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This responds to Mr. David F. Jelly, Deputy Regional Forester's February 10, 1988,
request for formal conhsultation pursuant to Sectlen 7 of the Endangered Specles
act {Act) of 1973, as amended, on the Goronade National Forest Plan and the Mt.
Graham Astrophysical Area Plan. These plans involve the Pinaleno Mountains on
the Coronads Natlonal Forest, Graham County, Artzona. The species of concern is
the endangered Mt. Graham red squirrel (Tamiasciurus hudsonicus grahamensis).

This bislegical epinion (epinien} isnet a land use allecation analysis. The decision
abour the best use of the upper elevalions of the Ptnalenc Mountains invelves
1ssues beyond the Act and is ultimately your decision. In accordance with the Act,
this opinion deals sclely with the affect of the above proposed plans on endan-—

gered species.

A table of contents has been Included (next page) because of the complexity and
length of the supporting text.
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CONSULTATION HISTORY

This section briefly describes past activities reintive to this formal Section 7
consultation.

An opinien on the Coronado yational Forest Plan was issued by the Fish and wWild-
life Service (Service) on December &, 1985, That opinien dealt with Forest Service
pianning for the Pinalenc Yountains outside of 2 3,500-acre area centered on the
highest elevations of the mountains. This 3,500-acre area, referred to as the Mt
Graham Astrophysical Aresz, was under consideration for the placement of an astro-
physical observatory {Figure 1}, (Figures 1, 2 and 5 in this opinion, the only
numbered figures included, are from SDA~FS 1988, Some informatlon was added
to Figure 5). The Forest Servire decided to separate the planning for the Asiro—
physical Area Irem the Coronado Nailonal Forest Plan and address its managament
in conjunction with the astrophysical development proposal from the Unjversity al
Arizona—Steward Observatoery {University of Arizonal.

The December 6, 1985, biclogical opinion predated the proposed and final ruies for
listing the ¥t. Graham red squirrel {red squirrel) as endangered. An evaluation ol
the management pollcies, goals and objectives contained im the Forest Plan for
their effect on the red squirrel was hot made at that time.

This formal consultation will address all Porest Service management activities in
the Pinaleng Mountains {Pinalenos), including management policies, goals, and
cbjectives in both the Coronado National Forest Plan (Foresi Pian) and Mt. Graham
Astrophysical Area Plap {astrophysical Area Plan}.

A list of species was provided to the Forest Service for the Mt. Graham Asiro-
physical Area on april 1, 1986. mwo listed species, the Arizona trout {Salmo
apache} and peregrine faleon (Falco peregrinus)., and three candidate calegory 2
specles, the Finaleno monkey grasshopper (Eurmersea ninalenc), southern spotted
owl (5trix gccidentalis lueida) and the red squirre!, were on that list.

A proposal to list the Mt Graham red squirrel as endangered with critical habitat
was published in the Federal Reglster on May 21, 1686 We provided the Forest
Service with this information informally in May. Our letter of September 22, 1585,
updated the original species list.

On January 12, 1987, the Forest Serviee provided the Service with their assessment
of impacts to the Arizona trout and persgrine falcen as a result of actions in the
Astrophysical Area. The Service concurred with a finding of neo effect to the
peregrine falcon. However, gwing to a lack of information on the potential for
apill of toxic waslies generated by the astrophysical facllity and the lack of a
commitrent 1o develop a management and spill contingency plan for these sub-
stances, we did not concur with the rinding of no effect for the Arizona trout.
The Forest Service was notified of our conclusions in 3 letter dated February 10,
1987. The Fore t sgrvice responded to our CONCErNs in 2 letter dated March 10,
1987, and as a result, we were ahle to comeur with the finding of no effect to the
Arizona trout in our letter dated March 30, 1987. This coneurrence is cOntingent
upen the development and implementatlon of a toxic waste management and spill
contingency plan should an astrophysical facility be permitted in the Pipalenos.
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The Forest Service requested an informal conference with the Fish and Wlidlife
gervice on July 2%, 1986, in regard to the proposed endangered red squirre! and
proposed astrophysical facility. AR August 25, 1986, meeting examined alternative
development plans for the astrophysical faeility to be included in the draft envi-
ronmental impact statement, which was reieased October 7, 1586 {(USDA-FS 1986B).
Further diseussions of the alternatives, potential econflicts with the red squirrel,
and ways to analyze or minimize the conflicts were held December 8-9, 1986, The
Forest Service prepared a draft biological assessment on their preferred alternative,
which was reviewed by Arizona Game and Fish Department {AGFD), University of
Arizona, and the Service at 2 March 25. 1987, meeting. The red squirrel was
\isted as endangered on June 3, 1987. Critieal habitat remained proposed (Fig. 2).
The revised biclogical assessment was transmitted o the Service aleng with a
request for formal Section 7 consultation. The forma! consultation peried began en

June 23, 14987,

The Service established a censultation team with representatives from the AGFD
and the Forest Service. The astrophysical arex applicant, University of Arizena,
was invelved in the consultation through the Forest Sopvice., The team met on
July 9, 1987, to prepare for a meeting with species and project experts that was
held July 14-15, 1987. A representative of the Coalltion to Freserve t. Graham
alss attended the meeting. The team met agaln on July 18, 1987. A meeting to
discuss possible reasonable and prudent alternatives was held on July 29, 1987,
The team met to censider the drafl biclogical opinion on August 3-4, 1987.

copsultation on the Forest Service preferred alternative was halted on
September 17, 1987, prior to the issuance of a final biological opinien. The Forest
Service stated that consultation would be reinitiated on a proposed facility that
the University of Arizonz elaimed would meet their minimum astrophysical develop—
ment needs. The Forest Service further indicated that an expanded biclogical

assessment would be prepared.

The Forest Serviece held 2 meeting on December 15, 1987 to discuss the basis for
analysis that would bhe used in the axpanded biclogical assessment (assessment).
The assessment (USDA-FS 1988) was complated and transmitted to the Service on
February 10, 1988 aleng with the request for reinitiation of formal Sectlon 7 con-
sultation. The 90-day consuitation period began on February 17, 1988.

The copsultation team was re—established with personnel from AGFD, the Forest
Service, and the Service. A meetlng with project and species experts was held
Mareh 15~16, 1998, Representatives from University of Arizona and the Coalition
to Preserve Mt. Graham were In attendance. A meeting with species experts and
the team was arranged on March 28, 1988, prior to the spring red squirrel midden
census. The team met to discuss the draft biological opinion on April 8, 1988,
The formzl consultation period was sxtended first to June 15 1988, then to
Juiy 15, 1988, to accommodate the evaluation of further information.

Ofticials fro:. Jhe Service, the Fores. .rvi.e, and the Universlts ~1 Arizona met
on June 3, 1988, to review the reasonable and prudent alternatives then under
eonsideration. The Service and Forest service heard the views of the Gila Valley
Feonomic Development Foundatien alse on June 3, 1988. Service, Forest Service,
University of Arizona, and Arizona Game and Fish Department officials, and a
representative of the Coalition far the Presarvation of Mt. Graham met on June 13,



4

1588, to further discuss regsonable and prudent alternatives under consideration.
on June 28, 1988, representaiives of the Service, Forest Service, University of
Artzona, Arizona Game and Fish Department, Coalition for the Preservation ol Mt.
Graham, and several law flrms met to share any new information that may have

Lecome available.

This blelogical opinion ls based on information contained in the Foresl Service
assessment, Coronado Natiopal Forest Plan, Mt. Graham Astrophyvsical Arez Plan,
status report for the red squirrel, the draft environmental impact statement, tech—
nlcal Informaticn from the University ef Arizona, conversations and meetings with
experts, published literature. and other sources of information.

BIOLOGICAL OPINION

It is myv blological oplrion that the impiementation of the Ceronado Natignal Forest
Plan as revised by letter dated June 22, 1988, ig not likely to jeopardize the con~
tipued existence of the endangersd Mt. Graham red squirre! because this plan does
not siznificantly increase the existing jeopardy status of this red squirrel.

It is my biological opinion that the implementation of the ML Graham Astro-
physical Area Plan that includes the establishment of the seven telaseope Mt
Graham Observatory on Emerald and High Peaks is likely to jeopardize the con-=
rinued exlstence of the endangered Mt Graham red squirrel because this plan sig-
nificantly increases the existing jeopardy status of this squirrel.

BACKGROUND INFCORMATION: PROJECT DESCRIPTION

This section briefly describes the actions vnder this consultation.

Both the Forest Plan and Astrophysical Area Plan contain a series of management
objectives that will form the basis for further planning to achieve the Forest
Service's goal to provide for multiple use and sustained yield of goods and services
from the Forest in a way that maximizes net public benefits in an environmentally
sound manner. The objectives will be implemented through groups of management
practices and activities called prescriptions. Each preseription has a set of
standards and gunldelines that set performance eritaria for each actlvity. A mare
detziled explanation of forest planning can be found in the Forest Plan znd the
final Envirenmenta] Impact Statement for the Plan.

The proposed Astrophysical Area was evaluated under the same series of manage-
ment objectives as contained in the Forest Plan. Once a fingl decision is made for
the Astrophysical Area, the Astrophysical Area Plan will be incorporated into the
Forest Plan a5 a suppiement. The supplemented Forest Plan will e reviewed and
avaluzred on a 10-15 vear cyele with revisions or amendments vecurring as needed.
The Forest Plan is reviewed periodically within the planning cycle which began in
1985.

Forest Plan

The Forest Plan contains a list of wildlife management preseriptions that are
applicable to all forest areas and activities. Grazing, miners! development, timber
harvest, recreation, and other objectives are 2}l subject to the standards and



5

guldelined contained in the Forest Plan for wildlife. A number of these prescrip-
tions speciflcally mention threatened and endangerad species and state the Forest
Service objectives for these species. A summary of these standards and guidelines

15 given below:

II

Maintain or Improve occupied habltai of commonly hunted species, listed
threatened or endangered species and managemeni indicator specles
through mitigation of Forest artivitles with the cooperatien of Arizona
Game and Fish Department and the Fish and Wildlife Service.

With cooperation of Federal and Arizona wildlife agencies, develop over—
all direction for listed threatened and andangered species. Delist
tederally and state llsted threatened and endangered species in
accordance with species recovery plans. Reoccupy hlstorie habitat
Forest—wide with other ldentifled species.

REelntroduce extirpated native species into historical habitats in
accorcance with cooperative interagency plans.

Consult with Arizona Game and Tish Department and the Fish and wild-
lite Servire during the epvironmental analysls precess on projects
signlficantly affecting wildlife and threatened and endangered plant
hahbitats.

Determine presence of federally and state listed threatened and endan—
gered plant and animal] species in preject areas through site inventory
and consultation with existing data bases aspartof environmental analy—
sis completion. Recommendations for habitat needs will be made on a
project by project basis.

In cooperation with Arizoma Game and Fish Depsartment and the Fish
and Wildlife Service, develop a general activity plan for state and
federally listed threatened and endangeread species. This directional plan
would gulde habitat mahagement c¢n the Forest by

a. Determining critical habitat for threatened and endangered species
and prescribing measures to prevent the destruction or sdverse

modlfications af sueh habitat.

b. Recommending appropriate conservatlon measures ineluding the
designation of special areas to meet the grotection and management
needs of such species,

. Setting priorities for completion of recovery plans in memoranda ¢f
understanding by species.

d. _stablishing a time frame [.r item c above.

Habitat requirements, research needs and transplant goals with comple—
tion dates would be cutlined fer each species within the recovery plan.
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11.

12.

13.

15.

G

Develop management plans for designated endangered species critical
habltat on a site by site basls as species recovery plans are completed.

Within occupied habitat of threatened and endangered species, specific
recommendations regarding mineral entry and oil and gas expleration will
be made on a site by site basis to protect gsuch species,

Tolerance levels for threatened and endangered specles to recreation will
be established on a project site by site basis.

In areas of threatened and endangered species habitat, fuelwaed harvest
standzrds and guidelines will be modlfied as necessary on a site by slte
hasis.

Tolertance levels for threatened and endangered specles for new con-—
struction and maintenance of roads will be established on a project by

project basls,

Transplant listed threatened and sndangered and other identified species
into sujtable habitat follewing guidelines af species recovery plans and
memeranda of understanding.

consider structural improvements &nd maintenance far threatened and
endangered specles' habiiats as rechnology develobs.

Timher management priorities are 12 eniance wildlife and recrsation
resqurces.

t'tilize prescribed fire in wilderness to enhance wilderness values, in-
cluding restoration and maintenance of threatened species habitat.

The PForest Plan contains other prescriptions which pertain to wildlife valties that
would also concern threatened and endangered species management. For informa-
tion on those preseriptions, please refer to the Forest Plan {USDA-FS 198684}, On
June 22, 1988, the Forest Service submitted to the Service an amendment to the
Forest Plan to be considered under the consuitation. The amendment contrined the
tollowing management directives:

1.

The preposed Snow-Flat Treasure Park Campground would be deferred
until the next planning period which wili 2ilow time for development of
the recovery plan and additlenal research on this species. Riggs Ridge
gcampground development would be allowed this planning pericd although
actua! constructlon would likely not occur for at least sevaral vears,
aiso allowing time for more species research and recovery planning.

Vehicle access onto Forest Reads 507 and 6689 would be ¢losed at mile
post 1.8, This clesure is “elo™ 1tue wall® near the bo.” .. of Lae pro-
pased ecritical habitat.

Measures for pet (dog) control within the "Refugium” will be developed
and will involve total prahibition or leash restrictions.



4. Dispersed recreation would be allowed in management area 2A, If
research and/or monitoring indicates that confllcts are present or have
the potentlal to develop, then steps wili be taken to modify the dis-
persed recreation guidelipes to minimize or avold these conflicts.
Closure alone of Forest Road (FR) 50T and 669 to vehicle access ls
predicted to reduce recreational wvisitor use to one-thlrd of current
levals.

5. Compliance with regulations, monitoring of use, and education of the
Forest users would take place through the use of & recreation techniclan
or other persennel working in the area.

Within the area covered by the Forest Ptan, consumptive uses such as grazing,
minera]l development, oil and gas expioration, timber and fuelwood harvest and
recTeation uses. will be subject to hoth their own prescriptions as well as the
wlldlife preseriptlons discussed previously. There have been changes made to the
Forest Plan for these uses in the Pinalenos to proiect the red squnirrel. Ne fuel-
wood gathering will be permitted withln cuitable habitat for the red squirrel to
preserve the downed log component of the habitat. There ls no timber harvest
within red sguirrel habitat. Grazing is not and has not been permitted in red
squirrel suitable habitat. There will alse he no expansion of the two crganizational
gamps located within the red sguirrel habitat.

Total recreation use ln the Pinalene Mountains is estimated in the vicinlty of
na0 O00 visitor use days per year (USDA-FS 1986B). This is approximately half of
the projected capacity of 170,000 visitor use days per vear. Arcess foT 96 percent
of the visitors Ls along Swift Trail {SR 366) where most developed public and pri-
vate recreation sites are located (figure 13, Estimates place recreation growth at 2
to 5 percent per year. At a rate of 5 percent, recreation use would be in the
vicinity of 432,000 visitor use days ln the year 2000.

The increased visiter use includes hath a campground and dispersed recreation
component. There are 47 established dispersed campsites above 7,000 fest elevation
in the Pinalenos accessible via Swift Trail. The High Peak area iz a popular
destination for dispersed campers, hikers, and picnickers. Prasent use is estimated
to be 6.000 Recreation Visiter Days (RVD's), increasing to 7,300 RVD's by the year
2000 without any road closures. With the restrictlons on veohicle access to FR 307
and 669, RVD's are expected to drop to 1,900 and only increase 1o 2.400 by the
year 2000 {USDA-FS 1986B). Combined recreational and camping use of established
campsites would retard or prevent reforestatton of heavily used areas due to
trampling, parking, and camp area malntenance. Much of the impaet would be in
axisting recreaticnal use areas and would not invelve new habitat lesses. In
addition, there is no irretrievable commitment in these areas that would prevent
their restoration as squirrel habitat if data show such a nead.

The Forest Flan contains a large area that would be recammettded for Congres—
sionat designation - wilderness. Cyclical review of the Forest Plan would not
affect management of designated wilderness.



Astrephyaleal Area Plan

The Astrophysical Area Plan contains the same specific standards and guidellnes as
the Forest Plan with some additions deslgned to emphasize management for the red
squirrel. These additions are summarized below:

1. Designate a 470—-acre Research Natural Area for the purpose of maintain-
ing the acreage in a natural climax vegetatlve state.

2. Designate an additional 742 acres as wilderness.

4. Assess needs for and design of studies for both red and tassel-eared
{Seiyrus abertil squirrels in the manapgement Area.

4. Reforest., either by encouraging natural regeneration or by artificial
means, existing fuelbreaks and clearcuts to increase habitat for closed
eanopy old growth forest—dependent species, including the red squirrel.

-5, Mornitor red squirrel populations and habitats annuatly through intensive
Inventory and analysis.

5. Anytimber harvest activities with appropriate stand examinations wili be
done only to benefit specific wildlife or recreation values after consul-
tation with apprepriate parties {Fish and Wildlife Service, Forest bielo-
gist and Arizona Game and Fish Depariment).

7. Raecommend withdrawal Trom mineral entry and mineral leasing om all
3500 acres Lo protect essential habitat for Federal and State listed
threatened and endangered specles, recreational opportunities and
recrestionzl/astrophysical site investments,

Grazing, commercial timber harvest and fuelwood harvest would be prohibited with-
in the Astrophysical Arez and some recreation uses would be curtailed. Daytime
motorized access would be allowed on FR 507 and FR 68%: however, nighttime
aceess would not be allowed above "the wall® en FR 507 (approximately 3.6 miles
above the junction with State Route 366). Public moterized arccess would be pro-—
hibited oh FR 507 and FR 669 from approximately November 15 ta April 15 due to
snow conditions. A gate would be located at tha base of FR 507 to enforce the
elosure. Other roads would be tlosed and reforested.

camplng and hiking would be allowed in the Astrophysical Area except for certain
restrictions in the Astrophysical Use Area to pretect the instruments. The High
Peak Cilenegaz trailhezd would be relocated to belew "the wail” to line up with a

new parking area at that location.

Approximately 24 acres would be allocated under 4 special use authorization for the
proposed Mi, {'razh~ Aastrophysical Observ: .0y Quservatoery} by Unis ~-sity of
Arlzona (Fig. 1). A restricted public use area would protect the Cbservatory from
human activities, such as campfires, gunfire and radio transmissions, that could
affect the proper operation of the telescopes. Otherwise, all prescripticns
descrtbed for the Astrophysical Area apply.
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The proposed Gbservatoery includes three major components: the access roads (FR
507 and 669), Emerald Peak facilities, and the High Peak facilities. The develop-
ment plan provides for seven telescopes, logistics buildings, suppert razilities, a
purled powerline, sewage leach flelds, utility boxes, as well as public parking and

plenic areas.

Some widening and realignment of FR 507 and 669 would be required to provide
year round access to the Observatory. Unilke the existing conditions, these 1uads
would be kept cleared of snow but with restricted access during the winter. Some
new roads would be constructed at Emerald Peak to serve the telescopes.

Faur of the seven telescopes, the 11.3 opticalfinfrared {IR} binccular, two 2M
pptical/IR and the submillimeter interferometer array would be lorated on Emerald
Peak. The remaining three, an 8 optical/IR, 2 3M, and 10M submillimeter tele-
scopes, would be sited on High Peak.

The site development plan alse contains measuras to minimize tree cutting and
clearing, and reduce windthrow and other physical degradation of existing red
squlrre! habitat. These measures will be addressed more fully under Impacts of the
Artian.

BACKGROUND INFORMATION - MT. GRAHAM RED SQUIRREL

This section briefly examines the bislogy of the red squirrel.

The Forest Service expanded biclogical assessment (USDA-FS 1988) provides
detailed information on what is known about the Mt. Graham red squirrel, including
tts habitat, current population, and predieted vulnerability to extinetion. Refer to
that document for information not centained in this summary. Much more informa-
tlen needs o be gathered on this squirrel.

Taxonomy

The Mt. Graham red sguirrei was first described in 1894 from three specimens
taken on August 17-19, 18%4, in the Pinaleno Mountzins by W.W. Price and B.C.
Candit, The collection records show the three were taken from the fir forest on
the summit of ¥t. Graham. The specles was officially described by J.A. Allen in
1894 in the Bulletlr of the American Museum of Natural History (Arizona Game and
Fish Department 1985). The subspecies was recognized on the basis of difference
in color and later differences in slze and various morphometric characteristics.
There may alsc be differences in behavloral characteristice that separate the Mt,
Graham subspecies from other red squirrels.

Habitat Requirements

The Mt. Grazham red squirrel is found in conifer forest, especially old growth
spruce-fir, Douglas fir and mixed conifer types in the upper ele™ lluus of the
Pinalenos. Engelmann spruce {(Picea engelmanill, corkbark fir {Abies lasiocarpa}
and Douglas—fir {(Pseudotsuga menziesii) seeds are the primary food of the red
squirrel, though Engelmann spruce is the meosi impertant source of food. The
cohes containing these geeds are cached by the red squirrel in storage areas or
middens. Other fosds include mushrooms and rusts, hones and carrion, spruce and
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fir cambium. pellen and spruce/fir buds, and perhaps berries and seeds of broad-
leal trees and shrubs. Each of these foods has 4 seasonal importancse. The storeqd
eache of closed conifer cones in each squirrel’s midden provides food through the

winter.

C. Halvorson {19884) judges the existing excellent rated Mt. Graham red squirrel
habitat as not being well provisioned with either red squirrel food or shelter com-
ponents as compared with what are considered excellent coniferous red sguirrel
hapitats in the northern Rocky Mountains. There mzy be differences in the mast
critical habitat componants hetween these twe areas due te ecological anc simatic
conditions within the habitat that resuls in differences in red scuirrel pepulatian
densities or responses to habitat or elimatie changes.

Cigsed conifer cones provide most of the food base in the Pinalenos. Unlike other
red squirrel habitats, there is a marked paucity of grasses, herbaceous material,
and berry preducing shrubs that contribute significantly to the food base of other
populations. The Mt. Graham red squirrel has anly buds, cambium, and mushrooms
as supplementary foods and none are available encugh to sustaln the red squirrel

on & long term hasis,

Middens may be constructed inside a standing hollow tree, in association with
downed logs. or at the base of a large live tree. ylddens are usually located near
good cone crop producing trees within the territory of a squirret. It is net known
how long it takes to establish a midden that ¢can held encugh fones Lo sustzin a
squirrel through a winter.

The microclimate necessary to support & midden is critical to the continued exist-
ence of the squirrel. Areas that are dark, ceol and meist aid in keeping the cones
from drying, opening and losing the seeds to other seed eaters and decay organ-—
isms. In the Pinalencs, the red squirrel and the spruce-fir forest upon which 1t
depends reach the southern most extension of their range. At the latitude of the
Pinalenos, solar radjation iz as much as 4§ percent higher than at the narthern end
of the red squirrel's range. This increase In solar radiation resilts in a drier and
warmer microclimate for middens. Compoundlng this situation !s the low water
vapor found in the desert alr. Red squirreis in the Pinalenos must be more selec—
tive about midden sites than the northern subspecies because of the dryness—solar
radiation condition at this latitude. Sites that possess the necessary microclimate
are not abundant. Younger age stands of trees or areas that have been opened up
by logging, windthrow or other causes do not provide good midden sites as they
tend to be warmer and drier. Data from areas outside the Pinalenos for different
red squirrel subspecies indicate substantial differences in red squirrels per unit
arez in logged versus unlogged areas, There ars significant decreases in midden
densities in logged araas when compared ts unlogged areas. Qpening the canopy
enabies wind and sunlight to degrade midden habitat. Loss of midden habitat
renders areas targely unsuitable for squirrels despite the contihued presence of
cone producing trees,

In addition te good cone producing trees and midden sites, red squirreis generally
require trees for nesting. Nests are typically near middens. Young of the wear
squirrets may not be abie to establish a midden their first year; thus, overwinter—
ing areas may be especlally critical for Jjuvenile survival., $Such areas may be ln
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ljower elevation habitats now secupied by the tassel-eared squirre! and may no
longer be fully availabie to juvenite red squirrels.

Population Size

Using data on tree stand iype and quallty, survey transects, vegetstion plots and
other data, the forest habitats in the Pinzlenc Mountains were evaluated for their
current relative quaillty as squirrel habitat. A total of 22,436 acras were evaluated.
of this acreage, 11,733 acres were considered to contain habitat ranging from
excellent to very poor snd 10,703 acres were Judged to hawve no potential for
squirrels. A breakdown by habitat guallty is given below:

Eabitat Quality Acres % of Total % of Suitable
Excellent 472 .10 4.02
Good 1,564 8.9 13.13
Fair 1,182 5.21 10.07
Poor 2,747 12.24 23.41
Yery Poaor g,ME4 25.71 49.16
Mot Suitable M 47.7% =0
TOTRL 22,436 100.040 99.99

Areas within the sultable habitat were intensively surveved for red squirrel middens
in May 1986 and October 1987. Uslng numbers of observed active middens and
acreages of habitat quality, an estimate of total population was made for spring of
1986 (328 + 55), the fall of 1987 (246 * 40) and spring of 1988 {215). Actlve mid-
dens per habitat quality and density figures are given below:

Density Density

198¢& Aetive 1987 Active

Habitat Active Middans Active ¥iddens

Quality kcres Middens Per ACEa Middens Fer Acre
Excellant 472 71 .15 E3 .11
Foad 1,564 128 .08 9% .06
Fair 1,182 -1 04 35 .03
Poor z,T47 41 ~1 k] "1
Yary Poor 5.768 42 A1 32 . 005

TOTAL 323 2db
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Converting active midden counts to the actual population of red squirrels is not
entirely accurate. Although assumptions were made concerning midden zeotivity
areas {containing one or more middens} in calculating the potential population, we
do not know enough about activity areas in the Plnalencs to be confldent of the
ggsumptions. The actual number of midden activity areas may be higher or lower
than hypothesized for & particular year. The number and density of active middan
activity areas were also used to determine density for acres of red squirrei habitat
not ineluded in the surveys. If areas surveyved had higher or lower densities than
areas nol surveyed, extrapelated density figures would be in error, leading to
erenrs in the population estimates. Purther complicating matters is the fact that
habitat acresges of equal quality were clumped together to create the estimate,
thus approximating a contiguous habitat instead of a fragmented one is exists in
the Pinalenos. Given these factors, the population estimates may be somewhat
optimistie, but are the best available.

The flgures given reflect only that portion of the population that DpOssesses a
midden activity area. Juvenlles may not be accounted for depending on wnen the
survey was made and tranpsient adults would not be included In any survey.
Mortality may be significantly higher for these non-midden related znimals,
decreasing their contribution te recruitment.

The population estimates we have represent three peinis on i curve af the red
squirrel population cycle. Twe are at approximately the same time of year (May
1986, March 1988} and one |3 not {Qcteber 1987). We do not have any data that
show whether the red squirrel is near a high, Jow, or mid-point of its population
evele and what the changes from 1986 io 1588 tell us. We do know that the
estimated population size has declined 33 percent In 2 years (328 o 2158} and we
cannot be sure we have reached the low polnt on the population curve in 1988.

The Forest Service attempted to estimate potential carrying capacity for red
squirrels in the Pinalenses. The Habitat Capabllity Model {HCM) was used o
develop one of the carrying capacity estimates. Using values for food and cover
characteristics of different age and stand quallty of spruce—fir and mixed conifer
types and a pre—setl red squirrel density figure, the HCM generated a predicted
maximum of 502 carrying capacity units. This number was based on 2 density in
excellent habitat in the best population vears of 0.23 red squirrels/acre. This
number may be somewhat over estimated due teo the consolidation of small hablitat
areas. In non-peak years the population will not approach carrying capacity.

Another carrving capacity estimate may be made using the total number of active
and inactive middens as an index. A red squirrel activity area contains a primary
midden and any number of secondary or sateliite middens that may or may not be
actively used in a particular year. In a pesk population vear, all potential activity
areas will be occupied. Some secondary middens may be used by Juvenile squirrels
it the adult telerates them. Distances in an activity area between middens will
vary due to habitat quality, local features, and red squirrel gnergy costs to main—
tain the area. Therefore thc number of potential activity ai:as is some factor
less than the total numbe. of middens found except in peak years where it may
equal or exceed the number of middens found {C. Halversen 158BB}. Using the Lwo
survey periods, a totzl of 444 active znd inactive middens is estimated.
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With the estimated maximums of 502 and 444, remembering that these numbers
represent an eptimistic level of earrying capacity, we can grossly estimate the
population cycle of the red squirrel. Rodent populations undergo pericdic popula=
tion fluctuations (Elten 1939}, [f we assume 3 mean population of 222 to 251
pased on estimated maximums, we sée that the 1988 population of 215 s approxi-
mately one—half of a potential maximum.

keu squirre] populations, like a!l rodent populations, undergo very wide population
fluctuation. Records from other pepulations indicate a 80-80 percent loss in popu-
letion in one yesr is possible (Wolfl and 7asada 1978). Other data indicate that
nopulations may vary as much as four times around thelr balance point {C.
Halvorson L 988B). Given the red squirrel population levels and maximum potentials,
the law peint of the populaticn may drep below 100 anlmals.

Density surveys in 1986 of red squirrels in the Pinalenos averaged 15 squirrels per
100 acres in excellent habitat. This figure s unuesually low in comparison to other
densities Tor the species in North America. Densities of other red squirrel sub-
specles of 35 to 277 per 100 acres inn Alberta, Canada (Rusch and Reeder 1978)
and 51 to 101 per 100 acres elsewhere In Arizona have been reported. Only a
logged area in Arizona, at 16 middens per 100 acres, approached the maximum
densities seen in the Pipalenos (Vahle 1978).

There is considerable evidence that the red squirrel was once more widespread in
the Pinalenos. Surveys in 1814 reported capiuring red squirrels at berween &,583
and 9,906 feet elevaticn and were reported as being common above 8,217 feet ele-—
vation in spruce—Tir forests {Hoffmeister 1986). By the 1850's red squirreis were
not abserved in historic locations and researchers in the 1960's railed to find any
at zll (Minckley 1968). The species was again recorded in 1971 and surveys
completed for the specles status report in 1584 found 31 individuals (Spicer et al,
1985}, Further surveys in 1985 and 1988 located 177 red squirrel middens. The
population estimates contained in the assessment were based on the 1986 and 1987
midden survey data.

Cuprent Status

The Mt. Graham red squirrel was listed as endangered on June 3, 1987. In the
final rule that determined the subspecies to be endangered, modifications to or loss
of habitat and interactions with the tassel-eared sguirre! were llsted as the pri-
mary factors in determining the species’ status.

The joss of habitat to the red squirrel paralleis the logging of the Pinalenos from
1880 to 1973, Logging began In the lower glevation ponderosa pine and oak areas
and may have resulted in physical changes to these areas that made them less
usable by red squirreis. Logging operatiens reached the mlixed contfer types in the
1946-1958 period and the spruce—Tir types on the summits in 19563. It was in the
period of the 155Q's and 1960's that researchars noted the disappearance of the red
squirrel (Minckley 1078,

In addition to timber harvest, roads destroyed forest habitat directly and also
indirectly through opening edges and windthrow that opened forest canopies, drying
soils and middens. The 1956 Nuttall Fire purned 29,000 acres of shrub and forest
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habitats, further removing red squirrel habitat. Construetion of campgrounds for
the Increasing number of recreationists aiso removed some potential habitat areas.

In the 1940's, the Arizona Game and Fish Department Introduced the tassel—eared
squirrel to the Pinalenos. This specles has expanded into the ponderosa pine and
mixed conifer forests and may be competing with the red squirrel in those areas.
The tassei-eared squirrel has aiso been reported in the spruce—fir habttat. Much of
the present tassel-eared squirrei babitat would not support middens but may have
beent impartant over—wintering sites for red squirrel young of the year.

another factor in the current status of the red squirrel is the impact of human
presence. The red squirrel elsewhere in its range has adapted to the presence of
people and their facilities within sultahle habitat. We do pot have information.
however, as to the reductions in habltat use that result from human disturbance.
i areas With abundant habitat and large red squirre] populations, impacts from
human presence may notl be readily apparent. The effect of people on ML, Graham
red sgulirrels is unclear.

The past logging, road construction, campgrounds, forest fires, and perbhaps Intro-
duction af the tassel-eared sguirrel in the Pinslenos have resulted in fragmenta-
tion and reduction of red squirrel habitat. Maps of known midden sites indicate
that most of the middens are concentrated above 9000 feat near the summits of
the Pinalenos (fignre 5). These areas are the most essential to the suryival of the
rad squirrel as a subspecies, both in the long and short term, of all habitats on
the mountain. Of the 11.733 acres of sultable habitat remaining, only 2,038 acres
are good to excellent habitat. This small area represents 17 percent of all suitable
habitat and currently supperts 60 percent of the remaining red squirrels. This
habitar is essential for the survival of this species,

puring the consultation, efforts were made to estimate the past populalien or
carrying capacity for red squirrels in the Pinalenos. The Forest Service, using
HCM, had projected a carrving capaeity of 725 units at 200 years in Ihe futwere.
The increase over present carrying capacity {502) was due 1o growth and develop-—
ment over a 200-year period of red squirre! habitats in the mixed conifer forest.
Only four unlts were gained in the spruce—rir areas that contain most of the cur-
rently rated excellent or good habitats, indicating low potential for further in-
crease in these habitats,

The T25 units can also be projected back in time to approximate the conditien of
the mountain prior te significant human impacts (pre—1880). Bacause the 725 flaure
does not include areas that would remain as habltat already disturbed by humans
{i,e.. State Route 366, campgrounds, ete.), it is actually a low estimate of historic
carrying capacity. It alsc assigns no value to lower elevation habitats disturbed by
logging, Tires and other Incidents and currently cccupled by the tassel-gared
squirrel. These habitats may have provided some value to red squirrels in the
past. Taking into account these factors and information concerning persistence In
size of _mall pepulations, a speculative «srimate of 1000 units in the 1880's vas
maas. This estimate, even though specuiative, can serve as an indlecadion we trend.
If the present maximum carrying capacity, 502, is compared to the possible past
carrying capaeity, a logs of 50 percent of 1880's capacity is estimated. The SPring
1988 optimistie population estimate of 215 is only about 20 percent of the specula-—
tive 1880's potential maximum of 1000.
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Refugium

An examination of maps with plots of known middens shows a definite concenira-
tion of middens in the Emerald=Hawk-High Peaks area. In the assessment, the
882 acres above 10.200 feet contain 136 middens (figure 4. If the boundary 1s
adjusted to conform to the proposed critical habitat area around High Peak (Mt.
Graham c. maps), an additional 10-15 middens are added. This represents approxi~
mately 27 to 30% of the present carrying ezpaecity of 502, Beecause this area
contains the longest contiguous stand of good to excellent habital and the densest
concentration of red squirrel middens, we consider it to be the core or refugium of
the population. For the sake of convenience, the critical habltat boundary pro-
posed in the Federal Register Vol. 51, No. 98, May 21, 1586, for the Hawk Peak-
Mt. Cratam area will be used o define the refugium.

This area. in all likelihood, provides the best existing habitact components for the
.survival of this species, more so than any other area in the Pinaleno Mountains.,
Refugia are extremely important because they provide for the core population of
the species and are most able to survive a catastrophe (e.g., prolonged drought.,
major fire or disease outbreak). This population is also the maln source of indi-
vidusls 10 re—colonize other areas hit by catastrophes. The refuglum must be of
sufficient size and quality to ensure enough individuzis of the population survive
the catasirophe 1o maintain the integrity of the species. There are other clusters
of middens found in areas of good to exceilent habitat, but none are large enough
Lo serve as refugia for the red squirrel. ODwer time, as the forest regeneral2s, we
would expect that the arez around Webb Peak and Ash Creek dralnage would
become more important red sguirrel habitat and cennect with the Emerald Peak

portion of the refugium.

Vulnerability to Extinction

The Mt. Graham red squirrel is, for several reasons, eXtremely vulnerable To
extinction. As an lsolated subspecies with only one population, it is inherently
viulnerable, especially to environmental catastrophes that effect signiflicant portions
of the habitat (Halvorson 19868A and Soule 1988), The red squirrel has survived
such natural catastrophes over its 10,000 vear isolation. The effects of human
actlvities since the 1880's, however, have severely compromised the abillty of the
red squirrel to survive subsequent similar ewvents in the near future.

The red squirrel has both a low population and a low population denstty. There is
2is0 2 limit on current carrying capaclity that effectively prevents expansion of
the popitlation to substantially safer levels, There has been considerable effort in
recent vears to define a "safe” population level that woeuld ensure the survival of a
species over a set period of time. Estimates of 300 indlviduals have been praopased
in the literature: however, this figure varies with the type of animal or plant
invelved, the time period, genetic haterozygosity in the population, and other fac-
a1,

Two estimates of thresheld level population size have been developed for the red
squirrel in the Pinalenmos. Dr. €.C. Smith (USDA-FS 1987) estimated that 1350
indtviduals in the spring would be the lower limit able to sustain the populatien.
C. Halvorson (1988A) suggested that 2 medlar spring population of 300 adults and
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yearlings would be s safe minimum with numbers as low as 200 to 250 acceptabie
on a shart term, if the population in both estimates i5 on the verge of increasing
through recruitment during the summer.

The estimated spring red squirrel population bhased on midden counts was 326 In
1486 and 215 in 1988, We do not know if these estimates represent the low range
of a vigorous pepulation or the high of a non-vigorous pepulation. We are inclined
1o believe the populatisn roflsets the latter. This is the beliet, in part, because of
the 246 midden count of Qctober 1987, which was recorded when the population
shouid have been close to its seasonal maximum. Low populations are also critical
when normal population level fluetuations aecur. The low population and carrying
capacity increase the natural vylperability of the red squirrel to catastrophe.

Both the red squirrel and the spruce—fir habitat upon which it depends are at the
extreme southern edge ol their range and are subject to siress of temperalure,
isolation, and dryness that strongly influence their survival. The extremely low
density of red squirrels in the Pinalenos may be an indication of the population’s
response to a habjtal under stress. AS stated previously, the Mt. Graham red
squirrel is dependent upon cone Craps for the major portion of its food source.

Dependence of cone crops alone is hazardous. Conifers do not produce large cone
crops every vear and there is the additienal vartance involved in seed viability.
The tree species the rad squirrel depends on are at the southern limit of their
range and may, therefare, produce fewer good cone crops and have lower seed
viabilitles than In other portions of their range. Douglas lir produces good crops
every 2 to 11 vears, Engelmann spruce every Iwo 1o five years and corkbark fir iz
intermediate between them in other areas of their range. We do not know how
often conifers in the Pinalenos produce goed cone crops; however, an estimate of
two good, two bad and six intermediate cone years per 10 vear cycle has been
mede. We have no data on seed viability, a factor as important as cone numbers,
hecause it is viable seeds that provide food for the red squirrel. Red sguirrei
numbers are more ltkely to fluctuate sharply in response 1o conhe crops than if
there was a substantia) natura} alternative food base. The lower ejevation cak and
pine habitats that may have provided an addltional food resource for red squirrels
tn the past may no longer be fully exploltable by red squirrels due to possible
competition with the introduced tassel—eared squirrel.

In the event of extensive and consecutive ¢cone ¢rop failures, no significant alter-
native fond source exists for the Mt. Graham red squirrel and high mortality may
regult. Recause the habitat 15 so constrained, environmental conditions that
ellminate the cone crep are likely to affect ail or most of the available habitar,
and thereby all or most of the red squirrel population. '

The vulnerability of the red squirrel is lnereased because of the limited knowledge
of its llfe history. 2s well as limited information an the quality of its environment.
We have insufficient data on the remetion of this squirrel to recreation and land
uses, and on bre:diig habits, fecundity, and surviv -ship. We have ertremely
limited data on location of this sguirrel in rewatlon te its population cvele, We do
not understand red squirrel activity aress or dispersal patterns, cone crop produc-
tion cyeles, or seed viability., The limited information base requires a cautious
approach before proceeding with additlonal nabitat disrupting actlvities. This
approach ensures that those actions would not further jeopardize the continued
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axistence of the red squirrel, Development related losses to the red squirrel, that
would be imposed on natural population eyeles, could cause the squirrel to fall
below minimum populations necessary for survival in the event of a catastraphe.
Even in a non—catastrophic situation, a small additional squirrel less, as a result of
numan activities, could be sufficient to reduce the red squirrel population levels
heiow The extinction threshold during lew peints in the populatien cycie.

The influence of the tassei—eared squirrel on the red squirrel 13 also o signillizan:
guestion. The nature gnd exient of their interaction must be ldentified prior to
any program to control tassel-eared squirrels. The habitat quality of the area
where red squirrels and tassel-eared squirrels overtap should zalso be evaluated,
The unknewns surrounding these interactions add a potential additional threat to
the continued existence of the red squirrel.

The long term survival and recovery of the red squirrel depends upon increasing
the quality and quantity of habitat, and concurrently eliminating or reducing man-—
caused martality and interference with red squirrel repreduction. Elimination of
the fragmentation within existing habitat and resteration of other contiguous
potential habitat areas will be especlally important. This will Inerease the amount
of contiguens habitats and reduce wind and solar effeets in adjoining habitats. It
can be achieved by reforesting existing timber harvest areas, fuelbreaks, and roads
and blowdowns, but may take nearly 200 years. Restoration of degraded 2reas
within the good to excellant habitats, especlally in the refugium and areas adjacent
to it, would help to maintain this essential area. Restorarion of arsas that are
potentially good to excellent habitat are also very important. The Forest Service
has predicted, using HCM, that few new squirre] equivalents are attainable at the
higher elevations. More units would be attained at lower elevations where the
mixed conifer forest occurs. However, maximum benefits are 200 vears away. The
Forest Service has estimated it will take that Jong to develop the ald growth hab-
itat needed by the red squirrel. The larger and better the core or refugium area,
the higher the probability of survival of the species until habitat recovery can
oecur. It will take decades, at least, to eliminate or substantially reduce further
increases to the red sgquirrel’s vulnerability to extinetion calsed by past human

activities.

IMPACTS OF THE ACTION: FOREST FLAN

This saction describes the impacts of the Porest Plan on the red squirrei.

Land Management Prescriptions

Overall, implementation of the land managemeni prescriptions and associated
standards and guidelines contained in the Forest Plan and Astrophysical Project
Plan are an improvement over the status quo for the red squirrel. The emphasis
on managemant to maintain and enhance habitat is of special importance in this
determination. The commitments to reforest the fuelbreaks and degraded areas will
. eiD Lae reforestation proee - vital io the long term survival of the sed squirrel
Controls and prohibitions on timber and fueiwood harvest. expansion of existing
human use facilities, and recrestion use preserve existing red sguirre! habitat and
protact individual red squirrels fTom excessive disturbance. The prescriptions con-
cerning the commitments to develop and implement recovery plans, monitoring, and
other protective features are also necessary 1o secure the future of the squirrel.
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As standards and guidelines contained in the wiidlife protection prescription are
adhered to and guided by red squirrel needs, adverse effects to the red squlrre]
from consumptlve uses such as commercial timber harvest and fuelwooed cutting will
be minimized or eliminated. Areas are present in the Pinalenos where these
activities may take place without affecting the red squirrel. In zdditien. proper
reforestaticn wlll require timber stand manzgemant to enhance aid growth develop-
treme rrevent disease cutbreaks, and suppress the likelihoed of lre.

Recreatlon

Increases in recreation use of the Pinalenos wanld adversely affeet the red squirrei
in several wawys. Direct mortality is the most obvious adverse affect. With the
inerease in traffic on both FR 507 and FR 86% and the Swift Trall, road kills of
red squirrels will likely inerease. In 1987, one kill was documented on Swift Trail
and another two or three were reported but not confirmed. Road kill deaths may
be highest during juvenile dispersal; however, any animal whose midden activity
area is near a road is at risk. Other forms of direct mortality may Include poach-

ing, aceidentai snooting and capture by pets.

Egqually important is the loss of habitat and habitat components due te recreational
activities. Fuelwood zathering for campfires, mushroom and berry sicking that
removes scarce supplemental food resources, trampling of tree seedlings at camp-
sltes and other areas, al! have some effect on red sguirrels, The construction af a
new campground at Riggs Ridge would remove 23.3 acres of currently rated very
poor hablitat. OQwer the long term, this habltat wouid continue te rate as 23.3
arres of vary poor habitst because it [s too low in elevation to support either
mixed conifer ar spruce fir.

The third type of impact to red sguirrels from recreationists is the least under-
stood. Red squirrels are not notoriocusly shy animals. In many places throughout
their range, they are found in ¢close proximity 1o human developments and adapt {o
human presenice gquite readily. However, there are indications that the type of
human activity involved may affect the degree of red squirrel adaptation. and that
the Mt. Graham red squlrrel may be more vulnerable te human use lmpacts than
other red sgquirrels.

Recreationists are an uncontrelled impact. They are not concentrated in onhe place
and can thereby reach any area of red squirrel habitat, although those midden
activity areas nearest developed or established campsites, roads, ortrails, would be
most affected. Red squirrels are attractive small mammals that have g high level
of acceptabllity with the publle. If one 1s seen, peosple would attempt to get
closer for a2 bhetter ook and perhaps take pietures. The red squirrel remains
within its midden area and does not flee very far away if it feels threatened.
Presence of people an the midden interrupts normal activities to some extent (some
red sqguirrels in the Pinalenos are iess shy than others} but may also lead to
attempts to abuse the animal 't »Wing items in an 2er~~pt o hit 1t or attempt o
capture it), lure it with unnatural foods {pecans, crackers, etc.) or vandailsm o1
the midden. Because the Mt., Graham red squirrel seems less wary than other
subspecies, it is more vulnerahbie fo these types of physical abuse, or of capture by
dogs (C. Halvarson 198R8C). The approachabllity of the red squirrel in the Pina-
lenos has been noted by both Forest Service and Service personned.
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We do not infer that recreationists are intentionally disruptlve. What may se¢m Lo
be undamaging wildlife observation may be affecting the red squirrel In subtle
ways. Watching intruders instead of gathering and storing cones has an effect on
winter survival and if intruders enter into the immediates midden area, storage
activities are disrupted. The red squirrel may also be less aware of other patential
dangers (l.e., predators such as goshawks) If engaged in observing humans in the
vicinity of the midden. Data from oiher areac fC, Halwareqn 1988D) indicate that
portiens of an activity area or part af a midden may be abandoned If human
presence becomes Ioo intrusive. Al animal disturbed by capture or harassment on
the midden may not utilize the ares where the action occcurred. Red squirrels
avoid areas of dense camping and would likely abandon a midden activity area that
contained a well used camp site within 25 feet of the main storage area {C.
Halverson 1988D). Red squirrels with young in the nest are the most sensitive to
nearby uses or intrusions into the midden activity area.

Preliminary information sugsests that Intermittent exposure to an impact is more
deleterious than a cantinuous exposure (C. Halvorson 1988D). Red squirrels
apparantly adapt better o a continuous human presence than one that appears at
trregular intervals and irregular levels. The constant expesure aljows the animal te
study the intruslen over time and adapt to its presence. This assumes thai the
intrusion is of a low encugh level that red sauirrels do not immediately leave the
area and not return. A low level intermitient intrusion would be less disruptive
than either a larger intermittent or a larger continuous intrusien. For exampie,
an poeasionzl hiker passing through a midden activity area without stopping is far
less intrusive than & well used pienic or camping area in the same ared or a
permznently manned statien. The station would Iikely have a zone of abandonment
asround it. the extent of which would be related to the difficulty the red squirrel
has in adjusting to its presence.

In sum, recreationists are inveived in direct moriality through road Rills and
harassment deaths from dogs, rocks, or poaching, and in habital {osses for Tenrea-
tional facilitjes. in addition, through harassment lmpacts that we do not clearly
understand, recreationists aise adversely affect the ablility of the red squirrel to
behave normally. Recreation impacts are mostly Intermittent, with levels of use
varying seasonally and weekly, as well 25 by lecation. It is our conclusion that
the effects of recreation on the red squirrel may be significant and that increases
in use levels within the best habitat for the red squirrel is not without some risk,
More study is needed to deflne the problem.

The number of recreationists in the Pinalenes is going to increase during the plan-
ning cycle. Commitments by the Forest Service to curtzil recreation use within
the refugium would protect that area frem the effects of increasing recreatjonsal
use and =nable monitoring to determine the extent of this conerern. Allowing for
recreation to continue a5 presumably envisioned within the remainder of the Pina-
lenos will provide us with the opportunity 1o study human/red squirrel Interactions
to de A mune proper managsment.

with the two-thirds decrease in recreatlon use within the refugium znd the
commitment to evaluate and correct any problems regarding the concerns raised in
this document regarding recreation, the projected lncreases in recteation do not
significantly increase the level of jeopardy to the red squirrel.
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Special Management Ares

The establishment of the proposed Research Natural Area and Wilderness in the
Pinailencs would protect those aress from future development. This protecticn
benefits the red squirrel by protecting the Integrity of 1ts habitat. It should be
noted that manazement restrictions inherent in such designations may limit some
types of silvicultural actioms thatl could benefit the red squirrel within the
houndaries of ;hese areas. The degree of this limitation cannot be estabiished at
this time. Depending upon the administrative design of the Research Natural Area,
recreztion impacts within it could be controlled.

IMPACTS QF THE ACTION: ASTROPHYSICAL AREA PLAN

This section describes the impscts of the Astraphysical Ares Flan on the red
sauirrel.

Astrophysical Use Area

The establishment of the resirieted use area would, of 1tself, have very Limited
effects on the red squirrel. The protective Forest Service prescriptions would
apply to this area and the restrictions to public use inherent in this area may
provide a slight beneflt to the specles. This benefit would be gcountered by the
increasad disturbance and intrusiom at the Observatory deveiopment areas.

The foliowing discussion of affects resulting from the Observatory cOmes in part
from the expanded biological assessment.

Physical Habitat [mpacts

The Mt. Graham Observatory would be located on Emerald and High Feaks.
immediate fire suppression and mineral withdrawal would likely protect red squirrel
hahitats in the vieinity of the project.

A site plan for the Mt, Graham Observatory was included in the biplogical assess=
ment. This assessment also contained measures that would ke follawed to reduce
the acres disturbed by construction and operation of the facillty. The measures to
reduce impacts on the spruce-fir forest included restrictions on forest clearing
with trimming and topping preferred over clear~cutting. Raising of telescope
pedestals is also planned to minimize trimming. Clearings will be designed to min-
imize windthrow. Revegetation of degraded areas is aziso included,

The Observatory would require clearing of .90 acres of trees on High Feak, 2.34
scres on Emerald Peak and 1.3 acres for road widening along FR 507 and 6% plus
new spur roads. An additional 18.82 acres previously cleared of trees {cleared but
tn some locatlons peginning to naturally revegetate) would be used for bulldings
and roads to serve the new Observatory. A total of 23.36 acres would be
comm™ *t.  to the Observatov “3r ~strophysical developme.’ and the associated

road system {Appendix Table 1)

The High Peak habltat is currently degraded, open canopy spruce-fir ag a result of
past management actions {road construction and logging). No red squirrel middens
are in the area where the telescopes would be sited: however, 1wo sgquirrel middens
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are located within approximately 350 feet of the perimeter rozd, The probable
food gathering territories of these two squirrels would be directly impacted by the
line of sight tree cutting for the 5M and 10M submillimeter telescopes. In addi-
tion_l the proximity of these two middens 15 each other requires that significant
portions of each foraging territory may include the srea on top of High Pealk
where the three telescopes and related facilities would be constricted. The con—
structlon of the faeility would remove signiffcant amounts of this hahi;:at. Unless

there Is sufficient zlternai: foraging habitat available, these rvo middens may no

rs

Emerald Peak containg a large fuelbreak and an ares of w

closed canopy habitat is found thers. Eight middens areiﬂ:f:;i:dwiinb:t::?:iﬂ:;eﬁ
formed by the existing road and new spur roads. Another midden is ]ccafed
adjacent to the large 11.3M binocular scape site. The other eight middens are
already affected by wind and solar degradztion because of the existing reads; how-
ever, due to road widening and extension, these effects are likely to bemm;a more
acute and may significantly affect the viability of some or all of these middens.
Data are insufficient to determine if these elght middens would be abandoned
because of projeet activities. The other {ninth midden) would probably be lost due
tthgte construction of the 11.3¥ binecular scope facility In close proximity to this
midden.

In addition to the 4.54 acres directly cleared at Emerald and High Peaks and along
the roads, the new clearing would resujt in additional degraded edge and windthrow
totaling 4.0 to 7.6 acres in the short term. Three squirrel middens are located in
the f{ragment of habitat between FR 507 and 569 on the nerth that may be
adversely affected by improvements te the roads, increases In traffic and
subsequent increases in wind and solar degradation. Data are insufficient to deter-
mine the degree of effect to these three middens.

Over the life of the project, the Forest Service intends to reforest, either
naturally or with human assistance, the fuelbreaks and road edges along FR 507
and §69. Without the Observatory, the roads could be elosed and removed so that
revegetation could oceur over the entire area. The need to maintain the roads to
serve the Observatory prevents the regeneration in the road bed and resuits in a
zone of degradation in the new forest growing in the cleared areas because the
rond provides the edge effect for wind and sunlight. The assessment states that
64.7 to 105.3 acres will not become midden habltat owing to the sitlng of the
Observatory. An additional 23.36 acres is permanently lost due to roads and build-

Ilngs for the Observatory.

Homan Use Impacts

Three types of human use would occur with the consiruction and operation of Lthe
proposed Observatory. Only one, recreation, currently exists in the Emerald—-High
Peak area. The adcltiinal two are construction an” a “rophysical workern,

Public use would include camping, hiking, picnicking, nature study, and visitatien
of the Ohservatory. From 1.1 to 1.5 acres of land is estimated te be removed
from active reforestation due to trampling, 1| acre for the 8 campsites zlong FR
507 and 0.1 to 0.5 acres due to illegal parking along FR 507. These ligures were
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developed during consultation and do not appear In the assessment. These 2.2 to
7 0 aeres would be located largely within the degraded edge along FR 507 and FR
668 so they do not add aeres 1o the physical habitat lost. However, the | acre for
campsltes deseribed in the assessment would not be allowed to reforest at all, thus
adding 1 acre to the Observatory commitments. a new total of 24.36 for the pro-
posal (Appendix Table 1}.

Recreation impacts would be of the same types as previously discussed under The
Forest Plan with one exception. The consiruction of the Observatory will draw
another type of recreationist, the "astro-tourist.” This individual's primary
expetience would be touring the telescopes and they may or may not be lntarested
in the natural resources of the Pinalenos. The University of Arizona estimates
thare woulid be 10,000 astro—tourists at project buildout in 30 years {approximately
2020). During the early vears of the facility, there would be a much lower number

of wisitors.

Astro-tourists would arrive at the site wia the Observatery shuttle bus from
Safford or by private car. The Observatory shuttle could potentlally transpert
8 000 astro-tourists. Shuttle bus tourists would have a guided tour of the tele-
scopas, other astro-tourists and general recreationists would be free to wander
about. Some hikers may use the shuttle for transport to the mountain tep, then
hike down. These hikers have the same effect on red squirrels as do other hikers.

Uncontrolled astro—tourists that enter the forested areas would have some effect
on red sguirrels as general recreationists, l.e., harassment, trampling of seedlings,
berry or mushroom picking, and midden disturbance. By the year 2000, at least
two of the major telescopes, the 1OM SMT and 11.3M binocuiar would be bujlt and
atrracting visitors. These would be the largest telescopes in Arizona and may
attract at least 2.000-3,000 people a vear, inereasing the visitor load on High Peak
from 28.500 to over 80,000. By the time the Observatory is completed in 2024, the
maximum sustainable visitor nse days in the Pinazlenos likely wenld have been
exresded and some management actions on people numbers would have been taken.

The construction of the facillty would require heavy equipment and work crews to
be on-site during the snow-{ree period. Estimates of 10 or i2 workers to 22
workers per dazy have been made by the University of Arizona and the Office af
Arid Lands Studies.

Construction workars tend to stay in the area they are working in with only miner
wandering. Noise, strange smells, vibrations, and intrusion of 1arge equipment into
the habitat are the major effects to red squirreis. The severity of the intrusion
depends upon the distance from the midden or nest, screening afforded by irees
and landforms, and the continuity of the action. Distances of 100 feet or less may
be most critical, esperially for females with young (Haiverson 1988D). Construc-—
tion would take place during the nesting seasen and would occur over the 30-year
period of development. Anywhere from 1900 o 4180 construction worker—use days
wouls .our lic any given year on the site {assuming 190 days of work! As dif-
ferent telescopes would be constructed, location of the disturbance would change.
Some years may have no censtruction, while others may have work on mors than
one telescope. The more continuous the disturbance (i.e., same types of noises or
actions over time!, the less disruptive to the red squirrel. If construction only
occurs during the week, with quiet weekends, the intermittence, and thus potential
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for disTuption, increases. Because construction weorkers are not likely to wandar
far, harassment of red squirrels at the midden may be lessened. even more 50
because recreationists would avoeid construction aregs.

The third type of human use would begin once the flrst telescope was built--the
gstrophysical worker. The number of daily workers would increase to an estimated
40 at completion of the project. In addition, ebservers and visiting scientlsts
—puld ‘:‘9 2ming the facilities. This group prebably has the jowest impact on the
red squirrel because their main focus is on thelr work and they would not spend
the day wandering the forest. Their activities are continueous, making adaption to
them easier for nearby animals. Noise may not be g significant factor, except
pgssibly for the interferometer which will regquire heavy equipment to rr;c:-ve the
dishes from station to station. There may be a zone around the buiidings that the
red squirrels will move out of permanently as part of the adaption process, but the
size or mmount of abandonment cannot be caleulated at this time.

Red squirrel experts do not feel that the change in season of human use from
summer only to year round would be significant due to the tvpe of activity that
would cceur in the winter with only astrophysical workers on site.

Astrophysical workers may utilize forest areas more than construection workers as
they take "short ¢uts” from telescope to telescope. This may be of special impor-
tance Lo the eight red squirrels in the triangle of affectad habitats on Emerald
Peak. Human passage through that area would act as recreationist harassment and
would further stress those animais. A “short cut” from High Peak to Emerald
would pass by middens arcund Bear Wallow Cishega.

In addition te shert cuts, astrophysical workers on site every day may be moti-
vated by the scenic qualitles of the spruce-{ir forest to use part of their time off
during the day to enjoy the aesthetic qualities of the area. Unlversity of Arizona
parsonnel have repeatedly stated that astronomars are conservationists, as well as
physical scientists, and have an appreciation for natural resources. As such, they
have impacts to red sguirrels more in line with recresationists.

All human uses in the astrophysical use area invelve vehicles. Private vehicles
would still be able to drive up to High Peak and out to Emerald Feak during day-
light hours, which is very simiiar to the current conditions. Improvements te both
FR §07 and 669 wlll make access even #asler. In addlition to this traffic, heavy
ronstruction and vehieles delivering materials would operate on FR 507 and 669 as
wall as Swift Trail up to the FR 507 turneff. Observatery vehicies, including the
3£ passenger shuttle bus, would run from High Peak to Emerald, as well as up and
down Swift Trail. The increase in traffic both increases the potential for road
kills of red squirrels, and requires a higher level of road maintenance to prevent
erosion and maintain a driveable surface. Changes in downsiope drainage. compac—
tion of s0i] on tree roots. and deepening of road cuts may affect red squirrel
habitat, including middens. ©One red squirrel midden was lost between May 1986

mnd October L%ET due to erosior from R 664,

SUMMARY OF IMPACTS

The implementation of the Coronade National Forest Plan with the protective
prescriptions contained im it should benefit the red squirrel, because it includes
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pretection and restoration of red squirrel habitat. There are some adverse affosts
to the red squlrrel from traffic moriality and nereased human use for reereation
over the life of the Forest Flan. The closure of the refuglum to vehicles will
significantly reduce human use in this important red squirrel habitat zs a counter
to inereasing use in other areas of the Pinalenos. The opportunity to study and
monitor red sguirre{/human interactions will enable the Forest Service to determine
the extent and type of problems existing now and to be able to plan for them in
the next Forest Plan.

The siting of the Observatory within the currently rated good to excejlent habitat
of what we consider the refugium is significant. A total of 8.54 to 12.14 acres of
habitat will be lost in the near term due to clearing, new edge degradation and
windthrow. Further, 88.06 to 128.66 acres will never provide midden habitat be-
cause of the physical placement of buildings and degraded edge effects. Of this,
69.77 to 83.10 acres are in the refugium area. At least !4 midden activity areas
are In proximity to facilities or are in fragmentsad areas that are adjacent to or
surrounded by Observatory facilities. The presence of the facility magnifies the
problem of human use impacts with additiona! visitor use davs for teurists, con-
struction workers, and astrophysical workers resulting from the Observatory.

Although the impact from habitat loss may be estimated, the question of human
impact is a complex one that Is tnadequately understood. Red squirrels are
adaptable, but conditions of distance, type of human use, and constancy of use ali
determine the degree to which the red squirrel will adjust to people. The red
squirrel in the Pinalenos is already a very appreachatble animal. Its lack of fear
renders [t all the more vulnerable to abuse and harassment, and te the development
of vnnaiural hablrs by individual sguirrels,

CONCLUSIONS

The Mt. Graham red squirrel is presently in jeopardy. The past actions of man
have removed or altered a major porticn of its habitat, reducing the possible
carrying capacity of its range by 50 percent or more. The introduction of the
tassal=-eared squlrrel in the 19490's by the arizons Game and Fish Department may
slso have had a significant effect on red sguirrel use of non—-prime habitats.

Models and other numerical representations of the acreage losses, numbers of
squirreis, and sgquirrel habitat equivalents effects have bean developed by the
Porest Service in their assessment and by informed individeals doring the
consultation. These modeis examined the potential for inereazs in risk of extine—
tien due to physical changes in the habitals owing to the propesed actions. In any
of the models, the hypothetical inereases were small. The potentlal Impacts due to
human presence were not evaluoated in any of the models.

it is important to consider the data that went into those flgures and the guestions
that at present cannot be answered concerning the red squirrel and its habitat.
We do not | °ve encugh information on the red sqiirrel's pepulation dynsmics,
genetics, habitat quallty, habitat use or tnteractions with other species to dismiss
any hypothesized Increase in extinetion probabillty as trivial because of its present

statns.
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The commitments made in the amended Forest Flan prevent the continuing adverse
Impacts allowed by the pian to become a significant ineresse in the level of
jecpardy. The same cannot be said for the Observatory, Where increased habitat
ioss and degradation and changes to human use pattaerns do cause significant
mpacts.

It is our contention that the losses to habitat and the Impact of increased human
presence due 1¢ the Observatory within the habltat of the red gquirrel increases
the level of jeopardy that exists under current econditions.

CORCNADO NATIONAL FOREST PLAN:
INCIDENTAL TAKE

Sectlon ¢ of the Endangered Species Act, as amended, prohibits any taking (harass,
harm, pursue. hunt, shoot, wound, kill, trap. capture or collect, or Attempt to
engage in any such conduct) of listed species without a special exemption. Under
the terms of Section 7{b)i4} and Section 7{e}{2), taking that is incidental to and
not intended as part of the agency actlon is not considered taking within the
bounds of the Act provided that such taking is In compliance with the incidental
tzke statament,

The Service anticipates flve red squirrels could be teken ip the form of harzss—
ment, harm, woundihg, and/or Killing per year as a result of the Pores: Plan. At
present levels, vehicle traffic takes an estimated two red squirrels per year. The
profected increase in traffic geing up Swift Trall through the planning cyele
inereases this risk. In addition, we anticipzte one midden will be abandoned
because of increased recreation. Reasonatble and prudent measures that will reduce
incidental take are:

1, The Forest Service shall take steps to reduce the risk of road kills
zlong all reoads within red squirrel habitat in the Pinalenos under their
jurisdietion (e g, speed bumps, appropriate slgns, ete ).

The following terms and conditions must be complied with Iin order to implement
the above measures:

1.  All red squirrels killed, wounded, or harmed by vehieles or other human
relsted causes shall be immedlacaly reperted to the Serviee's Phoenix
Frological Services Offlee. The handling and deposition of all carcasses
will follow Service procedures.

If. during the course of the actlon, the amount or extent of the incidental take is
exceeded, the Forest Service must reinitiate formal consuitation with the Se;vice.
The Forest Service should provide an explanation of the rauses of the taking.

CONSERVATION RECOMMENDATIONS

Saection T7(a){1) of the Act dlrects Federal ageneies to utllize Their authorities to
turther the purpases of the Act by carrying out conservation programs for the
benefit of endangered and threatened species. The term "conservation recemmen=
dations" has been defined as suggestlons of the Service regarding discretionary
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measures to minimize or aveid adverse effects of a proposed actlon on listed spe—
cies or critical habitat or regarding the develepment of nformation.

1. Forest roads 507 and §69 be abandoned and reforested.

2. The Forest Serviee shall determine if the removal of existing human use
areas {l.e., campgrounds, summer homes, radio sites) from red squirre!
habitat would signifiee=t!r kanafit the species and, if 50, consider their
removal.

3.  The Forest Service should take the lead in developing and funding long—
term studies on the life history and habitat of the red squirrel. A list
of specific research needs for the red sguirrel would be developed
Jointly between the Forest Service, Arizona Game and Fish Department,
and the Service.

4. Reforestation efforts should proceed as quickly as possible.

MT. GRAHAM ASTROPHYSICAL AREA PLAN REASONABLE AND PRUDENT ALTERNATIVES

The 3Section 7 regulations have deflned reasonable and prudent zlternatives as
alternate actlons identified during formal eonsuitation that can be implemented ina
manner consistent with the intended purpose of the azction, that can be imple-
tmented consistent with the seope of the Federal agency's legal authority and juris—
dietion, that is economically and technologlcally feasible, and that the Service
kelieves would avoid the likellhood of Jeopardlzging the continued existence of Jisted
species or result in the destruction or adverse modlfication of critical habitar.

We have devealoped three reasonable and prudent azlternatives te eliminate the in-
crease in level of jeapardy due to constructlen and operation of the Observatory.
The inerease in ievel of jespardy would be due to habitat ]Josses jn the shor: and
long—-term and increases in human use in the refugium.

A comparison of the acrezges and numbers of middens affected by the Astro-
physical Area Plan and each of the reasonable and prudent alternatives described

below is shown in Appendlx Table 1.
REASOMABLE AND FRUDENT ALTERNATIVE 1

This alternative would eilminate the increzse in jenpardy due to the dbservalary
by requiring the telescopes to be sited at ather existing or potential astrophysical
sites elsewhere in the world, not in the Ptnalenos. Of the telescopes in the pro-
posed action, four have been specifically identified in the biological esgessment and
only the 11.3M binoeunlar telescope has requirements for a continental United
States location. The consortium that is developing the telescope wants if ¢on-
veniently and more cheaply located on this continent rather than in Hawati or
Chile. Possible continentzl sites would be in New Mexice or South Baldy Psak
{Cibola National Forest) or Sacramento Peak {Linceln hatjonal Forest). All candi-
date sites in the United States would be subject to Section 7 of the Endangered
Species Act if any threatened or endangered wildlife or plants might be affected
by the propesed action. The other three could be located at existing or potential
sites mnywhere in the world. Without the Observatory, the refugium could be
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closed to access and FR 507 and 669 removed and reforested. No habltat would be
};s;.l :zmu:lJI human impacts would not change from Forest Plan conditions (Appendix
able 1).

Features

L. Ho land allecation or special use permit for an astrophysical observatory
in the Pinalencs would he made.

2. All commitments included under the Coronado Nationzl Forest Plan as
amended would be in effect for the entire 3560 acre Astrophysiczl Plan
ATea.

3. All testing permits held by University of Arizena would be revoked im-
medtately and all test equipment and facilities would be removed angd all
site damages repaired,

4. New requests for testing or special use permits would not be accepred
during this planning period.

INCIDENTAL TAKERE
Same as for the Forest Plan {see page 50).

CONSERVATION RECOMMENDATIONS

Same as for the Forest Plan (see page 51}

rr— —rre———an— = 3TV R Ol VRS L L B ol A

This alternative allows for the development of the Qhservatery tn the Pinslenos.
The applicant would be allowed to develop telescopes at High Peak only. This
alternative commits 14.15 acres to the Observatory, of which 1.0 acre would be
new clearing. An additional 1 to 2 acres {estimated) would be degraded becayuse of
the clearing in the short term. Over the long term, a total of appraximately 53 to
78 acres of committed and degraded acreage would be maintained. Two middens

would be affected indlrectly by construction on High Peak.

A 10-year study of the red squirrel’s biclogy and population dynamics, habitat, and
microciimatic faccors would be funded by the Forest Service or the applicant,
Information on construction impaects and technigues would be gathered during
development of High Peak and the responses of red sqgulrrels would be monitored.
Preliminary work on humans/red squirre! interactions would alse be secomplished.
If ap application to also develap telestopes on Emerald Peak is subsequentiy tiled,
information from these studies could be used in issuance of the ansuing biological
opinien. Ne obliteration of FR 669 worli be called for until a deecision s mrade
regarding the siting of facillties ... Emeraid Peak. however, restoration and
revegetation of areas identlfied as not needed for a faclilty there would be under—-
taken as seon as feasible.

Any regquest by the Forest Service to reinitiate Sertion 7 consultation on the
effecte of additional development on the spectes prior te the completion of the
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10=yvear studies would be accommodated. Analyses would be based en all informa-—
tion aviajlable at that time. If avallable information does not show that astro~
physica! development could be accommodated on Emerald Peak without jeopardizing
the continued existence of the red squirrel, FR 66% would be permanently closed
and all areans revegetated within 3 years of the decision.

The canstruearian A% rplegpopes on High Peak will provide the opportunity to evalu-
ate construction methods and determine if acreage impacts due 1o construction as
presentad by the University of Arizona are accurate. The two telescopes that
would be ready for construction first, the Max Planck 16M SMT and the Vatican
1.8M optical/IR were both scheduled for High Peak in the site plan. The BMT is
ready to be built at any time and the Vatlcan mirror has been cast. The con-
struction of the third scheduled telescope, the 11.3M binocular in 1892, may have
to be postponted unless relocated to High Peak. No startlng date is available for
the interferometer or the remaining three optical/[R telescopes.

Impacts due to human presence are also minimized to the extent pessible under
this alternative. The development and eperation of the Observatory will require
construction and astrophysical workers to be on—site. In addition to these people,
astro~tourists znd other recreationists would alse be utilizing the refugium in
inereasing numbers. The geal is to maintain human use levels at or below pre-
Observatory levels and in accord with guidelines established in the Forest Plan.

Astrophysical and construction workers would be reguired to remain within the
designated houndary of the Observatory or on FR 507, The same consiraints apply
to zstro—tourists and general recreationists. All other areas of the refugium are
closed to al] but authorized entry. Walk—in access for recreationists is provided to
the High Peak overlook wia FR 507. The Emerald Peak portion of the refugium
would be protected from most human disturbance for the 10-year study period.
Further restrictions on use of motorized vehicles have been prescribed in order to
reduce the fregquency and intensity of human/sguirrel interactions and minimize
disturkance leveals.

This alternative also attempts to deal with the loss of habitat due to the Obser-
vatory. Short term losses have been minimized to the extent pessible by the
design of the facility and the delayed decision for siting telescopes on Emerald
Peak. Long term losses, both direct and indirect, are more difficult to reduce. As
a replzcement for some af these long term losses, restaratien of a habitat grea
with the potential to provide good to excellent habitat, or protection of such an
area from degradstion was ronsidered.

The summer homes at Columbine and the Arizona Blble Camp are along a forest
road that leads inte the Ash Creek drainzge, an area that has considerable poten-—
tlal ror red squirrels. Removal of the Bible Camp and summer homes would enabie
those acreages (2.5 and 14.5 respectively) to be {necorporated inte forest restoration
plan: fir the area. The summer hote [ ‘2a was projected to =scover fo good o
excellent habitat, the Bible Canp to fair.

These two areas are not In the spruce-fir vegetation type considered to be the
best available for the red squirrel, but are rather in the mixed conifer. Because
this js the habitat type where the Forest Service predicts the grezter gains (n red
squirrel equivalents aover time (USDA-FS 1%B8), any augmentalion to this ares,
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espectally in the ash Creek drainage, i5 worthwhile. Removal of the Blble Camp
and summer homes and subssquent reforestation represents the best opportunity to
regain previously lest habitat outside the refugium.

In sum, this alternative attempts to reduce human impacts and habttat loss over
the ghort and long term by its features. The unanswered questions about the red
squirrel, its blology, and the quality of its habitat, will be addressed so that an
informed declsion can be made on the appropriateness of siting the Observatory on
Emerald Peak if such an applicstion is flled at a later date. In the interim, the
Emerald Peak portion of the refugium is protected from development and human

use.
Features

1. Steward Observatory's testing permit for Emerald Feak will be revoked
immediately and ail testing equipment removed.

2. All econstruection workers snd eventual estrophysical workers will be
shuttied to the High Peak site. No private c¢ars will be allowed and
only limited numbers of Observatory vehleles will be permjtted at the
Chsaervatory.

a. All visitors to High Peak (recreationists, construction workers. astro-
physical workers) will'remain on FR SO7 or in the telescope facliity area
itself. The remainder of the refugium arez is closed te all access except
by authorized personnel. The closure is tn effect for recreationists as

well as Observatory personnel.

4. A management plan to govern the censtruction and operation of the
astrophysical complex and the associated road systems in ways lesst
likely to adversely affect the squirrel would be developed. This plan
should set standards and guidelines for human activities on the site and
adjacent areas. Some examples of the type of human activities to
consider for inclusion in the plan include use of the restricted use areas,
nse of paths and trails. storage of materials on-site, and trash disposal.

5, Forest Service will develop construction Inspection methods and monitor—
ing that will ensure compllance with the manzgement pian and will
provide a2 mechanism for immedlate contrel of on-site activities.

&.' A construction fence delineating the areas of allowed ground disturbance
impaet will be placed around each development site prior to the start of
construction., Violation of the perimeter will no! be toleratad,

7. Small trees, that would be destroyed by construction, shall be salvaged
for ns2 in reforestaiion.

8. If a siting de®ision is ever made for the telescopes net sited on High
Pesk, a new management pian will be developed to govern the entire
Observatory.

9.  Methods to minimize windthrow or blewdown will be employed.
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studies to define the life history and ecology of the red squirrel and the
spruce—fir and mixed conifer forests will be conducted for a i0-year
period. Specific studies to be done will be determined by a commlittee
comprised of representatives from the Forest Service, Arizona Game and
Fish Department, University of Arlzona, and the Service with outside
experts cailed in as approprliate. The Service, with due sensitivity for
funging consideratiens, will have final approval authority for any study
plan developed. The funding agency, while complying with requirements
of the study plan, will retain fiscal approvsl far the study plan.

Adequate funding for monitering of red squirrels adjacent to astre-
physiczl development and the associated read systems is required for the
life of the astrophysical complex and this monitoring will be considered

i development of the management plan.

Reforestation efforts within red squirret habttat will be initiated immedi-
ately and completed in & Years.

Forest Roazd 869 will be gated closed to all but official vehicles. No
human access to this area except for authorized personnel.

Between November 15 and april 15 each year, Swift Trail (FE 368,
beginning at lts intersection with FR 507 to its terminus, would be
closed to all motorized vehicles except those officially authorized.

All access roads leading off Swift Trail above FR 507 {including but not
limited to the Toads to Grant Hill and Webb Peak) and the acecess road
from Swift Trai! to Heliograph Peak, would he closed year—round to all
motarized vehicles except those officlally authorized.

The refugium will be ¢losed to all dispersed recreation use. All hiking
trails through the area are closed. Walk—in use to High Peak oniy along
FR 507 is allowed.

Permite for the 14 summer homes at Columbine and the arizona Bible
Camp will not be renewed in 1992, These areas and the access road will
be actively reforestaed to manage for red squirrel habitat once the facili-
tles are removed.

As findings are developed from the studies, medifications to the manage—
ment plan and Forest Plan will be made az approprizte.

INCIDENTAL TAKE

The Service anti-ipates six red squirrels could be taken per year, Im the form of
harassm.nt, narm, wound and/or Kiil, -s & result of the Forest P* | and allowing
astrophysical deveiopment on High Peak. At present levels, vehicle traffic takes
an estimated two red squirrels per year. The projected increase in traffic going
up Swift Trail through the planning eyeie increases this risk. In addition, we
antirlpate two middens wlll be abandoned because of Increased recreational use and
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" astrophysical development and operztion. Reasonable and prudent measures that
will reduce incidental take are:

1.

All construction workers and eventual astrophysical workers will be
shuttled to the High Peak site. No private cars will be allowed and
only limited numbers of Observatory vehicles will be permitted at the
Chsarvatory.

Forest Road 659 will be gated closed to zll but official vehicles. No
human zeress to this area except for authorized personnel.

Between November 15 and April 15 each yesr, Swift Trail (FR 366),
beginning at its intersection with FR 507 to its terminus, would be
closed to all motorized vehicles except thaose officially authorized.

All access roads leading off Swift Trail above FR 507 (lncluding but not
jimited to the roads to Grant Hill and Webb Peak) and the access road
from Swift Trall to Heliograph Pesk, would be closed yaar-round to all
motarized vehicles except those officially authorlzed.

The refugium will be closed to all dispersed recreation use. All hiking
trails through the area are closed. Walk—in use to High Peak only aleng
FR 507 is allowed.

The Forest Service shall take steps to reduce the risk of road kill zleng
ail roads within red squirrel habitat in the Plnalenes under their Juris-—
diction {e.g., speed bumps, appropriate signs, etc.).

The following terms and conditions must be complied with in order to implement
the above measures:

1.

All red squirrels killed, wounded or harmed by wehicles or other human
reiated czuses shall be jmmedtately reported to the Serviee's Phoenix
Ecological Services Office. The handling and dlsposition of all carcasses
wlll follow Service procedures.

Red squirrels near High Peak should be moniterad for their response Lo
construction and operation of the Observatory. snd this menitoring
should be reported semi-annually to the Service's Fhoenix Ecological
Services Gffice.

It durlng the course of the action, the amount or extent of the incidental take is
exceeded, the Forest Service must reinitiate formal consultation with the Service.
The Forest Sarvice should provide an explanation of the causes of the taking.

CONSFRVATION RECOMMENDATICNS

Snow hlowing along FR 507 should avoid adverse impacts to middens.

If rnalntenance of FR 507 is excessive and downsiope ernsion or water
diverston bhecomes an issue, consider hard surfacing those portions where
ernsion effects are significant.
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REASONABLE AND PRUDENT ALTERNATIVE 2

This alternative allows for the development of the Observatory In the Plnalenos.
The applicant would be allowed to deveiop three telescopas on Emerald Peak only.
A new access roasd appreximately 2 miles in length would be constructed from
swift Trail below the Columbine Work Center to Emerald Peak. An alternate
routing of an access road to Emerald Peak has heen identified by the Arizona
Game and Fish Department. Timing precludes z full and fzir analysis of their
suggested route prier to the scheduled issuance of this biological opirion. If this,
or any other route, however, is found after evaluation and consultation to be more
compatible with the needs of the squirrel, it will replace the route shown In Fig. §
and be incorperated into the provision for implementation of the Emeraid Peak

alternative.

The three telescopes {11.8M binocular, Max Planck 10M SMT and Vatican 1.8M} and
support facilities would be clustered off the west end of the existing fuelbreak on
FR 669 (Fig. A}. A total of 8.6 acres would be committed to the Observatery with
approximately 6.28 acres of that to be new clearing. An additlonal 0.5 acres along
the new access road would be subjeet to windthrow. This clearing creates an
additional 16.68 to 26_ 62 acres of degraded habitat, with a long term total of 22,63
to 97.75 acres. Two middens could be directly or indirectly affected.

The e¢reation of a new and shorter access reoad allows for the elosure of FR S07
and 685, thus providing long term protecticn and enhancement for the eastern
portton of the refugium. Under this alternative, FR 507 from 1.8 miles above
Swift Trail to High Peak would be obliterated and refarested. Similarly, FR 689
would be obllterated and reforested {rom its junction with R 507 to the peoint at
which the first proposed interferometer pedestal was Iocated on the University of
Arizona's pian far Emerald Pe&ak.

A 10~year study of the red squirrel's bioclogy and population dynamics, habitat, and
microeclimatic Tactors would be Tunded by the Forest Service or the applicant,
Information on construction impacts and technigues would be gathered during the
development of the minimum facility and the responses of red sgquirrels would be
monitored. Interactions between humans and red squirrels would slsc be studied.
If an application to develop additionz! telescopes on Emerald Peak is subsegquently
flled, information from these studies could be used ln issuance of the ensulng
biolegical opinion. The remainder of FR 569 and the fuelbreak would be closed to
access during this perted and natural reforestation would be encouraged.

Any requests by the Forest Service to reinitiate Section 7 consultation on the
effects of additional development on the species prior to the compietion of the 10—
year studies would be accommodated. Analyses would be based on gll information
avallable at that time. If available information does not show that expansion of
facilitles on Emerzld Peak c¢ould he aceommodated without jecpardizing the
continued exis. ..oe of cthe red squirrel, the “mainder of FR §69% and the fuslbread
wotld be completely reforesited within 3 years of the decislon. In this alternative
there is no potential te expand to High Peak.
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The construction of a minimal facility on Emerald Peak will provide the oppeor-
tunity to evaluate construction methods and determine if acreage impacts due to
construction as presented by the Unlversity of Arizona are accurate.

Impacts due to human presence are also minimized to the extent possible under
this alternative. The development and operation of the Observatory will require
construction and astirophysical workers to be on—site. In addition to these people,
astro—tourists and other recreationists wouid also be utilizing the refugia in
increasing numbers, The goal is to maintain human use ievels at or below pre-
Observatory levels and in accord with guidelines established in the Forest Plan.

Astrophysical and construction workers would be required to remain within the
designated boundary of the Observatory or on the new zceess road. The same
constraints apply to astro-reurists and genersl recreationists. All other areas of
the refugium are closed to all but autharized emiry. There (s no access for
recreationists to High Peak under this ziternative. Further restrictions on use of
motorized vehicles have been prescribed ln order te reduce the frequency and
intensitv of human/squirrel interactions and minimize disturbance levels.

This alternative attempts to deal with the long-term losses of habltat resulting
from maintaining FR 507 and 6§69 open. Existing roads 507 and 669 would, without
modification, remain available to the applicant to do site enginesring, test drilling,
and site preparation {of a reversible nature} only untli the new access road is
opened for use or no later than one year following issuance of a permit for the
gstrophysical facillty development by the Forest Service. All construction traffie
wpuld he confined to the new access road only. By constructing 2 new access
road, the long term improvement of the refugium can be enhanced. The new road
and telescope locations are located on the western end of the refugium and thus
enables better manzgement of the area 25 a2 whole. The additional clearing of
forest in this alternative will not enhance the status of the squirrel in the short
term, but the immediate curtailment af human activity over a large portion of the
refugium and in other locations will. This aiternative results in the fewest total
acres permanently unsuitable for midden habitat among the astrophysical develop-
ment options in the Pinalenc Mountains {Appendix Tabie 1).

Because of the inereased short—term risk resulting from this alternative, It becomes
even more itmperative that habitat restoratien via reforestation be accelerated.
Acreages not presently considered for restoration must be included. The summer
homes at Columbine and the Arizona Bible Camp are aleng a forest road that leads
Into the Ash Creek drainage, an area that has considerable potential for red
squirreis. Removal of the Bible Camp and summer homes would enable these
acraages (2.5 and 14.5 respectively) to be incorporated into forestrestoration plans
for the srea. The summer home area was projected to recover to goed to excel-
lent hablitat, the Bible Camp to fair

Thes: two areas are not in the spruce—Tfir vegetation type considered to be the
bos* atailable for the red squirerl, b are rather in the mixe” _onliz. Beciuse
this is the habitat type where the Ferest Service prediets the greater gains in red
squirrel equivalents over time (USDA-FS 1988), any augmentation to this area,
especially in the Ash Cresk drainage, is worthwhile. Removal of the Blble Camp
and summer homes and subsequent reforestation represents the best opportunity to
regain previously lost habitat cutside the refugium.
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In sum, this alternative attempts Te reduce human impacts and habitat loss over
the long term by its features. The unanswersd guestions about the red squirrel.
its biology, and the quality of its habitat, will be addressed so that 2n informed
decision can be made on the appropriateness of expanding the Observatery on
Emerald Peak. The High Peak portion of the refugium is protected from develop-
ment and human use, and is not &0 expansion site for the Chservatory.

Featiresg

1. Steward Obhservatory's testing permit for High Feak will be revoked
tmmediately and all testing equipment removed.

2. All construction workers and eventual astrophysical workers will be
shuttled to the ©merald Feak site. No private cars will be allowed and
only limited numbers of Ohservatory vehicles wiil be permitted at the

Ohservatory,

8. All visirors to Emerald Peakl (recreationists, construction workers, astro-
physical workers) will remain on the access road or in the telescope
tacility area itself. The remainder of the refugium area is closed to all
aecess eXcept authorized personnel.  The ciosure is in effect for
rocreationists as well as Ohservatory nersonnel.

4. & management plan to govern the construction and operation of the
astrophysical complex and the associated road systems in ways leasl
likely to adversely affect the squirrel would be developed. This pian
should set down standards and guidellnes for human activities on the
site and adjacent areas. Some examples af the type of human activities
to consider for inclusion in the plan include use of the restricted use
agreas, use of paths and trails, storage of materials on—site, and trash
dlsposal.

5. Forest Service wil) develop construction inspection methods and monttor—
ing that wtil ensure compliance with the management plan and will
provide a mechgnism Jor immedlate control of on-—site actlvities.

8. A construction fence delineating the areas of allowed ground disturbance
impact will be placed around each development site prior to the start of
construction. Violation of the perimeter will not be tolerated.

7. The new zcoess road will be located to avoeid degrading existing midden
habitat. A minimum buffer of Z20-250 leet i5 required between the road
and any midden.

B. Small trees, that would be destroved by construction, shall be salvaged
for use i+ -eforestation.

9. If additional facilities are suthorized after the 10-year study perind, a
new management plan will be developed fo govern the entire Obser—
VALOTY.
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10. Metheds to minimize windthrow or blowdown will be employed.

11. Studies to define the life history and ecology of the red squirrel and the
spruce—fir and mixed conifer forests will be conducted for a i0-year
period. Specific studies to be done will be determined by a committee
comprised of representatives from the Forest Service, Arizona Game and
Fish Department, University of arizona, and the Service with outside
etperts called .n as appropriate. The Service, with due sensitivity for
funding considerations, will have tinal approval authority for any study
plan developed. The runding zgency, whle complying with requirements
of the study pian, will retain fiscal approval for the study plan.

12. Adequate funding for monlitering of red squirrels adjacent to asiru-
physical development and the associated road systems ls required for the
lifg of the astrophysical complex and this ronitoring will be considered
in development of the management plan.

13. Reforestation efforts within red squirrel habitat will be initiated immedi-
ately and completed within & years.

14. FR 507 from 1.5 miles above Swift Trali and FR 668 to the first inter—
forometer site will be ¢bliterated and reforested within 5 years of the
completion of construction of the new road to Emeraid Peak.

15. Forest Road 669 will be gated closed to all but official vehicles beyond
the Observatory boundary.

i6. Between November 15 and April 15 each year. Swift Trail (FR 366}.
bepinning at its intersection with FR 507 to its terminus, would be
clased to all motorized wvehicles exceDt those offirizlly authorized.

17.  All access roads leading off Swift Trail above FR 507 {inciuding but not
timited to the roads to Grant Hill and Webb Peak} and the access rcad
trom Swift Trail to Heliograph Peak, would be closed year—-round to all
motorized vehicles except those officially authorized.

i8. The refugium will be closed to all dispersed reecreation use. All hiking
traile through the arez are closed, Walk-in use to the Observaiory on
Fmerald Peak only along the access road is zllowed.

10. Permits for the 14 summer hemes at Columblne and the Arizona Blble
Camp will not be renewed In 1992. These areas and the access road wil
be actively reforested to manage for red sqguirrel habitat once the facili-
ties are removed.

20. As findings are developed from the studies, modifications to the manage-—
mer* slaa and Forest Plan =" hr made as appropriate.

INCIDENTAL TAKE

The Service anticipates six red squirrels sould be taken per yesr, in the form of
harassment, harm, wound and/er kill, as a result of the Forest Plan and allowing
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astrophysieal develepment on Emerald Peak. AL present levels, vehicle traffic
takes an estimated two red squirrels per year. The projected increase in trafflc
golng up Swiff Trail through the planning cycle increases this risk. [n add!tton.
wae anticipate two middens will be abandoned berause of increased recreational use
and astropnysical development and oparation. Eeasonable and prudent messures
that will reduce Incidental take are:

1.

3.

All consrruction weorkers and eventual astrophysical workers will be
shuttled to tha Emerald Pezak site. No private cars will be allowed and
only limited numbers of Observatory vehiclas will be permittad at the
Dbservatpr}'.

Forest Road 589 will be gated closed to all buc offlcial vehicles beyond
the Observatory boundary.

Batween November 15 and April 15 each vear, Swift Trail (FR 386},
beginning at Its intersection with FR 507 to its terminus, would be
closed to all motoriZed wvehicles except those offfcially authorized.

All access roads leading off Swift Trall above FR 507 {including but nat
limited to the reads to Grant Hill and Webb Peak) and the acrcess road
from Swift Trzil to Heliograph Peak, would he closed year=round to all
motorized wahicles except those offlcially avthorized.

The refugium will be closed to all dispersed recreation usa. All hiking
tralls through the area are clesed. Walk-in use to the Cbservatory on
Emerald Peak only along the access mad s atlowed.

The Forest Service shall take steps to reduce the risk of road kills
along all roads within red squirrel habitat in the Plnalenos under their
jurfsdiction (a.g., speed bumps, appropriate signs, ete.).

The following terms and conditions must be compited with in order to Implement
the above measures:

1.

All red squirrels killed, wounded or harmed by vehteles or other human
related causes shall be lmmediately reported to the Service's Phoenix
Ecological Services Office. The handling and disposition of all carcasses

wlill follow Service procedures.

Red squirrels near Emerald Peak should he monitored for their response
to construction and coperation af the Observatory, and this monitoring
should be reported semi-annually to the Service's Phoenix Ecological

Services Offlce.

of during the course of the aection, tre amount or extent of the inrfde ~al take is
exceeded, the Ferest Service must relnitiate formal consultation with the Servics,
The Porest Service should provide an explanation of the causes of the taking.
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CONSERVATION RECOMMENDATIONS

1. Snow hiowing along the zccess road should avoid adverse impacts to
middens.

2 If maintenance of the access road s excessive and downslope ergsion or
water diversion becomes an lssue, consider hard surfacing those portionsz
where erosion effectz are signiflecant.

We appreciate the Forest Service's level of participatlon in this cansultatlon. The
Farest Service's commitment to facilitate the use of the best available scientifle

and commerclal information 13 acknowledged.

Because thls 1s a jeopardy biological epinien, the Forest Service is required to
notity the Flsh and Wwildlife Service of its final dectsion on the reazonable and

prudent alternatives,

In ordar for the Flsh and Wlldlife Service to he kept informed of actions that
either minimize or decrease adverse affects or which benelit listed endangered and
threatened species or their habitat, we request you inform us {f any of the consar-
vation recommendations in this biclogical opinion will be implemented.

This concludes formal consultation on this aetion. Reinitiation of formai consuita-
tion i3 required {f the amount or extent of incidental take is exceeded, if new
information reveals effects of the action that may affect listed species or critical
habitat in 2 manner or to an extent not considered in this opinlon, If the action is
subsequently modified in a manner thal causes an effect to the listed species or
critical habitat that was not considered In this oplnion, and/or if a new species |s
listed ar eritical habltat designated thar may be affected by the zction.

Sincerely.
: f
Regional Directer
ces
Director, Arizona Game snd Fish Department, Phoenix, Arizonz

Director, Piah and Wiidlife Service, Washington, D.C. (EHC)
Fleld Supervizor, Ecological Services, Fish and Wildlife Service,

Phoenix, Arizena
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FIGURE A: REASONABLE AND PRUDENT ALTERNATIVE 3.
THREE EMERALD PEAK TELESCOFPES

w MIDDEN

A 11.3 METER BINOCULAR TELESCOPE

N 10 METER SUBMM TELESCOPE

o 1.8 METER VATICAN TELESCUPE

K  PARKING AND TURNING AREA

G EQUIPNENT, WATER STORAGE, HELICQPTER PAD,

RESIDENCE, COMMUNICATIONS BUILDING
H LOGISTICS, SHOP, AESIDENCE, UTILITIES

—m D GENERAL LOCATION OF EMERALD PEAK TELESCOPE ACCESS ROAD
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