked paved highways and areas with high densities of secondary
roads (Alexander and Waters 2000, Dickson et al. 2005, Van Dyke et al. 1986b) although they
may favor lightly traveled unpaved roads (Dickson et al. 2005). Results from USGS’s 2007 study
in the Flagstaff Uplands showed that paved highways were a barrier to lions. Numbers of
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observed highway crossings were an order of magnitude less than expected if highways did not
exist. This applied to Interstate 40, the Burlington Northern Santa Fe railroad line, Highway 180
and Lake Mary Road. USGS also reported that female lions avoided a 0.5- to 2-km area near
paved highways whereas male lions did not.

Habitat Loss and Fragmentation due to roads

Roads and road use could potentially affect species occupancy in fragmented habitats and could
cause a decline in habitat effectiveness. Some roads are barriers to the movement of some animals
and this could affect population persistence for some but not all species. The literature indicates
that relatively small, unpaved roads are not likely to affect populations of small mammals (Jaeger
et al. 2005, McGregor et al. 2008, Bissonette and Rosa 2009, Fahrig and Rytwinski 2009). While
individual animals may be killed by vehicles while they are crossing the road, overall effects to
small mammals are not likely to occur at a scale that would affect predators.

In summary, motor vehicle traffic and/or disturbance can affect wildlife species in a variety of
ways including death and injury, physiological responses, behavior and activity budgets, or space
or habitat use. It can result in a decline in habitat effectiveness, failed or diminished reproduction,
or even isolation of populations (AZGFD 2013b). The magnitude of effects is influenced by many
factors including the amount, type, frequency, duration, magnitude, location, speed, and timing of
motor vehicle traffic (Steidl and Powell 2006, Loss et al. 2014) and associated uses could vary
based on road condition, road width, road density, access to different destinations (such as
camping areas, water and riparian areas), daily and seasonal timing, holiday/weekend, and values
such as scenery or desirable recreation opportunities. It is also influenced by the species (gender,
age, time of year) and habitat requirements.

Environmental Consequences

Common to All Alternatives

Beneficial plan language in all alternatives includes seasonal closures, and implementation of
timing restrictions to reduce disturbance to federally listed species, Southwestern Region
sensitive species, golden eagles, pronghorn and a variety of other species. This language would
have the indirect positive effects of promoting population recruitment and survival.

All alternatives have areas that are closed seasonally to provide recreation opportunities in areas
undisturbed by vehicles and/or to provide quiet areas for wildlife. These areas total about 45,962
acres and have existing closure orders: Pine Grove, Rattlesnake, Woods, and Woody Ridge (1987
Plan, page 59, 206-114, the Off-Road Driving Management Plan for Land and Resource
Management Planning (Revised May 1991); MA-PineBelt-DC-5, 6, 7, 8, MA-LkMary-DC-4,
MA-PineBelt-S-1, 2, 3, 4, and MA-LkMary-S-1). In addition, the Cottonwood Basin Seasonal
Closure area provides seasonally undisturbed habitat to protect bald eagles (1987 Plan, page 167,
MA-VerdeV-DC-7, and S-1).

All alternatives require that timing restrictions be applied to projects that potentially negatively
affect federally listed species, bald eagles, golden eagles (FW-WFP-S-2), and Southwestern
Region sensitive species and pronghorn (1987 Plan, pages 64-1, 65-11, 206-11,206-12, 206-13,
206-67, 206-73, FW-WFP-G-8). Caves and abandoned mines used by bats would be managed to
reduce disturbance to the species (1987 Plan page 51-1, FW-BioPhys-Geo-G-6).
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Plan components in alternative A specifically provide for timing restrictions around active osprey
nests. This would reduce disturbance and promote successful reproduction (1987 Plan, page 124).
Although the other alternatives do not specifically mention osprey, other plan language would
have similar effects. For example, the other alternatives have a guideline to that project related
activities with the potential to disturb active raptor nests should be restricted within a minimum of
300 yards of these nest sites (FW-WFP-G-11). In addition, projects and management activities
should be designed or managed to maintain or improve habitat for native species (FW-WFP-G-3).
The 1987 Plan promotes successful reproduction and reduced disturbance by providing for uncut
areas around active raptor nests and bald eagle roosts. The size of the uncut area varies by species
(pages 123, 124). Plan language for the West MA (Management Area 38), would minimize
recreation impacts to disturbance sensitive species outside the Urban/Rural Influence Zone and
avoid or limit human disturbance to rare species such as peregrine falcons and Arizona bugbane
(1987 Plan, pages 206-114 and 116).

There is miscellaneous plan language in all alternatives that relate to specific places on the forest
or specific activities that would also reduce disturbance to species. This plan language follows.

All alternatives have guidelines that would protect the habitat for a variety of species in the
vicinity of Walnut Canyon. These guidelines would be beneficial for survival and reproduction
and would benefit the habitat for their prey species. Alternative A includes a guideline to protect
the natural and cultural resources in the urban/wildland interface and the lands surrounding the
(Walnut Canyon) national monument (1987 Plan, page 206-109). Alternatives B (modified), C,
and D includes a guideline for activities and uses on the forest to be managed to protect cultural
sites and to preserve habitat for disturbance-sensitive species both on the forest and within
Walnut Canyon National Monument (MA-Walnut-G-1).

All alternatives list criteria that should be considered when closing a road including activities that
cause stress or could negatively impact reproduction. When implemented, the closures could
enhance survival, movements, and wildlife reproduction. This is a management approach in the
Roads and Facilities section of the revised plan. See also 1987 Plan, pages 59, 206-71.

All alternatives would restrict aircraft activities related to commercial filming to protect
threatened, endangered, and sensitive species, and would remind managers to work with the
Federal Aviation Administration and air operators and administrations to minimize disturbances
caused by aircraft over key wildlife areas. These plan components would eliminate or reduce
aircraft-related disturbances to disturbance-sensitive species. See1987 Plan, page 206-11, and
FW-SpecUse-G-13. A management approach in the revised plan promotes collaboration with the
Federal Aviation Administration, airport administrations, air tour operators, military and
government agencies, and other aircraft operators to minimize disturbances caused by aircraft
over designated wilderness areas of the Coconino NF. Aircraft disturbances include, but are not
limited to, diminishing solitude and primitive recreation opportunities and disruption to key
wildlife areas during important times of their life cycle. Examples of key wildlife areas could
include peregrine falcon nesting sites and big game wintering habitat. Encourage aircraft
operators to adhere to the Federal Aviation Administration’s Notice to Airmen regarding
minimum altitudes over wilderness.

Other plan components would limit smoke from campfires in Oak Creek to protect habitat for
bats, birds, and wildlife (1987 Plan, page 187-1; MA-OakCrk-G-10).
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All alternatives would provide large tracts of unroaded landscapes in Deadman Wash that would
benefit disturbance-sensitive pronghorn and golden eagles (1987 Plan, page 206-87; MA-
PntdDsrt-DC-2, MA-VolcanWd-DC-4).

A guideline for all special uses would reduce disturbance by restricting land and recreation
special use permits for activities within 200 feet of perennial streams, springs or waters that
contribute to or support sensitive resources include federally listed or sensitive species (FW-
SpecUse-G-3.

All alternatives have approximately 151,333 acres of designated wilderness which is managed to
maintain wilderness resource values (1987 Plan, page 105, SA-Wild-DC-1, 2). Mechanized use
and motorized use are not permitted in wilderness. Designated wildernesses are not fragmented,
are widely distributed on the forest, generally overlap rugged terrain such as canyons, mountains,
or cliffs, and vary in size. They are generally undisturbed by people or management activities
except at trail heads, parking areas, and along main trails. For the most part, they would maintain
ecological function and biodiversity except for areas where fire in fire adapted systems have been
excluded. Depending on their size and the condition of the surrounding area, they may function as
an essential part of a wildland block or linkage especially when they are contiguous with natural
landscapes. Strawberry Crater Wilderness for example is isolated but is located near land
managed by the National Park Service and near Deadman Wash (managed by Forest Service and
National Park Service). Deadman Wash is managed for large tracts of unroaded landscape and
remote recreational experiences (1987 Plan, page 206-87, MA-PntdDsrt-DC-2, MA-VolcanWd-
DC-4)). This combination of land ownership and compatible objectives increases the area of
relatively low disturbance and is beneficial for wide-ranging or interactive species (Soulé et al.
2005) as well as the other disturbance sensitive species.

Alternative A

Like alternative B (modified), alternative A promotes raptor survival by addressing the threat of
collisions and electrocution of raptors by towers and powerlines, which should be constructed, or
re-constructed, according to raptor specifications (1987 Plan page 80 and FW-SpecUse-G-5).
However, alternative A does not address alternative energy such as wind and solar, and the impact
of that infrastructure to raptors, or other species such as bats.

Unlike alternative B (modified), alternative A lacks timing restrictions for golden eagles,
therefore, golden eagle reproduction could be negatively impacted by disturbances. Negative
impacts could include a reduced number of young or lack of reproduction in a given year.

Alternative A would enhance or maintain survival and reproduction of wetland-nesting birds,
deer, elk, pronghorn, turkeys, and bears through timing restrictions during the breeding season;
however, the plan language is mostly specific to particular activities or particular areas (1987
Plan, pages 173, 176,124-1, 126, 204, 206-51). The timing restrictions for turkey nesting and in
bear maternity areas is for logging, timber harvesting, and slash treatments. The timing
restrictions for wetland bird nesting habitat are for noisy activities or activities that would damage
nests or nesting habitat. A timing restriction for sensitive big game winter range is for firewood
cutting in pinyon juniper on less than 40 percent slope (1987 Plan, page 153). Turkey roosts
would be protected from recreational activities, especially dispersed camping and motor vehicle
traffic in the Schnebly Rim MA (management area 28). Disturbance-sensitive species, such as
turkey and bear, would have reduced disturbance as a result of maintaining large tracts of
unfragmented habitat within Semi-primitive Non-motorized ROS settings in the Schultz MA
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(management area 36) (1987 Plan, page 206-105). Human disturbance to wildlife in the Lake
Mary Watershed (management area 35) would be minimized where needed, during the critical
times (1987 Plan, page 206-98).

Alternative B (modified)

In contrast to alternative A, alternative B (modified) addresses alternative energy such as wind
and solar, and the impact of that infrastructure to raptors, or other species such as bats. (FW-
SpecUse-G-11). Cryan and others (2014) reported an unprecedented numbers of wind turbine-
caused bat fatalities with peak fatalities in low-wind conditions during late summer and autumn.
Migratory tree bats were most affected in this study (silver-haired bats Lasionycteris noctivagans,
Eastern red bats Lasiurus borealis, and hoary bats Lasionycteris cinereus). Silver-haired bats and
hoary bats occur on the forest. Golden eagles have also been killed at wind energy sites and are of
particular concern because it is a Federal offense under the Bald and Golden Eagle Protection Act
to take an eagle without a permit (USGS 2017).

Unlike alternative A, alternative B (modified) has desired conditions for cliff, caves, and talus
slopes as generally undisturbed by human activities. This provides guidance for and better
protects the associated species (FW-BioPhys-Geo-DC-1).

In addition, alternative B (modified) requires that projects and management activities be designed
and implemented to maintain refugia and primary life cycle needs of Southwest region sensitive
species and to protect and provide for narrowly endemic species and species with restricted
distributions where they are likely to occur (FW-WFP-G-10). This could reduce disturbance and
would promote species survival and enhance reproduction. Alternative A does not specifically
address endemic species or those with restricted distributions.

In contrast to alternative A, alternative B (modified) would minimize or avoid potential impacts
to wildlife survival, reproduction, or movements from alternative energy developments. A
guideline requires alternative energy developments, such as for wind energy, to be designed to
minimize or avoid impacts to other uses and resources, in particular wildlife and scenic integrity
(FW-SpecUse-G-11).

Low-disturbance wildlife habitat is promoted on the steep slopes and other hard-to-access areas in
the Inner Basin, Long Valley, East Clear Creek, and C.C. Cragin management areas (MA-InBsn-
DC-6, MA-LongV-DC-5, MA-EastClr-DC-2, and MA-CCCrg-DC-2).

Unlike alternative A, alternative B (modified) has direction for timing restrictions for golden
eagles (FW-WFP-S-2). This would reduce disturbances during the breeding season, which would
better facilitate reproductive success and survival.

Alternative B (modified) lacks the specific seasonal timing restrictions for wetland-nesting birds,
elk, deer, turkey or bear that are present in alternative A. Plan components in the Wildlife, Fish,
and Plant section have sufficient flexibility to manage for low-disturbance habitat where and
when needed. These plan components include desired conditions that support sustainable
populations of native plant and animal species and habitat available at appropriate spatial,
temporal, compositional, and structural levels for a wide variety of species (FW-WFP-DC-1), that
keep common species common (FW-WFP-DC-2), that provide the necessary habitat components
for carrying out key life cycle needs (FW-WFP-DC-3). Forest plan guidelines require
management activities to comply with strategies, national guidelines, conservation agreements
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and assessments to improve the status of species (FW-WFP-G-2) to maintain or improve habitat
for native species (FW-WFP-G-3); to have movement corridors and pronghorn habitat free of
impediments to movements (FW-WFP-G-6), and to have the locations of new road and new trail
locations meet species life history requirements (FW-WFP-G-13). A guideline in the section for
All Recreation requires recreational activities, locations, and/or settings to be managed to be in
balance with the capacity of other resources to support them and to prevent wildlife access to
food, trash, and human waste (FW-Rec-All-G-2).

Alternative B (modified) has a guideline in Wildlife, Fish, and Plants that would reduce small
bird entrapments in open top vertical pipes. This threat was not recognized when the current plan
was written, but was recognized by Brattstrom (1995) and again by Hathcock and Fair (2014).
This guideline should reduce unnecessary mortality to small birds, which are prey for a variety of
mammals and raptors, when they fall into open pipes and cannot escape.

Alternative B (modified) differs from alternative A because it recommends three wildernesses:
Abineau (adjoins Kachina Peaks Wilderness), Strawberry (an addition to the Strawberry Crater
Wilderness), and Davey’s (an addition to the Fossil Creek Wilderness).

Recommended wilderness would be managed to maintain or enhance primitive and undeveloped
characteristics, to preserve native species, and to have ecological systems substantially free from
effects or evidence of human control or manipulation (SA-RWild-DC-1-3). These areas are not
entirely protected from disturbance because mechanized recreation is permitted, providing it does
not detract from wilderness values and motor vehicle use should only occur for limited
administrative and permitted activities consistent with the area’s wilderness character (SA-RWild-
DC-6, SA-RWild-G-3). Motorized big game retrieval is permitted providing it is consistent with
Travel Management Rule decisions. Nonetheless, recommended wilderness would remain in
natural condition, be less disturbed than surrounding areas, have less soil compaction, less
accelerated erosion, less vegetation damage from motorized activities, and be additions to
designated wilderness and expand wildland block or corridor areas, benefitting the associated
species. This could promote survival and reproduction of plant and animal populations in
localized areas, provide access to suitable habitat, as well as provide more contiguous low
disturbance habitat for species with larger home ranges like big game.

Although these wildernesses are not contiguous with or close to one another, the combination of
these recommended wildernesses with already existing wildernesses would expand areas of
relatively low disturbance in these localized areas.

Alternative C

Alternative C has the least disturbance to wildlife habitat of any alternative. It has the same
effects as alternative B (modified) except there are eight management areas with reduced
disturbance, a total of 13 recommended wildernesses, and areas not suitable for recreational
shooting and not suitable for snowmobiling.

Eight management areas (Anderson Mesa, Blue Ridge, Hospital Ridge, Jack’s Canyon, Knoll
Lake, Limestone Pasture, Pine Grove, and Second Chance) would reduce disturbance from
motorized traffic by reducing public access, prohibiting large group recreation events and large
commercial tours except in developed sites (excluding research), and by having no net increase in
the area of designated motorized dispersed camping corridors. These management areas total
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335,371 acres. Motor vehicle traffic would be reduced in these management areas, but not
eliminated because administrative or permitted uses could still occur.

A unique aspect of alternative C is that some areas would not suitable for recreational shooting.
Recreational shooting is non-hunting shooting (like target practice) and the purpose is to reduce
noise and the associated human activity. The areas not suitable for recreational shooting are:
recommended and existing research natural areas, botanical and geological areas, and the
following management areas: Anderson Mesa, Blue Ridge, Hospital Ridge, Jack’s Canyon, Knoll
Lake, Limestone Pasture, Pine Grove, Second Chance, Walnut Canyon, Sedona Neighborwoods,
and Long Valley. Some portions of the Flagstaff Neighborwoods proximal to private property
may also be not suitable for recreational shooting, depending on other factors such as existing
laws, municipal regulation, or site-specific NEPA decisions.

About 216,037 acres on the forest are already subject to shooting restrictions and this is common
to all alternatives. Such areas include recreational shooting within 150 yards from residences,
buildings, campsites, developed recreation sites and occupied areas as well as across or on a
National Forest System road or body of water adjacent to a National Forest System road (USDA
Forest Service 2016f).

Alternative C could classify an additional 492,595 acres as not suitable for recreational shooting
for a total of 708,632 acres on the forest; however, this would be subject to site-specific
environmental analysis. The extent, intensity, and frequency of recreational shooting (and the
associated disturbance) are assumed to be variable across these nearly 500,000 acres. There
would be a generally contiguous not suitable area along the eastern side of the forest from Walnut
Canyon south to the forest boundary and south central in the Long Valley MA. Restrictions on
recreational shooting could result in reduced disturbance to wildlife in these areas depending on
the wildlife species present, species behavior, home range, time of year, type of weapon used,
duration of use, topography, and other variables.

Only alternative C has suitability determinations for snowmobile use. In alternative C, the Walnut
Canyon MA, and areas classified as semi-primitive non-motorized and primitive ROS classes
would not be suitable for snowmobile use. This is in addition to areas with forest closure orders
and areas outside of wilderness. This represents about 13 percent of the forest according to the
Recreation Report (USDA Forest Service 2016f). Subsequent site-specific environmental analysis
would be required to officially close areas to snowmobiling. Disturbance would be reduced in the
restricted areas compared to areas outside the restricted areas. The effect on individuals of
particular species would be vary depending on a variety of factors such as location of the activity
relative to area used by the species during that time of year (for example, near a bald eagle winter
roost) or the ecology of the species (for example, are bats hibernating in a nearby cave? Does the
species migrate? Is the area used for foraging by raptors or is the use occurring during the early
part of the breeding season (February for some species)?). Other factors could be the intensity,
frequency, and timing of use, and snowfall in any given year.

Coconino National Forest
41



Revised Land and Resource Management Plan

Alternative D

Alternative D has the same effects as alternative B (modified) except there is ho recommended
wilderness.

Summary: Generally, alternative C has the lowest disturbance, followed by alternatives B
(modified) and D, then A.

Disturbance (plants)

Plants and their habitats may be damaged, degraded, destroyed, or altered by activities or uses
that occur on Forest Service administered lands. Disturbances such as uncharacteristic wildfire,
vegetation management, prescribed fire, or road building can degrade native plant communities
and lead to the loss of individual plants. Motorized vehicles and mechanized forms of
transportation can also damage plants and their habitat. These could include motorized equipment
used to conduct management activities or permitted uses, recreational vehicles, all terrain cargo
transports, mountain bikes, or other equipment. The following habitats have moderate to high
departures (in fair to poor condition) from reference conditions: Cottonwood Willow Riparian
Forest, Desert Communities, Semi-desert Grassland, Pinyon Juniper with Grass, Pinyon Juniper
Evergreen Shrub, Ponderosa Pine, Mixed Conifer with Frequent Fire, Mixed Conifer with
Infrequent Fire, and Spruce-Fir (see the Vegetation and Fire, and Riparian Areas sections of
volume 1 of the FEIS). These departures increase the risk of uncharacteristic fire, flooding, and
accelerated erosion within the habitats themselves. These departed habitats can also pose
additional risks to the watersheds in which they occur because uncharacteristic fire or flooding in
the watershed could also negatively affect adjacent ERUs that are in good condition. Although
native species and their habitats would be adapted to a natural range of disturbance and variability
in their environments, uncharacteristic disturbances could create higher levels of disturbance for
all of the habitats and plants within them to which they may be poorly adapted.

Environmental Consequences

Common to All Alternatives

The Ponderosa Pine ERU has experienced many of the vegetation treatments, uncharacteristic
fires, wildfires managed for resource objectives, and prescribed fire treatments across the forest.
Ponderosa Pine ERU would improve to fair condition and trend toward desired conditions under
all alternatives. Under the low treatment objectives (50,000 acres mechanical, 150,000 acres
prescribed burn), the Ponderosa Pine ERU would improve over the existing condition of poor by
trending toward desired conditions and would reach fair condition in the long term. The improved
vegetation structure and composition would reduce the risk of uncharacteristic fire and flooding
and create conditions in which characteristic fire would be more likely to occur. The risk of
uncharacteristic disturbance to associated plants would also decrease. Under the high treatment
objectives (260,500 acres mechanical, 200,000 acres prescribed burn), vegetation quality would
improve faster (than the low objective) over existing condition because more acres would be
treated. There is also an estimated 135,000 acres treated using naturally ignited fires for resource
objectives during each 10-year period over the life of the plan. See FW-TerrERU-PP-O-1, 2, 3.
The distribution and diversity of understory vegetation are expected to increase where open
stands are created, such as in areas treated for restoration. The shift to more open canopy under all
alternatives would improve the abundance and vigor of understory vegetation. Short-term effects
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to plants would include potential loss of individuals and disturbance to habitat in treated areas,
but treatments will move the areas toward the desired conditions.

Ground-disturbing activities create favorable conditions for the establishment of non-native
invasive plants. Invasive plants compete with native species for resources and can alter
community structure, soil productivity, fire regime, and can contribute to accelerated erosion, all
of which are detrimental to native plant communities. All alternatives address the threat of
invasive plants by pointing to the Final Environmental Impact Statement for the Treatment of
Noxious or Invasive Weeds (USDA Forest Service 2005). This direction includes best
management practices, among other guidance, which would help prevent, mitigate, and reduce
the threat of invasive plants. All alternatives prioritize treatments, call for incorporating control
measures in project planning and implementation, and emphasize coordination with partners
(1987 Plan, pages 23, 69, 70, 182, 206-14, 206-76, 206-101, 201-116, FW-Invas-DC-1 and 2, FW
Invas- G- 1, 2, -3, FW-Invas-MgtApp, FW-Graz-MgtApp, FW-RdsFac-G-8 ,FW-Rec-Dev-DC-9,
FW-Rec-Dev-G-2). In alternative B (modified), C, and D, there are two management approaches
that are particularly helpful for control of non-native invasive plants in the specialized habitats
occupied by some of the species on the forest. These management approaches prioritize inventory
and control for areas such as rare habitats, wilderness, research natural areas, botanical areas, wild
and scenic areas, and riparian areas to maintain and restore the integrity of native species and
ecosystems.

Roads can contribute to disturbance for plants by directly crushing plants, degrading habitat,
causing soil loss, or increasing the risk of non-native invasive plant invasions. All alternatives
would close or decommission unneeded roads, seasonally close wet roads when needed, construct
roads with adequate drainage, and implement soil and water best management practices (1987
Plan, pages 71, 72, 72-1, 88, 91 FW-RdsFac-G-2, 5, 6). All alternatives can use temporary roads
in lieu of constructing new roads and would close them after use (1987 Plan, page 89, FW-
RdsFac-DC-3). Implementation of these plan components could crush or damage individual
plants or plant populations, but in the long term, implementation would benefit plants through
reducing disturbance to plants by reducing accelerated soil erosion, loss of vegetation,
degradation of water quality, and long-term impacts to soil productivity.

Recreation-related activities can also trample or crush plants, facilitate accelerated soil erosion,
compact the soil, or otherwise impact plant habitat. All alternatives have plan components that
would benefit plants by reducing ground disturbance in particular areas or by particular uses. All
alternatives would reduce ground disturbance from motorized vehicle use by requiring vehicles to
remain on a designated system of roads, trails, or areas as defined on motor vehicle use maps
(1987 Plan, page 58, FW-Rec-Disp-S-1, FW-RdsFac-S-1). Ground disturbance would be reduced
in the Deadman Wash area because large tracts of land would remain unroaded (1987 Plan, page
206-87, MA-PntdDsert-DC-2, MA-VolcanWd-DC-4) and ground disturbance would be reduced
in the Woody Ridge area because it is closed year-round to motorized use (1987 Plan, page 206-
114, MA-PineBelt-DC-8, S-4). Ground disturbance from recreational activities would be reduced
in the Kachina Peaks Wilderness and Inner Basin by limiting horse and pack stock use,
recreational livestock, overnight camping, new trail construction, and off trail use in snow-free
periods (1987 Plan, pages 90, 108, 110, FW-MA Peaks-S-3, MA-InBsn-S-1, SA-Wild-S-4, S-5).
Ground disturbance from horse and pack stock use would also be limited on the portion of the
Oldham Trail between Buffalo Park, the El Paso natural gas pipeline, and on the West Fork of
Oak Creek Trail (1987 Plan pages 90, 119, MA-FlagN-S-1, MA-MtEIlden-S-1, and MA-OakCrk-
S-6). Established and proposed research natural areas would have little evidence of human
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activities and disturbance (1987 Plan, pages 194, 195, 196-1, SA-RNABotGeo-DC-1), except the
lower end of the Oak Creek RNA in the lower part of West Fork would have higher recreational
use and disturbance. In addition, all alternatives would locate trails and recreation to reduce
impacts to vegetation, woody riparian vegetation, and riparian habitat in West Fork and Oak
Creek (1987 Plan, pages 108-2, 187, FW-Rec-Trails-DC-11, G-1, G-3; MA-OakCrk-G-5).

All alternatives would manage the Cinder Hills Off-Highway Vehicle area (about 13,000 acres)
for off-trail motorized recreation. VVegetation is present, but naturally scarcer than other areas
with different soil types. Considerable ground disturbance from off-trail vehicles damages
individual plants or populations within the area, but focuses off-trail use in one area rather than it
being spread over a larger area (1987 Plan, pages 178-183; MA-VolcanWd-DC-3).

Disturbance can also be a side effect of plant collecting. All alternatives prohibit commercial
plant collection in portions of the Sedona/Oak Creek Ecosystem (1987 Plan) or Red Rock, Oak
Creek, and Sedona Neighborwoods Management Areas (proposed revised plan). See 1987 Plan,
page 206-11, FW-FProd-G-4, MA-RedRock-S-6, MA-OakCrk-S-1, MA-SedN-S-1. This
restriction would eliminate ground disturbance from this activity and would protect native plant
species from over-collection.

All alternatives would incorporate management plans and recovery plans for Flagstaff pennyroyal
and San Francisco Peaks ragwort. The proposed revised plan directs managers to incorporate
habitat management and species protection measures from approved recovery plans (FW-WFP-G-
1). This is beneficial for the ragwort. The recovery plan for the San Francisco Peaks ragwort
incorporates the Alpine Management Plan (1987 Plan, page 65). All alternatives would follow the
management plan for Flagstaff pennyroyal (1987 Plan, page 95). The proposed revised plan also
directs managers to comply with species assessments and strategies that would include the
management plan for Flagstaff pennyroyal (FW-WFP-G-2).

Alternative A

Recreational activities can contribute to disturbance to plants and habitat. There is guidance for
disturbance to plants and habitat in alternative A, but as described under All Alternatives above,
most plan components focus on specific areas or specific activities.

Alternative A has management direction in the Sedona/Oak Creek ecosystem and in the Flagstaff
Lake Mary Ecosystem to discourage unneeded trail or social trails that can cause erosion or plant
loss (1987 Plan, page 206-26, 206-68), but lacks this direction for the rest of the forest. This
leaves managers without a consistent approach and vision on how to address social trails.

Alternative B (modified)

In contrast to alternative A, alternative B (modified) is replete with forestwide direction related to
disturbance to plants. For alternative B (modified), the forestwide plan components in All
Ecosystems, Soil, Biophysical Features, Water and Watersheds, Riparian Areas, Wetlands,
Springs, All Terrestrial ERUs, and in each ERU are designed to promote properly functioning and
resilient ecosystems and watersheds, address departure, promote natural disturbances, and
maintain or move toward more sustainable ecosystems (FW-Eco-DC-1, 2, 3, and 4, FW-Soil-DC-
1, 2, 3, 4, FW-TerrERU-AII-DC 1 and 2) FW-BioPhys-Geo-G-1, FW-Water-DC-1, 2, 3, 6, FW-
Rip-All-DC-1, 5, FW-Rip-WtInds-DC-1, FW-Rip-Spr-DC-1, FW-Rip-RipType-DC-1, FW-
TerrERU-DC-DC-1, 3, FW-TerrERU-IC-DC-1-4, FW-TerrERU-PP-DC-1, FW-TerrERU-MC-AII-
DC-1, FW-TerrERU-SF-DC-1-4, FW-TerrERU-AT-DC-1). This includes addressing vegetation
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departure through appropriate treatments and reintroduction of fire into departed ecosystems. It is
assumed that all of the plants addressed in this FEIS that occur in the fire-adapted ecosystems
across the forest are adapted to fire as well, but data supporting this assumption are limited. Based
on this assumption and data available, it is assumed that the re-introduction of natural
disturbances such as fire will benefit these species in the long term, but may result in short-term
loss of individuals.

Desired conditions and guidelines in alternative B (modified) would reduce disturbance by
promoting vegetative ground cover, stable soils, biological crusts, undisturbed geological
features, and characteristic disturbances (FW-BioPhys-Geo-DC-1, FW-Water-G-1, 4, FW-Rip-
Spr-G-3, FW-Soil-DC-3,4). Desired conditions acknowledge that localized short-term accelerated
soil erosion may occur following high-severity fires, but not to the extent of risking long-term
impairment of soil productivity (FW-Soil-DC-5). Project design features would avoid disturbance
that would result in long-term impacts to soil function and productivity, especially on particularly
vulnerable soils and slopes. Guidelines would promote litter and plant cover to resist erosion and
compaction, to stabilize banks, and to ensure plant recovery following burning, mechanical
treatments, and mineral or mining activities (FW-Soil-G-2, 3, FW-Rip-RipType-DC-3, 4, FW-
TerrERU-Grass-DC-5, G-2, FW-TerrERU-IC-G-1, FW-Graz-G-3, and FW-Minerals-DC-1).
Other plan components would reduce disturbance by not issuing land recreation special use
permits for activities within 200 feet of waters that support sensitive resources (FW-SpecUse-G-
3).

In contrast to alternative A, alternative B (modified) has forestwide language that addresses
recreation, social trails, and disturbance. The language would result in recreational activities and
locations being managed to be in balance with the capacity of other resources to support them and
to move toward desired conditions for other resources (FW-Rec-All-DC-6, G-1 and 2, MA-
VerdeV-G-2). Plan components would also require that unplanned, user-created trails be managed
to prevent future access and that damaged resources be rehabilitated (FW-Rec-Trails-G-3). These
plan components would maintain and enhance habitat for plant species at the forestwide level and
assist managers in addressing widespread impacts from the increasing number of visitors.

Rare plant populations would be maintained and disturbance reduced with the implementation of
a guideline in Wildlife, Fish, and Plants that encourages seed collection and cuttings rather than
whole plant removal (with limited exceptions) (FW-WFP-G-15).

Three recommended wildernesses in alternative B (modified) could both reduce and increase the
likelihood of ground disturbance for plants. Recommended wilderness could reduce the
likelihood of ground disturbance by maintaining or enhancing primitive and undeveloped
characteristics, preserving native species, and emphasizing ecological systems substantially free
from effects or evidence of human control or manipulation (SA-RWild-DC-1-3). Mechanized
recreation is permitted unless recommended wilderness become designated providing it does not
detract from wilderness values. Motor vehicle use is permitted (until it is designated as
wilderness) only for limited administrative and permitted activities consistent with the area’s
wilderness character (SA-RWild-DC-6, SA-RWild-G-3). Motorized big game retrieval is
permitted providing it is consistent with Travel Management Rule decisions. Recommended
wilderness would be less disturbed than surrounding areas. In contrast, limitations on motorized
use could limit the activities or tools to restore habitat where needed and could subsequently
increase the risk of uncharacteristic disturbances. Uncharacteristic disturbances could create
higher levels of disturbance to which plants and their habitats may be poorly adapted.
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Alternative C

Alternative C has the least disturbance to plants of any alternative. It has the same effects as
alternative B (modified) except there are 8 management areas that emphasize reduced human-
related disturbance and 13 recommended wildernesses.

Eight management areas (Anderson Mesa, Blue Ridge, Hospital Ridge, Jack’s Canyon, Knoll
Lake, Limestone Pasture, Pine Grove, and Second Chance) would reduce public motorized access
in some areas, prohibit large group recreation events and large commercial tours except in
developed sites (excluding research), and have no net increase in the area of designated motorized
dispersed camping corridors. These management areas total 335,371 acres. Motor vehicle traffic
would be reduced but not eliminated in these management areas, because administrative or
permitted uses could still occur. If this alternative is selected, subsequent environmental analysis
would need to be done for these restrictions to take effect.

Alternative D

Alternative D has the same effects as alternative B (modified) except there is no recommended
wilderness.

Non-native or Invasive Species

Stakeholders expressed concern that the existing forest plan does not fully address non-native or
invasive animals or plants, including disease. Commenters asked that forest plan language be
revised to address non-native or invasive animals (including pathogens and invertebrates) and
grasses.

Invasive exotic species, including plants, invertebrates, animals, pathogens, and diseases, are a
primary threat to most terrestrial, aquatic, and riparian ecosystems and the associated species on
Coconino NF. They can influence and significantly disrupt the composition and structure of
ecosystems as well as natural processes including fire return intervals, soil stability, and
ecosystem hydrology. They also eat, infect, compete with, and hybridize with native species and
can significantly alter species diversity.

Affected Environment

Invasive plants were identified as a threat to terrestrial ecosystems in the Analysis of the
Management Situation (AMS) (2010) and were included in the assessment of departure from
reference condition (see Ecological Sustainability Report, USDA Forest Service 2009a). Almost
every ERU is impacted by non-native or invasive plants. The only notable exception is the Alpine
Tundra ERU where there are no documented occurrences of non-native or invasive plants.

Every 5th code watershed on the Coconino NF that supports native fish species contains non-
native or invasive aquatic species. Table 32 in the Ecological Sustainability Report compares the
number of native fish species and the number of non-native fish species by watershed (USDA
Forest Service 2009a). Nearly every habitable stream on the Coconino NF currently contains non-
native or invasive fish, amphibians, and crayfish. These non-native or invasive species prey on
and/or compete with native species, can spread disease and parasites, and can alter the
composition and structure of the aquatic and riparian environment. Chytrid fungus has been found
on the forest and it is deadly to amphibians. White-nose syndrome has killed millions of bats and
although it has not been reported on the forest, it has been moving across the United States in
recent years. An exotic spruce aphid has been found in spruce-fir, which has the potential to kill a
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significant proportion of Engelmann spruce trees. White pine blister rust is a potential threat to
white pines, such as bristlecone pines, on the forest and has been found on other national forests
in Arizona.

Environmental Consequences

All Alternatives

All alternatives address the threat of invasive plants by pointing to the Final Environmental
Impact Statement for the Treatment of Noxious or Invasive Weeds (USDA Forest Service 2005).
This direction includes best management practices, among other guidance, which would help
prevent, mitigate, and reduce the threat of invasive plants. All alternatives prioritize treatments,
call for incorporating control measures in project planning and implementation, and emphasize
coordination with partners (1987 Plan, pages 23, 69, 70, 182, 206-14, 206-76, 206-101, 201-116;
FW-Invas-DC-1, 2; FW Invas-G- 1, 2, 3; FW-Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-
8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2). Disturbance increases the risk of non-native invasive
plant spread and establishment. Disturbance is addressed in the section on Disturbance to Plants
above.

All alternatives allow for the installation of stream barriers to separate native species from non-
native or invasive species based on site-specific analysis (1987 Plan, page 175 and FW-WFP-DC-
9).

Alternative A

Like the other alternatives, this alternative promotes prevention, containment, control, or
eradication of non-native invasive plants, depending on invasiveness and risk, and incorporation
of control measures into projects (1987 Plan, page 23, 69, 206-76). It incorporates the Final
Environmental Impact Statement for the Treatment of Noxious or Invasive Weeds through
Amendment 20 (1987 Plan, pages 69 and 69-1). It also promotes control and eradication of non-
native and invasive plants in the Cinder Hills OHV area (1987 Plan, page 182). These plan
components would reduce the abundance and distribution of new and existing non-native or
invasive plant species. Plan components only address Forest Service administrative and permitted
activities and lack direction on how managing public forest user activities contribute to this
threat.

Alternative A would address the risk of exotic spruce aphid in the Spruce-Fir ERU through its
inclusion of plan goals to “[m]anage resources to prevent a buildup of insects and diseases to
prevent or reduce serious, long-lasting hazards through integrated pest management” (1987 Plan,
page 23). Standards and guidelines for insect and disease management also stipulate monitoring
of insect and disease activities on all land, and evaluation of the extent control measures are
needed to protect suitable or unsuitable areas (1987 Plan, page 70).

Alternative A lacks forestwide plan components that address aquatic weeds, invasive or non-
native grasses, invasive or non-native animal species, and disease (other than diseases that affect
tree species). Since Amendment 20, the abundance and distribution of invasive or non-native
grasses such as red brome (Bromus rubens) have increased in many of the ERUs. Red brome and
other non-native annual grasses provide copious amounts of fine fuel in ecosystems that are not
fire-adapted and shorten the fire return intervals in fire-adapted ecosystems. The resulting more
frequent or uncharacteristic fires contribute to the departure of these ERUs from desired
conditions.
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Even though plan components under alternative A provide for some guidance for non-native
aquatic species control; the quality of aquatic species habitats will continue to remain stable or
decline because the plan direction does not apply forestwide. Control of the impacts of non-native
plant and animal species and discouraging the introduction of new non-natives is advocated under
alternative A (1987 Plan, pages 206-9, 206-72), but mainly in the Flagstaff Lake Mary Ecosystem
Area and Sedona/Oak Creek Area.

Alternative A also has language to cooperate with the Arizona Game and Fish Department in
evaluating proposals for re-introducing extirpated species into suitable habitat, on fish stocking
and public access for fishing, and to prevent and/or remove unapproved introduced or invasive
species (1987 Plan, page 65-12).

Although the language in all alternatives supports managing for sustainable populations of native
animal species, alternative A lacks forestwide language that directly addresses the major threats of
disease and invasive, non-native animals. Because of this, alternative A has a lower viability
effectiveness than the other alternatives.

Alternative B (modified)

Alternative B (modified) better addresses the threat of invasive species and disease than
alternative A by supporting native species and addressing disease and invasive or non-native
species forestwide. The plan components for invasive species can be applied to any non-native
plant or animal on the forest. The forestwide desired conditions for invasive species (FW-Invas-
DC-1 and 2) and guidelines (FW-Invas-G-1 through 3) apply to all organisms. Unlike alternative
A, invasive species guidance is incorporated in many portions of this alternative.

Alternative B (modified) emphasizes native species more than alternative A and addresses native
species throughout the plan as a sustainable aspect of different ecosystems (FW-TerrERU-DC-
DC-4, FW-TerrERU-Grass-DC-1, FW-TerrERU-IC-DC-1, FW-TerrERU-PJ-DC-4 and 9, FW-
TerrERU-AspMpl-DC-1, FW-TerrERU-MC-AII-DC-2, FW-TerrERU-SF-DC-1, FW-TerrERU-
AT-DC-2, FW-WFP-DC-1, FW-WFP-DC-3). A desired condition in the Invasive Species section
advocates invasive species at levels that do not disrupt ecological composition, structure, and
function; do not affect the sustainability of native and desirable non-native species; and do not
disrupt the natural fire regime (FW-Inv-DC-1). Native species and their habitat are supported by
language throughout the plan (FW-Eco-DC-1, FW-Water-DC-6 and G-6, Fw-Rip-Strm-G-1, FW-
Rip-WtInds-DC-1 and 2, FW-Rip-Spr-DC-2 and G-3, FW-Rip-RipType-DC-2, 6, and G-2, FW-
TerrERU-AII-G-3, and in various ERUs, FW-RdsFac-G-9, FW-Rec-Dev-G-2, SA-RWild-DC-3,
SA-WSR-DC-3), and are part of the monitoring plan (Questions 12 and 13). This emphasis on
native species and natural processes builds resiliency and addresses the uncharacteristic
disturbances that may lead to increased risk of invasion. Alternative B (modified) would better
address the threat of exotic spruce aphid and the resulting loss of spruce that would alter
vegetative composition and structure and increase the risk of fire in the Spruce-Fir ERU.

A desired condition in the section on developed recreation has a goal that non-native or invasive
plants and non-native or invasive agquatic organisms are not established or transported around
these high-use areas of the forest (FW-Rec-Dev-DC-9). A guideline in the same section requires
managers to control invasive species at these sites before they become established and
widespread (FW-Rec-Dev-G-2). These components would help protect the natural habitats at
recreation sites across the forest while addressing non-native or invasive species. A wildlife
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guideline requires the use of established protocols to prevent the introduction and spread of
disease (including chytrid fungus that kills amphibians) (FW-WFP-G-12).

Non-native grasses are problematic in the desert ecosystems on the forest. Forestwide desired
conditions for interior chaparral and grasslands incorporate guidance for these non-natives. FW-
TerrERU-IC-DC-3 and FW-TerrERU-Grass-DC-2 state that invasive plants do not alter the fire
regime or facilitate the spread, intensity, or severity of uncharacteristic fire in these ERUs. This
guidance is important for these areas and is absent from alternative A. This guidance would help
reduce the threat of uncharacteristic disturbance, which can lead to increased risk of invasion,
while addressing departure in these unique ecosystems.

Roads can be corridors for invasive plant introduction. Forestwide guidance for roads focuses on
maintaining an adequate transportation system while addressing the desired conditions for other
resources. Forestwide guidance for roads (FW-RdsFac-G-8) provides for naturalization of
temporary roads, while reducing potential impacts such as possible introduction of invasive
species. This and other guidance would reduce the threat of non-native or invasive plants from
roads.

In contrast to alternative A, desired conditions for Spruce-Fir in alternative B (modified) seek
levels of disturbance by invasive animals that are comparable to the outcomes of more
characteristic insect disturbance (FW-Veg-SF-DC-2, 4, 5). Rather than focusing on the cause of
the disturbance, the desired conditions focus on acceptable levels of declining trees, snags, and
resilience to disturbance within the ERU. As a result, these alternatives would better provide for
the viability of species associated with this ERU because they characterize that the disturbance
may change over time, but set desired conditions for what outcomes provide for habitat
conditions conducive to supporting associated species.

Other sections of the revised forest plan address disease in caves that could potentially affect
cave-dwelling species like bats (FW-BioPhys-Geo-DC-3; FW-BioPhys-Geo-G-6), diseases that
can be transmitted between domestic and wild sheep (FW-Graz-G-8, 9), and disease and non-
native or invasive species specifically in the Inner Basin and Verde Valley management areas
(MA-InBsn-G-2, MA-VerdeV-G-1).

Management approaches in Invasive Species remind managers to coordinate with stakeholders
and the public to reduce or eliminate the potential or existence of non-native or invasive species
as well as to encourage the prevention of accidental introduction and spread of invasive species
carried by contaminated vehicles, equipment, people, or materials. A management approach in
Geological Resources reminds managers to “educate the public about the unique ecological and
aesthetic value of biophysical features including safety, etiquette, disease prevention, and
resource protection.”

Alternative B (modified) recommends 8,733 acres of proposed wilderness. These additional acres
are additions to three existing wilderness areas. The Strawberry Crater (6,579 acres) and Abineau
(415 acres) recommended wilderness areas are additions to the existing Strawberry Crater and
Kachina Peaks Wilderness Areas, and the Davey’s (1,739 acres) recommended wilderness area is
an addition to the existing Fossil Springs Wilderness. The Davey’s recommended wilderness area
is in a remote area that currently receives low visitation and has minimal impacts from
management activities and roads. These recommended wildernesses will have minimal overall
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effect on the treatment of invasive species on the forest because the individual recommended
wilderness areas adjoin existing wilderness and the overall area is relatively small.

Alternative C

Alternative C has the same effects as alternative B (modified) except it has 335,371 acres of
reduced public access or restrictions on large groups in certain areas of the forest (Anderson
Mesa, Blue Ridge, Hospital Ridge, Jack’s Canyon, Knoll Lake, Limestone Pasture, Pine Grove,
and Second Chance Management Areas). People, equipment, and vehicles can spread or introduce
some invasive plants or animals, and disease. Alternative C would reduce the potential for
introduction or spread of non-native species and disease in these management areas because of
these restrictions. This alternative would not eliminate the potential for spread or introduction
because invasive species and disease could be spread or introduced through administrative or
permitted activities, as well, but would reduce the risk of non-native invasive plant introduction
and dispersal by vehicle traffic on roadways because public use in these areas would be restricted
or eliminated.

Alternative C also differs from alternative B (modified) because there are 13 recommended
wildernesses in this alternative totaling 90,852 acres. These areas occur through several ERUs
and management areas. Currently, management of these areas is no different than adjacent areas
that will not be included. Control of non-native or invasive species is the same across all areas. If
these areas become designated wilderness, control of non-native or invasive species would need
to comply with regulations currently applicable to wilderness. For example, no motorized
vehicles could be used in the areas and herbicide treatments would need a higher level of
approval. Alternately, approval of these recommended wilderness areas would eliminate
mechanized and motorized travel except in emergency situations, which would eliminate the risk
of introduction and dispersal of non-native or invasive species by vehicle travel. Management
activities such as timber harvest would be eliminated from these areas, which would reduce the
risk of introduction or spread of non-native or invasive plants. Management actions that would
address departure in some of the ERUs promote resiliency may also occur in some of these areas.

Alternative D
Alternative D has the same effects as alternative B (modified).

At-risk Species

Some stakeholders were concerned that plan language does not fully address the needs for at-risk
species and should be updated to do so. Some species may require plan components associated
with their habitat, while others may need species-specific plan components. Plan language should
address management of habitat and point to conservation agreements, both of which may
preclude listing of proposed or candidate species.

At-risk species include threatened or endangered species, or those proposed for listing, Forest
Service sensitive species, endemic species, or those with restricted distributions. Some species are
naturally rare and the intent of management is not to make them more common. Rarity can
assume different forms. Some species are geographically widespread, but never abundant in any
location, such as ferns and orchids. These species tend to have large ranges and may occur in
several habitats, but have consistently low population numbers in areas where they occur
(Rabinowitz 1981). Endemic species have a small geographic range, but can be abundant with the
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range (Rabinowitz 1981). Many endemic plants on the forest are in this second category. Other
species may be known from only a few locations with only a few individuals known from within
those locations, such as some aquatic invertebrates.

Limitation to certain soil types is a driving factor for rare plants on the forest. These are known as
edaphic endemics and include many rare plant species discussed in this FEIS including the
federally endangered Arizona cliffrose and other species that occur only on Verde Formation
soils; Sunset Crater beardtongue, Diamond Valley suncup and serrate phacelia that occur cinder
soils of the Sunset Crater Volcanic field, and Rusby’s milkvetch that is known only from the San
Francisco Peaks volcanic field. The limitation of particular species to certain soil types may help
them escape competition from more common related species (Anderson 1996).

Environmental Consequences

All Alternatives

All alternatives would contribute to species viability and the recovery of the listed species with
the following plan language. Plan components in all alternatives support managing for sustainable
populations of native plant and animal species, contributing to the survival and recovery of listed
species, and allowing for the repatriation of extirpated species (1987 Plan, page22-1; FW-WFP-
DC-1, 2). All alternatives have a standard such that direction for species listed as threatened,
endangered, proposed, or candidate take precedence over direction for species not listed by the
U.S. Fish and Wildlife Service as well as direction to comply with approved recovery plans (1987
Plan, page 64; FW-WFP-S-1; FW-WFP-G-1, 2). Alternative A has a goal to manage habitat to
maintain viable populations of wildlife and fish species (1987 Plan, page 22-1). Other goals are to
improve habitat for listed threatened, endangered, or sensitive species of plants and animals and
other species as they become threatened or endangered; to work toward recovery and delisting of
threatened and endangered species; and to identify and protect areas that contain threatened,
endangered, and sensitive species of plants and animals (1987 Plan, pages 23, 66, 206-9, and FW-
WFP-DC-1, 2, 3, 4, 5).

All alternatives have language that would improve conditions for Southwestern Region sensitive
species and would support and provide habitat and potentially suitable habitat for viable, self-
sustaining populations (1987 Plan, pages11-1, 23-1; FW-WFP-DC-1-9).

The concept of rarity can also be applied to entire plant communities (I1zco 1998). Within the
National Forest System, these rare communities can receive special designation such as in
botanical areas. There are four botanical areas designated on the forest. The Fern Mountain
Botanical Area protects a unique high-elevation riparian community where Bebb’s willow is the
dominant species. Verde Valley Botanical Area protects the habitat of Arizona cliffrose, its unique
associated plant community and soil type (Verde Formation). The Mogollon Rim Botanical Area
is an example of the white fir/bigtooth maple community that occurs along the Mogollon Rim.
The Fossil Springs Botanical Area is the smallest and protects deciduous riparian forest
associated with a perennial spring.

All alternatives have protective language for botanical areas (1987 Plan, page 193, SA-
RNABotGeo-DC 5-6). Plan language promotes management that would maintain, as nearly as
possible, existing conditions, unique characteristics, and natural processes for public enjoyment,
demonstration, and study. This guidance would have beneficial effects for the botanical resources
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in these areas by maintaining or enhancing the survival, reproduction, or habitat for the associated
species.

All alternatives have plan objectives or management emphasis to improve or restore riparian
ecosystems (1987 Plan, pages 23, 172-177; FW-Rip-WtlInds-O-1, FW-Rip-Spr-O-1, FW-Rip-
RipType-O-1, and FW-WFP-0-4) and promote the use of best management practices to maintain
or improve water quality (1987 Plan pages 71 and 72-1; FW-Water-G-4, FW-BioPhys-Geo-G-8,
FW-Soil-G-1). Plan language in alternative A promotes implementation of filter strips to maintain
natural processes and riparian composition and structure, while alternatives B (modified), C, and
D update this language by providing for aquatic management zones to protect water quality and
to avoid detrimental changes in water temperature, chemical composition, sediment deposits, or
blockages (1987 Plan, pages 71 and 72; FW-Rip-All-G-3, FW-Rip-Strm-G-2). These plan
components would maintain or improve water conditions, habitat for aquatic and riparian species
(many of which are either federally listed or Forest Service sensitive), and connected downstream
resources. This is beneficial for aquatic and riparian at-risk species.

All alternatives would contribute to species viability, especially edaphic endemics, with language
that maintains soil quality and function (1987 Plan, page 23; FW-Soil-DC-1, 2, 3 and 4).

Non-native or invasive species are a major threat because they can compete or hybridize with
native species, feed on them, spread disease or parasites, and significantly disrupt ecosystems.
See Non-native or Invasive Species in the section on Wildlife and Plant Issues and Topics for
discussion on this topic.

By law and policy, all alternatives would evaluate potential impacts to species and habitats using
a biological assessment and projects would consult with the Fish and Wildlife Service when
needed. The evaluation and consultation would result in various measures intended to mitigate or
remove impacts to the species and habitat. Alternative A has this as plan language on page 65.
The other alternatives strive to not repeat policy or laws in the plan. There is no difference
between alternatives.

Alternative A

Alternative A has language to follow approved or more recent conservation strategies or
assessments only for certain species: for bald eagles (1987 Plan, page 206-100), Arizona
leatherflower (hairy clematis) (1987 Plan, page 65-7), Arizona bugbane (1987 Plan, page 206-10)
and Flagstaff pennyroyal (1987 Plan, pages 65, 206-10), but lacks this direction for other species.

Alternative A would suppress fires that threaten habitat of threatened and endangered, or sensitive
species (1987 Plan, page 95). Fires can result in habitat loss and damage, and plant and animal
mortality or injury. Fire suppression is intended to reduce the effect of fire on habitat; however,
the language does not address the techniques used to suppress wildfires, some of which (such as
fire retardant) can be harmful to species or their habitat. Fire suppression has also resulted in
missed fire return intervals in fire-adapted ecosystems, which, over time, has resulted in altered
composition structure (high densities of trees), and can ultimately increase the vulnerability of
habitat to future fires.

Some direction that specifically focuses on associated rare plants is limited to only certain
management areas. Reasons for closing areas in the Cinder Hills OHV area may include locations
of sensitive plants such as Sunset Crater beardtongue. Another guideline would make necessary
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adjustments to this area to ensure the continued existence of this endemic plant (1987 Plan, pages
180 and 182). This would be beneficial for the species, but may not address all occurrences of
this plant.

Alternative A is limited in terms of its overall ability to positively affect threatened and
endangered species because it lacks clear desired conditions, standards, and guidelines developed
using the best available science, and some direction is outdated. Alternative A does not reflect
some of the changes in social, economic, and ecological conditions that have occurred since it
was signed, and as a result, is the least able of the alternatives to adapt to changing conditions. It
does not specifically address climate change issues and recommends no new wilderness.
Alternative A has more prescriptive guidance for the management of old-growth forest than the
other alternatives.and is focused more on the stand level, rather than collectively across the
landscape. This approach does not reflect natural disturbance regimes and could negatively
impact forest-dependent species like the Mexican spotted owl by putting forested ERUs at greater
risk from stand-replacing fire or uncharacteristic outbreaks of insects or disease. Alternative A
also lacks forestwide language that directly addresses the significant threats of disease and
invasive, non-native animals. At a minimum, species viability will be maintained, but ecosystem
recovery will be on a slower, and less focused trajectory than for the action alternatives.

Alternative B (modified)

Unlike alternative A, plan language in alternative B (modified) promotes habitat conditions that
would provide microsites and refugia for species with restricted ranges (FW-WFP-DC-5) and
would provide the resiliency and redundancy necessary to maintain species diversity and
metapopulations (FW-WFP-DC-3). Projects and management activities should be designed and
implemented to maintain refugia and primary life cycle needs of Southwestern Region sensitive
species and to protect and provide for narrowly endemic species and species with restricted
distributions where they are likely to occur (FW-WFP-G-10).

Like alternative A, alternative B (modified) has direction to follow conservation strategies,
assessments or plans to improve the status of species and prevent Federal listing; however, rather
than restrict this to a few species, alternative B (modified) expands this direction via a forestwide
guideline to apply to all species (FW-WFP-G-2). This would result in improved survival and
reproduction of species and improve the potential for recovery of threatened and endangered
species.

Alternative B (modified) lacks the alternative A language to suppress fires in threatened,
endangered, and sensitive species habitat and instead recognizes that fire is essential for the
restoration of fire-dependent and fire-adapted ecosystems and the species that evolved with those
ecosystems. In addition, unlike alternative A, alternative B (modified) has the following
guideline: “Fire suppression techniques that minimize habitat and disturbance impacts should be
used where there are federally listed and Southwestern Region sensitive species, consistent with
public and firefighter safety” (FW-WFP-G-9). This is intended to mitigate potential impacts, such
as ground disturbance from heavy equipment and hand lines that could occur with suppression
tactics. Reducing ground disturbance would reduce the potential introduction of non-native
invasive plants, reduce soil compaction and erosion, and reduce damage to existing vegetation.

Sensitive soils are protected because project-specific design features that minimize or avoid soil
impacts would be used when projects occur on soils sensitive to degradation (FW-Soil-G-3). This
would contribute to the viability of edaphic endemic plant species (such as those associated with
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the Verde Formation) because the design features would protect the plant habitats from soil
compaction and erosion.

Another important aspect of alternative B (modified) is that wildland fires would not result in loss
of ecosystem function (FW-Fire-DC-3). Ecosystem function is important because an underlying
assumption of the revised plan is that sustainable populations of native species would be
maintained or enhanced where the ecosystems in which they occur or evolved are functioning
properly, including at-risk species. The emphasis on ecosystem function, contributions, and
resiliency is better articulated in alternative B (modified) than alternative A. See FW-Eco-DC-1,
2, FW-Soil-DC-1 and 2, FW-Water-DC-1, 2 and 3, FW-Rip-All-DC-1, G-2, FW-Rip-WtInds-DC-
1, FW-Rip-Spr-DC-1, and FW-WFP-DC-1.

Alternative B (modified) has objectives to implement at least 20 actions for federally listed
species that contribute to recovery or implement recovery plan actions during each 10-year period
of the life of the plan (FW-WFP-0O-1); to implement at least 10 activities to benefit sensitive
species that contribute to positive trends to avoid the need for listing during each 10-year period
over the life of the plan (FW-WFP-0O-2), and to restore or enhance at least 60,000 acres of
terrestrial wildlife habitat during each 10-year period of the life of the plan (FW-WFP-O-3). This
could enhance the survival or reproduction of species affected by future treatments or actions.

Unlike alternative A, alternative B (modified) specifically supports refugia and conditions for
endemic, rare, or specialized species (in general FW-WFP-DC-5 and FW-WFP-G-10; for caves
and karst FW-BioPhys-Geo-DC-3 and FW-BioPhys-Geo-G-6, 7; for cliffs FW-BioPhys-Geo-DC-
6; for talus slopes FW-BioPhys-Geo-DC-7; for springs FW-Rip-Spr-DC-5, FW-Rip-Spr-G-4, and
MA-InBsn-G-3; and for Desert Communities and Alpine Tundra ERUs FW-TerrERU-DC-DC-4
and FW-TerrERU-AT-DC-2). This language would promote survival and sustainability of these
species and their habitats. For example, spring sources would be protected, which is where many
spring specialist species reside. Microclimates in caves that provide specific conditions for bat
maternity colonies or winter roosts would be maintained.

In addition to the existing botanical areas, alternative B (modified) includes the establishment of
the Cottonwood Basin Geological and Botanical Area, which protects unique geologic formations
(fumaroles) and vegetation associated with the uplands and springs within the area. The proposed
geological and botanical area contains most of the known Bigelow’s onion (a rare species)
occurrences on the forest. These areas would be protected by the same plan language as described
for botanical areas under All Alternatives.

Guidance in alternative B (modified) for forest products (FW-FProd-G-4) provides an added layer
of protection, compared to alternative A, from disturbances associated with plant collection. This
guideline provides direction for collecting rare plants and those on the Southwestern Region’s
sensitive species list, stating that they should not be collected unless the forest has information
that the species can withstand collection and will persist on the forest.

Alternative B (modified) has a higher contribution to the viability of at-risk species over time
than alternative A. This alternative is better than alternative A at moving ecosystems that support
at-risk species on a trajectory toward achieving desired conditions within the 10- to 15-year life
of the plan. Alternative B (modified) better addresses climate change than alternative A (see
section on Climate Change under Wildlife and Plant Issues and Topics). This alternative has more
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clearly defined plan components that better address all ecosystems, species needs at a fine scale
level, species with restricted distributions, invasive and non-native species, and disease.

Alternative C

Alternative C has the same effects as alternative B (modified) except for the following:
Alternative C has more recommended wilderness than any other alternatives. This would have
both positive and negative effects for some threatened and endangered species. While disturbance
(e.g., invasives, noise) caused by human interactions might be minimized in these proposed areas,
and connectivity may be improved, the forest would also be more limited in its ability to protect
these ecosystems from natural disturbance, which could make them more vulnerable to
uncharacteristic stand-replacing fire and other effects that are likely to become more frequent and
intense with a changing climate. Additionally, like alternative A, alternative C has more
prescriptive guidance for managing old-growth forest and does not reflect natural disturbance
regimes. This prescriptive guidance would increase the risk for uncharacteristic disturbances and
potential loss of the habitat in the long term.

Alternative D

Alternative D has the same effects as alternative B (modified) except it only includes the
Cottonwood Basin Geological Area, not the Botanical Area as in alternatives B (modified) and C.
The geological area portion does not include the known occurrences of Bigelow’s onion.
Alternative D proposes no new wilderness areas. It also allows for more semi-primitive recreation
(e.g., biking) and more energy transmission corridors; guidance which could potentially impact
some threatened and endangered species by causing more disturbance and increasing the chances
for wildlife injury or mortality as a result of collisions with expanded areas of transmission line or
other energy infrastructure.

Coarse Filter: Habitat

The species viability analysis uses a two-stage process. The coarse filter analysis, which looks at
habitat, is the first stage. The fine filter analysis discussed below will look at species with specific
needs. This section applies the coarse filter analysis process that is described above in the
Analysis subsection of the Species Viability section. Of particular importance, the Analysis
subsection provides detailed information and definitions on the factors and ratings (e.g.,
abundance, likelihood of habitat limitation variable, and management effect) that are used in the
coarse filter analysis for every habitat. See tables Table 6, Table 7, Table 8, Table 9, and Table 10
for an explanation of the factors and ratings that are used to develop the summary of the coarse
filter analysis tables in this section. Those factors and ratings are used to evaluate the primary
habitats considered in this section. Detailed information for the habitats is located in the
respective specialist reports, volume | of the Final Environmental Impact Statement, and in the
section on Wildlife and Plant Issues and Topics. The analysis of alternatives focuses on the most
relevant threats, resources, uses, and activities that are expected to have the greatest impact on
each habitat.
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Desert Communities and the Verde Formation

Affected Environment

Amount

There are about 81,128 acres of Desert Communities within the forest boundary and about
77 percent (62,877 acres) of this is managed by Coconino NF. The remainder is primarily private
with a mix of State, city, county, and Indian reservation.

Table 12 summarizes the information used to estimate the likelihood that the Desert Communities
ERU would be a limiting factor to the viability of the associated species. The abundance of
Desert Communities is categorized as Occasional, because, at nearly 63,000 acres, it occupies
about 3 percent of the forest. Habitats classified as Occasional generally cover 1 to 10 percent of
the forest and are encountered occasionally.

Habitat Quality and Distribution

The Desert Communities ERU occurs in the lower elevations of the Verde Valley in creosote-
dominated, alluvial position and on old stream terraces. It encompasses the Verde Valley
Botanical Area (1,209 acres) and 178 acres of the proposed Cottonwood Basin Geological and
Botanical Area. There are 877 acres or about 1.3 percent of Desert Communities are in the
Sycamore Canyon Wilderness.

The dominant species in Desert Communities are creosote bush and mesquite, but other species
may include: cat claw acacia, saltbush, desert broom, desert willow, Apache plume, hedgehog
cacti, cholla, and tobosa grass. Some areas may be barren with abundant sand, rock, gravel, scree,
or talus. The Desert Communities ERU supports a uniqgue community of endemic plants adapted
to its calcium-rich soils; it also supports a plant, Arizona cliffrose, which is federally listed as
endangered and only occurs in a very restricted portion of this ERU. Climate is the primary
natural disturbance, and extreme climate variability (namely from temperature and precipitation)
can cause temporary and localized shifts in vegetative composition.

Most of the ERU occurs in soils associated with the Verde Formation which are ancient lakebed
soils. The Verde Formation covers about 69,039 acres in soil units 350, 381, and 385 of the
Terrestrial Ecosystem Survey (TES), which classifies ecological types and maps terrestrial
ecological units across the forest. In the Verde Formation soils, primary natural disturbances are
weather, climate, soil chemistry, and natural soil movement (inherent erosional processes) and
fire is infrequent and low to mixed severity. In areas outside the Verde Formation soils, primary
natural disturbances are climate, low intensity/high severity fire, and natural soil movement (e.g.,
natural shrink-swell and seasonal surface cracking). The white soft soils of the Verde Formation
have high levels of calcium carbonate, a high pH, limited soil moisture potential, generally sparse
vegetation, low litter, and have low productivity compared to the surrounding areas. They are
easily eroded.

The Verde Formation supports a variety of relict, disjunct, and endemic plant species because the
surrounding dominant species are generally excluded from this soil type, thereby reducing
competition for moisture and allowing the rarer species to survive (Anderson 1986 and 1996).
These species include: Arizona cliffrose, Heath-leaf wild buckwheat, Ripley’s wild buckwheat,
Rusby’s milkwort, Verde breadroot, Verde Valley sage, and Verde four-nerve daisy.
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Using the analysis process described under the Species Viability section above, table 12 shows
that the vegetation quality of Desert Communities is classified as poor and trending away from
reference conditions. It has high departure and the number, size of habitat areas, or evenness in
distribution across the landscape is greatly reduced. There is increased density of shrubs and
understory species compared to reference conditions and increased fragmentation from
urbanization.

The quality of soils in Desert Communities (including the Verde Formation) is classified as fair.
This means it has a moderate departure from reference conditions and the number, size of habitat
areas, or evenness in distribution across the landscape is somewhat reduced relative to reference
conditions.

Table 12 shows that there is a high likelihood that Desert Communities habitat could be limiting
to the associated species. The likelihood that habitat would be limiting to the associated species
was derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality because vegetation is assumed to respond
faster than soil to treatments or disturbances and thus would better reflect differences between
alternatives.

Table 12. Summary of coarse filter analyses for Desert Communities ERU

Alternatives B (modified),

Habitat Existing Alternative A C.and D Associated Species
Abundance Occasional Occasional Arizona cliffrose,
Arizona phlox, Philip’s
Quality- Poor, Poor, trending away (Grand Canyon)
Vegetation trending agave, Heath-leaf wild
away buckwheat, Ripley’s
wild buckwheat,
Quality-Soll Fair, static Fair, static Fair, trending slowly toward | Rusby’s milkwort,
Likelihood of | High High Sacred Mountain
Limitation agave, Tonto Basin
agave, Verde
Management 3: Plan 2: Plan components breadroot, Verde
effect components maintain or improve habitat | Valley sage, Basin
maintain or quality by maintaining or bladderpod, Bigelow's
improve improving protection and onion, Mearn’s lotus,

protection and
management for
some habitat
occurrences in
the plan area.

management for most
habitat and habitat element
occurrences in the plan
area.

Verde four-nerve daisy

Table 12 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

There are about 877 acres of Desert Communities in the Sycamore Canyon Wilderness.
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There are 1,029 acres of Desert Communities in the Verde Valley Botanical Area.

Risk Factors

Invasive plants, uncharacteristic fires, and dispersed recreation off of designated trails are primary
threats to Desert Communities ERU. Vegetation in this ERU is generally widely spaced and
limited by arid soils and climate. Increased abundance and distribution of invasive exotic annual
grasses would fill in the spaces between plants, increase competition for water and nutrients, and
increase the continuity of fuels. This could result in increased frequency and severity of wildfires.
Because most species in this habitat are not adapted to more frequent fire disturbance, mortality
of native species would occur and disturbance-adapted invasive or non-native annual vegetation
could spread.

Excessive disturbance of Verde Formation soils could result in accelerated erosion, soil
compaction, or an increase in soil pH. The main threat to the Verde Formation ecosystem is
dispersed recreation off of designated trails due to increasing recreation demand in the Verde
Valley. Social trails and off-trail activities on this type of soil can remove vegetation and
accelerate erosion more rapidly than on other sites within Desert Communities and Semi-desert
Grasslands. In addition, off-trail mountain biking entering the 1,208-acre Verde Valley Botanical
Area from Dead Horse State Park has led to a proliferation of social trails that has accelerated
erosion within the botanical area and habitat for associated plant species.

Associated Species
Associated species are listed in table 12.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, G-10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance, and once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116: FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Plan language under all alternatives directs implementing site-specific best management practices
(BMPs) for ground-disturbing projects (1987 Plan, page 71; FW-Soil-G-1, 2, 3). Implementation

Coconino National Forest
58



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

of this direction would avoid or limit ground-disturbing activities that could cause loss of
protective vegetative ground cover. This direction would also avoid or limit detrimental impacts
to soil condition and productivity, including to soils with high burn severity, sensitive soils with
moderate or severe erosion hazard, and calcareous soils that have high wind erodibility when
exposed. Where such disturbances cannot be avoided, project-specific BMPs should be
developed. Finally, specific project design features would be required on projects occurring on
slopes greater than 40 percent grade where soils with moderate or severe erosion hazard ratings
occur or where soils are sensitive to degradation when disturbed.

About 766 acres (1 percent) of Desert Communities are in designated wilderness. Designated
wilderness areas would be managed according to applicable laws, policy and Forest Plan
direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to 11; SA-Wild-DC-S-1, 2;
SA-Wild-DC-G-1 to 7). Wilderness designation limits most active vegetation management
because motorized use and mechanized use is not allowed. Motorized and mechanized access can
kill or damage plants, can degrade the habitat through soil compaction and soil loss, and can
introduce non-native species that compete with native plants for resources. This can negatively
affect the reproduction and survival of individual plants or populations. Ground-disturbing
activities are primarily confined to main trails, trailheads, and key points of interest, at which
invasive species introduction and establishment, or accelerated erosion could occur depending on
the level of use. The lack of ground-disturbing activities elsewhere would be beneficial by
reducing the risk of invasive plant introduction and dispersal by motorized or mechanized use.
However, limited access associated with designated wilderness could preclude restoration
treatments that require motorized equipment for treatments or for safety or make them harder to
do logistically. Lack of restoration treatments could result in missed fire return intervals, an
unnatural increase in fuels, increased density of shrubs and trees, or establishment and spread of
invasive or non-native species. This could slow the trend toward desired conditions or increase
the risk of uncharacteristic fires in localized areas more so than in the other alternatives.
Uncharacteristic fire could facilitate the spread or establishment of invasive or non-native species,
which could then alter area hydrology, fire regime, and biodiversity.

Off-road travel in the Verde Valley Botanical Area is not allowed in any alternative (1987 Plan,
page 194; SA-RNABotGeo-DC-5; SA-RNABotGeo-G-1). New utility corridors would also avoid
the Verde Valley Botanical Area (1987 Plan, page 79; FW-SpecUse-G-10). This would result in
less disturbance to soil and plants, in less erosion and soil compaction, and eliminate habitat
damage from these activities.

A portion of the Desert Communities ERU lies in the Ladders Bald Eagle Breeding Area Seasonal
Closure, whose purpose is to protect wildlife habitat and rare wildlife. In the current plan, this
closure is referred to as Closure Order 16-52 (1987 Plan, page 167). Alternatives B (modified), C,
and D include direction to close the area to motor vehicle use from December 1 to June 15, and
also prohibit watercraft from landing, using the beach, or delaying passage within the closure area
(MA-VerdeV-DC-7; MA-VerdeV-S-1). This would be beneficial to native species and their
habitat because motor vehicle use and associated soil impacts (compaction, accelerated soil
erosion, soil disturbance) or vegetation impacts (crushing or introduction of non-native plants)
would be eliminated during this time period. This would be particularly beneficial for low-
elevation plants and their pollinators, because they are actively growing and reproducing during
this time period.

Coconino National Forest
59



Revised Land and Resource Management Plan

Alternative A

Table 12 shows that under alternative A, vegetation quality would remain poor and trend away
from desired conditions. The poor condition means that this ERU has a high departure from
desired conditions and the number, size of habitat areas, or evenness in distribution across the
landscape is greatly reduced. Soil quality, including in the Verde Formation, would remain fair
with a static trend. This means it has a moderate departure from reference conditions and the
number, size of habitat areas, or evenness in distribution across the landscape is somewhat
reduced relative to reference conditions.

There is a high likelihood that Desert Communities could be a limiting factor to the viability of
the associated species. This likelihood was derived by combining the value for habitat abundance
with the value for vegetation quality. Vegetation quality was used instead of soil quality because
vegetation is assumed to respond faster than soil to treatments or disturbances and thus would
better reflect differences between alternatives.

The management effect rating for all habitats is a 3, which means that plan components in
alternative A maintain or improve protection and management for some habitat occurrences in the
plan area. Alternative A contributes less to the maintenance and sustainability of Desert
Communities than the other alternatives.

The current plan contains no specific desired conditions for Desert Communities or the Verde
Formation and has outdated direction for fragile desert soils. About 87 percent of the ERU is
included in the Verde Valley Management Area (MA 11) with the remaining percentage spread
throughout nine management areas. The management emphasis for MA 11 is watershed
condition, range management, wildlife habitat for upland game birds, and dispersed recreation
(1987 Plan, page 166). The direction for soil in MA 11 focuses on achieving range improvement
by identifying areas suitable for soil scarification and seeding of early seral species to a “more
productive state” and to evaluate soils to determine the best species to promote stabilization (1987
Plan, page 169). This direction does not move this ERU toward the ecologically based desired
conditions in alternative B (modified). Scarification would disturb the soil surface in the Verde
Formation and lead to increased erosion. Scarification and seeding of early seral species can
introduce non-native species like Lehmann love grass (Eragrostis lehmanniana) that compete
with native plants and facilitate fire spread. Range management focuses on less than satisfactory
range conditions, broadcast seeding following burning to increase production, and forage
improvement. See 1987 Plan, pages 166, 168, 169. Vegetative treatments to improve Desert
Communities would be reviewed for soil potential for revegetation and erosion potential prior to
treatment. Verde Formation could be avoided or mitigation measures could be employed to avoid
severe impairment of soil productivity. This could be protective of Verde Formation soils. The
current plan would also improve conditions on prioritized watersheds in unsatisfactory condition,
which could improve vegetation and soil conditions toward desired conditions in Desert
Communities depending on the methods used.

Desert Communities and the Verde Formation occur within the Verde Valley Botanical Area,
which is within MA 17 (special areas) of this alternative. Plan components in alternative A are
generally protective of the composition, structure, and function of the different vegetation types
within botanical areas. For example, existing conditions and natural processes would be
maintained; natural events would not be rehabilitated; and off-road driving would be prohibited
(1987 Plan, page 194). Visitors should be limited in some areas depending on carrying capacity
and the uniqueness and ecological condition of these areas should be protected and maintained,
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including in allotment management plans. In addition, timber harvest and firewood cutting is
prohibited (1987 Plan, page 195). Other protective measures include: Special-use authorizations
that would or could adversely affect the areas would not be allowed; adjacent roads would be
managed to prevent vehicular intrusion, and road access would be blocked and obliterated. Fire
suppression tactics would minimize damage to character of the areas and prescribed fire with
planned ignitions may be used as a management tool, provided it is a compatible use (1987 Plan,
page 196). Collectively, these standards and guidelines mitigate the soil disturbance and plant
damage that can result from these activities and maintain the conditions and characteristics for
which this botanical area was established.

Mechanized use in botanical areas is not explicitly addressed, resulting in vague direction to
managers. It is unclear as to whether mechanized use is prohibited, is allowed only on trails, or is
allowed on and off trail in these areas. Consequently, mechanized use could damage vegetation or
contribute to accelerated soil erosion within localized areas in this ERU.

Alternative B (modified)

Table 12 shows that vegetation quality would remain poor and still trend away from desired
conditions. This is primarily because management is not expected to increase substantially over
current levels. Soil quality would remain fair, but the trend shifts slowly toward desired
conditions, and thus, would improve faster than under alternative A. Although there are no
treatment objectives for this ERU, any action that occurs in this ERU would follow the proposed
revised plan direction and would either maintain or move the ERU toward the proposed desired
conditions. The likelihood remains high that Desert Communities would be limiting to the
associated species, however.

The management effect would be a 2, which means that plan components in alternative B
(modified) maintain or improve protection and management for most habitat occurrences in the
plan area, and thus, contribute more to the maintenance and sustainability of Desert Communities
and the viability of the associated species than alternative A.

Goals in the proposed revised plan have greater potential to reduce ERU departure and move
toward desired conditions than alternative A. Goals promote: properly functioning ecosystems
that are resilient to natural disturbances and climate change, the reduction of uncharacteristic
disturbances; endemic levels of invertebrates (including pollinators), and disease with occasional
outbreaks; and a balance of desirable non-native species and subspecies with properly functioning
ecosystems (FW-Eco-DC-1 to 4). Goals include a mosaic of vegetation conditions, densities and
structures and various scales that reflect natural disturbance regimes, resilience to disturbances,
adaptions to climate variability, connections based on natural patterns, and allowances for
inclusions, variability, and ecotones (FW-TerrERU-AII-1 to 4).

This alternative contains explicit desired conditions for Desert Communities that promote various
seral stages of native species in natural patterns of abundance and distribution; promote native
endemic plants species and beneficial relationships with microbes (key for plant species in arid
environments), as well as the recovery of arroyos and gullies (which are a prominent yet
undesirable legacy of past uses and activities) (FW-TerrERU-DC-DC-1, 2, 4). There is a goal that
uncharacteristic fires would be infrequent and localized (FW-TerrERU-DC-DC-3). This is
particularly relevant because this ERU is not fire-adapted.
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Desired conditions in the soil section would promote proper functioning soils, soil protection and
stabilization, and nutrient cycling (FW-Soil-DC-1 to 4). Forestwide soil guidelines would avoid
excessive ground disturbance, limit accelerated erosion, and minimize bringing more calcareous
soil to the surface (FW-Soil-G-1 to 3). Bringing calcareous soil to the surface would limit soil
plant nutrient availability. This is particularly positive for the Verde Formation soils that are soft,
calcareous, and easily erodible.

Forestwide direction for recreation would improve conditions in Desert Communities and the
Verde Formation more than alternative A. This is because it integrates the need to protect
sensitive resources from the impacts of motorized and non-motorized recreation; the need to
rehabilitate unauthorized trails so as to prevent accelerated erosion; and the need to potentially
restrict national forest visitor activities where they would inhibit site restoration or cannot be
made compatible through appropriate mitigations (FW-Rec-All-DC-6; FW-Rec-All-G-1, 2; FW-
Rec-Trails-DC-3, 4, 11; FW-Rec-Trails-G-1, 3.

There are 1,207 acres (about 2 percent of the ERU) of Desert Communities in designated or
proposed botanical areas: Verde Valley (1,029 acres) and Cottonwood Basin (178 acres). Plan
language in alternative B (modified) promotes protection and maintenance of the unique
characteristics of botanical areas and sustainability of their inherent physical and biological
processes that are not negatively impacted from human activities or permitted uses (SA-
RNABotGeo-DC-6; SA-RNABotGeo-G-1). Fires and allotment management plans would be
protective of the resources for which these areas were designated (SA-RNABotGeo-G-3, 4).

Unlike alternative A, mechanized use in botanical and geological areas is not suitable except
mechanized travel would be suitable on routes designated for mechanized travel. This plan
language is intended to limit soil and vegetation impacts to the trail prism (see Chapter 4
Recreation and Transportation Suitability). Subsequent environmental analysis would need to be
done for this direction to take effect. This direction applies to the Verde Valley Botanical Area
(1,029 acres of Desert Communities) and the proposed Cottonwood Basin Geological and
Botanical Area (178 acres of Desert Communities). Currently, only the Verde Valley Botanical
Area has designated trails, whereas there are none in the proposed Cottonwood Basin Geological
and Botanical Area, which also has most of the occurrences of Bigelow’s onion on the forest
(SEINet 2016). This alternative has specific guidance restricting travel to foot traffic within the
Cottonwood Basin Geological and Botanical Area (SA-RNABotGeo-G-7). Designation of this
area would preserve this unique botanical community and help protect the area from such threats
as illegal off-road vehicle use. This guidance would remove vehicle travel and would better
protect the unique rock formations and plants occurring in this area.

About 97 percent of Desert Communities ERU occurs within the Verde Valley Management Area.
Desired conditions and guidelines would maintain or improve conditions in the Desert
Communities ERU by promoting watershed function and balancing recreational opportunities and
dispersed recreation with resource protection and/or maintaining or moving toward other desired
conditions (MA-VerdeV-DC-4; MA-VerdeV-G-1, 2).

Desert Communities does not occur in recommended wilderness in alternative B (modified).

Alternative C

Alternative C has the same effects as alternative B (modified), except there are 949 acres
(1 percent) of Desert Communities ERU in five recommended wildernesses: Black Mountain
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(588 acres), Cedar Bench (189 acres), Cimarron-Boulder (65 acres), Deadwood Draw (42 acres),
and Hackberry (65 acres). Recommended wilderness would promote non-motorized and non-
mechanized activities, which would reduce motorized impacts to soil and vegetation in this ERU
(SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3, 5). However, limited access would make it more
difficult to suppress wildfires and to treat invasive species, which can spread fire and shorten fire
return intervals if they become widespread. This could increase the risk of uncharacteristic fires in
scattered localized areas more so than in the other alternatives. This would have little effect on the
ERU at the landscape level due to the relative small proportion of the ERU affected.

Another difference between alternative B (modified) and alternative C is that mechanized use on
designated trails in botanical and geological areas is not suitable in alternative C. There are no
provisions for mechanized use on designated trails. Subsequent environmental analysis would
need to be done for this direction to take effect. Compared to the other alternatives, this is most
protective for the plants and their habitat because one of the potential disturbances to soil and
vegetation would not be allowed. Not all potential disturbances to botanical and geological areas
would be eliminated, because horseback use and foot traffic would still be permitted. This would
remove vegetation and soil impacts from mechanized use along designated trails in the Verde
Valley Botanical Area, but would have no effect in the proposed Cottonwood Basin Geological
and Botanical Area, which currently lacks designated trails.

Alternative D

Alternative D has the same effects as alternative B (modified), except it only proposes the
Cottonwood Basin Geological Area. The geological area does not overlap the Desert
Communities ERU. The area covered by the Cottonwood Basin Botanical Area in alternative B
(modified) would be managed under the forestwide and management area direction applicable to
the area in alternative D. Alternative D includes no recommended wilderness areas. The
recommended wilderness areas of alternative B (modified) would be managed under the
forestwide and management area direction applicable to the area in alternative D.

Interior Chaparral

Affected Environment

Amount

There are about 50,736 acres of Interior Chaparral ERU within the forest boundary and about
99 percent (50,471 acres) of this is managed by the Coconino NF. The portion not managed by
the Coconino is primarily private.

Table 13 summarizes the information used to estimate the likelihood that Interior Chaparral ERU
would be a limiting factor to the viability of the associated species. The abundance of Interior
Chaparral is categorized as Occasional, because at 50,471 acres, it occupies about 3 percent of the
forest. Habitats classified as Occasional generally cover 1 to 10 percent of the forest and are
encountered occasionally.

Habitat Quality and Distribution

Interior Chaparral occurs at lower elevations, mostly in the Verde River basin, between the Semi-
desert Grassland and Pinyon Juniper Evergreen Shrub ERUSs. This shrub-dominated ERU varies
from widely scattered pockets within grasslands and woodlands to more extensive areas on steep
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slopes. Species composition and dominance varies across the landscape, depending on fire
history, soils, and topography.

Interior chaparral vegetation includes: turbinella oak, mountain mahogany, manzanita, desert
ceanothus, silk tassel, Stansbury cliffrose, and sumac. Fire is the primary natural disturbance.
Some chaparral species have fire adaptations such as needing fire or smoke for seedling
germination and establishment. Soil productivity is naturally low and most soils are inherently
unstable due to the steep slopes. Interior Chaparral is characterized by high-severity fire that
occurs primarily every 200+ years; however, some mixed severity fire may occur every 0 to

35 years. The fire return interval departure is high and trending away from reference conditions.
A few invasive exotic plant species are present in this ERU; however, because their populations
are few in number and acreage, this ERU is rated low for departure from reference conditions
with respect to weeds.

There are 8 acres of Interior Chaparral in the Casner Canyon Research Natural Area. About

707 acres (1.4 percent of the ERU) fall within the Oak Creek Research Natural Area, which has a
high level of recreation use and overlaps the Red Rock-Secret Mountain Wilderness. About

77 percent of the ERU occurs within designated wilderness.

Using the analysis process described under the Species Viability section above, table 13 shows
that the vegetation quality of Interior Chaparral is classified as good. It has a low departure and
the number, size of habitat areas, or evenness in distribution across the landscape is similar to or
only slightly reduced relative to reference conditions. The projected trend for vegetation structure
and composition is static, relative to reference conditions, but the trend for invasive exotic species
is away from desired conditions because of the anticipated spread of non-native grasses from
adjacent ERUSs.

The quality of soils is classified as good with a static trend relative to reference conditions. About
89 percent of the ERU is classified in satisfactory but inherently unstable soil condition. This
means that erosion is naturally happening faster than the soil can renew itself, generally on steep
slopes. The remainder of the ERU is considered satisfactory.

Table 13 shows that there is a low likelihood that Interior Chaparral habitat would be limiting to
the associated species. The likelihood that Interior Chaparral would be limiting was based on
integrating the habitat abundance value with the habitat quality value.

Table 13. Summary of coarse filter analysis for Interior Chaparral ERU
Alternative B (modified),

Habitat Existing Alternative A C.and D Associated Species
Abundance Occasional Occasional Bigelow’s onion,
Quality- Good, Good, trending Good, away Flagstaff pennyroyal,
Vegetation static away then fair, Mt. Dellenbaugh

away sandwort
Quality-Soll Good, Good, static Good, trending toward
static
Likelihood of Low Low at short term Low
Limitation Moderate at long
term
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Alternative B (modified),

Habitat Existing Alternative A C.and D Associated Species
Management 4: Decline in 2: Plan components
effect habitat quality as a | maintain or improve
result of habitat quality by
management or maintaining or improving
lack of protection and
management that management for most
result from plan habitat and habitat

components. Plan element occurrences in
components may the plan area.

not exist or may be

few.

Table 13 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors

Non-native invasive plant species, such as annual grasses can alter the natural fire return interval
and fire regime.

Associated Species
Associated species are listed in table 13.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

The majority of Interior Chaparral is found in wilderness. There are restrictions on the types of
activities that can occur within designated wilderness; some of which are based on the provisions
of the Wilderness Act (1964) and some are based on the direction provided in the current forest
plan. Under the Wilderness Act, the use of motorized or mechanized equipment is not allowed
because it is not compatible with wilderness objectives. Vegetation may not be managed through
mechanical harvest activities and ground disturbance from mechanical treatments would not
occur. If wildfires can be appropriately managed to meet resource objectives, then they, and
prescribed fires, could be used for restoration. Plan language promotes properly functioning
ecosystems that support a natural assemblage of native species indigenous to the wilderness area;
management activities and permitted uses that maintain or move toward desired conditions for
wilderness and other resources, and use levels that prevent wilderness values from being
compromised (1987 Plan, pages 105, 108-1 to 108-4; SA-Wild-DC-2, 3; SA-Wild-G-1, 2).
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Motorized and mechanized access can Kill or damage plants and can degrade the habitat through
soil compaction, soil loss, and the potential introduction of non-native species that compete with
native plants for resources and alter the fire regime.

All alternatives include guidance for management of research natural areas that would be
beneficial for Interior Chaparral in those areas by allowing natural processes and natural
conditions to prevail. This guidance would minimize recreational impacts by restricting camping,
prohibiting recreation fires, and limiting non-commercial group size (1987 Plan, page 196-1; SA-
RNABotGeo-S-1; SA-RNABotGeo-G-6). In addition, access should be restricted as needed to
maintain their natural, unmodified condition, and commercial tours would be prohibited except in
support of approved research (1987 Plan, page 196-2; SA-RNABotGeo-S-2). This guidance
would reduce the potential for human-caused fires and maintain the natural conditions for which
the RNA was designated, which include properly functioning soils and vegetation. This guidance
would also mitigate soil compaction, soil loss, and vegetation damage from some recreational
activities. Designated wilderness direction would prevail in the Oak Creek RNA.

Plan language under all alternatives directs implementing site-specific best management practices
(BMPs) for ground-disturbing projects (1987 Plan, page 71; FW-Soil-G-1, 2, 3). Implementation
of this direction would avoid or limit ground-disturbing activities that could cause loss of
protective vegetative ground cover, and detrimental soil disturbance including compaction or
soils with high burn severity and sensitive soils with moderate or severe erosion hazard and
calcareous soils that have high wind erodibility when exposed. Where such disturbances cannot
be avoided, project-specific BMPs should be developed. Finally, specific project design features
would be required on projects occurring on slopes greater than 40 percent grade where soils with
moderate or severe erosion hazard ratings occur or where soils are sensitive to degradation when
disturbed. This would help maintain good soil condition in this ERU.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance, and once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2,3; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-WFP-DC-10; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-
Rec-Dev-G-2; FW-TerrERU-Grass-DC-2). Additional information and analysis is discussed
under the Non-native or Invasive Species topic in the Wildlife and Plant Topics and Issues
section.

All alternatives would protect vegetation and soil in Interior Chaparral from trampling and
compaction by not allowing horse and pack stock in areas such as Fay, Wilson Mountain, West
Fork of Oak Creek, Devil's Bridge, and Boynton Canyon Trails within the Red Rock-Secret
Mountain Wilderness (1987 Plan, page 90; MA-RedRock-S-9).

Alternative A

Using the analysis process described under the Species Viability section above, table 13 shows
that under alternative A the vegetation quality of Interior Chaparral is classified as good in the
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short term, which means similar or only slightly reduced from desired conditions. In the short
term, structure and composition is expected to trend away from desired conditions as invasive
plant species expand and fire suppression prevents fire from playing its natural role in the ERU.
In the long term (after about 50 years), vegetation structure and composition is expected to be
even more departed from desired conditions, resulting in vegetation quality shifting to a fair
condition. Soil condition and soil productivity are currently in good (satisfactory) condition and
are expected to remain satisfactory under alternative A. Litter, vegetative composition, and
understory productivity are expected to remain about the same.

There is a low likelihood in the short term and a moderate likelihood in the long term that Interior
Chaparral could be a limiting factor to the viability of the associated species. These likelihoods
were derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality because vegetation is assumed to respond
faster than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

The management effect is a 4. This means that there could be a decline in habitat quality as a
result of management or lack of management that result from plan components. The existing
Forest Plan provides little to no direction and no desired conditions for this ERU, except for what
is in wilderness. The Sedona/Oak Creek Ecosystem-wide plan direction includes some beneficial
guidance, but it only covers a small proportion of Interior Chaparral ERU. Sedona/Oak Creek
Ecosystem-wide plan direction includes provisions to conserve or restore natural ecosystem
disturbance patterns and function and to promote the natural ecological role of fire within the
constraints of human health and safety, while the mosaic of vegetative conditions reduces the
occurrence of catastrophic fires (1987 Plan, pages 206-9, 206-11, 206-19). The ecosystem-wide
direction would reduce fire risk by prohibiting camping and campfires in the Neighborwoods,
Oak Creek Canyon, and Redrock-Front Country MAs, except in designated places (1987 Plan,
page 206-24). Alternative A contributes less to the maintenance and sustainability of Interior
Chaparral and the viability of the associated species than the other alternatives.

Prescribed fire and wildfires managed for resource objectives may be used in Interior Chaparral,
but there is no provision for using wildfires managed for resource objectives in the wildland-
urban interface (1987 Plan, pages 92, 155, 165) and the language to manage wildfires for resource
objectives in wilderness impedes the use of this tool (1987 Plan, pages 111, 112). This plan
language limits the restoration of fire as a natural process in the wildland-urban interface and in
wilderness, and canopy cover and shrub density would be expected to increase in these areas.
There would also be increased potential for uncharacteristic fire in the wildland-urban interface
and wilderness portions of this ERU. This is particularly problematic where the landownership
pattern is intermixed with different ownerships. This is a negative impact on the composition and
age class distribution of Interior Chaparral, which is a fire-dependent ecosystem.

Alternative B (modified)

Table 13 shows that vegetation quality will remain the same as in alternative A, i.e., good
condition with a trend away from desired conditions. Soil quality would be expected to remain in
good (satisfactory) condition and trend toward desired conditions under alternative B (modified).
Interior Chaparral would continue to have a low likelihood of being limiting to the associated
species. The management effect is a 2, which means that plan components in alternative B
(modified) maintain or improve habitat quality by maintaining or improving protection and
management for most habitat and habitat element occurrences in the plan area. Alternative B
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(modified) contributes more to the maintenance and sustainability of Interior Chaparral and the
viability of the associated species than alternative A.

This alternative has desired conditions and guidelines specific to this ERU, whereas these are
absent in the current plan. Although alternative B (modified) lacks plan objectives for this ERU,
any vegetative treatments or uses that occur in the future would maintain, improve, or not affect
desired conditions and would follow the intent of the guidelines.

Vegetative quality may improve by managing wildfires for resource objectives when burning
conditions permit (FW-TerrERU-AII-G-2), an option that was not available within wildland-urban
interface under alternative A. Fire and vegetation management in the wildland-urban interface
would favor low-severity surface fires and higher frequency of disturbance than the natural
disturbance regime from prescribed burning, wildfires managed for resource objectives, and/or
vegetative treatments (FW-WUI-DC-4, 8). Although intended to reduce the risk of wildfire to
surrounding communities and values-at-risk, conditions and activities in the wildland-urban
interface could have the positive effect of stimulating seed release, germination, or causing a
temporary increase in nutrient availability in the understory, which could benefit native species
(Satterthwaite et al. 2002). On the other hand, areas with increased disturbance from management
activities could degrade habitat through accelerated soil erosion, soil compaction, depletion of the
seedbank in the soil, and establishment of non-native species, which could collectively degrade
portions of this habitat (Cione et al. 2002). Plants could respond negatively or positively to more
frequent fire, depending on timing (actively growing, or when carbohydrate reserves are
relatively low), frequency, severity, duration, and extent of burning and how these factors
interface with other existing conditions like drought (DeBano et al. 1998). Furthermore, more
frequent low-severity ground fires are not the natural fire regime for Interior Chaparral (FW-
TerrERU-IC-DC-8), so the composition and structure of this ERU in wildland-urban interface
could shift. The effect of these altered conditions in the wildland-urban interface on Interior
Chaparral is dependent on the site-specific and species-specific interaction of the above-
mentioned possible effects and conditions.

From a soil condition and productivity standpoint, soil quality would remain good because
desired conditions would emphasize maintenance of vegetative ground cover to protect soil from
accelerated erosion (FW-Soil-DC-3), and therefore, maintain soil productivity. Soil nutrient
cycling would be improved through maintenance of biological soil crusts (FW-Soil-DC-4). There
is a guideline that directs treatment location rotations to re-establish seed banks and control fuels
spatially to protect soils from accelerated erosion (FW-TerrERU-1C-G-1). This would indirectly
improve soil nutrient cycling and reduce the risk of moderate-severity wildfires that may pose
risk to soil productivity, connected waters, and water quality. Collectively, these plan components
result in a trend toward desired conditions compared to a static trend with alternative A.

Alternative B (modified) lacks the plan language from alternative A that impedes the ability to
manage wildfires for resource objectives in wilderness. Where implemented, the use of wildfires
for resource objectives would help restore fire as a natural process, reduce the risk of
uncharacteristic fire, and move the ERU toward desired conditions. None of the three
wildernesses that are recommended under alternative B (modified) contain Interior Chaparral.

Alternative B (modified) includes plan components that promote wildland fires within historic
fire regimes with the caveat that they do not result in the loss of life, property, or ecosystem
function (FW-Fire-DC-2, 3); encourage the restoration of desired disturbance regimes, including
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fire, when practical (FW-TerrERU-AII-DC-2); and encourage fire management where conditions
permit and where consistent with maintenance of or moving toward desired conditions for other
resources (FW-Fire-G-2, Management Approaches for Fire Management) without the additional
constraints found under alternative A. Although wilderness designation does not allow motorized
or mechanized use, there would be more opportunities to treat fire-adapted ERUs with fire
compared to alternative A.

Interior Chaparral ERU overlaps six management areas with the majority (78 percent) in the Red
Rock Management Area. Most of the plan direction is focused on scenery and recreation,
although one beneficial desired condition would promote a balance between recreation
experiences and natural resources (MA-RedRock-DC-2).

Alternative C

Alternative C has the same effects as alternative B (modified) except a total of 13 wildernesses
are recommended instead of 3. In addition to the 39,065 acres of Interior Chaparral in designated
wilderness (77 percent of the ERU), there are 1,720 acres of Interior Chaparral ERU in the
Walker Mountain recommended wilderness (3 percent of the ERU) for a total of about 80 percent
of the ERU in either designated or recommended wilderness. Recommended wilderness would
reduce impacts from motorized use by promoting motorized vehicle use only for limited
administrative and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3, 5).
Mechanized uses that maintain and do not detract from wilderness values would be allowable.
However, new trails should be designed for non-motorized and non-mechanized activities that
preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to soil and vegetation from motorized or mechanized uses
that could be beneficial to associated species on about 10 percent of the ERU; the remaining
portion of the ERU is on steep slopes. However, limited access associated with recommended
(and designated) wilderness could preclude restoration treatments that require motorized
equipment for treatments or safety, or make them harder to do logistically. Site-specific
circumstances would influence which or whether restoration treatments might be precluded.
Delay or absence of restoration treatments could result in missed fire return intervals, increased
and unnatural levels of fuels, increased density of shrubs and trees, or establishment and spread of
invasive or non-native species. This could slow the trend toward desired conditions or increase
the risk of uncharacteristic fires in localized areas more so than in the other alternatives.
Uncharacteristic fire could facilitate the spread or establishment of invasive or non-native species,
which could then alter area hydrology, fire regime, and biodiversity.

Alternative D
Alternative D has the same effects as alternative B (modified).

Semi-desert Grassland and the Verde Formation

Affected Environment

Amount
There are about 108,531 acres of Semi-desert Grassland within the forest boundary and about

83 percent of this is managed by Coconino NF. The portion not managed by the Coconino is
primarily private and State with a mix of city and county ownership. It contains numerous roads
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and private land parcels, and adjoins the communities of Camp Verde, Cottonwood, and
Cornville.

Table 14 summarizes the information used to estimate the likelihood that Semi-desert Grassland
would be a limiting factor to the viability of the associated species. The abundance of Semi-desert
Grassland is categorized as Occasional, because at nearly 89,700 acres it occupies about 5 percent
of the forest. Habitats classified as Occasional generally cover 1 to 10 percent of the forest and
are encountered occasionally.

Habitat Quality and Distribution

This ERU is located in the Verde Valley, which has the highest density of archaeological sites
(including prehistoric agricultural fields) on the forest. Certain agave species were cultivated by
pre-Columbian farmers dating to at least A.D. 600, and probably were exchanged and moved
along prehistoric trade routes. Some of these agaves persist in this ERU and are associated with
archaeological sites. Current vegetation is dominated by perennial bunchgrasses; shrubs such as
crucifixion thorn, velvet mesquite, cat claw mimosa, agaves, and turbinella oak; forbs which may
include various buckwheat species; and trees such as Utah juniper and red berried juniper.
Wildfire is a natural disturbance within this ERU, and Semi-desert Grassland was historically
characterized by low-severity fire that occurred every 0 to 35 years.

A portion of the ERU occurs in soils associated with the Verde Formation which are ancient
lakebed soils. The Verde Formation covers about 69,039 acres in soil units 350, 381, and 385 of
the Terrestrial Ecosystem Survey (TES), which classifies ecological types and maps terrestrial
ecological units across the forest. In the Verde Formation soils, primary natural disturbances are
weather, climate, soil chemistry, and natural soil movement (inherent erosional processes) and
fire is infrequent and low to mixed severity. In areas outside the Verde Formation soils, primary
natural disturbances are climate, low-intensity/high-severity fire, and natural soil movement (e.g.,
natural shrink-swell and seasonal surface cracking). The Verde Formation supports a variety of
relict, disjunct, and endemic plant species because the surrounding dominant species are generally
excluded from this soil type, thereby reducing competition for moisture and allowing the rarer
species to survive (Anderson 1986 and 1996). These species include: Arizona cliffrose, Heath-
leaf wild buckwheat, Ripley’s wild buckwheat, Rusby’s milkwort, Verde breadroot, Verde Valley
sage, and Verde four-nerve daisy.

Using the analysis process described under the Species Viability section above, table 14
summarizes vegetation and soil quality. The vegetation quality of Semi-desert Grassland is
classified as poor, which means there is a high departure relative to reference conditions and that
the number, size, and evenness of distribution of the habitat areas is greatly reduced. This ERU is
trending away from reference conditions, because it is more shrub- and tree-dominated than in
reference conditions and there is more human development.

Soils in Semi-desert Grassland (including the Verde Formation) are classified as poor or highly
departed with a slow trend toward reference. Large amounts of impaired and unsatisfactory soils
result in reduced nutrient-cycling functions (low amount of litter, low organic matter, and poor
species composition), low understory productivity, and decreased ability of soil to infiltrate water.
This is primarily due to historic grazing, past and current OHV use, recreational impacts, shrub
and tree dominance, and recent drought.
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Table 14 shows that there is a high likelihood that Semi-desert Grassland habitat could be
limiting to the associated species. The likelihood that habitat would be limiting to the associated
species was derived by combining the value for habitat abundance with the value for vegetation
quality. Vegetation quality was used instead of soil quality because vegetation is assumed to
respond faster than soil to treatments or disturbances, and thus, would better reflect differences
between alternatives.
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Table 14. Summary of coarse filter analyses for Semi-desert Grassland ERU

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Occasional Occasional Arizona cliffrose, Arizona
Quality- Poor, Poor, static Poor, trending away | phlox, Phillip’s (Grand
Vegetation trending Canyon) agave, Page

away Springs agave, Mt.
Quality-Saoill Poor, Poor, trending Poor, trending toward | Dellenbaugh sandwort,
trending slowly toward Rusby’s milkwort, Sacred
slowly Mountain agave, Tonto
toward Basin agave, Verde
Likelihood of High High breadroot, Verde Valley
Limitation (Mearn’s) sage, ferruginous
Management 3: Plan 2: Plan components hawk, pronghorn, Basin
effect components maintain or improve bladderpod, Bigelow's
maintain or habitat quality by onion, Mearn’s lotus, skunk-
improve maintaining or top scurfpea
protection and improving protection
management for | and management for
some habitat most habitat and
occurrences in habitat element
the plan area. occurrences in the
plan area.

Table 14 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

About 3,640 acres of this ERU are distributed in five designated wildernesses: Sycamore Canyon
(1,657 acres), Red Rock-Secret Mountain (1,313 acres), West Clear Creek (275 acres), Mazatzal
(271 acres), and Munds Mountain (115 acres). This is about 4 percent of the ERU. There are

162 acres in the Verde Valley Botanical Area.

Risk Factors

Non-native invasive plant species can disrupt the composition and structure of ecosystems as well
as natural processes including fire return intervals, soil stability, and ecosystem hydrology.
Fragmentation, or the lack of connectivity, can alter the ability of species to disperse and meet
their life history needs.

Associated Species
Associated species are listed in table 14.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species and fragmentation are
addressed under the Non-native or Invasive Species and Connectivity topics above in the Wildlife
and Plant Issues and Topics section.
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Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and once established would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1,2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Plan language under all alternatives directs implementing site-specific best management practices
for ground-disturbing projects (1987 Plan, page 71; FW-Soil-G-1, 2, 3). Implementation of this
direction would avoid or limit ground-disturbing activities that could cause loss of protective
vegetative ground cover. This direction would also avoid or limit detrimental impacts to soil
condition and productivity, including soils with high burn severity, sensitive soils with moderate
or severe erosion hazard, and calcareous soils that have high wind erodibility when exposed.
Where such disturbances cannot be avoided, project-specific best management practices should
be developed. Finally, specific project design features would be required on projects occurring on
slopes greater than 40 percent grade where soils with moderate or severe erosion hazard ratings
occur or where soils are sensitive to degradation when disturbed.

About four percent of Semi-desert Grassland ERU occurs in designated wilderness. It is
distributed in six designated wildernesses: Mazatzal (271 acres), Munds Mountain (115 acres),
Red Rock-Secret Mountain (1,313 acres), Sycamore (1,657 acres), West Clear Creek (275 acres),
and Wet Beaver (11 acres). Designated wilderness areas would be managed according to
applicable laws, policy, and Forest Plan direction to preserve wilderness resource values and
wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages 105 to 112; SA-
Wild-DC-1 to 11; SA-Wild-DC-S-1, 2; SA-Wild-DC-G-1 to 7). Wilderness designation limits
most active vegetation management because motorized and mechanized use is not allowed.
Motorized and mechanized access can kill or damage plants and can degrade the habitat through
soil compaction and soil loss. Ground-disturbing activities are primarily confined to main trails,
trailheads, and key points of interest at which invasive species introduction and establishment, or
accelerated erosion could occur, depending on the level of use. The lack of ground-disturbing
activities elsewhere would be beneficial by reducing the risk of invasive plant introduction and
dispersal by motorized or mechanized use. However, limited access associated with designated
wilderness could preclude restoration treatments that require motorized equipment for treatments
or safety, or make them harder to do logistically. Lack of restoration treatments could result in
missed fire return intervals, increased and unnatural levels of fuels, increased density of shrubs
and trees, or establishment and spread of invasive or non-native species. This could slow the
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trend toward desired conditions or increase the risk of uncharacteristic fires in localized areas
more so than in the other alternatives. Uncharacteristic fire could facilitate the spread or
establishment of invasive or non-native species, which could then alter area hydrology, fire
regime, and biodiversity.

Off-road travel in the Verde Valley Botanical Area is not allowed in any alternative (1987 Plan,
page 194; SA-RNABotGeo-DC-5; SA-RNABotGeo-G-1). New utility corridors would also avoid
the Verde Valley Botanical Area (1987 Plan, page 79; FW-SpecUse-G-10). This would result in
less disturbance to soil and plants and in less erosion and soil compaction. Potential habitat
damage from these activities would be eliminated.

Alternative A

Using the analysis process described under the Species Viability section above, table 14 shows
that under alternative A the vegetation quality of Semi-desert Grassland is classified as poor,
which means it has a high departure from desired conditions and the number, size, and evenness
of distribution of habitat areas across the landscape is greatly reduced. Under the plan direction in
alternative A, vegetation quality is expected to be static relative to desired conditions primarily
due to the lack of plan objectives for treatment, thus tree and shrub cover would continue to
increase and understory would decrease in abundance and vigor.

Soil condition and soil productivity would also be in poor condition with a slow trend toward
desired conditions. Soil quality is expected to slowly improve as improved grazing strategies are
implemented and roads are closed although progress will be slow due to the arid climate, lack of
plan emphasis on treating this ERU, and the continued lack of fire.

There is a high likelihood that Semi-desert Grassland could be a limiting factor to the viability of
the associated species. This likelihood was derived by combining the value for habitat abundance
with the value for vegetation quality. Vegetation quality was used instead of soil quality because
vegetation is assumed to respond faster than soil to treatments or disturbances, and thus, would
better reflect differences between alternatives.

The management effect is a 3, which means that plan components maintain or improve protection
and management for some habitat occurrences in the plan area. Alternative A contributes less to
the maintenance and sustainability of Semi-desert Grassland and the viability of the associated
species than the other alternatives.

The different types of grasslands were not distinguished in the current forest plan, so
consequently, there are no specific desired conditions for this ERU in the current plan. Direction
for the majority of Semi-desert Grassland ERU is located in the Verde Valley Management Area
(MA11) (over 46,000 acres) and in the Savannah Management Area (MA 27) (almost

24,000 acres). Part of the guidance in the Verde Valley Management Area is outdated and part of
the guidance in the Savannah Management Area better reflects current science.

In the portion of Semi-desert Grassland that overlaps the Verde Valley Management Area, the
current forest plan emphasizes watershed condition and range management and prioritizes
improvement in watersheds in unsatisfactory condition, which could improve vegetation and soil
conditions. Range management focuses on less than satisfactory range conditions, broadcast
seeding following burning to increase production (for livestock), and forage improvement. The
direction for soil in this alternative focuses on achieving range improvement by identifying areas
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suitable for soil scarification and seeding of early seral species to a “more productive state” and to
evaluate soils to determine the best species to promote stabilization. This direction does not move
this ERU toward the ecologically-based desired conditions in alternative B (modified).
Scarification would disturb the soil surface in the Verde Formation and other soil types and lead
to increased erosion. Alternative A specifies that the seed mix should be shade-tolerant and a mix
of warm and cool season grasses, and does not specify that the seed mix should be native.
Scarification and seeding of early seral species can introduce non-native species like Lehmann
love grass (Eragrostis lehmanniana) that compete with native plants and facilitate fire spread.
However, vegetative treatments to improve Semi-desert Grassland would be reviewed for soil
potential for revegetation and erosion potential prior to treatment. The Verde Formation could be
avoided or mitigation measures could be employed to avoid severe impairment of soil
productivity (1987 Plan, pages 166, 168, 169).

In contrast, in the portion of Semi-desert Grassland that overlaps the Savannah Management
Area, the current forest plan emphasizes that ecosystem processes play a natural role and that
high quality grasslands support a diversity of wildlife. The current plan would have this MA
characterized by open vegetation structure, using prescribed fire and mechanical treatments, and
would increase the area occupied by grasses and forbs while decreasing the area occupied by
shrubs and trees in comparison to recent historic levels (1987 Plan, page 206-50). Implementation
of this language would move this ERU toward desired conditions.

Although prescribed fire and wildfires managed for resource objectives may be used in Semi-
desert Grassland, there is no provision for using wildfires managed for resource objectives in the
wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to manage wildfires
for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111,112). This
plan language limits the restoration of fire as a natural process in the wildland-urban interface and
in wilderness, and canopy cover and shrub density would be expected to increase in these areas.
There would also be increased potential for uncharacteristic fire in the wildland-urban interface
and wilderness portions of this ERU. This is particularly problematic where the landownership
pattern is intermixed with different ownerships. This is a negative impact on the composition and
age class distribution of Semi-desert Grassland.

There are 162 acres (0.1 percent of the ERU) and 2 percent of the Verde Formation in the Verde
Valley Botanical Area. Botanical area direction in Management Area 17 will protect this portion
of the ERU and the Verde Formation by restricting new transmission corridors, emphasizing
existing conditions and natural processes, restricting off-road driving, limiting visitors to meet
carrying capacity, maintaining their ecological condition, prohibiting firewood cutting, not
allowing special-use authorizations that could adversely affect these areas, managing roads to
prevent vehicular intrusion, and managing fire to minimize damage to the character of this area
(1987 Plan, pages 79, 194 to 196).

However, mechanized use in botanical areas is not explicitly addressed resulting in vague
direction to managers. It is unclear as to whether mechanized use is prohibited, is allowed only on
trails, or is allowed on and off trail in these areas. Consequently, mechanized use could damage
vegetation or contribute to acceleration erosion within localized areas in this ERU.

Alternative B (modified)

Under alternative B (modified), vegetation quality and soil quality would be poor (see table 14),
the same as alternative A. Quality would improve faster than alternative A because of a treatment
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objective (FW-TerrERU-Grass-0-2) that would move Semi-desert Grassland ERU toward desired
conditions at a slightly faster pace than alternative A. Under this alternative, wildfires may be
managed for resource objectives in more areas of the landscape than in alternative A, allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4). Vegetation modeling shows that grasses
and forbs would increase by 6 percent by year 15 and by 15 percent by year 50 as woody
vegetation is cleared. Soil desired conditions would promote proper functioning soils, soil
protection and stabilization, and nutrient cycling (FW-Soil-DC-1, 2, 3, 4). Forestwide soil
guidelines would avoid excessive ground disturbance, limit accelerated erosion, and minimize
bringing more calcareous soil to the surface (FW-Soil-G-1, 2, 3).

Under alternative B (modified), there is a high likelihood that Semi-desert Grassland could be
limiting to the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
quality because vegetation is assumed to respond faster than soil to treatments or disturbances and
thus would better reflect differences between alternatives.

The management effect is a 2 for alternative B (modified) which means that plan components
maintain or improve protection and management for most habitat occurrences in the plan area.
Alternative B (modified) contributes more to the maintenance and sustainability of Semi-desert
Grassland and to the viability of the associated species than alternative A.

Unlike alternative A, this alternative clearly distinguishes between different grassland types on
the forest and provides updated and improved plan direction that would guide future projects.
Alternative B (modified) provides plan components to promote properly functioning and resilient
ecosystems, promote characteristic disturbances, reduce the threat of uncharacteristic
disturbances, and promote balance between desirable non-native species and subspecies and
properly functioning ecosystems thereby furthering sustainability and adaptability (FW-Eco-DC-
1, 2, 3, 4; FW-TerrERU-AII-DC-2). In addition for all terrestrial ERUs, it promotes a mosaic of
vegetation conditions, densities, and structures at different scales; ecosystems that are
interconnected based on natural patterns; and restoration of desired disturbance regimes (FW-
TerrERU-AII-DC-1 to 5, FW-TerrERU-AII-G-1, 3). ERU specific direction would provide for a
variety of native species with varying seral stages in natural patterns of abundance and
distribution that support natural disturbances (FW-TerrERU-Grass-DC-1to 5, 7, 8; FW-TerrERU-
Grass-G-2).

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness) allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4). Native understory species would be
capable of supporting frequent surface fires except in the Verde Formation soils, which support
infrequent fires of low to mixed severity (FW-TerrERU-Grass-DC-2).

In addition to the 3,640 acres of designated wilderness, about 132 acres (0.1 percent of the ERU)
are in the Davey’s recommended wilderness area under this alternative. Recommended
wilderness would reduce impacts from motorized use by promoting motorized vehicle use only
for limited administrative and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3,
5). Mechanized uses that maintain and do not detract from wilderness values would be allowable,
however, new trails should be designed for non-motorized and non-mechanized activities that
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preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to soil and vegetation from motorized or mechanized uses
which could be beneficial to associated species. However, limited access associated with
recommended and designated wilderness could preclude restoration treatments that require
motorized equipment for treatments or safety, or make them harder to do logistically. Site-
specific circumstances would influence which or whether restoration treatments might be
precluded. Delay or absence of restoration treatments could result in missed fire return intervals,
increased and unnatural levels of fuels, increased density of shrubs and trees, or establishment
and spread of invasive or non-native species. This could slow the trend toward desired conditions
or increase the risk of uncharacteristic fires in localized areas more so than in the other
alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive or non-
native species, which could then alter area hydrology, fire regime, and biodiversity. Impacts to the
ERU from wilderness recommendation and the combination of designated wilderness plus
recommended wilderness would be localized and are unlikely to affect the ERU at the landscape
level because of the small proportion affected.

There are 737 total acres of Semi-desert Grassland ERU in the Cottonwood Basin Geological and
Botanical Area (575 acres) and Verde Valley Botanical Area (162 acres). Plan language in
alternative B (modified) promotes protection and maintenance of the unique characteristics of
botanical areas and sustainability of their inherent physical and biological processes that are not
negatively impacted from human activities or permitted uses (SA-RNABotGeo-DC-6; SA-
RNABotGeo-G-1). Fires and allotment management plans would be protective of the resources
for which these areas were designated (SA-RNABotGeo-G-3, 4).

Mechanized travel is not suitable in these areas except on designated trails (see Chapter 4
Recreation and Transportation Suitability). Subsequent environmental analysis would need to be
done for this direction to take effect. This suitability recommendation is clearer than in alternative
A, and is considered to be protective of vegetation and soil because potential impacts, such as
damage to vegetation and accelerated erosion, would be evaluated during the environmental
analysis and impacts would be limited to the trail prism.

Alternative C

Alternative C has the same effects as alternative B (modified), except a total of 13 wildernesses
are recommended instead of 3. In addition to the 3,640 acres of Semi-desert Grassland in
designated wilderness (4 percent of the ERU), there are 12,041 acres recommended wilderness
(13.4 percent of the ERU) The recommended wilderness acres are distributed among seven
recommended wildernesses: Hackberry (4,327 acres), Black Mountain (2,444 acres), Cedar
Bench (1,972 acres), Cimarron-Boulder (1,907 acres), Deadwood Draw (753 acres), Walker
Mountain (506 acres), and Davey’s (132 acres). There would be a total of 17 percent of the ERU
in either designated or recommended wilderness. Impacts to the ERU from wilderness
recommendation and the combination of designated wilderness plus recommended wilderness
would be same as in alternative B (modified), but would cover a higher proportion of the ERU.
Because the 3,500-acre plan objective (FW-TerrERU-Grass-O-1) is small compared to the size of
the ERU, it is unlikely that designated wilderness, recommended wilderness, and proposed
treatment areas would overlap, so the consequences to the ERU associated with the plan objective
are similar to alternative B (modified).

Mechanized use on designated trails in botanical and geological areas is not suitable in alternative
C. There are no provisions for mechanized use on designated trails. Subsequent environmental
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analysis would need to be done for this direction to take effect. This is most protective alternative
for the plants and their habitat because one of the potential disturbances to soil and vegetation
would not be allowed. This would not eliminate all potential disturbances to botanical and
geological areas because horseback use and foot traffic would still be permitted. This would
remove the potential for damaged vegetation and accelerated erosion from mechanized use along
designated trails in the Verde Valley Botanical Area, but would have little impact in the
Cottonwood Basin Geological and Botanical Area, which currently lacks designated trails.

Alternative D

Alternative D would have the same effects as alternative B (modified) except for the following.
Alternative D proposes only the Cottonwood Basin Geological Area, which has 185 acres of
Semi-desert Grassland. The 390 acres of Semi-desert Grassland in the Cottonwood Basin
Botanical Area of alternative B (modified) would be guided by applicable forestwide or
management area plan direction rather than plan components relating to botanical areas. There are
no recommended wilderness areas. In alternative D, the recommended wilderness areas of
alternative B (modified) would be guided by applicable forestwide or management area plan
direction rather than plan components relating to recommended wilderness.

Great Basin Grassland

Affected Environment

Amount

There are about 96,233 acres of Great Basin Grassland within the forest boundary and about
96 percent (92,842 acres) of this is managed by Coconino NF. The portion not managed by the
Coconino is primarily private.

Table 15 summarizes the information used to estimate the likelihood that Great Basin Grassland
ERU would be a limiting factor to the viability of the associated species. The abundance of Great
Basin Grassland ERU is categorized as Occasional because it occupies about 5 percent of the
forest. Habitats classified as Occasional generally cover 1 to 10 percent of the forest and are
encountered occasionally.

Habitat Quality and Distribution

Great Basin Grassland ERU occurs at elevations between 4,800 and 7,500 feet. Great Basin
Grassland ERU covers approximately 92,842 acres (approximately 5 percent) of the Coconino
NF within lands managed by the Coconino NF. These grasslands are more arid than
Montane/Subalpine Grassland ERU. Typical locations are Anderson Mesa and near Wupatki
National Monument. They consist mostly of grasses with smaller amounts of forbs and shrubs.
Trees can be present in trace amounts depending on the soil; however, tree canopy is increasing in
some areas. Species include, but are not limited to, western wheatgrass, black grama, blue grama,
galleta grass, hairy grama, spike muhly, and needle and thread grass. Trees may include sparse
one-seed juniper, alligator juniper, red berry juniper, Utah juniper, and Colorado pinyon pine.
Natural disturbances are weather, low-intensity/high-severity fire (from adjacent ERUs), and
natural soil movement (e.g., natural shrink swell and seasonal surface cracking).

There are about 190 acres of Great Basin Grassland in designated wilderness (all within the
Strawberry Crater Wilderness).
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Using the analysis process described under the Species Viability section above, table 15
summarizes vegetation and soil quality. The vegetation quality of this ERU is classified as good
and trending away from reference condition because shrub and tree invasion is occurring along
the edge of grasslands and there has been a shift from small to large tree sizes. This results in
alterations to canopy closure, mosaic patterns, structural stages, fire severity, and fire frequency.
The structure, composition, and/or functioning is similar to reference conditions. Number and
size of habitat areas and /or their evenness in distribution across the landscape is similar to or
only slightly reduced relative to reference conditions.

Soils in Great Basin Grassland ERU are classified as highly departed with a trend toward
reference condition. Soil nutrient cycling and hydrology functions are appreciably reduced
primarily due to drought, past grazing by cattle, and past and current grazing by wildlife.
Understory vigor and productivity is somewhat reduced; however, current grazing strategies are
improving vegetative layer and ground cover. Consequently, habitat quality from a soil
perspective is considered poor.

Table 15 shows that there is a low likelihood that Great Basin Grassland habitat could be limiting
to the associated species. The likelihood that habitat would be limiting to the associated species
was derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality because vegetation is assumed to respond
faster than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Table 15. Summary of coarse filter analysis for Great Basin Grassland ERU

Alternative B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Occasional Occasional Black-footed ferret,
Quality- Good, Good, trending away Good, static western burrowing
Vegetation trending then fair, away owl, ferruginous

away hawk, Gunnison’s
Quality-Soil Poor, Poor, slowly trending Poor, trending toward prairie dog,
trending toward pronghorn, black
toward dropseed
Likelihood of Low Short term: Low Low
Limitation Long term: Moderate
Management 3: Plan components 2: Plan components
effect maintain or improve maintain or improve
protection and habitat quality by
management for maintaining or
some habitat improving protection
occurrences in the and management for
plan area. most habitat and habitat

element occurrences in
the plan area.

Table 15 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the

Coconino National Forest
79



Revised Land and Resource Management Plan

alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors

Non-native invasive plant species can disrupt the composition and structure of ecosystems as well
as natural processes including fire return intervals, soil stability, and ecosystem hydrology.

Associated Species
Associated species are listed in table 15.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species and fragmentation are
addressed under the Non-native or Invasive Species and Connectivity topics above in the Wildlife
and Plant Issues and Topics section.

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1, FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Plan language under all alternatives directs implementing site-specific best management practices
(BMPs) for ground-disturbing projects (1987 Plan, page 71, FW-Soil-G-1, 2, 3). Implementation
of this direction would avoid or limit ground-disturbing activities that could cause loss of
protective vegetative ground cover. This direction would also avoid or limit detrimental impacts
to soil condition and productivity, including soils with high burn severity, sensitive soils with
moderate or severe erosion hazard, and calcareous soils that have high wind erodibility when
exposed. Where such disturbances cannot be avoided, project-specific BMPs should be
developed. Finally, specific project design features would be required on projects occurring on
slopes greater than 40 percent grade where soils with moderate or severe erosion hazard ratings
occur or where soils are sensitive to degradation when disturbed. This would help maintain good
soil condition in this ERU.
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Less than 1 percent of Great Basin Grassland ERU occurs in designated wilderness (all in the
Strawberry Crater Wilderness. Designated wilderness areas would be managed according to
applicable laws, policy and Forest Plan direction to preserve wilderness resource values and
wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages 105 to 112; SA-
Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness designation limits most active
vegetation management because motorized use and mechanized use is not allowed. Motorized
and mechanized access can Kill or damage plants and can degrade the habitat through soil
compaction and soil loss. Ground-disturbing activities from recreation are primarily confined to
main trails, trailheads, and key points of interest at which invasive species introduction and
establishment, or accelerated erosion could occur depending on the level of use. The lack of
ground-disturbing activities elsewhere would be beneficial by reducing the risk of invasive plant
introduction and dispersal by motorized or mechanized use. However, limited access associated
with designated wilderness could preclude restoration treatments that require motorized
equipment for treatments or safety, or make them harder to do logistically. Lack of restoration
treatments could result in missed fire return intervals, increased and unnatural levels of fuels,
increased density of shrubs and trees, or establishment and spread of invasive or non-native
species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species which could
then alter area hydrology, fire regime, and biodiversity. However, due to the small percentages of
Great Basin Grassland ERU involved, restrictions on access that might be needed to conduct
vegetative treatments in wilderness would not affect the overall quality of the ERU.

Alternative A

Using the analysis process described under the Species Viability section above, table 15 shows
that under alternative A, vegetation quality would be in good condition in the short term and
would trend away from desired conditions until it transitioned to fair condition in the long term,
still with a trend away from desired conditions. This is because tree and shrub cover would
continue to increase and understory would decrease in abundance and vigor in the absence of
vegetation treatments or fire that would decrease tree and shrub cover. Small mammals, birds,
invertebrates, pronghorn, and prairie dogs rely on the diversity, abundance, and vigor of
understory vegetation for food and cover which is reduced as tree and shrub cover increases.
Invertebrates are food for birds and small mammals which in turn are prey for western burrowing
owls and ferruginous hawks. An increase in trees and shrubs could provide more cover for
coyotes and mountain lions that prey on pronghorn. Trends away from desired conditions would
reduce habitat quality for species associated with these grasslands.

Soil quality is poor and is expected to slowly improve toward desired conditions as improved
grazing strategies and mechanical treatments are implemented.

There is a low likelihood that Great Basin Grassland ERU could be a limiting factor to the
viability of the associated species in the short term and a moderate likelihood in the long term.
This likelihood was derived by combining the value for habitat abundance with the value for
vegetation quality. Vegetation quality was used instead of soil quality because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

The management effect is 3, which means that plan components in alternative A maintain or
improve habitat quality by maintaining or improving protection and management for some habitat
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and habitat element occurrences in the plan area. Alternative A contributes less to the
maintenance and sustainability of Great Basin Grassland than the other alternatives.

Alternative A does not distinguish between the different grassland types that differ from each
other in terms of precipitation patterns, composition, soil types, elevation, and structure. In the
older sections of the current plan, guidance for composition is focused on a balanced composition
of cool and warm season forage species (1987 Plan, page 160). More recently amended sections
of the plan, such as in the Flagstaff-Lake Mary Ecosystem Area (FLEA), have a more ecological
approach to composition by promoting diverse healthy populations of native plants and animals
with a natural variety of plant species, age classes, and structures (1987 Plan, pages 206-72, 78,
97, 98, 100; 206-103; 209-108; 206-114). This guidance is limited to the FLEA analysis area and
does not apply forestwide. Alternative A has limited guidance on structure and function however
there is some guidance related to invasive plants, soil, fire management, water resources, wildlife
habitat, and range improvement (1987 Plan, pages 162 to165, 206-72, 75 to 78, 206-89).
Alternative A provides guidance to maintain and improve grasslands, including removing
invading overstory, stabilizing gullies, scarifying soils, appropriate seeding, controlling livestock,
raising the water table, reducing road and motorized use impacts, and re-introducing fire (1987
Plan, pages 159, 160, 164, 206-87 to 206-88). There are guidelines regarding relocation,
obliteration, or closure of roads that are damaging or could damage meadows (1987 Plan, pages
206-70, 206-77, 78, 206-116). The current plan also promotes the maintenance of seral grasslands
in Management Area 10 and focuses road and trail maintenance in damaged meadows in the
Doney Management Area (1987 Plan, pages 206-93).

There are no provisions for using wildfires managed for resource objectives in the wildland-urban
interface (1987 Plan, page 93). Restrictions on the use of wildfires in the wildland-urban interface
have a detrimental effect on reintroducing fire or reducing the potential for uncharacteristic fire in
the wildland-urban interface portions of Great Basin Grassland ERU because the landownership
pattern is intermixed between public and private ownerships.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 15 shows
that the vegetation quality of Great Basin Grassland is classified as good with a static trend away
relative to desired conditions varying only slightly over years.

The soil quality would improve faster than under alternative A, but not fast enough to shift the
condition from poor to fair. The improvement would be the result of a plan objective that would
restore or improve 10,800 to 12,400 acres of Great Basin Grassland during each 10-year period
over the life of the plan (FW-TerrERU-Grass-O-2). Treatments would likely remove tree and
shrubs, reduce canopy cover, and expand the area occupied by grasses and forbs, which would
improve soil condition and maintain soil productivity. Additional language that is not present in
alternative A would promote satisfactory and functional soils in a portion of Great Basin
Grassland by not using prescribed fires and wildfires managed for resource objectives on areas
with clayey soils until natural vegetative ground cover is near potential (FW-TerrERU-Grass-G-
1).

There would be a low likelihood that Great Basin Grassland ERU could be a limiting factor to the
viability of the associated species. Likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
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quality because vegetation is assumed to respond faster than soil to treatments or disturbances and
thus would better reflect differences between alternatives.

The management effect is a 2 for alternative B (modified) which means that plan components
maintain or improve protection and management for most habitat occurrences in the plan area.
The management effect variable categorizes the relative expected outcome of plan language in
each alternative in terms of minimizing species viability risk and are the result of plan decisions,
including plan objectives. Alternative B (modified) has a higher viability effectiveness than
alternative A because alternative B (modified) distinguishes between the different grassland types
and has an objective to restore/enhance between 10,800 and 12,400 acres of this ERU every
10-year period during the life of the plan (FW-TerrERU-Grass-O-2). This alternative contributes
more to the maintenance and sustainability of Great Basin Grassland than alternative A.

Alternative B (modified) clearly distinguishes between different grassland types on the forest and
provides desired conditions, objectives and guidance that are specific to the each type.
Management direction would promote properly functioning ecosystems that are resilient to
natural disturbances and climate change; promote characteristic disturbances and reduce the
threat of uncharacteristic disturbances, and promote balance between desirable non-native species
and subspecies and properly functioning ecosystems, thereby furthering sustainability and
adaptability (FW-Eco-DC-1, 2, 3, 4; FW-TerrERU-AII-DC-2). Plan components for all terrestrial
ERUs promote a mosaic of vegetation conditions, densities, and structures at different scales;
ecosystems that are interconnected based on natural patterns; and restoration of desired
disturbance regimes (FW-TerrERU-AII-DC-1 to 5, FW-TerrERU-AII-G-1, 3). Goals in the
proposed revised plan have greater potential to reduce ERU departure and move toward desired
conditions than alternative A. Goals promote: properly functioning ecosystems that are resilient to
natural disturbances and climate change, the reduction of uncharacteristic disturbances; endemic
levels of invertebrates, (including pollinators), and disease with occasional outbreaks; and a
balance of desirable non-native species and subspecies with properly functioning ecosystems
(FW-Eco-DC-1, 2, 3, 4). Goals include a mosaic of vegetation conditions, densities and structures
and various scales that reflect natural disturbance regimes, resilience to disturbances, adaptations
to climate variability, connections based on natural patterns, and allowances for inclusions,
variability, and ecotones (FW-TerrERU-AII-DC-1 to 4).

ERU-specific direction would provide for a variety of native species with varying seral stages in
natural patterns of abundance and distribution that support natural disturbances (FW-TerrERU-
Grass-DC-1, 2, 3, 4, 7, 8; FW-TerrERU-Grass-0O-2; FW-TerrERU-Grass-G-1, 2).

In addition to the 190 acres of Great Basin Grassland ERU in designated wilderness, there are an
additional 2,327 acres of this ERU in the recommended Strawberry Crater Wilderness.
Collectively, this is about 2.7 percent of the ERU. Impacts to the ERU from wilderness
recommendation and the combination of designated wilderness plus recommended wilderness are
unlikely to affect the ERU at the landscape level because of the small proportion affected. Plan
components for recommended wilderness are generally protective. Recommended wilderness
would be managed to maintain or enhance primitive and undeveloped characteristics; to preserve
native species and unique features; to reduce evidence of modern human control and
manipulations; and motor vehicle uses should only occur for limited administrative and permitted
activities to be consistent with wilderness character (FW- RWild-DC-1, 2, 3; FW- RWild-G-3).
Needed treatments could be conducted using motorized equipment until a wilderness designation
decision is made, providing the treatments are consistent with wilderness character. If designated
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by Congress, the wilderness areas would be managed according to applicable laws, policy and
Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to
11). This designation typically limits active vegetation management and may have negative
consequences with respect to meeting the ERU’s vegetation or watershed desired conditions over
the 2,327 acres in the long term within the Strawberry Crater recommended wilderness. Under
this alternative, wildfires may be managed for resource objectives in more areas of the landscape
than in alternative A, allowing increased opportunities to reduce the risk of uncharacteristic fire
and to restore fire-adapted ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4).

Alternative C

Alternative C is the same as alternative B (modified). There are no additional acres of Great
Basin Grassland in recommended wilderness other than those proposed in alternative B
(modified).

Alternative D

Alternative D is the same as alternative B (modified) except there is no recommended wilderness.
In alternative D, the recommended wilderness areas of alternative B (modified) would be guided

by applicable forestwide or management area plan direction rather than plan components relating
to recommended wilderness.

Montane/Subalpine Grassland

Affected Environment

Amount

There are about 43,055 acres of Montane/Subalpine Grassland within the forest boundary. The
Coconino NF manages about 23,656 acres (55 percent) of these acres. The portion not managed
by the Coconino is primarily private and State, with a mix of county and other Federal (Navajo
Army Depot) ownership.

Table 16 summarizes the information used to estimate the likelihood that Montane/Subalpine
Grassland ERU would be a limiting factor to the viability of the associated species. The
abundance of Montane/Subalpine Grassland is categorized as Occasional because at 23,656 acres
it occupies about 1.3 percent of the forest (table 16). Habitats classified as Occasional generally
cover 1 to 10 percent of the forest and are encountered occasionally.

Habitat Quality and Distribution

This ERU consists of two subtypes: Montane Grasslands and Subalpine Grasslands. Montane
Grasslands occur above the Mogollon Rim and extend upward to about 7,800 feet in elevation
and include locations such as Kendrick Park, Antelope Park, and Mule Park. Species in this
subtype include: mutton grass, mountain muhly, spike muhly, Arizona fescue, blue grama, red
threeawn, squirreltail, yarrow, and pine dropseed.

Subalpine Grasslands typically occur above 7,800 feet in areas such as Freidlein Prairie on the
San Francisco Peaks. Species in this subtype include: pine dropseed, nodding brome, various
sedges, Arizona fescue, mountain junegrass, mountain muhly, muttongrass, and squirreltail. In
both subtypes, trees may be present in trace amounts within the grasslands and along their
periphery.
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There are about 150 acres of Montane/Subalpine Grassland in the Fern Mountain Botanical Area,
26 acres in the Mogollon Rim Botanical Area, 11 acres in the Griffith Springs Environmental
Study Area, and 43 acres in the Old Caves Crater Environmental Study Area. About 628 acres are
in three designated wildernesses: Kachina Peaks (619 acres), Sycamore Canyon (6 acres), and
West Clear Creek (3 acres).

A small portion of this ERU (9 acres) is in the addition to the San Francisco Peaks Research
Natural Area that is proposed in alternative A.

According to reference conditions, Montane/Subalpine Grassland ERU was less fragmented
before land ownership changes occurred and there were no invasive or non-native plant species.
Its open vegetative structure was maintained mainly by fire entering from adjacent ERUs. Fire
reduces the number of tree seedlings and saplings that establish in grasslands, especially along the
perimeter. This ERU has a 0 to 35 year fire frequency and fires of high severity (more than

75 percent of the dominant overstory replaced) to mixed severity (less than 75 percent of
dominant overstory replaced).

Using the analysis process described under the Species Viability section above, table 16 shows
that the vegetation quality of Montane/Subalpine Grassland is classified as good. This means it
has a low departure and the number, size of habitat areas, or evenness in distribution across the
landscape is similar to or only slightly reduced relative to reference conditions. Vegetation
structure is trending away from reference conditions due to fire exclusion. Current predicted fire
return interval departure is high and trending away from reference conditions. The departures in
composition and structure that resulted from fire exclusion include tree encroachment and
alterations in the pattern and diversity of vegetation resulting from fire intrusions. The presence
of a few invasive species that are ranked high for invasiveness, such as leafy spurge, also
represent a departure from reference conditions.

Soils in Montane Grassland are classified as poor, e.g. highly departed, with a trend toward
reference. They have low vegetative ground cover, poor species composition and productivity,
and show signs of extensive compaction and reduced ability to infiltrate water due to high levels
of herbivory from elk, past grazing from livestock, past and current OHV and recreational
impacts. In contrast, soils in the Subalpine Grassland subtype have more extensive vegetative
ground cover, good species composition and plant productivity, and porous soils with high
amounts of organic matter. They are in satisfactory soil condition with low departure and static
trend.

Table 16 shows that there is a moderate likelihood that Montane/Subalpine Grassland habitat
could be limiting to the associated species. The likelihood that habitat would be limiting to the
associated species was derived by combining the value for habitat abundance with the value for
vegetation quality. Vegetation quality was used instead of soil quality because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.
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Table 16. Summary of coarse filter analysis for Montane/Subalpine Grassland ERU

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Occasional Occasional Black-footed ferret,
Quality-Vegetation | Fair, trending Good, trending Good, trending toward \Western burrowing
away away at short term owl, Arizona
then Fair, trending sneezeweed, Rusby’s
away at long term milkvetch, ferruginous
Quality-Soil Montane: Poor, | Montane: Poor, Montane: Poor, hawk, Alberta arctic,
trending away | static trending toward Gunnison’s prairie
T Subalpine: Good, Subalpine: Good, dog, pronghorn black
Subalpine: - - dropseed, common
: static trending toward P !
Good, static moonwort, Hall's
milkweed
Likelihood of Moderate Low then Moderate Low
Limitation
Management 3: Plan components | 2: Plan components
effect maintain or improve | maintain or improve
protection and habitat quality by
management for maintaining or
some habitat improving protection
occurrences inthe | and management for
plan area. most habitat and

habitat element
occurrences in the
plan area.

Table 16 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors

Fire exclusion within the ERU and adjacent fire-adapted ERUs. Non-native invasive plant
species, such as leafy spurge can alter the natural fire return interval, fire regime, and soil
condition, and can compete with native species.

Associated Species
Associated species are listed in table 16.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species are addressed under
the Non-native or Invasive Species topic in the Wildlife and Plant Issues and Topics section
above.

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
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habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, -3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Almost 3 percent of the ERU is in designated wilderness. Designated wilderness areas would be
managed according to applicable laws, policy, and Forest Plan direction to preserve wilderness
resource values and wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages
105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness designation
limits most active vegetation management because motorized and mechanized use is not allowed.
Motorized and mechanized access can kill or damage plants, can degrade the habitat through soil
compaction and soil loss, and can introduce non-native species that compete with native plants
for resources. This can negatively affect the reproduction and survival of individual plants or
populations. Ground-disturbing activities are primarily confined to main trails, trailheads, and key
points of interest at which invasive species introduction and establishment, or accelerated erosion
could occur depending on the level of use. The lack of ground-disturbing activities elsewhere
would be beneficial by reducing the risk of invasive plant introduction and dispersal by motorized
or mechanized use. However, limited access associated with designated wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or make
them harder to do logistically. Lack of restoration treatments could result in missed fire return
intervals, increased and unnatural levels of fuels, increased density of shrubs and trees, or
establishment and spread of invasive or non-native species. This could slow the trend toward
desired conditions or increase the risk of uncharacteristic fires in localized areas more so than in
the other alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive
or non-native species which could then alter area hydrology, fire regime, and biodiversity.

There are about 176 acres of Montane/Subalpine Grassland ERU in two botanical areas:
Mogollon Rim and Fern Mountain. Off-road travel in botanical areas is not allowed in any
alternative (1987 Plan, page 194; SA-RNABotGeo-DC-5; SA-RNABotGeo-G-1). New utility
corridors would also avoid botanical areas (1987 Plan, page 79; FW-SpecUse-G-10). This would
result in less disturbance to soil and plants, in less erosion and soil compaction, and eliminate
habitat damage from these activities. Although protective, this would have a negligible effect
because less than 1 percent of the ERU occurs within botanical areas.

Alternative A

Using the analysis process described under the Species Viability section above, table 16 shows
that under alternative A the vegetation quality of Montane/Subalpine Grassland is classified as
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good, which means it has a low departure and the number, size of habitat areas, or evenness in
distribution across the landscape is similar to or only slightly reduced relative to desired
conditions. However, because fire exclusion would be expected to continue, vegetation quality
would transition to fair in the long term and trend away. The continued lack of fire would allow
trees and shrubs to further encroach, and there would be a corresponding decline in herbaceous
species. Fire return interval is expected to remain moderate and also trend away from desired
conditions. Composition, structure, and function are at risk in localized areas due to highly
invasive plant species such as leafy spurge.

Soil quality would be poor in the Montane Grassland subtype with a static trend relative to
desired conditions. Historic and continued grazing by livestock and wildlife have contributed to
areas with reduced surface litter and herbaceous production. Consequently, there is reduced
nutrient cycling, reduced ability to infiltrate water, and an inability of the soil to resist erosion in
about 69 percent of the ERU with impaired soil conditions. Soil quality is expected to remain
unchanged due to continued grazing, especially by elk. Areas that are excluded from grazing
would trend toward desired conditions.

Soil quality would be good in the Subalpine Grassland subtype with a static trend relative to
desired conditions. Litter, understory, and forage production are expected to remain high.

Initially, there would be a low likelihood that Montane/Subalpine Grassland would be a limiting
factor to the associated species, but as time goes on, the likelihood would transition to moderate
as trees and shrubs continue to increase. This likelihood was derived by combining the value for
habitat abundance with the value for vegetation quality. \egetation quality was used instead of
soil quality because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect is 3 (table 16) because it lacks plan language for the different grassland
types and plan language is outdated. For example there is an emphasis on forage species rather
than ecological conditions. Alternative A contributes less to the maintenance and sustainability of
Montane/Subalpine Grassland ERU and the viability of the associated species than the other
alternatives.

Alternative A does not distinguish between the different grassland types which differ from each
other in terms of precipitation patterns, composition, soil types, elevation, and structure. In the
older sections of the current plan, guidance for composition is focused on a balanced composition
of cool and warm season forage species, but with no emphasis on native species (1987 Plan, page
160). More recently amended sections of the plan, such as in the Flagstaff-Lake Mary Ecosystem
Area (FLEA), have a more ecological approach to composition by promoting diverse healthy
populations of native plants and animals with a natural variety of plant species, age classes, and
structures (1987 Plan, pages 206-72, 78, 97, 98, 100; 206-103; 209-108; 206-114). This guidance
is limited to the FLEA analysis area and does not apply forestwide. Alternative A has limited
guidance on structure and function; however, there is some guidance related to invasive plants,
soil, fire management, water resources, wildlife habitat, and range improvement (1987 Plan,
pages 162-165, 206-72, 75 through 78, 206-89). Alternative A provides guidance to maintain and
improve grasslands, including removing invading overstory, stabilizing gullies, scarifying soils,
appropriate seeding, controlling livestock, raising the water table, reducing road and motorized
use impacts, and re-introducing fire (1987 Plan, pages 159, 160, 164, 206-87 to 206-88). There
are guidelines regarding relocation, obliteration, or closure of roads that are damaging or could

Coconino National Forest
88



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

damage meadows (1987 Plan, pages 206-70, 206-77, 78, 206-116). The current plan also
promotes the maintenance of seral grasslands in Management Area 10 and focuses on road and
trail maintenance in damaged meadows in the Doney Management Area (1987 Plan, pages 206-
93).

Prescribed fire and wildfires managed for resource objectives may be used in Montane/Subalpine
Grassland, but there is no provision for using wildfires managed for resource objectives in the
wildland-urban interface (1987 Plan, pages 92, 155, and 165) and the language to manage
wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111-
112). This plan language limits the restoration of fire as a natural process in the WUI and in
wilderness, and tree and shrub density would be expected to increase in these areas. There would
also be increased potential for uncharacteristic fire in the wildland-urban interface and wilderness
portions of this ERU. This is particularly problematic where the landownership pattern is
intermixed with different ownerships. Due to the small percentage of Montane/Subalpine
Grassland ERU in designated wilderness, restrictions on access that might be needed to conduct
vegetative treatments in wilderness would not affect the overall quality of the ERU.

There are 176 acres (less than 1 percent of the ERU) of Montane/Subalpine Grassland in
designated botanical areas. Plan components in alternative A are generally protective of the
composition, structure, and function of the different vegetation types within botanical areas. For
example, existing conditions and natural processes would be maintained; natural events would
not be rehabilitated; and off-road driving would be prohibited (1987 Plan, page 194). Visitors
should be limited in some areas, depending on carrying capacity, and the uniqueness and
ecological condition of these areas should be protected and maintained, including in allotment
management plans. In addition, timber harvest and firewood cutting is prohibited (1987 Plan,
page 195). Special-use authorizations that would or could adversely affect the areas would not be
allowed (1987 Plan, page 196). Adjacent roads would be managed to prevent vehicular intrusion,
and road access would be blocked and obliterated (1987 Plan, page 196). Fire suppression tactics
would minimize damage to character of the areas and prescribed fire with planned ignitions may
be used as a management tool, provided it is a compatible use (1987 Plan, page196). The overall
quality of this ERU would not be affected because the percentage of the ERU that overlaps
designated botanical areas is small.

There are 9 acres of Montane/Subalpine Grassland in one of the additions to the San Francisco
Peaks Research Natural Area. Watershed condition and natural ecological conditions would be
emphasized and protected and research natural areas would be assigned no grazing capacity
(1987 Plan, pages 194 and 195). Even though this language is protective, the overall effect is
negligible because the percentage of the ERU that overlaps the proposed research natural area is
less than 1 percent of the ERU.

There are 54 acres of Montane/Subalpine Grassland in environmental study areas (Old Caves
Crater and Griffith Springs). The overall quality of this ERU would not be affected because the
percentage of the ERU that overlaps the proposed research natural area is less than 1 percent of
the ERU. The plan direction for these areas is generally protective. Plan components would
reduce the risk of uncharacteristic fire, improve watershed health, restore bare soil areas, reduce
soil compaction, close areas to motorized vehicles, and protect unique features using fencing or
other means. Areas are not currently open to livestock grazing. Special-use authorizations (new or
amendments) that would or could adversely affect the areas would not be allowed. See 1987 Plan,
pages 197, 198, and 199.
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Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 16 shows
that under alternative B (modified) the vegetation quality of Montane/Subalpine Grassland is
classified as good with a trend toward desired conditions. This means it has a low departure and
the number, size of habitat areas, or evenness in distribution across the landscape is similar to or
only slightly reduced relative to desired conditions. Plan objectives would remove closed canopy
trees and shrubs at a rate of between 7,600 and 11,400 acres every 10-year period over the life of
the plan (FW-TerrERU-Grass-O-3). Consequently, there would be more open conditions, and
more herbaceous understory compared to alternative A. The rate of improvement would be faster
under the higher treatment objective.

Soil condition and productivity for the Montane Grassland subtype would be poor under
alternative B (modified), but there would be a trend toward desired conditions. Treatments would
improve soil condition and maintain soil productivity. In treated areas, soil productivity and
function would improve, so water infiltrates and disperses properly, withstands accelerated
erosion, and recycles nutrients. Herbaceous cover would be improved or maintained at levels that
contribute to hydrologic function, soil stability, and nutrient cycling.

Soil quality for the Subalpine Grassland subtype would be good with a trend toward desired
conditions.

Montane/Subalpine Grassland ERU has a low likelihood of being limiting to the associated
species using vegetation quality. This likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
quality because vegetation is assumed to respond faster than soil to treatments or disturbances,
and thus, would better reflect differences between alternatives. Alternative B (modified)
contributes more to the maintenance and sustainability of Montane/Subalpine Grassland ERU and
the viability of the associated species than alternative A.

The management effect is a 2, because alternative B (modified) distinguishes between the
different grassland types, has updated language compared to alternative A, and has an objective to
restore or enhance this ERU.

Desired conditions in alternative B (modified) have greater potential to reduce ERU departure
and move toward desired conditions than alternative A. Desired conditions promote: properly
functioning ecosystems that are resilient to natural disturbances and climate change; the reduction
of uncharacteristic disturbances; endemic levels of invertebrates (including pollinators) and
disease with occasional outbreaks; and a balance of desirable non-native species and subspecies
with properly functioning ecosystems (FW-Eco-DC-1 to 4). Desired conditions include a mosaic
of vegetation conditions, densities, and structures and various scales that reflect natural
disturbance regimes, resilience to disturbances, adaptions to climate variability, connections
based on natural patterns, and allowances for inclusions, variability, and ecotones (FW-TerrERU-
All-DC-1to 4).

Unlike alternative A, alternative B (modified) clearly distinguishes between different grassland
types. Grassland direction would provide for a variety of native species with varying seral stages
in natural patterns of abundance and distribution that support natural disturbances (FW-TerrERU-
Grass-DC-1, 2, 3, 4, 6,7, 8). A guideline would require managers to protect or enhance grassland
composition, structure, and productivity, and soil function (FW-TerrERU-Grass-G- 2). In
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addition, mollisol soils would be managed toward grassland desired conditions in all pinyon
juniper ERUs (FW-TerrERU-PJ-G-1).

Plan components in the sections on Scenery, Grazing, and the Long Valley Management Area
would also contribute to the maintenance and sustainability of this ERU. Soil function and long-
term soil productivity would be additionally protected in the Long Valley Management Area
through a guideline that would manage dispersed camping opportunities and motorized recreation
outside the vicinity of meadows (MA-LongV-G-1). Evidence of physical impacts to meadows
would be confined to specific areas such as road crossings, trail crossings, and access points (FW-
Scenic-DC-5). Permanent and temporary road construction and relocation should avoid
seasonally wet meadows and montane meadows (FW-RdsFac-G-5). Structural range
improvements (such as fences, troughs, earthen stock ponds, and pipelines) should be located,
constructed, reconstructed, maintained, and used in a manner consistent with the desired
conditions for wet meadows and other sensitive resources (FW-Graz-G-4).

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness), allowing
increased opportunities to move toward desired conditions, reduce the risk of uncharacteristic
fire, and restore fire-adapted ecosystems adjacent to grasslands (FW-TerrERU-AII-G-2, FW-
WUI-DC-4).

In contrast to alternative A, Montane/Subalpine Grassland ERU does not occur in any research
natural area in alternative B (modified).

No acres of Montane/Subalpine Grassland ERU occur in recommended wilderness under
alternative B (modified).

Alternative C

Alternative C is the same as alternative B (modified) except for recommended wilderness. In
addition to the 628 acres of Montane/Subalpine ERU in designated wilderness, there are an
additional 6 acres of this ERU in the Railroad Draw recommended wilderness. Collectively, this
is about 2.6 percent of the ERU on the forest. Impacts to the ERU from wilderness
recommendation and the combination of designated wilderness plus recommended wilderness are
unlikely to affect the ERU at the landscape level because of the small proportion affected. Plan
components for recommended wilderness are generally protective. Recommended wilderness
would be managed to maintain or enhance primitive and undeveloped characteristics; to preserve
native species and unique features; to reduce evidence of modern human control and
manipulations; and motor vehicle uses should only occur for limited administrative and permitted
activities to be consistent with wilderness character (FW-RWild-DC-1, 2, 3, FW-RWild-G-3).
Needed treatments could be conducted using motorized equipment until a wilderness designation
decision is made, providing the treatments are consistent with wilderness character. If designated
by Congress, the wilderness areas would be managed according to applicable laws, policy, and
Forest Plan direction (see Common to All Alternatives above).

Alternative D

Alternative D would have the same effects related to Montane/Subalpine Grassland as alternative
B (modified).
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Pinyon Juniper All

There are three pinyon juniper ERUs on Coconino NF: Pinyon Juniper with Grass (includes
Juniper with Grass), Pinyon Juniper Evergreen Shrub, and Pinyon Juniper Woodland (also called
Pinyon Juniper (persistent). Pinyon juniper ERUs are dominated by one or more species of
pinyon pine and/or juniper, and can occur with a grass and forb-dominated understory (i.e.,
Pinyon Juniper with Grass ERU), a shrub-dominated understory (i.e., Pinyon Juniper Evergreen
Shrub ERU), or a sparse discontinuous understory of some grasses and/or shrubs (i.e., Pinyon
Juniper Woodland ERU). Pinyon pine (including two-needle pinyon and single-leaf pinyon) is
common as well as one-seed, Utah, redberry, Rocky Mountain, and alligator juniper and a lesser
abundance of oaks. Species composition and stand structure vary by location primarily due to
precipitation, elevation, topography, temperature, and soil type. In some locations, grassland soil
types are interspersed with Pinyon Juniper soil types. Spreading, low-intensity surface fires had a
very limited role in molding stand structure and dynamics of many or most pinyon and juniper
communities in the historical landscape. However, where tree density is sparse and grass cover is
significant, the Pinyon Juniper with Grass ERU may be an exception.

Risk Factors

Pinyon juniper forests throughout the Southwest continue to incur increased mortality as a result
of drought and bark beetle activity (Breshears et al. 2005, USDA Forest Service 2015a). Pinyon
juniper forests are water-limited systems, and pinyon juniper ecotones are sensitive to feedbacks
from environmental fluctuations and existing canopy structure that may provide trees a buffer
against drought. Severe multi-year droughts periodically cause dieback of pinyon pines, which
may overwhelm local buffering (USDA Forest Service 2010a). The recent dieback is historically
unprecedented in its combination of fire suppression, low precipitation, and high temperatures.
Increased drought stress via higher temperatures is the predisposing factor, and pinyon pine
mortality and fuel accumulations are inciting factors. These factors can lead to large severe fires
that in turn lead to colonization of invasive species, which further compromises the ability of
pinyon pines to re-establish (USDA Forest Service 2010a). Both localized and widespread
mortality events have occurred over time in the pinyon juniper forests on the forest, typically
being pinyon Ips outbreaks associated with periods of drought, such as occurred in the mid-1990s
and 2001-2003 (Lynch et al. 2007). Bark beetles are natural disturbance agents and exist in the
environment at endemic levels, but occasional eruptions can lead to high mortality in areas.

Pinyon Juniper with Grass

Affected Environment

Amount

There are about 270,624 acres of Pinyon Juniper with Grass ERU within the forest boundary; it is
the third largest ERU on the forest. About 261,454 acres (97 percent) of this ERU is managed by

the Coconino NF. The portion not managed by the forest is primarily private with a small amount
of State ownership.

Table 17 summarizes the information used to estimate the likelihood that Pinyon Juniper with
Grass ERU would be limiting factor to the viability of the associated species. The abundance is
categorized as Common because at 261,454 acres, it occupies about 14 percent of the forest.
Habitats classified as Common generally cover over 10 percent of the forest, and are abundant
and frequently encountered.
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Habitat Quality and Distribution

Pinyon Juniper with Grass ERU generally occurs between 5,000 and 8,300 feet in upland and
valley settings or where local conditions are inherently favorable for grasses. It is often found on
moderately deep soils with gentle topography. Tree species includes: pinyon pine and Utah and
one-seed juniper (which are most common) and alligator juniper at higher elevations. Its
understory consists of annual and perennial grasses (with forbs) including: blue grama, needle
and thread grass, and western wheatgrass. Shrubs may be present, but they are a minor
component. Pinyon Juniper with Grass is characterized by low-severity to mixed-severity fire that
occurs every 0 to 35 years.

About 4,184 acres (about 2 percent) of this ERU are in the Strawberry Crater wilderness. There
are about 1,152 acres of Pinyon Juniper with Grass in the Red Mountain Geological Area and
64 acres in the Old Caves Crater Environmental Study Area.

Using the analysis process described under the Species Viability section above, table 17 shows
that the vegetation quality of Pinyon Juniper with Grass is classified as fair. This means it has a
moderate departure from reference conditions and the number, size of habitat areas, or evenness
in distribution across the landscape is somewhat reduced relative to reference conditions.
Vegetation quality is trending away from reference conditions, because there are currently more
trees per acre and greater cover due to fire exclusion and weather patterns that have favored tree
germination and establishment. As a result, understory abundance and diversity has decreased,
decreasing the potential for surface fires. Fire exclusion has also altered structural stage; stand
age; canopy cover; mosaic pattern; fuel composition; and fire frequency, severity, and pattern.
Areas that have been affected by the Ips bark beetle infestation over the past decade, however, are
expected to trend toward reference conditions.

Part of this ERU consists of soils with significant quantities of calcium carbonate and commonly
have a pH of 8 or more (TES soil units 437 and 460). Soil unit 437 is derived from limestone
parent material while soil unit 460 is derived from basalt. Soil disturbance in soil units 437 and
460 could bring excessive amounts of calcareous soil to the surface. Soil unit 437 also has
shallow soils and a high amount of surface rock fragments. Soil conditions in these soil types are
assumed to be the same as in the rest of the ERU. Soil quality is good and it is trending away
from reference conditions. Most of Pinyon Juniper with Grass ERU has satisfactory or
satisfactory, but inherently unstable soil conditions, and so are functioning normally. About
28,512 acres (nearly 11 percent) have unsatisfactory soil conditions and 45,106 acres (about

17 percent) have impaired soil conditions. Lack of fire has contributed to the development of
areas with high canopy cover and loss of herbaceous understory. Herbaceous understory helps
hold soil in place and carries fire. Current litter and plant cover is low, species composition is
poor, and visual sheet and rill erosion are common in areas with high tree density. There is
declined nutrient cycling, reduced ability to infiltrate water, and an inability of soil to resist
erosion in about 28 percent of the ERU with impaired or unsatisfactory soil conditions especially
where the canopy is more than about 30 to 40 percent. Some areas are eroding faster than they are
renewing themselves, putting soil productivity at risk. It takes dozens of years to build one inch of
soil in this ERU. The areas with low productivity are associated with unsatisfactory and impaired
soils.

Table 17 shows that there is a low-moderate likelihood that Pinyon Juniper with Grass habitat
could be limiting to the associated species. The likelihood that habitat would be limiting to the
associated species was derived by combining the value for habitat abundance with the value for
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vegetation quality. Vegetation quality was used instead of soil quality because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

Table 17. Summary of coarse filter analysis for Pinyon Juniper with Grass

Habitat Existing Alternative A Alternatives B (modified), C, Associ_ated
and D Species
Abundance Common Common Black-footed
Quality- Fair, Fair, trending toward, | Fair, trending toward then trends | ferret, western
Vegetation trending | but trends away in away (low objective) or static burrowing owl,
away long term (high objective) in long term disturbed
Quality-Saoil Good, Good, static rabbitbrush, Mt.
trending Dellenbaugh
away sandwort,
Likelihood of Low- Low-Moderate Sunset Crater
Limitation Moderate beardtongue
Management 3: Plan components | 2: Plan components maintain or | pinyon jay,
effect maintain or improve | improve habitat quality by Gunnison’s
protection and maintaining or improving prairie dog,
management for protection and management for | black dropseed,
some habitat most habitat and habitat element | Jones' wild
occurrences in the occurrences in the plan area. buckwheat,
plan area. Yavapai wild
buckwheat

Table 17 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors

Non-native invasive plant species, such as annual grasses can alter the natural fire return interval
and fire regime.

Associated Species
Associated species are listed in table 17.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species is addressed under the
Non-native or Invasive Species topic above in the Wildlife and Plant Issues and Topics section.

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.
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All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2, 3; FW Invas-G-1, 2, 3: FW-
Invas-MgtApp; FW-WFP-DC-10; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9;
FW-Rec-Dev-G-2; FW-TerrERU-Grass-DC-2). Additional information and analysis is discussed
under the Non-native or Invasive Species topic in the Wildlife and Plant Topics and Issues
section.

About 2 percent of Pinyon Juniper with Grass ERU occurs in the Strawberry Crater Wilderness.
Designated wilderness areas would be managed according to applicable laws, policy, and Forest
Plan direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105-112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-
Wild-G-1 to 7). Wilderness designation limits most active vegetation management because
motorized use and mechanized use is not allowed. Motorized and mechanized access can kill or
damage plants, can degrade the habitat through soil compaction and soil loss, and can introduce
non-native species that compete with native plants for resources. This can negatively affect the
reproduction and survival of individual plants or populations. Ground-disturbing activities are
primarily confined to main trails, trailheads, and key points of interest at which invasive species
introduction and establishment, or accelerated erosion could occur, depending on the level of use.
The lack of ground-disturbing activities elsewhere would be beneficial by reducing the risk of
invasive plant introduction and dispersal by motorized or mechanized use. However, limited
access associated with designated wilderness could preclude restoration treatments that require
motorized equipment for treatments or for safety or make them harder to do logistically. Lack of
restoration treatments could result in missed fire return intervals, increased and unnatural levels
of fuels, increased density of shrubs and trees, or establishment and spread of invasive or non-
native species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species that could then
alter area hydrology, fire regime, and biodiversity.

Alternative A

Using the analysis process described under the Species Viability section above, table 17 shows
that under alternative A, the vegetation quality of Pinyon Juniper with Grass is classified as fair,
which means it has a moderate departure from desired conditions and the number, size, and
evenness of distribution of habitat areas across the landscape is somewhat reduced. Under the
plan direction in alternative A, vegetation quality is initially expected to trend toward desired
conditions, but in the long term would trend away from desired conditions. Expected mechanical
treatments and burning using wildfire for resource objectives would result in a trend toward
desired conditions initially. Vegetation modeling suggests there would be a lower proportion of
large trees in open condition, and a lower proportion of uneven-aged open habitat than desired
over the long term. Understory vegetation is expected to decrease in distribution and diversity as
crown cover increases. Less sunlight would reach the forest floor, and availability of water and
nutrients to understory plants would decline as tree cover increase. Conditions that favor a diverse
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and robust understory would decline because generally the treatment level is insufficient to offset
the negative effects of excess regeneration and closing canopies in the long term. Fire return
interval is expected to remain moderately departed with a trend away from the desired conditions.

Soil condition and productivity would remain good with a static trend relative to desired
conditions at both the low and high expected treatment levels. In thinned areas, soil condition
should move toward desired condition with the return of an herbaceous understory. In areas that
need treatment but are not thinned, soil condition is projected to move slowly away from desired
conditions.

There is a low-moderate likelihood that Pinyon Juniper with Grass could be a limiting factor to
the viability of the associated species. This likelihood was derived by combining the value for
habitat abundance with the value for vegetation quality. Vegetation quality was used instead of
soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect is a 3, because alternative A does not distinguish between the three
pinyon juniper types that occur on the forest that differ in composition, structure, and processes.
Alternative A contributes less to the maintenance and sustainability of Pinyon Juniper with Grass
and the viability of the associated species than the other alternatives.

The Plan provides little explicit direction on desired conditions for this ERU as it is lumped into
the broad vegetation category of Pinyon Juniper, which is divided into two management areas
based on slope. Plan language emphasizes the use of prescribed fire and mechanical treatments to
achieve management objectives associated with range, watershed condition, and wildlife habitat
(1987 Plan, pages 148 to 155, 162 to 165). There is an emphasis on prescribed burning and
individual tree removal to achieve range improvements (1987 Plan, page 164) as well as
mechanical treatment of vegetation, emphasizing sustained-yield for firewood and miscellaneous
convertible products (1987 Plan, pages 148, 169).

Direction in the current Forest Plan is generally outdated. Different management objectives occur
for slopes greater than 15 percent and slopes less than 15 percent. For example, old growth,
cover, and snags are generally provided on slopes greater than 15 percent, while mechanical
treatment should be managed on slopes less than 15 percent (1987 Plan, page 148). The
recommended silvicultural systems provide sufficient flexibility to move toward desired
conditions; however, the direction to manage cover in Pinyon Juniper with Grass would leave too
much canopy cover across the landscape to return to the desired grassland state of this ERU.

Although prescribed fire and wildfires managed for resource objectives may be used in Pinyon
Juniper with Grass ERU, there is no provision for using wildfires managed for resource
objectives in the wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to
manage wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan,
pages 111, 112). This plan language limits the restoration of fire as a natural process in the
wildland-urban interface and in wilderness, and canopy cover and tree density would be expected
to increase in these areas. There would also be increased potential for uncharacteristic fire in the
wildland-urban interface and wilderness portions of this ERU. This is particularly problematic
where the landownership pattern is intermixed with different ownerships. This is a negative
impact on the composition and age class distribution of Pinyon Juniper with Grass.
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Plan components in alternative A are generally protective of the composition, structure, and
function of the different vegetation types within geological areas. For example, existing
conditions and natural processes would be maintained; natural events would not be rehabilitated;
and off-road driving would be prohibited (1987 Plan, page 194). Visitors should be limited in
some areas depending on carrying capacity and the uniqueness and ecological condition of these
areas should be protected and maintained, including in allotment management plans. In addition,
timber harvest and firewood cutting is prohibited (1987 Plan, page 195). Other protective
measures include: Special-use authorizations that would or could adversely affect the areas would
not be allowed; adjacent roads would be managed to prevent vehicular intrusion, and road access
would be blocked and obliterated. Fire suppression tactics would minimize damage to character
of the areas, and prescribed fire with planned ignitions may be used as a management tool
provided it is a compatible use (1987 Plan, page 196). Collectively, these standards and
guidelines mitigate the soil disturbance and plant damage that can result from these activities and
maintain the conditions and characteristics for which this geological area was established.

The plan direction for environmental study areas is generally protective. Improvements at Old
Caves Crater would improve watershed health, restore bare soil areas, and close the area to
motorized vehicles. Environmental study areas are not currently open to livestock grazing and
special-use authorizations that would or could adversely affect the areas would not be allowed
(1987 Plan, page 199).

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 17 shows
that vegetation quality would be fair, the same as alternative A, under the low and high treatment
objectives (FW-TerrERU-PJ-O-1, 2). Under both treatment objectives, the trend initially moves
toward desired conditions, but in the long term either remains nearly static or slowly moves away
from desired conditions. The first objective would mechanically treat between 1,000 to

10,000 acres of Pinyon Juniper with Grass during each 10-year period over the life of the plan.
The second objective would use naturally ignited fires to treat at least 3,750 acres of Pinyon
Juniper with Grass within the natural fire regime during each 10-year period over the life of the
plan. Under this alternative, wildfires may be managed for resource objectives in more areas of
the landscape (including wildland-urban interface and wilderness) than in alternative A, allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4). Modeling predicts that medium-sized trees
with open canopies would increase and move toward the desired conditions (especially at the high
treatment level) in the short and long term. In other size classes, seedlings/saplings, small trees,
and very large trees with open canopies would approach desired conditions in the short term, but
drop below desired conditions in the long term. This is because treatments at these levels would
not maintain the desired open conditions as canopy cover and competition increased. The
understory is predicted to increase in the short term, but decrease over time as tree growth and
tree establishment exceed the treated acres.

Soil condition and productivity would remain good with a static trend relative to desired
conditions at both the low and high expected treatment levels. In thinned areas, soil condition
should move toward desired condition (with a faster rate at the higher treatment level) with the
return of an herbaceous understory. Over time, regeneration could fill in the openings, canopies
could close, the understory would decrease and gains to soil condition and productivity could
decrease. In areas that need treatment, but are not thinned, soil condition is projected to move
slowly away from desired conditions.
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There is a low-moderate likelihood that Pinyon Juniper with Grass could be a limiting factor to
the viability of the associated species. This likelihood was derived by combining the value for
habitat abundance with the value for vegetation quality. Vegetation quality was used instead of
soil quality because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect would be a 2, which means that plan components in alternative B
(modified) maintain or improve protection and management for most habitat occurrences in the
plan area, and thus, contribute more to the maintenance and sustainability of Pinyon Juniper with
Grass and the viability of the associated species than alternative A.

Unlike alternative A, this alternative updates pinyon juniper management by identifying three
ERUs in the pinyon juniper forest type: Pinyon Juniper with Grass, Pinyon Juniper Evergreen
Shrub, and Pinyon Juniper Woodland. ERU-specific plan components provide more explicit
information for managers. A one-size-fits-all approach for pinyon juniper would not be
appropriate, because the pinyon juniper ERUs differ in terms of species composition, structure,
and fire regime.

Implementation of desired conditions would result in structure and species composition that both
reflect and support natural disturbance regimes. Scattered shrubs and an herbaceous understory
consisting of native grasses, forbs, and annuals would support frequent surface fires. Plant
composition would be similar to site potential at the landscape level, yet could vary considerably
at the fine and mid-scale in response to differing seral stages (FW-TerrERU-PJ-DC-3, 4). Mollisol
soils would be managed toward grassland desired conditions, which would stay within the natural
potential of the site and provide spatial heterogeneity and increased biodiversity within the ERU
(FW-TerrERU-PJ-G-1)

Pinyon Juniper with Grass would be generally uneven-aged and open, with varying age and size
classes of trees distributed in groups, clumps, and individual trees (FW-TerrERU-PJ-DC-1).
Old-growth components and structure would occur throughout the landscape as individual
components or as clumps. They would shift in time and space as a result of succession and tree
growth and mortality. Habitat and food for wildlife and their prey would be provided by snags 8
inches and greater at diameter at root collar that would average five snags per acre and by snags
18 inches and greater that would average one shag per acre (FW-TerrERU-PJ-DC-2, 5). To further
assure the distribution and sustainability of old-growth forest components, the development of old
growth would be encouraged in areas where it is lacking (FW-TerrERU-PJ-G-5).

Coarse woody debris would increase with succession and average 1 to 3 tons per acre. Plan
components promote the retention of slash piles across the landscape for several years instead of
being immediately burned where coarse woody debris is deficient. This would provide cover for
various species of wildlife. However, scenic integrity objectives, bark beetles, big game
movements, and fire and fuel concerns would be factors when considering the number and
distribution of slash piles or scattered slash to be retained (FW-TerrERU-PJ-DC-2; FW-TerrERU-
PJ-G-4). Slash treatments would be used to improve herbaceous vegetation, watershed condition,
and soil productivity in areas where there is little overstory. However, large accumulation of
green material would be managed to reduce the risk of uncharacteristic bark beetle outbreaks
(FW-TerrERU-PJ-G-2, 3). Coarse woody debris provides microsites for establishment of native
vegetation, provides food and cover for a variety of wildlife species, is critical for soil
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productivity and nutrient cycling, and important for soil condition and preventing accelerated soil
erosion.

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness) allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4).

Overarching management direction would promote properly functioning ecosystems that are
resilient to natural disturbances and climate change; promote characteristic disturbances and
reduce the threat of uncharacteristic disturbances; and promote balance between desirable non-
native species and subspecies and properly functioning ecosystems, thereby furthering
sustainability and adaptability (FW-Eco-DC-1 to 4; FW-TerrERU-AII-DC-2).

Under this alternative, the Pinyon Juniper with Grass ERU would have approximately 3,618 acres
included as part of the recommended Strawberry Crater wilderness, which is small fraction

(1.4 percent) of the total ERU. While policy and forest plan direction for managing wilderness
areas in alternative B (modified) make mechanical treatments unlikely to occur, the cinder soil
type within these locations and lack of understory vegetation make wildfires less likely. Taken in
combination, the relatively small area and the low likelihood of wildfire suggest that the
recommended wilderness area would have little effect on vegetation or fire return interval
departure. The recommended wilderness is within the known range of the endemic plant Sunset
Crater beardtongue. The primitive setting benefits a variety of species and cultural resources. This
would include the increased protection of Sunset Crater beardtongue (Penstemon clutei), a
Southwestern Region sensitive species. Pronghorn would also benefit from reduced disturbance
as a result of the primitive surroundings.

This ERU occurs within eight management areas. The largest is the Anderson Mesa Management
Area that comprises approximately 50 percent of the ERU. The desired conditions in this
management area provide for the needs of wildlife, such as antelope, by providing open areas and
grasslands that allow them to move freely across the landscape (MA-AMesa-DC-3) and
minimizing roads and trails (MA-AMesaDC-1).

The second largest management area in the Pinyon Juniper with Grass ERU is the Volcanic
Woodlands, comprising about 38 percent of the area. One of the desired conditions for this area is
for large tracts of unroaded landscape in the Deadman Wash to provide remote recreational
experience and to benefit disturbance sensitive species (MA-VolcanWd-DC-4). This would
reduce ground-disturbing activities in this area, help maintain soil condition and productivity, and
reduce the potential for accelerated soil erosion that could occur in response to motorized use.

There are 1,152 acres of Pinyon Juniper with Grass in the Red Mountain geological area. Plan
language in alternative B (modified) promotes protection and maintenance of the unigque
characteristics of geological areas and sustainability of their inherent physical and biological
processes that are not negatively impacted from human activities or permitted uses (SA-
RNABotGeo-DC-6; SA-RNABotGeo-G-1). Fires and allotment management plans would be
protective of the resources for which these areas were designated (SA-RNABotGeo-G-3, 4).

Unlike alternative A, mechanized use in botanical and geological areas is not suitable, except
mechanized travel would be suitable on routes designated for mechanized travel. This plan
language is intended to limit soil and vegetation impacts to the trail prism (see Chapter 4
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Recreation and Transportation Suitability). Subsequent environmental analysis would need to be
done for this direction to take effect. The overall quality of this ERU would not be affected
because the percentage of the ERU that overlaps designated geological areas is small, however,
the plan language is protective.

There are 64 acres of Pinyon Juniper with Grass in the Old Caves Crater environmental study
area. The plan direction for these areas is generally protective. For example, management
activities and new special uses (and amendments) would be designed to retain and promote the
character of these areas and to promote educational opportunities (MA-FlagN-G-1). New
transmission corridors would avoid environmental study areas to protect the settings and
educational resources (MA-FlagN-G-2), and educational opportunities would be consistent with
resource desired conditions as well (MA-FlagN-DC-7). The overall quality of this ERU would
not be affected by this management direction, because the percentage of the ERU that overlaps
the environmental study area is less than 1 percent of the ERU.

Alternative C

Alternative C would have the same consequences as alternative B (modified), except mechanized
use in botanical and geological areas would be not suitable. This plan language would remove
soil and vegetation impacts to the trail prism from mechanized uses but foot traffic and horseback
use could still be permissible. Subsequent environmental analysis would need to be done for this
direction to take effect. Although the plan language is the most protective of the four alternatives
and conditions could be improved in localized areas, the overall quality of this ERU would not be
affected because the percentage of the ERU that overlaps designated botanical areas is small.

Even though alternative C includes more total acres of recommended wilderness, the amount of
Pinyon Juniper with Grass ERU in recommended wilderness is the same as alternative B
(modified).

Alternative D

Alternative D would have the same consequences as alternative B (modified). There are no
recommended wildernesses. In alternative D, the recommended wilderness areas of alternative B
(modified) would be guided by applicable forestwide or management area plan direction rather
than plan components relating to recommended wilderness.

Pinyon Juniper Evergreen Shrub

Affected Environment

Amount

There are about 271,347 acres of Pinyon-Juniper Evergreen Shrub ERU within the forest
boundary; it is the second largest ERU on the forest. The Coconino NF manages about

263,554 acres (97 percent) of these acres. The portion that is not managed by the forest is mainly
private.

Table 18 summarizes the information used to estimate the likelihood that Pinyon Juniper
Evergreen Shrub ERU would be limiting factor to the viability of the associated species. The
abundance is categorized as Common because at 271,347 acres it occupies 14 percent of the
forest. Habitats classified as Common generally cover over 10 percent of the forest and are
abundant and frequently encountered.
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Habitat Quality and Distribution

This ERU usually occurs at elevations between 4,000 and 6,900 feet. It usually occupies hills,
plains, mountains, and escarpments below the Mogollon Rim. This ERU is dominated by open to
closed shrub canopy of evergreen oaks, such as turbinella oak, some tree forms of Emory and
Arizona white oak, and Stansbury cliffrose. Codominant species include single-needle pinyon
pine and Utah juniper, and some areas contain alligator juniper and Arizona cypress. A grassy
understory may be present in areas with decreased tree cover, and herbaceous ground cover is
dominated by warm season grasses including blue and side oats grama and needle and thread
grass. Pinyon-Juniper Evergreen Shrub is characterized by mixed-severity fire that occurs every
35 to 200+ years.

Portions of this ERU are located in the Verde Valley, which has the highest density of
archaeological sites (including prehistoric agricultural fields) on the forest. Certain agave species
were cultivated by pre-Columbian farmers dating to at least A.D. 600 and probably were
exchanged and moved along prehistoric trade routes (Hodgson 1999). Some of these agaves
persist in this ERU and are associated with archaeological sites.

There are 47,893 acres (about 18 percent of the ERU) within seven designated wildernesses:
Fossil Springs (5,329 acres), Mazatzal (2,106 acres), Munds Mountain (10,554 acres), Red Rock-
Secret Mountain (10,394 acres), Sycamore Canyon (5,094 acres), West Clear Creek (8,652 acres),
and Wet Beaver (5,763 acres).

There are about 602 acres (less than 1 percent) of this ERU in the Casner Canyon Research
Natural Area.

Using the analysis process described under the Species Viability section above, table 18 shows
that the vegetation quality of Pinyon Juniper with Grass is classified as fair. This means it has a
moderate departure from reference conditions and the number, size of habitat areas, or evenness
in distribution across the landscape is somewhat reduced relative to reference conditions. In
reference conditions, Pinyon-Juniper Evergreen Shrub was dominated by shrubs and medium to
very large open, grown trees, and invasive exotic species were not present. Vegetation quality is
considered fair because there are currently more closed tree canopies and less herbaceous
vegetation than what was present historically. This is due to fire exclusion. The fire return interval
departure is high and trending away from reference conditions. There are a few invasive weed
species but these are few in number and acreage.

Soil quality is fair and trending away from reference conditions.

Table 18 shows that there is a low-moderate likelihood that Pinyon Juniper Evergreen Shrub
habitat could be limiting to the associated species. The likelihood that habitat would be limiting to
the associated species was derived by combining the value for habitat abundance with the value
for vegetation quality. Vegetation quality was used instead of soil quality because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.
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Table 18. Summary of coarse filter analysis for Pinyon Juniper Evergreen Shrub by alternative

Alternatives B (modified),

Habitat Existing Alternative A C.and D Associated Species
Abundance |Common Common Flagstaff beardtongue,
Quality- Fair, trending Fair, trending away Phillip’s (Grand Canyon)
Vegetation away agave, Metcalfe’s tick trefoil,
Quality-Soil | Fair, trending | Fair, trending | Poor, trending slowly Mt. Dellenbaugh sandwort,

away away toward desired conditions | Page Springs agave, Rusby’s
Likelihood of | Low- Low-Moderate milkwort, Tonto Basin agave,
Limitation Moderate Verde Valley sage, pinyon jay,
Management 3: Plan 2: Plan components basin bladderpod, black
effect components | maintain or improve habitat | dropseed, MacDougal's aletes
maintain or quality by maintaining or Mearn’s lotus, skunk-top
improve improving protection and scurfpea, western mousetail

protection and | management for most
management | habitat and habitat element
for some occurrences in the plan
habitat area.

occurrences in

the plan area.

Table 18 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors
Fire exclusion and non-native invasive plant species.

Associated Species
Associated species are listed in table 18.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species are addressed in the
Non-native or Invasive Species topic in the Wildlife and Plant Issues and Topics section.

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
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Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, -3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

About 18 percent of the ERU is in designated wilderness. Designated wilderness areas would be
managed according to applicable laws, policy and Forest Plan direction to preserve wilderness
resource values and wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages
105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness designation
limits most active vegetation management because motorized use and mechanized use is not
allowed. Motorized and mechanized access can kill or damage plants, can degrade the habitat
through soil compaction and soil loss, and can introduce non-native species that compete with
native plants for resources. This can negatively affect the reproduction and survival of individual
plants or populations. Ground-disturbing activities are primarily confined to main trails,
trailheads, and key points of interest at which invasive species introduction and establishment, or
accelerated erosion could occur depending on the level of use. The lack of ground-disturbing
activities elsewhere would be beneficial by reducing the risk of invasive plant introduction and
dispersal by motorized or mechanized use. However, limited access associated with designated
wilderness could preclude restoration treatments that require motorized equipment for treatments
or safety, or make them harder to do logistically. Lack of restoration treatments could result in
missed fire return intervals, increased and unnatural levels of fuels, increased density of shrubs
and trees, or establishment and spread of invasive or non-native species. This could slow the
trend toward desired conditions or increase the risk of uncharacteristic fires in localized areas
more so than in the other alternatives. Uncharacteristic fire could facilitate the spread or
establishment of invasive or non-native species, which could then alter area hydrology, fire
regime, and biodiversity.

All alternatives include guidance for management of research natural areas that would be
beneficial for Pinyon Juniper Evergreen Shrub by allowing natural processes and natural
conditions to prevail. This guidance would minimize recreational impacts by restricting camping,
prohibiting recreation fires and limiting non-commercial group size (1987 Plan, page 196-1, SA-
RNABotGeo-S-1, SA-RNABotGeo-G-6). In addition, access should be restricted as needed to
maintain their natural, unmodified condition and commercial tours would be prohibited except in
support of approved research (1987 Plan, page 196-2, SA-RNABotGeo-S-2). This guidance
would reduce the potential for human-caused fires and maintain the natural conditions for which
the RNA was designated, which include properly functioning soils and vegetation. This guidance
would also mitigate soil compaction, soil loss, and vegetation damage from some recreational
activities. Designated wilderness direction would prevail in the West Clear Creek RNA.

Alternative A

Using the analysis process described under the Species Viability section above, table 18 shows
that under alternative A the vegetation quality of Pinyon Juniper Evergreen Shrub is classified as
fair, which means it has a moderate departure from desired conditions and the number, size, and
evenness of distribution of habitat areas across the landscape is somewhat reduced. Under the
plan direction in alternative A, vegetation quality is expected to trend away from desired
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conditions. Increasing tree density and canopy cover is predicted to continue with the negative
effect of shading the understory and maintaining more small to medium-sized trees than desired.
This would negatively affect the structure, composition, and function of the ERU and increase the
risk of insect and disease outbreaks. In addition, there would be a higher potential for more of the
ERU to burn at the high end of the range for mixed-severity fires. This could result in accelerated
soil erosion and facilitate the establishment of invasive plant species, like cheatgrass, which can
alter the fire regime and timing of fires.

Soil condition and productivity would remain fair with a trend away from desired conditions.
About 43 percent of the ERU has satisfactory or satisfactory but inherently unstable soil
conditions. In these areas, soil is functioning properly. Impaired soil conditions would remain in
about 57 percent of the ERU, especially where there is higher canopy cover and loss of
herbaceous understory. This is primarily due to lack of fire. In these areas, there is declined
nutrient cycling, reduced ability to infiltrate water, and an inability of soil to resist erosion.

There is a low-moderate likelihood that Pinyon Juniper Evergreen Shrub could be a limiting
factor to the viability of the associated species. This likelihood was derived by combining the
value for habitat abundance with the value for vegetation quality. Vegetation quality was used
instead of soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect is a 3, because alternative A does not distinguish between the three
pinyon juniper types that occur on the forest, which differ in composition, structure, and
processes. Alternative A contributes less to the maintenance and sustainability of Pinyon Juniper
Evergreen Shrub and the viability of the associated species than the other alternatives.

The 1987 Plan provides little explicit direction on desired conditions for this ERU. The different
pinyon juniper types are combined into one broad category of Pinyon Juniper, which is divided
into two management areas based on slope. Plan language emphasize the use of prescribed fire
and mechanical treatments to achieve management objectives associated with range, watershed
condition, and wildlife habitat (1987 Plan, pages 148 to 155; 162 to 165). There is an emphasis on
prescribed burning and individual tree removal to achieve range improvements (1987 Plan, page
164) as well as mechanical treatment of vegetation, emphasizing sustained-yield for firewood and
miscellaneous convertible products (1987 Plan, pages 148, 169).

Direction in the current Forest Plan is generally outdated. Different management objectives occur
for slopes greater than 15 percent and slopes less than 15 percent. For example, old-growth,
cover, and snags are generally provided on slopes greater than 15 percent, while mechanical
treatment should be managed on slopes less than 15 percent (1987 Plan, page 148).

In alternative A, the Pinyon Juniper Evergreen Shrub ERU occurs in 23 management areas (MAs)
However, about 61 percent of the ERU overlaps Pinyon Juniper Woodlands less than 40 percent
slope (MA7), Verde Valley (MA 11), and Grassland and Sparse Pinyon Juniper above the Rim
(MA 10).

Management Area 7 direction promotes prescribed fire and seeding to be used to achieve resource
objectives on the more gentle slopes (1987 Plan, page 148). However, no direction was provided
on the appropriate seed mix, only stating that a mixture of warm and cool season grasses should
be used. Non-native species could be included in the seed mix and these could disrupt the fire
regime, hydrology, and compete with native species. Management Area 7 provides for portions of
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the area to be managed as seral grasslands. Techniques discussed to maintain these areas include
mechanical, chemical, and prescribed fire (1987 Plan, page 150). There are no records indicating
that chemical or prescribed fire have been used to maintain seral grasslands in these areas.
Mechanical treatments have occurred on a limited basis.

Stand diversity standards and guidelines in Management Area 7 provide for bear habitat and
stands of old growth from 100 to 300 acres. These areas would be sufficient in size to provide
habitat for species dependent on the forest interior for habitat (1987 Plan, page 151). However,
according to the Vegetation and Fire section in Volume I of the FEIS, concentrating old growth in
unnaturally large areas on steeper slopes rather than encouraging old-growth components in small
areas throughout the ERU does not meet desired conditions. The development of old-growth
components would be slower than could be otherwise achieved if mechanical treatment could
occur throughout the ERU. Important habitat components such as alligator juniper and pine
stringers would be managed for the benefit of wildlife (1987 Plan, page 154).

Management Area 10 is made up of the grasslands and pinyon juniper with less than 10 percent
cover above the Mogollon Rim and a small portion of the transition zone (ecotone) between
ponderosa pine and pinyon juniper, primarily on Anderson Mesa. The area includes a few
stringers of ponderosa pine and ecotones between grass and pinyon juniper lands. The majority of
the area is pinyon juniper that has been treated and is in the seral grassland stage. The area is
important wildlife winter range, as well as year-round antelope range, and is used primarily as
grazing land for both livestock and wildlife. Direction for Management Area 10 emphasizes the
use of prescribed fire to achieve management objectives associated with range, watershed
condition, and wildlife habitat; control of undesirable plant species; improvement of
unsatisfactory range conditions; maintenance of seral grasslands where type conversions have
occurred in the past except some wildlife corridors may be allowed to develop (1987 Plan, pages
162 to 165). Most of the language protects soil and vegetation except the emphasis on seral
grasslands would not contribute to the maintenance or sustainability of Pinyon Juniper Evergreen
Shrub.

The management emphasis for Management Area 11 is watershed condition, range management,
wildlife habitat for upland game birds, and dispersed recreation (1987 Plan, page 166). Standards
and guidelines allow for removal of undesirable plant species to maintain pronghorn habitat
(1987 Plan, page 168). Plan language prioritizes improvement in watersheds in unsatisfactory
condition, which could improve vegetation and soil conditions. Range management focuses on
less than satisfactory range conditions, broadcast seeding following burning to increase
production (for livestock), and forage improvement. The direction for soil in this alternative
focuses on achieving range improvement by identifying areas suitable for soil scarification and
seeding of early seral species to a “more productive state” and to evaluate soils to determine the
best species to promote stabilization. This direction does not move this ERU toward the
ecologically based desired conditions in alternative B (modified). Scarification would disturb the
soil surface in the Verde Formation and other soil types and could lead to increased erosion.
Alternative A specifies that the seed mix should be shade-tolerant and a mix of warm and cool
season grasses, but does not specify that the seed mix should be native. Scarification and seeding
of early seral species can introduce non-native species like Lehmann love grass (Eragrostis
lehmanniana) that compete with native plants and facilitate fire spread. However, vegetative
treatments to improve Pinyon Juniper Evergreen Shrub would be reviewed for soil potential for
revegetation and erosion potential prior to treatment. The Verde Formation and other soils could
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be avoided or mitigation measures could be employed to avoid severe impairment of soil
productivity (1987 Plan, pages 166, 168, 169).

Although prescribed fire and wildfires managed for resource objectives may be used in Pinyon
Juniper Evergreen Shrub ERU, there is no provision for using wildfires managed for resource
objectives in the wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to
manage wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan,
pages 111, 112). This plan language limits the restoration of fire as a natural process in the
wildland-urban interface and in wilderness, and canopy cover and tree density would be expected
to increase in these areas.

There are 639 acres of Pinyon Juniper Evergreen Shrub in the proposed West Clear Creek
Research Natural Area. The research natural area is located in the West Clear Creek Wilderness.
Ongoing uses include recreation. Users seeking to escape the overcrowding in the Fossil Creek
Area or a more remote experience may use this area. This research natural area was proposed in
alternative A, but the designation was never completed and there is no known research occurring
within it.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 18 shows
that under alternative B (modified) the vegetation quality of Pinyon Juniper Evergreen Shrub is
classified as fair with a trend away from the desired conditions, the same as alternative A. A plan
objective would have at least 3,750 acres treated over each 10-year period over the life of the plan
with wildfires managed for resource objectives, within the natural fire regime (FW-TerrERU-PJ-
0-3). As with alternative A, increasing tree density and canopy cover is predicted to continue and
eventually would shade the understory and maintain a higher amount of small to medium-sized
trees than desired. This would negatively affect the structure, composition, and function of the
ERU. Consequences include increased risk of insect and disease outbreaks and higher potential
for more of the ERU to burn at the high end of the range for mixed-severity fires. This could
result in accelerated soil erosion and facilitate the establishment of invasive plant species, like
cheatgrass, which can alter the fire regime and timing of fires.

Soil condition and productivity would be poor under alternative B (modified) and trend slowly
toward desired conditions. As with alternative A, about 43 percent of the ERU has satisfactory or
satisfactory but inherently unstable soil conditions. In these areas, soil is functioning properly.
Impaired soil conditions would remain in about 57 percent of the ERU, especially where there is
higher canopy cover and loss of herbaceous understory. This is primarily due to lack of fire. In
these areas there is declined nutrient cycling, reduced ability to infiltrate water and an inability of
soil to resist erosion. It is not known whether the treatment objective would target impaired soil
conditions, because it is dependent on the location of ignitions, conditions at the time of ignition,
and resources at risk.

Under alternative B (modified), Pinyon Juniper Evergreen Shrub has a low-moderate likelihood
of being limiting to the associated species. This likelihood was derived by combining the value
for habitat abundance with the value for vegetation quality. Vegetation quality was used instead
of soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

Coconino National Forest
106



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Management effect is a 2, which means that plan components in alternative B (modified)
maintain or improve protection and management for most habitat occurrences in the plan area,
and thus, contribute more to the maintenance and sustainability of Pinyon Juniper Evergreen
Shrub and the viability of the associated species than alternative A.

Desired conditions in alternative B (modified) have greater potential to reduce ERU departure
and move toward desired conditions than alternative A. Desired conditions promote: properly
functioning ecosystems that are resilient to natural disturbances and climate change; the reduction
of uncharacteristic disturbances; endemic levels of invertebrates (including pollinators) and
disease with occasional outbreaks; and a balance of desirable non-native species and subspecies
with properly functioning ecosystems (FW-Eco-DC-1 to 4). Desired conditions include a mosaic
of vegetation conditions, densities, and structures and various scales that reflect natural
disturbance regimes, resilience to disturbances, adaptions to climate variability, connections
based on natural patterns, and allowances for inclusions, variability, and ecotones (FW-TerrERU-
All-DC-1 to 4).

Unlike alternative A, this alternative updates pinyon juniper management by identifying three
ERUs in the pinyon juniper forest type: Pinyon Juniper with Grass, Pinyon Juniper Evergreen
Shrub, and Pinyon Juniper Woodland. ERU-specific plan components provide more explicit
information for managers. A one-size-fits-all approach for pinyon juniper would not be
appropriate because the pinyon juniper ERUs differ in terms of species composition, structure,
and fire regime.

Implementation of desired conditions would result in structure and species composition that both
reflect and support natural disturbance regimes. A mix of trees and shrubs would occur as a series
of vegetation states that shift from herbaceous dominated to shrub dominated to tree dominated.
Groups would be even-aged in structure with all ages represented across the landscape for an
overall uneven-aged grouped appearance (FW-TerrERU-PJ-DC-6). Alternative B (modified)
describes the fire regime more accurately than alternative A: mixed severity (Fire Regime 111)
although some evergreen shrub types would have occasional high-severity fires (Fire Regime 1V)
(FW-TerrERU-PJ-DC-8).

Plant composition would be similar to site potential at the landscape level yet could vary
considerably at the fine and mid-scale in response to differing seral stages. The understory would
be dominated by low to moderate density of shrubs, depending on seral stage. The interspaces
would support native grasses and forbs (FW-TerrERU-PJ-DC-9). Mollisol soils would be
managed toward grassland desired conditions, which would stay within the natural potential of
the site and provide spatial heterogeneity and increased biodiversity within the ERU (FW-
TerrERU-PJ-G-1)

Old-growth components and structure would occur throughout the landscape as individual
components or as clumps. They would shift in time and space as a result of succession and tree
growth and mortality. Habitat and food for wildlife and their prey would be provided by snags

8 inches and greater at diameter at root collar that would average three snags per acre and by
snags 18 inches and greater that would average one snag per acre (FW-TerrERU-PJ-DC-5, 7). To
further assure the distribution and sustainability of old-growth forest components, the
development of old growth would be encouraged in areas where it is lacking (FW-TerrERU-PJ-
G-5).
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Coarse woody debris would average 2 to 4 tons per acre. Plan components promote the retention
of slash piles across the landscape for several years instead of being immediately burned where
coarse woody debris is deficient. This would provide cover for various species of wildlife;
however, scenic integrity objectives, bark beetles, big game movements, and fire and fuel
concerns would be factors when considering the number and distribution of slash piles or
scattered slash to be retained (FW-TerrERU-PJ-G-4). Slash treatments would be used to improve
herbaceous vegetation, watershed condition, and soil productivity in areas where there is little
overstory; however, large accumulations of green material would be managed to reduce the risk
of uncharacteristic bark beetle outbreaks (FW-TerrERU-PJ-G-2, 3). Coarse woody debris
provides microsites for establishment of native vegetation, provides food and cover for a variety
of wildlife species, is critical for soil productivity and nutrient cycling, and important for soil
condition and preventing accelerated soil erosion.

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness) allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2, FW-WUI-DC-4).

Plan components direct managers to reduce fire hazard, intensity, and severity in order to protect
human life and property (FW-WUI-DC-1, 2, FW-Fire-DC-1, 2). When wildland-urban interface
intersects with a mixed- or high-severity fire regime like Pinyon Juniper Evergreen Shrub,
characteristic ecosystem function would be modified to promote low-severity surface fires that
rarely spread as crown fire; forests in the wildland-urban interface would be dominated by early
seral, fire-adapted species growing in a more open condition than the general forest; and
wildland-urban interface may have a higher frequency of disturbance from prescribed burning,
wildfires managed for resource objectives, and/or vegetative treatments than the natural
disturbance regime (FW-WUI-DC-3, 4, 7, 8). This proportion of the ERU would move away from
desired conditions and may result in a different species composition and structure than what
Pinyon Juniper Evergreen Shrub is adapted to. This departure could be mitigated by promoting
wildland-urban interface conditions (fuel loading, basal area, logs, shags) at the lower end of the
range given in the vegetation community desired conditions (FW-WUI-DC-5, 9). This departure
could be mitigated by spatially arranging these structural components to reduce fire hazard and
increase suppression success, and allowing fuel loading or tree densities at the higher end of the
range where it provides for important fine-scale habitat structure or cover as long as it meets the
overall intent of protecting wildland-urban interface values-at-risk (FW-WUI-DC-10; FW-WUI-
G-1).

There are 723 acres of Pinyon Juniper Evergreen Shrub in Davey’s recommended wilderness,
which is bounded on one side by the existing Fossil Creek Wilderness. Recommended wilderness
would reduce impacts from motorized use by promoting motorized vehicle use only for limited
administrative and permitted activities (SA-RWild-DC-1, 2, 5; SA-RWild-G-1, 3, 5). Mechanized
uses that maintain and do not detract from wilderness values would be allowable. However, new
trails should be designed for non-motorized and non-mechanized activities that preserve
wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to soil and vegetation from motorized or mechanized uses,
which could be beneficial to associated species. If designated by Congress, the wilderness areas
would be managed according to applicable laws, policy, and Forest Plan direction (SA-Wild-DC-
1to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to 11). However, limited access
associated with recommended (and designated) wilderness could preclude restoration treatments
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that require motorized equipment for treatments or safety, or make them harder to do logistically.
Site-specific circumstances would also influence which or whether restoration treatments might
be precluded. Delay or absence of restoration treatments could result in missed fire return
intervals, increased and unnatural levels of fuels, increased density of shrubs and trees, or
establishment and spread of invasive or non-native species. This could slow the trend toward
desired conditions or increase the risk of uncharacteristic fires in localized areas more so than in
the other alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive
or non-native species, which could then alter area hydrology, fire regime, and biodiversity.

This ERU occurs within 7 proposed management areas (Pine Belt, Red Rock, Oak Creek Canyon,
House Mountain-Lowlands, Sedona Neighborwoods, Verde Valley, and Long Valley).
Approximately 77 percent is within Verde Valley (62 percent) and Red Rock (15 percent)
management areas.

The area covered by the Verde Valley MA is different between alternatives. Under alternative B
(modified), desired conditions in the Verde Valley MA would maintain or improve the
sustainability of this ERU by managing watersheds to reduce the risk of uncharacteristic flooding
and sedimentation, by emphasizing resource protection in areas used for dispersed recreation, and
by preventing the introduction of diseases, invasive or undesirable species (MA-VerdeV-DC-1, 4;
MA-VerdeV-G-1, 2).

The Red Rock MA is located on either side of Sedona and adjoins House Mountain-Lowlands,
Pine Belt, Oak Creek Canyon, Sedona Neighborwoods, and Verde Valley Management Areas. It
includes many of the scenic vistas that are famous throughout the region. This management area
contains guidance for networks of motorized and non-motorized trails in the area, while
protecting the fragile natural resources of the area (MA-RedRock-DC-3). Another beneficial
desired condition would promote a balance between recreation experiences and natural resources
(MA-RedRock-DC-2). As in the Verde Valley MA, this guidance may help protect resources by
protecting sensitive soils and preventing the introduction of invasive or undesirable species.
Commercial plant collecting would be prohibited in the management area (MA-RedRock-S-6).
This continues guidance from the current plan (alternative A) and would reduce collection
pressures in this area. This does not apply to other commercial forest products, which would be
regulated by permit and would occur in designated locations only. This important distinction
would allow consideration of vegetation treatments to achieve the desired conditions of the ERU.
The prohibition of horse and pack stock, except for limited administrative use, could reduce
vegetation and soil impacts from this recreational use. This prohibition applies to the Fay Canyon,
Wilson Mountain, West Fork of Oak Creek, Devil’s Bridge, and Boynton Canyon Trails (MA-
RedRock-S-9).

There are 915 acres of Pinyon Juniper Evergreen Shrub in the proposed West Clear Creek
Research Natural Area, but the proposed research natural area is larger and in a different location
than was proposed in alternative A. Under this alternative, the research natural area would be
encompassed by the West Clear Wilderness. Although guidance for proposed research natural
areas would apply, such as preservation of ecological features and biodiversity values of the area
(SA-RNABotGeo-DC-1), providing a baseline for ecological changes (SA-RNABotGeo-DC-2),
and allowing opportunities for study, while not modifying the conditions of the area (SA-
RNABotGeo-DC-4), wilderness direction would prevail.
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Alternative C

Alternative C has the same effects as alternative B (modified), except a total of 13 wildernesses
are recommended instead of 3. In addition to the 47,893 acres of Pinyon Juniper Evergreen Shrub
in designated wilderness, there are 50,164 acres in recommended wilderness. The recommended
wilderness acres are distributed among nine recommended wildernesses: Black Mountain

(5,552 acres), Cedar Bench (2,558 acres), Cimarron-Boulder (9,496 acres), Davey’s (723 acres),
Deadwood Draw (9,804 acres), Hackberry (15,890 acres), Railroad Draw (8 acres), Tin Can
(2,652 acres), and Walker Mountain (3,480 acres). There would be about 37 percent of the ERU
in either designated or recommended wilderness. Recommended wilderness would reduce
impacts from motorized use by promoting motorized vehicle use only for limited administrative
and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3, 5). Mechanized uses that
maintain and do not detract from wilderness values would be allowable. However, new trails
should be designed for non-motorized and non-mechanized activities that preserve wilderness
character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan components would
reduce disturbance to soil and vegetation from motorized or mechanized uses, which could be
beneficial to associated species. If designated by Congress, the wilderness areas would be
managed according to applicable laws, policy, and Forest Plan direction (SA-Wild-DC-1 to 11;
SA-Wild-0-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to 11). However, limited access associated with
recommended (and designated) wilderness could preclude restoration treatments that require
motorized equipment for treatments or safety, or make them harder to do logistically. Site-
specific circumstances would also influence which or whether restoration treatments might be
precluded. Delay or absence of restoration treatments could result in missed fire return intervals,
increased and unnatural levels of fuels, increased density of shrubs and trees, or establishment
and spread of invasive or non-native species. This could slow the trend toward desired conditions
or increase the risk of uncharacteristic fires in localized areas more so than in the other
alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive or non-
native species, which could then alter area hydrology, fire regime, and biodiversity.

Alternative D

Alternative D is the same as alternative B (modified), except there are no recommended
wildernesses. In alternative D, the recommended wilderness areas of alternative B (modified)
would be guided by applicable forestwide or management area plan direction rather than plan
components relating to recommended wilderness.

Pinyon Juniper Woodland

Affected Environment

Amount

There are 77,186 acres of this ERU within the forest boundary. About 75,439 acres (4 percent) is
managed by the Coconino NF, with most of the remaining 2 percent in private ownership.

Table 19 summarizes the information used to estimate the likelihood that Pinyon Juniper
Woodland ERU would be a limiting factor to the viability for the associated species. The
abundance is categorized as Occasional because, at 75,439 acres, it occupies a little over

4 percent of the forest. Habitats classified as Occasional generally cover 1 to 10 percent of the
forest and are occasionally encountered.
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Habitat Quality and Distribution

This ERU (also called Persistent Pinyon Juniper Woodland) generally occurs at elevations
between 3,000 and 7,500 feet and covers approximately 75,439 acres (approximately 4 percent of
the forest). Pinyon Juniper Woodland is characterized by high-severity fire that occurs every 35 to
200+ years.

It is located mainly in the northern and eastern portions of the forest on the lower slopes of
mountains and upland rolling hills. This ERU ranges from sparse stands of scattered, small trees
growing on poor substrates to relatively dense stands of large trees on more productive sites.
However, tree density and cover may fluctuate in response to disturbance and climatic variability.
Tree species include: pinyon pine and Utah and one-seed juniper (which are most common) and
alligator juniper at higher elevations. Shrubs may include: Stansbury cliffrose, Gambel oak,
saltbrush, big sagebrush, and limited areas of turbinella oak and manzanita. Understory species is
mostly comprised of annual and perennial grasses including: blue grama, needle and thread grass,
and western wheatgrass. Natural disturbances in Pinyon Juniper Woodland include endemic
levels of insects and disease and wildfire.

There are 5,200 acres (about 7 percent of the ERU) within six designated wildernesses: mainly in
Strawberry Crater Wilderness (3,515 acres), Munds Mountain Wilderness (350 acres), Red Rock-
Secret Mountain (565 acres), West Clear Creek (444 acres), Sycamore Canyon (238 acres), and
Fossil Springs (12 acres).

A small portion of this ERU is in the proposed West Clear Creek Research Natural Area: 85 acres
under alternative A; 74 acres under alternatives B (modified), C, and D.

According to reference conditions, Pinyon Juniper Woodland was mostly open with a mosaic of
small, medium, and large trees overtopping an herbaceous understory. Fires were more frequent
and generally did not “thin from below” (i.e., they did not kill predominantly small trees), but
rather tended to kill all or most of the trees, regardless of size, within the places that burned. In
addition, invasive exotic species were not present.

Using the analysis process described under the Species Viability section above, table 19 shows
that the vegetation quality of Pinyon Juniper Woodland is classified as good. This means it has a
low departure and the number, size of habitat areas, or evenness in distribution across the
landscape is similar to or only slightly reduced relative to reference conditions. The ERU’s trend
from reference conditions varies. Areas that are overstocked with trees are expected to trend away
and the remaining areas are expected to have a static trend. Currently, there is an overall shift
toward small and medium-sized trees with loss of herbaceous understory and large trees with
open canopy, mainly because of a history of fire suppression activities. This ERU is rated low for
departure with respect to weeds.

Soil is in fair condition, probably due to fire suppression and loss of understory vegetation that
would have carried fire. It is trending away from reference condition due to drought, continued
fire suppression, and few vegetative treatments or natural disturbances. Some areas have greater
than about 40 percent canopy cover contributing to impaired soil functions. Current surface litter
and plant cover is low, species composition is poor, forage production is low, and visual sheet and
rill erosion are common, especially in areas with high tree density or with impaired or
unsatisfactory soil conditions.
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Table 19 shows that there is a low likelihood that Pinyon Juniper Woodland habitat could be
limiting to the associated species. The likelihood that habitat would be limiting to the associated
species was derived by combining the value for habitat abundance with the value for vegetation
quality. Vegetation quality was used instead of soil quality because vegetation is assumed to
respond faster than soil to treatments or disturbances and thus would better reflect differences
between alternatives.

Table 19 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Table 19. Summary of coarse filter analysis for Pinyon Juniper Woodland by alternative

Habitat Existing | Alternative A | Alternatives B (modified), C, and D| Associated Species

Abundance |Occasional Occasional Navajo Mogollon
Quality- Good, Good, static trend vole, pinyon jay,
Vegetation static trend Arizona phlox,
Quality-Soil  |Fair, Fair, trending Fair, trending slowly toward Arizona sunflower,
trending away Sunset Crater
away beardtongue
Likelihood of |Low Low
Limitation
Management 3: Plan 2: Plan components maintain or
effect components improve habitat quality by
maintain or maintaining or improving protection
improve and management for most habitat

protection and and habitat element occurrences in
management for |the plan area.

some habitat

occurrences in

the plan area.

Risk Factors

Fire exclusion has resulted in increased tree density and a substantial shift to small and medium
sized trees as well as reduced understory species cover and diversity. Non-native or invasive plant
species, such as annual grasses, can alter the natural fire return interval and fire regime.

Associated Species
Associated species are listed in table 19.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species are addressed under
the Non-native or Invasive Species topic in the Wildlife and Plant Issues and Topics section.
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Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, -3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

About 7 percent of the ERU is in designated wilderness. Designated wilderness areas would be
managed according to applicable laws, policy, and Forest Plan direction to preserve wilderness
resource values and wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages
105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness designation
limits most active vegetation management because motorized and mechanized use is not allowed.
Motorized and mechanized access can kill or damage plants, can degrade the habitat through soil
compaction and soil loss, and can introduce non-native species that compete with native plants
for resources. This can negatively affect the reproduction and survival of individual plants or
populations. Ground-disturbing activities are primarily confined to main trails, trailheads, and key
points of interest at which invasive species introduction and establishment, or accelerated erosion
could occur, depending on the level of use. The lack of ground-disturbing activities elsewhere
would be beneficial by reducing the risk of invasive plant introduction and dispersal by motorized
or mechanized use. However, limited access associated with designated wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or make
them harder to do logistically. Lack of restoration treatments could result in missed fire return
intervals, increased and unnatural levels of fuels, increased density of shrubs and trees, or
establishment and spread of invasive or non-native species. This could slow the trend toward
desired conditions or increase the risk of uncharacteristic fires in localized areas more so than in
the other alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive
or non-native species, which could then alter area hydrology, fire regime, and biodiversity.

All alternatives include guidance for management of research natural areas that would be
beneficial for Pinyon Juniper Woodland by allowing natural processes and natural conditions to
prevail. This guidance would minimize recreational impacts by restricting camping, prohibiting
recreation fires, and limiting non-commercial group size (1987 Plan, page 196-1, SA-
RNABotGeo-S-1, SA-RNABotGeo-G-6). In addition, access should be restricted as needed to
maintain their natural, unmodified condition, and commercial tours would be prohibited except in
support of approved research (1987 Plan, page 196-2, SA-RNABotGeo-S-2). This guidance
would reduce the potential for human-caused fires and maintain the natural conditions for which
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the RNA was designated, which include properly functioning soils and vegetation. This guidance
would also mitigate soil compaction, soil loss, and vegetation damage from some recreational
activities. Designated wilderness direction would prevail in the West Clear Creek RNA.

Pinyon Juniper Woodland ERU occurs in three seasonal closure areas: the Ladders Bald Eagle
Seasonal closure Area (127 acres), Rattlesnake (752 acres), and Woods (369 acres). These areas
would be closed seasonally under all alternatives (1987 Plan, page 167 and Off-Road Driving
Management Plan associated with 1987 Plan; MA-VerdeV-DC-7; MA-VerdeV-S-1; MA-
PineBelt-DC-6, 7; MA-PineBelt-S-2, 3). The closures are designed to provide undisturbed habitat
for the protection of nesting bald eagles and to minimize disturbance to big game winter habitat.
This would reduce soil or vegetation impacts that could result from motorized used during the
closure periods.

Alternative A

Using the analysis process described under the Species Viability section above, table 19 shows
that under alternative A the vegetation quality of Pinyon Juniper Woodland is classified as good,
which means it has a low departure and the number, size of habitat areas, or evenness in
distribution across the landscape is similar to or only slightly reduced relative to reference
conditions. Under the plan direction in alternative A, vegetation quality is expected to have a
static trend relative to desired conditions. Increasing tree density and canopy cover is predicted to
continue. This high tree density and cover would be expected to continue over extensive areas.
This condition is appropriate for the ERU, and would support the historic fire regime of
infrequent high-severity fires.

Soil condition and productivity would be fair with a trend away from desired conditions. About
40 percent of the ERU has satisfactory or satisfactory but inherently unstable soil conditions. In
these areas, soil is functioning properly. Impaired soil conditions would remain in about

60 percent of the ERU, especially where there is higher canopy cover and loss of herbaceous
understory. This is primarily due to lack of fire. In these areas there is declined nutrient cycling,
reduced ability to infiltrate water, and an inability of soil to resist erosion.

There is a low likelihood that Pinyon Juniper Woodland could be a limiting factor to the viability
of the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
guality, because vegetation is assumed to respond faster than soil to treatments or disturbances,
and thus, would better reflect differences between alternatives.

The management effect is a 3, because alternative A does not distinguish between the three
pinyon juniper types that occur on the forest that differ in composition, structure, and processes.
Alternative A contributes less to the maintenance and sustainability of Pinyon Juniper Woodland
and the viability of the associated species than the other alternatives.

The 1987 Plan provides little explicit direction on desired conditions for this ERU. The different
pinyon juniper types are combined into one broad category of Pinyon Juniper, which is divided
into two management areas based on slope. Plan language emphasizes the use of prescribed fire
and mechanical treatments to achieve management objectives associated with range, watershed
condition, and wildlife habitat (1987 Plan, pages 148 to 155; 162 to 165). There is an emphasis on
prescribed burning and individual tree removal to achieve range improvements (1987 Plan, page
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164) as well as mechanical treatment of vegetation, emphasizing sustained-yield for firewood and
miscellaneous convertible products (1987 Plan, pages 148, 169).

Direction in the current Forest Plan is generally outdated. Different management objectives occur
for slopes greater than 15 percent and slopes less than 15 percent. For example, old growth,
cover, and snags are generally provided on slopes greater than 15 percent, while mechanical
treatment should be managed on slopes less than 15 percent (1987 Plan, page 148). This would
not result in well-distributed habitat components.

Pinyon Juniper Woodland occurs in 24 different management areas (MASs) in this alternative, but
primarily in MAs 7, 8, and 11. Thirteen percent falls within the Sedona/Oak Creek Ecosystem (10
individual management areas plus area-wide direction).

Management Area 7 includes slopes less than 40 percent. Plan direction promotes prescribed fire
and seeding to be used to achieve resource objectives on the more gentle slopes (1987 Plan, page
148). However, no direction was provided on the appropriate seed mix, only stating that a mixture
of warm and cool season grasses should be used. Non-native species could be included in the
seed mix, and these could disrupt the fire regime, hydrology, and compete with native species.

Stand diversity standards and guidelines in Management Area 7 provide for stands of old growth
from 100 to 300 acres. These areas are intended to provide habitat for species dependent on the
forest interior for habitat (1987 Plan, pages 148, 151,152). According to the Vegetation and Fire
section in Volume 1 of the FEIS, large old-growth stands would meet desired conditions for this
ERU; however, concentrating old growth on steeper slopes and limiting mechanical treatments to
slopes less than 15 percent would slow the development of old-growth components compared to
allowing mechanical treatment throughout the ERU. Small mammals and birds would benefit
with the retention of three unburned piles per acre on areas with piled slash. These piles would
provide cover. Important habitat components such as alligator juniper and pine stringers would be
managed for the benefit of wildlife (1987 Plan, page 154).

Management Area 8 includes the pinyon juniper woodlands on slopes over 40 percent. Steep
canyons and volcanic slopes make the area unsuitable for many uses such as firewood cutting and
some kinds of recreation. Most of the area is old growth because it has not been cut and fire has
been excluded. The management emphasis is wildlife habitat, watershed condition, and dispersed
recreation (1987 Plan, page 156). The area is not assigned any grazing capacity due to slopes and
forest products are generally not removed. Prescribed fire using planned and unplanned ignitions
is used to accomplish resource objectives, except there is no provision for unplanned ignitions in
areas included in wildland-urban interface (1987 Plan, page 157).

The management emphasis for Management Area 11 is watershed condition, range management,
wildlife habitat for upland game birds, and dispersed recreation (1987 Plan, page 166). Standards
and guidelines allow for removal of undesirable plant species to maintain antelope habitat (1987
Plan, page 168). Plan language prioritizes improvement in watersheds in unsatisfactory condition
which could improve vegetation and soil conditions. Range management focuses on less than
satisfactory range conditions, broadcast seeding following burning to increase production (for
livestock), and forage improvement. The direction for soil in this alternative focuses on achieving
range improvement by identifying areas suitable for soil scarification and seeding of early seral
species to a “more productive state” and to evaluate soils to determine the best species to promote
stabilization. This direction does not move this ERU toward the ecologically based desired
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conditions in alternative B (modified). Scarification would disturb the soil surface and could lead
to increased erosion. Alternative A specifies that the seed mix should be shade-tolerant and a mix
of warm and cool season grasses, but does not specify that the seed mix should be native.
Scarification and seeding of early seral species can introduce non-native species like Lehmann
love grass (Eragrostis lehmanniana) that compete with native plants and facilitate fire spread.
However, vegetative treatments to improve Pinyon Juniper Woodland would be reviewed for soil
potential for revegetation and erosion potential prior to treatment. Sensitive soils could be
avoided or mitigation measures could be used to avoid severe impairment of soil productivity
(1987 Plan, pages 166, 168, 169).

Sedona/Oak Creek ecosystem-wide plan direction contributes to the sustainability of Pinyon
Juniper Woodland by including provisions to conserve or restore natural ecosystem disturbance
patterns; promoting the natural ecological role of fire within the constraints of human health and
safety; and managing the mosaic of vegetative conditions to reduce the occurrence of catastrophic
fires (1987 Plan, page 206-9). There are goals to expand the use of prescribed fire and other
mechanical methods to achieve area goals and to utilize fire management to reduce fuels, restore
ecosystem function and protect resource values (1987 Plan, page 206-11). Guidelines restrict
prescribed burning so prevailing winds do not inundate active peregrine falcon nests during the
breeding season and restrict fuel reduction activities that use motorized equipment at least one
quarter mile from active peregrine falcon nests to reduce activity and noise related impacts during
the breeding season (1987 Plan, page 206-13). Depending on site-specific circumstances, these
timing restrictions could slow or not affect progress toward desired conditions.

Although prescribed fire and wildfires managed for resource objectives may be used in Pinyon
Juniper Woodland ERU, there is no provision for using wildfires managed for resource objectives
in the wildland-urban interface (1987 Plan, pages 92, 155, 165), and the language to manage
wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111,
112). This plan language limits the restoration of fire as a natural process in the wildland-urban
interface and in wilderness, and canopy cover and tree density would be expected to increase in
these areas, which could increase vulnerability to uncharacteristic outbreaks of insects or disease.

There are 85 acres of Pinyon Juniper Woodland in the proposed West Clear Creek Research
Natural Area. The proposed RNA is within the West Clear Creek Wilderness. Ongoing uses
include recreation. Users seeking to escape the overcrowding in the Fossil Creek Area or a more
remote experience may use this area. This RNA was proposed in alternative A, but the
designation was never completed and there is no known research occurring within it.

Alternative B (modified)

Under alternative B (modified), Pinyon Juniper Woodland has a low likelihood of being limiting
to the associated species, based on vegetation quality and a high likelihood based on soil quality
(table 19). The vegetation condition of this ERU is expected to maintain a low departure with a
static trend relative to the desired condition. Fire return interval departure would remain low, but
trending away from the desired conditions. Conditions may further improve by managing
wildfires to meet resource objectives (FW-TerrERU-AII-G-2; FW-Fire-G-2), an option that is not
available within wildland-urban interface under alternative A.

Using the analysis process described under the Species Viability section above, table 19 shows
that under alternative B (modified) the vegetation quality of Pinyon Juniper Woodland is
classified as good with a static trend relative to desired conditions, the same as alternative A.
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Increasing tree density and canopy cover is predicted to continue. This high tree density and
cover would be expected to continue over extensive areas. This condition is appropriate for the
ERU, and would support the historic fire regime of infrequent high-severity fires. There could be
increased vulnerability to insect and disease outbreaks and continued shading of understory
species at the landscape scale, although understory could be more abundant at finer scales.

Soil condition and productivity would be fair under alternative B (modified) with a trend slowly
toward desired conditions. This is because any activities that would occur in Pinyon Juniper
Woodland would follow updated desired conditions and wildfires may be managed for resource
objectives in more areas of the landscape than in alternative A. Consequently, soil productivity
and function would improve, protective vegetative ground cover could increase, and soils could
better withstand accelerated soil erosion in these treated areas.

Under alternative B (modified), Pinyon Juniper Woodland has a low likelihood of being limiting
to the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
guality, because vegetation is assumed to respond faster than soil to treatments or disturbances,
and thus, would better reflect differences between alternatives.

Management effect is a 2, which means that plan components in alternative B (modified)
maintain or improve protection and management for most habitat occurrences in the plan area,
and thus, contribute more to the maintenance and sustainability of Pinyon Juniper Woodland and
the viability of the associated species than alternative A.

Desired conditions in alternative B (modified) have greater potential to reduce ERU departure
and move toward desired conditions than alternative A. Desired conditions promote: properly
functioning ecosystems that are resilient to natural disturbances and climate change; the reduction
of uncharacteristic disturbances; endemic levels of invertebrates (including pollinators) and
disease with occasional outbreaks; and a balance of desirable non-native species and subspecies
with properly functioning ecosystems (FW-Eco-DC-1 to 4). Desired conditions include a mosaic
of vegetation conditions, densities, and structures and various scales that reflect natural
disturbance regimes, resilience to disturbances, adaptions to climate variability, connections
based on natural patterns, and allowances for inclusions, variability, and ecotones (FW-TerrERU-
All-DC-1 to 4). A guideline for pinyon juniper addresses the management of large accumulations
of green material (e.g., slash and wind-thrown trees) to reduce the risk of uncharacteristic bark
beetle outbreaks (FW-TerrERU-PJ-G-3).

Unlike alternative A, this alternative updates pinyon juniper management by identifying three
ERUs in the pinyon juniper forest type: Pinyon Juniper with Grass, Pinyon Juniper Evergreen
Shrub, and Pinyon Juniper Woodland. ERU-specific plan components provide more explicit
information for managers. A one-size-fits-all approach for pinyon juniper would not be
appropriate, because the pinyon juniper ERUs differ in terms of species composition, structure,
and fire regime.

Implementation of desired conditions would result in structure and species composition that both
reflect and support natural disturbance regimes. A mix of trees and shrubs would occur as a series
of vegetation states that shift from herbaceous dominated to shrub dominated to tree dominated.
Even-aged patches of pinyons and junipers would form multi-aged woodlands (FW-TerrERU-PJ-

Coconino National Forest
117



Revised Land and Resource Management Plan

DC-10). Alternative B (modified) describes the fire regime more accurately than alternative A:
mixed to high severity (Fire Regime Il1, IV, and V) (FW-TerrERU-PJ-DC-13).

Plant composition would be similar to site potential at the landscape level, yet could vary
considerably at the fine and mid-scale in response to differing seral stages. Ground cover would
consist of shrubs, perennial grasses, and forbs, with some sites being capable of carrying surface
fire (FW-TerrERU-PJ-DC-14). Mollisol soils would be managed toward grassland desired
conditions, which would stay within the natural potential of the site and provide spatial
heterogeneity and increased biodiversity within the ERU (FW-TerrERU-PJ-G-1).

Old-growth components and structure would occur throughout the landscape as individual
components or as clumps. They would shift in time and space as a result of succession and tree
growth and mortality. Habitat and food for wildlife and their prey would be provided by snags
8 inches and greater at diameter at root collar that would average three snags per acre and by
snags 18 inches and greater that would average one snag per acre (FW-TerrERU-PJ-DC-10, 11,
12). These would be distributed throughout the landscape rather than mainly on slopes greater
than 15 percent as in alternative A.

Coarse woody debris would average 2 to 5 tons per acre (FW-TerrERU-PJ-DC-12). Plan
components promote the retention of slash piles across the landscape for several years instead of
being immediately burned where coarse woody debris is deficient. This would provide cover for
various species of wildlife; however, scenic integrity objectives, bark beetles, big game
movements, and fire and fuel concerns would be factors when considering the number and
distribution of slash piles or scattered slash to be retained (FW-TerrERU-PJ-G-4). Slash
treatments would be used to improve herbaceous vegetation, watershed condition, and soil
productivity in areas where there is little overstory; however, large accumulation of green
material would be managed to reduce the risk of uncharacteristic bark beetle outbreaks (FW-
TerrERU-PJ-G-2, 3). Coarse woody debris provides microsites for establishment of native
vegetation, provides food and cover for a variety of wildlife species, is critical for soil
productivity and nutrient cycling, and important for soil condition and preventing accelerated soil
erosion.

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness) allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2, FW-WUI-DC-4).

Plan components direct managers to reduce fire hazard, intensity, and severity in order to protect
human life and property (FW-WUI-DC-1, 2; FW-Fire-DC-1, 3). When wildland-urban interface
intersects with a mixed- or high-severity fire regime like Pinyon Juniper Woodland, characteristic
ecosystem function would be modified to promote low-severity surface fires that rarely spread as
crown fire; forests in the wildland-urban interface would be dominated by early seral, fire-
adapted species growing in a more open condition than the general forest; and wildland-urban
interface may have a higher frequency of disturbance from prescribed burning, wildfires managed
for resource objectives, and/or vegetative treatments than the natural disturbance regime (FW-
WUI-DC-3, 4, 7, 8). This proportion of the ERU would move away from desired conditions, and
may result in a different species composition and structure than what Pinyon Juniper Woodland is
adapted to. This departure could be mitigated by promoting wildland-urban interface conditions
(fuel loading, basal area, logs, snags) at the lower end of the range given in the vegetation
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community desired conditions (FW-WUI-DC-5, 9). This departure could be mitigated by spatially
arranging these structural components to reduce fire hazard and increase suppression success, and
allowing fuel loading or tree densities at the higher end of the range, where it provides for
important fine-scale habitat structure or cover as long as it meets the overall intent of protecting
wildland-urban interface values-at-risk (FW-WUI-DC-10; FW-WUI-G-1).

In addition to the 5,200 acres of Pinyon Juniper Woodland in designated wilderness, there are
1,467 acres in two recommended wildernesses: Strawberry Crater (605 acres) and Davey’s

(863 acres). Together, this represents about 9 percent of the total ERU. Recommended wilderness
would reduce impacts from motorized use by promoting motorized vehicle use only for limited
administrative and permitted activities (SA-RWild-DC-1, 2, 5; SA-RWild-G-1, 3, 5). Mechanized
uses that maintain and do not detract from wilderness values would be allowable. However, new
trails should be designed for non-motorized and non-mechanized activities that preserve
wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to soil and vegetation from motorized or mechanized uses,
which could be beneficial to associated species and could reduce the potential for invasive species
establishment. If designated by Congress, the wilderness areas would be managed according to
applicable laws, policy, and Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-
Wild-S-1 to 5; SA-Wild-G-1 to 11). However, limited access associated with recommended (and
designated) wilderness could preclude restoration treatments that require motorized equipment for
treatments or safety, or make them harder to do logistically. Site-specific circumstances would
also influence which or whether restoration treatments might be precluded. Delay or absence of
restoration treatments could result in missed fire return intervals, increased and unnatural levels
of fuels, increased density of shrubs and trees, or establishment and spread of invasive or non-
native species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species, which could
then alter area hydrology, fire regime, and biodiversity.

This ERU occurs within 14 proposed management areas. Approximately 70 percent is within the
Verde Valley (40 percent) and Anderson Mesa (30 percent) management areas. The area covered
by the Verde Valley MA is different between alternatives. Under alternative B (modified),
desired conditions in the Verde Valley MA would maintain or improve the sustainability of this
ERU by managing watersheds to reduce the risk of uncharacteristic flooding and sedimentation,
emphasizing resource protection in areas used for dispersed recreation, and preventing the
introduction of diseases and invasive or undesirable species (MA-VerdeV-DC-1, 4; MA-VerdeV-
G-1, 2).

A desired condition in the Anderson Mesa MA would minimize roads and trails (MA-AMesa-DC-
1). This could reduce soil or vegetation impacts from the use of roads and trails in localized areas.

There are 74 acres of Pinyon Juniper Woodland in the proposed West Clear Creek Research
Natural Area, but the proposed RNA is in a different location than was proposed in alternative A.
Under this alternative, the RNA would be encompassed by the West Clear Creek Wilderness.
Although guidance for proposed research natural areas would apply, such as preserving
ecological features and biodiversity values of the area (SA-RNABotGeo-DC-1), providing a
baseline for ecological changes (SA-RNABotGeo-DC-2), and allowing opportunities for study
while not modifying the conditions of the area (SA-RNABotGeo-DC-4), wilderness direction
would prevail.
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Alternative C

Alternative C has the same effects as alternative B (modified) except a total of 13 wildernesses
are recommended instead of 3. In addition to the 5,200 acres of Pinyon Juniper Woodland in
designated wilderness, there are 13,600 acres in recommended wilderness. The recommended
wilderness acres are distributed among nine recommended wildernesses: Black Mountain (947
acres), Cedar Bench (1,053 acres), Cimarron-Boulder (3,432 acres), Davey’s (863 acres),
Deadwood Draw (922 acres), East Clear Creek (487 acres), Hackberry (4,200 acres), Strawberry
Crater (605 acres), Tin Can (427 acres), and Walker Mountain (665 acres). There would be about
25 percent of the ERU in either designated or recommended wilderness. Recommended
wilderness would reduce impacts from motorized use by promoting motorized vehicle use only
for limited administrative and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3,
5). Mechanized uses that maintain and do not detract from wilderness values would be allowable.
However, new trails should be designed for non-motorized and non-mechanized activities that
preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to soil and vegetation from motorized or mechanized uses
which could be beneficial to associated species. If designated by Congress, the wilderness areas
would be managed according to applicable laws, policy, and Forest Plan direction (SA-Wild-DC-
1to 11; SA-Wild-0-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to 11). However, limited access
associated with recommended (and designated) wilderness could preclude restoration treatments
that require motorized equipment for treatments or safety, or make them harder to do logistically.
Site-specific circumstances would also influence which or whether restoration treatments might
be precluded. Delay or absence of restoration treatments could result in missed fire return
intervals, increased and unnatural levels of fuels, increased density of shrubs and trees, or
establishment and spread of invasive or non-native species. This could slow the trend toward
desired conditions or increase the risk of uncharacteristic fires in localized areas more so than in
the other alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive
or non-native species, which could then alter area hydrology, fire regime, and biodiversity.

Alternative D

Alternative D would have the same effects as alternative B (modified), except alternative D
contains no recommended wildernesses. In alternative D, the recommended wilderness areas of
alternative B (modified) would be guided by applicable forestwide or management area plan
direction rather than plan components relating to recommended wilderness.

Aspen

Aspen occurs in Ponderosa Pine, Mixed Conifer with Frequent Fire, Mixed Conifer with
Infrequent Fire, and Spruce-Fir ERUs, and in other moist cool locations. Aspen provides habitat
for wildlife as well as scenic beauty for humans, and is a vital part of several plant communities.
It is an early seral species with the ability to pioneer disturbances, but it is replaced later by
slower growing tree species (Perala 2009). It is a shade-intolerant species that occurs as groups or
clones. A single clone may cover a number of acres. Its distribution can vary in space and time
and is influenced by soil type, soil moisture, low temperatures, and disturbances (primarily
wildfires, but occasionally flooding) that stimulate root sprouting and colonization. Aspen sites
may or may not have a significant conifer component, depending on successional status.
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Affected Environment

Amount

Due to low commercial value and past fire suppression, the total number of acres covered and
recruitment of new stands were thought to have been reduced compared to historical coverage.
An accelerated aspen decline on the Coconino NF was documented between 2003 and 2007, due
to a combination of a significant frost event, long-term drought, and bouts of defoliation from
western tent caterpillars (Lynch et al. 2007, Fairweather et al. 2007). This reduced spatial
coverage and numbers of plants on the forest. This was more pronounced on low-elevation dry
sites than wetter high-elevation sites. Regeneration from sprouting is occurring following
wildfires as is recruitment of aspen stems into taller size classes. The existing plan estimates
4,487 acres on the forest (1987 Plan, page 142). The abundance of aspen is categorized as rare,
because it occurs on less than 1 percent of the forest.

Habitat Quality and Distribution

Widespread death of mature aspen trees, chronic browsing by ungulates (Fairweather et al. 2007),
and advanced conifer reproduction could result in loss of vigor or further loss of aspen. The
vegetation quality is classified as poor and trending away from desired conditions due to the
widespread mortality.

Using the analysis process described under the Species Viability section above, table 20 shows
that the vegetation quality of aspen is classified as poor. This means it has a high departure from
desired conditions and the number, size, and evenness of distribution of habitat areas across the
landscape is greatly reduced. Aspen is trending away from reference conditions.

Soil quality is good in the four primary ERUs for which aspen is an early seral stage component.

Table 20 shows that there is a high likelihood that aspen habitat could be limiting to the
associated species. The likelihood that habitat would be limiting to the associated species was
derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality, because vegetation is assumed to respond
faster than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Table 20 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.
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Table 20. Summary of coarse filter analysis for aspen

Habitat Existing Alternative A Alternatives B (modified), Assoc[ated
C,and D Species
Abundance Rare Rare Rare
Quality- Poor, Poor, trending Poor, trending away Rusby’s milkvetch,
vegetation trending away evening grosbeak,
away Alberta arctic
Quality-soil Good, static | Good, static: Good, static: PP low
MCFF, MCIF, SF, objective
and PP low Good, toward: PP high
objective objective toward.
Good, slowly Good, slowly toward: MCFF,
toward: PP high MCIF
objective Good, static: SF
Likelihood of High
Limitation
Management 3: Plan 2: Plan components
effect components maintain or improve habitat
maintain or quality by maintaining or

improve protection
and management
for some habitat
occurrences in the
plan area.

improving protection and
management for most
habitat and habitat element
occurrences in the plan
area.

Risk Factors

Primary threats to aspen are ungulate herbivory and fire exclusion. Monitoring of permanent plots
in the Schultz Fire have shown that ungulate browse damage has likely contributed to the
decrease in regeneration density (USDA Forest Service 2015a).

Associated Species
Associated species are listed in table 20.

Environmental Consequences

Because aspen is an early seral species in four ERUs and not itself an ERU, additional
environmental consequences for aspen can be found in the environmental consequences section

for the applicable ERUs.

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives provide guidance for the management of aspen, which is an early seral species in
Ponderosa Pine, Mixed Conifer Frequent Fire, Mixed Conifer Infrequent Fire, and Spruce-Fir
ERUs. The intent of the guidance for all alternatives is similar (1987 Plan, pages 141 to 144; FW-
TerrERU-AspMpl-DC-1 to 3; FW-TerrERU-AspMpl-G-1). Aspen regeneration would be
protected from herbivory by fencing, by modifying grazing capacity, and by piping water to areas
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outside the stand. Stand diversity would provide suitable habitat for wildlife, while maintaining or
enhancing firewood production, age class distribution, and sustained-yield of firewood. Snags
greater than 12 inches d.b.h. and nest trees would be retained. Harvesting would generally occur
from August 15 to May 15 to maximize sprouting. Roads, spur trails, landings, and fuel
treatments would be located or implemented to have the least impact on the site (1987 Plan, pages
142 to 144). Alternatives B (modified), C, and D also emphasize regeneration, protection from
herbivory, and age class diversity. Although firewood is not explicitly mentioned in alternatives B
(modified), C, or D, fuelwooding could be a tool to meet the objective to restore at least

1,000 acres of aspen and maple during each 10-year period over the life of the plan (FW-
TerrERU-AspMpl-O-1).

Alternative A

Using the analysis process described under the Species Viability section above, table 20 shows
that under alternative A, the vegetation quality of aspen would be poor and trend toward desired
conditions. This means that overall there is a high departure from desired conditions and the
number, size, and evenness of distribution of habitat areas across the landscape would be reduced
compared to desired conditions.

Soil condition and productivity would continue to be in good condition with a static trend relative
to desired conditions in Mixed Conifer with Frequent Fire, Mixed Conifer with Infrequent Fire,
Spruce-Fir, and Ponderosa Pine under the low treatment objective. The trend would slowly move
toward desired conditions under the high treatment objective in Ponderosa Pine because more
acres are being treated.

There is a high likelihood that aspen would be a limiting factor to the viability of the associated
species. Vegetation quality was used instead of soil quality, because vegetation is assumed to
respond faster than soil to treatments or disturbances, and thus, would better reflect differences
between alternatives.

The management effect for aspen is a 3 under alternative A, which means the plan components
maintain or improve protection and management for some habitat occurrences in the plan area.
However, alternative A contributes less to the maintenance and sustainability of aspen and the
viability of the associated species than the other alternatives.

Alternative A provides guidance for the management of aspen (1987 Plan, pages 141 to 144). The
intent of the guidance is that aspen regeneration should be promoted, protected from excessive
herbivory from livestock or wildlife; and a variety of tools can be used including clear cutting,
prescribed fire, wildfire (except in the wildland-urban interface), and fuelwooding to manage
aspen. Aspen that is treated and protected through fencing or other means would be maintained
and expected to regenerate successfully. Aspen that is not treated and/or not protected would
eventually decline due to excessive herbivory or being naturally shaded out by conifers. Some
aspen stands have been subject to drought, insect defoliators, excessive browsing, and altered fire
regimes that have exceeded the capacity of the root reserves to maintain stand vigor. Alternative A
also has guidance to retain snags greater than 12 inches d.b.h. and nest trees and to follow the
snag standards and guidelines in Management Area 3, Ponderosa Pine and Mixed Conifer less
than 40 percent slope (1987 Plan, page 131). Some plan components in alternative A support the
maintenance and improvement of aspen through a regulated, sustained-yield approach to enhance
firewood production and wildlife habitat, a conversion of 254 acres per decade from mixed
conifer or pine to aspen (1987 Plan, pages 118, 130).
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Alternative A lacks plan components in Spruce-fir that would contribute to the maintenance or
sustainability of aspen as it shifts in time and space. Spruce-fir occurs in the Kachina Peaks
Wilderness and although wildfire would be allowed to play its natural role within the wilderness
(1987 Plan, page 112), limitations in alternative A would limit the acreage of fires implemented in
this ERU. Wildfires managed for resource objectives in wilderness are difficult to implement;
however, they are not explicitly prohibited under alternative A. No wildfires have been managed
to meet resource objectives in wilderness areas on the forest since the existing Plan was signed in
1987. Therefore, few open areas that support aspen regeneration would be expected.

Prescribed fire and wildfires managed for resource objectives may be used in the ERUs that
support aspen, but there is no provision for using wildfires managed for resource objectives in the
wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to manage wildfires
for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111, 112).
This plan language limits the restoration of fire as a natural process in the wildland-urban
interface and in wilderness, and canopy cover and shrub density would be expected to increase in
these areas, shading out aspen. There would also be increased potential for uncharacteristic fire in
the wildland-urban interface and wilderness portions of this ERU, which could be beneficial for
aspen.

Although language in the 1987 Plan supports aspen, a portion of mixed conifer and ponderosa
pine would be managed to maintain habitat for Mexican spotted owls, a species that requires cool
microsites, late seral vegetation, and high canopy cover in much of its habitat. The portions of
ponderosa pine, mixed conifer, and spruce-fir in designated wilderness would be managed to
maintain wilderness characteristics and the use of motorized or mechanized equipment is
prohibited. No vegetative treatments or only light treatments would be expected in these areas
resulting in late seral stages, higher canopy closure, and less favorable conditions for early seral
species like aspen, and decreased likelihood of restoring the historic fire regime and vegetation
structure depending on site-specific conditions.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 20 shows
that alternative B (modified) has the same vegetation quality as alternative A. Soil quality would
be good and static for Spruce-Fir and Ponderosa Pine under the low treatment objective; good and
toward desired conditions for Ponderosa Pine under the high treatment objective; and good and
slowly toward desired conditions for both mixed conifer types.

There would continue to be a high likelihood that aspen would be a limiting factor to the viability
of the associated species. The management effect for alternative B (modified) is a 2, which means
that plan components in alternative B (modified) maintain or improve protection and management
for most habitat occurrences in the plan area. This alternative contributes more to the viability of
the associated species than alternative A.

Outdated plan components for the ERUs that support aspen have been removed, and updated plan
components better reflect current science. Alternative B (modified) emphasizes ecological
conditions and composition, structure, and function of the ERUs using current science, in contrast
to alternative A and emphasizes characteristic fire as a key disturbance mechanism that shapes the
fire-adapted ERUs.
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Alternative B (modified) removes the plan language limitations that restrict the use of wildfire
managed for resource benefits in designated wilderness, allowing wildfire to play its natural role
in wilderness where it is feasible to do so (SA-Wild-DC-4). In contrast to alternative A,
alternative B (modified) removes the restrictions that prohibit the use of wildfires managed for
resource benefits in the wildland-urban interface. This could facilitate the use of fire for
restoration or fuels reduction and would help maintain openings, improve conditions for aspen,
improve resilience, and reduce vulnerability to uncharacteristic fire in these areas. Motorized and
mechanized use would still be prohibited as per wilderness law and policy.

Alternative B (modified) is similar to alternative A in that it provides guidance for the
management of aspen (FW-TerrERU-AspMpl-DC 1 to 3 and FW-TerrERU-AspMpl-G-1). The
intent of the guidance is that aspen regeneration should be promoted and protected from excessive
herbivory from livestock or wildlife. Alternative B (modified) emphasizes that aspen extent and
location may shift over time, depending on human and natural disturbances more so than
alternative A (FW-TerrERU-AspMpl-DC-2).

Alternative B (modified) has a desired condition that describes characteristics of older aspen as
including old trees, snags, coarse woody debris, and logs, and that the amounts of these
characteristics and tree density vary depending on microsite, time since disturbance, and age of
the stand (FW-TerrERU-AspMpl-DC-3). This desired condition also specifies that aspen snags
greater than 12 inches d.b.h. are a well-distributed component.

Unlike alternative A, alternative B (modified) has desired conditions for Spruce-fir ERU that
promote natural levels of disturbances, multiple species (including aspen), and a mosaic of seral
stages from young to old (FW-TerrERU-SF-DC-1, 5, 6, and 8). This would promote regeneration
of aspen.

In contrast to alternative A, alternative B (modified) has desired conditions for two mixed conifer
types recognizing that the natural disturbances and distribution of these types vary and result in
distinct composition and structures. Plan components support fire regimes that would maintain
and support aspen in Mixed Conifer Frequent Fire and allows for even-aged forest structure in
small patches (often characteristic of aspen) (FW-TerrERU-MC-MCFF-DC-5). Plan objectives
would enhance aspen regeneration through prescribed cutting in Mixed Conifer Frequent Fire
over 2,900 to 15,000 acres during each 10-year period over the life of the plan and through
prescribed fire (8,000 acres) and naturally ignited fires (at least 7,500 acres) within the natural
fire regime during each 10-year period over the life of the plan (FW-TerrERU-MC-MCFF-0-1, 2,
3). Plan components for Mixed Conifer Infrequent Fire also promote natural disturbances and fire
regimes that encourage the regeneration of aspen (FW-TerrERU-MC-MCIF-DC-4, 5).

Desired conditions for aspen and maple would promote all age classes in groups or patches that
shift across the landscape as a result of natural levels of disturbance and mechanical treatments
and is reproducing successfully. A plan objective would restore 1,000 acres of aspen and maple
during each 10-year period over the life of the plan and where needed, regeneration and
recruitment should be protected from excessive herbivory (FW-TerrERU-AspMpl-DC-1 through
3, 0-1, and G-1).

Alternative C
Alternative C is the same as alternative B (modified).
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Alternative D
Alternative D is the same as alternative B (modified).

Ponderosa Pine

Affected Environment

Amount

Ponderosa Pine is the largest ERU on the forest, covering approximately 797,171 acres (or
approximately 43 percent) of the forest. There are 860,099 acres of this ERU within the forest
boundary and the Coconino NF manages about 93 percent (797,171 acres) of that, with the
remaining 7 percent in mixed ownership (State, private, Navajo Army Depot, city, and county).

Table 21 summarizes the information used to estimate the likelihood that Ponderosa Pine ERU
would be a limiting factor to the viability of the associated species. The abundance is categorized
as Common because, at 797,171 acres, it occupies 43 percent of the forest. Habitats classified as
Common generally cover more than 10 percent of the forest and are abundant and frequently
encountered.

Habitat Quality and Distribution

According to reference conditions, Ponderosa Pine primarily occurred as open, all-aged forests,
with a widespread herbaceous understory. In addition to the dominant overstory species
(ponderosa pine), other trees include: Gambel oak; Douglas-fir; pinyon pine; Utah Rocky
Mountain and alligator juniper; and aspen in small, localized areas. Snags (or dead standing trees)
are also present. Understory vegetation includes a mixture of shrubs and grasses including:
manzanita, Fendler’s ceanothus, Arizona fescue, mountain muhly, screw leaf muhly, and blue
grama. In some areas, Ponderosa Pine occurs as savannah with extensive grasslands interspersed
between widely spaced clumps or individual trees (USDA Forest Service 2009a). Its composition
and structure was maintained by frequent, low-intensity fires and endemic levels of insects and
disease. Ponderosa Pine is characterized by low-severity fire that occurs every 0 to 35 years.
Early reports indicate that bark beetle activity was less frequent, extensive, and damaging in the
Southwest than other western regions (USDA Forest Service 2009a). This includes periodic
outbreaks, especially with droughts, or in the absence of controlling disturbance agents. There
were widespread bark beetle outbreaks on the forest in the mid-1920s, late 1930s, mid-1960s, late
1970s through the early 1980s, and late 1990s through the mid-2000s (Lynch et al. 2007). Dwarf
mistletoe abundance is probably greater today than in the 1800s, mostly because there are more
trees now.

Using the analysis process described under the Species Viability section above, table 21
summarizes vegetation and soil quality. The vegetation quality of Ponderosa Pine is classified as
poor, which means there is a high departure relative to reference conditions and that the number,
size, and evenness of distribution of the habitat areas is greatly reduced. This ERU is trending
away from reference conditions because canopy cover is higher, trees are denser and more
continuous, fuel loads are higher, and there are more even-aged stands of trees because fire has
been excluded. Consequently, Ponderosa Pine is generally less resilient to drought and less
sustainable over time. Trees are under competitive stress and more susceptible to uncharacteristic
wildfire, uncharacteristic insect and disease outbreaks, and invasive species. Understory
abundance, distribution, and diversity is reduced because higher canopy cover levels reduce the
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amount of sunlight reaching the forest floor and buildups of dense mats of pine needle litter
suppress vegetation.

Soil is considered in good condition with a static trend relative to reference conditions. In most
areas, surface organic matter and litter are similar to reference conditions due to high amounts of
protective litter cover protecting the soil from accelerated erosion. Nutrient cycling is nearly
impaired where there is closed canopy (about 70 percent of the ERU). Closed canopy areas have
reduced solar radiation and produce high amounts of litter or duff, which can prohibit
germination and establishment of herbaceous vegetation that holds soil in place and carries fire.
Areas with closed canopies and high densities of trees, however, do not affect the ability of the
soil to produce tree biomass. There is a reduction in understory and forage and possibly coarse-
woody material (greater than 3 inches diameter), but not enough to affect long-term soil
productivity.

Ponderosa Pine occurs in several soil types. Several of the plants associated with Ponderosa Pine
are also specific to rocks and soil derived from dolomitic limestone (the endemic Flagstaff
pennyroyal), basalt soils associated with the San Francisco Peaks volcanic field (Rusby’s
milkvetch), and cinder soils associated in the Sunset Crater Volcanic Field (Sunset Crater
beardtongue, Diamond Valley suncup, Serrate phacelia). Soil condition in these soil types are
assumed to be the same as in the rest of the ERU.

Table 21 shows that there is a moderate likelihood that Ponderosa Pine habitat could be limiting
to the associated species. The likelihood that habitat would be limiting to the associated species
was derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality, because vegetation is assumed to respond
faster than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Table 21 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

About 31,087 acres (about 4 percent of the ERU) of Ponderosa Pine occur in nine designated
wildernesses. These wildernesses are Fossil Springs Wilderness (4,589 acres, less than 1 percent
of ERU), Kachina Peaks Wilderness (114 acres, less than 1 percent of ERU), Kendrick Mountain
Wilderness (83 acres, less than 1 percent of ERU), Munds Mountain Wilderness (328 acres, less
than 1 percent of ERU), Red Rock-Secret Mountain Wilderness (12,341 acres, almost 2 percent
of ERU), Strawberry Crater Wilderness (2,515 acres, less than 1 percent of ERU), Sycamore
Canyon Wilderness (5,580 acres, less than 1 percent of ERU), West Clear Creek Wilderness
(5,479 acres, less than 1 percent of ERU), and Wet Beaver Wilderness (59 acres, less than

1 percent of ERU).

About 49 acres of Ponderosa Pine occur within the Red Mountain Geological Area and
1,027 acres occur within the Oak Creek Research Natural Area.

About 1,441 acres occur with three environmental study areas: Elden (488 acres), Griffith
(298 acres), and Old Caves (655 acres).
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Table 21. Summary of coarse filter analysis for Ponderosa Pine ERU

Alternative A

Alternatives B

Habitat Existing (modified), C, and D Associated Species
Abundance Common | Common Common Mexican spotted owl, bald
Quality- Poor, Low objective: Low objective: Poor at eagle, northern goshawk,
Vegetation away Poor at short term | short term then Fair at Allen’s lappet-browed bat,

then Fair at long long term/trending toward | Navajo Mogollon vole,
term/trending High objective: western red bat, Arizona
toward Fair/trending toward phlox, Arizona
High objective: sneezeweed, Flagstaff
Fair/trending beardtongue, Flagstaff
toward pennyroyal, hairy clematis
Quality-Soil Good, Good, static (low Good, static (low (Arizona leatherflower),
static treatment treatment objective. Mt. Dellenbaugh
objective. Good, toward desired sandwort, Rushy's
Good, toward conditions (high treatment | Milkvetch, Sunset Crater
desired conditions | objective) beardtongue, golden
(high treatment eagle, southwestern
objective) myotis, black dropseed,
creeping milkvetch,
Likelihood of | Moderate | Low objective: Low objective: Moderate Diamond Valley suncup,
Limitation Moderate at short | at short term then Low- Flagstaff cinquefoil,
term then Low- Moderate at long term James rubberweed,
Moderate at long High objective: Low- Jones' wild buckwheat,
term Moderate MacDougal's aletes, Oak
High objective: Creek triteleia, serrate
Low-Moderate phacelia, western
mousetail
Management 3: Plan 2: Plan components
effect components maintain or improve
maintain or habitat quality by

improve protection
and management
for some habitat
occurrences in the
plan area.

maintaining or improving
protection and
management for most
habitat and habitat
element occurrences in
the plan area.

Risk Factors

Primary threats to Ponderosa Pine ERU are: uncharacteristic wildfire; invasive, exotic species;
and insects and disease.

Associated Species
Associated species are listed in table 21.

Environmental Consequences

Analysis related to the risks arising from non-native invasive plant species are addressed under
the Non-native or Invasive Species topic in the Wildlife and Plant Issues and Topics section.

Common to All Alternatives
Plan components in all alternatives contribute to species viability by managing habitat to maintain

viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
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DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and, once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW-Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Plan language under all alternatives directs implementing site-specific best management practices
for ground-disturbing projects (1987 Plan, page 71; FW-Soil-G-1, 2, 3). Implementation of this
direction would avoid or limit ground-disturbing activities that could cause loss of protective
vegetative ground cover. This direction would also avoid or limit detrimental impacts to soil
condition and productivity, including to soils with high burn severity, sensitive soils with
moderate or severe erosion hazard, and calcareous soils that have high wind erodibility when
exposed. Where such disturbances cannot be avoided, project-specific best management practices
should be developed. Finally, specific project design features would be required on projects
occurring on slopes greater than 40 percent grade where soils with moderate or severe erosion
hazard ratings occur or where soils are sensitive to degradation when disturbed. This would help
maintain good soil condition in this ERU.

Designated wilderness areas would be managed according to applicable laws, policy and Forest
Plan direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to 11; SA-Wild-DC-S-1, 2;
SA-Wild-DC-G-1 to 7). Wilderness designation limits most active vegetation management
because motorized and mechanized use is not allowed. Motorized and mechanized access can kill
or damage plants, can degrade the habitat through soil compaction and soil loss, and can
introduce non-native species that compete with native plants for resources. This can negatively
affect the reproduction and survival of individual plants or populations. Ground-disturbing
activities are primarily confined to main trails, trailheads, and key points of interest at which
invasive species introduction and establishment, or accelerated erosion could occur depending on
the level of use. The lack of ground-disturbing activities elsewhere would be beneficial by
reducing the risk of invasive plant introduction and dispersal by motorized or mechanized use.
However, limited access associated with designated wilderness could preclude restoration
treatments that require motorized equipment for treatments or for safety or make them harder to
do logistically. Lack of restoration treatments could result in missed fire return intervals, an
unnatural increase in fuels, increased density of shrubs and trees, or establishment and spread of
invasive or non-native species. This could slow the trend toward desired conditions or increase
the risk of uncharacteristic fires in localized areas more so than in the other alternatives.
Uncharacteristic fire could facilitate the spread or establishment of invasive or non-native species,
which could then alter area hydrology, fire regime, and biodiversity. Kendrick Mountain
Wilderness is managed under the Kaibab National Forest Plan.
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All alternatives include the already designated Oak Creek Research Natural Area and the
proposed Rocky Gulch Research Natural Area, which has 925 acres of Ponderosa Pine. All
alternatives include guidance for management of research natural areas that would be beneficial
for Ponderosa Pine by allowing natural processes and natural conditions to prevail. This guidance
would minimize recreational impacts by restricting camping, prohibiting recreation fires, and
limiting non-commercial group size (1987 Plan, page 196-1; SA-RNABotGeo-S-1; SA-
RNABotGeo-G-6). In addition, access should be restricted as needed to maintain their natural,
unmodified condition, and commercial tours would be prohibited except in support of approved
research (1987 Plan, page 196-2; SA-RNABotGeo-S-2). This guidance would reduce the
potential for human-caused fires and maintain the natural conditions for which the RNA was
designated, which include properly functioning soils and vegetation. This guidance would also
mitigate soil compaction, soil loss, and vegetation damage from some recreational activities.
Designated wilderness direction would prevail in the Oak Creek RNA, which occurs in the Red
Rock-Secret Mountain Wilderness.

Alternative A

Using the analysis process described under the Species Viability section above, table 21 shows
that under the low treatment level in alternative A, the vegetation quality of Ponderosa Pine
would be poor and trend toward desired conditions, while under the high treatment level, the
vegetation quality would improve to fair with a trend toward desired conditions. This means that
under the low treatment level, Ponderosa Pine would have a high departure from desired
conditions in the short term, and the number, size, and evenness of distribution of habitat areas
across the landscape would be reduced compared to desired conditions. However, this would
improve to a moderate departure in the long term. Under the high treatment level, the vegetation
quality of Ponderosa Pine would be fair in both the short and long term with a trend toward
desired conditions. This means that Ponderosa Pine would improve faster with more treatment
and would have a moderate departure from desired conditions and the number, size, and evenness
of distribution of habitat areas across the landscape would be somewhat reduced compared to
desired conditions.

Soil condition and productivity would continue to be in good condition with a static trend relative
to desired conditions. The duff layer is sufficient to protect against accelerated soil erosion and
loss of soil productivity. In treated or open areas, the nutrient cycling function, water infiltration,
and herbaceous understory would improve. In untreated or high canopy closure areas, these
factors would not improve.

There is a low-moderate likelihood that Ponderosa Pine could be a limiting factor to the viability
of the associated species under the high treatment level. Under the low treatment level, there is a
moderate likelihood in the short term, improving to a low-moderate in the long term. This
likelihood was derived by combining the value for habitat abundance with the value for
vegetation quality. Vegetation quality was used instead of soil quality, because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

The management effect for alternative A is a 3, which means that plan components in alternative
A maintain or improve protection and management for some habitat occurrences in the plan area.
This alternative contributes less to the viability of the associated species than the other

alternatives. The plan components that contribute to this management effect are discussed below.
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The 1987 Plan emphasizes timber production, other forest products, livestock grazing, recreation,
and wildlife habitat (1987 Plan, pages 117 to 118). It does not emphasize restoration and lacks
descriptions of structure, patterns, and function at various spatial scales. Alternative A describes
two Ponderosa Pine subtypes: pure pine and pine with Gambel oak. It also recognizes aspen as
distinct seral stage in some areas (1987 Plan, pages 116, 141). All of Ponderosa Pine is
recognized as being part of a fire-dependent ecosystem.

While Ponderosa Pine does not have specific treatment objectives under alternative A, it is
expected that a substantial portion of the Ponderosa Pine ERU would receive treatment through
the actions associated with an ongoing project, the Four-Forest Restoration Initiative. The
treatments are the same as plan objectives for alternatives B (modified), C, and D (FW-TerrERU-
PP-0-1, 2, 3). The objectives are:

e Use prescribed cutting to treat 50,000 to 260,500 acres of Ponderosa Pine during each
10-year period over the life of the plan.

e Use prescribed fire to underburn 150,000 to 200,000 acres of Ponderosa Pine within the
natural fire regime during each 10-year period over the life of the plan.

o Use naturally ignited wildfires (i.e., lightning-caused fires that are managed for resource
objectives) to treat 135,000 acres of Ponderosa Pine within the natural fire regime during
each 10-year period over the life of the plan.

For the low treatment objective, open stands would represent about 28 percent of the ERU in the
short term, 35 percent in the long term, and closed-canopy conditions would represent the
majority of the ERU. For the high treatment objective, this would be about 40 percent of the ERU
in the short term and 47 percent in the long term. The percent of open stands represents the sum
of the following states: grass, forb, brush/shrub, open seedling and sapling, open medium trees,
and open very large trees (both single and multistory). The amount of open canopy under the low
treatment objective in the short term is not an improvement over existing conditions but
conditions would improve in the long term. Conditions would improve under the high treatment
objective as well in both the long and short term. The abundance, distribution, and vigor of
understory vegetation would improve in open areas and would provide food and cover for a
variety of wildlife species. Treatments would improve conditions for Gambel oak, which grow
better in more open conditions, and aspen, an early seral species. Improved resilience to drought,
insects and disease, and uncharacteristic disturbances are expected where more open stand
conditions are created.

Larger tree classes are projected to increase over existing conditions in the short and long term
under both low and high treatment objectives. Progress toward uneven-aged conditions (multi-
storied states) is also projected to increase over existing conditions in the short and long term
under both low and high treatment objectives.

Management direction in alternative A is uneven, i.e., part of it is updated and better reflects
current science and part of it is outdated. For example, some plan components promote
management based on 10,000-acre (10K) blocks that were established across the forest in the
1980s (1987 Plan, page 70) in which vegetation is managed to achieve various resource
objectives such as snags, old growth, and wildlife cover (1987 Plan, pages 123, 124 to 127).
Management using10K blocks assured that various habitat elements were distributed equitably
across the landscape, but the 10K block concept is no longer used and has been replaced with
analysis areas driven by other purposes. These purposes could include reducing fire risk around
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specific communities, landscape-level restoration, or the need to improve management in specific
watersheds.

Additional direction for basal area and growing stock level density is provided for wildlife hiding
and thermal cover required on 30 percent of each 10K block, but it is designed for even-aged
ponderosa pine and mixed conifer (1987 Plan, pages 124, 124-1, 125) rather than the uneven-
aged conditions promoted in desired conditions.

The 1987 Plan provides direction in mixed conifer and pine-oak forests that allows for a variety
of stand conditions across the landscape (1987 Plan, page 65-3), while mimicking natural
disturbance patterns that result in irregular tree groups and canopy gaps (1987 Plan, page 65-4).
This direction does not apply to pure pine. Uneven-aged management is emphasized and standard
prescription guidelines are provided for ponderosa pine under various scenarios (1987 Plan, pages
65-7, 65-10, 130 to 135).

Portions of the 1987 Plan manage Gambel oak for firewood and wildlife habitat with detailed
silvicultural prescriptions. The emphasis on firewood is not be beneficial for Gambel oak because
the use of the forest has increased substantially since the plan was written, oak firewood is harder
to find, and signs of fuelwood theft are common in certain areas of the forest. Beneficial
guidelines include snag retention and rotation age of 240 to 360 years (for large oaks) (1987 Plan,
page 131). Gambel oak would be maintained for vegetation diversity and/or mast production in
management areas 6 (Unproductive timber land) and 7 (Pinyon-Juniper Woodland, less than

40 percent slope) (1987 Plan, pages 147, 152).

Under alternative A, ponderosa pine that is not classified as Mexican spotted owl habitat or
wilderness is managed for northern goshawk habitat, which provides guidance for structural
diversity. Plan direction emphasizes uneven-aged structure, retention of snags, and minimum
levels for logs and woody debris for various habitat categories (1987 Plan, pages 65-9 to 65-11).
General direction is provided to manage for old age trees such that as much old forest structure as
possible is sustained over time across the landscape and to sustain a mosaic of vegetation
densities (overstory and understory), age classes and species composition across the landscape
(1987 Plan, pages 65-7, 70-1, and 70-2). Specific direction is provided in terms of canopy cover
provided by different vegetation structural stages (VSS) (1987 Plan, pages 65-9 to 65-11).
However, the forest no longer uses VSS. For the purposes of this forest plan analysis, VSS are
represented by vegetation states. A crosswalk between VSS and vegetation states can be found in
appendix C.

Some of the plan language in alternative A would manage old growth as 100- to 300-acre stands
over no less than 20 percent of each forested ecosystem management area (1987 Plan, pages 70-1,
129). Consequences of this plan direction are described in detail in the Vegetation and Fire
section in Volume | of the FEIS. This strategy would provide less ability than alternative B
(modified) to promote vertical structure and age class diversity; would tend to maintain a more
continuous canopy than alternative B (modified) that would be more conducive to crown fires;
and would result in more even-aged conditions. This structure and age class diversity is not
reflective of frequent low-severity fires characteristic of this ERU. During wildfires, there is
likely to be more area in mixed-severity condition with 25 to 75 percent loss of dominant
overstory, compared to loss of 25 percent or less, which is characteristic of low-severity fires.
Old-growth stands would be less resilient to endemic levels of disturbances. There would be
fewer openings and less understory. The 1987 Plan also contains more updated plan language for
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old-growth. Alternative A would manage old growth in patterns that provide for a flow of
functions and interactions at multiple scales through time across the landscape, and would
allocate old growth as landscape percentages rather than specific acres, based on site capability,
risks, and disturbance regime. A table that displayed the minimum criteria for structural attributes
would be used for a forested site to be considered old growth (1987 Plan, pages 70-1, 70-2).

Prescribed fire and wildfires managed for resource objectives may be used in Ponderosa Pine, but
there is no provision for using wildfires managed for resource objectives in the wildland-urban
interface (1987 Plan, pages 92, 155, 165) and the language to manage wildfires for resource
objectives in wilderness impedes the use of this tool (1987 Plan, pages 111, 112). This plan
language limits the restoration of fire as a natural process in the wildland-urban interface and in
wilderness, and canopy cover and shrub density would be expected to increase in these areas.
There would also be increased potential for uncharacteristic fire in the wildland-urban interface
and wilderness portions of this ERU. This is particularly problematic where the landownership
pattern is intermixed with different ownerships. This is a negative impact on the composition and
age class distribution of Ponderosa Pine, which is a fire-dependent ecosystem.

About 13 percent of Ponderosa Pine occurs in designated wilderness and Mexican spotted owl
protected activity centers (PACs). Ten percent of restricted Mexican spotted owl habitat would be
managed for replacement nesting and roosting habitat in which the basal area threshold is set to a
minimum 150 square feet per acre (1987 Plan, page 65-4), which is higher than the 110 square
feet per acre minimum threshold identified under the current recovery plan (USDI Fish and
Wildlife Service 2012b).

Wilderness areas and PACs are managed for wilderness characteristics and Mexican spotted owl
habitat and have different objectives and goals than areas outside of these areas. Management
sideboards associated with these two categories would result in fewer or no treatments or more
conservative silvicultural prescriptions than non-wilderness, non-PAC, and non-replacement
nesting and roosting habitat areas. Light to no treatment may occur in Mexican spotted owl PACs
under this alternative. The existing plan contains direction from the now-revised 1995 Mexican
Spotted Owl Recovery Plan. This direction only allows treatments for fuelwood and fire risk
abatement in PACs; only allows harvesting of conifers less than 9 inches d.b.h. in PACs selected
for treatment; and allows treatments only outside of 100-acre no-treatment areas around known
nest areas (1987 Plan, page 65-2). This outdated guidance does not reflect the 2012 revised
recovery plan (USDI Fish and Wildlife Service 2012b), and the 9-inch diameter cap may restrict
treatment needed to meet the stated objective of fire risk abatement.

As a result, no treatment areas, light treatment areas, and dense locations in designated wilderness
areas would generally have a greater risk in the long term of uncharacteristic fire effects, higher
than desired fire severity, and decreased likelihood of restoring the historic fire regime and
vegetation structure, depending on site-specific conditions. There are about 31,087 acres of
Ponderosa Pine in designated wilderness and 75,805 acres of PACs outside of designated
wilderness in this ERU, for a total of 13 percent of the Ponderosa Pine ERU. These areas would
not favor early seral species like aspen or the development of large oak, even though emphasis is
placed on retaining relatively high densities and retaining and promoting large oaks (1987 Plan,
pages 65 to 65-4).

An objective in Roads and Facilities would “decommission between 200 to 800 miles of a
combination of unauthorized roads and system roads not identified on the motor vehicle use map
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during the 10 years following approval.” The motor vehicle use map is developed through a
separate process established under the Travel Management Rule. Road decommissioning may be
done in coordination with other management activities, such as the Four-Forest Restoration
Initiative (4FRI) (FW-RdsFac-O-1). This analysis assumes that the majority of decommissioning
would occur in Ponderosa Pine, because that is where most of the 4FRI-related activities are
currently planned and that decommissioning effectively closes the road. This analysis also
assumes that the average width of the footprint associated with a road identified for
decommissioning would be 18 feet, which includes a 12-foot-wide road plus about 3 feet of
drainage ditches or other disturbance on each side. Road decommissioning could be
accomplished using a variety of techniques such as adding signs; placing boulders to obstruct
access; ripping and re-contouring roadbeds; or re-establishing former drainage patterns, contours,
slopes, and vegetation. A positive effect would be re-establishment of vegetation over a former
roadbed. One mile of decommissioning equals 2.18 acres (5,280 feet in a mile multiplied by

18 feet per 43,560 square feet in an acre). Therefore, this plan objective could result in a gain of
between 436 to 1,744 acres of habitat during the 10 years following plan approval.

Snag and log abundance within Ponderosa Pine could be affected by road decommissioning.
Several authors have documented a direct correlation between snag availability and road access.
Wisdom and Bates (2008) reported that snags were nearly three times more abundant in stands
away from roads as they were in stands with roads and snags were less abundant in stands closer
to towns or in flatter topography. Likewise, Chambers 2002, and Ganey et al. 2014 reported a
similar relationship between human access and decreased snag and log availability in northern
Arizona pine-oak habitat. Fuelwooding is one of the activities that could impact snag and log
abundance. Current fuelwood regulations have limits on the locations and timing where fuelwood
can be gathered and the size of snags that can be removed, and the snag sizes are based on forest
plan direction.

There are about 50 acres of Ponderosa Pine in the Red Mountain Geological Area. Plan
components in alternative A are generally protective of the features and the composition,
structure, and function of the different vegetation types within geological areas. For example,
existing conditions and natural processes would be maintained; natural events would not be
rehabilitated; and off-road driving would be prohibited (1987 Plan, page 194). Visitors should be
limited in some areas, depending on carrying capacity, and the uniqueness and ecological
condition of these areas should be protected and maintained, including in allotment management
plans. In addition, timber harvest and firewood cutting is prohibited (1987 Plan, page 195). Other
protective measures include: Special-use authorizations that would or could adversely affect the
areas would not be allowed; adjacent roads would be managed to prevent vehicular intrusion, and
road access would be blocked and obliterated. Fire suppression tactics would minimize damage to
character of the areas and prescribed fire with planned ignitions may be used as a management
tool, provided it is a compatible use (1987 Plan, page 196). Collectively, these standards and
guidelines mitigate the soil disturbance and plant damage that can result from these activities and
maintain the conditions and characteristics for which this geological area was established.

Mechanized use in geological and botanical areas is not explicitly addressed in alternative A,
resulting in vague direction to managers. It is unclear as to whether mechanized use is prohibited,
is allowed only on trails, or is allowed on and off trail in these areas. Consequently, mechanized
use could damage vegetation or contribute to accelerated soil erosion within localized areas in
this ERU.
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There are 1,441 acres of Ponderosa Pine in environmental study areas (Management Area 18).
This is less than 1 percent of the ERU. Plan direction for these areas is generally protective and
would maintain or improve the resilience of this ERU. Plan components would reduce the risk of
uncharacteristic fire, improve watershed health, restore bare soil areas, reduce soil compaction,
close areas to motorized vehicles, and protect unique features using fencing or other means.
These areas are not currently open to livestock grazing. Special-use authorizations (new or
amendments) that would or could adversely affect the areas would not be allowed. See 1987 Plan,
pages 197, 198, and 199.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 21 shows
that alternative B (modified) has the same vegetation and soil quality as alternative A; i.e.,
vegetation quality would be in poor condition in the short term, then would improve to fair
condition with a trend toward desired conditions under the low treatment objective. Under the
high treatment objective, vegetation quality would be in fair condition and trend toward desired
conditions. Soil quality would be good with a static trend relative to desired conditions.
Consequently, there is a low-moderate likelihood that Ponderosa Pine could be a limiting factor
to the viability of the associated species under the high treatment level. Under the low treatment
level, there is a moderate likelihood in the short term improving to a low-moderate likelihood in
the long term, also like alternative A. As described under alternative A, this is because the
expected treatment levels in these two alternatives are the same.

The big difference between these alternatives is plan components. Outdated plan components
have been removed. Updated plan components better reflect current science. The management
effect for alternative B (modified) is a 2, which means that plan components in alternative B
(modified) maintain or improve protection and management for most habitat occurrences in the
plan area. This alternative contributes more to the viability of the associated species than
alternative A. The plan components that contribute to this management effect are discussed
below.

Alternative B (modified) emphasizes ecological conditions and composition, structure, and
function of this ERU using current science, in contrast to alternative A (Reynolds et al. 2013) and
emphasizes characteristic fire as a key disturbance mechanism that shapes Ponderosa Pine (FW-
TerrERU-PP-DC-3, 6, 8, 9).

Alternative B (modified) updates plan language for Ponderosa Pine, provides desired conditions
that acknowledge the unique composition and fire regimes in Ponderosa Pine types, and provide
managers with more specific guidance to manage these sub-types where needed. This would be

particularly beneficial for the wildlife species that prefer one type over another.

Vegetation structural stages are represented by seral states in alternative B (modified) (see
Appendix C in Volume 111 of the FEIS) and vegetation structure is described at a variety of scales.
For example, at the landscape scale, this alternative promotes a mosaic of age classes, variable
structure (live and dead), and understory vegetation across the landscape that is resilient to
disturbances and climate variability, and facilitates natural disturbances (FW-TerrERU-PP-DC-1
to 7). Desired conditions at the mid-scale account for variability across the landscape and
describe characteristics of tree groups, openness, tree density, distribution of age classes,
predominantly uneven-aged conditions, and conditions in northern goshawk habitat (FW-
TerrERU-PP-8 to 12). Fine scale desired conditions describe conditions within and between tree
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groups and the value of witch’s brooms (FW-TerrERU-PP-DC-13, 14, 15). Witch’s brooms are a
deformity in a tree branch where a dense mass of shoots grow from a single point. This forms a
broom or birds nest-like structure that is used by a variety of wildlife species for food or shelter.
Witch’s brooms may be caused by dwarf mistletoe or other organisms. Guidelines provide
sideboards that would promote or sustain old-growth forest attributes like large trees, old trees,
snags, large logs, uneven-aged conditions, pre-settlement trees, and occupancy of small wildlife
species, and would reduce the risk of uncharacteristic bark beetle outbreaks (FW-TerrERU-PP-G-
1to 7). References to 100- to 300-acre stands for old-growth have been removed. Alternative B
(modified) also removes language that requires the use of 10,000-acre blocks and vegetation
structural stages for planning.

Plan language in alternative B (modified) promotes a variety of structural conditions across the
landscape that reflect natural disturbance patterns that result in irregular tree groups and canopy
gaps. However, this plan language allows for variability in group size and openness where needed
for species-specific habitat requirements (FW-TerrERU-PP-DC-1, 2, 3, 4, 8, 9, 13). Similar
language in alternative A was mainly associated with Mexican spotted owl restricted habitat
(ponderosa pine Gambel o0ak), which, by definition, excluded pure pine.

There is improved guidance for Gambel oak in this alternative, compared to alternative A.
Desired conditions in Ponderosa Pine ERU emphasize Gambel oak as well distributed and
provide for sustainability by promoting all sizes and ages of oak trees in natural patterns of
abundance and density. Other desired conditions provide for medium and large oak snags as a
well-distributed habitat component where they naturally occur (FW-TerrERU-PP-DC-5, 7).
Moderate to large live oak trees with dead limbs, hollow boles, and cavities will provide shelter
and habitat for a variety of wildlife species. Another beneficial guideline would manage for
Gambel oak trees and shags to be sustained over time (FW-TerrERU-PP-G-4). The alternative A
emphasis on Gambel oak as firewood or non-industrial wood has been removed.

Alternative B (modified) removes the plan language limitations that restrict the use of wildfire
managed for resource benefits in designated wilderness allowing wildfire to play its natural role
in wilderness where it is feasible to do so (SA-Wild-DC-4). In contrast to alternative A,
alternative B (modified) removes the restrictions that prohibit the use of wildfires managed for
resource benefits in the wildland-urban interface. This could facilitate the use of fire for
restoration or fuels reduction and would help maintain openings, improve resilience, and reduce
vulnerability to uncharacteristic fire in these areas. Motorized and mechanized use would still be
prohibited as per wilderness law and policy.

In addition to the 31,087 acres of designated wilderness, there are 97 acres of recommended
wilderness: Abineau (68 acres of pine) and Strawberry Crater (29 acres of pine). Desired
conditions emphasize undeveloped characteristics, ecological characteristics, native species, and
little evidence of human presence or occupation, yet still allow for limited administrative use
(SA-RWild-DC-1, 2, 3, 5). This could improve soil condition due to limited human use and
reduce the effect of illegal fuelwooding due to reduced motorized access. However, it could
increase the vulnerability of these areas to uncharacteristic fires in areas where thinning would be
required prior to the use of fire. Due to the small area, recommended wilderness is likely to have
little effect on the composition, structure, or function of Ponderosa Pine.

About 50 acres of Ponderosa Pine occur within the Red Mountain Geological Area. Under
alternative B (modified), mechanized travel is not suitable in geological areas except on
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designated trails (see Chapter 4 of the Revised Plan, Recreation and Transportation Suitability).
Subsequent environmental analysis would need to be done for this direction to take effect. This
suitability recommendation is considered to be protective of vegetation and soil because potential
impacts would be limited to the trail prism. Damage to vegetation and accelerated erosion would
be evaluated during the environmental analysis.

About 1,441 acres of Ponderosa Pine occur within three environmental study areas: Elden

(488 acres), Griffith (298 acres), and Old Caves (655 acres). The plan direction for these areas is
generally protective. For example, management activities and new special uses (and amendments)
would be designed to retain and promote the character of these areas and to promote educational
opportunities (MA-FlagN-G-1; MA-MtElden-G-4, 5). New transmission corridors would avoid
environmental study areas to protect the settings and educational resources (MA-FlagN-G-2;
MA-MtElden-G-6) and educational opportunities would be consistent with resource desired
conditions, as well (MA-FlagN-DC-7; MA-MtElden-DC-7). This management direction would
not affect the overall quality of this ERU because the percentage of the ERU that overlaps the
environmental study area is less than 1 percent.

Alternative C

Alternative C has the same effects as alternative B (modified), except 13 wildernesses are
recommended instead of 3. In addition to the 31,087 acres of Ponderosa Pine in designated
wilderness, there are 4,462 acres in recommended wilderness (less than 1 percent of the ERU).
The recommended wilderness acres are distributed among seven recommended wildernesses:
Abineau (68 acres), Strawberry Crater (29 acres), Barbershop (849 acres), Deadwood Draw
(245 acres), East Clear Creek (1,240 acres), Railroad Draw (1,205 acres), and Tin Can (826
acres). There would be about 4 percent of the ERU in either designated or recommended
wilderness. Recommended wilderness would reduce impacts from motorized use by promoting
motorized vehicle use only for limited administrative and permitted activities (SA-RWild-DC-1,
2,5, 6; SA-RWild-G-1, 3, 5). Mechanized uses that maintain and do not detract from wilderness
values would be allowable. However, new trails should be designed for non-motorized and non-
mechanized activities that preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5).
Implementation of these plan components would reduce disturbance to soil and vegetation from
motorized or mechanized uses, which could be beneficial to associated species. If designated by
Congress, the wilderness areas would be managed according to applicable laws, policy, and
Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to
11). However, limited access associated with recommended (and designated) wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or
make them harder to do logistically. Site-specific circumstances would also influence which or
whether restoration treatments might be precluded. Delay or absence of restoration treatments
could result in missed fire return intervals, increased and unnatural levels of fuels, increased
density of shrubs and trees, or establishment and spread of invasive or non-native species. This
could slow the trend toward desired conditions or increase the risk of uncharacteristic fires in
localized areas more so than in the other alternatives. Uncharacteristic fire could facilitate the
spread or establishment of invasive or non-native species, which could then alter area hydrology,
fire regime, and biodiversity.

Alternative D

Alternative D is the same as alternative B (modified) except there are no recommended
wilderness areas. In alternative D, the recommended wilderness areas of alternative B (modified)
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would be guided by applicable forestwide or management area plan direction rather than plan
components relating to recommended wilderness.

Mixed Conifer All

Mixed Conifer with Frequent Fire

Affected Environment

Amount

On the Coconino NF, 49,826 acres of Mixed Conifer with Frequent Fire ERU are within the
administrative boundary of the Coconino NF. The forest manages 49,595 acres, which is nearly
98 percent of the ERU. The remaining acres are in private ownership.

Table 22 summarizes the information used to estimate the likelihood that Mixed Conifer with
Frequent Fire ERU would be a limiting factor to the viability of the associated species. The
abundance is categorized as Occasional because, at 49,595 acres, it occupies about 2.7 percent of
the forest. Habitats classified as Occasional generally cover 1 to 10 percent of the forest and are
occasionally encountered.

Habitat Quality and Distribution

Mixed Conifer with Frequent Fire ERU primarily occurs on mountain slopes, canyons, and north-
facing slopes. It occupies the warmer and drier sites of the mixed conifer life zone and is
characterized by a relatively open structure and a historic fire regime of frequent, low-severity
fires and infrequent, mixed-severity fires. These conifer forests are dominated by mainly shade-
intolerant trees such as: ponderosa pine, southwestern white pine, limber pine, and Gambel oak,
with a lesser presence of New Mexican locust. Shade-tolerant species such as Douglas-fir and
white fir tend to increase when lack of fire or other disturbances facilitate development in older
stages of succession. Aspen may occur as small groups in north-facing slopes, drainages, and
other microsites where cooler, moister conditions prevail. Maple species may be found in swales
and canyons. This ERU typically occurs with an understory of graminoids, forbs, and shrubs. The
understory is similar to Ponderosa Pine ERU, but it generally occurs in cooler, moister, and often
higher sites and has more sedges, mosses, and liverworts. Primary natural disturbances in this
ERU are wildfire and endemic levels of insects and disease.

Douglas-fir dwarf mistletoe is thought to be currently more widespread and continuous in
distribution than under reference conditions because of fire exclusion and the greater amount of
dense multi-layered stands. The abundance of southwestern dwarf mistletoe is also likely higher
(USDA Forest Service 2016c). Compared to reference conditions, current levels of insects and
disease are outside the historic range of variability. The possible introduction of white pine blister
rust, which was recently discovered for the first time in eastern Arizona, could further elevate
mortality levels. White pine blister rust is one of the most damaging tree diseases in North
America, affecting trees of all sizes, but has not been detected yet on the Coconino NF. Mixed
Conifer with Frequent Fire has few weed species (USDA Forest Service 2009a).

Using the analysis process described under the Species Viability section above, table 22 shows
that vegetation is classified in fair condition and trending away from reference conditions due to a
lack of fire. This means that there is a moderate departure relative to reference conditions and that
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the number, size, and evenness of distribution of the habitat areas is somewhat reduced. As a
result of fire exclusion, shade-tolerant species, such as white fir, are increasing in the understory.
Tree density is high in most places and conditions for early succession species like aspen are not
being maintained or created. Aspen populations are declining in this ERU because of insect
defoliators, drought, fire exclusion, and heavy ungulate browsing.

Soil is considered in good condition with a static trend relative to reference conditions. In most
areas, surface organic matter and litter are similar to reference conditions due to high amounts of
protective litter cover protecting the soil from accelerated erosion. The majority of soils are in
satisfactory condition. Rusby’s milkvetch is associated with Mixed Conifer with Frequent Fire
where it overlaps the basalt soils associated with the volcanic field created by the eruption of the
San Francisco Peaks on the north and west side of the San Francisco Peaks. Soil condition in this
soil type is assumed to be the same as in the rest of the ERU.

Table 22 shows that there is a moderate likelihood that Mixed Conifer with Frequent Fire habitat
could be limiting to the associated species. The likelihood that habitat would be limiting to the
associated species was derived by combining the value for habitat abundance with the value for
vegetation quality. Vegetation quality was used instead of soil quality, because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

Table 22 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

About 778 acres (almost 2 percent of the ERU) of Mixed Conifer with Frequent Fire occur in two
designated wildernesses: Red Rock-Secret Mountain (598 acres) and Sycamore Canyon
Wilderness (180 acres).

About 299 acres of Mixed Conifer with Frequent Fire occur in the Mogollon Rim Botanical Area.
The Mogollon Rim Botanical Area preserves a representative portion of a white fir/bigtooth
maple community. This community represents a unique vegetation community in Arizona and is
found only at a few locations along the Mogollon Rim.
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Table 22. Summary of coarse filter analysis for Mixed Conifer with Frequent Fire ERU

Alternatives B (modified),

Habitat Existing Alternative A C and D Associated Species
Abundance Occasional Occasional Mexican spotted owl,
Quality- Fair, Fair, trending Low objective: Fair, toward = northern goshawk,
Vegetation trending toward short at short term then Fair, Allen’s lappet-browed

away term then static | static at long term bat, Navajo Mogollon
trend long term | High objective: Good, vole, western red bat,
toward at short term then Rusb_y S mllk\t/)etclrg,
Good, static at long term evening grosbeax,
Quality-Soil Good, static = Good, trending Low objective: Good, gplden-crowngq
slowly toward trending slowly toward kinglet, MacGillivray’s
High objective: Good, warbler, three-toed
trending slowly toward woodpecker
Likelihood of Moderate Moderate Low objective: Moderate
Limitation High objective: Low
Management 3: Plan 2: Plan components
effect components maintain or improve habitat
maintain or quality by maintaining or
improve improving protection and

protection and
management for
some habitat
occurrences in
the plan area.

management for most
habitat and habitat element
occurrences in the plan
area.

Risk Factors

The primary threat to Mixed Conifer with Frequent Fire is fire exclusion.

Associated Species
Associated species are listed in table 22.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6). See At-risk Species in the Wildlife and Plant Issues and Topics
section above for more information.

Designated wilderness areas would be managed according to applicable laws, policy, and Forest
Plan direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-
Wild-G-1 to 7). Wilderness designation limits most active vegetation management because
motorized and mechanized use is not allowed. Motorized and mechanized access can kill or
damage plants, can degrade the habitat through soil compaction and soil loss, and can introduce
non-native species that compete with native plants for resources. This can negatively affect the
reproduction and survival of individual plants or populations. Ground-disturbing activities are
primarily confined to main trails, trailheads, and key points of interest at which invasive species
introduction and establishment, or accelerated erosion could occur, depending on the level of use.
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The lack of ground-disturbing activities elsewhere would be beneficial by reducing the risk of
invasive plant introduction and dispersal by motorized or mechanized use. However, limited
access associated with designated wilderness could preclude restoration treatments that require
motorized equipment for treatments or safety, or make them harder to do logistically. Lack of
restoration treatments could result in missed fire return intervals, increased and unnatural levels
of fuels, increased density of shrubs and trees, or establishment and spread of invasive or non-
native species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species, which could
then alter area hydrology, fire regime, and biodiversity. This would have a small effect to Mixed
Conifer with Frequent Fire due to the small proportion of the ERU in wilderness.

All alternatives provide guidance for the management of aspen, which is an early successional
species in this ERU (1987 Plan, pages 141 to 144; FW-TerrERU-AspMpl-DC 1 to 3; FW-
TerrERU-AspMpl-G-1). The guidance would enhance or maintain aspen through plan objectives
and protect aspen regeneration from livestock grazing or wildlife where necessary through
fencing or other means. All alternatives would retain snags greater than 12 inches d.b.h. to
provide nesting and feeding habitat for wildlife. See 1987 Plan, pages 130, 131, 142; and FW-
TerrERU-AspMpl-DC-1, 3; FW-TerrERU-AspMpl-O-1, FW-TerrERU-AspMpl-G-1. Once snags
fall, the resulting downed logs would provide important contributions to nutrient cycling, soil
productivity, and cover and microsites for various species, including young mixed conifer tree
species.

Alternative A

Using the analysis process described under the Species Viability section above, table 22 shows
that under alternative A, the vegetation quality of Mixed Conifer with Frequent Fire is classified
as fair, which means it has a moderate departure from desired conditions and the number, size,
and evenness of distribution of habitat areas across the landscape is somewhat reduced. It would
be trending toward desired conditions in the short term, but the trend would become static in the
long term.

Soil condition and productivity would continue to be in good condition with a static trend relative
to desired conditions. The duff layer is sufficient to protect against accelerated soil erosion and
loss of soil productivity.

There is a moderate likelihood that Mixed Conifer with Frequent Fire could be a limiting factor to
the viability of the associated species. This likelihood was derived by combining the value for
habitat abundance with the value for vegetation quality. VVegetation quality was used instead of
soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect for alternative A is a 3, which means that plan components in alternative
A maintain or improve protection and management for some habitat occurrences in the plan area.
This alternative contributes less to the maintenance and sustainability of the habitat and to the
viability of the associated species than the other alternatives. The plan components that contribute
to this management effect are discussed below.

The majority of Mixed Conifer with Frequent Fire is within three management areas under the
1987 Plan; most (89 percent) occurs in Management Area 3- Ponderosa Pine and Mixed Conifer
less than 40 percent slope, Management Area 4- Ponderosa Pine and Mixed Conifer greater than
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40 percent slope, and Management Area 19- Mogollon Rim. The 1987 Forest Plan provides little
direction on desired conditions for this ERU, as it is lumped into the broad vegetation category of
Mixed Conifer, which is combined with ponderosa pine on slopes less than 40 percent or on
slopes greater than 40 percent. There is vague direction with regard to the mixed conifer category
as a whole, and it is particularly ambiguous with respect to how structure, patterns, and function
vary at different spatial scales (1987 Plan, pages 117, 125, 133, 138).

Management direction in alternative A is uneven, i.e., part of it is updated and better reflects
current science and part of it is outdated. For example, some plan components promote
management based on 10,000-acre (10K) blocks that were established across the forest in the
1980s (1987 Plan, page 70) in which vegetation is managed to achieve various resource
objectives such as snags, old growth, and wildlife cover (1987 Plan, pages 123, 124 to 127).
Management using10K blocks assured that various habitat elements were distributed equitably
across the landscape, but the 10K block concept is no longer used and has been replaced with
analysis areas driven by other purposes. These purposes could include reducing fire risk around
specific communities, landscape-level restoration, or the need to improve management in specific
watersheds.

Some of the plan language in alternative A would manage old growth as 100- to 300-acre stands
over no less than 20 percent of each forested ecosystem management area (1987 Plan, pages 70-1,
129). Consequences of this plan direction are described in detail in the Vegetation and Fire
section in volume | of the FEIS. This strategy would provide less ability than alternative B
(modified) to promote vertical structure and age class diversity; would tend to maintain a more
continuous canopy than B (modified) that would be more conducive to crown fires; and would
result in more even-aged conditions. This structure and age class diversity is not reflective of
frequent low-severity fires characteristic of this ERU. During wildfires, there is likely to be more
area in mixed severity condition with 25 to 75 percent loss of dominant overstory, compared to
loss of 25 percent or less, which is characteristic of low-severity fires. Old-growth stands would
be less resilient to endemic levels of disturbances. There would be fewer openings and less
understory. The 1987 Plan also contains more updated plan language for old growth. Alternative
A would manage old growth in patterns that provide for a flow of functions and interactions at
multiple scales through time across the landscape, and would allocate old growth as landscape
percentages rather than specific acres, based on site capability, risks, and disturbance regime. A
table that displayed the minimum criteria for structural attributes would be used for a forested site
to be considered old growth (1987 Plan, pages 70-1, 70-2).

Prescribed fire and wildfires managed for resource objectives may be used in Mixed Conifer with
Frequent Fire, but there is no provision for using wildfires managed for resource objectives in the
wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to manage wildfires
for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111, 112).
This plan language limits the restoration of fire as a natural process in the wildland-urban
interface and in wilderness, and canopy cover and shrub density would be expected to increase in
these areas. There would also be increased potential for uncharacteristic fire in the wildland-urban
interface and wilderness portions of this ERU. This is particularly problematic where the
landownership pattern is intermixed with different ownerships. This is a negative impact on the
composition and age class distribution of Mixed Conifer with Frequent Fire, which is a
fire-dependent ecosystem.
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The expected treatment levels are the same as the low level of treatment in alternative B
(modified). They are:

e Use prescribed cutting to treat 2,900 acres of Mixed Conifer with Frequent Fire during
each 10-year period over the life of the plan.

e Use prescribed fire on at least 8,000 acres of Mixed Conifer with Frequent Fire within the
natural fire regime during each 10-year period over the life of the plan.

e Use naturally ignited wildfires (i.e., lightning-caused fires managed for resource
objectives) to treat at least 7,500 acres of Mixed Conifer with Frequent Fire within the
natural fire regime, during each 10-year period over the life of the plan.

As more Mixed Conifer with Frequent Fire is made of uneven-aged states, it would become more
structurally diverse. The amount of open canopy in the ERU would be expected to increase in the
long term, resulting in increased abundance and diversity of grasses, forbs, and shrubs. Tree
density would be expected to decrease in the areas where it exceeds desired conditions. However,
the treatment levels in alternative A are too low to offset excess regeneration, and small tree
growth and canopy cover would remain predominantly closed across the landscape, which would
suppress tree growth.

Within this ERU, in areas where higher tree density is maintained, such as within MSO protected
activity centers (about 7,621 acres in this ERU), or on steep slopes, the risk of uncharacteristic
fire is still higher than elsewhere. Early seral species, such as aspen, may continue to decline
where late seral species or closed canopy conditions are emphasized. Outside of these areas, the
ERU would generally be managed as MSO restricted habitat with an emphasis on large trees,
large hardwoods, large shags, and large downed woody debris (1987 Plan, pages 65 to 65-6, 65-9
to 65-11). Restricted habitat is an outdated term and is no longer used.

Currently, under alternative A, language from an earlier version of the Recovery Plan is
incorporated into the 1987 Plan. This plan direction conflicts with the most current recovery plan
recommendations, does not reflect current science, and could be in conflict with future recovery
plan revisions. As a result of this plan direction, light to no treatment may occur in Mexican
spotted owl PACs under this alternative. The existing plan contains direction from the now-
revised 1995 Mexican Spotted Owl Recovery Plan. This direction only allows treatments for
fuelwood and fire risk abatement in PACs; only allows harvesting of conifers less than 9 inches
d.b.h. in PACs selected for treatment; and only allows treatments outside of 100-acre no treatment
areas around known nest areas (1987 Plan, page 65-2). This outdated guidance does not reflect
the 2012 revised recovery plan (USDI Fish and Wildlife Service 2012b) and the 9-inch diameter
cap may restrict treatment needed to meet the stated objective of fire risk abatement.

Mixed Conifer with Frequent Fire occurs within the Mogollon Rim Botanical Area. Plan
components in alternative A are generally protective of the composition, structure, and function of
the different vegetation types within botanical areas. For example, existing conditions and natural
processes would be maintained; natural events would not be rehabilitated; and off-road driving
would be prohibited (1987 Plan, page 194). Visitors should be limited in some areas, depending
on carrying capacity, and the uniqueness and ecological condition of these areas should be
protected and maintained, including in allotment management plans. In addition, timber harvest
and firewood cutting is prohibited (1987 Plan, page 195). Other protective measures include:
Special-use authorizations that would or could adversely affect the areas would not be allowed:;
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adjacent roads would be managed to prevent vehicular intrusion; and road access would be
blocked and obliterated. Fire suppression tactics would minimize damage to character of the areas
and prescribed fire with planned ignitions may be used as a management tool provided it is a
compatible use (1987 Plan, page 196). Collectively, these standards and guidelines mitigate the
soil disturbance and plant damage that can result from these activities and maintain the conditions
and characteristics for which this botanical area was established.

Mechanized use in botanical areas is not explicitly addressed in alternative A, resulting in vague
direction to managers. It is unclear as to whether mechanized use is prohibited, is allowed only on
trails, or is allowed on and off trail in these areas. Consequently, mechanized use could damage
vegetation or contribute to accelerated soil erosion within localized areas in this ERU.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 22 shows
that under the low treatment objective, vegetation quality in alternative B (modified) would be in
fair condition (a moderate departure from desired conditions). Under the high treatment objective,
vegetation quality would be in good condition. The trend under both objectives would be toward
desired conditions in the short term and static relative to desired conditions in the long term. Soil
guality would be good with a static trend relative to desired conditions.

Under the low treatment objective, there is a moderate likelihood that Mixed Conifer with
Frequent Fire could be a limiting factor to the viability of the associated species. Under the high
treatment objective, the likelihood would be low that this ERU would be limiting to the viability
of the associated species. These likelihoods were derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
quality because vegetation is assumed to respond faster than soil to treatments or disturbances and
thus would better reflect differences between alternatives.

The management effect would be a 2, which means that plan components in alternative B
(modified) maintain or improve protection and management for most habitat occurrences in the
plan area, and thus, contribute more to the maintenance and sustainability of Mixed Conifer with
Frequent Fire and the viability of the associated species than alternative A.

Desired conditions in the proposed revised plan have greater potential to reduce ERU departure
and move toward desired conditions than alternative A. Desired conditions promote: properly
functioning ecosystems that are resilient to natural disturbances and climate change; the reduction
of uncharacteristic disturbances; endemic levels of invertebrates (including pollinators) and
disease with occasional outbreaks; and a balance of desirable non-native species and subspecies
with properly functioning ecosystems (FW-Eco-DC-1, 2, 3, 4). Desired conditions include a
mosaic of vegetation conditions, densities, and structures, and various scales that reflect natural
disturbance regimes, resilience to disturbances, adaptions to climate variability, connections
based on natural patterns, and allowances for inclusions, variability, and ecotones (FW-TerrERU-
All-DC-1 to 4).

Alternative B (modified) clearly distinguishes between different Mixed Conifer types on the
forest and provides desired conditions, objectives, and guidance that are specific to each type.
Alternative B (modified) promotes characteristic disturbances as mechanisms that shape mixed
conifer (FW-TerrERU-MC-AII-DC-1; FW-TerrERU-MC-MCFF-DC-4, 5, 7, 8).
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The outdated vegetation structural stages concept in alternative A is represented by seral states in
alternative B (modified) (see Appendix C in Volume Il1 of the FEIS) and vegetation structure is
described at a variety of scales. For example, at the landscape scale, this alternative promotes a
mosaic of age classes, variable structure (live and dead), and understory vegetation across the
landscape that is resilient to disturbances and climate variability and facilitates natural
disturbances (FW-TerrERU-MC-AII-DC-1, 2; FW-TerrERU-MC-MCFF-DC-1 to 5). Desired
conditions at the mid-scale account for variability across the landscape and describe
characteristics of tree groups, openness, tree density, distribution of age classes, predominantly
uneven-aged conditions, and conditions in northern goshawk habitat (FW-TerrERU-MC-MCFF-6
to 9). Fine scale desired conditions describe conditions within and between tree groups and the
value of witch’s brooms (FW-TerrERU-MC-MCFF-DC-10, 11, 12). Witch’s brooms are a
deformity in a tree branch where a dense mass of shoots grow from a single point. This forms a
broom or birds nest-like structure that is used by a variety of wildlife species for food or shelter.
Witch’s brooms may be caused by dwarf mistletoe or other organisms. Guidelines provide
sideboards that would promote or sustain old-growth forest attributes like large trees, old trees,
snags, large logs, and occupancy of small wildlife species, and would reduce the risk of
uncharacteristic bark beetle outbreaks (FW-TerrERU-MC-AII-G-1, 2, 3). References to 100- to
300-acre stands for old growth have been removed. Alternative B (modified) also removes
language that requires the use of 10,000-acre blocks and vegetation structural stages for planning.

Alternative B (modified) removes the plan language limitations that restrict the use of wildfire
managed for resource benefits in designated wilderness allowing wildfire to play its natural role
in wilderness where it is feasible to do so (SA-Wild-DC-4). In contrast to alternative A,
alternative B (modified) removes the restrictions that prohibit the use of wildfires managed for
resource benefits in the wildland-urban interface. This could facilitate the use of fire for
restoration or fuels reduction, and would help maintain openings, improve resilience, and reduce
vulnerability to uncharacteristic fire in these areas.

About 79 percent of Mixed Conifer with Frequent Fire occurs in the C.C. Cragin Watersheds and
East Clear Creek Management Areas. The C.C. Cragin Watersheds Management Area is
characterized by the C.C. Cragin Reservoir, which supplies water to the Town of Payson and by
Forest Road 300 along the Mogollon Rim. The East Clear Creek Management Area is remote and
characterized by East Clear Creek and Leonard Canyon drainages and their tributaries. Desired
conditions envision a low risk of substantial damage from uncharacteristic fire and recreation and
more primitive non-motorized recreation in canyons (MA-CCCrg-DC-1, 2; MA-EastCIr-DC-1,
2). Guidelines require the C. C. Cragin Watersheds Management Area be managed to reduce the
threat of uncharacteristic disturbances such as wildfires, flooding, and sedimentation, and require
that roads and trails in the management area be maintained to prevent erosion and sedimentation
(MA-CCCrg-G-1, 2). Implementation of these components would contribute to and improve
vegetation and soil quality and contribute to the maintenance and sustainability of this ERU.

Mixed Conifer with Frequent Fire also occurs in the Pine Belt, San Francisco Peaks, and Long
Valley Management Areas. Plan language for the Pine Belt Management Area does not focus on
Mixed Conifer with Frequent Fire or terrestrial ERUs. Plan language for the San Francisco Peaks
Management Area does not focus on Mixed Conifer with Frequent Fire, but rather broadly
addresses recreation, the cultural significance of the San Francisco Peaks, and limitations on
horse and pack stock and recreational livestock in higher elevations, which do not impact this
ERU. Most of the direction in the Long Valley Management Area focuses on recreation
opportunities and riparian habitat, except one desired condition promotes more primitive non-
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motorized recreation along ridges and canyons. This would lower the potential for recreational
disturbance in this management area (MA-LongV-DC-5).

There are no acres of Mixed Conifer with Frequent Fire ERU in recommended wilderness.

Mixed Conifer with Frequent Fire occurs within the Mogollon Rim Botanical Area. Plan language
in alternative B (modified) promotes protection and maintenance of the unique characteristics of
botanical areas and sustainability of their inherent physical and biological processes that are not
negatively impacted from human activities or permitted uses (SA-RNABotGeo-DC-5, SA-
RNABotGeo-G-1, 5). Fires and allotment management plans would be protective of the resources
for which these areas were designated (SA-RNABo0tGeo-G-3, 4). In contrast to alternative A,
mechanized travel is not suitable in botanical areas, except on designated trails (see Chapter 4 of
the Revised Plan, Recreation and Transportation Suitability). Subsequent environmental analysis
would need to be done for this direction to take effect. This suitability recommendation is
considered to be protective of vegetation and soil because potential impacts would be limited to
the trail prism. Damage to vegetation and accelerated erosion would be evaluated during the
environmental analysis.

Alternative C

Alternative C has the same effects as alternative B (modified), except 13 wildernesses are
recommended instead of 3. In addition to the 778 acres of Mixed Conifer with Frequent Fire in
designated wilderness, there are 283 acres in the Barbershop Canyon recommended wilderness.
There would be 2 percent of the ERU in either designated or recommended wilderness.
Recommended wilderness would reduce impacts from motorized use by promoting motorized
vehicle use only for limited administrative and permitted activities (SA-RWild-DC-1, 2, 5; SA-
RWild-G-1, 3, 5). Mechanized uses that maintain and do not detract from wilderness values
would be allowable. However, new trails should be designed for non-motorized and non-
mechanized activities that preserve wilderness character (SA-RWild-DC-6, SA-RWild-G-5).
Implementation of these plan components would reduce disturbance to soil and vegetation from
motorized or mechanized uses, which could be beneficial to associated species. If designated by
Congress, the wilderness areas would be managed according to applicable laws, policy, and
Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to
11). However, limited access associated with recommended (and designated) wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or
make them harder to do logistically. Site-specific circumstances would also influence which or
whether restoration treatments might be precluded. Delay or absence of restoration treatments
could result in missed fire return intervals, increased and unnatural levels of fuels, increased
density of shrubs and trees, or establishment and spread of invasive or non-native species. This
could slow the trend toward desired conditions or increase the risk of uncharacteristic fires in
localized areas more so than in the other alternatives. Uncharacteristic fire could facilitate the
spread or establishment of invasive or non-native species, which could then alter area hydrology,
fire regime, and biodiversity. This would have little effect to Mixed Conifer with Frequent Fire
because of the small proportion of the ERU affected.

Alternative D
Alternative D is the same as alternative B (modified).
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Mixed Conifer with Infrequent Fire

Affected Environment

Amount

On the Coconino NF, 38,321 acres of Mixed Conifer with Infrequent Fire ERU are within the
administrative boundary of the Coconino NF. The forest manages 37,143 (97 percent) of those
acres, which represents about 97 percent of the ERU. The remaining acres of Mixed Conifer with
Infrequent Fire are in private or State ownership.

Table 23 summarizes the information used to estimate the likelihood that Mixed Conifer with
Infrequent Fire would be a limiting factor to the viability of the associated species. The
abundance is categorized as Occasional because, at 38,321 acres, it occupies about 2 percent of
the forest. Habitats classified as Occasional generally cover 1 to 10 percent of the forest and are
occasionally encountered.

Habitat Quality and Distribution

Mixed Conifer with Infrequent Fire ERU occurs on mountain slopes such as the San Francisco
Peaks and may also occur in canyons and north-facing slopes such as on Hutch Mountain and
Mormon Mountain. Dominant and codominant species include Douglas-fir, southwestern white
pine, and limber pine, and late seral species such as maple, white fir, and blue spruce. The diverse
understory consists of native herbaceous and shrub species and it generally has more forbs,
sedges, mosses, and liverworts than Mixed Conifer with Frequent Fire and more leaf litter
because there are more deciduous species. Disturbances typically occur at two temporal and
spatial scales: large-scale infrequent disturbances (mostly mixed-severity fires at 35- to 200-year
intervals) and small-scale, frequent disturbances (e.g., fire, insect, disease, wind).

Using the analysis process described under the Species Viability section above, table 23 shows
that the vegetation quality of Mixed Conifer with Infrequent Fire is fair, i.e., moderately departed,
in the short term and trending away from reference conditions. In the long term, vegetation
quality would degrade to poor, i.e., highly departed from reference conditions, and trend away
from reference conditions.

There is a high proportion of dense, closed canopy conditions and much of the ERU is in a late
successional state due to fire exclusion. This is a higher proportion than in reference conditions.
As a result, shade-tolerant species, such as white fir, are increasing and early successional, more
fire-tolerant species like aspen are decreasing. Aspen populations are declining in this ERU
because of insect defoliators, drought, fire exclusion, and heavy ungulate browsing. The current
fire frequency is far outside the historic range of variability.

The risk of uncharacteristically large and severe fires is higher than reference conditions.
Mortality due to insects and disease is likely to continue. There was an increase in mortality of
subalpine/corkbark fir from western balsam bark beetle in 2013, compared to 2012, increasing the
extent of the area with standing dead and downed trees (USDA Forest Service 2015a). White pine
blister rust is also a potential threat. It is known from eastern Arizona, but has not been detected
here yet. It is one of the most damaging tree diseases and affects white pines of all size classes.

Soil is in good condition and has a static trend relative to reference conditions. In most areas,
surface organic matter and litter are similar to reference conditions due to high amounts of
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protective litter cover protecting the soil from accelerated erosion. The majority of soils are in
satisfactory condition.

Table 23 shows that there is a moderate likelihood that Mixed Conifer with Infrequent Fire
habitat could be limiting to the associated species. The likelihood that habitat would be limiting to
the associated species was derived by combining the value for habitat abundance with the value
for vegetation quality. Vegetation quality was used instead of soil quality, because vegetation is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

Table 23 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

About 8,193 acres (22 percent of the ERU) occur within designated wilderness. Of this,

6,052 acres (16 percent) lie within the Kachina Peaks Wilderness and 2,141 acres (6 percent) lie
within the Kendrick Mountain Wilderness. The Kachina Peaks Wilderness is managed by
Coconino National Forest. Kendrick Mountain Wilderness is managed by the adjacent Kaibab
National Forest.

Table 23. Summary of coarse filter analysis for Mixed Conifer with Infrequent Fire ERU

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Occasional Occasional Mexican spotted owl,
Quality- Fair, trending Fair, trending Fair, static northern goshawk,
Vegetation away away from Allen’s lappet-browed

desired bat, Rusby’s

conditions then milkvetch, evening

poor with a trend grosbeak, golden-

away from crowned kinglet,

desired MacGillivray's

conditions warbler, Swainson’s
Quality-Saoill Good, static Good, static Good, trending slowly thrush, three-toed-

toward woodpecker, Alberta
Likelihood of | Moderate Moderate, then Moderate arctic, Colorado blue
Limitation High columbine, Hall's
milkweed

Management 3: Plan 2: Plan components
effect components maintain or improve

maintain or habitat quality by

improve maintaining or

protection and improving protection

management for | and management for

some habitat most habitat and habitat

occurrences in element occurrences in

the plan area. the plan area.
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Risk Factors
Primary risk factors are uncharacteristic fire and fire exclusion.

Associated Species
Associated species are listed in table 23.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

Designated wilderness areas would be managed according to applicable laws, policy, and Forest
Plan direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105 to 112, SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-
Wild-G-1 to 7). Wilderness designation limits most active vegetation management because
motorized use and mechanized use is not allowed. Motorized and mechanized access can kill or
damage plants, can degrade the habitat through soil compaction and soil loss, and can introduce
non-native species that compete with native plants for resources. This can negatively affect the
reproduction and survival of individual plants or populations. Ground-disturbing activities are
primarily confined to main trails, trailheads, and key points of interest at which invasive species
introduction and establishment, or accelerated erosion could occur, depending on the level of use.
The lack of ground-disturbing activities elsewhere would be beneficial by reducing the risk of
invasive plant introduction and dispersal by motorized or mechanized use. However, limited
access associated with designated wilderness could preclude restoration treatments that require
motorized equipment for treatments or safety, or make them harder to do logistically. Lack of
restoration treatments could result in missed fire return intervals, increased and unnatural levels
of fuels, increased density of shrubs and trees, or establishment and spread of invasive or non-
native species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species, which could
then alter area hydrology, fire regime, and biodiversity.

All alternatives address the threat of invasive plants by pointing to the Final Environmental
Impact Statement for the Treatment of Noxious or Invasive Weeds (USDA Forest Service 2005).
This direction includes best management practices, among other guidance, which would help
prevent, mitigate, and reduce the threat of invasive plants. All alternatives prioritize treatments,
call for incorporating control measures in project planning and implementation, and emphasize
coordination with partners (1987 Plan, pages 23, 69, 70, 182, 206-14, 206-76, 206-101, 201-116;
FW-Invas-DC-1, 2, 3; FW Invas-G-1, 2, 3: FW-Invas-MgtApp: FW-WFP-DC-10: FW-Graz-
MgtApp: FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2; FW-TerrERU-Grass-DC-2).
A management approach in Invasive Species of alternatives B (modified), C, and D reminds
managers to prioritize areas such as wilderness areas, research natural areas, botanical areas, wild
and scenic river areas, and riparian areas for invasive species control to maintain and restore the
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integrity of native species and ecosystems. Additional information and analysis is discussed under
the Non-native of Invasive Species topic in the Wildlife and Plant Topics and Issues section.

All alternatives provide guidance for the management of aspen, which is an early successional
species in this ERU (1987 Plan, pages 141 to 144; FW-TerrERU-AspMpl-DC-1 to 3; FW-
TerrERU-AspMpl-G-1). The guidance would enhance or maintain aspen through plan objectives
and protect aspen regeneration from livestock grazing or wildlife where necessary through
fencing or other means. All alternatives would retain snags greater than 12 inches d.b.h. to
provide nesting and feeding habitat for wildlife. See 1987 Plan, pages 130, 131, 142; FW-
TerrERU-AspMpl-DC-1, 3. Once snags fall, the resulting downed logs would provide important
contributions to nutrient cycling, soil productivity, and cover and microsites for various species,
including young mixed conifer tree species.

Alternative A

Using the analysis process described under the Species Viability section above, table 23 shows
that under alternative A the vegetation quality of Mixed Conifer with Infrequent Fire would
initially be classified as fair, which means it has a moderate departure from desired conditions
and the number, size, and evenness of distribution of habitat areas across the landscape is
somewhat reduced. In the long term vegetation quality would trend away from desired conditions
and eventually transition to poor condition, which means it would have a high departure and the
number, size, and evenness of distribution of habitat areas across the landscape would be greatly
reduced, compared to desired conditions. There would be a continued trend away from desired
conditions. Under alternative A, management of this ERU is not expected to change over current
levels, leading to a continued loss in age class diversity, increased canopy cover, loss of early
successional species, and a reduction in herbaceous understory.

Fire return interval is expected to remain moderately departed and begin to trend away from the
desired conditions due to a lack of fire treatment (prescribed and wildfires managed for resource
objectives) objectives or anticipated fire treatments. While the ERU is adapted to mixed-severity
fires, the existing composition and structure puts it at greater risk of severe fires over an
uncharacteristically large extent that would be the case under conditions when the fire return
interval was at a low departure. Soil quality would remain good with a static trend relative to
desired conditions.

Initially, there would be a moderate likelihood that Mixed Conifer with Infrequent Fire would be
a limiting factor to the viability of associated species, but this would transition to a high
likelihood as vegetative conditions in the ERU became poor. These likelihoods were derived by
combining the value for habitat abundance with the value for vegetation quality. Vegetation
quality was used instead of soil quality, because vegetation is assumed to respond faster than soil
to treatments or disturbances, and thus, would better reflect differences between alternatives.

The management effect is a 3. This means plan components maintain or improve protection and
management for some habitat occurrences in the plan area. Alternative A contributes less to the
maintenance and sustainability of Mixed Conifer with Infrequent Fire and the viability of the
associated species than the other alternatives.

The majority of Mixed Conifer with Infrequent Fire is within four management areas under the
1987 Plan. Most of this ERU (85 percent) occurs in Management Area 3- Ponderosa Pine and
Mixed Conifer less than 40 percent slope, Management Area 36-Schultz, Management Area 1-

Coconino National Forest
150



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

Wilderness, and Management Area 4- Ponderosa Pine and Mixed Conifer greater than 40 percent
slope. The 1987 Forest Plan provides little direction on desired conditions for this ERU, as it is
lumped into the broad vegetation category of Mixed Conifer, which is combined with ponderosa
pine on slopes less than 40 percent or on slopes greater than 40 percent. There is vague direction
with regard to the mixed conifer category as a whole and is particularly ambiguous with respect
to how structure, patterns, and function vary at different spatial scales (1987 Plan, pages 117, 125,
133, 138). Wilderness area direction is evaluated under All Alternatives above. Plan components
in the Schultz Management Area promote the re-introduction of fire’s natural role as much as
possible, the balance of recreation demands with soil and vegetation protection, the maintenance
of large tracts of unfragmented habitat for disturbance sensitive species, and the reduced potential
for catastrophic fire (1987 Plan, pages 206-103, 105). Implementation of these plan components
would reduce the threats to and contribute to the sustainability of Mixed Conifer with Infrequent
Fire in the Schultz Management Area.

Prescribed fire and wildfires managed for resource objectives may be used in Mixed Conifer
Infrequent Fire, but there is no provision for using wildfires managed for resource objectives in
the wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to manage
wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan, pages 111,
112). This plan language limits the restoration of fire as a natural process in the wildland-urban
interface and in wilderness, and canopy cover and tree density would be expected to increase in
these areas. There would also be increased potential for uncharacteristic fire in the wildland-urban
interface and wilderness portions of this ERU.

Management direction in alternative A is uneven, i.e., part of it is updated and better reflects
current science and part of it is outdated. For example, some plan components promote
management based on 10,000-acre (10K) blocks that were established across the forest in the
1980s (1987 Plan, page 70) in which vegetation is managed to achieve various resource
objectives such as snags, old growth, and wildlife cover (1987 Plan, pages 123, 124 to 127).
Management using10K blocks assured that various habitat elements were distributed equitably
across the landscape, but the 10K block concept is no longer used and has been replaced with
analysis areas driven by other purposes. These purposes could include reducing fire risk around
specific communities, landscape-level restoration, or the need to improve management in specific
watersheds.

Alternative A contains language that would allocate old growth as 100- to 300-acre stands over
no less than 20 percent of each forested ecosystem management area (1987 Plan, page 129). This
structure and age class diversity reflects the characteristics that would be expected in infrequent
fire ecosystems like Mixed Conifer with Infrequent Fire ERU. Other plan language would have
allocations consisting of landscape percentages meeting old-growth conditions and not specific
acres and managing old-growth in patterns that provide for a flow of functions and interactions at
multiple scales over time (1987 Plan, page 70-1). Though not specifically acknowledging
structure and spatial patterns that reflect different fire regimes, this plan language has the
flexibility to allow managers to allocate in an ecologically sound manner.

There are a little over 13,000 acres of Mexican spotted owl protected activity centers in Mixed
Conifer with Infrequent Fire ERU. Alternative A contains plan components from an outdated
version of the Mexican Spotted Owl Recovery Plan. These plan components only allow trees
smaller than 9 inches d.b.h. to be removed from protected activity centers and from steep slopes
(mixed conifer and pine-oak forests outside protected activity centers with slopes greater than
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40 percent that have not been logged within the past 20 years) only to abate fire risk (1987 Plan,
pages 65-2, 65-3). Besides not reflecting the most current science for this threatened species, this
plan language does not allow treatments that could restore owl habitat nor is a 9-inch diameter
limit sufficient to abate fire risk in most cases.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 23 shows
that under alternative B (modified) the vegetation quality of Mixed Conifer with Infrequent Fire
would be fair with a static trend relative to desired conditions. This means it has a moderate
departure from desired conditions and the number, size, and evenness of distribution of habitat
areas across the landscape is somewhat reduced. Under alternative B (modified), few treatments
are anticipated because management of this ERU is not expected to change over current levels,
leading to a continued loss in age class diversity, increased canopy cover, loss of early
successional species, and a reduction in herbaceous understory.

The fire return interval is expected to remain moderately departed and begin trending away from
the desired conditions. As in alternative A, while the ERU is adapted to mixed-severity fires, the
existing composition and structure puts it at greater risk of severe fires over an
uncharacteristically larger extent than would be the case under conditions when the fire return
interval was at a low departure. Soil quality would remain good with a static trend relative to
desired conditions.

There would be a moderate likelihood that Mixed Conifer with Infrequent Fire would be a
limiting factor to the viability of associated species. This likelihood was derived by combining
the value for habitat abundance with the value for vegetation quality. Vegetation quality was used
instead of soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

The management effect for alternative B (modified) is a 2, which indicates plan components
under this alternative maintain or improve protection and management for most habitat
occurrences in the plan area, and thus, contribute more to the maintenance and sustainability of
Mixed Conifer with Infrequent Fire and the viability of the associated species than alternative A.

Desired conditions in alternative B (modified) have greater potential to reduce ERU departure
and move toward desired conditions than alternative A. Desired conditions promote: properly
functioning ecosystems that are resilient to natural disturbances and climate change; the reduction
of uncharacteristic disturbances; endemic levels of invertebrates (including pollinators) and
disease with occasional outbreaks; and a balance of desirable non-native species and subspecies
with properly functioning ecosystems (FW-Eco-DC-1, 2, 3, 4). Desired conditions include a
mosaic of vegetation conditions, densities and structures and various scales that reflect natural
disturbance regimes, resilience to disturbances, adaptions to climate variability, connections
based on natural patterns, and allowances for inclusions, variability, and ecotones (FW-TerrERU-
All-DC-1 to 4).

Alternative B (modified) clearly distinguishes between different Mixed Conifer types on the
forest and provides desired conditions, objectives, and guidance that are specific to each type.
Alternative B (modified) promotes characteristic disturbances as mechanisms that shape mixed
conifer (FW-TerrERU-MC-AII-DC-1; FW-TerrERU-MC-MCIF-DC-1, 2, 4, 5, 6, 7, 10).
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The outdated vegetation structural stages concept in alternative A is represented by seral states in
alternative B (modified) (see Appendix C in Volume 11 of the FEIS) and vegetation structure is
described at a variety of scales. For example, at the landscape scale, this alternative promotes a
mosaic of age classes, variable structure (live and dead), and understory vegetation across the
landscape that is resilient to disturbances and climate variability, and facilitates natural
disturbances (FW-TerrERU-MC-AII-DC-1, 2; FW-TerrERU-MC-MCIF-DC-1, 2, 3, 4). Desired
conditions at the mid-scale account for variability across the landscape and describe
characteristics of tree groups, openness, tree density, distribution of age classes, predominantly
even-aged groups and patches, fire regimes and behavior, and conditions in northern goshawk
habitat (FW-TerrERU-MC-MCIF-5, 6, 7, 8). Fine scale desired conditions describe conditions
within and between tree groups as well as openings (FW-TerrERU-MC-MCIF-DC-9, 10).
Guidelines provide sideboards that would promote or sustain old-growth forest attributes like
large trees, old trees, snags, large logs, and occupancy of small wildlife species, and would reduce
the risk of uncharacteristic bark beetle outbreaks (FW-TerrERU-MC-AII-G-1, 2, 3). References to
100- to 300-acre stands for old growth in alternative A have been removed and replaced with a
desired condition that describes old-growth structure as stands or patches over large areas where
old-growth components are concentrated (FW-TerrERU-MC-MCIF-DC-2). This better reflects
the natural fire regime in this ERU. Alternative B (modified) also removes language that requires
the use of 10,000-acre blocks and vegetation structural stages for planning.

Alternative B (modified) removes the plan language limitations that restrict the use of wildfire
managed for resource benefits in designated wilderness, allowing wildfire to play its natural role
in wilderness where it is feasible to do so (SA-Wild-DC-4). In contrast to alternative A,
alternative B (modified) removes the restrictions that prohibit the use of wildfires managed for
resource benefits in the wildland-urban interface. This could facilitate the use of fire for
restoration or fuels reduction and would help maintain openings, improve resilience, and reduce
vulnerability to uncharacteristic fire in these areas.

Under alternative B (modified), Mixed Conifer with Infrequent Fire occurs in seven management
areas: Pine Belt, San Francisco Peaks, Inner Basin, Mount Elden, Anderson Mesa, Lake Mary
Watersheds, and Long Valley. Most of this ERU (88 percent) occurs within San Francisco Peaks
(53 percent), Mt. Elden (16 percent), and Pine Belt (19 percent) Management Areas. Plan
language for the Pine Belt and Mount Elden Management Areas does not focus on Mixed Conifer
with Infrequent Fire or terrestrial ERUs. Plan language for the San Francisco Peaks Management
Area broadly addresses recreation, the cultural significance of the San Francisco Peaks, and
limitations on horse and pack stock on the Humphrey’s Trail and Weatherford Trail above Doyle
Saddle. This has little impact on this ERU. However, a standard that would prohibit recreational
livestock use in the watersheds draining into the Inner Basin could prevent ground and vegetation
impacts to localized portions of Mixed Conifer with Infrequent Fire (MA-Peaks-S-3).

Plan components direct managers to reduce fire hazard, intensity, and severity in order to protect
human life and property (FW-WUI-DC-1). When wildland-urban interface intersects with a
mixed-severity fire regime like Mixed Conifer with Infrequent Fire, characteristic ecosystem
function would be modified to promote low-severity surface fires that rarely spread as crown fire;
forests in the wildland-urban interface would be dominated by early seral, fire-adapted species
growing in a more open condition than the general forest; and wildland-urban interface may have
a higher frequency of disturbance from prescribed burning, wildfires managed for resource
objectives, and/or vegetative treatments than the natural disturbance regime (FW-WUI-DC-3, 4,
7, 8). Treated portions of the ERU in the wildland-urban interface would move away from desired
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conditions and may result in a different species composition and structure than what Mixed
Conifer with Infrequent Fire is adapted to. This departure could be mitigated by promoting
wildland-urban interface conditions (fuel loading, basal area, logs, snags) at the lower end of the
range give in vegetation community desired conditions (FW-WUI-DC-5, 9). This departure could
also be mitigated by spatially arranging these structural components to reduce fire hazard and
increase suppression success, and allowing fuel loading or tree densities at the higher end of the
range where it provides for important fine-scale habitat structure or cover, as long as it meets the
overall intent of protecting wildland-urban interface values-at-risk (FW-WUI-DC-10; FW-WUI-
G-1).

The plan language that refers to outdated direction from the 1995 Mexican Spotted Owl Recovery
Plan has been removed. A guideline in the Wildlife, Fish, and Plant section requires managers to
apply habitat management objectives and species protection measures from approved recovery
plans to activities that occur within federally listed species habitat (FW-WFP-G-1). As with all
alternatives, treatments that occur within Mixed Conifer with Infrequent Fire and other habitats
would follow approved recovery plans and would undergo consultation with the U.S. Fish and
Wildlife Service.

About 347 acres of this ERU would fall within the Abineau recommended wilderness area.
Recommended wilderness would reduce impacts from motorized use by promoting motorized
vehicle use only for limited administrative and permitted activities (SA-RWild-DC-1, 5; SA-
RWild-G-1, 3, 5). Mechanized uses that maintain and do not detract from wilderness values
would be allowable. However, new trails should be designed for non-motorized and non-
mechanized activities that preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5).
Implementation of these plan components would reduce disturbance to soil and vegetation from
motorized or mechanized uses, which could be beneficial to associated species. If designated by
Congress, the wilderness areas would be managed according to applicable laws, policy, and
Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to
11). However, limited access associated with recommended (and designated) wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or make
them harder to do logistically. Site-specific circumstances would also influence which or whether
restoration treatments might be precluded. Delay or absence of restoration treatments could result
in missed fire return intervals, increased and unnatural levels of fuels, increased density of shrubs
and trees, or establishment and spread of invasive or non-native species. This could slow the
trend toward desired conditions or increase the risk of uncharacteristic fires in localized areas
more so than in the other alternatives. Uncharacteristic fire could facilitate the spread or
establishment of invasive or non-native species, which could then alter area hydrology, fire
regime, and biodiversity. This would have little impact because this is less than 1 percent of the
ERU.

Alternative C

Alternative C is the same as alternative B (modified). Only the Abineau recommended wilderness
includes Mixed Conifer with Infrequent Fire, the same as alternative B (modified).

Alternative D
Alternative D is the same as alternative B (modified) except there is no recommended wilderness.
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Spruce-Fir

Affected Environment

Amount

On the Coconino NF, 13,946 acres of Spruce-Fir ERU lie within the administrative boundary. The
forest manages 100 percent of the acres.

Table 24 summarizes the information used to estimate the likelihood that Spruce-Fir ERU would
be a limiting factor to the viability of the associated species. The abundance is categorized as
Rare because, at 13,946 acres, it occupies less than 1 percent of the forest. By definition, habitats
classified as rare generally cover less than 1 percent of the forest and are rarely encountered.

Habitat Quality and Distribution

The Spruce-Fir ERU occurs in some of the coldest, wettest, and highest elevation sites on the
forest. Spruce-Fir is often dominated by Engelmann spruce, but contains other species, depending
on elevation. The understory commonly includes currants, maples, honeysuckle, common juniper,
alpine clover, and sedges. It can be subdivided into lower elevation (Spruce-Fir Mix) and upper
elevation (Subalpine Spruce-Fir), each with differing fire regimes and subdominant species
composition.

The upper elevation subtype is bounded by Alpine Tundra ERU above about 11,500 feet. The
lower elevation subtype resembles Mixed Conifer with Infrequent Fire except with a different
composition of tree species, due to colder and wetter conditions, and it is a transition zone
between Mixed Conifer with Infrequent Fire and the upper elevation Spruce-Fir Mix. In the lower
elevation subtype, the common tree species are aspen, Douglas-fir, white fir, and southwestern
white/limber pine. The climax forest is dominated by Engelmann spruce, white fir, and
occasionally blue spruce. Subdominant species may include corkbark/subalpine fir, white fir, and
bristlecone pine. In the upper elevation subtype, the dominant tree species are Engelmann spruce
and cork bark fir (subalpine fir). Patches of aspen are occasionally present, but are usually absent.
Natural disturbances in these subtypes typically occur at two temporal and spatial scales; large-
scale, infrequent disturbances (mostly fire) and small-scale, frequent disturbances (e.qg., fire,
insects, disease, and wind). This ERU is characterized by infrequent, high-severity fire (fire
return interval of over 200 years and over 75 percent overstory replacement).

Using the analysis process described under the Species Viability section above, table 24 shows
that the vegetation quality of the Spruce-Fir ERU is fair, or moderately departed from reference
conditions. It is expected to trend toward desired conditions as trees in the young to mid-aged
seral stage grow into mature stages. Other expected changes are increases in tree density, shifts in
species composition to more shade-tolerant species, and increases in fuel loading and continuity.
Soil is similar to reference conditions and has a static trend relative to reference conditions.
Spruce-Fir ERU has a high likelihood of being a limiting factor to the viability of the associated
species considering vegetation quality. This likelihood was derived by combining the value for
habitat abundance with the value for vegetation quality. VVegetation quality was used instead of
soil quality, because vegetation is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

Spruce-Fir has a moderately departed fire return interval with a static trend relative to reference
conditions. There was a shift in age class distribution within the Spruce-Fir ERU, as a result of a
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series of large wildfires in the early 1900s. These fires removed a substantial portion of the
mature forest and reinitiated the stands. There is currently a substantial surplus of young to mid-
aged trees. Sources of more frequent disturbance (e.g., small fires, insects, disease, and wind
throw) have been less common recently, resulting is a deficit of early seral stages such as
herbaceous openings, seedlings, and young aspen.

In 2007, there were an estimated 340 acres affected by spruce beetle. Spruce beetle outbreaks are
typically associated with warm temperatures during the growing season and disturbance events
such as sudden increases in woody debris from wind throw and logging slash. Outbreaks of
spruce beetle tend occur infrequently because the beetle prefers areas dominated by dense stands
of large-diameter spruce. When outbreaks do occur, their impacts convert Spruce-Fir forests to
fir-dominated forests. There are an unknown number of acres affected by true fir beetles. This is
considered to be within the historic range of variability, because only a small number of acres are
affected, and native insects and disease are thought to be at endemic levels for the ERU (USDA
Forest Service 2009a). An exotic spruce aphid (Elatobium abietinum) became established in the
late 1990s, and may pose a risk to spruce species if populations expand (Lynch et al. 2007 and
USDA Forest Service 2009a). Five invasive weed species (dalmatian toadflax, cheatgrass, bull
thistle, musk thistle, and houndstongue) are present, but their populations are few in number and
acreage, so are not considered a threat to this ERU.

Warmer and drier weather resulting from climate change may increase stress levels on the major
tree species within this ERU, leading to high levels of mortality in these components, dramatic
shifts in the structure and function, and possible disappearance of the ERU on the forest. Under
the scenario of warming and drying conditions, this high-elevation ERU cannot migrate upward
to higher elevations to escape climate change (USDA Forest Service 2016a).

Soils in Spruce-Fir have a low departure and a static trend.

Table 24 shows that there is a high likelihood that Spruce-Fir habitat could be limiting to the
associated species. The likelihood that habitat would be limiting to the associated species was
derived by combining the value for habitat abundance with the value for vegetation quality.
Vegetation quality was used instead of soil quality, because vegetation is assumed to respond
faster than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Table 24 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.
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Table 24. Summary of coarse filter analysis for Spruce-Fir ERU

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Rare Rare San Francisco Peaks
Quality- Fair, Fair, trending desired conditions ragwort, evening
Vegetation trending toward grosbeak, golden-

toward crowned kinglet,
Quality-Soil Good, static Good, static MacGillivray's warbler,
Likelihood of | High High Swainson’s thrush,
Limitation three-toed woodpecker,
bristlecone pine,
Management 4: Decline in 2: Plan components Colorado blue
effect habitat quality as maintain or improve columbine, common

a result of
management or
lack of
management that
result from plan
components. Plan
components may
not exist or may
be few.

habitat quality by
maintaining or
improving protection
and management for
most habitat and
habitat element
occurrences in the
plan area.

moonwort, corkbark
(subalpine) fir, graceful
buttercup, reflected
moonwort

About 81 percent of this ERU is in designated wilderness, mainly within the Kachina Peaks
Wilderness, with about 225 acres in the Kendrick Mountain Wilderness. The Kendrick Mountain
Wilderness is managed under the Kaibab National Forest land management plan. The remainder
of this ERU is within the permit area for the Snowbowl Ski Area and the Inner Basin of the San
Francisco Peaks. About 970 acres are within the Inner Basin Management Area, which is one of
the water sources for Flagstaff. It contains several deep water wells, springs, and is closed to
motor vehicle traffic except that necessary to maintain the infrastructure of the water system.
About 1,730 acres occur within the San Francisco Peaks Management Area.

The Spruce-Fir Forest contains the San Francisco Peaks Research Natural Area. The existing San
Francisco Peaks Research Natural Area was established in 1931, and is an example of a
bristlecone pine/tundra/old-growth spruce-fir community. The RNA preserves the characteristics
of the transition zone between Mixed Conifer and Alpine Tundra with populations of bristlecone
pine, and occurs completely within the Kachina Peaks Wilderness. Currently, the research natural
area is 1,010 acres in size, but is proposed to be expanded in alternative A. The proposed
expansion includes Spruce-Fir.

Risk Factors

Primary threats to Spruce-Fir ERU are spruce beetles and an exotic spruce aphid (Elatobium
abietinum). Climate change could also impact this ERU although it is beyond the control of the
Forest Service. Extended drought, reduced snowpack, early melting of snowpack, or elevated
temperatures as a consequence of climate change could significantly alter species composition
and vegetation structure. Vulnerability to insect and disease could increase. Under these
conditions, tree mortality in all seral stages and age classes could increase. Some species may be
able to migrate or establish in suitable habitat at different elevations or aspects if they are
genetically adapted to do so within the time frame that changes due to climate occur. If damage
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from the exotic spruce aphid increases, the relative proportion of Engelmann spruce in spruce-fir
could decrease dramatically.

Associated Species
Associated species are listed in table 24.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance, and once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section. Although no significant weed issues have
been identified in Spruce-Fir, this guidance would be useful if weed issues occur in the future.

A portion of Spruce-Fir ERU occurs within the Kachina Peaks Wilderness. All alternatives
recognize wilderness and incorporate appropriate direction (1987 Plan, pages 105 to 112; SA-
Wild-DC-1 to 8; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness direction provides an added
layer of protection for the Spruce Fir ERU, such as prohibiting motorized and mechanized travel,
which would reduce accelerated erosion. Management would emphasize wilderness recreation
and watershed condition, while maintaining wilderness resource values. Livestock grazing would
be managed under Congressional guidelines for grazing in wilderness (1987 Plan, page 105; FSM
2323.22), and therefore, could still occur if approved under site-specific environmental analysis.
Corrective measures would be taken if overuse causes unacceptable resource damage and the
Kachina Peaks Wilderness would be closely monitored to determine whether corrective measures
are needed (1987 Plan, page 105; SA-Wild-DC-1; SA-Wild-G-1, 2).

Although natural processes, such as fire, are encouraged in wilderness areas (1987 Plan, page
112; SA-Wild-DC-4), applicable laws and policies may decrease opportunities to manage wildfire
for resource benefits or use prescribed fire. This is because mechanical treatments, tools, and
motorized vehicles are prohibited; therefore, crews could not use vehicles to enter or exit a
wilderness, nor could they use chainsaws, an essential tool in fire management. Consequently
there is a greater potential for the fire to escape containment and the safety risk to firefighters is
higher because there would be a reduced ability to evacuate the area in the event of an unexpected
change in fire behavior (USDA Forest Service 2016c¢). High-severity fire would move this ERU
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toward desired conditions, should it occur, and early seral or shade-intolerant species such as
aspen would establish or be maintained within the burned areas. Lack of fire would move this
ERU away from desired conditions; however, because the fire return interval is 200 + years, and
tree growth is relatively slow at high elevations, it may be years before the impacts to vegetation
structure, composition, and function are noticeable. While the vegetation is departed from
reference conditions, it is within the historic range of variability because this ERU experiences
infrequent high-severity fires. There have been few large high-severity fires in this ERU since the
1900s, but the historic fire return interval is over 200 years, so this is within the expected range
(USDA Forest Service 2009a).

The Spruce-Fir ERU occurs within the Inner Basin Management Area for all alternatives. Soil
and vegetation conditions would be maintained or improved through the following plan direction:
Recreation in the Inner Basin is restricted to day use (1987 Plan page 192; MA-InBsn-G-7);
grazing is not allowed and the area is not part of any grazing allotment (1987 Plan, page 192;
Chapter 4 of Revised Plan, Grazing Suitability, table 12); and the use of recreational livestock is
prohibited above Doyle Saddle and above the watershed cabin (1987 Plan, page 192; MA-Peaks-
S-1; MA-InBsn-S-1).

Alternative A

Using the analysis process described under the Species Viability section above, table 24 shows
that under alternative A, the vegetation quality of Spruce-Fir is classified as Fair, which means it
has a moderate departure from desired conditions and the number, size, and evenness of
distribution of habitat areas across the landscape is somewhat reduced. It would trend toward
desired conditions. Under alternative A, management of Spruce-Fir is not expected to change
over current levels. Vegetation condition is expected to remain moderately departed, but trending
toward the desired conditions. Specifically, the current departed condition related to
underrepresented early successional species, excessive density, poor age class diversity, and
deficit herbaceous vegetation is expected to persist. However, in the absence of large-scale
disturbance, the mid-aged seral stage would develop into mature trees and small-scale
disturbances would replenish the early seral community components. Fire return interval is
expected to remain highly departed, but maintain a static trend relative to the desired conditions.

Soil quality would remain good with a static trend relative to desired conditions.

There is a high likelihood that Spruce-Fir could be a limiting factor to the viability of the
associated species. This likelihood was derived by combining the value for habitat abundance
with the value for vegetation quality. Vegetation quality was used instead of soil quality, because
vegetation is assumed to respond faster than soil to treatments or disturbances, and thus, would
better reflect differences between alternatives.

The management effect is a 4. This means there could be a decline in habitat quality as a result of
management or lack of management that result from plan components. Plan components may not
exist or may be few. Alternative A contributes less to the maintenance and sustainability of
Spruce-Fir and the viability of the associated species than the other alternatives.

Alternative A provides little to no explicit desired conditions for Spruce-Fir ERU, but rather it is
accounted for under management direction for wilderness. The small portion of the ERU that is
not in MA 1 (Wilderness) or MA 16 (Inner Basin) is within MA 4 (Ponderosa Pine and Mixed
Conifer Above 40 Percent Slopes).
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The San Francisco Peaks Research Natural Area includes about 932 acres of Spruce-Fir and has a
dual designation with the Kachina Peaks Wilderness (1987 Plan page 193), and would be
managed according to that direction. This alternative also has two additions to the San Francisco
Peaks Research Natural Area, which includes about 138 acres of Spruce-Fir. The additions are
also within the Kachina Peaks Wilderness boundary. The effects are the same as described under
wilderness in the Common to All Alternatives section above.

Prescribed fire and wildfires managed for resource objectives may be used in Spruce-Fir, but
there is no provision for using wildfires managed for resource objectives in the wildland-urban
interface (such as near Arizona Snow Bowl) (1987 Plan, pages 92, 155, and 165) and the
language to manage wildfires for resource objectives in wilderness impedes the use of this tool
(1987 Plan, pages 111, 112). This plan language limits the restoration of fire as a natural process
in the wildland-urban interface and in wilderness, and canopy cover and tree density would be
expected to increase in these areas. There would also be increased potential for uncharacteristic
fire in the wildland-urban interface and wilderness portions of this ERU.

For fire management in the Kachina Peaks Wilderness, the objective is to hold fires to 10 acres or
less, while choosing the suppression tactics that minimize damage to soil and water resources
(1987 Plan, page 112). This is repeated for the Inner Basin MA (1987 Plan, page 192). This
guidance does not acknowledge the reference condition within the Spruce-Fir ERU where
infrequent, high-severity stand-replacing fire was within the historic range of variability. The
acreage limits would be difficult to obtain, especially with the presence of wilderness that limits
suppression options, departed conditions, and dense stand structure.

Alternative A does not address climate change.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 24 shows
that under alternative B (modified) the vegetation quality of Spruce-fir would be fair with a trend
toward desired conditions. This means it has a moderate departure from desired conditions and
the number, size, and evenness of distribution of habitat areas across the landscape is somewhat
reduced. Under alternative B (modified), the departed condition related to underrepresented early
successional species, excessive density, poor age class diversity, and deficit understory vegetation
is expected to persist; however, in the absence of large-scale disturbance, the mid-aged would
develop into mature trees and small-scale disturbances would replenish the early seral community
components.

Soil quality would remain good with a static trend relative to desired conditions.

There would be a high likelihood that Spruce-Fir would be a limiting factor to the viability of
associated species. This likelihood was derived by combining the value for habitat abundance
with the value for vegetation quality. Vegetation quality was used instead of soil quality, because
vegetation is assumed to respond faster than soil to treatments or disturbances, and thus, would
better reflect differences between alternatives.

The management effect for alternative B (modified) is a 2, which indicates plan components
under this alternative maintain or improve protection and management for most habitat
occurrences in the plan area, and thus, contribute more to the maintenance and sustainability of
Spruce-Fir and the viability of the associated species than alternative A.
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Alternative B (modified) provides direction to promote properly functioning ecosystems that are
resilient to natural disturbances and climate change (FW-TerrERU-SF-DC-4). The desired
conditions for Spruce-Fir promote a functioning ecosystem that contains all of the components,
processes, and natural levels of disturbance historically maintained in the vegetation community,
while providing a mosaic of structural and seral stages (FW-TerrERU-SF-DC-1) and old-growth
components (FW-TerrERU-SF-DC-2), which are important for wildlife and provide structural
diversity within the ERU. This ERU is dominated by vigorous trees, while containing declining
trees, snags, and woody debris (FW-TerrERU-SF-DC-3). These components provide direction for
the associated tree species including aspen, bristlecone pine, and corkbark (subalpine fir).

Implementation of desired conditions in Spruce-Fir would result in structure and species
composition that both reflect and support natural disturbance regimes. A mosaic of structural and
seral stages would range in age from young to old and consist of multiple species. Canopies are
more closed than in adjacent mixed conifer. These conditions would support infrequent mixed-
severity fires in the lower-elevation subtype and very infrequent high-severity fires in the upper-
elevation subtype. Frequent small disturbances would result in groups and patches of tens of acres
or less (FW-TerrERU-SF-DC-1, 5 6). Plant composition would be similar to site potential at the
landscape level, yet could vary considerably at the fine and mid-scale in response to differing
seral stages (FW-TerrERU-SF-DC-4).

Old-growth components and structure would occur over large areas as stands or patches where
old-growth components are concentrated. They would shift in time and space as a result of
succession, and tree growth and mortality (FW-TerrERU-SF-DC-2). Habitat and food for wildlife
and their prey would be provided by snags, downed logs, and coarse woody debris that vary in
density by size class and seral stage. Snags would range in size from greater than 8 inches to
greater than 18 inches (FW-TerrERU-SF-DC-3, 7).

Overarching management direction would promote properly functioning ecosystems that are
resilient to natural disturbances and climate change; promote characteristic disturbances and
reduce the threat of uncharacteristic disturbances; and promote balance between desirable non-
native species and subspecies and properly functioning ecosystems, thereby, furthering
sustainability and adaptability (FW-Eco-DC-1 to 4, FW-TerrERU-AII-DC-2).

Desired conditions promote an understory that reflects the cooler moister conditions of the ERU:
native grasses, forbs, sedges, mosses, liverworts, and/or shrubs (FW-TerrERU-SF-DC-1, 4).
Vegetative ground cover and herbaceous vegetation would provide protection from accelerated
soil erosion, promote water infiltration, and contribute to soil nutrient cycling, ecosystem function
and species diversity (FW-TerrERU-SF-DC-1, 4, 9). These provide guidance for common and
rare plant species in the ERU, including San Francisco Peaks ragwort, Colorado blue columbine,
and graceful buttercup.

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness), allowing
increased opportunities to reduce the risk of uncharacteristic fire and restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4).

Plan components direct managers to reduce fire hazard, intensity, and severity in order to protect
human life and property (FW-WUI-DC-2). When wildland-urban interface intersects with a high-
severity fire regime like Spruce-Fir, characteristic ecosystem function would be modified to
promote low-severity surface fires that rarely spread as crown fire; forests in the wildland-urban
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interface would be dominated by early seral, fire-adapted species growing in a more open
condition than the general forest; and wildland-urban interface may have a higher frequency of
disturbance from prescribed burning, wildfires managed for resource objectives, and/or vegetative
treatments than the natural disturbance regime (FW-WUI-DC-3, 4, 7, and 8). This proportion of
the ERU would move away from desired conditions and may result in a different species
composition and structure than what Spruce-Fir is adapted to. This departure could be mitigated
by promoting wildland-urban interface conditions (fuel loading, basal area, logs, snags) at the
lower end of the range given in vegetation community desired conditions (FW-WUI-DC-5, 9).
This departure could also be mitigated by spatially arranging these structural components to
reduce fire hazard and increase suppression success, and allowing fuel loading or tree densities at
the higher end of the range where it provides for important fine-scale habitat structure or cover as
long as it meets the overall intent of protecting wildland-urban interface values-at-risk (FW-WUI-
DC-5, 9, 10; FW-WUI-G-1). This is intended to mitigate the risks to the wildland-urban interface
and associated infrastructure.

Plan language in the Inner Basin Management Area and San Francisco Peaks Management Area
would promote properly functioning ecosystems and watersheds, and would reduce
human-caused disturbance to soil, vegetation, and water in the Spruce-Fir ERU. There are goals
for properly functioning watersheds that are resilient to natural and human disturbances; for
functioning vegetation, soil, and riparian areas that facilitate precipitation infiltration and
groundwater recharge; for water quality that meets or exceeds Arizona water quality standards;
and for low risk of substantial damage from uncharacteristic fire and recreation to water quality
and supply, visual quality, and cultural integrity (MA-InBsn-DC-1, 2, 3, 4). Erosion and
sedimentation would be reduced and watersheds would be protected through maintenance of
roads and trails (MA-InBsn-G-4), restriction of motorized access to authorized vehicles necessary
for area administration on Forest Roads 146, 6437, and a portion of 553 (MA-InBsn-G-5; MA-
Peaks-G-1), and limitation of dispersed recreation to day-use only (MA-InBsn-G-7).

Like alternative A, this alternative includes the eastside expansion of the San Francisco Peaks
Research Natural Area in the Kachina Peaks Wilderness. Although wilderness direction would
prevail, the desired conditions for research natural areas are to provide excellent examples of the
ecological features for which they were designated (SA-RNABotGeo-DC-1), to function as
reference areas to study natural processes, and to serve as baseline areas for measuring long-term
ecological change where natural conditions and processes are preserved and maintained (SA-
RNABotGeo-DC-2). San Francisco Peaks RNA and other RNAs on the forest provide
opportunities for research, study, observation, monitoring and for educational opportunities that
do not modify the conditions for which they were established (SA-RNABotGeo-DC-4), while
preserving and maintaining genetic diversity (SA-RNABotGeo-DC-3). The expansion includes
portions of this ERU, as well as a portion of Alpine Tundra ERU, and would include some of the
occurrences of San Francisco Peaks ragwort.

There are no treatment objectives under this alternative. Furthermore, the vast majority of this
ERU is located within wilderness and treatment is not expected to increase over current levels.
Underrepresented early successional species, high density, poor age class diversity, and deficit
understory vegetation is expected to persist; however, in the absence of large-scale disturbance,
the mid-aged would develop into mature trees and small-scale disturbances would replenish the
early seral community components.
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Alternative C
Alternative C is the same as alternative B (modified).

Alternative D
Alternative D is the same as alternative B (modified).

Alpine Tundra

Affected Environment

Amount

On the Coconino NF, 939 acres of Alpine Tundra ERU lie within the administrative boundary and
the forest manages 100 percent of the ERU.

Table 25 summarizes the information used to estimate the likelihood that the Alpine Tundra ERU
would be a limiting factor to the associated species. The abundance is categorized as rare
because, at 939 acres, it occupies about 0.1 percent of the forest. Habitats classified as rare
generally cover less than 1 percent of the forest. Alpine Tundra is rarely encountered because it
only occurs on the San Francisco Peaks.

Habitat Quality and Distribution

The Alpine Tundra ERU is found at the highest elevations on the forest on the San Francisco
Peaks. This is the only area of Alpine Tundra located on National Forest System lands in Arizona;
it is also one of the southernmost extents of Alpine Tundra in the continental U.S.

Alpine Tundra ERU typically has sparse vegetation including grasses, forbs, lichens, and low
shrubs. Low vegetative cover and high rock content (80 percent) is typical of TES soil unit 850,
which is the primary soil unit in the ERU (USDA Forest Service 1995c). Alpine Tundra consists
of three main habitat associations: boulder fields, talus slopes, and alpine tundra meadows.
Krummholz (i.e., areas of dwarfed, wind-twisted trees) occurs near tree line where trees transition
to Alpine Tundra vegetation.

Primary natural disturbances in Alpine Tundra are climate-related. Vegetation is controlled by
temperature and the presence of soil, wind, snow accumulation, slope, and aspect. The dynamics
of freeze-thaw cycles and wind give rise to unusual shapes of trees and characteristic plant forms
such as cushion plants. Episodic weather-related factors are the major natural disturbance
processes and include extreme temperatures, solar radiation, high winds, avalanches, and
moisture. Alpine Tundra is not a fire-adapted ERU, and it is highly unlikely that fire would occur
there. Wildland fires and invasive or noxious weeds have had little to no effect on this habitat.
However, year-round off-trail recreation can trample plants and damage habitat by causing soil
compaction, and moving rocks, which can provide microsites for Alpine Tundra vegetation except
when it is not protected by snow.

Using the analysis process described under the Species Viability section above, table 25 shows
that the vegetation quality and soil quality of Alpine Tundra are classified as good. This means
the ERU has a low departure from reference conditions and the number, size of habitat areas, or
evenness in distribution across the landscape are similar to reference conditions. Vegetation
quality is trending away from reference conditions due to climate change and weather patterns
that have favored a transition into more meadow subtypes.
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Soil condition has a static trend relative to reference conditions.

There is a moderate likelihood that Alpine Tundra habitat could be limiting to the associated
species. The likelihood that habitat would be limiting to the associated species was derived by
combining the value for habitat abundance with the value for vegetation quality. Vegetation
quality was used instead of soil quality, because vegetation is assumed to respond faster than soil
to treatments or disturbances, and thus, would better reflect differences between alternatives.

Table 25. Summary of coarse filter analysis for Alpine Tundra ERU

Habitat Existing Alternatives A, B (modified), C, and D Associated Species

Abundance Rare Rare San Francisco Peaks
Quiality- Good, trending | Good, trending away but may become ragwort, crenulate
vegetation away due to Fair, trending away due to climate moonwort, bearded

climate change | change gentian, blackroot sedge,
common moonwort,

Quality-Soil Good, static Good, static Dane’s dwarf gentian,
Likelihood of | Moderate Moderate different-nerve sedge,
Limitation graceful buttercup,
Management 2: Plan components maintain or improve | reflected moonwort,
effect habitat quality by maintaining or spider saxifrage

improving protection and management
for most habitat and habitat element
occurrences in the plan area.

Table 25 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

About 898 acres (96 percent of the ERU) occur within the Kachina Peaks Wilderness. The
remainder is within the Arizona Snowbowl ski permit area. About 77 acres of the San Francisco
Peaks Research Natural Area occur in Alpine Tundra.

Risk Factors

The main risk factor for this ERU is climate change, which is outside the control of the Forest
Service. The trend of the ERU could be negatively impacted by the predicted effects of climate
change, which could result in the treeline moving upward in elevation, resulting in decreased
abundance of Alpine Tundra. The other habitat threat is off-trail hiking. Off-trail hiking has the
potential to reduce the vigor, maintenance, and survival of rare plants in localized areas in this
ERU.

Associated Species
Associated species are listed in table 25.
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Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

Most of Alpine Tundra occurs in the Kachina Peaks Wilderness, which is on the San Francisco
Peaks. Designated wilderness areas would be managed according to applicable laws, policy, and
Forest Plan direction to preserve wilderness resource values and wilderness quality, and to
emphasize wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-
1, 2; SA-Wild-G-1 to 7). Wilderness designation prohibits motorized use and mechanized use.
Motorized and mechanized access can Kill or damage plants, can degrade the habitat through soil
compaction and soil loss, and can introduce non-native species that compete with native plants
for resources. This can negatively affect the reproduction and survival of individual plants or
populations. Ground-disturbing activities are primarily confined to main trails, trailheads, and key
points of interest at which invasive species introduction and establishment, or accelerated erosion
could occur, depending on the level of use. The lack of ground-disturbing activities elsewhere in
the wilderness would reduce the risk of invasive plant introduction and dispersal by motorized or
mechanized use.

The alternatives would not vary in effects for the 40 acres within the Snowbowl Ski Area,
because the alternatives would not lead to changes in the operating permit for the site.

All alternatives address the threat of invasive plants by pointing to the Final Environmental
Impact Statement for the Treatment of Noxious or Invasive Weeds (USDA Forest Service 2005).
This direction includes best management practices, among other guidance, which would help
prevent, mitigate, and reduce the threat of invasive plants. All alternatives prioritize treatments,
call for incorporating control measures in project planning and implementation, and emphasize
coordination with partners (1987 Plan, pages 23, 69, 70, 182, 206-14, 206-76, 206-101, 201-116;
FW-Invas-DC-1, 2, 3; FW-Invas-G-1, 2, 3; FW-Invas-MgtApp; FW-WFP-DC-10; FW-Graz-
MgtAp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2; FW-TerrERU-Grass-DC-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section. Although no significant weed issues have
been identified in Alpine Tundra, this guidance would be useful if weed issues occur in the future.

All alternatives close the ERU to off-trail hiking during snow-free periods (1987 Plan pages 108;
110; SA-Wild-S-3), prohibit horse and pack stock (except for limited administrative use) on the
Humphrey’s Trail and Weatherford Trail above Doyle Saddle; prohibit camping above tree line;
and prohibit recreational livestock above tree line or in the watersheds draining into the Inner
Basin (1987 Plan, page 108; MA-Peaks-S-1, 3; MA-InBsn-S-1; SA-Wild-S-4). These measures
protect the fragile environment of Alpine Tundra, including the threatened San Francisco Peaks
ragwort and its critical habitat. These components indirectly protect the talus slopes within the
ERU by protecting the Alpine Tundra itself.

Ground disturbance is also reduced because the Alpine Tundra is closed to grazing and is not part
of any allotment (1987 Plan, page 110; Chapter 4 of Revised Plan, Grazing Suitability, table 12).
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The portion of Alpine Tundra in the Inner Basin is limited to day-use foot traffic (1987 Plan page
108; MA-InBsn-G-7).

The San Francisco Peaks Alpine Tundra Management Plan (1984) is incorporated into alternative
A and into the Recovery Plan for the San Francisco Peaks ragwort (USDI Fish and Wildlife
Service 1987) by reference. This management plan discusses the physical components of the
Alpine Tundra habitat, dividing the habitat into boulder fields, fellfield-snow-bed communities,
and fellfields. The boulder fields and fellfields are roughly equivalent to the talus slopes. Only the
fellfields are occupied by San Francisco Peaks ragwort.

Alternative A

Using the analysis process described under the Species Viability section above, table 25 shows
that under alternative A, the vegetation quality of Alpine Tundra is classified as good, which
means it has a low departure from desired conditions and the number, size, and evenness of
distribution of habitat areas across the landscape is similar to reference conditions. There is a
trend away from desired conditions due to climate change, which is causing a shift to more
meadow habitat. Vegetation quality may become fair in the long term still with a trend away from
desired conditions. Soil quality would remain good with a static trend relative to desired
conditions.

There is a moderate likelihood that Alpine Tundra could be a limiting factor to the viability of the
associated species. This likelihood was derived by combining the value for habitat abundance
with the value for vegetation quality. Vegetation quality was used instead of soil quality, because
vegetation is assumed to respond faster than soil to treatments or disturbances, and thus, would
better reflect differences between alternatives.

The management effect would be a 2, which means that plan components in alternative A
maintain or improve protection and management for most habitat occurrences in the plan area,
and thus, contribute to the maintenance and sustainability of Alpine Tundra and the viability of
the associated species than alternative A.

The 1987 Plan lacks specific components for Alpine Tundra ERU, likely because it largely occurs
in wilderness, so wilderness direction would prevail. The ERU is mentioned in the description of
the Kachina Peaks Wilderness as a fragile 2-square-mile zone that contains a threatened plant
(1987 Plan, page 101).

In addition to occurring in designated wilderness, a portion of Alpine Tundra falls within the
special permit Snowbow! Ski Area. The 1987 Plan adopts the EIS on the ski area proposal, and
facility development is guided by the ski area master development plan based on approved
environmental analysis (1987 Plan, pages 19, 188). This master development plan is done at the
district level, not the forest Plan level. In developed recreation areas (i.e., Snowbowl), developed
recreation is emphasized (1987 Plan, page 188). The Snowbowl special-use authorization area
will be fenced to physically exclude grazing (1987 Plan, page 190).

A portion of Alpine Tundra ERU falls within the Inner Basin Management Area. Alpine Tundra
would be protected by plan components that close this management area to public travel by
vehicle and domestic livestock. Day-use only foot or bicycle traffic would be permitted. The
emphasis on watershed condition and protecting water quality should also protect Alpine Tundra
(1987 Plan, pages 191, 192).
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The San Francisco Peaks Research Natural Area includes 77 acres of Alpine Tundra and
alternative A also proposes an expansion of the research natural area that includes an additional
139 acres of the Alpine Tundra ERU. This acreage would have a dual designation with wilderness
(1987 Plan, page 193) and would be managed according to that direction.

Alternative A does not specifically address climate change or resiliency; however, it mentions that
the purpose of the plan was to integrate planning principles from National Forest Management
Act regulations (36 CFR 219.1 (b)) including responding to changing conditions of land and other
resources, which could include climate change (1987 Plan, page 1). In comparison, climate
change and resiliency are common themes in alternatives B (modified), C, and D.

Alternative A did not establish definitions, desired conditions, and standards and guidelines for
talus slopes, and there is no direction for management of talus slopes and the habitats they
provide (USDA Forest Service 2016i). Talus slopes are key habitats for some of the associated
species. For additional information and analysis on talus slopes, see the Cliffs, Rocky Outcrops,
and Talus Slopes section below.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 25 shows
that under alternative B (modified) the vegetation quality of Alpine Tundra would be good with a
trend away from desired conditions. This means it has a low departure from desired conditions
and the number, size of habitat areas, or evenness in distribution across the landscape is similar or
only slightly reduced relative to desired conditions. Under alternative B (modified), it is unclear
how departure would be affected. If current climate trends persist, the ERU may become
moderately departed with respect to vegetation, and this trend would continue away from the
desired condition.

Soil quality would remain good with a static trend relative to desired conditions.

There would be a moderate likelihood that Alpine Tundra would be a limiting factor to the
viability of associated species. This likelihood was derived by combining the value for habitat
abundance with the value for vegetation quality. Vegetation quality was used instead of soil
quality because vegetation is assumed to respond faster than soil to treatments or disturbances,
and thus, would better reflect differences between alternatives.

The management effect for alternative B (modified) is a 2, which indicates plan components
under this alternative maintain or improve protection and management for most habitat
occurrences in the plan area, and thus, contribute to the maintenance and sustainability of Alpine
Tundra and the viability of the associated species similar to alternative A.

Alternative B (modified) provides direction that would promote properly functioning ecosystems
that are resilient to natural disturbances and climate change; promote characteristic disturbances;
and reduce the threat of uncharacteristic disturbances (FW-Eco-DC-1 to 4; FW-TerrERU-AII-DC-
2). These components acknowledge the role of natural disturbance. For the Alpine Tundra ERU,
these include disturbances such as weather extremes and natural shifting of the substrate (i.e.,
landslides).

Unlike alternative A, alternative B (modified) has ERU-specific direction that provides for a
functioning, resilient ecosystem with all its components, processes, and conditions that support
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high-elevation ecological communities and sustain rare or narrowly endemic species, including
San Francisco Peaks ragwort and graceful buttercup (FW-TerrERU-AT-DC-1, 2).

Recreation would be managed to maintain, protect, or improve ecological attributes, processes
and habitat for native species, and to be in balance with the capacity of other resources to support
recreation activities (FW-TerrERU-AT-G-1; SA-Wild-S-1 to 5; FW-Rec-All-G-2). Trail use would
remain on established trail surfaces, especially in sensitive areas, and unplanned user-created
trails are rare (FW-Rec-Trails-DC-11). Trails should be designed, built, rerouted, or maintained
using best management practices that address impacts to other resources and promote sustainable
trail surfaces (FW-Rec-Trails-G-1.)

The desired conditions for wilderness contribute to the preservation of San Francisco Peaks
ragwort, graceful buttercup, and crenulate moonwort, and their habitat. A wilderness desired
condition focuses on preserving the primitive integrity of wilderness, while preserving the range
of social and ecological values (SA-Wild-DC-1). This would contribute to the conservation of the
Kachina Peaks Wilderness and the Alpine Tundra within it, including the small portion occupied
by San Francisco Peaks ragwort and its habitat, and other alpine species, by maintaining the
ecological function of the area. A second desired condition (SA-Wild-DC-2) focuses on
preserving ecosystems and ecological resources within wilderness by ensuring that they are
functioning properly and reflect natural processes. Disturbances would play their natural role,
while accounting for public health and safety outside of the wilderness area (SA-Wild-DC-4).
Examples of disturbance in the Kachina Peaks Wilderness that affect San Francisco Peaks
ragwort habitat are rock slides in the Alpine Tundra, and fires in the upper elevations of the
Spruce-Fir forest. The desired conditions also promote diversity and the natural assemblage of
native, indigenous species including San Francisco Peaks ragwort (SA-Wild-DC-3).

Guidelines for wilderness state that management activities and permitted uses should be designed
to maintain or move toward the desired conditions for wilderness and other resources (SA-Wild-
G-1); that signs and cairns should be restricted to those necessary to protect resources or for
public safety (SA-Wild-G-6); and that trails and signs should be managed to discourage and
reduce off-trail travel (SA-Wild-G-9). These guidelines would protect Alpine Tundra vegetation
by managing trail usage.

Alternative B (modified) provides for the San Francisco Peaks Research Natural Area as well as
the eastside expansion that was analyzed in alternative A, but never implemented. The desired
conditions for established and proposed RNASs are to provide excellent examples of the ecological
features for which they were designated (SA-RNABotGeo-DC-1) and function as reference areas
to study natural processes and as baseline areas for measuring long-term ecological change where
natural conditions and processes are preserved and maintained (SA-RNABotGeo-DC-2). San
Francisco Peaks RNA and other RNAs on the forest provide opportunities for research, study,
observation, monitoring and for educational opportunities that do not modify the conditions for
which they were established (SA-RNABotGeo-DC-4), while preserving and maintaining genetic
diversity (SA-RNABotGeo-DC-3). With the inclusion of the Alpine Tundra habitat of San
Francisco Peaks ragwort, the area will provide an example of the habitat and would be useful in
the study of ecological change that could affect San Francisco Peaks ragwort and other species
associated with Alpine Tundra, especially in the future with predicted climate change.

The components discussed for the Alpine Tundra ERU also apply to the talus slopes within it.
Unlike alternative A, alternative B (modified) contains forestwide direction that protects
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biophysical components, including talus slopes. Desired conditions provide direction to keep
geological features, including talus slopes, generally undisturbed by human activities, while
maintaining the cultural and natural resource values of these features (FW-BioPhys-Geo-DC-1).
They also specifically mention the importance of talus slopes as specialized habitat for San
Francisco Peaks ragwort, and maintain and protect habitat for federally listed, sensitive, and rare
wildlife and plant species associated with the special niche habitat (FW-BioPhys-Geo-DC-6, 7).
Guidelines for geological features state that projects should be designed and forest uses should be
managed to maintain the integrity and function of caves, karst, cliffs, and talus, and mitigation
measures should be designed to mimic pre-disturbance conditions and functions (FW-BioPhys-
Geo-G-1).

Alternative C
Alternative C has the same effects as alternative B (modified).

Alternative D
Alternative D has the same effects as alternative B (modified).

Riparian Forest Types

The three riparian forest types on the Coconino NF are: Cottonwood Willow Riparian Forest
(Cottonwood Willow), Mixed Broadleaf Deciduous Riparian Forest (Mixed Broadleaf), and
Montane Willow Riparian Forest (Montane Willow). Each riparian forest type consists of two or
more riparian ERUs (see descriptions of riparian forest types and Appendix E in the Plan.

Affected Environment

Amount

There are about 3,158 acres of Cottonwood Willow Riparian Forest within the administrative
boundary of the Coconino NF. About 1,324 acres (42 percent) is managed by the forest. The
remaining acres of Cottonwood Willow are in private, State, Tribal, and other Federal ownership.

Table 26 summarizes the information used to estimate that the likelihood that Cottonwood
Willow Riparian Forest Type would be a limiting factor to the viability of the associated species.
The abundance is categorized as rare because at 1,324 acres it occupies about 0.1 percent of the
forest. Habitats classified as rare generally have less than 100 occurrences, or patches of the
habitat cover less than 1 percent of the forest.

There are about 8,723 acres of Mixed Broadleaf Deciduous Riparian Forest within the
administrative boundary of the Coconino NF. About 5,926 acres (68 percent) is managed by the
forest. Most of the acreage not managed by the forest is privately owned.

Table 27 summarizes the information used to estimate the likelihood that Mixed Broadleaf
Deciduous Riparian Forest Type would be a limiting factor to the associated species. The
abundance is categorized as Rare because at 5,926 acres it occupies about 0.3 percent of the
forest. Habitats classified as Rare generally have less than 100 occurrences, or patches of the
habitat cover less than 1 percent of the forest.

Montane Willow Riparian Forest covers approximately 3,908 acres within the administrative
boundary. About 3,568 acres (91 percent) is managed by the Coconino NF. Most of the remaining
acres are on private land.
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Table 28 summarizes the information used to estimate the likelihood that Montane Willow
Riparian Forest Type would be a limiting factor to the viability of the associated species. The
abundance is categorized as rare, because at 3,568 acres, it occupies about 0.2 percent of the
forest. Habitats classified as rare generally have less than 100 occurrences, or patches of habitat
that cover less than 1 percent of the forest.

Habitat Quality and Distribution

In reference conditions, riparian forests were functioning properly and invasive or non-native
species were not present. Proper functioning condition means that adequate vegetation,
landforms, or large woody debris is present to dissipate stream energy associated with high flows;
filter sediment, capture bedload, and aid in floodplain development; improve floodwater retention
and groundwater recharge; develop root masses that stabilize streambanks; develop diverse
ponding and channel characteristics to provide habitat for fish, waterfowl and other uses, and
support greater biodiversity. When riparian forests are properly functioning, vegetation
composition, structure and function is diverse, productive, and provides habitat for those species
that rely on them for their survival.

Primary natural disturbances in riparian forest ecosystems include flooding, adjacent landslides,
and changing climatic conditions, such as drought or extreme temperatures.

Cottonwood Willow occurs in patches distributed along the lower gradient reaches of perennial
streams including the Verde River, Towel Creek, Lower Oak Creek, Lower West Clear Creek, and
Dry Beaver Creek as well as other perennial and intermittent streams and tributaries. Dominant
vegetation includes: Fremont cottonwood, willow, ash, box elder, alder and others. Various
grasses and forbs are usually present. Associated higher stream terraces support a mix of riparian
and upland vegetation, including mesquite and desert willow. Floodplains tend to have greater
vegetation productivity (i.e., biomass) than terraces. Consequently, floodplains have greater
ability to resist erosion and recycle nutrients.

Using the analysis process described under the Species Viability section above, table 26 shows
that the riparian functional condition of Cottonwood Willow Riparian Forest is classified as fair
and is slowly trending toward reference conditions. This means it has a moderate departure from
reference conditions and the number, size of habitat areas, or evenness in distribution across the
landscape is somewhat reduced relative to reference conditions. Localized areas have a static
trend relative to reference as a result of high dispersed recreational impacts. These areas include
some portions of the Verde River and associated tributaries, and easily accessible areas of Dry
Beaver Creek, Lower Oak Creek, and Lower West Clear Creek. Lower Oak Creek has been the
most impacted by the ground disturbance and vegetation removal from high intensity unmanaged
recreation and by degraded water quality resulting from unmanaged sanitation.

Soil quality in Cottonwood Willow is considered poor and trending slowly toward reference
conditions. Impaired conditions exist where recreation disturbances occur or in some areas that
are still recovering from past livestock grazing. In these areas, there is lower surface litter, lower
understory production, poor species composition, and more visible sheet and rill erosion
compared to reference conditions. Consequently, these soils have a reduced ability to recycle
nutrients and resist erosion. Soils on lower-lying floodplains are similar to reference conditions
and able to recycle nutrients and resist erosion within their inherent capability.
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There is a high likelihood that Cottonwood Willow Riparian would be a limiting factor to the
viability of the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for riparian functional condition. Riparian functional condition was
used instead of soil quality because riparian function is assumed to respond faster than soil to
treatments or disturbances and thus would better reflect differences between alternatives.

Table 26 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Mixed Broadleaf occurs in patches distributed across mid-elevation portions of Sycamore
Canyon, West Clear Creek, Upper Oak Creek, Red Tank Draw, Wet Beaver Creek, Walker Creek,
Fossil Creek, and associated tributaries. It is adjacent to the communities of Sedona and Village
of Oak Creek. Mixed Broadleaf consists of a vegetation mix of riparian woodlands and
shrublands with various dominant species, depending on site-specific characteristics. Vegetation
can include: Arizona sycamore, thin leaf alder, willow, conifers, box elder, narrow leaf or
Fremont cottonwoods, velvet ash, Arizona walnut, and often contains oaks and conifers, including
Arizona cypress, from adjacent uplands.

Using the analysis process described under the Species Viability section above, table 27 shows
that the riparian functional condition of Mixed Broadleaf Deciduous Riparian Forest is classified
as good with the majority of the habitat slowly trending toward reference conditions. This means
it has a low departure from reference conditions and the number, size of habitat areas, or evenness
in distribution across the landscape is similar or only slightly reduced relative to reference
conditions. There are several localized exceptions to the condition and trend in areas that are
accessible to high recreation use that have resulted in soil compaction and vegetation damage.
These areas are:

o Beaver Creek 5th code HUC: Condition fair, trend slowly toward reference condition;

e Oak Creek 5th code HUC: Condition good to fair, trend static relative to reference
condition;

e \West Clear Creek 5th code HUC: Condition good, trend static relative to reference
condition;

e Fossil Creek 5th code HUC: Condition good, trend slowly toward reference condition in
general, but away from reference condition in high recreation use areas.

Soil condition and productivity in Mixed Broadleaf Deciduous are good with a static trend
relative to reference conditions.

There is a moderate likelihood that Mixed Broadleaf Deciduous Riparian would be a limiting
factor to the viability of the associated species. This likelihood was derived by combining the
value for habitat abundance with the value for riparian functional condition. Riparian functional
condition was used instead of soil quality, because riparian function is assumed to respond faster
than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.
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Table 26. Summary of coarse filter analysis for Cottonwood Willow Riparian Forest type

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Rare Rare Rare Southwestern willow
Quality- Fair, slowly Fair, slowly Good, slowly toward flycatcher, western
Riparian toward toward except yellow-billed cuckoo,
Functional portions of Dry Colorado pikeminnow,
Condition Beaver and Gila chub, Gila

Spring Creeks topminnow,
Verde River, Mostly fair, Mostly fair, Good, toward headwater chub,

Towel Creek

Spring Creek,
Dry Beaver
Creek

Quality-Soll

Likelihood of
Limitation
Management
effect

slowly toward.
Some portions
of Verde River
Static (Childs,
private lands,
recreation
impacts)

Fair, static

Poor, slowly
toward

High

slowly toward.
Some portions
static (Childs,
private land,
areas with
recreation
impacts).

Fair, static

Poor, slowly
High

3: Plan
components
maintain or
improve
protection and
management for
some habitat
occurrences in
the plan area.

Good, toward

toward
Moderate

2: Plan components
maintain or improve
habitat quality by
maintaining or
improving protection
and management for
most habitat and
habitat element
occurrences in the
plan area.

loach minnow,
razorback sucker,
spikedace, roundtail
chub, narrow-headed
gartersnake, Northern
Mexican gartersnake,
lowland leopard frog,

bald eagle, desert
sucker, Little Colorado
sucker, roundtail

chub, Sonora sucker,
a caddisfly

(Lepidostoma knulli),
a caddisfly

(Wormaldia planae), A
mayfly (Moribaetis
mimbresaurus),
Balmorhea saddle-
case caddisfly,
California floater,
Fossil springsnail,
Page springsnail,
western red bat,
Arizona toad, common
black hawk, bluehead
sucker, longfin dace,
Arizona snaketail,
Persephone’s darner,
Redrock stonefly,
beaver

Table 27 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Montane Willow is patchily distributed along perennial water at higher elevations such as East
Clear Creek and its tributaries; seasonally intermittent streams; wet meadows; and isolated
springs. Trees include: Bebb’s willow, narrowleaf cottonwood, velvet ash, cherry, box elder,
Arizona walnut, and Arizona alder. Dominant shrubs include red osier dogwood, willows, and
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woods rose. The understory consists of a variety of grass and grasslike species, including sedge,
Baltic rush, spikerush, and deergrass. Outlying populations may have unique genetic components.

Table 27. Summary of coarse filter analysis for Mixed Broadleaf Deciduous Riparian Forest type

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Rare Rare Chiricahua leopard
Quality-Riparian | Good, static to Good, static to Good, slowly toward frog, southwestern
Functional slowly toward slowly toward except portions of willow flycatcher,
Condition Fossil Creek and Wet | western yellow-billed

Beaver Creek 5"
code HUC

Oak Creek 5t
code HUC
West Clear
Creek 5" code
HUC

Fossil Creek
Lower Verde
River 5" code
HUC

Quality-Saoill
Likelihood of
Limitation

Management
effect

Fair, slowly
toward

Good to fair,
static

Good, static

Good, slowly
toward but
trending away in
areas of high
recreation use
on Fossil Creek

Good, static

Moderate except
high in Beaver
Creek 5" code
HUC and
portions of Oak
Creek 5" code
HUC

Fair, slowly
toward

Good to fair,
static

Good, static

Good, slowly
toward but
away in high
recreation use
areas on Fossil
Creek

Good, static

Moderate
except high in
Beaver Creek
5t code HUC
and portions of
Oak Creek 5t
code HUC

3: Plan
components
maintain or
improve
protection and
management
for some
habitat
occurrences in
the plan area.

Beaver Creek are
static in areas of high
recreational impacts

Good but fair in
recreation impacted
areas/toward

Good, toward

Good, slowly toward

Good, toward

Good, slowly toward

Moderate except high
in Beaver Creek 5"
code HUC in high
recreation use areas

2: Plan components
maintain or improve
habitat quality by
maintaining or
improving protection
and management for
most habitat and
habitat element
occurrences in the
plan area.

cuckoo, Colorado
pikeminnow, Gila
chub, Gila

topminnow, Gila trout,
headwater chub, loach
minnow, razorback

sucker, roundtail chub,
spikedace, narrow-

headed gartersnake,
Northern Mexican
gartersnake, lowland

leopard frog, bald
eagle, desert sucker,
Little Colorado sucker,
roundtail chub, Sonora
sucker, a caddisfly
(Lepidostoma knulli), a

caddisfly (Wormaldia

planae), A mayfly
(Moribaetis
mimbresaurus),
Balmorhea saddle-
case caddisfly,
California floater,
Fossil springsnail,
common black hawk,
McGillivray’s warbler,
beaver, western red
bat, Arizona toad,
Alcove bog orchid,
Arizona bugbane,
Cochise sedge,
Ertter's Rose,
Metcalfe’s tick trefoil,
MacDougal’s aletes

Using the analysis process described under the Species Viability section above, table 28 shows
that the riparian functional condition of Montane Willow Riparian Forest is generally classified as
good. This means it has a low departure from reference conditions and the number, size of habitat
areas, or evenness in distribution across the landscape is similar or only slightly reduced relative
to reference conditions. The trend is slowly toward to static relative to reference conditions. There
are several localized exceptions to the condition and trend in areas that are accessible to high
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recreation use. High recreation use has resulted in soil compaction and vegetation damage. These

areas are:

e Portions of East Clear Creek and its tributaries in the Upper Clear Creek 5th code HUC:
Condition poor, trend static relative to reference condition;

e Fern Mountain Botanical Area: Condition poor, trend static relative to reference
condition.

Table 28. Summary of coarse filter analysis for Montane Willow Riparian Forest type

Alternatives B

Habitat Existing Alternative A (modified), C, and Asssom_ated
D pecies
Abundance Rare Rare Chiricahua leopard
Quality- Mostly Good, slowly Good, staticto | Good, slowly toward | frog, Gila trout, Little
Riparian toward to static trending slowly Colorado spinedace,
Functional toward loach minnow,
Condition roundtail chub,
East Clear Poor, static Fair, toward Good, toward narrow-headed
Creek and gartersnake, bald
tributaries in eagle, desert sucker,
Upper Clear Little Colorado
Creek 5% code sucker, Sonora
HUC and Fern sucker, California
Mountain floater, Western red
Botanical Area bat, Arizona toad,
Quality-Soll Good, static Good, static Good, slowly toward | common black
Likelihood of Moderate except Moderate Moderate hawk, MacGillivray’s
Limitation High in the Upper except High in warbler, bluehead
Clear Creek 5" code | the Upper sucker, beaver,
HUC in East Clear Clear Creek 5" Arizona bugbane,
Creek and tributaries | code HUC in Bebb's Willow,
and Fern Mountain East Clear Blumer's dock,
Botanical Area Creek and Cochise sedge,
tributaries and Ertter’s rose
Fern Mountain
Botanical Area
Management Not applicable 3: Plan 2: Plan components
Effect components maintain or improve
maintain or habitat quality by
improve maintaining or
protection and | improving protection
management and management for
for some most habitat and
habitat habitat element

occurrences in
the plan area.

occurrences in the
plan area.

The poor riparian functional condition in portions of East Clear Creek and its tributaries is
primarily due to excessive elk use and/or excessive livestock grazing, and nonpoint sources of
sediment from roads. The poor riparian functional condition in the Fern Mountain Botanical Area
is due to water diversions to private land, which reduces the amount of water that would have
historically been associated with the botanical area. Soil quality (condition and productivity) is

good with a static trend relative to reference conditions
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Table 28 shows there is an overall moderate likelihood that Montane Willow Riparian Forest
would be a limiting factor to the associated species in most areas. There is a high likelihood that
Montane Willow Riparian Forest would be a limiting factor to the associated species in East Clear
Creek and its tributaries in the Upper Clear Creek 5th code HUC and in the Fern Mountain
Botanical Area. These likelihoods were derived by combining the value for habitat abundance
with the values for riparian functional condition. Riparian functional condition was used instead
of soil quality, because riparian condition is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

Table 28 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Designated wilderness: There are 113 acres (9 percent) of Cottonwood Willow in designated
wilderness: Mazatzal Wilderness (93 acres) and Sycamore Canyon (20 acres). There are about
2,073 acres of Mixed Broadleaf Deciduous (35 percent) in designated wilderness: Fossil Springs
(496 acres), Mazatzal (139 acres), Munds Mountain (412 acres), Red Rock-Secret Mountain

(16 acres), Sycamore Canyon (350 acres), West Clear Creek (414 acres), and Wet Beaver Creek
(248 acres). There are about 451 acres of Montane Willow (13 percent) in designated wilderness:
Munds Mountain (13 acres), Red Rock- Secret Mountain (229 acres), West Clear Creek

(191 acres), and Wet Beaver (18 acres).

There are 487 acres (37 percent) of Cottonwood Willow on the scenic portion of the Verde Wild
and Scenic River.

There are 118 acres of Montane Willow (3 percent) in the Oak Creek Research Natural Area and
proposed Rocky Gulch Research Natural Area.

There are 18 acres of Cottonwood Willow within the Verde Valley Botanical Area, 10 acres of
Mixed Broadleaf Deciduous Riparian in the Fossil Springs Botanical Area, and 35 acres (less than
1 percent) of Montane Willow in the Fern Mountain Botanical Area.

There are 12 acres of Montane Willow Riparian Forest in the Griffith Springs Environmental
Study Area.

Associated Species

Associated species for Cottonwood Willow are listed in table 26, for Mixed Broadleaf Deciduous
in table 27, and for Montane Willow in table 28.

Risk Factors

Threats common to streamcourses and riparian vegetation include uncharacteristic fire as a result
of uncharacteristically dense upland forest conditions, dispersed recreation, roads and trails that
occur in riparian areas or are hydrologically connected to them, upland grazing management
practices, water diversion and use, and herbivory in riparian areas by domestic livestock and
wildlife ungulates. Invasive non-native plants threaten the regeneration potential of native species
in some portions of the riparian forest types.
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The increased risk of uncharacteristic fire results from past fire exclusion, which allowed forest
conditions to become denser and more prone to fires that burn into the tree canopy, rather than
predominantly in the understory. Uncharacteristic fires can result in high soil burn severity,
accelerated erosion and excessive sedimentation to streamcourses, excessive or increased water
flow, and uncharacteristic flooding, which can result stream channel scour, incision, and
degradation and removal of vegetation and coarse woody debris in the riparian forest types.
Uncharacteristic fire can also spread from adjacent fire-adapted ERUs into riparian forest types,
especially during drought. These conditions result in loss of vegetation and drying of the riparian
area, which can facilitate establishment or spread of invasive nonnative vegetation. Invasive
plants such as tamarisk may also facilitate uncharacteristic fire behavior in riparian forests.

Past fire exclusion has resulted in increased stand densities in upland areas topographically above
or adjacent to riparian forest types. The increased tree density has resulted in increased
evapotranspiration by trees in these upland areas, reducing the amount of water in the soil
unsaturated zone, or vadose zone (i.e., water in soil above the permanent groundwater surface).
These conditions have adversely affected aquifer recharge and groundwater discharge to surface
waters, including springs and stream channels. Forest thinning in upland areas followed by
reintroduction of fire to fire-adapted ERUs is expected to increase short-term vadose water.
Springer et al. (2006) determined that a frequent reintroduction of fire following forest thinning
and initial prescribed fire could maintain soil water levels sufficient for maintenance of
conditions conducive to healthy riparian ecosystems.

Dispersed recreation in easily accessed areas has the potential to remove or damage riparian
vegetation, compact soil, and destabilize streambanks when excessive. In doing so, it creates
areas of bare soil that leads to erosion and sedimentation into streams and reduces riparian
function and water quality. Bare soils can readily become sites where nonnative and invasive
plants become established, which can further alter riparian vegetation communities.

Roads and trails in riparian forest types can redirect and concentrate surface water flows. This can
result in decreased flows in some areas and excessive flows in others, altering water availability
to riparian vegetation. The bare areas of roads and trails are prone to accelerated erosion and due
to close proximity to stream channels have potential to deliver sediment directly to stream
channels. They can also deliver sediment into adjacent riparian areas and bury riparian vegetation,
including tree seedlings, reducing localized riparian forest regeneration potential.

Upland grazing management practices can result in areas of reduced vegetative cover and bare
soils in localized areas where livestock concentrate for long periods or where trampling and
trailing occurs. The consequences can include reduced water infiltration from bare areas leading
to increased surface runoff and accelerated soil erosion, sediment delivery to riparian areas
resulting in damage or loss of riparian vegetation, degradation of surface water quality, channel
incision, headcutting, and gully formation.

Excessive herbivory by domestic livestock and wildlife ungulates can remove excessive amounts
of vegetation, lower densities, contribute to a loss of soil function, and alter vegetation structure
and composition (Fleischner 1994). Currently, the forest does not permit livestock grazing along
the Verde River. This restriction has resulted in improved riparian conditions along the river
during the last 10 years. Many other allotments have also reduced occurrence of livestock grazing
in perennial streams to hardened areas or to times when grazing pressure does not adversely affect
riparian area condition. Consequently, herbivory is considered a threat in localized areas.
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Water diversion and use interrupts stream flow and prevents surface water from reaching riparian
areas. Livestock tanks capture flow that could otherwise contribute to baseflow in riparian
streamcourses. Numerous springs on the forest that have been developed (flow captured and
diverted to troughs and water tanks) to support domestic livestock water needs. Water quantity is
also at risk due to increased demand for water from the State’s growing population and
commercial sector. As a result, many of the risks to water quality and quantity and watershed
condition are outside the administrative control of the Forest Service either because their source is
on lands of other ownership or because the State of Arizona has the authority to regulate them
(such as water rights and diversions).

Localized areas in the Upper Clear Creek 5th code HUC are at risk because of dispersed
recreation and ungulate herbivory, which is under control of the Arizona Game and Fish
Department. This HUC includes East Clear Creek, its tributaries and intermittent stream courses
with riparian habitat. The areas of most concern are those that are accessible to human activities.
This HUC is also recovering from a legacy of improperly located and poorly maintained roads
(especially user-created roads) and a legacy off-highway vehicle use. Legacy issues refer to
vegetation removal, soil compaction, soil loss, and erosion associated with historic grazing ; with
areas that were open to off-highway vehicles prior to implementation of the Travel Management
Rule; and with improperly located roads or past road maintenance. Soil and vegetation conditions
that are a consequence of these legacy issues are expected to improve over time as the affected
areas heal.

The accessible areas of the Beaver Creek 5th code HUC are at risk because of dispersed
recreation. This HUC is also recovering from a legacy off-highway vehicle use, a legacy of
improperly located and poorly maintained roads (especially user-created roads), and legacy
livestock grazing. This HUC includes Beaver Creek, Dry Beaver Creek, Red Tank Draw, Walker
Creek, and some intermittent stream courses with riparian vegetation.

The accessible areas of the Oak Creek 5th code HUC are threatened by dispersed recreation and
affected by a legacy of improperly located and poorly maintained roads (especially user-created
roads and social trails). The lower portion of Oak Creek is affected by legacy grazing issues and
legacy off-highway vehicle use. This HUC includes Oak Creek, Spring Creek, and intermittent
stream courses with riparian vegetation. Legacy road, off-highway vehicle use, and grazing issues
refer to vegetation removal, soil compaction, soil loss, and erosion associated with past grazing
practices; with areas that were open to off-highway vehicles prior to implementation of the Travel
Management Rule; and issues with past road maintenance. Although some of the causes of the
departures have been addressed, particularly with implementation of the Travel Management
Rule, the sedimentation into connected watercourses, and the soil and vegetation issues should
gradually decrease as the affected areas heal.

Portions of the Fossil-Lower Verde River 5th code HUC are at risk of high amounts of dispersed
recreation. This HUC is recovering from a legacy off-highway vehicle use and poorly located and
maintained roads (especially user-created roads).

Invasive plants can cause a decline in quality of native species regeneration and cause a potential
reduction in instream flows because they draw more water from the water table than native trees.
The exception is along about 23 miles of the Verde River (from Camp Verde on down) and

7 miles along Fossil Creek where riparian forests are trending toward reference conditions due to
invasive weed treatments. Fire intensity and severity can increase in response to invasive plant
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species, primarily tamarisk and Russian olive. Severe fires remove overstory species from burn
areas and can convert these sites to a nonnative species mix.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and once established would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Under all alternatives, the forest would continue to pursue instream flow rights at similar levels
(1987 Plan, page 206-116, 74; FW-Water-DC-1, 2, 5; FW-Water-G-3, 5), which, if obtained,
would ensure that new requests for water rights would not negatively impact water quantity for
wildlife habitat and riparian vegetation. Procurement of instream flow water rights would
improve the extent of uninterrupted streamflows across NFS lands, thereby, providing greater
aquatic and riparian habitat continuity and resilience.

Plan components in all alternatives have plan objectives or management emphasis to improve or
restore riparian ecosystems, direction to use best management practices, and would use either
filter strips (alternative A) or aquatic management zones (remaining alternatives) to protect water
quality and to avoid detrimental changes in water temperature, chemical composition, sediment
deposits, or blockages. These plan components would maintain or improve water conditions,
habitat for aquatic and riparian species, and connected downstream resources. See 1987 Plan,
pages 23, 71, 72, 72-1, 172-177; FW-Rip-WtInds-O-1; FW-Rip-Spr-O-1; FW-Rip-RipType-O-1,;
FW-WFP-0-4; FW-Rip-All-G-3; FW-Rip-Strm-G-2; FW-Water-G-4; FW-BioPhys-Geo-G-8.

The concept of filter strips in alternative A is replaced with the newer concept of aquatic
management zones in alternative B (modified). Filter strips and aquatic management zones are
best management practices that reduce sedimentation, soil compaction, and loss of vegetative
cover from ground-disturbing management activities on soils, water quality, and riparian
vegetation.

All alternatives would not allow permanent salt within ¥ mile of the edge of any riparian area
except alternatives B (modified), C, and D would broaden this guideline to apply to salts,
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minerals, and other supplements with the intention to protect sensitive resources from excessive
trampling, compaction, salinization, and other impacts (1987 Plan, page 175, FW-Graz-G-5).

About 9 percent of Cottonwood Willow, 35 percent of the Mixed Broadleaf Deciduous Riparian
Forest, and 13 percent of the Montane Willow Riparian Forest is in designated wilderness.
Designated wilderness areas would be managed according to applicable laws, policy and Forest
Plan direction to preserve wilderness resource values and wilderness quality, and to emphasize
wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-
Wild-G-1 to 7). Wilderness designation limits most active vegetation management because
motorized use and mechanized use is not allowed. Motorized and mechanized access can kill or
damage plants, can degrade the habitat through soil compaction and soil loss, and can introduce
non-native species that compete with native plants for resources. This can negatively affect the
reproduction and survival of individual plants or populations. Ground-disturbing activities are
primarily confined to main trails, trailheads, and key points of interest at which invasive species
introduction and establishment, or accelerated erosion could occur depending on the level of use.
The lack of ground-disturbing activities elsewhere would be beneficial by reducing the risk of
invasive plant introduction and dispersal by motorized or mechanized use. However, limited
access associated with designated wilderness could preclude restoration treatments that require
motorized equipment for treatments or safety, or make them harder to do logistically. Lack of
restoration treatments could result in missed fire return intervals, increased and unnatural levels
of fuels, increased density of shrubs and trees, or establishment and spread of invasive or non-
native species. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species, which could
then alter area hydrology, fire regime, and biodiversity.

About 118 acres of Montane Willow occur within the already designated Oak Creek Research
Natural Area and the proposed Rocky Gulch Research Natural Area. All alternatives include
beneficial guidance for management of research natural areas that would allow natural processes
and natural conditions to prevail. This guidance would minimize recreational impacts by
restricting camping, prohibiting recreation fires and limiting non-commercial group size (1987
Plan, page 196-1; SA-RNABotGeo-S-1; SA-RNABotGeo-G-6). In addition, access should be
restricted as needed to maintain their natural, unmodified condition and commercial tours would
be prohibited except in support of approved research (1987 Plan, page 196-2; SA-RNABotGeo-S-
2). This guidance would reduce the potential for human-caused fires and maintain the natural
conditions for which the research natural area was designated, which include properly functioning
soils and vegetation. This guidance would also mitigate soil compaction, soil loss, and vegetation
damage from some recreational activities. Designated wilderness direction would prevail in the
Oak Creek Research Natural Area because it overlaps the Red Rock-Secret Mountain Wilderness.

There are 18 acres (about 1 percent) of Cottonwood Willow within the Verde Valley Botanical
Area, 10 acres (less than 1 percent) of Mixed Broadleaf Deciduous Riparian in the Fossil Springs
Botanical Area, and 35 acres (less than 1 percent) of Montane Willow in the Fern Mountain
Botanical Area. Off-road travel in botanical areas is not allowed in any alternative (1987 Plan,
page 194; SA-RNABotGeo-DC-5; SA-RNABotGeo-G-1). New utility corridors would also avoid
botanical areas (1987 Plan, page 79; FW-SpecUse-G-10). This would result in less disturbance to
soil and plants, in less erosion and soil compaction, and eliminate habitat damage from these
activities. This is a negligible effect because of the small amount of acres involved.
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All alternatives provide language for monitoring, including the use of aquatic macroinvertebrates
as monitoring indicators for condition of waterways and riparian areas. Water quality monitoring
using the Arizona Department of Environmental Quality standards is also supported under all
alternatives.

Alternative A

Using the analysis process described under the Species Viability section above, table 26 shows
that the riparian functional condition of Cottonwood Willow Riparian Forest is classified as fair.
This means it has a moderate departure from desired conditions and the number, size of habitat
areas, or evenness in distribution across the landscape is somewhat reduced relative to desired
conditions. Under the plan direction in alternative A, riparian functional condition is expected to
slowly trend toward the desired condition of properly functioning, resilient riparian areas except
in Spring Creek and Dry Beaver Creek where the trend would be static relative to desired
conditions due to areas of high recreation use and private land. Soil quality in Cottonwood
Willow would continue to be poor, but would slowly move toward desired conditions.

There is a high likelihood that Cottonwood Willow would be a limiting factor to the viability of
the associated species under this alternative. This likelihood was derived by combining the value
for habitat abundance with the value for riparian functional condition. Riparian functional
condition was used instead of soil quality, because riparian function is assumed to respond faster
than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Using the analysis process described under the Species Viability section above, table 27 shows
that the riparian functional condition of Mixed Broadleaf Deciduous Riparian Forest is classified
as good. This means it has a low departure from desired conditions and the number, size of
habitat areas, or evenness in distribution across the landscape is similar or only slightly reduced
relative to desired conditions. Under the plan direction in alternative A, riparian functional
condition is expected to have a static trend or slowly trend toward the desired condition of
properly functioning, resilient riparian areas. There are several localized exceptions to the
condition and trend in areas that are accessible to high recreation use that has resulted in soil
compaction and vegetation damage. These areas are:

e Beaver Creek 5th code HUC: Condition fair, trend slowly toward desired condition;

e Oak Creek 5th code HUC: Condition good to fair, trend static relative to desired
condition;

o West Clear Creek 5th code HUC: Condition good, trend static relative to desired
condition;

e Fossil Creek 5th code HUC: Condition good, trend slowly toward desired condition in
general, but trend away from desired condition on recreations areas.

Soil condition and productivity in Mixed Broadleaf Deciduous would remain good. About

69 percent of this riparian forest type has satisfactory or satisfactory but inherently unstable soil
conditions. In these areas, soil is functioning properly. About 31 percent of this riparian forest
type has impaired soil conditions. Under the management direction in this alternative, overall soil
condition and productivity would remain static relative to desired conditions.
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There is a moderate likelihood that Mixed Broadleaf Deciduous would be a limiting factor to the
viability of the associated species under this alternative, except it would have a high likelihood in
the portions of the Beaver Creek 5th code HUC and Oak Creek 5th code HUC where recreation
use is high. These likelihoods were derived by combining the value for habitat abundance with
the value for riparian function condition. Riparian functional condition was used instead of soil
quality, because riparian function is assumed to respond faster than soil to treatments or
disturbances, and thus, would better reflect differences between alternatives.

Using the analysis process described under the Species Viability section above, table 28 shows
that the riparian functional condition of Montane Willow Riparian Forest is classified overall as
good. This means it has a low departure from desired conditions and the number, size of habitat
areas, or evenness in distribution across the landscape is similar or only slightly reduced relative
to desired conditions. Under the plan direction in alternative A, riparian functional condition is
expected to have a static trend or slowly trend toward the desired condition of properly
functioning, resilient riparian areas. There is a localized exception to the condition and trend in
the portions of East Clear Creek and its tributaries and the Fern Mountain Botanical Area, which
would be in fair condition and trending toward desired conditions.

Soil condition and productivity in Montane Willow would remain good. Under the management
direction in this alternative, overall soil quality would remain static relative to desired conditions.

There is a moderate likelihood that Montane Willow would be a limiting factor to the viability of
the associated species under this alternative, except it would have a high likelihood in the portions
of East Clear Creek and its tributaries in the Upper Clear Creek 5th code HUC and in the Fern
Mountain Botanical Area. These likelihoods were derived by combining the value for habitat
abundance with the value for riparian function condition. Riparian functional condition was used
instead of soil quality, because riparian function is assumed to respond faster than soil to
treatments or disturbances, and thus, would better reflect differences between alternatives.

The management effect for all three riparian forests is a 3 under alternative A, which means the

plan components maintain or improve protection and management for some habitat occurrences
in the plan area. However, alternative A contributes less to the maintenance and sustainability of
riparian forests and the viability of the associated species than the other alternatives.

Alternative A would maintain or improve riparian forests because it has a focus on riparian
recovery; preventing damage to riparian vegetation, stream banks, and channels; and restoring
degraded riparian areas to good condition as soon as possible (1987 Plan, pages 65-8, 172, 174).
In support of this, alternative A would also construct 10 miles of fences per decade for the first
two decades where necessary to protect riparian regeneration from grazing (1987 Plan, page 175).
Other protective language includes the following: Only beneficial new special uses are allowed in
riparian areas and exceptions such as utility line or roads crossing stream courses are designed to
minimize the extent and magnitude of impact to riparian areas (1987 Plan, page 177). Aggressive
fire suppression may be used to prevent resource damage utilizing methods that minimize long-
term adverse impacts to riparian habitats (1987 Plan, page 177). In addition, acquisition of
riparian areas through land exchange is a high priority (1987 Plan, pages 177 and 185). The plan
would manage commercial uses, and recreation in some areas, to protect riparian values (1987
Plan, pages 206-10, 22, 26, and 39).
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Much of the plan language for riparian forests in alternative A is outdated and does not include
current science about vegetative condition and natural disturbances. This alternative has less
potential for improvement to riparian functional condition compared to the other alternatives
primarily because alternative A does not distinguish between the various riparian areas that occur
on the forest and lacks plan components relative to composition, structure, and function.

Plan components in the Sedona-Oak Creek Ecosystem would maintain riparian pasture and
riparian exclosures to prevent livestock trespass, which can degrade sensitive species habitat
(1987 Plan, page 206-12) and directs that fire management activities protect riparian areas (1987
Plan, page 206-11). In Oak Creek Canyon MA 14, there is a goal to ensure woody materials, such
as logs, tree limbs, and snags, are present in riparian communities for prey base habitat, aquatic
nutrient cycling, and soil retention consistent with public safety (1987 Plan, page 185).

Alternative A does not allow precommercial thinning or piling thinning slash in riparian areas,
which may preclude restoration of riparian forest habitat if conditions have facilitated conifer
establishment in riparian areas (1987 Plan, page 176). This may not be beneficial for riparian

habitat and aquatic environments depending on site-specific circumstances.

Mineral material excavation within the riparian zone is permissible in this alternative after
environmental analysis and authorized mineral activities will maintain or improve riparian
conditions (1987 Plan, page 177). This is potentially positive for riparian habitat and
streamcourses; however, the likelihood of having beneficial mineral activities within a riparian
zone is low, due to the nature of mineral activities.

Uncharacteristic fire can result in uncharacteristic flooding or wildfire in non-fire-adapted
ecosystems like riparian forests. The current plan reduces the threats of uncharacteristic fire on
departed vegetation types (1987 Plan, pages 65-2, 65-3, 65-4, 65-5, 65-11, 206-11, 206-75, 206-
77). Reducing threats of uncharacteristic fire would reduce the risk of high soil burn severity that
could otherwise result in accelerated soil erosion, loss of protective vegetative ground cover and
tree and herbaceous species including riparian areas. Reducing the threat of uncharacteristic fire
would also indirectly reduce the threat of uncharacteristic flooding. The 1987 plan supports the
use of wildfire managed for resource objectives (1987 Plan, pages 10, 65-4, 94, 111, 112, 137,
144, 147, 155, 157); however, it is more difficult to implement (1987 Plan, pages 94, 112, 137,
144, 147, 155, 157) than in alternative B (modified). Although language in the 1987 plan allows
the use of the wildfire resource benefit fire tool and protects long-term soil productivity,
watershed function, water quality and riparian function, the plan language in the other alternatives
has broader applicability and is easier to implement. However, this language is not as strategic
and does not have as much forestwide applicability as in alternative B (modified).

The threat of dispersed recreation to riparian resources is not addressed forestwide in alternative
A. Special areas such as the Verde Wild and Scenic River and wilderness, and the management
areas within Flagstaff/Lake Mary Ecosystem Area and the Sedona-Oak Creek Planning Area most
specifically address the conflicts and strategies to resolve resource damage in riparian areas (1987
Plan, pages 105; 115-4; 187-1; 196-2; 206-9 to 206-11; 206-15; 206-22; 206-39; 206-62 to 206-
64; 206-66; 206-68; 206-78 to 206-79). All of these goals and guidelines are similar in that they
set general expectations that recreation impacts should not destabilize ecosystems, and
specifically, that certain activities known to result in resource-recreation conflicts should be
limited in a way that reduces their footprint or that they are not allowed in these areas. Overall,
this direction addresses dispersed recreation’s impact to riparian areas in some areas where there
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have been past conflicts and resource damage, but it provides very limited direction when
previously low use areas are “discovered” and see increases in recreation that are unexpected,
such as the Fossil Creek Wild and Scenic River. As a result, alternative A addresses this threat
sporadically compared with alternatives B (modified), C, and D, but it does mitigate some of the
areas where the conflict is most pronounced.

Plan components in alternative A (Forestwide Range and Forestwide Riparian) protect and
minimize impacts to riparian areas through management and fencing, but they also manage
impacts through seeding, which could include non-native plant species (1987 Plan, pages 69, 176,
and 174). However, it also allows salting to improve livestock distribution. Salting could be used
in riparian areas to improve livestock management by concentrating cattle in certain areas, a
practice that could be detrimental to associated species and their habitat, and salting could be used
in upland areas to distribute livestock outside of riparian areas (1987 Plan, pages 68 and 175).
This is offset by a standard that requires that forage use be maintained at a level that assures
recovery and continued existence of listed species (1987 Plan, pages 66-1 and 174) and specific
objectives to protect riparian areas and allow them to recover in the first 20 years of the plan
(1987 Plan, page 175).

There are 45 acres (less than 1 percent) of Mixed Broadleaf Deciduous Riparian in the proposed
West Clear Creek Research Natural Area. This proposed research natural area is in a different
location than the proposed West Clear Creek Research Natural Area in alternative B (modified),
and is close to a relatively high use recreation area. Recreationists seeking to escape the
overcrowding in the Fossil Creek Area or seeking a more remote experience may use this area
and compact soil, increase erosion, and damage vegetation in high use areas. Nonetheless,
existing plan language would protect watershed condition and maintain natural ecological
conditions and impose use restrictions to keep this area in natural and unmodified conditions. If
designated, the research natural area would be closed to off-road driving and there would be no
harvest of timber products including firewood (1987 Plan, page 194). This area would also be
protected by plan language that would limit recreation use depending on carrying capacity, and
Allotment Management Plans would have provisions to protect the ecological condition of the
special area (1987 Plan, page 195). Special use authorizations that would or could adversely
affect or change the character of the area would not be allowed and fire suppression tactics that
minimize damage to the research natural area s and other special areas would be used (1987 Plan,
page 196).

Cottonwood Willow is found in the Verde Valley Botanical Area and Montane Willow occurs in
the Fern Mountain Botanical Area, which contains Bebb’s willow and Blumer’s dock. Plan
direction for botanical areas is found in Management Area 17 in which the management emphasis
directs the forest to maintain the existing conditions and natural processes of the area while
prohibiting activities such as cross-country travel (1987 Plan, page 194). This provides an
additional layer of protection for this riparian forest type as well as associated species and their
habitats. Off-road travel in botanical areas is not allowed in any alternative (1987 Plan, page 194;
SA-RNABo0tGeo-DC-5; SA-RNABotGeo-G-1). New utility corridors would also avoid botanical
areas (1987 Plan, page 79; FW-SpecUse-G-10). This would result in less disturbance to soil and
plants, in less erosion and soil compaction, and eliminate habitat damage from these activities.
This is a negligible effect because less than 1 percent of Montane Willow is in botanical areas.

The 1987 plan has management emphasis for Griffith’s Spring Environmental Study Area that
would be beneficial for Montane Willow Riparian Forest (1987 Plan, page 198). The management
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emphasis includes continuing improvements to this area that would protect stream banks, riparian
vegetation, and aquatic wildlife species. Road closure and trail relocation and construction would
mitigate the effects of recreation, roads, and trails. These effects include vegetation loss, damage
to streambanks, soil compaction, and excessive water turbidity. Fence installation would prevent
browsing damage to willows from elk and deer. Guidelines for environmental study areas would
also be protective of Montane Willow Riparian Forest within these areas. Guidelines would
preclude livestock grazing and new special-use authorizations or amendments that would or could
adversely affect or change the character of the environmental study area. Fencing would be used
as needed to control dispersed recreation (1987 Plan, pages 198 and 199).

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 26 shows
that the riparian functional condition of Cottonwood Willow Riparian Forest is classified as good.
This means it has a low departure from desired conditions and the number, size of habitat areas,
or evenness in distribution across the landscape is similar or only slightly reduced relative to
desired conditions. Under the plan direction in this alternative, riparian functional condition is
expected to slowly trend toward the desired condition of properly functioning, resilient riparian
areas. Soil condition and productivity in Cottonwood Willow would remain poor. Under the
management direction in this alternative, overall soil condition and productivity would trend
slowly toward desired conditions in most areas, including litter, vegetation composition, and
understory composition.

Under alternative B (modified), Cottonwood Willow has a moderate likelihood of being a
limiting factor to the viability of the associated species. This likelihood was derived by
combining the value for habitat abundance with the value for riparian function condition.
Riparian functional condition was used instead of soil quality, because riparian function is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

Using the analysis process described under the Species Viability section above, table 27 shows
that the riparian functional condition of Mixed Broadleaf Deciduous Riparian Forest is classified
as good. This means it has a low departure from desired conditions and the number, size of
habitat areas, or evenness in distribution across the landscape is similar or only slightly reduced
relative to desired conditions. Under the plan direction in this alternative, riparian functional
condition is expected to trend toward the desired condition of properly functioning, resilient
riparian areas. There are several localized exceptions to the condition and trend in areas that are
accessible to high recreation use that has resulted in soil compaction and vegetation damage.
These areas are:

o Beaver Creek 5th code HUC: Condition good, trend toward desired condition in general.
Condition fair, trend toward desired condition in high recreation use areas;

e Oak Creek 5th code HUC: Condition good, trend toward desired condition;
e West Clear Creek 5th code HUC: Condition good, trend slowly toward desired condition;
e Fossil Creek 5th code HUC: Condition good, trend toward desired condition.

Soil condition and productivity in Mixed Broadleaf Deciduous would remain poor. About
69 percent of this riparian forest type has satisfactory or satisfactory but inherently unstable soil
conditions. In these areas, soil is functioning properly. About 31 percent of this riparian forest
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type has impaired soil conditions. Under the management direction in this alternative, overall soil
condition and productivity would trend slowly toward desired conditions in most areas, including
litter, vegetation composition, and understory composition.

Under alternative B (modified), Mixed Broadleaf Deciduous has a moderate likelihood of being a
limiting factor to the viability of the associated species based on abundance and riparian
functional condition, except it would have a high likelihood in the portions of the Beaver Creek
5th code HUC where recreation use is high (table 27). This likelihood was derived by combining
the value for habitat abundance with the value for riparian function condition. Riparian functional
condition was used instead of soil quality, because riparian function is assumed to respond faster
than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

Using the analysis process described under the Species Viability section above, table 28 shows
that the riparian functional condition of Montane Willow Riparian Forest is classified as good.
This means it has a low departure from desired conditions and the number, size of habitat areas,
or evenness in distribution across the landscape is similar or only slightly reduced relative to
desired conditions. Under the plan direction in this alternative, riparian functional condition is
expected to have a static trend or slowly trend toward the desired condition of properly
functioning, resilient riparian areas.

East Clear Creek and its tributaries in the Upper Clear Creek 5th code HUC would improve faster
than in alternative A. This portion of Montane Willow Riparian Forest would be in good
condition and trend toward desired conditions.

Soil condition and productivity in Montane Willow would remain good and improve faster than in
alternative A. Soil would slowly trend toward desired conditions.

Under alternative B (modified), Montane Willow has a moderate likelihood of being a limiting
factor to the viability of the associated species. This likelihood was derived by combining the
value for habitat abundance with the value for riparian function condition. Riparian functional
condition was used instead of soil quality, because riparian function is assumed to respond faster
than soil to treatments or disturbances, and thus, would better reflect differences between
alternatives.

The management effect for all three riparian forests is a 2 under alternative B (modified), which
means that the plan components in maintain or improve protection and management for most
habitat occurrences in the plan area. This rating is primarily because there are updated desired
conditions and guidelines that support the composition, structure, and function of riparian forests,
connectivity between uplands and aquatic and riparian areas, and the maintenance of habitat for
species (FW-Rip-All-DC-1, 2, 3, 5; FW-Rip-All-G-2, 3; FW-Rip-RipType-DC-1 to 6; FW-Rip-
RipType-G-1, 2, 3; FW-WFP-DC-6). The desired conditions manage for vegetation diversity and
riparian function including in priority watersheds (FW-Rip-RipType-DC-1, 2; FW-Water-G-2;
FW-Rip-RipType-O-1). More site-specific aquatic management zone guidelines protect riparian
function and water quality (FW-Rip-All-G-3). Plan components in the Wildlife, Fish and Plant
section also contribute to the viability of species associated with riparian areas by promoting
properly functioning ecosystems that have the necessary physical and biological components to
meet the needs of associated native species (FW-WFP-DC-1, 3). This provides clearer and more
consistent direction for managers.
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Alternative B (modified) has plan language to avoid or reduce soil compaction or disturbance and
excessive vegetation use from domestic livestock in riparian areas. For example, in the livestock
grazing section, grazing should be managed to meet or move toward desired conditions for other
forest resources. Structural range improvements should be built and utilized in a manner
consistent with desired conditions for riparian areas and other sensitive resources. See FW-Graz-
G-2, 4, 5. In addition, where permitted livestock has access to riparian areas, forage use should
maintain those species, allow for plant regeneration, and lead to diverse age classes of woody
riparian species where the potential exists. This guideline does not apply to fine-scale activities or
facilities that are used to reduce livestock impacts to riparian areas at a larger scale, such as
intermittent livestock crossing locations and water gaps. See FW-Graz-G-7. Soil productivity, soil
condition, and vegetation quality and abundance within the area affected by these fine-scale
structures or activities would be of lower quality and abundance compared to areas outside these
areas.

A desired condition in Land Adjustments promotes the retention of open space values including
those related to riparian character. Guidelines in Land Adjustments promote considering areas
that contain or influence wetlands, riparian areas, or other water-related features, and considering
habitat for threatened, endangered, and sensitive species when acquiring land (FW- LndAdj-DC-
1, G-1).

A guideline in Special Uses would protect riparian resources by recommending against issuing a
lands and recreation special-use permit for activities proposed to occur within 200 feet of
perennial streams, springs, or waters that contribute to or support sensitive resources such as
federally listed or Southwestern Region sensitive species (FW-SpecUse-G-3).

Plan components in other sections of the plan would also maintain and promote the sustainability
of riparian habitat. For example, permanent and temporary road construction and relocation
should occur outside of streamcourses and aquatic management zones except where crossing is
required (FW-RdsFac-G-5). Plan components in the Pine Belt and Oak Creek Management Areas
promote protection of riparian habitat in Pumphouse Wash and along Oak Creek (MA-PineBelt-
DC-4; MA-OakCrk-DC-5; MA-OakCrk-G-5). A management approach in the Roads and
Facilities section reminds managers that riparian areas that are classified as impaired or non-
attaining due to sedimentation or alterations to hydrology related to the road would be a
prioritizing factor in naturalization of decommissioned and unauthorized roads.

In addition to the acres within designated wilderness, there are 21 acres of Mixed Broadleaf
Deciduous in the Davey’s Recommended Wilderness Area. There would be 2,094 acres (or about
35 percent) of Mixed Broadleaf in either designated or recommended wilderness. There are no
acres of Montane Willow or Cottonwood Willow in recommended wilderness in alternative B
(modified).

Recommended wilderness would reduce impacts from motorized use by promoting motorized
vehicle use only for limited administrative and permitted activities (SA-RWild-DC-1, 2, 5; SA-
RWild-G-1, 3, 5). Mechanized uses that maintain and do not detract from wilderness values
would be allowable. However, new trails should be designed for non-motorized and non-
mechanized activities that preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5).
Implementation of these plan components would reduce disturbance to soil and vegetation from
motorized or mechanized uses, which could be beneficial to associated species. If designated by
Congress, the wilderness areas would be managed according to applicable laws, policy, and
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Forest Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to
11). However, limited access associated with recommended (and designated) wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or make
them harder to do logistically. Site-specific circumstances would also influence which or whether
restoration treatments might be precluded. Delay or absence of restoration treatments could result
in missed fire return intervals, increased and unnatural levels of fuels, increased density of shrubs
and trees, or establishment and spread of invasive or non-native species. This could slow the
trend toward desired conditions or increase the risk of uncharacteristic fires in localized areas
more so than in the other alternatives. Uncharacteristic fire could facilitate the spread or
establishment of invasive or non-native species, which could then alter area hydrology, fire
regime, and biodiversity.

There are 18 acres of Mixed Broadleaf in the proposed West Clear Creek Research Natural Area,
which is in a different location in West Clear Creek than in alternative A. Direction for designated
botanical areas and for designated and proposed research natural areas in this alternative would
support habitat for the associated species by promoting and protecting properly functioning
ecosystems and designing activities and uses to maintain or move toward desired conditions and
minimize impacts to ecosystems (SA-RNABotGeo-DC-1, 2, 5; SA-RNA-BotGeo-G-1, 3, 4, 5,
and 7). Although protective, this language would have a negligible effect on Mixed Broadleaf
Deciduous Riparian due to the small amount of acres. Wilderness direction would prevail in the
proposed West Clear Creek Research Natural Area.

There are 11 acres of Mixed Broadleaf Deciduous Riparian in the proposed Cottonwood Basin
Botanical Area. Direction for designated botanical areas in this alternative would support riparian
forest habitat for the associated species by promoting properly functioning ecosystems that are
not negatively impacted from human activities or permitted uses (SA-RNABotGeo-DC-5; SA-
RNABotGeo-G-1, 3, 4, 5). Habitat and properly functioning ecosystems would also be
maintained in localized areas because of recreation and transportation suitability
recommendations in chapter 4 of the revised plan. These recommendations state that new
motorized areas, permanent roads, temporary roads, and motorized travel are not suitable in
botanical and geological areas.

Habitat and properly functioning ecosystems would also be maintained in localized areas because
of recreation and transportation suitability recommendations (chapter 4 of the revised plan).
These recommendations state that new motorized areas, permanent roads, temporary roads, and
motorized travel are not suitable in designated and recommended wilderness areas and botanical
and geological areas. This adds to the protections that are associated with these special areas from
ground-disturbing activities.

Alternative C
Alternative C has the same effects as alternative B (modified), except 13 wildernesses are
recommended instead of 3.

In addition to the 113 acres of Cottonwood Willow in designated wilderness, there are 233 acres
in recommended wilderness. The recommended wilderness acres are distributed among two
recommended wildernesses: Cimarron-Boulder (22 acres) and Hackberry (211 acres). There
would be about 26 percent of the ERU in either designated or recommended wilderness.
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For Mixed Broadleaf Deciduous, in addition to the 2,073 acres of designated wilderness, there are
662 acres in recommended wilderness: Black Mountain (183 acres), Cedar Bench (11 acres),
Cimarron-Boulder (201 acres), Davey’s (21 acres), Hackberry (238 acres), and Walker Mountain
(7 acres). There would be about 46 percent of Mixed Broadleaf Deciduous Riparian Forest in
either designated or recommended wilderness.

In addition to the 451 acres of Montane Willow in designated wilderness, there are 438 acres in
recommended wilderness: Barbershop (170 acres), Deadwood Draw (9 acres), and East Clear
Creek (259 acres). There would be about 25 percent of Montane Willow Riparian Forest in either
designated or recommended wilderness.

The effects are similar, but the scale of effect is slightly larger than in alternative B (modified).
Recommended wilderness would reduce impacts from motorized use by promoting motorized
vehicle use only for limited administrative and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-
RWild-G-1, 3, 5). Mechanized uses that maintain and do not detract from wilderness values
would be allowable. However, new trails should be designed for non-motorized and non-
mechanized activities that preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5).
Implementation of these plan components would reduce disturbance to soil and vegetation from
motorized or mechanized uses which could be beneficial to associated species. If designated by
Congress, the wilderness areas would be managed according to applicable laws, policy and Forest
Plan direction (SA-Wild-DC-1 to 11; SA-Wild-O-1, 2; SA-Wild-S-1 to 5; SA-Wild-G-1 to 11).
However, limited access associated with recommended (and designated) wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or make
them harder to do logistically. Site-specific circumstances would also influence which or whether
restoration treatments might be precluded. Delay or absence of restoration treatments could result
in the establishment and spread of invasive or non-native species. This could slow the trend
toward desired conditions.

Habitat and properly functioning ecosystems would also be maintained in localized areas because
of recreation and transportation suitability recommendations. Like alternative B (modified), these
recommendations for alternative C state that new motorized areas, permanent roads, temporary
roads, and motorized travel are not suitable in designated and recommended wilderness areas and
botanical and geological areas. This affects more acres than in alternative B (modified) because
there are more acres of recommended wilderness under alternative C.

Alternative D

Alternative D has the same effects as alternative B (modified) except it only proposes the
Cottonwood Basin Geological Area. The geological area does not overlap any riparian forest. The
area covered by the Cottonwood Basin Botanical Area in alternative B (modified) would be
managed under the forestwide and management area direction applicable to the area in alternative
D. Alternative D includes no recommended wilderness areas. The recommended wilderness areas
of alternative B (modified) would be managed under the forestwide and management area
direction applicable to the area in alternative D.
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Wetlands

Affected Environment

Amount

Wetlands cover approximately 11,654 acres within the administrative boundary of the Coconino
NF. About 10,121 acres (87 percent) are managed by the forest. The remaining 13 percent is in
county and private ownership.

Table 29 summarizes the information used to estimate the likelihood that wetlands would be a
limiting factor to the associated species. The abundance is categorized as rare because, at

10,121 acres, it occupies about 0.5 percent of the forest. Habitats classified as rare generally have
less than 100 occurrences, or patches of the habitat cover less than 1 percent of the forest.

Habitat Quality and Distribution

Wetlands include bodies of water such as wetlands and natural lakes and their associated
vegetation composition and structure. Wetlands may be saturated with water year-round or
seasonally. The dominant vegetation is hydrophytes, or “water-loving” plants (plants adapted to
living in an aquatic environment). Neither wetlands nor riparian forest types are fire-adapted, but
wetlands are occasionally burned to maintain open water for waterfowl. The primary natural
disturbance is changing water levels, including flooding (USDA Forest Service 2016b).

Using the analysis process described under the Species Viability section above, table 29 shows
that the wetland functional condition for wetlands is generally classified as good when total acres
are considered and fair when evaluated based on the number of wetlands. This means that based
on total acres, wetlands have a low departure from reference conditions and the number, size of
habitat areas, or evenness in distribution across the landscape is similar or only slightly reduced
relative to reference conditions. This is primarily because protection and restoration has been
focused on the larger wetlands or those with the most permanent or deepest water (semi-
permanent or seasonal wetlands).

Based on the number of wetlands, wetlands have a moderate departure from reference conditions
and the number, size of habitat areas, or evenness in distribution across the landscape is
somewhat reduced relative to reference conditions. The trend is toward reference condition. This
is a reflection of protection and restoration not being focused on smaller wetlands or those with
shallow or less permanent water (ephemeral and temporary wetlands).

Wetland condition and trend can vary in localized areas depending on degree of protection from
disturbance. Some wetlands are fenced from livestock and wildlife and have few-human related
impacts. Others are fenced but have a water gap that allows livestock or wildlife access to water
and most human-related impacts may have been addressed. Still other wetlands may not be
fenced, or may exclude only livestock but not wildlife, and few to no human-related impacts have
been addressed. Condition can also be influenced by site-specific factors such as adjusting the
length, timing, and intensity of livestock grazing.

Soil condition and productivity are poor with a static trend relative to reference conditions. About
11 percent of this riparian forest type has satisfactory or satisfactory but inherently unstable soil
conditions. In these areas, soil is functioning properly. About 89 percent of this riparian forest
type has impaired soil conditions.
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There is a moderate likelihood that wetland habitat could be limiting to the associated species
based on the total number of acres of wetlands and a high likelihood based on the humber of
wetlands. The likelihoods that habitat would be limiting to the associated species were derived by
combining the value for habitat abundance with the value for vegetation quality. Vegetation
quality was used instead of soil quality, because vegetation is assumed to respond faster than soil
to treatments or disturbances, and thus, would better reflect differences between alternatives.

Table 29 compares management effect by alternative. Management effect categorizes the relative
expected outcome of plan language in each alternative in terms of maintaining habitat quality and

is the result of plan decisions, including plan objectives. Management effect category values are
1, 2, 3, and 4. The lower the management effects rating the more effective the alternative is for
maintaining the habitat. The effects of the alternatives are explained in greater detail in the
discussions on the alternatives that follow.

There are 15 acres of wetlands in the Mogollon Rim Botanical Area.

Table 29. Summary of coarse filter analysis for Wetlands

Alternatives B

Associated

Habitat Existing Alternative A (modified), C, and D Species
Abundance Rare Rare Chiricahua leopard
Quality- By acreage: By acres: good, Good, toward frog, Northern
wetland Good, trending toward Mexican
functional trending gartersnake, lowland
condition toward By numbgr Of leopard frog,

wetlapds. Fair, northern leopard
By numbfar of | trending toward frog, bald eagle,
we_tlands. . Arizona toad,
Fair, trending Arizona
toward sheezeweed.
Quality-Soll Poor, static Poor, static Poor, toward Bollander’s quillwort,
Likelihood of By acreage: By acreage: Moderate considering Oak Creek triteleia,
Limitation Moderate Moderate wetland functional Pond lily
By number of | By number of condition
wetlands: wetlands: High High considering the
High number of wetlands
Management 3: Plan 2: Plan components
effect components maintain or improve
maintain or habitat quality by

improve protection
and management
for some habitat
occurrences in the
plan area.

maintaining or improving

protection and
management for most
habitat and habitat
element occurrences in
the plan area.

Risk Factors

Risk factors include excessive wildlife herbivory, excessive livestock grazing, invasive species,
and dispersed recreation in localized areas. High levels of dispersed recreation in easily accessed
and localized areas may cause ground disturbance, soil compaction, and vegetation removal, and

could lead to accelerated erosion and sedimentation into connected waters.
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Excessive herbivory by wildlife and domestic livestock can cause soil compaction and can
change the structure and composition of vegetation to the extent it influences ecosystem
processes. Livestock grazing is managed under permit. Most of the wetlands, and their associated
earthen stock tanks or other infrastructure, are associated with water rights for livestock and
wildlife. Wildlife management is the responsibility of the Arizona Game and Fish Department.

The introduction, presence, and spread of invasive animal species such as bullfrogs and crayfish,
and non-native or invasive fish can have significant impacts because they eat, compete with, and
can hybridize with native species. Some species consume aquatic vegetation, changing the
composition, structure, and function of the aquatic environment. Other invasive species, such as
aquatic zebra mussels, would pose a significant threat to species and ecosystems if they became
established on the forest.

Associated Species
See associated species in table 29.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6, 8; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance and once established would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

Plan components in all alternatives have plan objectives or management emphasis to improve or
restore riparian ecosystems, direction to use best management practices, and would employ either
filter strips (alternative A) or aquatic management zones (remaining alternatives) to protect water
quality and to avoid detrimental changes in water temperature, chemical composition, sediment
deposits, or blockages. These plan components would maintain or improve water conditions,
habitat for aquatic and riparian species, and connected downstream resources. See 1987 Plan,
pages 23, 71, 72, 72-1, 172-177; FW-Rip-WtInds-O-1; FW-Rip-Spr-O-1; FW-Rip-RipType-O-1,;
FW-WFP-0-4; FW-Rip-All-G-3; FW-Rip-Strm-G-2; FW-Water-G-4; FW-BioPhys-Geo-G-8.

All alternatives would not allow permanent salt within ¥ mile of the edge of any riparian area
except alternatives B (modified), C, and D would broaden this guideline to apply to salts,
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minerals, and other supplements with the intention to protect sensitive resources from excessive
trampling, compaction, salinization, and other impacts (1987 Plan, page 175, FW-Graz-G-5).

For all alternatives, the contribution of sediment to water quality resulting from vegetation
management, trail maintenance, and construction and from human and livestock disturbances to
riparian areas is expected to be similar because the best management practices used for
implementation of these activities are the same across alternatives. Best management practices
are expected to reduce or mitigate sedimentation. Plan language under all alternatives directs
implementing site-specific best management practices for ground-disturbing projects (1987 Plan,
page 71; FW-Soil-G-1, 2, 3). Implementation of this direction would avoid or limit ground-
disturbing activities that could cause loss of protective vegetative ground cover or cause increased
sedimentation. Where such disturbances cannot be avoided, project-specific best management
practices should be developed. Finally, specific project design features would be required on
projects occurring on slopes greater than 40 percent grade where soils with moderate or severe
erosion hazard ratings occur or where soils are sensitive to degradation when disturbed.

Thinning of dense forest canopies results in decreased evapotranspiration and short-term increase
in water yield to connected streams, springs, and wetlands (USDA Forest Service 1974). All
alternatives would thin ponderosa pine forests at about the same rate (FW-TerrERU-PP-O-1, 2,
3). Thinning would result in short-term improvement of riparian structure, composition and
function due to the decrease in evapotranspiration and a corresponding increase in water yield.
This would be specific to wetlands that are connected to ponderosa pine forests.

Off-road travel in the Mogollon Rim Botanical Area is not allowed in any alternative (1987 Plan,
page 194; SA-RNABotGeo-DC-5; SA-RNABotGeo-G-1). New utility corridors would also avoid
the Mogollon Rim Botanical Area (1987 Plan, page 79; FW-SpecUse-G-10). This would result in
less disturbance to soil and plants, in less erosion and soil compaction, and eliminate habitat
damage from these activities.

Alternative A

Using the analysis process described under the Species Viability section above, table 29 shows
that wetland functional condition is generally classified as good when total acres are considered
and fair when number of wetlands are considered. This means that, based on total acres, wetlands
have a low departure from reference conditions and the number, size of habitat areas, or evenness
in distribution across the landscape is similar or only slightly reduced relative to reference
conditions. Based on the number of wetlands, wetlands have a moderate departure from reference
conditions and the number, size of habitat areas, or evenness in distribution across the landscape
is somewhat reduced relative to reference conditions. Under the plan direction in alternative A,
wetland functional condition is expected to have a trend toward desired conditions.

Soil condition and productivity would remain poor. About 11 percent of this riparian forest type
has satisfactory or satisfactory but inherently unstable soil conditions. In these areas, soil is
functioning properly. About 89 percent of this riparian forest type has impaired soil conditions.
Under the management direction in this alternative, overall soil condition and productivity would
remain static relative to desired conditions.

There is a moderate likelihood that wetlands would be limiting to the associated species based on
acreage, and a high likelihood that it would be limiting based on number of wetlands. These
likelihoods were derived by combining the value for habitat abundance with the value for wetland
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functional condition. Wetland functional condition was used instead of soil quality, because
wetland function is assumed to respond faster than soil to treatments or disturbances, and thus,
would better reflect differences between alternatives.

The management effect is a 3 under alternative A, which means the plan components maintain or
improve protection and management for some habitat occurrences in the plan area, and thus,
contribute less to the viability of associated species than the other alternative. However,
alternative A contributes less to the maintenance and sustainability of wetlands and the viability
of the associated species than the other alternatives.

Alternative A would maintain or improve wetlands because it has a focus on riparian recovery,
preventing damage to riparian vegetation, streambanks, and channels, and restoring degraded
riparian areas to good condition as soon as possible (1987 Plan, pages 65-8, 172, 174). In support
of this, alternative A would also construct 10 miles of fences per decade for the first two decades
where necessary to protect key wet meadows, wetlands, and riparian regeneration from grazing
(1987 Plan, page 175). Other protective language includes the following: Only beneficial new
special uses are allowed in riparian areas and exceptions such as utility line or roads crossing
stream courses are designed to minimize the extent and magnitude of impact to riparian (1987
Plan, page 177). Aggressive fire suppression may be used to prevent resource damage utilizing
methods that minimize long-term adverse impacts to riparian habitats (1987 Plan, page 177). In
addition, acquisition of riparian areas through land exchange is a high priority (1987 Plan, pages
177 and 185). The plan would manage commercial uses, and recreation in some areas, to protect
riparian values (1987 Plan, pages 206-10, 22, 26, and 39).

However, much of the plan language for wetlands in alternative A is outdated and does not
include current science about vegetative condition and natural disturbances. This alternative has
less potential for improvement to wetland condition compared to the other alternatives, primarily
because alternative A does not distinguish between the various riparian areas differentiated in
alternative B (modified) and lacks plan components relative to composition, structure, and
function.

Wetlands occur in the Mogollon Rim Botanical Area. Plan direction for botanical areas is found
in Management Area 17. The management emphasis directs the forest to maintain the existing
conditions and natural processes of the area, while prohibiting activities such as cross-country
travel (1987 Plan, page 194). This provides an additional layer of protection for wetlands and
other habitats that overlap these special areas.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 29 shows
that wetland functional condition is generally classified as good when either the total acres or the
number of wetlands are considered. This means that wetlands have a low departure from
reference conditions and the number, size of habitat areas, or evenness in distribution across the
landscape is similar or only slightly reduced relative to reference conditions. Under the plan
direction in alternative B (modified), wetland functional condition is expected to have a trend
toward desired conditions.

Soil condition and productivity would remain poor, but trend toward desired conditions under the
management direction in this alternative.
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Under alternative B (modified), wetlands have a moderate likelihood of being a limiting factor to
the viability of the associated species, based on abundance and riparian functional condition
(table 29). This is true regardless of whether acreage and number of wetlands are considered.
Wetland functional condition was used instead of soil quality, because wetland function is
assumed to respond faster than soil to treatments or disturbances, and thus, would better reflect
differences between alternatives.

The management effect rating is classified as 2, which means plan components maintain or
improve protection and management for most habitat occurrences in the plan area. This rating is
primarily because there are updated desired conditions and guidelines that support wetland
composition, structure, and function, connectivity between uplands and aquatic and riparian
areas, and the maintenance of habitat for species (FW-Rip-Wtinds-DC-1, 2, FW-Rip-All-DC-1, 3,
5, FW-Rip-All-G-2, 3, FW-WFP-DC-6).

In contrast to alternative A, alternative B (modified) provides clearer direction for managers by
having specific plan components that describe the function, structure, and composition of
wetlands (FW-Rip-Wtinds-DC-1, 2). Wetland riparian condition and soil quality would improve
with the implementation of plan objectives that would restore 5 to 10 wetlands during each
10-year period over the life of the plan (FW-Rip-WtInds-O-1). The desired conditions manage for
vegetation diversity and riparian function including in priority watersheds (FW-Rip-RipType-DC-
1, 2, FW-Water-G-2, FW-Rip-RipType-O-1). More site-specific aquatic management zone
guidelines protect riparian function and water quality (FW-Rip-All-G-3) (USDA Forest Service
2016b). Plan components in the Wildlife, Fish and Plant section also contribute to the viability of
species associated with riparian areas by promoting properly functioning ecosystems that have the
necessary physical and biological components to meet the needs of associated native species
(FW-WFP-DC-1, 3).

Direction for designated botanical areas in this alternative would support wetland habitat for the
associated species by promoting properly functioning ecosystems that are not negatively
impacted from human activities or permitted uses (SA-RNABotGeo-DC-5, and SA-RNABotGeo-
G-1, 3, 4, 5). Habitat and properly functioning ecosystems would also be maintained in localized
areas because of recreation and transportation suitability recommendations in chapter 4 of the
revised plan. These recommendations state that new motorized areas, permanent roads, temporary
roads, and motorized travel are not suitable in botanical and geological areas.

Alternative B (modified) has plan language to avoid or reduce soil compaction or disturbance and
excessive vegetation use from domestic livestock in riparian areas. For example, in the livestock
grazing section, grazing should be managed to meet or move toward desired conditions for other
forest resources. Structural range improvements should be built and utilized in a manner
consistent with desired conditions for riparian areas and other sensitive resources. See FW-Graz-
G-2, 4, 5. In addition, where permitted livestock has access to riparian areas, forage use should
maintain those species, allow for plant regeneration and lead to diverse age classes of woody
riparian species where the potential exists. This guideline does not apply to fine-scale activities or
facilities that are used to reduce livestock impacts to riparian areas at a larger scale, such as
intermittent livestock crossing locations and water gaps. See FW-Graz-G-7. Soil productivity, soil
condition, and vegetation quality and abundance within the area affected by these fine-scale
structures or activities would be of lower quality and abundance compared to areas outside these
areas.
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A desired condition in Land Adjustments promotes the retention of open space values including
those related to riparian/wetland character. Guidelines in Land Adjustments promote considering
areas that contain or influences wetlands, riparian areas, or other water-related features and
considering habitat for threatened, endangered and sensitive species when acquiring land
(FW-LndAdj-DC-1,G-1).

A guideline in Special Uses would protect riparian resources by recommending against issuing a
lands and recreation special use permit for activities proposed to occur within 200 feet of
perennial streams, springs, or waters that contribute to or support sensitive resources such as
federally listed or Southwestern Region sensitive species (FW-SpecUse-G-3).

Plan components in other sections of the plan would also maintain and promote the sustainability
of wetlands. For example, permanent and temporary road construction and relocation should
avoid wetlands (FW-RdsFac-G-5). Desired conditions in the Pine Belt, Anderson Mesa, and Long
Valley Management Areas promote functioning wetlands that provide nesting and migratory
habitat for waterfowl and shorebirds (MA-PineBelt-DC-1, MA-AMesa-DC-4, MA-LongV-DC-
6). A management approach in the Roads and Facilities section reminds managers that wetlands
that are classified as impaired or non-attaining due to sedimentation or alterations to hydrology
related to the road would be a prioritizing factor in naturalization of decommissioned and
unauthorized roads.

There are no acres of Wetlands in recommended wilderness in alternative B (modified).

Alternative C

Alternative C has the same effects as alternative B (modified), except there are 3 acres of
wetlands in recommended wilderness in alternative C. These acres are in the Barbershop
recommended wilderness area, and represent about 0.03 percent of wetland acres on the forest.
Plan language would emphasize primitive and undeveloped wilderness characteristics and
ecological systems, non-motorized activities, limited motorized use, and be generally protective
of wetlands; however, this would be a negligible effect at the landscape level due to the small
amount of acres. See FW-RWild-DC-1, 2, 5, 6, G-3, 5.

The effects to wetlands under alternative C are the same as alternative B (modified), except there
is additional management direction for wetlands in the Anderson Mesa, Blue Ridge, and East
Clear Creek Management Areas in addition to that found in the revised plan. This additional
management direction is beneficial because it emphasizes the ecological integrity of watersheds
and native vegetation, protected and restored wetlands, low disturbance recreation activities that
do not negatively impact soil conditions or hydrologic flow, and reduced disturbance from public
motorized access (MA-AMesa-DC-1, 3, 10,12, G-1, 2, 3; BlueRidge-DC-1, 3, 10, G-1, 2, 3; MA-
EastClIr-DC-1, 3, 10, G-1, 2, 3). This plan language could improve degraded conditions where
they occur and reduce potential negative impacts such as accelerated erosion and sedimentation
into water from recreation.

Alternative D
Alternative D has the same effects as alternative B (modified).
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Springs

Affected Environment

Springs occur where groundwater is forced to the surface, offering sufficient moisture to support
hydrophytic or riparian vegetation. In some cases, springs drain into karst topography or cave
ecosystems. About 10 different spring types occur on the forest. They are classified by how they
emerge from the ground.

Amount

There are over 340 springs within the forest boundary. Although many existing springs are
located where they occurred historically, some springs are no longer present on the landscape.
This could be due to changing conditions in their watershed or aquifer or geological factors such
as earthquakes. Their abundance is considered rare.

Habitat Quality and Distribution

Springs are located primarily in the following 5th code watersheds: Middle Little Colorado River,
Canyon Diablo, Lower Little Colorado River, Upper Verde River, and Lower Verde River.

Water flow can vary within and between years. Water chemistry can be unique. Isolation of
springs and the amount of solar radiation they receive are associated with the number of endemic
species (Stevens and Meretsky 2013).

In reference conditions, springs were not interrupted by roads, dams, culverts, diversions or other
structures. They were connected to the water table and uplands. Water was not polluted and water
chemistry was unaltered by humans. Invasive or non-native plant and animal species were absent.
Spring plants and wildlife consisted of species distributed in natural patterns of abundance and
diversity within the capacity of the spring. Primary natural disturbances include a range of
temperature and precipitation patterns that reflect the inherent variability in climate and weather.
Earthquakes or other geological disturbances changed spring flow or conditions in localized
areas. Isolated springs remained isolated and functioned as paleorefugia. Paleorefugia are long-
term stable habitats in which natural selection, isolation, and adaptation (sometimes to extreme
environmental conditions) result in restricted or endemic species, such as snails, plants, and
invertebrates (Stevens and Meretsky 2008).

Using the analysis process described under the Species Viability section above, table 30 shows
that springs that are assumed accessible, highly modified with stock tanks or pipelines or other
infrastructure, and unfenced or unprotected are classified as poor. They are highly departed from
reference conditions and classified as either nonfunctioning or functioning-at-risk. Undeveloped
springs that are fenced and/or are not accessible are classified as good. They are assumed to have
a low departure from reference conditions; to be trending toward reference conditions; to be in
functional condition; and to have the number, size of habitat areas, or evenness in distribution
across the landscape that is similar or only slightly reduced relative to reference conditions.
Springs that have characteristics that lie between springs classified as poor and good are
considered to be in fair condition with a slow trend toward reference conditions. They are
classified as functioning-at-risk, i.e., they are in functional condition but an existing soil, water, or
vegetation attribute makes them susceptible to degradation.

Table 30 compares management effect by alternative. Management effect categorizes the relative
expected outcome of plan language in each alternative in terms of maintaining habitat quality and
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is the result of plan decisions, including plan objectives. Management effect category values are
1, 2, 3, and 4. The lower the management effects rating, the more effective the alternative is for
maintaining the habitat. The effects of the alternatives are explained in greater detail in the

discussions on the alternatives that follow.

Table 30. Summary of coarse filter analysis for Springs

. . . Alternatives B Associated
Habitat Existing Alternative A (modified), C, and D Species
Abundance Rare Rare Chiricahua leopard
Quality Poor for Poor, away for Poor, away for frog, southwestern
developed, developed, developed, willow flycatcher,
accessible, accessible, accessible, Gila topminnow,
unprotected unprotected springs | unprotected springs lowland leopard
springs/away; Good, toward for Good, toward for :‘rog, northern
. eopard frog, a
Good for undeveloped undeveloped springs caddisfly
undeveloped springs that are that are fenced, (Lepidostoma
springs that are fenced, protected, protected, knulli), a ma:

. . ! . , yfly
protected or have | inaccessible inaccessible (Moribaetis
gg((:)(ress/toward' Fair, slowly toward Fair, slowly toward for | mimbresaurus),

' for springs between | springs between poor | Balmorhea saddle-

Fair for springs poor and good and good case caddisfly,

between High California floater,

and Low/ Fossil springsnail,

Slowly toward Page springsnail,
Likelihood of | High for poor and | High for poor High for poor quality, | Alcove bog orchid,
Limitation fair condition, quality, Moderate for | Moderate for fair Arizona

Moderate for fair quality, or Low quality, or Low for sneezeweed,Bebb’s

good condition for good quality good quality willow, Blumer's
Management 4: Decline in habitat | 2: Plan components dock, Cochise
effect quality as a result of | maintain or improve sedge, Mogollon

management or lack
of management that
result from plan
components. Plan
components may
not exist or may be
few.

habitat quality by
maintaining or
improving protection
and management for
most habitat and
habitat element
occurrences in the
plan area.

thistle, Arizona toad,
Alberta arctic,
Arizona snaketail,
Persephone’s
darner, Redrock
stonefly, Oak Creek
triteleia

Risk Factors

Threats include excessive wildlife herbivory, dispersed recreation, groundwater pumping, spring
development, and excessive livestock grazing in localized areas. Groundwater pumping can lower
the water table and reduce spring flow; however, it is outside of Forest Service authority to
control. Springs are also threatened by fire exclusion in fire-adapted ERUs in their associated
watersheds. Fire exclusion has altered the structure in forest and woodland ERUs such that they
are more vulnerable to uncharacteristic fire. Precipitation following an uncharacteristic fire can
result in accelerated erosion and sedimentation into spring ecosystems, negatively impacting
spring function and species composition. Fire exclusion can also alter groundwater recharge of
the perched aquifers associated with some springs. It does this because excluding natural fires
facilitates dense trees and more tree canopy that can intercept infiltration of precipitation into
groundwater, which replenishes perched aquifers. Invasive or non-native plant and/or animal
species are a threat in localized areas.
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Associated Species
Associated species are listed in table 30.

Environmental Consequences

All Alternatives

Plan components in all alternatives contribute to species viability by managing for sustainable
populations of native species and improving and protecting habitat for threatened, endangered,
and sensitive species (1987 Plan, pages 22-1, 23, 64, 64-1, 66, 95, 108-2, 180, 187, 206-9, 206-
11, 206-12, 206-13, 206-23, 206-30, 206-32, 206-66, 206-67, 206-71, 206-72, 206-79, 206-87,
206-89, 206-98, 206-103, 206-105, 206-108, 206-109, 206-114; FW-WFP-DC-1, 2, 3, 4, 5, 6, 8,
and FW-Eco-DC-1). See At-risk Species in the Wildlife and Plant Issues and Topics section above
for more information.

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance, and once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.

All alternatives have language to meet Arizona water quality standards (1987 Plan, page 28; FW-
Water-DC-7, FW-Water-G-5).

Plan components in all alternatives have plan objectives or management emphasis to improve or
restore riparian ecosystems, direction to use best management practices, and would use either
filter strips (alternative A) or aquatic management zones (remaining alternatives) to protect water
quality and to avoid detrimental changes in water temperature, chemical composition, sediment
deposits, or blockages. These plan components would maintain or improve water conditions,
habitat for aquatic and riparian species, and connected downstream resources. See 1987 Plan,
pages 23, 71, 72, 72-1, 172-177; FW-Rip-Spr-G-3 4; FW-Rip-Spr-O-1; FW-Rip-All-G-3; FW-
Rip-Strm-G-2; FW-Water-G-4.

Designated wildernesses occur in all alternatives. Designated wilderness areas would be managed
according to applicable laws, policy, and Forest Plan direction to preserve wilderness resource
values and wilderness quality, and to emphasize wilderness recreation (1987 Plan, pages 105 to
112; SA-Wild-DC-1 to 11; SA-Wild-S-1, 2; SA-Wild-G-1 to 7). Wilderness designation limits
most active vegetation management because motorized and mechanized use is not allowed.
Motorized and mechanized access can kill or damage plants, can degrade the habitat through soil
compaction and soil loss, and can introduce non-native species which compete with native plants
for resources. This can negatively affect the reproduction and survival of individual plants or
populations. Ground-disturbing activities are primarily confined to main trails, trailheads, and key
points of interest at which invasive species introduction and establishment, or accelerated erosion
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could occur depending on the level of use. The lack of ground-disturbing activities elsewhere
would be beneficial by reducing the risk of invasive plant introduction and dispersal by motorized
or mechanized use. However, limited access associated with designated wilderness could
preclude restoration treatments that require motorized equipment for treatments or safety, or
make them harder to do logistically. Lack of restoration treatments could result in missed fire
return intervals, increased and unnatural levels of fuels, increased density of shrubs and trees, or
establishment and spread of invasive or non-native species. This could slow the trend toward
desired conditions or increase the risk of uncharacteristic fires in localized areas more so than in
the other alternatives. Uncharacteristic fire could facilitate the spread or establishment of invasive
or non-native species, which could then alter area hydrology, fire regime, and biodiversity.

Alternative A

Using the analysis process described under the Species Viability section above, table 30 shows
that under alternative A, habitat quality for springs ranges from poor to good depending on the
degree of spring development, protection, and accessibility. Trends range from away from desired
conditions for springs in poor condition; toward desired conditions for springs in good condition;
and slowly toward desired conditions for springs in fair condition. Likelihoods that springs would
be limiting to the viability of the associated species range from moderate to high (table 30). These
likelihoods were derived by combining the value for habitat abundance with the values for
quality. Springs classified as being in poor or fair condition would have a high likelihood and
springs classified as being in good condition would have a moderate likelihood.

Management effect is considered a 4, which means there could be a decline in habitat quality as a
result of management or lack of management that result from plan components. Plan language for
springs is mainly found in management area 12, Riparian and Open Water, which includes
riparian forests, wetlands, marshes, ponds, and springs. Much of the language in alternative A is
outdated and does not include current science about riparian condition, processes, and natural
disturbances. This alternative has less potential for improvement to the functional condition of
springs compared to the other alternatives, primarily because alternative A does not distinguish
between the various riparian areas that occur on the forest and lacks plan components relative to
composition, structure, and function.

Alternative A does contain beneficial plan components that would maintain or improve riparian in
general, but it has a strong focus on riparian forests and streams. Alternative A emphasizes
riparian recovery; preventing damage to riparian vegetation, streambanks, and channels; and
restoring degraded riparian areas to good condition as soon as possible (1987 Plan, pages 65-8,
172, 174). In support of this, alternative A would also construct 10 miles of fences per decade for
the first two decades where necessary to protect riparian regeneration from grazing (1987 Plan,
page 175). Other protective language includes the following: Only beneficial new special uses are
allowed in riparian areas, and exceptions such as utility line or roads crossing stream courses are
designed to minimize the extent and magnitude of impact to riparian areas (1987 Plan, page 177).
Aggressive fire suppression may be used to prevent resource damage utilizing methods that
minimize long-term adverse impacts to riparian habitats (1987 Plan, page 177). In addition,
acquisition of riparian areas through land exchange is a high priority (1987 Plan, pages 177, 185).
The plan would manage commercial uses, and recreation in some areas, to protect riparian values
(1987 Plan, pages 206-10, 22, 26, and 39). Plan components under alternative A provide limited
guidance for non-native aquatic species control, but not forestwide. Control of the impacts of
non-native plant and animal species and discouraging the introduction of new non-natives is
advocated in the Flagstaff Lake Mary Ecosystem Area and Sedona/Oak Creek Area (1987 Plan,
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pages 206-9, 206-72). Alternative A contributes less to the maintenance and sustainability of
streamcourses on the forest and the viability of the associated species than the other alternatives.

Alternative A lacks plan components that address connectivity between riparian areas and
uplands, between riparian and aquatic habitats and groundwater, and along streams. These
connections are essential for properly functioning spring ecosystems. Alternative A plan language
lacks guidance on protecting and maintaining groundwater quality and aquifer levels, but does
provide focus on keeping an inventory of groundwater and evaluating management practices
(1987 Plan, page 73). Substantial groundwater drawdown has occurred on non-NFS land due to
excessive well pumping, but this is outside the control and authority of the forest. Consequently,
the trend for groundwater (and the springs that depend on it) is away from desired conditions on
non-forest administered lands and static on forest lands for alternative A.

Uncharacteristic fire can result in uncharacteristic flooding, sedimentation, or wildfire in non-fire-
adapted ecosystems like springs. The current plan reduces the threats of uncharacteristic fire on
departed vegetation types (1987 Plan, pages 65-2, 65-3, 65-4, 65-5, 65-11, 206-11, 206-75, and
206-77). Reducing threats of uncharacteristic fire in fire-dependent ecosystems would reduce the
risk of high soil burn severity that could otherwise result in accelerated soil erosion, loss of
protective vegetative ground cover and tree and herbaceous species including in riparian areas.
Reducing the threat of uncharacteristic fire would also indirectly reduce the threat of
uncharacteristic flooding.

Prescribed fire and wildfires managed for resource objectives may be used in fire-adapted
ecosystems in alternative A, but there is no provision for using wildfires managed for resource
objectives in the wildland-urban interface (1987 Plan, pages 92, 155, 165) and the language to
manage wildfires for resource objectives in wilderness impedes the use of this tool (1987 Plan,
pages 111, 112). This plan language limits the restoration of fire as a natural process in the
wildland-urban interface and in wilderness, and canopy cover and shrub density would be
expected to increase in these areas. There would also be increased potential for uncharacteristic
fire in the wildland-urban interface and wilderness portions of this ERU. This is particularly
problematic where the landownership pattern is intermixed with different ownerships. Indirect
negative consequences to springs could be decreased water infiltration to the aquifers that support
springs due to increased transpiration by increased density of shrubs and trees; decreased water
infiltration because tree canopies intercept snow and it could evaporate before it has a chance to
reach the ground and infiltrate into the soil; or increased likelihood of accelerated erosion or
sedimentation from uncharacteristic fire.

The threat of dispersed recreation to riparian resources is not addressed forestwide in alternative
A. Special areas such as the Verde Wild and Scenic River and wilderness, and the management
areas within Flagstaff/Lake Mary Ecosystem Area and the Sedona-Oak Creek Planning Area most
specifically address the conflicts and strategies to resolve resource damage in riparian areas (1987
Plan, pages 105, 115-4; 187-1, 196-2, 206-9 to 206-11, 206-15, 206-22, 206-39, 206-62 to 206-
64, 206-66, 206-68, 206-78 to 206-79). All of these goals and guidelines are similar in that they
set general expectations that recreation impacts should not destabilize ecosystems, and
specifically, that certain activities known to result in resource-recreation conflicts should be
limited in a way that reduces their footprint or that they are not allowed in these areas. Overall,
this direction addresses dispersed recreation’s impact to riparian areas in some areas where there
have been past conflicts and resource damage, but it provides very limited direction when
previously low use areas are “discovered” and see increases in recreation that are unexpected,

Coconino National Forest
200



Final Environmental Impact Statement, Volume lla
Chapter 3. Affected Environment and Environmental Consequences (continued)

such as the Fossil Creek Wild and Scenic River. As a result, alternative A addresses this threat
sporadically compared with alternatives B (modified), C, and D, but it does mitigate some of the
areas where the conflict is most pronounced.

Plan components in alternative A (Forestwide Range and Forestwide Riparian) protect and
minimize impacts to riparian areas through management and fencing, but they also manage
impacts through seeding, which could include non-native plant species that could compete with
native spring vegetation or alter spring hydrology (1987 Plan, pages 69, 176, and 174). It also
allows salting to improve livestock distribution. Salting could be used in spring areas to improve
livestock management by concentrating cattle in certain areas, a practice which could be
detrimental to associated species and their habitat, but salting could also be used in upland areas
to distribute livestock outside of riparian areas (1987 Plan, pages 68 and 175). This is offset by a
standard that requires that forage use be maintained at a level that assures recovery and continued
existence of listed species (1987 Plan, pages 66-1 and 174) and specific objectives to protect
riparian areas and allow them to recover in the first 20 years of the plan (1987 Plan, page 175).

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 30 shows
that under alternative B (modified), habitat quality for springs ranges from poor to good
depending on the degree of spring development, protection, and accessibility. Trends range from
away from desired conditions for springs in poor condition; toward desired conditions for springs
in good condition; and slowly toward desired conditions for springs in fair condition.

Likelihoods that springs would be limiting to the viability of the associated species range from
moderate to high (table 30). These likelihoods were derived by combining the value for habitat
abundance with the values for quality. Springs classified as being in poor or fair condition would
have a high likelihood and springs classified as being in good condition would have a moderate
likelihood.

Management effect is considered a 2, which means the plan components maintain or improve
protection and management for most habitat occurrences in the plan area. Alternative B
(modified) contributes more to the maintenance and sustainability of springs on the forest and the
viability of the associated species than alternative A. This is because alternative B (modified) has
desired conditions, guidelines, and an objective to guide spring management on the forest.
Desired conditions are spring-specific and better provide for the composition, structure and
function of spring ecosystems than alternative A. They promote functional physical and
biological resources consistent with waterflow patterns, recharge, and geochemistry appropriate
to the site; diverse composition and seral stages of native aquatic and riparian species consistent
with spring type, slope, aspect, disturbances and natural solar energy budget; and spring riparian
zones capable of processing sediment, bedload, water quality and supporting perched water-
bearing zones and groundwater recharge (FW-Rip-Spr-DC-1, 2, 3). Goals emphasize springs that
are rarely developed and altered by human-made structures, consistent with existing water rights
and claims and promote physical and biological components that provide habitat for species that
are narrowly endemic or have restricted distributions (FW-Rip-Spr-DC-4 and 5). Guidelines
would manage recharge areas to maintain or improve spring discharge; would maintain or procure
water rights, and would protect spring sources (FW-Rip-Spr-G-1, 2, 4). These guidelines would
maintain or improve water quantity and quality and help protect the biodiversity, endemic
species, cultural values, and unique ecological and biophysical characteristics of springs.
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Guidance is also provided for the protection of groundwater resources and procurement of
instream flows (FW-Water-DC-3,5, FW-Water-G-3). This would maintain baseflows and
contribute to the resilience of spring ecosystems to climate and weather variability. The plan
objective would restore riparian function to at least 25 springs not in properly functioning
condition every 10 years to provide water quantity and aquatic habitat for the recovery of plant
and animal species (FW-Rip-Spr-O-1). Other beneficial language regarding mitigating the effects
of roads, connectivity of drainages, connectivity between streamcourses and upland habitats (FW-
RdsFac-G-2, 5). These guidelines would avoid accelerated soil erosion and loss of vegetation due
to roads, protect water quality; and require that permanent and temporary road construction and
relocation would avoid springs.

Alternative B (modified) removes the plan language limitations that restrict the use of wildfire
managed for resource benefits in designated wilderness allowing wildfire to play its natural role
in wilderness where it is feasible to do so (SA-Wild-DC-4). In contrast to alternative A,
alternative B (modified) removes the restrictions that prohibit the use of wildfires managed for
resource benefits in the wildland-urban interface. This could facilitate the use of fire for
restoration or fuels reduction and would help reduce the vulnerability of springs to
uncharacteristic fire, accelerated erosion, and increased evapotranspiration from increased density
of trees.

Alternative B (modified) has plan language to avoid or reduce soil compaction or disturbance and
excessive vegetation use from domestic livestock in riparian areas. For example, in the livestock
grazing section, grazing should be managed to meet or move toward desired conditions for other
forest resources. Structural range improvements should be built and utilized in a manner
consistent with desired conditions for riparian areas and other sensitive resources. See FW-Graz-
G-2, 4, 5. In addition, where permitted livestock has access to riparian areas, forage use should
maintain those species, allow for plant regeneration, and lead to diverse age classes of woody
riparian species where the potential exists. This guideline does not apply to fine-scale activities or
facilities that are used to reduce livestock impacts to riparian areas at a larger scale, such as
intermittent livestock crossing locations and water gaps. See FW-Graz-G-7. Soil productivity, soil
condition, and vegetation quality and abundance within the area affected by these fine-scale
structures or activities would be of lower quality and abundance compared to areas outside these
areas.

Language in the recreation and trail sections could reduce vegetation, soil, and water damage to
springs associated with recreation. Recreation would be managed to maintain, protect, or improve
ecological attributes, processes and habitat for native species and to be in balance with the
capacity of other resources to support recreation activities (SA-Wild-S-1 to 5; FW-Rec-All-G-2).
Trail use would remain on established trail surfaces, especially in sensitive areas and unplanned
user-created trails are rare (FW-Rec-Trails-DC-11). Trails should be designed, built, rerouted, or
maintained utilizing best management practices that address impacts to other resources and
promote sustainable trail surfaces (FW-Rec-Trails-G-1.)

A guideline in Special Uses would protect riparian resources by recommending against issuing a
lands and recreation special-use permit for activities proposed to occur within 200 feet of
perennial streams, springs, or waters that contribute to or support sensitive resources such as
federally listed or Southwestern Region sensitive species (FW-SpecUse-G-3).
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Habitat and properly functioning ecosystems would also be maintained in localized areas because
of recreation and transportation suitability recommendations (chapter 4 of the revised plan).
These recommendations state that new motorized areas, permanent roads, temporary roads, and
motorized travel are not suitable in designated and recommended wilderness areas and botanical
and geological areas. This adds to the protections that are associated with these special areas from
ground-disturbing activities.

Alternative B (modified) recommends three wilderness areas but they have no known springs.

Alternative C

Alternative C has the same consequences as alternative B (modified), except it would recommend
a total of 13 wilderness areas. The Abineau and Strawberry Crater recommended wilderness areas
are assumed to not have any springs. Recommended wilderness would reduce impacts from
motorized use by promoting motorized vehicle use only for limited administrative and permitted
activities (SA-RWild-DC-1, 2, 5; SA-RWild-G-1, 3, 5). Mechanized uses that maintain and do
not detract from wilderness values would be allowable. However, new trails should be designed
for non-motorized and non-mechanized activities that preserve wilderness character (SA-RWild-
DC-6; SA-RWild-G-5). Implementation of these plan components would reduce disturbance to
soil and vegetation from motorized or mechanized uses, which could be beneficial to associated
species. Limited access associated with recommended (and designated) wilderness could preclude
restoration treatments that require motorized equipment for treatments or safety, or make them
harder to do logistically. Site-specific circumstances would also influence which or whether
restoration treatments might be precluded. Delay or absence of restoration treatments could result
in missed fire return intervals, increased and unnatural levels of fuels, increased density of shrubs
and trees, or establishment and spread of invasive or non-native species. This could slow the
trend toward spring desired conditions or increase the risk of uncharacteristic fires in localized
areas more so than in the other alternatives. Uncharacteristic fire could facilitate the spread or
establishment of invasive or non-native species, which could then alter area hydrology, fire
regime, and biodiversity.

Alternative D
Alternative D has same consequences as alternative B (modified).

Perennial streamcourses, Ephemeral and intermittent streamcourses

Affected Environment

On the Coconino NF, there are three types of streamcourses, or drainages: perennial, ephemeral,
and intermittent. They differ in the timing and duration of waterflow and corresponding
vegetation. Streamcourses include their associated drainages and flood plains. Perennial
streamcourses flow year-round except during extended drought, and though some of their flows
may be below the surface, they support riparian vegetation. Ephemeral streamcourses flow short
term in response to storm events and lack riparian vegetation. Intermittent streamcourses flow
seasonally, usually in response to snowmelt and may contain perennial pools. Some intermittent
streamcourses support riparian vegetation and some do not. The vegetation in ephemeral
drainages is not as diverse as perennial systems, but ephemeral drainages support different
vegetative species than in the adjacent uplands.
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Amount

There are an estimated 5,977 miles of streamcourses within the administrative boundary of the
Coconino NF. The forest manages about 4,975 of these miles (83 percent),with the remaining
miles occurring on lands in various ownerships. About 85 percent of the ephemeral streamcourse
miles, 85 percent of the intermittent streamcourse miles, and 68 percent of the perennial
streamcourse miles within the administrative boundary are managed by the forest.

Of the streamcourse miles managed by the forest, about 76 percent are ephemeral, 19 percent are
intermittent, and 5 percent are perennial. Table 31 and table 32 summarize the information used to
estimate the likelihoods that the various streamcourse types would be limiting to the viability of
the associated species. Ephemeral streamcourses are classified as common because they are
widespread and frequently encountered on the forest. Intermittent streamcourses are classified as
occasional because their distribution is more limited than ephemeral, and they are not
encountered as frequently or are encountered seasonally. Perennial streamcourses are classified as
rare because their distribution is limited and restricted to specific locations on the forest.

Habitat Quality and Distribution

In reference conditions, water was not interrupted by roads, dams, culverts, diversions or other
structures. Streamcourses were connected to the water table, floodplains, and uplands. Water was
not polluted. Invasive or non-native plant and animal species were absent. Streamcourses had
sufficient vegetation, landforms, or large woody debris to dissipate stream energy associated with
high flows; filter sediment, capture bedload, and aid in floodplain development; and improve
floodwater retention and groundwater recharge.

Primary natural disturbances include flooding, adjacent landslides, and changing climatic
conditions, such as drought or extreme temperatures.

Streamcourses, in general, are found forestwide in a variety of substrates, topography, and
gradients. Streamcourses are associated with riparian forests. See the section on riparian forests
for additional information. On the Coconino NF, most perennial streamcourses are located on the
southern and western portions of the forest.

Using the analysis process described under the Species Viability section above, table 31 shows
that habitat quality for perennial streamcourses is poor with a static trend relative to reference
conditions. This means it has a high departure from reference conditions and the number, size of
habitat areas, or evenness in distribution across the landscape is reduced relative to reference
conditions.

Quality is considered poor because some streams have declining flows; some streams exceed
State water quality standards, most streams have invasive or non-native aquatic species, and most
streamside vegetation has invasive non-native plants. Streamflow and some well data indicate a
recent downward trend in groundwater levels adjacent to Flagstaff and communities in the Verde
Valley, particularly in areas that have the high groundwater pumping on private lands but is
outside the control of the Forest Service. Continued or increased pumping may negatively affect
the base flow of streams, especially the Verde River, Beaver Creek, West Clear Creek, and Oak
Creek because domestic use is high adjacent to these streams, which are in the Upper Verde River
and Lower Verde River 4th code watersheds (USDA Forest Service 2016j). Most perennial
streams generally have static or slightly declining flows forecast for the future due to climate and
increased use and groundwater withdrawals on and off-forest leading to reduced quality and
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abundance of habitat for associated species with a few exceptions. Fossil Creek has had the power
plant decommissioned, and therefore, withdrawals reduced, and lower Oak Creek (at Sedona and
Cornville) has a static to slightly increasing trend (USDA Forest Service 2016j). In other
perennial streams on the forest, surface water use is higher than historical conditions because the
number of campgrounds has increased and there is increased recreational use. The static to
downward trend in streamflow is expected to continue over the next 20 years. In addition,
groundwater demand is expected to exceed supply in the foreseeable future, likely affecting base
flow of streams (USDA Forest Service 2016j), thus further limiting habitat for associated species.

Quality of perennial streams is also impacted by non-point sources of pollution. On the Coconino
NF, the most important non-point sources of pollution are from sediment generated from roads
near drainages and livestock grazing (USDA Forest Service 2016j).

Perennial stream quality is also considered poor where there are non-native animals that compete
with, prey on, or share diseases with native species. Non-native animals can alter the composition
and structure of the aquatic environment. Non-native species are found in most of the waterbodies
on the forest at varying levels. A barrier for invasive species was placed in Spring Creek in 2015,
to separate native fishes from non-native species in that area. There is also a barrier in Fossil
Creek.

Table 31. Summary of coarse filter analysis for perennial streamcourses

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Rare Rare Chiricahua leopard frogs,
Quality Poor, Poor, static Poor, trending toward | Colorado pikeminnow, Gila

static chub, Gila topminnow, Gila

Likelihood of High High High trout, headwater chub, Little
Limitation Colorado spinedace, loach
Management 4: Decline in 2: Plan components minnow, razorback sucker,
effect habitat quality as | maintain or improve roundtail chub, spikedace,

a result of habitat quality by narrow-headed gartersnake,

management or maintaining or northern Mexican

lack of improving protection gartersnake, lowland leopard

management and management for | frogs, desert sucker, Little

that result from most habitat and Colorado sucker, roundtail

plan habitat element chub, Sonora sucker, a
components. occurrences in the caddisfly (Lepidostoma knulli),
Plan plan area. a caddisfly (Wormaldia

components may
not exist or may
be few.

planae), a mayfly (Moribaetis
mimbresaurus), California
floater, Fossil springsnail,

Page springsnail, bluehead
sucker, longfin dace, Arizona
snaketail, Persephone’s
darner, Redrock stonefly,
beaver

There is a high likelihood that perennial streams would be a limiting factor to the viability of the
associated species. These likelihoods were derived by combining the values for habitat abundance
with the values for quality.
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Table 31 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality, and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Using the analysis process described under the Species Viability section above, table 32 shows
that habitat quality for intermittent and ephemeral streamcourses in locations accessible to
motorized vehicles is poor with a static trend relative to reference conditions, and fair with a
static trend in inaccessible locations. This means intermittent and ephemeral streamcourses have a
high departure from reference conditions in accessible locations and moderate departure in
inaccessible locations. Easy to get to locations are accessible for motorized vehicles, livestock,
and various dispersed or permitted activities. The potential for accelerated erosion, sedimentation,
soil compaction, vegetation loss, vegetation damage, and pollution is higher in these locations.
Some of these impacts (such as sediments or pollution) could travel down drainages and affect
inaccessible locations.

There is a high likelihood that intermittent streamcourses would be a limiting factor to the
viability of the associated species in accessible locations but a moderate likelihood in inaccessible
locations. There is a moderate likelihood that ephemeral streamcourses would be a limiting factor
to the viability of the associated species in accessible locations, but a low-moderate likelihood in
inaccessible locations. These likelihoods were derived by combining the values for habitat
abundance with the values for quality.

Table 32 also compares management effect by alternative. Management effect categorizes the
relative expected outcome of plan language in each alternative in terms of maintaining habitat
quality and is the result of plan decisions, including plan objectives. Management effect category
values are 1, 2, 3, and 4. The lower the management effects rating, the more effective the
alternative is for maintaining the habitat. The effects of the alternatives are explained in greater
detail in the discussions on the alternatives that follow.

Risk Factors

Perennial streams and ephemeral and intermittent watercourses have the same risk factors as
described for Riparian Forests above.

In addition to Riparian Forest risk factors, the post-fire sediment load to streams can result in loss
of suitable habitat for associated species, fish mortality, and in some cases long-term alteration of
water chemistry and turbidity. Wildfires can cause water quality changes that can kill aquatic
vertebrates and macroinvertebrates (Rinne 2004, USDI Fish and Wildlife Service 2005b, Rhodes
2007), negatively alter the food base for fishes (Earl and Blinn 2003), and can result in stream
and riparian vegetation alteration that negatively affects aquatic ecosystems and habitat (USDI
Fish and Wildlife Service 2005b).

Associated Species
Associated species are listed in table 31 and table 32.
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Table 32. Summary of coarse filter analysis for ephemeral and intermittent streamcourses

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Intermittent  streamcourses Chiricahua leopard frog,
Abundance Occasional Occasional Occasional northern Mexican
Quality Accessible: Accessible: Accessible: Poor, gartersnake, lowland leopard
Poor, static Poor, static trending slowly toward | frog, northern leopard frog, a
_— . G mayfly (Moribaetis
Ine}ccess_lble. Ine}ccess_lble. Inacc_essmle. Fair, mimbresaurus), Arizona toad
Fair, static Fair, static trending slowly toward
Likelihood of | Accessible: Accessible: Accessible: High
Limitation High High .
Inaccessible:
Inaccessible: Inaccessible: Moderate
Moderate Moderate
Ephemeral streamcourses
Abundance Common Common Common
Quality Accessible: Accessible: Accessible: Poor,
Poor, static Poor, static trending slowly toward
Inaccessible: Inaccessible: Inaccessible: Fair,
Fair, static Fair, static trending slowly toward
Likelihood of | Accessible: Accessible: Accessible: Moderate
Limitation Moderate Moderate .
Inaccessible: Low-
Inaccessible: Inaccessible: Moderate
Low-Moderate Low-Moderate
Management 3: Plan 2: Plan components
effect components maintain or improve
maintain or habitat quality by
improve maintaining or
protection and | improving protection
management and management for
for some most habitat and
habitat habitat element

occurrences in
the plan area.

occurrences in the
plan area.

Environmental Consequences

Common to All Alternatives

All alternatives address the threat of invasive plants. Invasive plants can increase as a
consequence of ground disturbance, and once established, would compete with native species for
water and nutrients or could alter the fire regime. All alternatives address the threat of invasive
plants by pointing to the Final Environmental Impact Statement for the Treatment of Noxious or
Invasive Weeds (USDA Forest Service 2005). This direction includes best management practices,
among other guidance, which would help prevent, mitigate, and reduce the threat of invasive
plants. All alternatives prioritize treatments, call for incorporating control measures in project
planning and implementation, and emphasize coordination with partners (1987 Plan, pages 23,
69, 70, 182, 206-14, 206-76, 206-101, 201-116; FW-Invas-DC-1, 2; FW Invas-G-1, 2, 3; FW-
Invas-MgtApp; FW-Graz-MgtApp; FW-RdsFac-G-8; FW-Rec-Dev-DC-9; FW-Rec-Dev-G-2).
Additional information and analysis is discussed under the Non-native or Invasive Species topic
in the Wildlife and Plant Topics and Issues section.
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Under all alternatives, the forest would continue to pursue instream flow rights at similar levels
(1987 Plan, page 206-116, 74; FW-Water-DC-1, 2, 5; FW-Water-G-3, 5), which, if obtained,
would ensure that new requests for water rights would not negatively impact water quantity for
wildlife habitat and riparian vegetation. Procurement of instream flow water rights would
improve the extent of uninterrupted streamflows across NFS lands, thereby providing greater
aquatic and riparian habitat continuity and resilience.

All alternatives have language to meet Arizona water quality standards (1987 Plan, page 28, FW-
Water-DC-7 and G-5).

Plan components in all alternatives have plan objectives or management emphasis to improve or
restore riparian ecosystems and direction to use best management practices, and would use either
filter strips (alternative A) or aquatic management zones (remaining alternatives) to protect water
quality and to avoid detrimental changes in water temperature, chemical composition, sediment
deposits, or blockages. These plan components would maintain or improve water conditions,
habitat for aquatic and riparian species, and connected downstream resources. See 1987 Plan,
pages 23, 71, 72, 72-1, 172-177; FW-Rip-WtInds-O-1; FW-Rip-Spr-O-1; FW-Rip-RipType-O-1,
FW-WFP-O-4; FW-Rip-All-G-3; FW-Rip-Strm-G-2; FW-Water-G-4; FW-BioPhys-Geo-G-8.

All alternatives provide language for monitoring, including the use of aquatic macroinvertebrates
as monitoring indicators for condition of waterways and riparian areas. Water quality monitoring
using the Arizona Department of Environmental Quality standards is also supported under all
alternatives.

Alternative A

Using the analysis process described under the Species Viability section above, table 31 shows
that under alternative A, habitat quality for perennial streamcourses is poor with a static trend
relative to desired conditions. This means it has a high departure from desired condition mainly
because alternative A has little language that addresses non-native or invasive animal species.
Table 32 shows that habitat quality for intermittent and ephemeral streamcourses does not change
from existing conditions.

There is a high likelihood that perennial streams would be a limiting factor to the viability of the
associated species. There is a high likelihood that intermittent streamcourses would be a limiting
factor to the viability of the associated species in accessible locations but a moderate likelihood in
inaccessible locations. There is a moderate likelihood that ephemeral streamcourses would be a
limiting factor to the viability of the associated species in accessible locations, but a low-
moderate likelihood in inaccessible locations. These likelihoods were derived by combining the
values for habitat abundance with the values for quality.

The management effect for perennial streamcourses is a 4 under alternative A, which means the
plan components maintain or improve protection and management for few to no habitat
occurrences in the plan area. This is because there is little plan language for invasive or non-
native animal species or disease, which can significantly and negatively alter the quality of
aquatic ecosystems. Portions of Spring Creek and Fossil Creek would have a low likelihood of
being limiting to the associated fish species because fish barriers separate native from non-native
species. Plan components under alternative A provide limited guidance for non-native aquatic
species control, but not forestwide. Control of the impacts of non-native plant and animal species
and discouraging the introduction of new non-natives is advocated in the Flagstaff Lake Mary
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Ecosystem Area and Sedona/Oak Creek Area (1987 Plan, pages 206-9, 206-72). Alternative A has
language to cooperate with the Arizona Game and Fish Department in evaluating proposals for re-
introducing extirpated species into suitable habitat, on fish stocking and public access for fishing,
and to prevent and/or remove unapproved introduced or invasive species (1987 Plan, page 65-12).

The management effect for intermittent and ephemeral streamcourses is a 3 under alternative A,
which means the plan components maintain or improve protection and management for some
habitat occurrences in the plan area. Alternative A contributes less to the maintenance and
sustainability of streamcourses on the forest and the viability of the associated species than the
other alternatives.

Alternative A has the same effects as described in Environmental Consequences for Riparian
Forests. In addition, alternative A lacks plan components that address connectivity between
riparian areas and uplands, between riparian and aquatic habitats and ground water, and along
streams. These connections are essential for properly functioning ecosystems.

Alternative A plan language lacks guidance on protecting and maintaining groundwater quality
and aquifer levels, but does provide focus on keeping an inventory of groundwater and evaluating
management practices (1987 Plan, page 73). Substantial groundwater drawdown has occurred on
non-NFS land due to excessive well pumping, but this is outside the control and authority of the
forest. Consequently, the trend for groundwater (and the streams that depend on it) is away from
desired conditions on non-forest administered lands and static on forest lands for alternative A.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 31 shows
that under alternative B (modified), habitat quality for perennial streamcourses is poor, but
instead of a static trend, there is a trend toward desired conditions. This means it has a high
departure from reference conditions. This is mainly because the presence of invasive or non-
native animal species in streamcourses is not likely to change, but there is plan language that
addresses non-native or invasive animal species, which provides more guidance and flexibility for
managers to address this threat. Table 32 shows that habitat quality for intermittent and ephemeral
streamcourses does not change from existing conditions, but the trends would improve slowly
toward desired conditions rather than remain static, as in alternative A.

There is a high likelihood that perennial streams would be a limiting factor to the viability of the
associated species. There is a high likelihood that intermittent streamcourses would be a limiting
factor to the viability of the associated species in accessible locations, but a moderate likelihood
in inaccessible locations. There is a moderate likelihood that ephemeral streamcourses would be a
limiting factor to the viability of the associated species in accessible locations, but a low-
moderate likelihood in inaccessible locations. These likelihoods were derived by combining the
values for habitat abundance with the values for quality.

The management effect for all three streamcourse types improves to a 2 under alternative B
(modified), which means the plan components maintain or improve protection and management
for most habitat occurrences in the plan area. Alternative B (modified) contributes more to the
maintenance and sustainability of streamcourses on the forest and the viability of the associated
species than alternative A.

Coconino National Forest
209



Revised Land and Resource Management Plan

Alternative B (modified) has the same effects as described in Environmental Consequences for
Riparian Forests in addition to the following:

The management effect rating is based on language regarding mitigating the effects of roads,
connectivity of drainages, connectivity between streamcourses and upland habitats, and earthen
stock tank locations (to minimize impacts to sensitive resources) (see FW-ConstWat-G-1 and 2,
FW-RdsFac-G-2, 5, 7 and 9). Alternative B (modified) would apply aquatic management zones or
best management practices to perennial, intermittent, or ephemeral drainages to maintain the
chemical, physical, and biological conditions of connected or downstream caves, karst, and lava
tubes (FW-BioPhys-Geo-G-8). The water quantity or baseflows of intermittent and perennial
streams would be sustained to mimic seasonal flow regimes and riparian ecosystems and
corridors would promote the natural role of water, natural hydrogeomorphic processes, sediment
movement and capture, woody debris recruitment and retention, and root masses, and maintain
water tables (FW-Water-DC-5, FW-Rip-All-DC-1). Other updated desired conditions promote
streamcourses having access to their floodplains and natural sinuosity, so flood energy can be
dissipated without causing damage to the channel streambanks; promote natural disturbances in
streamcourses; and provide more detailed desired conditions on the functioning of perennial and
intermittent streamcourses and their floodplains (FW-Rip-Strm-DC-1, 2, and 3).

Unlike alternative A, alternative B (modified) has a desired condition that promotes ephemeral
and intermittent streamcourses as habitat and movement corridor for species (FW-WFP-DC-4 and
6). A management approach in Stream Ecosystems reminds managers that ephemeral
streamcourses may be protected at the project level depending on downstream water quality
issues. Another management approach in the same section encourages coordination with local,
State, private, and other Federal agencies to ensure that natural streamcourses are maintained and
not fragmented by development, which would maintain their function as movement corridors.

As described in the Watersheds and Water section in volume 1, alternative B (modified) better
protects groundwater (and thereby streamcourses) through maintenance of base flows, protection
of water quality, and procurement of instream flows (FW-Water-DC-3, 5, 7 and FW-Water-G-3).
Implementing this guidance would improve the ability of the soil to resist erosion and infiltrate
water, improving water quality and quantity. Riparian vegetation would improve along
streambanks, aiding in the ability to filter sediments; capture bedload; aid floodplain
development; and improve flood-water retention, groundwater recharge, and intermittent and
perennial streamflow, thereby, reducing erosion, improving water quality, and protecting against
water quality degradation. Riparian area function would improve, as would floodwater retention,
streamflow, and groundwater recharge. Consequently, maintenance of groundwater and water
quantity including streamflow should be better protected and move toward desired conditions
implementing alternative B (modified) more than alternative A. Lands of other ownership have
seen substantial groundwater drawdown due to excessive well pumping, but are outside the
control and authority of the forest. Consequently, the trend is away on non-forest administered
lands and likely toward for alternative B (modified).

In contrast to alternative A, plan language in alternative B (modified) addresses connectivity of
habitats forestwide. This alternative addresses interconnected terrestrial, riparian, and aquatic
habitats through desired conditions that would promote access to new habitats, perpetuation of
genetic diversity, species movements, dispersal, and migration (FW-Water-DC-4, 6; FW-Rip-All-
DC-1, 2, 3; FW-Rip-All-G-2; FW-Rip-RipType-G-2; FW-TerrERU-AII-DC-3; FW-TerrERU-
Grass-DC-3; FW-WFP-DC-6; FW-WFP-G-6; and MA-AMesa-DC-3). This language would
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maintain or improve habitat permeability and mitigate effects to linkages. See the section on
Connectivity under Wildlife and Plant Issues and Topics above for more information.

Alternative B (modified) better addresses the threat of invasive species and disease than
alternative A by supporting native species and addressing disease and invasive or non-native
species forestwide. The plan components for invasive species can be applied to any non-native
plant or animal on the forest. The forestwide desired conditions for invasive species (FW-Invas-
DC-1 and 2) and guidelines (FW-Invas-G-1, 2, 3) apply to all organisms. Unlike alternative A,
invasive species guidance is incorporated in many portions of this alternative. See the section on
Non-native or Invasive Species under Wildlife and Plant Issues and Topics above for more
information.

Alternative C
Alternative C is the same as alternative B (modified).

Alternative D
Alternative D is the same as alternative B (modified).

Cliffs, Rocky Outcrops, and Talus Slopes

Affected Environment

Cliffs are vertical or near vertical rock faces. They range in size from a few feet to hundreds of
feet tall and are inherently dynamic, subject to rock fall, ice, and wind and water erosion. Cliff
resources include any naturally occurring material or substances such as plant and animal life,
paleontological deposits, and minerals. Cliffs have unique geology, geomorphology, and
microclimates, and provide habitats for plants and animals adapted to a vertical environment.
They provide perches, roosts, and nest sites for raptors such as peregrine falcons, and microsites
for a variety of vegetation. Cliff dwellings and other heritage sites may occur on cliffs. Small
animals such as bats and wood rats are known to occasionally use these sites. Rocky outcrops can
be small cliffs or exposures of rock.

Talus slopes are geological features composed of a collection of fine to coarse rock fragments at
the base of mountains or cliffs accumulated through periodic rock fall from adjacent cliff faces or
steep slopes. Talus slopes comprise the slopes of cinder cones. Length, width, and depth of talus
slopes can vary widely, as can the size of rock fragments. They are inherently dynamic, subject to
natural rock movement, freeze-thaw action, wind and water erosion, and avalanches. Talus slope
resources include any material or substance occurring naturally such as plant and animal life,
sediments, and minerals as well as associated archaeological features. They provide habitat and
hibernacula for small mammals, reptiles, plants, and invertebrates. They can be devoid of
vegetation or sparsely vegetated. Disturbance from recreation or management activities can
destabilize the talus slopes and alter habitat (USDA Forest Service 2016j). The federally
threatened San Francisco Peaks ragwort occurs on talus slopes.

Amount

Cliffs, rocky outcrops, and talus slopes are considered to be common because they are currently
located where they were historically. The exact amount of these geological features on the forest
is not known.
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Habitat Quality and Distribution

The distribution of cliffs, rocky outcrops, and talus slopes is considered to be similar to reference
conditions. Cliffs are distributed forestwide and are especially notable within numerous canyons
on the forest, along the Mogollon Rim, in the Red Rock-Secret Mountain Wilderness, and on
prominent landforms such as Mount Elden. Examples of areas containing cliffs include the many
canyons of streams draining the Mogollon Rim plateau such as East Clear Creek, Barbershop
Canyon, West Clear Creek, Fossil Creek, the Mogollon Rim, and others. There are other canyon
areas that contain cliffs in the Verde Valley and Sedona area including Oak Creek Canyon,
Sycamore Canyon, and others. Most of these canyons are incised in sedimentary bedrock. Other
cliffs may be found in basalt lava flows. Red Mountain Geological Area is an excellent example
of cliff formations on the forest. Talus slopes also occur forestwide.

The quality of the cliff, rocky outcrop, and talus slope environments (geology, hydrology,
available microclimates, aspect, topography, natural processes, biology) is considered to be
similar to reference conditions at the landscape level, so quality is classified as good. There are
site-specific and localized areas where modifications have occurred such as road cuts, cinder pits,
and rock climbing areas. In some cases, portions of cliffs, outcrops, or talus slopes have been
removed. In other cases, modifications have been slight, e.g., widening of cracks.

The likelihood that cliffs, rocky outcrops, and talus slopes are limiting to the viability of the
associated species is low (table 33).

Table 33. Summary of the coarse filter analysis for Cliffs, Rocky Outcrops, and Talus Slopes

Alternatives B

Habitat Existing Alternative A (modified), C, and D Associated Species
Abundance Common | Common California condor,
Quality Good Good, static Mexican spotted owl, San
Likelihood of Low Low Francisco Peaks ragwort,
Limitation American peregrine
Management 4: Decline in habitat | 2: Plan components falcon, bald eagle, Allen’s
effect quality as a result maintain or improve lappet-browed bat,
of management or habitat quality by spotted bat, Pale
lack of maintaining or Townsend’s big-eared bat,
management that improving protection spotted bat, Flagstaff
result from plan and management for pennyroyal, Lyngholm’s
components. Plan most habitat and clifforake, rock fleabane,
components may habitat element Senator Mine alum-root,
not exist or may be | occurrences in the golden eagle, greater
few. plan area. western mastiff bat, black

spleenwort, ebony
spleenwort, Fossil Creek
bedstraw, Utah
bladderfern

Table 33 compares management effect by alternative. Management effect categorizes the relative
expected outcome of plan language in each alternative in terms of maintaining habitat quality and
is the result of plan decisions, including plan objectives. Management effect category values are
1, 2, 3, and 4. The lower the management effects rating, the more effective the alternative is for
maintaining the habitat. The effects of the alternatives are explained in greater detail in the
discussions on the alternatives that follow.
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Risk Factors

No activities affect cliffs and rocky outcrops landscapewide. The exceptions would be where
people interface with these features, such as near viewpoints, along trails and roads, and at rock
climbing areas and dispersed camping sites. Likely impacts are localized and include soil
compaction, surface disturbance, vegetation trampling and removal, and disturbance of wildlife.
Other localized impacts could include cliff removal and modification during road construction or
maintenance, or during slope stabilization. These activities would affect individuals of certain
species

No activities affect talus slopes forestwide. Localized disturbance from recreation or management
activities, however, can destabilize the talus slopes and alter habitat in specific areas. Habitats that
are located on talus slopes are vulnerable to damage or modification from ground-disturbing
activities that could alter humidity levels, increase sedimentation, or destabilize slopes, which
could alter habitat for certain species.

Associated Species
Associated species are listed in table 33.

Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

Most of the wilderness areas on the forest are in canyons or in mountainous terrain, and therefore,
potentially contain cliffs, rocky outcrops, and talus slopes. Cliffs are specifically mentioned in the
descriptions of Wet Beaver Wilderness, Red Rock-Secret Mountain Wilderness and Munds
Mountain Wilderness (1987 Plan, pages 101 to 104). All of the existing wildernesses in
alternatives B (modified), C, and D include descriptions of topography that could potentially
contain these features. Designated wilderness areas would be managed according to applicable
laws, policy, and Forest Plan direction to preserve wilderness resource values and wilderness
guality, and to emphasize wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to
11; SA-Wild-DC-S-1, 2; SA-Wild-DC-G-1 to 7). Mechanized and motorized travel is prohibited
in designated wilderness, and therefore, these activities would not impact these geological
features. However, dispersed recreation such as rock climbing, hiking, canyoneering, and
bouldering would still be allowable activities. These activities can cause erosion of surfaces, rock
fall, crushing of plants, and rock slides or slides on talus slopes in localized areas. Some cliffs
contain prehistoric cliff dwellings, which are protected by law regulation and policy in all
alternatives.

All alternatives close the Alpine Tundra ERU (which contains cliffs, rocky outcrops, and talus
slopes) to off-trail hiking during snow-free periods (1987 Plan pages 108, 110; SA-Wild-S-3);
prohibit horse and pack stock (except for limited administrative use) on the Humphrey’s Trail and
Weatherford Trail above Doyle Saddle; prohibit camping above tree line; and prohibit
recreational livestock above tree line or in the watersheds draining into the Inner Basin (1987
Plan, page 108; MA-Peaks-S-1, 3; MA-InBsn-S-1; SA-Wild-S-4). These measures protect these
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geological features by protecting the Alpine Tundra itself. The Alpine Tundra is closed to grazing
and is not part of any allotment (1987 Plan, page 110; Chapter 4 of Revised Plan, Grazing
Suitability, table 12). The portion of Alpine Tundra that is located in the Inner Basin of the San
Francisco Peaks is limited to day-use foot traffic (1987 Plan, page 108; MA-InBsn-G-7). This
plan language is protective of these geological features by reducing ground-disturbing activities.

Alternative A

Using the analysis process described under the Species Viability section above, table 33 shows
that under alternative A the quality of cliffs, rocky outcrops, and talus slopes is classified as good.
This means there is a low departure from desired conditions and the number, size, and evenness
of distribution of habitat areas across the landscape are similar to reference conditions. The
guality was considered good, because it was assumed that the associated species could only occur
in suitable sites and would not occur in unsuitable sites (those categorized as poor or fair).

There is a low likelihood that these geological features would be a limiting factor to the viability
of the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for habitat quality. There would be a moderate likelihood if the habitat
for a particular species was categorized as fair, and a high likelihood of limitation if species
habitat was classified as poor.

The management effect is a 4. This means there could be a decline in habitat quality as a result of
management or lack of management that result from plan components. Plan components may not
exist or may be few. Alternative A contributes less to the maintenance and sustainability of cliffs,
rocky outcrops, and talus slopes and the viability of the associated species than the other
alternatives.

Plan components for cliffs and rock outcrops are generally lacking in alternative A, thus there is
little direction for management of these features and the environments they provide. Guidance for
cliffs is generally limited to visual quality and their importance to archaeology. Scenery guidance
for cliffs occurs in the Red Cliff and Front Country Management Areas (1987 Plan, pages 206-43,
206-46). Alternative A directs the forest to manage and stabilize several of the major known cliff
dwellings (1987 Plan, page 56). Management of the stability and integrity of talus slopes and
cliffs and their ecosystems is not addressed in alternative A, and so, the consequences of this
alternative would be that there would be no direction for management of these features and the
habitats they provide.

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 33 shows
that under alternative B (modified), the quality of cliffs, rocky outcrops, and talus slopes would
be classified as good, same as alternative A. The quality was considered good because it was
assumed that the associated species could only occur in suitable sites and would not occur in
unsuitable sites (those categorized as poor or fair).

There is a low likelihood that these geological features would be a limiting factor to the viability
of the associated species. This likelihood was derived by combining the value for habitat
abundance with the value for habitat quality. There would be a moderate likelihood if the habitat
for a particular species was categorized as fair, and a high likelihood of limitation if species
habitat was classified as poor.
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In contrast to alternative A, the management effect is a 2, which means that plan components in
alternative B (modified) maintain or improve protection and management for most habitat
occurrences in the plan area and thus contribute more to the maintenance and sustainability of
cliffs, rocky outcrops, and talus slopes and the viability of the associated species than alternative
A

Unlike alternative A, alternative B (modified) addresses the management of cliffs, rocky
outcrops, and talus slopes in Geological Features, which is a subsection of the Biophysical
Features section.

Desired conditions would maintain the physical and ecological integrity of these geological
features. Plan components would seek to maintain cliffs and other biophysical features in
generally undisturbed conditions and protect them from human activities, maintaining the
cultural, archaeological, geological, hydrological, paleontological, biological, and aesthetic
resources of these features (FW-BioPhy-Geo-DC-1). Plan components also acknowledge the
importance of the specialized habitats for plants and animals that depend on them (FW-BioPhy-
Geo-DC-6). A guideline requires that projects be designed and uses be managed to maintain the
integrity and function of caves, karst, cliffs, and talus slopes. Where alteration of these resources
cannot be avoided, they should be mitigated to mimic pre-disturbance conditions and function
(FW-BioPhys-Geo-G-1). A desired condition in Wildlife, Fish and Plants provides direction to
preserve the composition, structure, and function of the ERUs and the associated physical
features including cliffs and rock piles that provide habitat and refugia for the plants and animals
that depend on them (FW-WFP-DC-5).

Springs, in general, are important habitat components on the forest. Hanging gardens are a
subtype of springs and are formed where water emerges from an underground source on a cliff
face, often at the juncture of geologically distinct rock layers. Forestwide desired conditions for
springs (FW-Rip-Spr-DC-5) provide guidance to preserve the physical and biological components
of springs that provide habitat for narrowly endemic species and those with restricted
distributions such as alcove bog orchid.

The scenic integrity of cliffs is broadly addressed in this alternative. A forestwide Scenic
Resources desired condition recognizes the importance of cultural, historic, and unique geological
features for their inherent scenic values, and would apply to cliffs for both the cultural and
geological integrity (FW-Scenic-DC-6). This guidance is broader because it does not specifically
mention “cliffs,” but unlike alternative A, this guidance applies forestwide.

Forestwide desired conditions for recreation contain guidance that would apply to recreation
activities that could affect cliffs by altering microclimates or cliff surfaces and features used by a
variety of species. A forestwide recreation desired condition states that low impact recreation
principles are widely practiced and sites are free from litter, graffiti, and vandalism (FW-Rec-All-
DC-5). This desired condition would help maintain cliffs in their natural conditions. The
forestwide guidance for dispersed recreation includes a desired condition to maintain areas used
for dispersed recreation in their natural character to the extent possible, while having minimal
evidence of human waste and resource damage (FW-Rec-Disp-DC-3). This guidance would help
to preserve cliff faces, cracks, and microclimates necessary for species habitat requirements, and
would minimize resource damage from uses such as rock climbing.
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There is no specific direction in the Heritage section of the forest plan that applies to cliff
dwellings, but protection of these sites by law, policy, and direction relating to heritage sites
would also protect cliff dwellings and the cliffs with which they are associated.

Recommended wilderness in alternative B (modified) could contain cliffs, rocky outcrops, or
talus slopes although the extent is unknown. Plan components for recommended wilderness
would reduce impacts from motorized use by promoting motorized vehicle use only for limited
administrative and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3, 5).
Mechanized uses that maintain and do not detract from wilderness values would be allowable.
However, new trails should be designed for non-motorized and non-mechanized activities that
preserve wilderness character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan
components would reduce disturbance to these geological features. In addition, it is unlikely that
roads or trails would occur or be built on cliffs or talus slopes that are generally inaccessible. This
language could reduce disturbance to rocky outcrops. However, because rocky outcrops can be
more accessible than cliffs and more stable than talus slopes, roads and trails could be more likely
to intersect them.

Alternative C

Alternative C would have the same effects as alternative B (modified), except there could be
more areas of cliffs, rocky outcrops, and talus slopes affected by the higher number of
recommended wilderness acres proposed in this alternative. The extent of the geological features
is not known. The protective effect of recommended wilderness would be localized.

Alternative D

Alternative D would have the same effects as alternative B (modified), except there would be no
recommended wilderness.

Caves

Affected Environment

Caves include any naturally occurring void, cavity, recess, or system of interconnected passages
beneath the Earth’s surface or within a cliff or ledge, and that is large enough to permit a person
to enter, whether the entrance is excavated or naturally formed. This definition includes any
fissure, crack, lava tube, natural pit, sinkhole, or other opening, which is an extension of a cave
entrance or an integral part of the cave.

Cave resources include any material or substance occurring naturally in caves such as plant and
animal life, archaeological materials, paleontological deposits, water and sediments, minerals,
cave formations, and cave relief features. Most cave resources are not replaceable or renewable.
Some caves are of traditional importance to various American Indian groups.

Caves provide nest, roost, and den sites, and habitat for cave-dwelling and endemic species. A
cave’s suitability for bat roost and hibernacula is determined primarily by cave microclimate;
particularly temperature and humidity, as well as protection from disturbance. Bats, especially
large roosting colonies, are important to cave ecosystems, because cave ecosystems rely almost
entirely on the surface for nutrients and bats deposit considerable amounts of surface nutrients
into caves via guano. Consequently, cave-roosting bats can support an entire ecosystem, and are
often considered keystone species.
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Amount

Caves are categorized as common because most caves are assumed to be currently located where
they were in reference condition, but not all cave locations are known by the Forest Service.

Habitat Quality and Distribution

The distribution is considered to be similar to reference conditions. Because not all caves are
known and because mapping and inventory is lacking for many caves, cave quality is considered
variable. Cave quality includes geology, available microclimates, hydrology, topography, natural
processes, and biology. Some caves are plugged or significantly compromised due to site-specific
circumstances such as highway construction, well drilling, or because they have been considered
hazards. Other caves are in nearly pristine condition.

Using the analysis process described under the Species Viability section above, table 34 shows
that cave quality would be considered good when: recreation or other uses are low or at a level
where cave attributes are not damaged or compromised and the cave is functioning properly; the
cave is inaccessible; and/or the cave is protected from potentially damaging uses by
administrative closure, fencing, gating, or other means. Cave quality would be considered poor
when: recreation or other uses are high or at a level where cave attributes are damaged or
compromised and the cave is not functioning properly; the cave is well-known and accessible and
the cave is not protected from potentially damaging uses by administrative closure, fencing,
gating, or other means. Cave quality is considered fair when the criteria fall between good and
poor.

Table 34 shows that the likelihood that cave habitat would be limiting to the associated species
varies from low to high. These likelihoods that habitat would be limiting to the associated species
were derived by combining the value for habitat abundance with the value for vegetation quality.
Accordingly, when habitat quality is considered good, the likelihood of limitation is low. When
habitat quality is fair, the likelihood of limitation is moderate, and when habitat quality is poor,
the likelihood of departure is high.

Table 34 compares management effect by alternative. Management effect categorizes the relative
expected outcome of plan language in each alternative in terms of maintaining habitat quality and
is the result of plan decisions, including plan objectives. Management effect category values are
1, 2, 3, and 4. The lower the management effects rating, the more effective the alternative is for
maintaining the habitat. The effects of the alternatives are explained in greater detail in the
discussions on the alternatives that follow.
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Table 34. Summary of the coarse filter analysis for Caves

. - . Alternatives B Associated
Habitat Existing Alternative A (modified), C, and D Species
Abundance Common Common Allen’s lappet-
Quality Poor: Good (inaccessible, | Good (inaccessible, browed bat, Pale
Accessible and rarely visited, rarely visited, resources Townsend’s big-
heavily used or | resources in good in good condition), Fair eared bat, spotted
modified condition), Fair (between good and bat, southwestern
Good:- (between good and | poor), or Poor myotis
o poor), or Poor (accessible, not
Inaccessible or (accessible, not protected, high visitation,
protected by protected, high resources highly
other means visitation, modified), static
Fair: Lightly resources highly
Impacted modified), static
Likelihood of Low, Moderate, | Low for caves with Low for caves with good
Limitation or High (see good quality, quality, Moderate for
text) Moderate for caves | caves with fair quality, or
with fair quality, or High for caves with poor
High for caves with | quality
poor quality
Management 3: Plan 2: Plan components
effect components maintain or improve

maintain or improve
protection and
management for
some habitat
occurrences in the
plan area.

habitat quality by
maintaining or improving
protection and
management for most
habitat and habitat
element occurrences in
the plan area.

Risk Factors

No activities affect cliffs and rocky outcrops landscapewide. The exceptions would be where

people interface with these features, such as near view points, along trails and roads, and at rock
climbing areas and dispersed camping sites. Likely impacts are localized and include soil
compaction, surface disturbance, and vegetation trampling and removal. Other localized impacts
could include cliff removal and modification, such as during road construction or maintenance, or
during slope stabilization. These activities would affect individuals of certain species.

No activities affect talus slopes forestwide. Localized disturbance from recreation or management
activities, however, can destabilize the talus slopes and alter habitat in specific areas. Habitats that
are located on talus slopes are vulnerable to damage or modification from ground-disturbing
activities that could alter humidity levels, increase sedimentation, or destabilize slopes, which
could alter habitat for certain species.

Associated Species
Associated species are listed in table 34.
Environmental Consequences

Common to All Alternatives

Plan components in all alternatives contribute to species viability by managing habitat to maintain
viable and sustainable populations of wildlife and fish species and by improving and protecting
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habitat for threatened, endangered, and sensitive species (1987 Plan, pages 22-1, 23; FW-Eco-
DC-1; FW-WFP-DC-1, 2, 3, 5, 6; FW-WFP-G-3, 10). See At-risk Species in the Wildlife and
Plant Issues and Topics section above for more information.

Most of the wilderness areas on the forest are in canyons or in mountainous terrain, and therefore,
potentially contain cliffs, rocky outcrops, and talus slopes. Cliffs are specifically mentioned in the
descriptions of Wet Beaver Wilderness, Red Rock-Secret Mountain Wilderness and Munds
Mountain Wilderness (1987 Plan, pages 101 to 104). All of the existing wildernesses in
alternatives B (modified), C, and D include descriptions of topography that could potentially
contain these features. Designated wilderness areas would be managed according to applicable
laws, policy, and Forest Plan direction to preserve wilderness resource values and wilderness
quality, and to emphasize wilderness recreation (1987 Plan, pages 105 to 112; SA-Wild-DC-1 to
11; SA-Wild-DC-S-1, 2; SA-Wild-DC-G-1 to 7). Mechanized and motorized travel is prohibited
in designated wilderness, and therefore, these activities would not impact these geological
features. However, dispersed recreation such as rock climbing, hiking, canyoneering, and
bouldering would still be allowable activities. These activities can cause erosion of surfaces, rock
fall, crushing of plants, and rock slides or slides on talus slopes in localized areas. Some cliffs
contain prehistoric cliff dwellings, which are protected by law regulation and policy in all
alternatives.

All alternatives close the Alpine Tundra ERU (which contains cliffs, rocky outcrops, and talus
slopes) to off-trail hiking during snow-free periods (1987 Plan pages 108, 110; SA-Wild-S-3),
prohibit horse and pack stock (except for limited administrative use) on the Humphrey’s Trail and
Weatherford Trail above Doyle Saddle; prohibit camping above tree line; and prohibit
recreational livestock above tree line or in the watersheds draining into the Inner Basin (1987
Plan, page 108; MA-Peaks-S-1, 3; MA-InBsn-S-1; SA-Wild-S-4). These measures protect these
geological features by protecting the Alpine Tundra itself. The Alpine Tundra is closed to grazing
and is not part of any allotment (1987 Plan, page 110; Chapter 4 of Revised Plan, Grazing
Suitability, table 12). The portion of Alpine Tundra located in the Inner Basin of the San
Francisco Peaks is limited to day-use foot traffic (1987 Plan, page 108; MA-InBsn-G-7). This
plan language is protective of these geological features by reducing ground-disturbing activities.

Alternative A

Utilizing the analysis process described under the Species Viability section above, table 34 shows
that caves in good condition would have a low likelihood of being limiting to the associated
species, caves in fair condition would have a moderate likelihood of being a limiting factor to the
viability of the associated species, and caves in poor condition would have a high likelihood.

The management effect is a 3, which means that plan components maintain or improve protection
and management for some habitat occurrences in the plan area. Alternative A contributes
somewhat less to the maintenance and sustainability of caves and the viability of the associated
species than the other alternatives.

Alternative A would protect or reduce potential impacts to caves designated as significant under
the Federal Cave Resources Protection Act of 1988 or those being evaluated because they would
be exempt from locational disclosures. Cave locations and resources would also be kept
confidential when needed to protect archaeological resources, wildlife habitat, cave biota,
geological features, and paleontological deposits. This alternative also promotes the issuance of
research permits, which could reduce disturbance to cave environs (1987 Plan, page 51-1).
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Alternative A would protect cave ecology and resources by maintaining cave microclimate,
hydrology, and entrance vegetation; would not use cave entrances or karst for refuse disposal
sites; would consider on a case-by-case basis any request to locate caves using special excavation
techniques; would generally not allow major alterations to caves; would not allow drilling over
known caves: and would not allow sediments from access roads and drilling sites to be washed or
discharged into caves or karst features (1987 Plan, page 51-2).

Alternative B (modified)

Using the analysis process described under the Species Viability section above, table 34 shows
that under alternative B (modified), the quality of caves would be classified as good, fair, or poor,
same as alternative A. There is also a low likelihood that these geological features would be a
limiting factor to the viability of the associated species when the quality of the cave is good, a
moderate likelihood when the quality of the cave is fair, and a high likelihood when the quality of
the cave is poor. It is assumed that the associated species would occupy suitable habitat, i.e.,
caves in good condition, because the habitat would meet their life history requirements.

In contrast to alternative A, the management effect is a 2, which means that plan components in
alternative B (modified) maintain or improve protection and management for most habitat
occurrences in the plan area, and thus, contribute more to the maintenance and sustainability of
caves and the viability of the associated species than alternative A.

Alternative B (modified) updates plan components that pertain to caves and karst with goals that
would maintain humidity, temperature, and disturbance levels in caves consistent with historic
conditions (FW-BioPhys-Geo-DC-3) and that promote the maintenance of undisturbed cave and
karst resources (FW-BioPhys-Geo-DC-1). Unlike alternative A, alternative B (modified) has an
express goal that would maintain the hydrology of karst landscapes and cave formations by
promoting the development or erosion of these features under natural conditions and the naturally
fluctuating background levels of water, sediment, organic matter, and dissolved minerals in
unpolluted water flowing into, from, or within these systems (FW-BioPhys-Geo-DC-2).

Alternative B (modified) has two guidelines that would protect caves and maintain their
ecological integrity. One guideline would require that projects be designed and uses be managed
to maintain the integrity and function of caves, karst, cliffs, and talus slopes. Where alteration of
these resources cannot be avoided, they should be mitigated to mimic pre-disturbance conditions
and function (FW-BioPhys-Geo-G-1). Another guideline would require that aquatic management
zones or best management practices be applied to perennial, intermittent, or ephemeral
streamcourses to maintain the chemical, physical, and biological conditions of connected or
downstream caves, karst, and lava tubes (FW-BioPhys-Geo-G-8).

Alternative B (modified) also has a management approach that reminds managers to collaborate
with key stakeholders regarding conservation, interpretation, and education for cave-dwelling
species and associated resources.

Alternative C
Alternative C would have the same effects as alternative B (modified).

Alternative D
Alternative D would have the same effects as alternative B (modified).
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Coarse Filter Habitat Findings

This section summarizes the coarse filter effects from the Coarse Filter: Habitat section above.
Table 35 shows vegetation and soil quality and trend, likelihood that the habitat is limiting, and
management effect by terrestrial ERU and by alternative. Vegetation and soil quality reflect the
ERU departure and trends from the Vegetation and Fire, and Soil sections in volume | of the
FEIS. Using the analysis process described in the Species Viability section above, likelihood of
habitat limitation values represent the intersection of abundance and quality. The values range
from high (H), moderate-high (M-H), moderate (M), low-moderate (L-M), to low (L). High
means that there is a high likelihood that the habitat could be a limiting factor to the viability of

the associated species.

Table 35. Summary of coarse filter findings for terrestrial ERUs

Habitat Factors

Desert Communities
(BC)

Abundance
Quality-Vegetation
Quality-Saoill

Likelihood of Limitation
Management Effect

Semi-desert Grassland
(SDG)

Abundance
Quality-Vegetation
Quality-Soll

Likelihood of Limitation
Management Effect
Interior Chaparral
(1)

Abundance
Quality-Vegetation
Quality-Saoill

Likelihood of Limitation
Management Effect

Great Basin Grassland
(GBG)

Abundance
Quality-Vegetation
Quality-Saoill

Likelihood of Limitation
Management Effect

Montane/Subalpine
Grassland (MSG)

Abundance
Quality-Vegetation
Quality-Soll

Likelihood of Limitation
Management Effect

Alternative A

Occasional

Fair, static

Occasional
Poor, away

Good, away then fair, away
Good, static
L then M

Good, away then fair, away
Poor, slowly toward
L then M
3

Good, away then fair, away
Overall: Poor, static
Low then moderate

3
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Alternatives B (modified), C, and

D
Poor, away
Fair, slowly toward
H

2

Poor, slightly toward
Poor, slowly toward

H
2
Occasional
Good, away
Good, toward
L
2
Occasional
Good, static
Poor, toward
L
2
Occasional

Good, toward
Overall: Poor, slowly toward
Low
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Habitat Factors
Pinyon Juniper with
Grass (PJG)
Abundance
Quality-Vegetation

Quality-Soll

Likelihood of Limitation
Management Effect
Pinyon Juniper

Evergreen Shrub (PJES)

Abundance
Quality-Vegetation
Quality-Soll

Likelihood of Limitation
Management Effect

Pinyon Juniper
Woodland (PJW)

Abundance
Quality-Vegetation
Quality-Saoill

Likelihood of Limitation
Management Effect
Aspen

Abundance
Quality-vegetation
Quality-soil

Likelihood of Limitation
Management Effect
Ponderosa Pine

(PP)

Abundance
Quality-Vegetation
Quality-Soll

Likelihood of Limitation

Management Effect

Alternative A

Fair, toward then away

Good, away
3
Fair, away
3
Occasional
Good, static
Fair, away
L
3
Poor, away

PP low objective and MCFF, MCIF,
SF: Good, static

PP high objective: Good, slowly
toward

Low objective: Poor, toward then Fair,

toward
High objective: Fair, toward

Good, toward in treated areas and
good, static in untreated areas
Low objective: M then L-M; High
objective: L-M

3
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D

Common

Low objective: Fair, toward then
slowly away

High objective: Fair, toward, then
slowly away

Low objective: Good, slowly toward
short term, slowly away long term
High objective: Good, slowly
toward short term, static long term
L-M

Common
Fair, away

Fair, slowly toward in treated areas
otherwise Fair, static

L-M

Fair, slowly toward

Rare

Poor, away
PP low objective: Good, static
PP high objective: Good, toward

MCFF and MCIF: Good, slowly
toward.

SF: Good, static
H

Common

Low objective: Poor, toward then
Fair, toward
High objective: Fair, toward
Good, toward in treated areas and
good, static in untreated areas
Low objective: M then L-M; High
objective: L-M

2
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Alternatives B (modified), C, and

Habitat Factors Alternative A D

Mixed Conifer with
Frequent Fire (MCFF)

Abundance Occasional

Quality-Vegetation Low objective: Fair, toward then
Fair, static

High objective: Good, toward then
good, static

Quality-Soll Good, static Good, slowly toward

Likelihood of Limitation Low objective: M
High objective: L

Management Effect 3 2

Mixed Conifer with
Infrequent Fire (MCIF)

Abundance Occasional
Quality-Vegetation Fair, away then poor, away Fair, static
Quality-Saoill Good, static Good, slowly toward
Likelihood of Limitation M then H M
Management Effect 3 2
Spruce-fir

(SF)

Abundance Rare

Quality-Vegetation Fair, toward

Quality-Soll Good, static

Likelihood of Limitation H

Management Effect 4 2
Alpine/Tundra

(AT)

Abundance Rare

Quality-vegetation Good, away

Quality-Saoill Good, static

Likelihood of Limitation M

Management Effect 2

Fair, toward then fair, static

Improving habitats, or those maintained in good condition, would contribute to the viability of the
associated species. Compared to alternative A, vegetation quality in following habitats are
improving under the plan direction in alternatives B (modified), C, and D: Semi-desert Grassland,
Great Basin Grassland, Montane/Subalpine Grassland, Pinyon Juniper Woodland, Ponderosa
Pine, Mixed Conifer with Frequent Fire under the high treatment objective, Mixed Conifer with
Infrequent Fire, Spruce-fir, and Alpine/Tundra.

Vegetation quality in alternatives B (modified), C, and D for Interior Chaparral would improve to
good compared to the alternative A long-term trend of fair and away, but the trend would be away
from desired conditions for the life of the plan. The good quality habitat would contribute to the
viability of the associated species, but viability of the associated species could be a concern after
50 years.

Compared to alternative A, soil quality in following habitats are improving under the plan
direction in alternatives B (modified), C, and D: Desert Communities, Interior Chaparral, Great
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Basin Grassland, Pinyon Juniper with Grass under the high treatment objective, Pinyon Juniper
Evergreen Shrub and Pinyon Juniper Woodland, Aspen, Mixed Conifer with Frequent Fire under
the high treatment objective, and Mixed Conifer with Infrequent Fire. Soil quality in Semi-desert
Grassland would improve in all alternatives, and Ponderosa Pine, Spruce-Fir, and Alpine/Tundra
would remain good in all alternatives.

Under all alternatives, the following terrestrial ERUs have a low to moderate likelihood that
habitat would be a limiting factor to the viability of the associated species: Interior Chaparral,
Great Basin Grassland, Montane/Subalpine Grassland, all the pinyon juniper types, Ponderosa
Pine, and Alpine/Tundra. These likelihood levels would contribute to the viability of the
associated species.

Under alternative A, Mixed Conifer with Infrequent Fire would have a moderate-high to high
likelihood of being a limiting factor to the viability of the associated species in the long term.
This is because treatments levels would remain relatively low, so changes in age class diversity,
increased canopy cover, loss of early successional species, and a reduction in herbaceous
understory would contribute to a high departure from desired conditions. Under alternatives B
(modified), C, and D, this ERU would improve to a moderate likelihood of limitation. Although
expected treatment levels would not change, desired conditions in these alternatives have a
greater potential to reduce ERU departure and move toward desired conditions than alternative A.

The following terrestrial ERUs have a moderate-high to high likelihood that habitat would be a
limiting factor to the viability of the associated species under all alternatives: Desert
Communities, Semi-desert Grassland, Aspen, and Spruce-Fir. This is because Desert
Communities and Semi-desert Grassland are in poor condition and there are either no plan
treatment objectives (Desert Communities) or expected treatment objectives are insufficient to
deal with the magnitude of departure (Semi-desert Grassland). The high likelihood of limitation
for Aspen is that expected treatment objectives are insufficient to deal with the magnitude of
departure and some of the contributing factors to the departure (drought, insects, excessive
wildlife herbivory) are outside the control of the Forest Service. The high likelihood of limitation
for Spruce-fir is because the ERU is naturally rare.

Table 35 compares management effects by alternatives as well. Management effect is a measure
of how well plan components maintain or protect habitat occurrences within the plan area. Three
categories of management effect were used: category 2 means that most habitat elements were
protected or maintained, category 3 means that some habitat elements were protected or
maintained, and category 4 means that few or no habitat elements were protected or maintained.
Category 4 generally means that there are few to no plan components to guide management. The
management effects are category 2 for alternatives B (modified), C, and D, because these
alternatives incorporate plan components that are more comprehensive (forestwide versus one
management area), more in line with best available science than alternative A, and address threats
that weren’t recognized when the current plan was developed and amended. This is discussed in
detail under the individual ERUs and habitats above. Notably, alternatives B (modified), C, and D
address Interior Chaparral and Spruce-fir, which have little plan direction in alternative A.

Table 36 shows quality and trend, likelihood that the habitat is limiting, and management effect
by riparian area and by alternative. Riparian functional condition, wetland functional conditions,
quality, and soil quality reflect riparian area departure and trends from the Riparian Area and Soil
sections in volume | of the FEIS.
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Table 36. Summary of coarse filter findings for riparian areas

Habitat Factors

Cottonwood Willow Riparian
Forest (CWRF)

Abundance

Quality- Riparian functional
condition

Quality-soil
Likelihood of Limitation
Management Effect

Mixed Broadleaf Deciduous
Riparian Forest (MBDFR)

Abundance

Quality-Riparian Functional
Condition

Quality-Saoill
Likelihood of Limitation
Management Effect

Montane Willow Riparian
Forest (MWRF)

Abundance

Quality-Riparian Functional
Condition

Quality - Sall
Likelihood of Limitation

Management Effect
Wetlands
Abundance

Quality- wetland functional
condition

Quality-Soll
Likelihood of Limitation

Management Effect

Alternative A

Rare

Fair, slowly toward except
portions of Verde River, Dry
Beaver Creek and Lower Oak
Creek are static in areas of high
recreation and private land.
Poor, slowly toward
H

3

Rare
Good, majority is static to slowly
toward except: Beaver Creek 51
code HUC is Fair, trending slowly
toward; Oak Creek 5% code HUC
is Fair to Good and static; West
Clear Creek 5™ code HUC is
Good and static; and portions of
Fossil Creek where recreation
impacts occur are trending away.
Good, static

M

Rare

Good, static to slowly toward
except Fair, toward in Upper
Clear Creek 5" code HUC
Good, static
M except H in Fern Mountain
Botanical Area and Upper Clear
Creek 5" code HUC in East
Clear Creek and tributaries

3

Rare

By acres: good, toward
By number of wetlands: Fair,
toward
Poor, static
By acreage: M
By number of wetlands: H
3
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Alternatives B (modified), C,
and D

Good, slowly toward

Good, majority is slowly toward
except: Beaver Creek 5" code
HUC is Good, trending toward
except Fair in recreation impact
areas; Oak Creek 5™ code HUC
is Good and toward; West Clear
Creek 5" code HUC is Good and
slowly toward; and Fossil Creek
5% code HUC is Good, toward.

Good, slowly toward

Same as Alternative A except
Upper Clear Creek 5" code HUC
is Good, toward.

Good, slowly toward

M

Good, toward

Poor, slowly toward
M
2
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Habitat Factors Alternative A Alternatives B (modified), C,
and D
Springs
Abundance Rare
Quality Poor for developed, accessible, Poor for developed, accessible,
unprotected springs/away; unprotected springs/away;
Good for undeveloped springs Good for undeveloped springs
that are protected or have poor that are protected or have poor
access/toward; access/toward;
Fair for springs between High Fair for springs between High
and Low/Slowly toward and Low/Slowly toward
Likelihood of Limitation High for poor and fair quality, High for poor and fair quality,
Moderate for good quality Moderate for good quality
Management Effect 4 2
Perennial Streamcourses
Abundance Rare
Quality Poor, static Poor, toward
Likelihood of Limitation H because most streams support | H because most streams support
non-native or invasive fish. non-native or invasive fish.
Accessible portions of streams Accessible portions of streams
are high due to high recreation. are high due to high recreation.
Management Effect 4 2
Ephemeral and Intermittent
Streamcourses
Abundance Occasional
Quality Poor, static Poor, slowly toward
Likelihood of Limitation Accessible: H
Inaccessible: M
Management Effect 3 2

Habitats that are improving, or those maintained in good condition, would contribute to the
viability of the associated species. Compared to alternative A, riparian functional condition in all
riparian forest types and wetlands are improving under the plan direction in alternatives B
(modified), C, and D. The quality of perennial, ephemeral, and intermittent streamcourses would
improve as well. Soil quality would improve in Mixed Broadleaf Deciduous and Montane Willow
as well, while Cottonwood Willow is predicted to move slowly toward desired conditions in all
alternatives.

Spring quality and trend categories would remain the same between alternatives, but the number
of springs in the different categories would change over the life of the plan, depending on various
factors such as future workforce capacity, budget, and Forest priorities, which are unknown at this
time. The categories are: Poor quality with a trend away from desired conditions for springs that
are developed, accessible, and unprotected from human disturbances; good quality with a trend
toward desired conditions for undeveloped springs that are protected or have poor access; and fair
guality with a slow trend toward desired conditions for springs that fall between poor and good.
Any springs that are improved so they move into fair or good quality categories would also
contribute to the viability of the associated species.

Under all alternatives, Mixed Broadleaf Deciduous would have a moderate likelihood that habitat
would be a limiting factor to the viability of the associated species. The likelihood levels for
Cottonwood Willow, Montane Willow, and Wetlands would improve under alternatives B
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(modified), C, and D, compared to alternative A. Cottonwood Willow would go from high to
moderate likelihood and Montane Willow would go from moderate on a portion of the ERU to
moderate for all the ERU. These changes in likelihoods would all contribute to the viability of the
associated species.

Likelihoods of habitat limitation do not change between alternatives for springs, perennial
streamcourses, or ephemeral and intermittent streamcourses. There would be a moderate
likelihood that springs, ephemeral and intermittent streamcourses, and perennial streamcourses
would be limiting only when springs are classified in good condition, ephemeral and intermittent
streamcourses are hard-to-access, and perennial streamcourses have a barrier or other means that
maintain segments free of invasive or non-native species. Otherwise, there are high likelihoods of
limitation in accessible, high recreation use areas; areas that support invasive or non-native
animal species; or developed, accessible and unprotected springs.

Table 36 compares management effects by alternatives as well. Management effect is a measure
of how well plan components maintain or protect habitat occurrences within the plan area. Three
categories of management effect were used: category 2 means that most habitat elements were
protected or maintained, category 3 means that some habitat elements were protected or
maintained, and category 4 means that few or not habitat elements were protected or maintained.
Category 4 generally means that there are few to no plan components to guide management.

The management effects are category 2 for alternatives B (modified), C, and D, because these
alternatives incorporate plan components that are more comprehensive (forestwide versus a few
management areas), more in line with best available science than alternative A, and address
threats that weren’t recognized when the current plan was developed and amended. This is
discussed in detail under the individual ERUs and habitats above. Notably, alternatives B
(modified), C, and D address Interior Chaparral, Spruce-Fir, Springs, invasive or non-native
animals and disease (which contribute to departures in perennial streams), and Spruce-fir which
have little plan direction in alternative A. Management effect categories for alternative A are 3 or
4,

Table 37 shows abundance, quality and trend, likelihood that the habitat is limiting, and
management effect by geological resource and by alternative. Quality reflects information in the
Biophysical Features section in volume | of the FEIS, the current forest plan, and revised forest
plan.

Coconino National Forest
227



Revised Land and Resource Management Plan

Table 37. Summary of coarse filter findings for geological resources

Habitat Factors Alternative A

Cliffs, Rocky Outcrops, and

Talus Slopes
Abundance

Quality

Likelihood of Limitation
Management Effect
Caves

Abundance

Quality

Likelihood of Limitation

Management Effect

Common
Good, static
L

Common

Good (inaccessible, rarely
visited, resources in good
condition) , Fair (between
good and poor), or Poor
(accessible, not protected,
high visitation, resources
highly modified), static
L for caves with good quality,
M for caves with fair quality,
or H for caves with poor
quality

3

Alternatives B (modified), C, and D

Good (inaccessible, rarely visited,
resources in good condition) , Fair
(between good and poor), or Poor
(accessible, not protected, high
visitation, resources highly modified),
static

L for caves with good quality, M for
caves with fair quality, or H for caves
with poor quality

Cliffs, rocky outcrops, and talus slopes would contribute to the viability of the associated species
because they are maintained in good condition under all alternatives. Caves in good and fair
condition would also contribute to species viability depending on site-specific conditions and

species needs.

Under all alternatives, cliffs, rocky outcrops, talus slopes, and caves in good condition would
have a low likelihood of being a limiting factor to the viability of the associated species. Caves
classified as fair quality would have a moderate likelihood of being limiting, whereas caves

classified as poor would contribute little to the viability of associated species and probably would
not be used by the more mobile species.

Table 37 compares management effects by alternatives as well. Cliffs, rocky outcrops, and talus
slopes have a management effect of 4 and caves have a management effect of 3 under alternative
A. The 1987 plan as amended has few to no plan components that address cliffs, rocky outcrops,
and talus slopes and some plan components for caves, but some are out of date. Alternatives B
(modified), C, and D have updated plan components for these geological features. The
management effects are category 2 for alternatives B (modified), C, and D, because these
alternatives incorporate plan components that are more comprehensive (forestwide versus a few
management areas), more in line with best available science than alternative A, and address
threats that weren’t recognized when the current plan was developed and amended. This is
discussed in detail under the individual habitats above.
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Coarse Filter Species Findings

The two-stage coarse filter/fine filter process for analyzing species is described in the Analysis
section under Species Viability above. Viability needs of coarse filter species are generally met by
the coarse filter plan components alone, i.e., providing habitat that meets desired conditions or
movement toward them. Standards and guidelines help meet the viability needs of species
associated with fine filter habitat elements. However, standards and guidelines can also contribute
to the viability for some coarse filter species and a portion of the needs of fine filter species can
also be provided by coarse filter desired conditions for ERUs and the different habitats.

For all species, plan components in all alternatives contribute to species viability by managing for
sustainable populations of native species and improving and protecting habitat for threatened,
endangered, and sensitive species (1987 Plan, pages 22-1, 23, 64, 64-1, 66, 95, 108-2, 180, 187,
206-9, 206-11, 206-12, 206-13, 206-23, 206-30, 206-32, 206-66, 206-67, 206-71, 206-72, 206-79,
206-87, 206-89, 206-98, 206-103, 206-105, 206-108, 206-109, 206-114; FW-WFP-DC-1, 2, 3, 4,
5, 6, 8, and FW-Eco-DC-1). See At-risk Species in the Wildlife and Plant Issues and Topics
section above for more information.

Species with Low to Moderate Likelihood of Limitation

This section discusses the species with no fine filter threats, whose likelihood of habitat and
likelihood of species limitations are low, low-moderate, or moderate across all alternatives for all
their habitats. The species in this group include greater western mastiff bat, pinyon jay, and
western burrowing owl. Table 38 lists likelihood of habitat and likelihood of species limitations
for greater western mastiff bat and pinyon jay. The western burrowing owl is a Southwestern
Region sensitive species and discussed in greater detail below. The likelihoods that habitat would
be limiting to the associated species were derived by combining the value for habitat abundance
with the value for vegetation quality. The likelihoods that the species were limited by its habitat
was derived by integrating the likelihood of habitat limitation with the species F Rank.

The greater western mastiff bat is the largest bat in the United States. Its wing structure is adapted
for straight rapid flight, so it is unable to drink from water sources less than 30 meters long and
needs a vertical drop zone of 10 feet or more to take off from roosts. One dead specimen was
reported from Flagstaff in 1992 (AZGFD 2014). A live young bat was reported from the Red
Rock Ranger District in 2015. Greater western mastiff bat is classified as an Other forest planning
species. These bats roost individually or in colonies in crevices in cliffs and can feed at least

15 miles from their roost sites. They forage for insects over large open bodies of water, at
considerable heights covering extensive areas, and on the ground. Their primary threats are
associated with their habitat.

The distribution of pinyon jays parallels the distribution of Colorado pinyon pine. Pinyon jays
rely on pinyon trees for seed and wander irregularly and erratically for food. They nest in
colonies. Pinyon jays are associated with all three pinyon juniper ERUs: Pinyon Juniper
Evergreen Shrub (PJES), Pinyon Juniper with Grass (PJG), and Pinyon Juniper Woodland (PJW).
Their primary threats are those associated with their habitat. The extensive loss of pinyon pines
on the forest in the early 2000s due to drought and subsequent bark beetle infestations will
undoubtedly also negatively affect populations (Corman and Wise-Gervais 2005).

The ratings in table 38 indicate that the alternatives would result in effects no more substantial
than normal variability in the habitats for these three species. Consequently, there is no risk to
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viability and viability is assured. These species are not further analyzed except additional
information for the western burrowing owl is provided below because it is a sensitive species.

Table 38. Summary for greater western mastiff bat and pinyon jays

Alternative A Alternatives B (modified), C,
and D
Habitat Species Likelihood | LX®IN00d jkelinood ikelinood
habitat is ne habitat is pe
limiting limited by limiting limited by
habitat habitat
Cliffs Greater western L L L L
mastiff bat
PJES Pinyon jay L-M L-M L-M L-M
PJW Pinyon jay L L L L
PJG Pinyon jay L-M L-M L-M L-M

Western burrowing owl

There is one confirmed sighting of western burrowing owl species near (but not on) the forest at
about 6,600 feet elevation in a prairie dog colony near Flagstaff (Corman and Wise-Gervais
2005). There is no known occupied habitat. Burrowing owls are associated with Great Basin
Grassland, Montane/Subalpine Grassland, and Pinyon Juniper with Grass ERUs. There is an
estimated 374,544 acres of habitat on the forest. They are found in flat, open, low-stature
grasslands, sparsely vegetated desert shrub, and edges of human-disturbed land. These owls take
over burrows of prairie dogs and ground squirrels, and dens of coyote, fox and badger. There are
no species-specific risk factors for western burrowing owls. The threats to the species are the
same as the threats to the habitat.

Table 39 summarizes the viability analysis for western burrowing owls. This table was developed
using the analysis process described under the Species Viability section above. It includes
information on the status, F Rank, habitat, habitat condition and trend, likelihood that these
species are limited by their habitat, and the projected management effect, by alternative.
Management effect categorizes the relative expected outcome of plan language in each alternative
in terms of minimizing species viability risk and is the result of plan decisions, including plan
objectives. Management effect category values are 1, 2, 3, and 4. The lower the management
effects rating for a species’ associated habitat, the more effective the alternative is for that species’
viability. These topics and the effects of the alternatives are explained in greater detail in the
discussions on the alternatives that follow.
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Chapter 3. Affected Environment and Environmental Consequences (continued)

Table 39. Analysis summary for western burrowing owl

Alternative A

Alternatives B

(modified), C, and D

Species and Habitat Habitat Habitat Likelihood species
status condition and | Likelihood condition and is limited
trend relative to  species is trend relative
desired limited to desired
conditions conditions
Western GBG Good, away at Shortterm: L | Low and high L
burrowing owl shorttermthen | Longterm: M | objectives:
(Sensitive) Fair, away at Good, static
long term
F Rank =FP* MSG Good, away at Short term: L Good, toward L
shortterm then | Longterm: M
Fair, away at
long term
PJG Fair, toward at L-M Low and high L-M

short term then
Fair, away at
long term

objectives: Fair,
toward at short
term then Fair,

away at long
term

All habitats = 3: Plan
components maintain or improve
protection and management for
some habitat occurrences in the
plan area. Quality of habitat is
maintained or improved by
providing protection,
maintenance, and restoration to
some occurrences.

Management Effect All habitats = 2: Plan components
maintain or improve habitat quality by
maintaining or improving protection
and management for most habitat and
habitat element occurrences in the

plan area.

* FP = Possibly could occur on the forest, but documented occurrences not known.

Common to All Alternatives

There are about 4,184 acres of Pinyon Juniper with Grass (0.02 percent of ERU), 190 acres of
Great Basin Grassland (less than 1 percent of ERU), and 628 acres of Montane/Subalpine
Grassland (3 percent of ERU) in designated wilderness. Plan language for designated wilderness
provides additional protection to these species and would contribute to species viability in all
alternatives. For example, ecosystems would be functioning properly and would support a natural
assemblage of native species indigenous to the wilderness area; management activities and
permitted uses should be designed to maintain or move toward desired conditions for wilderness
and other resources, and use levels should be managed to prevent wilderness values from being
compromised (1987 Plan, pages 105, 108-1 to 108-4; SA-Wild-DC-2, 3, SA-Wild-G-1, 2).

Alternative A

Table 39 shows that the Great Basin Grassland and Montane/Subalpine Grassland ERUs would
remain in good condition in the short term, and fair condition in the long term as tree and shrub
cover would continue to increase. Understory abundance and vigor would decline commensurate
with increased cover of trees and shrubs. In both cases, the trend would be away from desired
conditions.

The Pinyon Juniper with Grass ERU would remain in fair condition in both the short and long
term. It would trend toward desired conditions in the short term due to expected mechanical
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treatments and burning using wildfire for resource objectives, but move away from desired
conditions in the long term because the treatment level is insufficient to offset the negative effects
of excess regeneration and closing canopies.

Table 39 also shows that for alternative A the likelihood that habitat would be a limiting to the
viability of western burrowing owls ranges from low to moderate depending on the habitat. These
likelihoods were derived by combining the species’ F Rank of FP with the likelihood of habitat
limitation variables for each ERU: Great Basin Grassland and Montane/Subalpine Grassland (low
in the short term, moderate in the long term), and Pinyon Juniper with Grass (low-moderate).

The management effect rows show the relative expected outcome of plan language in terms of
minimizing species viability risk. The management effect is classified as a 3 for the Great Basin
Grassland, Montane/Subalpine Grassland, and Pinyon Juniper with Grass, which means that plan
components in alternative A maintain or improve protection and management for some habitat
occurrences in the plan area.

This is primarily because alternative A lacks plan language for the different grassland types that
differ from each other in terms of precipitation patterns, composition, soil types, elevation, and
structure. Plan language is outdated, for example there is an emphasis on forage species rather
than ecological conditions. Alternative A contains language in MA 9 - Mountain Grassland and
MA 10 - Grassland and Sparse Pinyon Juniper Above the Rim to emphasize wildlife habitat in
these areas (1987 Plan, pages 158 and 162), and it includes one standard and guideline to control
the invasion of undesirable plant species to improve and protect wildlife values (1987 Plan, page
164). This would be beneficial for prairie dogs, which feed on native species. In the older sections
of the current plan, guidance for grassland composition is focused on a balanced composition of
cool and warm season grasses, which may or may not include native plant species. This language
does not emphasize forbs, an important food item for many wildlife species. More recently
amended sections of the plan, such as in the Flagstaff-Lake Mary Ecosystem Area, have a more
ecological approach to composition by promoting diverse healthy populations of native plants and
animals with a natural variety of plant species, age classes, and structures, but this guidance is
limited to the FLEA analysis area and does not apply forestwide or include all the potential
habitat for this species.

For Pinyon Juniper with Grass, this rating is because alternative A also does not distinguish
between nor provide desired conditions for the three pinyon juniper types, which differ from each
other in composition, structure, and processes. In the 1987 Plan as amended, there is one broad
vegetation category of Pinyon Juniper. The different pinyon juniper types are differentiated on the
basis of slope. Consequently, vegetation structure, and consequently habitat for these species,
would not be equitably, or naturally, distributed across the landscape and managers lack specific
guidance for the Pinyon Juniper with Grass ERU. The emphasis on the use of prescribed fire and
mechanical treatments to achieve management objectives associated with range and watershed
condition could maintain or improve habitat for these species (1987 Plan, pages 148 through 155;
162 through 165). The recommended silvicultural systems provide sufficient flexibility to move
toward desired conditions; however, the direction to manage cover in Pinyon Juniper with Grass
would leave too much canopy cover across the landscape to return to the desired grassland state
of this ERU and areas of too much canopy cover would not favor habitat for these species.

Prescribed fire and wildfires managed for resource objectives may be used in these ERUs, but
there is no provision for using wildfires managed for resource objectives in the wildland-urban
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interface (1987 Plan, pages 92, 155, and 165) and the language to manage wildfires for resource
objectives in wilderness impedes the use of this tool (1987 Plan, pages 111-112). This would limit
the restoration of fire as a natural process in the wildland-urban interface and in wilderness, and
canopy cover and shrub and tree density would be expected to increase in these areas. There
would also be increased potential for uncharacteristic fire in the wildland-urban interface and
wilderness portions of these ERUs. This would decrease quality of habitat for this species. The
overall impact of not being able effectively manage wildfires for resource objectives in
wilderness or wilderness protections for this species is low due to the relatively small proportion
of acres in wilderness.

Alternative B (modified)

Table 39 shows that the quality of Great Basin Grasslands and Montane/Subalpine Grassland
ERUs would improve, compared to alternative A, to good condition in both the short and long
term. The trend for Great Basin Grassland would improve to static relative to desired conditions
and the trend for Montane/Subalpine Grasslands would improve to toward desired conditions.

The condition and trend for the Pinyon Juniper with Grass ERU would be fair with a trend toward
desired conditions in the short term, but it would trend slowly away from desired conditions in
the long term because the treatment levels (FW-TerrERU-PJ-O-1 and 2) are not sufficient to
offset the negative effects of excess regeneration and closing canopies. Additional activities in the
future would be required to maintain or move toward desired conditions in these ERUS.

Table 39 also shows that the likelihood that western burrowing owl would be limited by habitat
quality would range from low to low-moderate, depending on the habitat. These likelihoods were
derived by combining this species’ F Rank of FP with the likelihood of habitat limitation
variables for each ERU: Great Basin Grassland (low), Montane/Subalpine Grasslands (low), and
Pinyon Juniper with Grass (low-moderate) (table 9). Low to moderate ratings are considered to be
within the natural range of fluctuations for the habitat.

The management effect is classified as a 2 for all the habitats in this group, which means that plan
components in alternative B (modified) maintain or improve habitat quality by maintaining or
improving protection and management for most habitat and habitat element occurrences in the
plan area. This rating is because this alternative distinguishes between the grassland and pinyon
juniper habitats on the forest and contains explicit and updated direction on the composition,
structure, and processes for these ERUS.

Under this alternative, wildfires may be managed for resource objectives in more areas of the
landscape than in alternative A (including wildland-urban interface and wilderness) allowing
increased opportunities to reduce the risk of uncharacteristic fire and to restore fire-adapted
ecosystems (FW-TerrERU-AII-G-2; FW-WUI-DC-4). This could benefit western burrowing owls
by decreasing shrubs and trees that encroach on open portions of its habitat.

Habitat for western burrowing owls would fall within one of the three wilderness areas
recommended under alternative B (modified): the extension to the existing Strawberry Crater
Wilderness. There are 2,327 acres (3 percent) of Great Basin Grassland and 3,619 acres

(1 percent) of Pinyon Juniper with Grass in this recommended wilderness. Recommended
wilderness would reduce soil compaction, accelerated soil erosion, and vegetation damage that
can occur from motorized use by promoting motorized vehicle use only for limited administrative
and permitted activities (SA-RWild-DC-1, 2, 5, 6; SA-RWild-G-1, 3, 5). Mechanized uses that
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maintain and do not detract from wilderness values would be allowable. However, new trails
should be designed for non-motorized and non-mechanized activities that preserve wilderness
character (SA-RWild-DC-6; SA-RWild-G-5). Implementation of these plan components would
reduce disturbance to soil and vegetation from motorized or mechanized uses, which could be
beneficial to associated species. However, limited access associated with recommended and
designated wilderness could preclude restoration treatments that require motorized equipment for
treatments or safety, or make them harder to do logistically. Site-specific circumstances would
influence which or whether restoration treatments might be precluded. Delay or absence of
restoration treatments could result in increased density of shrubs and trees or establishment and
spread of invasive or non-native species, which could decrease the amount or quality of prey
habitat. This could slow the trend toward desired conditions or increase the risk of
uncharacteristic fires in localized areas more so than in the other alternatives. Uncharacteristic
fire could facilitate the spread or establishment of invasive or non-native species, which could
then alter area hydrology, fire regime, and biodiversity. Impacts to the ERUs and western
burrowing owl habitat from wilderness recommendation and the combination of designated
wilderness plus recommended wilderness would be localized and are unlikely to affect the ERUs
at the landscape level because of the small proportion affected.

Alternative C

Alternative C has the same effects as alternative B (modified) except habitat for western
burrowing owl would fall within 2 of the 13 wilderness areas recommended in alternative C.
There would be the same amount of Great Basin Grassland and Pinyon Juniper with Grass ERUs
in the Strawberry Crater extension as in alternative B (modified) and 6 acres (less than 1 percent)
of Montane/Subalpine Grassland in the Railroad Draw recommended wilderness.

Alternative D

Alternative D has the same effects as alternative B (modified). The area covered by recommended
wilderness in alternative B (modified) would be managed under the forestwide and management
area direction applicable to the area in alternative D.

Findings

Considering cumulative effects for wildlife, fish, and plants and the above analyses, all
alternatives would provide for the viability of western burrowing owls, although individuals may
be impacted by site-specific activities or uses. Consequently, none of the alternatives would lead
to a trend toward Federal listing for western burrowing owls, which is a Forest Service sensitive
species. Under the plan language in all alternatives, Great Basin Grassland, Montane/Subalpine
Grasslands, and Pinyon Juniper with Grass habitat would be maintained in good to fair condition,
which would result in effects within the expected normal fluctuations of habitat. Additional
activities would be required in the future to maintain or move toward desired conditions in these
ERUs.

Species with Moderate-High to Very High Likelihood of Limitation

This section evaluates the remaining coarse filter species: ferruginous hawks, beaver, high-
elevation species (Alberta arctic, Colorado blue columbine, corkbark fir, evening grosbeak,
golden-crowned kinglet, Hall’s milkweed, MacGillivray’s warbler, Swainson’s thrush, and three-
toed woodpecker), and Navajo Mogollon vole. These species have no fine filter threats, but the
likelihood of habitat or likelihood of species limitations are not low, low-moderate, or moderate
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for all species habitat interactions in all alternatives. Species habitat relationships with likelihoods
of moderate-high, high, and very high are further discussed. Species habitat relationships that
result in low, low-moderate, or moderate likelihoods are not discussed further because these
represent normal fluctuations in the habitats and there are no concerns about viability. The species
analyzed in this section are all classified as Other forest planning species except the Navajo
Mogollon vole. The vole is a Southwestern Region sensitive species and is discussed in more
detail below.

Ferruginous hawk

Ferruginous hawks migrate and winter on the Coconino NF. There is no documented nesting
(Corman and Wise-Gervais 2005). The current distribution of breeding birds is restricted to
grasslands in northern and northeastern Arizona. Ferruginous hawks range more widely in winter
and are found throughout the state, often in agricultural areas and other open habitats (Latta et al.
1999). Ferruginous hawks are associated with Semi-desert Grassland, Great Basin Grassland, and
Montane/Subalpine Grassland ERUs. These hawks need diverse early successional states of
grasslands, low canopy cover, and herbaceous ground cover to support their prey. Prairie dog
towns can be wintering sites as they provide a concentrated prey source. There are no species-
specific risk factors for ferruginous hawks. The threats to the species are the same as the threats to
the habitat.

Table 40 shows that for ferruginous hawks, Semi-desert Grassland ERU is the only habitat that
has a high likelihood of habitat limitation and a moderate-high likelihood that this species would
be limited by its habitat. The likelihood that habitat would be limiting to the associated species
was derived by combining the value for habitat abundance with the value for vegetation quality.

Under alternative A, the Semi-desert Grassland ERU would be in poor condition with a static
trend relative to desired conditions due to continued increases in shrubs and trees and
corresponding decreases in understory abundance and vigor. This ERU is recovering from a
legacy of excessive grazing, OHV use, as well as ongoing recreational impacts, and drought. Poor
conditions would remain because there are no treatment objectives, however, any activities that
occur in this ERU would need to follow plan direction. According to the Coarse Filter: Habitat
analysis above, the majority of the plan direction for Semi-desert Grassland ERU is in the Verde
Valley and Savannah Management Areas. Plan direction is uneven, i.e., a portion of it is outdated
(primarily in Verde Valley MA) and a portion of it reflects current science (Savannah MA). Plan
language that would positively contribute to habitat quality include an emphasis on improving
watersheds in unsatisfactory condition, which could improve vegetation and soil conditions; an
emphasis on improving less than satisfactory range conditions. In the Savannah MA, there is an
emphasis on letting ecosystem processes play a natural role resulting in an open vegetation
structure, which would increase the area occupied by grasses and forbs and decrease the area
occupied by shrubs and trees in comparison to recent historic levels. Plan language that does not
contribute to habitat quality includes the limitations associated with using wildfires for resource
objectives in wilderness and wildland-urban interface. This limits the use of fire as a tool to
restore grassland conditions.
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Table 40. Analysis summary for ferruginous hawk and beaver

Alternative A Alternatives B (modified), C,
and D
Habitat Species Likelihood Likelihood Likelihood Likelihood
habitat is species is habitat is species is
limiting limited by limiting limited by
habitat habitat
Semi-desert Ferruginous H M-H H M-H
Grassland hawk
Great Basin Ferruginous | Short term: L Short term: L L
Grassland hawk Long term: M L, Long
term: M
Montane/Subalpine | Ferruginous | Short term: L Short term: L L
Grassland hawk Long term: M L, Long
term: M
Cottonwood Willow @ Beaver H M-H M M
Riparian Forest
Mixed Broadleaf Beaver Moderate M Moderate M
Deciduous except Hin except Hin
Riparian Forest localized localized areas
areas
Montane Willow Beaver Moderate M M
Riparian Forest except H in
localized
areas
Perennial Beaver H M-H H M-H

streamcourses

Habitat quality is projected to remain poor under the other alternatives as well. However, a plan
treatment objective would move this ERU toward desired conditions at a slightly faster pace than
in alternative A in both the short and long term. See analysis on Semi-desert Grassland ERU in
the Vegetation and Fire section in volume | of the FEIS. Alternatives B (modified), C, and D
contain updated plan language for Semi-desert Grassland and the plan language limitations to
managing wildfires for resource objectives in wildland-urban interface and wilderness have been
removed, allowing increased opportunities to reduce the risk of uncharacteristic fire and to restore
fire-adapted ecosystems.

Under all alternatives, the likelihood that ferruginous hawks would be limited by its habitats is
low to moderate-high, depending on the habitat (table 40). The likelihood that this species was
limited by its habitat was derived by integrating the likelihood of habitat limitation with the
species F Rank. Ferruginous hawks are migratory and have an F3 F Rank which means that it is
uncommon in its habitat. An F3 F Rank combined with poor habitat quality results in a high
likelihood that ferruginous hawks would be limited by Semi-desert Grassland habitat.

A