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[¶ 43] There is no need to address the
constitutional issue raised by Nissan,
namely that changes in South Dakota stat-
utes which became effective after the Nis-
san–Krantz franchise agreement could not
constitutionally be applied to Nissan.

[¶ 44] Now, therefore,
[¶ 45] IT IS ORDERED, as follows:
1) The motion (Doc. 60) of plaintiffs in

CIV. 05–1015 for leave to respond to the
summary judgment motion and required
statement of material facts is denied.

2) The motion (Doc. 54) of Nissan for a
summary judgment in CIV. 05–1015 is
granted.

3) The motion (Doc. 23) of Krantz in
CIV. 05–3018 ‘‘for hearing and for leave to
file reply brief’’ is denied.

4) The Order entered by the hearing
officer of the Office of Hearing Examiners
as filed in CIV 05–3018 is affirmed and
adopted;  the appeal by Krantz is denied
with prejudice.

,
  

The NAVAJO NATION,
et al., Plaintiffs,

v.
U.S. FOREST SERVICE,

et al., Defendants.
Nos. CV 05–1824–PCT–PGR, CV 05–
1914–PCT–EHC, CV 05–1949–PCT–

NVW, CV 05–1966–PCT–JAT.

United States District Court,
D. Arizona.

Jan. 11, 2006.
Background:  Various Native American
tribes, their members and environmental
organization brought action challenging
the Forest Service’s decision to authorize
upgrades to facilities at an existing ski
area in the Coconino National Forest. Par-

ties filed cross-motions for summary judg-
ment on non-Religious Freedom Restora-
tion Act (RFRA), and proceeded to trial on
RFRA claims.

Holdings:  The District Court, Rosenblatt,
J., held that:

(1) Forest Service fully discharged its Na-
tional Environmental Policy Act
(NEPA) responsibilities by preparing
an environmental impact statement
(EIS) with public involvement;

(2) Forest Service complied with its obli-
gations under the National Historic
Preservation Act (NHPA);

(3) by following all applicable statutes in
authorizing upgrades to facilities at an
existing ski area in national forest, the
Forest Service satisfied its fiduciary
duty to the local tribes; and

(4) Forest Service’s decision did not violate
RFRA.

Defendant’s motion granted; RFRA claims
dismissed.

1. Environmental Law O689
In reviewing a required environmental

impact statement (EIS), court must deter-
mine whether the document contained a
reasonably thorough discussion of the sig-
nificant aspects of the probable environ-
mental consequences; courts should em-
ploy a ‘‘rule of reason’’ standard to make
that finding, and once the court is satisfied
that a proposing agency has taken the
requisite hard look at a decision’s environ-
mental consequences, the review is at an
end.  National Environmental Policy Act
of 1969, § 102, 42 U.S.C.A. § 4332.

2. Environmental Law O604(2)
In authorizing upgrades to facilities

at an existing ski area in national forest,
the Forest Service fully discharged its
National Environmental Policy Act
(NEPA) responsibilities by preparing an
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environmental impact statement (EIS)
with public involvement; statement of pur-
poses and needs for the ski area proposal
permitted the Forest Service to evaluate a
reasonable range of alternatives, Forest
Service adequately considered the cumula-
tive impacts and/or indirect effects of di-
verting 1.5 million gallons of reclaimed
water a day from aquifer to the ski area
for snowmaking, conducted a reasonable
scientific analysis of the environmental im-
pacts of the proposed snowmaking based
on the best available scientific evidence,
properly evaluated and disclosed all com-
ments and reasonable opposing scientific
viewpoints that were available during the
NEPA process, and made decisional mate-
rials publicly available before its final de-
cision was rendered.  National Environ-
mental Policy Act of 1969, § 102, 42
U.S.C.A. § 4332.

3. Environmental Law O601, 689
Under National Environmental Policy

Act (NEPA), range of alternatives dis-
cussed in environmental impact statement
(EIS) is reviewed under a rule of reason
that requires an agency to set forth only
those alternatives necessary to permit a
reasoned choice; NEPA does not require a
separate analysis of alternatives which are
not significantly distinguishable from alter-
natives actually considered, or which have
substantially similar consequences, but
does require federal agencies to rigorously
explore and objectively evaluate all reason-
able alternatives.  National Environmental
Policy Act of 1969, § 102, 42 U.S.C.A.
§ 4332; 40 C.F.R. § 1502.14.

4. Environmental Law O600
With regard to its environmental im-

pact statement (EIS), an agency is entitled
to wide discretion in assessing the scienti-
fic evidence, so long as it takes a hard look
at the issues and responds to reasonable
opposing viewpoints.  National Environ-
mental Policy Act of 1969, § 102, 42
U.S.C.A. § 4332; 40 C.F.R. § 1500.1(b).

5. Environmental Law O84
 Woods and Forests O8

Forest Service complied with its obli-
gations under the National Historic Pres-
ervation Act (NHPA) in authorizing up-
grades to facilities at an existing ski area
in national forest; memorandum of agree-
ment (MOA) with affected Indian tribes,
which required access before, during and
after construction, protection and regener-
ation of plants of traditional importance,
that the Forest Service work to ensure
that current ceremonial activities continue
uninterrupted, that the Forest Service pro-
tect shrines, that tribes be provided water-
quality information,  and that projects take
advantage of previously-disturbed areas
where practicable, adequately described
the steps to mitigate the potential adverse
effects of the proposed project.  National
Historic Preservation Act, § 106, 16
U.S.C.A. § 470f; 36 C.F.R. § 800.1.

6. Environmental Law O536
In authorizing upgrades to facilities at

an existing ski area in national forest, For-
est Service did not violate National Forest
Management Act (NFMA) by inadequately
addressing potential impacts on certain
management indicator species (MIS);  For-
est Service plan did not require the Forest
Service to evaluate the impacts of the pro-
posal on MIS because there were no MIS
assigned to the management area where
the ski area was located.  Forest and
Rangeland Renewable Resources Planning
Act of 1974, § 2 et seq., 16 U.S.C.A.
§ 1600 et seq.

7. Indians O12
 United States O57

Grand Canyon Enlargement Act
(GCEA) did not impose any limitations on
the government’s uses of lands outside the
Havasupai reservation and did not restrict
activities on lands outside the Havasupai
reservation.  Grand Canyon National Park
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Enlargement Act, § 10(a), 16 U.S.C.A.
§ 228i(a).

8. Environmental Law O659
Court was without the jurisdiction to

consider Indian tribe’s claim that Forest
Service violated the Endangered Species
Act (ESA) in its approval of the proposed
project where tribe did not first provide
written notice of the alleged violation to
the Secretary of the Interior sixty days in
advance of filing suit.  Endangered Spe-
cies Act, § 11(g)(2)(A)(i), 16 U.S.C.A.
§ 1540(g)(2)(A)(i).

9. Indians O4
By following all applicable statutes in

authorizing upgrades to facilities at an ex-
isting ski area in national forest, the For-
est Service satisfied its fiduciary duty to
the local tribes.

10. Civil Rights O1032
Under Religious Freedom Restoration

Act (RFRA), a law of general applicability
that provides conduct that substantially
burdens a person’s exercise of religion is
invalid unless the law is the least restric-
tive means of serving a compelling govern-
ment interest.  Religious Freedom Resto-
ration Act of 1993, § 2(b), 42 U.S.C.A.
§ 2000bb–1(b).

11. Civil Rights O1406
To establish a prima facie case under

Religious Freedom Restoration Act
(RFRA), a plaintiff must show that the law
substantially burdens his ability to freely
exercise his religion; once a plaintiff has
established a prima facie case, the burden
shifts to the defendant to demonstrate that
the law furthers a ‘‘compelling interest’’
using the least restrictive means.  Reli-
gious Freedom Restoration Act of 1993,
§ 2(b)(1), 42 U.S.C.A. § 2000bb(b)(1).

12. Civil Rights O1032, 1406
A Religious Freedom Restoration Act

(RFRA) plaintiff has the burden of show-
ing that the government’s action burdens

the adherent’s practice of his or her reli-
gion by pressuring him or her to commit
an act forbidden by the religion or by
preventing him or her from engaging in
conduct or having a religious experience
which the faith mandates.  Religious Free-
dom Restoration Act of 1993, § 2(b), 42
U.S.C.A. § 2000bb–1(b).

13. Civil Rights O1073

Under Religious Freedom Restoration
Act (RFRA), government’s land manage-
ment decision will not be a ‘‘substantial
burden’’ absent a showing that it coerces
someone into violating his or her religious
beliefs or penalizes his or her religious
activity.  Religious Freedom Restoration
Act of 1993, § 2(b), 42 U.S.C.A. § 2000bb–
1(b).

14. Civil Rights O1073

On its own, Religious Freedom Resto-
ration Act (RFRA) does not provide a
freestanding right to free exercise of reli-
gion on another’s property.  Religious
Freedom Restoration Act of 1993, § 2(b),
42 U.S.C.A. § 2000bb–1(b).

15. Civil Rights O1073

Native American tribes failed to es-
tablish prima facie case that Forest Ser-
vice’s approval of upgrades to facilities at
an existing ski area on national forest
lands considered sacred to Native Ameri-
can tribes violated Religious Freedom
Restoration Act (RFRA); the decision,
which did not bar tribes’ access, use, or
ritual practice on the lands, did not coerce
tribes into violating their religious beliefs
or penalize their religious activity since
they identified no shrines or religious cere-
monies that would be impacted by the
decision.  Religious Freedom Restoration
Act of 1993, § 2(b), 42 U.S.C.A. § 2000bb–
1(b).
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16. Civil Rights O1073
Forest Service’s decision to authorize

upgrades to an existing ski area on nation-
al forest lands considered sacred to Native
American tribes was not a violation of
Religious Freedom Restoration Act
(RFRA); Forest Service had a compelling
interest in authorizing upgrades at nation-
al forest ski area to ensure that users of
the ski area had a safe experience, to
ensure compliance with the Establishment
Clause and to manage the public land for
recreational uses, and Forest Service
chose the least restrictive means for
achieving its land management decision.
U.S.C.A. Const.Amend. 1;  Religious Free-
dom Restoration Act of 1993, § 2(b), 42
U.S.C.A. § 2000bb–1(b); Forest and
Rangeland Renewable Resources Planning
Act of 1974, § 6(e), 16 U.S.C.A. § 1604(e).

Howard M. Shanker, The Shanker Law
Firm PLC, James Daryl Hill, James D.
Hill Law Office, Tempe, AZ, Laura Lynn
Berglan, DNA–Peoples Legal Services
Inc., Tuba City, AZ, Terence M. Gurley,
DNA–Peoples Legal Services Inc., Win-
dow Rock, AZ, William Curtis Zukosky,
DNA–Peoples Legal Services, Flagstaff,
AZ, Alysia E. Lacounte, Richard Monette,
Troy Klarkowski, Alysia E. Lacounte,

Brown & Lacounte LLP, Madison, WI,
Anthony Scott Canty, Lynelle Kym Hart-
way, Hopi Indian Tribe, Office of General
Counsel, Kykotsmovi, AZ, for Plaintiffs.

Rachel Anne Dougan, US Dept. of Jus-
tice, Washington, DC, for Defendants.

Janice M. Schneider, Latham & Wat-
kins, LLP, Washington, DC, Bruce Bab-
bitt, Washington, DC, Philip A. Robbins,
Paul G. Johnson, Robbins & Green, PA,
Phoenix, AZ, for Arizona Snowbowl Resort
Limited Partnership.

ORDER

ROSENBLATT, District Judge.

This consolidated matter comes before
the Court on the parties’ cross-motions for
summary judgment and following a bench
trial on Plaintiffs’ claims brought under
the Religious Freedom Restoration Act, 42
U.S.C. §§ 2000bb–2000bb–4 (‘‘RFRA’’).1

The Court now makes its ruling.

I. Factual Background

This case involves a challenge to the
Forest Service’s decision to authorize up-
grades to facilities at the Arizona Snow-
bowl (‘‘Snowbowl’’), an existing ski area in
the Coconino National Forest (‘‘CNF’’).2

The Plaintiffs in this consolidated case in-
clude the Navajo Nation, the Hopi Tribe,

1. The Complaint for the Navajo Nation and
the Sierra Club was initially filed on June 17,
2005.  However, on June 23, 2005, before the
Complaint was served, the Navajo Nation and
Sierra Club filed a First Amended Complaint
that added as Plaintiffs the White Mountain
Apache Tribe, the Yavapai–Apache Tribe, the
Center for Biological Diversity and the Flag-
staff Activist Network.  These parties will be
referred to as the Navajo Plaintiffs throughout
this opinion.  Shortly after the Navajo Plain-
tiffs amended their Complaint, three separate
Complaints were filed by:  (1) Hualapai Tribe,
Norris Nez, and Bill Bucky Preston (‘‘Huala-
pai Plaintiffs’’);  (2) Rex Tilousi, Dianna
Uqualla, and the Havasupai Tribe (‘‘Havasu-

pai Plaintiffs’’);  and (3) the Hopi Tribe.  On
unopposed motion, these matters were trans-
ferred and consolidated with the instant ac-
tion on July 13, 2005.

2. The current proposal does not seek to ex-
pand the existing Snowbowl Special Use Per-
mit (‘‘SUP’’) of 777–acres, but instead, seeks
to upgrade the Snowbowl’s existing facilities
and infrastructure.  Many of the activities ap-
proved by the current Snowbowl decision
were previously authorized by the 1979 Envi-
ronmental Impact Statement (‘‘EIS’’), and all
of the approved activities are within the
preexisting permit boundary.
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the Havasupai Tribe, the Hualapai Tribe,
the Yavapai Apache Nation, the White
Mountain Apache Nation, Bill Bucky Pres-
ton (a member of the Hopi Tribe), Norris
Nez (a member of the Navajo Nation),
Rex Tilousi (a member of the Havasupai
Tribe), Dianna Uqualla (a member of the
Havasupai Tribe), the Sierra Club, the
Center for Biological Diversity, and the
Flagstaff Activist Network.  The Defen-
dants are the United States Forest Service
(‘‘Forest Service’’), Nora Rasure, the For-
est Supervisor, and Harv Forsgren, who
was the appeal deciding officer and Re-
gional Forester.  Both Ms. Rasure and
Mr. Forsgren were named as Defendants
in their individual capacity.  In addition,
the Arizona Snowbowl Resort Limited
Partnership (‘‘ASR’’), the current owner
and operator of the facilities located at the
Snowbowl ski area, moved to intervene in
these proceedings on June 27, 2005.  After
receiving briefing on ASR’s motion and
hearing oral argument, the Court granted
ASR’s Motion to Intervene (Doc. 45) on
July 18, 2005.

The Snowbowl lies on the western flank
of the San Francisco Peaks (‘‘Peaks’’), and
is operated under a 777–acre Forest Ser-
vice-issued SUP, which is renewable on a
40–year basis.  The CNF Land and Re-
source Management Plan (‘‘Forest Service
Plan’’), which was subject to its own pro-
cess under the National Environmental
Policy Act (‘‘NEPA’’) and adopted in 1987,
designates the entirety of the Snowbowl
SUP as a ‘‘Developed Recreation Site.’’
Under the Forest Service Plan, the Snow-
bowl is located within management area
(‘‘MA’’) 15, which has a management em-
phasis of developed recreation, including
the Snowbowl recreation facilities.  Fur-
thermore, the Snowbowl is surrounded on
three sides by the 18,963–acre Kachina
Peaks Wilderness, which is designated as
MA 1 and managed for wilderness values.

The Snowbowl has been used as a ski
area since 1938.  In 1979, the Forest Ser-
vice conducted an extensive process pursu-
ant to NEPA to evaluate proposed up-
grades to the Snowbowl, which included
the installation of new lifts, trails and facil-
ities.  Specifically, the 1979 Snowbowl de-
cision approved 206 acres of skiable ter-
rain and facilities to support a comfortable
carrying capacity (‘‘CCC’’)—the number of
guests that the Snowbowl facilities could
comfortably carry at one time—of 2,825
skiers.  The Forest Service’s decision to
approve the proposed action was chal-
lenged in court by several Indian tribes.
The tribes asserted that development of
the Peaks would be a profane act, and an
affront to the deities, and that, in conse-
quence, the Peaks would lose their healing
power and otherwise cease to benefit the
tribes.  Wilson v. Block, 708 F.2d 735, 738
(D.C.Cir.1983), cert. denied, 464 U.S. 956,
104 S.Ct. 371, 78 L.Ed.2d 330 (1983).  In
addition, the tribes argued that develop-
ment would seriously impair their ability
to pray and conduct ceremonies upon the
Peaks.  Id. However, the District of Co-
lumbia Court of Appeals eventually upheld
the Forest Service’s decision to move for-
ward with the upgrades.  Id. at 760.

Since 1979, the Snowbowl has operated
under the direction of the EIS upheld in
Wilson.  Many of the improvements au-
thorized by the Forest Service in 1979,
and later upheld by the Wilson decision,
have been implemented over the years.
However, in September of 2002, ASR
sought to implement the remaining previ-
ously authorized upgrades (including cut-
ting certain ski runs), and submitted a
formal proposal to implement snowmaking
at the facility using Av reclaimed water.
After an extensive environmental review
under NEPA that spanned several years
of public participation, tribal consultation
and input, and analysis, the Forest Ser-
vice ultimately approved ASR’s proposal.
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Specifically, in February of 2005, Forest
Supervisor Nora Rasure issued a Final
Environmental Impact Statement
(‘‘FEIS’’) and a Record of Decision
(‘‘ROD’’).  The Forest Service’s ROD ap-
proved, in part:  (a) approximately 205
acres of snowmaking coverage throughout
the area, utilizing reclaimed water;  (b) a
10 million-gallon reclaimed water reservoir
near the top terminal of the existing
chairlift and catchments pond below Hart
Prairie Lodge;  (c) construction of a re-
claimed water pipeline between Flagstaff
and the Snowbowl with booster stations
and pump houses;  (d) construction of a
3,000 to 4,000 square foot snowmaking
control building;  (e) construction of a new
10,000 square foot guest services facility;
(f) an increase in skiable acreage from 139
to 205 acres—an approximate 47% in-
crease; 3  and (g) approximately 47 acres
of thinning and 87 acres of grading/stump-
ing and smoothing.  The Plaintiffs appeal-
ed the Forest Supervisor’s decision, and
the Forest Service’s Southwestern Re-
gional Office arranged a technical review
team to evaluate the administrative ap-
peals.  On June 8, 2005, the Forest Ser-
vice issued its final administrative decision
and affirmed the Forest Supervisor’s orig-
inal conclusions.  This litigation followed.4

On August 12, 2005, the parties filed
cross-motions for summary judgment on,
in part, claims brought pursuant to the

Administrative Procedure Act, 5 U.S.C.
§§ 701–706 (‘‘APA’’).  The APA claims are
based on the Forest Service’s alleged fail-
ure to comply with requirements of
NEPA, 42 U.S.C. §§ 4321–4307d
(‘‘NEPA’’), the National Historic Preserva-
tion Act, 16 U.S.C. §§ 470 et seq.
(‘‘NHPA’’), RFRA, 42 U.S.C. §§ 2000bb–
2000bb–4 (‘‘RFRA’’), the Endangered Spe-
cies Act, 16 U.S.C. § 1531 et seq.
(‘‘ESA’’), the Grand Canyon National Park
Enlargement Act, 16 U.S.C. § 228i
(‘‘GCEA’’), and the National Forest Man-
agement Act, 16 U.S.C. §§ 1600–1687
(‘‘NFMA’’).  In addition, an alleged failure
of the Forest Service to comply with its
trust responsibility to the tribes was in-
cluded in these motions.

II. Legal Standard and Analysis

In reviewing administrative agency deci-
sions, the function of the district court is to
determine, as a matter of law, whether
evidence in the administrative record per-
mitted the agency to render the decision it
did.  Accordingly, summary judgment is
an appropriate mechanism for deciding the
legal question of whether an agency could
reasonably have found the facts as it did.

A person suffering legal wrong because
of an agency action, or adversely affected
or aggrieved by an agency action within
the meaning of the relevant statute, is

3. It is important to note that although only
139 acres of skiable terrain currently exist at
the Snowbowl, the Wilson decision specifical-
ly approved 206 acres of skiable terrain.  Ac-
cordingly, the current proposal, to the extent
it seeks to increase skiable acreage, is fully
consistent with the D.C. Circuit’s previous
ruling in 1983 upholding the Forest Service’s
1979 decision.

4. Shortly after filing their complaints, the
Plaintiffs filed a Motion for Temporary Re-
straining Order Or, In the Alternative, Prelim-
inary Injunction (Doc. 5).  A few days later,
the Plaintiffs filed a Stipulated Motion to

Withdraw Plaintiffs’ Motion for Temporary
Restraining Order (Doc. 12), and requested
that the Court set a briefing schedule for
Plaintiffs’ preliminary injunction motion.
The stipulated motion was granted by the
Court.  On July 13, 2005, the Court heard
oral argument on the Plaintiffs’ Motion for
Preliminary Injunction.  However, the re-
quest for relief was denied as moot after the
parties agreed that ASR would not move for-
ward with the project until after the Court
ruled on the anticipated summary judgment
motions and, if necessary, held a bench trial
on the RFRA claims.
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entitled to judicial review thereof.  5
U.S.C. § 702.  Agency action made re-
viewable by statute, and final agency ac-
tion for which there is no other adequate
remedy in a court, are subject to judicial
review.  5 U.S.C. § 704.  Under the APA,
a reviewing court may ‘‘hold unlawful and
set aside agency action, findings and con-
clusions’’ that are found to be ‘‘arbitrary,
capricious, an abuse of discretion, or other-
wise not in accordance with law.’’  5 U.S.C.
§ 706;  Center for Biological Diversity v.
United States Forest Service, 349 F.3d
1157, 1165 (9th Cir.2003).  To determine
whether agency action was arbitrary or
capricious, a court must consider ‘‘whether
the decision was based upon a consider-
ation of the relevant factors and whether
there has been a clear error of judgment.’’
Marsh v. Oregon Natural Resources
Council, 490 U.S. 360, 368, 109 S.Ct. 1851,
104 L.Ed.2d 377 (1989).

A. National Environmental Policy
Act

The purpose of NEPA, 42 U.S.C.
§§ 4321 et seq., is to focus the attention of
federal agencies and the public on a pro-
posed action so that the environmental
impacts of the action can be studied before
a decision is made.  By focusing the agen-
cy’s attention on the environmental conse-
quences of a proposed project, NEPA en-
sures that important effects will not be
overlooked or underestimated only to be
discovered after resources have been com-
mitted or the die otherwise cast.  Robert-
son v. Methow Valley Citizens Council,
490 U.S. 332, 109 S.Ct. 1835, 104 L.Ed.2d
351, (1989).  Accordingly, NEPA requires
federal agencies to prepare an EIS for all
‘‘major federal actions significantly affect-
ing the quality of the human environment.’’
42 U.S.C. § 4332(2).  However, NEPA

does not mandate certain substantive re-
sults, but instead prescribes the necessary
process an agency must undergo to evalu-
ate a proposed action’s potential environ-
mental impact.  Methow Valley, 490 U.S.
at 350, 109 S.Ct. 1835.

[1] In reviewing the required EIS, the
court must determine whether the docu-
ment contained a ‘‘reasonably thorough
discussion of the significant aspects of the
probable environmental consequences.’’
Idaho Conservation League v. Mumma,
956 F.2d 1508, 1519 (9th Cir.1992).  Within
the Ninth Circuit Court of Appeals, courts
are directed to employ a ‘‘rule of reason’’
standard to make this finding.  Center for
Biological Diversity, 349 F.3d at 1166.
Under the rule of reason standard, which
is essentially applied in the same manner
as the arbitrary and capricious standard,
review consists only of ensuring that the
agency has taken a hard look at the envi-
ronmental effects of the proposed action.5

Id. Once the court is satisfied that a pro-
posing agency has taken the requisite hard
look at a decision’s environmental conse-
quences, the review is at an end.  Friends
of the Southeast’s Future v. Morrison, 153
F.3d 1059, 1063 (9th Cir.1998).

[2] It is the Plaintiffs’ position that the
Forest Service failed to take the required
hard look at the environmental conse-
quences of its actions, and that as a result,
the Forest Service’s actions were arbi-
trary, capricious and not otherwise in ac-
cordance with law.  However, the Defen-
dants and Intervenor respond that the
Forest Service fully discharged its NEPA
responsibilities by preparing an EIS with
public involvement.  Each NEPA violation
alleged by the Plaintiffs is discussed indi-
vidually below.

5. The Court notes that the adjective ‘‘hard,’’
and the phrase ‘‘hard look,’’ are subject to at
least twenty-five different definitions or mean-
ings.  Nevertheless, the parties have used the

phrase ‘‘hard look’’ to define the nature of the
inquiry required of the Forest Service;  there-
fore, it is reluctantly adopted by the Court.
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1. Statement of Purpose and Need
The Plaintiffs in this case allege that the

stated purpose and need for the proposed
action is impermissibly narrow, improperly
focused solely on improving the Snow-
bowl’s financial viability, and based on
faulty data.  The Defendants and Interve-
nor assert that the stated purpose and
need is reasonable and provided the basis
for the Forest Service’s consideration of a
reasonable range of alternatives. The For-
est Service identified the overall purpose
and need for the project as follows:  (1) to
ensure a consistent and reliable operating
season, thereby maintaining the economic
viability of the Snowbowl and stabilizing
employment levels and winter tourism
within the local community;  and (2) to
improve safety, skiing conditions, and re-
creational opportunities, bringing terrain
and infrastructure into balance with cur-
rent use levels.

The regulations implementing NEPA
explain that an EIS ‘‘shall briefly specify
the underlying purpose and need to which
the agency is responding in proposing the
alternatives including the proposed ac-
tion.’’  40 C.F.R. § 1502.13. Furthermore,
the Ninth Circuit has determined that
agencies should be afforded considerable
discretion in defining the purpose and
need of a project.  Morrison, 153 F.3d at
1066.  However, this discretion is not with-
out limitations.  Id. For example, ‘‘an
agency cannot define its objectives in un-
reasonably narrow terms.’’  City of Car-
mel–By–The–Sea v. United States Dep’t. of
Transp., 123 F.3d 1142, 1155 (9th Cir.
1997);  see also City of New York v. United
States Dep’t of Transp., 715 F.2d 732, 743
(2d Cir.1983) (‘‘[A]n agency will not be
permitted to narrow the objective of its
action artificially and thereby circumvent
the requirement that relevant alternatives
be considered.’’).

The Court concludes that the Forest
Service’s statement of purpose and need

for the proposed project is not unreason-
able.  See City of Carmel–By–The–Sea,
123 F.3d at 1155 (Forest Service’s state-
ment of purposes is to be evaluated under
a reasonableness standard).  The Forest
Service Plan, which the Forest Service
points out was subject to its own NEPA
process, designates the entirety of the
Snowbowl SUP as a ‘‘Developed Recre-
ation Site.’’ Under the Forest Service Plan,
the Snowbowl is located within MA 15,
which has a management emphasis of de-
veloped recreation, including the Snow-
bowl recreation facilities.  Furthermore,
the Final EIS explains that the proposed
action ‘‘responds to the goals and objec-
tives outlined in the Forest Service Plan,
and helps move the project area towards
desired conditions described in it.’’  For
example, the FEIS states that one purpose
of the proposed action is to ‘‘ensure a
consistent and reliable operating season’’
at the Snowbowl.  According to the Forest
Service, because skier visits at the Snow-
bowl are directly correlated to the amount
of snow on the ground, the significant vari-
ability in snowfall has resulted in an incon-
sistent operating season.  In addition, the
goal of providing a reliable ski season is
consistent with the Forest Service’s multi-
ple-use mandate and direction to provide
recreational opportunities for the public.

The Court notes that the FEIS also
identifies the need ‘‘to improve safety,
skiing conditions, and recreational oppor-
tunities by bringing existing terrain and
infrastructure into balance with existing
demand.’’  For example, the Forest Ser-
vice identified a need to ‘‘[i]mprove the
quantity and distribution of beginner and
intermediate (including low intermediate
and advanced intermediate) terrain and
skier safety by developing additional ter-
rain within the existing SUP area.’’  The
FEIS adequately documents that the
Snowbowl has a deficit of intermediate
and beginner terrain when compared to
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ski industry norms.  In sum, the Court
concludes that the Forest Service devel-
oped a reasonable statement of purposes
and needs under the standard developed
by the Ninth Circuit.

2. Reasonable Range of Alternatives

Next, the Plaintiffs contend that the
Forest Service violated NEPA by failing to
consider a reasonable range of alterna-
tives.  For example, the Navajo Plaintiffs
contend that the Forest Service should
have considered a proposal to close the ski
area, a buy-out by the tribes, or an alter-
native with reduced snowmaking coverage.
In addition, the Havasupai Plaintiffs main-
tain that the Forest Service should have
considered water trading.  In response,
the Forest Service states that it did, in
fact, consider many of the alternatives
raised by the Plaintiffs, but reasonably
eliminated them from more detailed evalu-
ation because they did not meet the pur-
poses and needs for the proposed action.
Moreover, the agency points out that many
of the alternatives proposed by the Plain-
tiffs do not represent feasible propositions.

The Code of Federal Regulations re-
quires that only reasonable alternatives be
considered.  40 C.F.R. § 1502.14.

In this section agencies shall:

(a) Rigorously explore and objectively
evaluate all reasonable alternatives, and
for alternatives which were eliminated
from detailed study, briefly discuss the
reasons for their having been eliminated.
(b) Devote substantial treatment to each
alternative considered in detail including
the proposed action so that reviewers
may evaluate their comparative merits.
(c) Include reasonable alternatives not
within the jurisdiction of the lead agen-
cy. (d) Include the alternative of no ac-
tion. (e) Include appropriate mitigation

measures not already included in the
proposed action or alternatives.

40 C.F.R. § 1502.14.

[3] ‘‘An agency’s discussion of alterna-
tives must be bound by some notion of
feasibility.’’  Muckleshoot v. United States
Forest Service, 177 F.3d 800, 814 (9th Cir.
1999).  In addition, an agency need not
consider every available alternative.
Headwaters, Inc. v. Bureau of Land Man-
agement, 914 F.2d 1174, 1180 (9th Cir.
1990).  The range of alternatives is re-
viewed under a rule of reason that re-
quires an agency to set forth only those
alternatives necessary to permit a rea-
soned choice.  Id. NEPA does not require
a separate analysis of alternatives which
are not significantly distinguishable from
alternatives actually considered, or which
have substantially similar consequences.
Id. at 1181.  However, NEPA does require
federal agencies to rigorously explore and
objectively evaluate all reasonable alterna-
tives.  With respect to alternatives that
were eliminated from detailed study,
NEPA simply requires a brief discussion
of the reasons for their elimination.  40
C.F.R. § 1502.14(a).  As the parties cor-
rectly identify, ‘‘[t]he existence of reason-
able but unexamined alternatives renders
an EIS inadequate.’’  Morrison, 153 F.3d
at 1065;  see also Muckleshoot, 177 F.3d at
814.

A review of the EIS shows that the
Forest Service gave detailed consideration
to three alternatives:  (1) the no action
alternative;  (2) the proposed action;  and
(3) the no snowmaking or snowplay alter-
native, which responds to public concerns
over the use of reclaimed water on the
Peaks.  Furthermore, the Forest Service
also gave consideration to an alternative to
remove the ski area;  several alternatives
that would have included night lighting;
an alternative with a lower amount of new
skiable terrain;  an alternative with re-



875NAVAJO NATION v. U.S. FOREST SERVICE
Cite as 408 F.Supp.2d 866 (D.Ariz. 2006)

duced snowmaking coverage;  alternatives
that would have included summer recre-
ational activities such as mountain biking;
alternatives that would have used on-site
or nearby water sources instead of re-
claimed water;  and an alternative that
would have used other pipeline alignments.
In addition, the Court concludes that the
Forest Service properly eliminated closure
of the Snowbowl from detailed analysis
because it did not meet the stated pur-
poses and needs for the proposed action.
Since the Coconino Forest Service Plan
instructs that the 777 acres of the Snow-
bowl be managed to emphasize developed
recreations, an alternative that would dis-
mantle the ski area was certainly outside
the scope of the proposed action and need
not have been considered in detail.  As the
Ninth Circuit has previously stated,
‘‘[w]hen the purpose is to accomplish one
thing, it makes no sense to consider the
alternative ways by which another thing
might be achieved.’’  City of Angoon v.
Hodel, 803 F.2d 1016, 1021 (9th Cir.1986).

The statement of purposes and needs for
the Snowbowl proposal permitted the For-
est Service to evaluate a reasonable range
of alternatives.  The Plaintiffs bear the

burden of demonstrating to the Court that
they brought a reasonable alternative to
the Forest Service’s attention during the
public NEPA process, and that such an
alternative was not adequately considered.
City of Angoon, 803 F.2d at 1021–22.  The
Plaintiffs have failed to meet this burden.6

Accordingly, the Court concludes that the
Forest Service did not act unreasonably in
rejecting the various alternatives raised by
the Plaintiffs during the project’s public
scoping process.

3. Cumulative and Indirect Impacts
a. Impacts of Diverting 1.5 Million

Gallons of Reclaimed Water a
Day

The Plaintiffs contend that the Forest
Service failed to take the requisite hard
look at the environmental impacts of the
Snowbowl expansion project by neglecting
to consider the cumulative impacts and/or
indirect effects of diverting 1.5 million gal-
lons of reclaimed water a day from Flag-
staff’s aquifer to the Snowbowl for snow-
making.7  The Plaintiffs assert that ‘‘the
proposed snowmaking will result in a de-
crease to the aquifer’’ and point to a tech-
nical report prepared by Peter Schwartz-

6. Many of the reasonable alternatives Plain-
tiffs now advance in their respective motions
for summary judgment were never raised in
the NEPA comment process or in the admin-
istrative appeals.  Accordingly, this failure
now bars them from judicial review due to
the requirement of exhaustion.  For example,
although they now claim otherwise, not one
tribal plaintiff comment letter or appeal letter
mentions the buy-out alternative now ad-
vanced by the Navajo Plaintiffs.  However,
the Court notes that even if the alternative
was properly raised before the Forest Service,
it is not significantly distinguishable from an
alternative to close the ski area, which was
considered.  See Headwaters, 914 F.2d at
1180–81.

7. The Plaintiffs also maintain that the Forest
Service failed to address the cumulative and
indirect impacts on noise, on aesthetics, on

traffic and ski area access, and on wildlife
and habitat.  However, a review of the FEIS
reveals that the Forest Service specifically
evaluated and disclosed the anticipated effects
of each of these categories.  For example,
regarding noise impacts, the Forest Service
determined that from a distance of 1.5 miles
and closer, the snowmaking system would be
audible and above ambient noise levels.  With
respect to impacts on aesthetics, the Forest
Service used the Visual Management Sys-
tem—a landscape management tool—to eval-
uate the proposed action’s impacts to certain
visual quality objectives and disclosed the cu-
mulative visual effects in the FEIS. In addi-
tion, the FEIS documents careful consider-
ation of impacts to traffic and ski area access
in Section 3C. Lastly, Section 3K of the FEIS
contains a detailed analysis of the Snowbowl
proposal’s potential impacts on wildlife.
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man and Abe Springer, along with other
public comments as the basis for their
argument.  However, the Court concludes
that the Forest Service did not refuse or
fail to consider this impact.

A review of the FEIS reveals that the
Forest Service identified the proposed ac-
tion’s potential impacts on aquifer re-
charge as an area requiring additional
analysis and disclosure.  The Snowbowl
FEIS Section on Watershed Resources—
Chapter 3H—specifically analyzed the po-
tential long-term effects on the regional
aquifer from diversions of reclaimed water
for snowmaking.  For example, the agency
contracted hydrologists to study ‘‘precip-
itation;  water loss to evaporation, transpi-
ration, and sublimation;  and the resulting
water available for groundwater recharge
or surface water run off.’’  This data was
then used to analyze how much water
would be available for recharge to the
regional aquifer.  The Forest Service
found that the proposed snowmaking
would result in a reduction in groundwater
recharge to the regional aquifer of slightly
less than two percent of the City of Flag-
staff’s total annual water production.  The
cumulative watershed impact as a result of
the diversion was determined to be negligi-
ble to moderate.8  The Court also notes
that in reaching this estimate, the Forest
Service considered, among other sources,
the Schwartzmann and Springer report
raised by the Plaintiffs.  In sum, the rec-
ord demonstrates and the Court is satis-
fied that the Forest Service responded to
concerns about the impacts to recharge of
the aquifer by conducting reasonable anal-
ysis.

b. Impacts of Snowmaking
Using Reclaimed Water

Next, the Plaintiffs contend that the
Forest Service failed to conduct a reason-

able scientific analysis of the environmen-
tal impacts of the proposed snowmaking.
However, the Defendants and Intervenor
maintain that the Forest Service took a
hard look at the impacts of snowmaking
using reclaimed water.  The Court con-
cludes that the record shows that the For-
est Service conducted a reasonable scienti-
fic analysis of the environmental impacts
of the proposed snowmaking based on the
best available scientific evidence.

First and foremost, it is important for
the Court to note that the Arizona Depart-
ment of Environmental Quality (‘‘ADEQ’’)
has adopted water quality standards for
the direct reuse of reclaimed water aimed
at protecting health and the environment.
Furthermore, the ADEQ specifically al-
lows Class Av reclaimed water—the class
of water to be used at the Snowbowl—for
direct reuse in snowmaking.  As such, the
Forest Service properly relied, in part,
upon the ADEQ’s determination that
snowmaking is an acceptable and safe use
of reclaimed water.  In addition, the For-
est Service evaluated extensive data moni-
toring Class Av reclaimed water from the
Rio de Flag WRF for wastewater constitu-
ent, as well as monitoring for metals, or-
ganic chemicals, and other parameters.
Furthermore, the Forest Service also re-
tained experts in hydrogeology to evaluate
the effects of reclaimed water use on the
quantity and quality of groundwater.  In
sum, the Court determines that the agency
took a hard look at the effects of using
Class Av reclaimed water to make artifi-
cial snow at the Snowbowl.

4. Opposing Scientific Viewpoints

The Plaintiffs claim that the Forest Ser-
vice failed to consider certain scientific
evidence about the use of reclaimed water.

8. Even with the amount of reclaimed water
diverted to the Snowbowl, the Rio de Flag
Water Reclamation Facility (‘‘WRF’’) would

still have over 500,000 gallons per day avail-
able for release to the Rio de Flag.
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Specifically, the Plaintiffs contend that the
Forest Service failed to adequately discuss
and disclose the results of the studies con-
ducted by the United States Geological
Survey (‘‘U.S.G.S.’’) and Dr. Catherine
Propper and the report submitted by Dr.
Paul Torrence.9  The Defendants and In-
tervenor maintain that the Forest Service
adequately evaluated and responded to all
reasonable opposing scientific viewpoints
submitted during the NEPA process.

[4] The Council on Environmental
Quality’s (‘‘CEQ’’) regulations delineate
the analysis that environmental impact
statements must contain.  Specifically, the
agency ‘‘shall discuss at appropriate points
in the final statement any responsible op-
posing view which was not adequately dis-
cussed in the draft statement and shall
indicate the agency’s response to the is-
sues raised.’’  40 C.F.R. § 1502.9(b);  Cen-
ter for Biological Diversity, 349 F.3d at
1167.  This disclosure requirement obli-
gates the agency to make available to the
public high quality information, including
accurate scientific analysis and expert
agency comments, before decisions are
made and actions are taken.  40 C.F.R.
§ 1500.1(b).  Furthermore, ‘‘an agency is
entitled to wide discretion in assessing the
scientific evidence, so long as it takes a
hard look at the issues and responds to
reasonable opposing viewpoints.’’  Earth
Island Institute v. U.S. Forest Service, 351
F.3d 1291, 1301 (9th Cir.2003).  ‘‘Because
analysis of scientific data requires a high
level of technical expertise, courts must
defer to the informed discretion of the
responsible federal agencies.’’  Id. ‘‘When
specialists express conflicting views, an
agency must have discretion to rely on the

reasonable opinions of its own experts,
even if a court may find contrary views
more persuasive.’’  Marsh, 490 U.S. at
377, 109 S.Ct. 1851.

In this case, the record demonstrates
that the agency evaluated and disclosed
the research by Dr. Propper.  For exam-
ple, the FEIS explains that Dr. Propper
‘‘conducted in vitro (test tube) and in vivo
(whole body) tests of Flagstaff wastewater
effluent to evaluate vertebrate behavior
and physiological effects on the endocrine
system.’’  In addition, her project proposal
and the results of her research are includ-
ed in the Administrative Record.  The
Forest Service included within the FEIS
the conclusion that the ‘‘proposed use of
reclaimed water for snowmaking at the
Arizona Snowbowl will not result in com-
parable environmental exposure as investi-
gated by Dr. Propper.’’  Based on the
Forest Service’s analysis and disclosure of
Dr. Propper’s research, the Court cannot
conclude that the agency violated NEPA.

In addition, the Forest Service also re-
sponded to the concerns voiced by Dr.
Torrence within the FEIS. Dr. Torrence’s
comments made in response to the DEIS
all focus on variations of the same allega-
tion:  that the agency failed to fully consid-
er the range of implications of endocrine
disruptors that may be present in re-
claimed water.  However, a review of the
FEIS reveals that the Forest Service con-
sidered the presence of synthetic organic
chemicals from pharmaceutical and per-
sonal care products in water and the po-
tential that some of the compounds will
impact the endocrine system in wildlife
and humans.  The Forest Service ex-
plained that ‘‘[r]ecent research indicates

9. Dr. Catherine Propper, Ph.D., is an Associ-
ate Professor in the Department of Biological
Sciences at Northern Arizona University
(‘‘NAU’’).  Dr. Paul Torrence holds a Ph.D. in
organic chemistry and is a Professor of Chem-
istry and Biochemistry at NAU. He is also a

Full Investigator at the Arizona Cancer Cen-
ter in Tucson.  Both individuals submitted
comments during the public scoping process
concerning the potential health and environ-
mental impacts of using reclaimed wastewa-
ter for snowmaking.
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that endocrine disruptors have aquatic
habitat impacts, but no health impacts, at
concentrations found in receiving waters.’’
The FEIS explains that the agency’s anal-
ysis of this issue was based on its review of
recent studies, as well as the Global As-
sessment on the State-of-the Science of
Endocrine Disruptors, a report prepared
by an expert panel on behalf of the World
Health Organization.

The Court is satisfied that the Forest
Service properly evaluated and disclosed
all comments and reasonable opposing sci-
entific viewpoints that were available dur-
ing the NEPA process.  Even if the Court
were to find the viewpoints of Dr. Propper
and Dr. Torrence more persuasive than
the Forest Service’s interpretation of the
overall scientific evidence, that would not
be enough to declare the agency’s decision
arbitrary and capricious.  As indicated
above, the Court is obligated to defer to
the responsible federal agency’s informed
assessment of the scientific evidence.

5. Failure to Make Decisional Mate-
rials Available

The Plaintiffs also argue that the Forest
Service violated NEPA by failing to make
decisional materials publicly available be-
fore its final decision was rendered.  It is
undisputed that the Forest Service was
required to supplement the Snowbowl Pro-
ject Record with certain documents that
were part of the decision-making process.
These documents—which included the
Forest Service Plan and various letters
sent to the tribes about the National Reg-
ister nomination of the Peaks—were all
referenced in record documents, even
though they were not initially designated
as part of the project record.  Accordingly,
any person seeking the information refer-
enced or described in the project record
would be aware of their existence.  Under
NEPA, an agency is required to ‘‘[m]ake
environmental impact statements, the com-
ments received, and any underlying docu-

ments available to the public pursuant to
the provisions of the Freedom of Informa-
tion Act [‘FOIA’].’’ 40 C.F.R. § 1506.6(f).
The Court concludes that the Forest Ser-
vice complied with this provision.  As the
Forest Service points out, all of the docu-
ments that were subject to release under
FOIA were available upon request at any
time during the NEPA process, and the
Plaintiffs have offered no evidence to the
contrary.

B. National Historic Preservation
Act

The Plaintiffs argue that the Forest Ser-
vice did not comply with its obligations
under the NHPA. For example, the Plain-
tiffs contend that the tribes did not have a
reasonable opportunity to participate in
the resolution of the adverse effects of the
proposed action.  In addition, the Plaintiffs
assert that the timing of the completion of
the Memorandum of Agreement (‘‘MOA’’),
before the end of the NEPA process, sug-
gests that a NEPA decision had already
been reached rendering the NHPA consul-
tation inadequate.

The NHPA directs federal agencies to
consider the effects of their undertakings
on historic properties included in or eligi-
ble for inclusion in the National Register
of Historic Places and to consult with cer-
tain parties before moving forward with an
agency action.  16 U.S.C. § 470f;  see 36
C.F.R. § 800.1. Regulations implementing
the NHPA have been adopted by the Advi-
sory Council on Historic Preservation
(‘‘ACHP’’).  The general procedure set
forth in the applicable regulations requires
an agency as early as possible, and in any
event before taking any action that would
foreclose the ACHP’s ability to comment,
to identify any National Register or eligi-
ble property located within the area of the
undertaking’s potential environmental im-
pact which may be affected by the under-
taking.  36 C.F.R. § 800.4. The agency
must then determine the effect of a pro-
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posed undertaking on any National Regis-
ter or eligible property.

An effect occurs (1) ‘‘whenever any con-
dition of the undertaking causes or may
cause any change, beneficial or adverse, in
the quality of the historical, architectural,
archeological or cultural characteristics
that qualify the property for the National
Register,’’ or (2) when an undertaking
‘‘changes the integrity of location, design,
setting, materials, workmanship, feeling,
or association of the property’’ that con-
tributes to its historic significance.  36
C.F.R. § 800.3(a) and (b);  Colorado River
Indian Tribes v. Marsh, 605 F.Supp. 1425,
1435 (D.Cal.1985).

When an effect is identified, the agency,
in consultation with the State Historic
Preservation Office (‘‘SHPO’’), must deter-
mine whether the effect would be adverse.
This process includes applying the criteria
of adverse effect, which includes:  (1) de-
struction or alteration of all or part of a
property;  (2) isolation from or alteration
of a property’s surrounding environment;
(3) introduction of visual, audible, atmo-
spheric elements that are out of character
with the property or alter its setting TTTT
36 C.F.R. § 800.3(b);  Colorado River In-
dian Tribes, 605 F.Supp. at 1435.

If the agency finds an adverse effect,
then it must (1) prepare a Preliminary
Case Report requesting the comments of
the ACHP, (2) notify the SHPO of this
request, and (3) undertake the consultation
process set forth in § 800.6. Colorado Riv-
er Indian Tribes, 605 F.Supp. at 1435.

Under the consultation process set forth in
§ 800.6, the agency, the SHPO, and the
Executive Director of the ACHP are the
consulting parties who must ‘‘consider
feasible and prudent alternatives to the
undertaking that could avoid, mitigate, or
minimize adverse effects on a National
Register or eligible property.’’ 36 C.F.R.
§ 800.4(d).  The consulting parties must
then execute a MOA either specifying how
the adverse effects will be avoided or miti-
gated, or acknowledging that they cannot
be avoided or mitigated and specifying any
recording, salvage, or other measure to
minimize the adverse effects that shall be
taken before the undertaking proceeds.
Id. Although other parties may be invited
to sign the MOA as well, their participato-
ry signature is not required under the
applicable regulations.  Id. at 800.6(c)(2).
Once the MOA is ‘‘executed and imple-
mented pursuant to [the ACHP regula-
tions]’’ it evidences the agency official’s
compliance with § 106 of the NHPA. Colo-
rado River Indian Tribes, 605 F.Supp. at
1436.

[5] For the Snowbowl project, the
agency ultimately made a ‘‘Finding of Ad-
verse Effect.’’  Accordingly, the record
demonstrates that the agency then sought
ways to avoid, minimize or otherwise miti-
gate the adverse effects that were associ-
ated with each of the three alternatives
under consideration.10  Furthermore, the
record is replete with agency efforts to
involve the tribes in the resolution of those
identified adverse effects.11  For example,

10. For example, the agency has guaranteed
traditional cultural practitioners access with-
in and outside the SUP as well as free use of
the ski lifts in the summer.  The agency has
also committed to working to protect any
plants of traditional importance that may be
subsequently identified in the project area.
Also, to the extent practicable, the Forest Ser-
vice has indicated that the final location of
new ski trails will use previously-disturbed
areas.

11. Throughout the tribal consultation process,
the Forest Service made over 200 phone calls,
held 41 meetings, and exchanged 245 letters
with tribal representatives.  Although the con-
sultation process did not end with a decision
the tribal leaders supported, this does not
mean that the Forest Service’s consultation
process was substantively and procedurally
inadequate.
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three separate letters were sent out and
three sets of phone calls were made specif-
ically requesting tribal input on the resolu-
tion of the adverse effects.  These commu-
nications also included invitations for the
tribes to meet and discuss the MOA. The
record also reveals that the Forest Service
sent each tribe a draft MOA along with an
invitation to participate as a consulting
party in further developing the agreement.

Ultimately, the Forest Service’s consul-
tation efforts resulted in the execution of a
MOA among the required parties.  Four
Indian tribes, including two named Plain-
tiffs in this case, the Hualapai and the
Yavapai–Apache Nation, also signed the
MOA. The MOA adequately describes the
steps to mitigate the potential adverse ef-
fects of the proposed projects;  therefore,
it fully satisfied the Forest Service’s obli-
gations under the NHPA.12 The MOA in-
cludes steps that the Forest Service and
ASR must take regardless of which alter-
native was ultimately chosen, including the
obligation to continue to consult tribes to
mitigate any adverse effects and to contin-
ue to guarantee access to the Peaks for
traditional cultural activities.  Among oth-
er things, the MOA requires:  (1) access
before, during and after construction;  (2)
protection and regeneration of plants of
traditional importance;  (3) that the Forest
Service must work to ensure that current
ceremonial activities continue uninterrupt-
ed;  (4) that the Forest Service must pro-
tect shrines;  (5) that tribes must be pro-
vided water-quality information;  and (6)
where practicable, projects must take ad-
vantage of previously-disturbed areas.
Furthermore, the MOA also permits peri-
odic inspections by tribal representatives,

including prior to construction in order to
minimize the impact of the pipeline route.

With respect to the Plaintiffs’ argument
regarding the timing of the completion of
the MOA, the Court finds it unpersuasive.
As the Defendants point out, NHPA en-
courages agencies to combine the consulta-
tion efforts with the NEPA process.  36
C.F.R. § 800.8. Nomination of a specific
historic property to the National Register
is a separate process that need not be
complete in order for the agency to meet
its consultation obligations under the
NHPA.

The Court finds it important to note that
consultation on the proposed Snowbowl
improvements formally began in 2002 and
spanned a two year period;  however, the
Forest Service has been consulting with
approximately 13 tribes or chapters about
the religious and cultural significance of
the Peaks since at least 1970.  The record
indeed demonstrates that the Forest Ser-
vice made extensive, good faith efforts to
seek tribal input on the religious and cul-
tural significance of the Peaks, and provid-
ed a reasonable opportunity for the tribes
to participate in the resolution of the pro-
posal’s potential adverse effects.

C. National Forest Management Act

[6] The Plaintiffs claim that the Forest
Service failed to ensure the viability of
native species in the project area in viola-
tion of the National Forest Management
Act, 16 U.S.C. §§ 1600–1687.  Specifically,
the Plaintiffs contend that the agency
failed to adequately address potential im-
pacts on certain management indicator

12. The consultation process with the tribes
did result in changes to the proposed action.
For example, the Snowbowl’s request to have
night lighting at the facility was not approved
by the Forest Service, in part, due to Tribal
comments and religious concerns that autho-
rizing night lighting would not permit the

Peaks to rest at night.  However, as the Plain-
tiffs point out, the removal of night lighting
from the project proposal also addressed the
fact that Flagstaff is a dark sky city.  Further-
more, the Forest Service found that night
lighting did not meet the purposes and needs
for the project.
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species (‘‘MIS’’).  For example, the Plain-
tiffs maintain that the Forest Service was
required to collect population data from
the project area for three MIS (Abert and
red squirrels and the pygmy nuthatch).
However, the Forest Service responds that
the agency was not required to collect
population data on these MIS in the Snow-
bowl area at all and satisfied NFMA by
using the most up-to-date data available to
assess the potential impacts on forest-wide
habitat and trends for the MIS. The For-
est Service contends that it carefully evalu-
ated the potential effects of the proposed
activities and determined that the project
would not harm MIS or other wildlife.

The Court concludes that the Defen-
dants satisfied NFMA’s requirements by
complying with the Coconino Forest Ser-
vice Plan direction related to MIS. The
currently applicable Forest Service regu-
lations specify that pending revision of
Forest Plans, National Forests have the
option to utilize habitat data as to any ob-
ligation regarding MIS. 36 C.F.R.
§ 219.14(f).  Furthermore, population
monitoring is required only when the For-
est Service Plan so provides. Id. Accord-
ingly, a review of the FEIS shows that the
Forest Service analyzed the effects of the
Snowbowl alternatives on forest-wide habi-
tat and trends for the MIS. The Forest
Service concluded that, under the selected
alternative, habitat modifying activities
within the SUP area ‘‘would not alter hab-
itat for MIS outside the SUP area.’’  As
pointed out by the Forest Service, the
Forest Service Plan does not require the
Forest Service to evaluate the impacts of
the proposal on MIS because there are no
MIS assigned to the management area
where the Snowbowl is located.  However,
the Court finds that the Forest Service
did conduct a thorough assessment of the
effects of the proposed reclaimed water
pipeline on MIS in MAs 3, 4, 5 and 9 as
the pipeline will cross those management
areas.

E. Grand Canyon Enlargement Act

In their ninth claim for relief, the Hava-
supai Plaintiffs allege that the Forest Ser-
vice violated the GCEA ‘‘by permitting an
activity that will detract from the existing
scenic and natural values of TTT lands
[transferred to the Havasupai Tribe pursu-
ant to the GCEA], [and] failing to keep
them ‘forever wild.’ ’’  Specifically, the
Plaintiffs assert that the lands transferred
to the Havasupai Tribe will be ‘‘directly
impacted by the spring melt from the
Snowbowl’s snow made from reclaimed wa-
ter.’’  However, because the Plaintiffs mis-
construe the GCEA, summary judgment
on this claim is granted in favor of the
Defendants.

[7] As part of the GCEA, ‘‘Congress
declared that an additional 185,000 acres
were to be held in trust enlarging the
reservation of the Havasupai Tribe.’’  Ha-
vasupai Tribe v. United States, 752
F.Supp. 1471, 1483 (D.Ariz.1990) (citing 16
U.S.C. § 228i(a)).  However, the plain lan-
guage of the GCEA and the legislative
history described in the Havasupai Tribe
opinion demonstrate that the GCEA does
not impose any limitations on the govern-
ment’s uses of other lands and cannot be
read to restrict activities on lands outside
the Havasupai reservation.  752 F.Supp. at
1471.  As such, the Defendants are enti-
tled to summary judgment on the Plain-
tiffs’ GCEA claim.

F. Endangered Species Act

[8] In its tenth claim for relief, the
Hopi Plaintiffs allege that the Forest Ser-
vice violated the ESA in its approval of the
proposed project.  However, prior to as-
serting such a claim in the district court
the Plaintiffs were required to have first
provided written notice of the alleged vio-
lation to the Secretary of the Interior sixty
days in advance of filing suit.  16 U.S.C.
§ 1540(g)(2)(A)(i).  Since the Hopi Plain-
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tiffs did not provide such notice, this Court
is without the jurisdiction to consider the
claim.  See Southwest Center for Biologi-
cal Diversity v. Bureau of Reclamation,
143 F.3d 515, 520–22 (9th Cir.1998);  Save
the Yaak Comm. v. Block, 840 F.2d 714,
721 (9th Cir.1988) (holding that 60–day
notice requirement was not met and the
ESA claim must be dismissed for lack of
jurisdiction).  Accordingly, the Court
grants summary judgment in the Defen-
dants’ favor on this particular claim.

G. Breach of Trust Claim
[9] The Plaintiffs allege that the issu-

ance of the Snowbowl SUP constitutes a
violation of the government’s trust respon-
sibility to the tribes.  Although it is undis-
puted that the United States is indeed a
trustee for the tribes, at issue in this case
is whether that trust imposes any addition-
al enforceable fiduciary duties upon Defen-
dants with regard to the issuance of the
SUP beyond compliance with generally ap-
plicable regulations and statutes.  Based
on the governing law, the Court concludes
that no such additional trust duties exist.
Although there may be a general fiduciary
duty of the federal government owed to
the tribes, ‘‘unless there is a specific duty
that has been placed on the government
with respect to Indians, this responsibility
is discharged by the agency’s compliance
with general regulations and statutes not
specifically aimed at protecting Indians.’’

Morongo Band of Mission Indians v.
FAA, 161 F.3d 569, 574 (9th Cir.1998).
Because this case does not involve tribal
property, the Forest Service’s duty to the
tribes is to follow all applicable statutes.13

Id. Since the Court has found that the
agencies did not violate any statutes dur-
ing the approval for the Snowbowl project,
the agency satisfied its fiduciary duty to
the local tribes.14

D. Religious Freedom Restoration
Act

Pursuant to RFRA, the Plaintiffs seek
declaratory and injunctive relief that
would:  (1) declare that the selected alter-
native, as approved, violated RFRA;  and
(2) stop the Forest Service and ASR from
taking steps in furtherance of the selected
alternative.  According to the Plaintiffs,
the proposed upgrades to the Snowbowl,
particularly the use of reclaimed water to
make snow, will have negative, irrevers-
ible, and devastating effects to their reli-
gious, traditional and cultural practices.
However, the Defendants and ASR assert
that since there is no evidence that the
decision will exclude tribal practitioners
from the Peaks, no evidence of any diminu-
tion of access, no inability to collect medici-
nal or ceremonial plants and other materi-
als, and no prohibition on holding religious
ceremonies anywhere on the Peaks, there
is, consequently, no substantial burden on
the exercise of the Plaintiffs’ religion.

13. The Havasupai Plaintiffs specifically argue
that the Defendants breached their trust obli-
gations by allegedly compromising the quality
of the tribe’s water, in violation of the GCEA.
However, the Court previously concluded that
the Plaintiffs have failed to state a violation of
the GCEA and thus cannot use this statute to
support its trust claim.

14. The Navajo and Hualapai Plaintiffs both
assert that the Forest Service has violated its
trust responsibilities by failing to comply with
certain Executive Orders;  however, since
these Executive Orders are not independently

enforceable, such claims have no merit.  The
Executive Orders cited by the Plaintiffs ex-
pressly state that they ‘‘are intended only to
improve the internal management of the exec-
utive branch’’ and do not create any trust
responsibility or right to judicial review.  See
Exec. Order No. 12,898, 59 Fed.Reg. 7629,
7632–33 (Feb. 11, 1994) (provision 6–609);
Exec. Order No. 13,007, 61 Fed.Reg. 26771,
26772 (May 24, 1996 (Sec.4));  Exec. Order
No. 13,175, 65 Fed.Reg. 67429, 67252 (Nov.
6, 2000) (Sec.10). Furthermore, the FEIS doc-
uments that the Forest Service considered
these Executive Orders.
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Although the parties all moved for sum-
mary judgment on their RFRA claims, the
Court concluded that the claims were not
suitable for disposition on summary judg-
ment.  Due to the necessity for the Court
to make various factual findings, a bench
trial was held to determine whether the
proposed action placed a substantial bur-
den on the Plaintiffs’ exercise of their reli-
gion.  Having reviewed the Administrative
Record filed in this matter, the pleadings,
annexed declarations and exhibits on the
cross-motions for summary judgment, and
having heard argument of counsel and tes-
timony during an eleven-day bench trial,
the Court makes the following findings of
fact and conclusions of law.15

1. Findings of Fact
a. The Arizona Snowbowl and

the San Francisco Peaks

1. The San Francisco Volcanic field
covers approximately 1,800 square
miles of northern Arizona.  The field
lies along the southern perimeter of
the Colorado Plateau, defined by the
Mogollon Rim to the south of Flag-
staff.  The most prominent peak
within the field is Humphrey’s Peak.
At 12,633 feet, Humphrey’s Peak is
the highest point in Arizona.

2. Collectively, Humphrey’s Peak,
Agassiz Peak (12,356 feet), Doyle
Peak (11,460 feet), and Fremont
Peak (11,696 feet) are identified on
the USGS maps as the San Francis-

co Mountain.  However, the moun-
tain is more commonly referred to
as the San Francisco Peaks and is
identified as such herein.

3. The Snowbowl ski area is located in
the CNF in Northern Arizona which
comprises 1.8 million acres of public
land.  Specifically, the Snowbowl
lies on the western flank of the San
Francisco Peaks (‘‘Peaks’’).

4. The Peaks cover approximately 74,-
000 acres of public land, and the ski
area constitutes about one percent
(1%) of the mountain.

5. The Peaks are extensively docu-
mented and widely recognized as a
place of cultural importance to the
Hopi, Navajo, and other tribes that
are Plaintiffs in this case.  For
years, the Forest Service has recog-
nized the cultural and religious sig-
nificance of the Peaks to the tribes
of the southwestern United States.

6. The Forest Service has identified
the Peaks as a Traditional Cultural
Property (‘‘TCP’’) as defined in the
National Register Bulletin 38:
Guidelines for Evaluating and Docu-
menting Traditional Cultural Prop-
erties.16  The Peaks have also been
determined as eligible for inclusion
on the National Register of Historic
Places.

7. The Snowbowl SUP area is sur-
rounded on three sides by the Ka-

15. The Court is aware that many of the find-
ings made in the RFRA section of this opinion
were previously mentioned within the Court’s
analysis regarding the counts subject to sum-
mary judgment.  However, the Court chose to
reiterate findings that were also pertinent to
the RFRA claims despite the redundancy.

16. A TCP is a place that is associated with the
cultural practices or beliefs of a living com-
munity.  Those practices or beliefs must be
rooted in the history of the community and be

important in maintaining the continuing cul-
tural identity of the community.  While not
all TCPs are eligible for the National Register,
a TCP is eligible if the property plays a role in
a community’s historically rooted beliefs, cus-
toms and practices and meets one of four
National Register Criteria for significance:
(A) is associated with significant events;  (B) is
associated with a significant person;  (C) is an
outstanding example of a type;  or (D) is asso-
ciated with information contained in an ar-
chaeological site.
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china Peaks Wilderness area, desig-
nated by Congress in 1984.

8. Arizona Snowbowl Resort Limited
Partnership (‘‘ASR’’), the Interve-
nor, is the current owner and opera-
tor of the facilities located within the
Snowbowl SUP. The Snowbowl is
operated under a 777–acre SUP
which was issued to ASR by the
Forest Service in 1992 pursuant to
the National Forest Ski Area Permit
Act of 1986, 16 U.S.C. § 497b.

9. The Forest Service has designated
the Snowbowl as a public recreation
facility under the Coconino Forest
Service Plan. In doing so, the Forest
Service found that the Snowbowl
represented an opportunity for the
general public to access and enjoy
public lands in a manner that the
Forest Service could not otherwise
offer in the form of a major facility
anywhere in Arizona.

10. The Snowbowl is the only area
dedicated as a downhill ski resort
within the CNF. Furthermore, the
Coconino Forest Service Plan was
approved in 1987 after a separate
Environmental Impact Statement
process that included public in-
volvement and comment.

11. In addition to downhill skiing, nu-
merous activities are conducted on
the Peaks, consistent with the Co-
conino Forest Service Plan and
multiple-use requirements, includ-
ing sheep and cattle grazing, tim-
ber harvesting, road building, min-
ing (including cinder pit mining),
gas and electric transmission lines,
water pipelines, cellular towers,
motorcross, mountain biking,
horseback riding, hiking and camp-
ing.

12. The Snowbowl serves a growing
population in Arizona based pri-
marily in the Phoenix metropolitan

and northern Arizona areas.  The
Snowbowl is an important public
recreational resource of the CNF.

13. Skiing has occurred in the Snow-
bowl area since the 1930s.

14. In 1979, the Forest Service con-
ducted an extensive process pursu-
ant to the EPA to evaluate pro-
posed upgrades to the Snowbowl,
which included the installation of
new lifts, trails and facilities.  The
1979 Forest Service decision ap-
proved 206 acres of skiable terrain
and facilities to support a comforta-
ble carrying capacity of 2,825 ski-
ers.

15. The Forest Service’s 1979 decision
to approve the Snowbowl upgrades
was challenged in the courts by
several Indian tribes.

16. In Wilson v. Block, 708 F.2d 735
(D.C.Cir.1983), cert. denied, 464
U.S. 956, 104 S.Ct. 371, 78 L.Ed.2d
330 (1983), the Court upheld the
Forest Service’s decision and found
that the project did not substantial-
ly burden the tribes’ exercise of
religion.  In addition, the Court up-
held the more general question of
whether to permit skiing in the
area.  Since the Wilson decision,
the tribes have continued to use the
Peaks for religious purposes.

17. Over the last several years, the
Snowbowl has experienced highly
variable snowfall and associated ex-
treme variability in skier visits, re-
sulting in financial deficits over
many years and daunting opera-
tional issues.

18. Due to its age, many of the existing
ski runs at the Snowbowl area are
old, steep and narrow which raise
ample safety concerns.  Likewise,
other Snowbowl upgrades are
needed to increase the amount of
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intermediate terrain to spread ski-
ers out and eliminate congestion.

b. The Forest Service Decision and
the Snowbowl Upgrades

19. In 2002, ASR initiated the process
of having the Forest Service ap-
prove upgrades to the existing ski
area, which included a proposal for
snowmaking.  Shortly thereafter,
in June of 2002, the Forest Service
began its screening process to de-
velop a Proposed Action.

20. Prior to notifying the general pub-
lic about the proposed upgrades at
the Snowbowl in September of
2002, the Forest Service sought in-
put from the tribes.

21. After the proposed action was re-
leased to the general public, the
Forest Service continued to consult
with the tribes, in order to deter-
mine the potential or perceived im-
pacts of the proposed facilities im-
provements to the Snowbowl.  The
Forest Service made more than 500
contacts with tribal members as
part of the Snowbowl consultation
process, including between 40 and
50 meetings.

22. After the Forest Service formally
accepted the ASR proposal in Sep-
tember of 2002, the agency initiated
the National Environmental Policy
Act (‘‘NEPA’’) scoping process by
releasing the proposed action to the
general public on September 23,
2002.  The Forest Service mailed
the NEPA scoping notice to hun-
dreds of community residents, in-
terested individuals, Indian tribes,
public agencies, and other organiza-
tions.

23. As a result of the NEPA scoping
notice, approximately 1,200 com-
ment letters were received and
evaluated by the Forest Service.

24. The Forest Service released the
Draft Environmental Impact State-
ment (‘‘DEIS’’) to the public, in-
cluding the Plaintiff tribes, on Feb-
ruary 2, 2004, and announced that
the preferred alternative included
snowmaking with Class Av re-
claimed water from the City of
Flagstaff’s Rio de Flag Water Rec-
lamation Plant.

25. As a result of the DEIS, the Forest
Service received and evaluated
close to 9,900 comments.

26. As part of its environmental analy-
sis, the Forest Service gave de-
tailed consideration to three alter-
natives:  the No Action Alternative
(Alternative One);  the Preferred
Alternative (Alternative Two):  and
a no snowmaking alternative (Al-
ternative Three).

27. The Forest Service found that Al-
ternative Two best met the pur-
poses and needs of the proposed
action.

28. The Forest Service considered at
least nine additional alternatives,
including:  reducing the level of
snowmaking, fewer upgrades, clos-
ing the Snowbowl altogether, and
using potable water rather than re-
claimed water for snowmaking.
The Forest Service determined
that these alternatives did not war-
rant detailed evaluation, or were
not feasible.

29. In February of 2005, the Forest
Service issued the Final Environ-
mental Impact Statement (‘‘FEIS’’)
and the Coconino National Forest
Supervisor signed the Record of
Decision (‘‘ROD’’) approving Alter-
native Two.

30. The Plaintiffs appealed the Forest
Supervisor’s decision on April 25,
2005.  Accordingly, the Forest Ser-
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vice’s Southwestern Regional Office
arranged a technical review team
to evaluate the administrative ap-
peals.

31. On June 8, 2005, the Forest Service
responded to and denied these ap-
peals.  In pertinent part, the For-
est Service denied Plaintiffs’ claims
that the project would have a sub-
stantial burden on their ability to
practice their religion.

32. Under the ROD, the Snowbowl fa-
cilities improvements include rea-
lignment and/or lengthening of
three existing chair lifts;  installa-
tion of one new chair lift and four
surface lifts;  development of new
ski terrain, increasing the ski acre-
age within the SUP area from ap-
proximately 138 acres to approxi-
mately 204 acres;  development of a
new snowplay/tubing area, with as-
sociated improvements to parking
and guest service facilities;  instal-
lation of snowmaking infrastructure
to cover approximately 204 acres of
the SUP;  and improvements to
other service facilities and ski area
infrastructure, such as lodges.

33. With the exception of the snowplay
facility and the snowmaking, the
infrastructure improvements au-
thorized by the Forest Service are
comparable to those first author-
ized by the Forest Service in 1979
and upheld in Wilson.  For exam-
ple, the 2005 Snowbowl decision
and the 1979 decision both ap-
proved about 205 acres of skiable
terrain and facilities to comfortably
support 2,825 skiers at one time.

34. The authorized skiable terrain re-
mains at just over 200 acres and
the Snowbowl’s comfortable carry-
ing capacity (‘‘CCC’’) remains un-
changed at 2,825 skiers at one time,

as previously approved by the For-
est Service in 1979.

35. The area proposed for snowmaking
is approximately one quarter of one
percent (1%) of the Peaks.

36. All authorized improvements will
occur within the existing 777–acre
SUP area, with the exception of a
14.8 mile buried reclaimed water
pipeline that will be constructed
within existing road or utility right-
of-ways.

37. The pipeline will also be equipped
with fire hydrants to provide a wa-
ter source for fire suppression
needs within the rural residential
areas between Flagstaff and the ski
area as well as to fight forest fires.
Likewise, a reservoir of water will
be maintained at the ski area and
will be available for forest fire sup-
pression.

38. The snowplay facility will address
safety issues associated with snow-
play on the trails within the SUP
that conflicts with downhill skiers,
as well as unmanaged snowplay
and unauthorized parking along
Snowbowl Road that the Forest
Service has had a long time inter-
est in addressing.

39. The upgrades to existing trails and
other features, including snowmak-
ing, will improve safety conditions
and minimize the potential for acci-
dents at the Snowbowl.

40. The snowmaking component of the
Snowbowl upgrades includes the
use of reclaimed water from the
Rio de Flag WRF. The WRF is a
tertiary water reclamation facility,
also known as an advanced treat-
ment facility.

41. To ensure that reclaimed water is
used safely without adversely af-
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fecting public health or environ-
ment, the Arizona Department of
Environmental Quality (‘‘ADEQ’’)
has established five water catego-
ries (Av, A, Bv, B, C) specifying
the minimum levels of treatment
and water quality criteria.

42. Reclaimed water that has been
treated at the WRF is categorized
as Class Av water, which is the
highest quality of reclaimed water
classified by the ADEQ.

43. The Class Av water proposed to
be used in the snowmaking by the
Snowbowl is therefore the highest
grade of reclaimed water recog-
nized under Arizona statutes and
regulations.  Class Av reclaimed
water has been approved for use in
snowmaking by the ADEQ.

44. The level of treatment and the wa-
ter quality criteria required for use
of reclaimed water depends upon
the expected degree of human, ani-
mal, and plant contact.  Pursuant
to the ADEQ’s regulations, the re-
claimed water to be used at the
Snowbowl will undergo specific ad-
vanced treatment requirements, in-
cluding tertiary treatment with
disinfection.  In addition, the re-
claimed water will comply with
specific monitoring requirements,
including frequent microbiological
testing to assure pathogens are re-
moved, and reporting require-
ments.

45. Reclaimed water from the WRF is
subject to a variety of tests to en-
sure that the water is adequately
treated to remove bodily fluids,
such as blood.

46. Reclaimed water from the WRF
must comply with extensive treat-
ment and monitoring requirements
under three separate permit pro-
grams:  the Arizona Pollutant Dis-

charge Elimination System
(‘‘AZPDES’’) Permit, the Arizona
Aquifer Protection Permit Pro-
gram, and the Water Reuse Pro-
gram.  Additionally, industrial fa-
cilities in the City of Flagstaff are
required to comply with the city’s
Industrial Pre–Treatment require-
ments.

c. Plaintiffs’ Religious Beliefs and
Practices on the Peaks

47. Certain Indian religious ceremonies
are conducted on the Peaks, such
as the Navajo Blessingway Cere-
mony, and certain plants, water
and other materials are collected
from the Peaks for Navajo medi-
cine bundles and other tribal heal-
ing ceremonies.

48. The Plaintiff tribes believe that the
Peaks is a living entity and that the
presence of the Snowbowl desec-
rates the mountain.

49. Certain practitioners believe that
the alleged desecration of the
Peaks has caused many ills to man-
kind, including attacks on 9/11/01,
the Columbia Shuttle crash, and
the increase in natural disasters,
such as recent hurricanes, torna-
dos, and the tsunami.

50. Certain practitioners believe that
upgrades to the Snowbowl will re-
sult in further ills and will harm
their beliefs.

51. Certain practitioners believe that
upgrades to the Snowbowl will
jeopardize the continuation of their
religion.

52. Native practitioners also believe
that certain deities, such as Kachi-
na or Ga’an, dwell on the Peaks,
and that snowmaking (irrespective
of the source of water) will nega-
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tively impact the deities, potentially
causing drought or other suffering.

53. Certain practitioners also believe
that the Class Av reclaimed water
from the City of Flagstaff to be
used for snowmaking contains the
souls of the dead because the city
hospital, morgue and mortuary con-
tribute minor amounts to the dis-
charge from the Rio de Flag WRF
and that the use of the reclaimed
water will affect the purity of the
Peaks.

54. Although the Indian tribes and
their members differ in their use of
the Peaks for religious purposes
and have different views on how to
best manage the area, the Plaintiff
tribes and their members do hold
the uniform beliefs that the Peaks
are sacred, and this project should
not be allowed to move forward to
further desecrate their sacred
mountain.17

55. The Plaintiff tribes have not identi-
fied any shrines, trails or cultural
resources located within the 777–
acre SUP area.

56. The Plaintiff tribes acknowledged
that they have shrines and specific
places where ceremonies are con-
ducted in other areas on the Peaks,
including within the Kachina Peaks
Wilderness area.

57. Tribal beliefs, ceremonies and prac-
tices have not changed since 1983
when some of the upgrades author-
ized by the 1979 Forest Service
decision were implemented.

58. The Forest Service called two ar-
chaeologists as witnesses:  Dr. Ju-
dith Propper and Heather Pro-
vencio.  Dr. Propper and Ms.
Provencio discussed their under-

standing of how the tribes subjec-
tively perceive the Snowbowl pro-
ject.  Dr. Propper is the Regional
Archaeologist for the Southwest-
ern Region of the Forest Service.
Ms. Provencio is the Forest Ser-
vice Zone Archaeologist for the
Peaks and the Mormon Lakes
Districts;  She was the lead ar-
chaeologist for the tribal consulta-
tion on the Snowbowl proposal.

59. Dr. Propper agreed that the tribes
view the Peaks:  (a) as a home of
spiritual beings;  (b) a place where
significant mythological events oc-
curred;  (c) a place where spirits of
the dead went to be changed into
bringers of rain;  (d) a personifica-
tion of gods and goddesses;  (e) an
area where important societies
originated;  and (f) as a source of
life.

60. Dr. Propper testified that although
practitioners sincerely felt that the
Forest Service decision would im-
pact their beliefs and exercise of
religion, the impacts did not
amount to a substantial burden.

61. Ms. Provencio testified that the
types of Native American religious
practices that occur on the Peaks
range from the collection of tradi-
tional plants, for ceremonial, tradi-
tional and medicinal use, to mem-
bers actually conducting healing
ceremonies and religious ceremo-
nies on the Peaks.

i. Navajo Plaintiffs

62. The Navajo Nation has approxi-
mately 225,000 members and is the
largest federally recognized Indian
Tribe in the United States.  The

17. While there is evidence to suggest that the
Peaks may be more sacred to some of the

tribes than to others, the Court need not make
such a finding.
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Navajo Nation covers the corners
of three states, Arizona, New Mexi-
co and Utah, consisting of 27,635
square miles.  The Navajo Nation
lies to the north and east of the
Peaks.

63. Navajo Nation President, Joe Shir-
ley, the Historic Preservation De-
partment Assistant Manager, Ste-
ven Begay, and Larry Foster,
member of the Navajo Nation, tes-
tified on behalf of the Navajo Na-
tion.

64. The Peaks are one of four moun-
tains sacred to the Navajo people.
In the Navajo religion, the creation
of the Navajo people took place at
the Peaks.  Accordingly, the Peaks
are considered in Navajo culture
and religion to be the ‘‘Mother of
the Navajo People,’’ their essence
and their home.  The whole of the
Peaks is the holiest of shrines in
the Navajo way of life.

65. The Peaks are home to many of the
Navajo people’s deities, including
White Corn Girl, White Corn Boy,
Twilight Girl, Twilight Boy, and
Yellow Wind.

66. The Snowbowl upgrades will not
interfere with or inhibit any reli-
gious practice of the Navajo Plain-
tiffs.  Although the witnesses gen-
erally testified that the Peaks were
central and indispensable to the
Navajo way of life, President Shir-
ley and Mr. Begay provided no evi-
dence that they use the Snowbowl
SUP area for any religious pur-
pose.

67. The Snowbowl SUP area is not the
exclusive site of any Navajo reli-
gious activities.  All plants and
wildlife used by the Navajo Plain-
tiffs for religious purposes are
available outside the SUP area.

ii. Plaintiff Norris Nez
(‘‘Plaintiff Nez’’)

68. Plaintiff Nez is a Navajo medicine
man who testified as a named
Plaintiff.

69. The SUP area is not the exclusive
location for any religious activities.
All plants and wildlife that Mr. Nez
uses for religious purposes are
available outside of the SUP and, in
fact, Mr. Nez collects plants outside
of the SUP area.

70. Mr. Nez has never been denied
access to any part of the Peaks in
relation to the practice of his reli-
gion.

71. The Snowbowl upgrades will not
inhibit the religious practices of
traditional Navajo practitioners or
prevent Plaintiff Nez from engag-
ing in religious conduct.

iii. White Mountain Apache Plaintiffs

72. The White Mountain Apache
(‘‘WMA’’) is a federally recognized
Indian tribe with more than 12,600
members.  The reservation is locat-
ed in east central Arizona in por-
tions of Navajo, Apache and Gila
counties.  It measures 75 miles
long and 45 miles wide, comprising
more than 1.6 million acres.

73. The WMA Plaintiffs presented tes-
timony of Ramon Riley, the Cultur-
al Resource Director for the WMA
and Dallas Massey, the Chairman
of the WMA, neither of whom have
ever been to the Snowbowl SUP
area.

74. The four mountains sacred to the
WMA are the Black Mountain
(Mount Baldy), the Turquoise
Mountain (Mount Graham), the
Red Mountain (Four Peaks), and
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the White Mountain (the San Fran-
cisco Peaks).

75. Two of the religious ceremonies in
which the Peaks play a role are the
Sunrise Ceremony and the ceremo-
nies performed by Crown Dancers.
The Sunrise Ceremony is a right of
passage for young ladies who go
from adolescence to womanhood.
The Crown Dancers perform heal-
ing ceremonies ‘‘used to heal peo-
ple.’’

76. Mr. Riley testified that the pro-
posed project will have a large neg-
ative impact on the ability of the
Apache people to perform the Sun-
rise Ceremony allowing a young
lady to pass into womanhood and
the Crown Dancer ceremonies.
‘‘Some of the medicine people, in-
cluding myself, will lose focus.  Our
medicine [and] our prayers [are]
not going to be strong.’’

77. Although Mr. Riley testified to the
devastating impacts the Snowbowl
upgrades will have on his culture,
neither he nor the WMA Plaintiffs
presented evidence that the Snow-
bowl upgrades will interfere with
or inhibit any particular religious
practice.  For example, plants col-
lected by the members of the WMA
for religious purposes, such as
‘‘white medicine,’’ are available
throughout the Peaks.

78. Portions of the WMA reservation,
considered sacred by tribal mem-
bers, are dedicated to recreational
uses.  For example, the White
Mountains, considered sacred to
some members of the WMA, are
home to the Sunrise Ski Resort
that is owned and operated by the
WMA.

79. The water used for snowmaking at
Sunrise is derived from Ono Lake
and is, in part, reclaimed water.

Sunrise has a permit to discharge
treated wastewater into Ono Lake.

80. The WMA are currently planning
to expand the snowmaking capabili-
ties at Sunrise.

81. Although there are technically four
ski areas in the state of Arizona,
Sunrise and the Snowbowl are the
two largest.

82. The WMA Plaintiffs would prefer
complete removal of the Snowbowl
ski facilities.  Specifically, the
WMA Plaintiffs would oppose the
Snowbowl upgrades even if fresh
water was used to make snow.
Moreover, the WMA Plaintiffs are
opposed to any upgrades that
would alter the terrain, even up-
grades proposed for safety reasons.

iv. Plaintiff Bill Bucky Preston
(Plaintiff Preston)

83. Plaintiff Preston is a member of
the Hopi Tribe who testified as a
named Plaintiff in this case.  Dur-
ing trial, Plaintiff Preston chose not
to discuss his specific role in the
Hopi community. Specifically,
Plaintiff Preston was unable to dis-
close many of his specific religious
beliefs due to their sacred nature.

84. Plaintiff Preston failed to demon-
strate that the Snowbowl upgrades
will interfere with or inhibit any
religious practices that he may per-
form.  In fact, Plaintiff Preston
would not respond to questions
about his specific religious activi-
ties.

85. Plaintiff Preston does not conduct
any religious activities within the
SUP area.  Plaintiff Preston testi-
fied that the Snowbowl’s presence
on the Peaks prevents him from
doing so.
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86. All plants and wildlife that Preston
uses for religious purposes are
available outside the SUP area.  In
fact, Plaintiff Preston collects
plants and wildlife outside the SUP
area.

v. Hualapai Plaintiffs

87. The Hualapai Tribe is a federally
recognized Indian tribe with more
than 1,500 members.  The Huala-
pai Reservation, created by Execu-
tive Order in 1883, presently com-
prises approximately 185,000 acres
in the Northwestern Arizona Coun-
ties of Coconino, Mojave and Yava-
pai.  The northern boundary of the
reservation is the middle of the
Colorado River within the Grand
Canyon.  The Tribal Capitol is lo-
cated in Peach Springs, Hualapai
Reservation, Arizona, approximate-
ly 95 miles west of the Peaks.

88. Frank Mapatis, a traditional practi-
tioner and Charles Vaughn, Chair-
man of the Hualapai Tribe, testified
on behalf of the Hualapai Tribe.

89. The Hualapai Plaintiffs presented
no evidence that they conduct reli-
gious activities within the SUP
area.  All plants and wildlife that
the Hualapai Plaintiffs use for reli-
gious purposes are available out-
side the SUP area.  In fact, the
Hualapai Plaintiffs collect plants
and wildlife outside the SUP area.

90. Mr. Mapatis collects plants from
the Peaks once a year as part of his
religious beliefs, but he does not
collect plants within the SUP area.

91. Mr. Mapatis does not collect water
from within the SUP area;  howev-
er, Mr. Mapatis believes that water
travels down the mountain, through
the SUP area, to springs and seeps
where water is collected for cere-

monial purposes and for healing
the sick.

92. Mr. Mapatis does not leave offer-
ings within the SUP area.

93. Previous forest management activi-
ties on the Peaks, such as road
construction, cell tower construc-
tion, and the operation of sewage
septic systems have not inhibited
Mr. Mapatis’ religious practices.

94. Since 1983, when the D.C. Circuit
upheld the original EIS for the de-
velopment of the Snowbowl ski
area, the number of practitioners of
the Hualapai Tribe’s religion has
increased.

95. The Hualapai Plaintiffs failed to
demonstrate that snowmaking au-
thorized by the Snowbowl upgrades
will impact the water collected from
the Peaks by traditional practition-
ers.

96. The Hualapai Plaintiffs did not
present evidence demonstrating
that members have ever been or
will be denied access to the Peaks
to conduct religious activities.

97. The Hualapai Tribe has undertaken
activities that impact the religious
practices of its own members.  For
example, some members of the
Hualapai Tribe oppose the Sky
Walk Project, a multi-million dollar
expansive recreational development
project in the Grand Canyon, which
is considered to be sacred.  As part
of the Sky Walk Project, a tourist
center will be built on the edge of
the Grand Canyon along with a sky
walk that extends over the canyon
enabling visitors to look down into
it.

vi. Plaintiffs Havasupai Tribe, Rex
Tilousi, and Diana Sue Uqualla

98. The Havasupai are a federally rec-
ognized Indian tribe with over 600
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enrolled members.  The Havasupai
Reservation consists of 188,077
acres of canyon land and broken
plateaus abutting the western edge
of the Grand Canyon’s south rim.
The Havasupai Tribe’s main village
is Supai, and it is located in the
bottom of the Grand Canyon.  A
majority of the tribal members re-
side in Supai.

99. Havasupai Tribe Chairman Rex Ti-
lousi (‘‘Plaintiff Tilousi’’) and Hava-
supai Vice–Chair Diana Sue Uqual-
la (‘‘Plaintiff Uqualla’’) testified as
named Plaintiffs.  Roland Manaka-
ja, Cultural Resources Director for
the Havasupai Tribe, testified on
behalf of the Havasupai Plaintiffs.

100. The Peaks were included within
the Havasupai Tribe’s traditional
territory, and they traditionally
exercised caretaker responsibility
for the Peaks which the other
tribes in the region acknowledged.

101. For the Havasupai, the Peaks are
the origin of the human race;  it is
the point of their creation.  Spe-
cifically, they believe that the wa-
ter from the Peaks impregnated
their Grandmother by the Sun Fa-
ther melting the snow on the
Peaks.

102. The Havasupai traditional practi-
tioners pray to the Peaks and visit
them spiritually daily.  Further-
more, traditional practitioners of
the Havasupai religion deem the
entirety of the Peaks as one living
being and that portions of the
mountain cannot be carved out
from the whole.

103. The Havasupai Plaintiffs believe
that the act of snowmaking modi-
fies the seasons and is considered
a profane act;  however, the Hava-
supai Plaintiffs did not present ev-
idence that the Snowbowl project

will inhibit the religious practices
of the tribe or penalize members
of the tribe for practicing their
religion.

104. The Havasupai Plaintiffs did not
present evidence that any member
of the tribe conducts religious or
cultural activities within the SUP
area.

105. The Havasupai Tribe have gath-
ered from the Peaks ceremonial
items, food, water and fallen trees
for fuel for hundreds of years and
still use such articles today.
However, the Havasupai Plaintiffs
did not present evidence that
members collect plants, rocks, or
trees from within the SUP area.

106. The SUP area is not the exclusive
location of any plants, such as as-
pen trees and pinyon pines, that
Havasupai tribal members use for
religious purposes.  Volcanic
rocks that are collected for reli-
gious purposes are also widely
available throughout the Peaks.
In addition, the SUP area is not
the exclusive location for any wild-
life that are used for religious pur-
poses.

107. The Havasupai Plaintiffs did not
present evidence permitting the
Court to find that water from the
snowmelt at the Snowbowl ski
area will go to Havasu Creek, over
60 miles away.

108. Snowmelt at the Snowbowl ski
area is highly unlikely to run off
as surface water for any great
distance.  Even if surface water
were to run off from the Snow-
bowl ski area, it would flow mainly
within the Little Colorado surface
water drainage basin, the same
basin where treated water from
Rio de Flag is discharged.
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109. Snowmelt from the Snowbowl
area that does not evaporate or
sublimate is expected to infiltrate
downward through the subsurface
below the perched groundwater
systems.  The infiltrated snow-
melt would not likely be a source
of water to springs located down-
slope of the Snowbowl ski area.

110. Snowmelt from the Snowbowl ski
area that infiltrates the regional
Coconino Aquifer (‘‘C–Aquifer’’)
would likely move north toward
Blue Springs or toward the
boundary of the groundwater
drainage basin east of the Mesa–
Butte fault, at which point the wa-
ter would infiltrate down into the
other regional aquifer known as
Redwall–Muave Aquifer (‘‘R–
Aquifer’’).

111. Groundwater within the R–Aqui-
fer will not move across the
Mesa–Butte fault because the
uplifted westward side of the fault
has a damming effect and because
the movement of water along the
fault in the northeast and south-
west direction will direct the
movement of water to the north-
east and southwest, away from
Supai Village.  The Mesa–Butte
fault is a conduit for flow along
the fault, causing water in the R–
Aquifer to move along the fault—
to the north, toward Blue Springs
or south to the Verde area—away
from Supai Village.

112. Havasupai Plaintiffs, Plaintiff Ti-
lousi, and Plaintiff Uqualla did not
present convincing evidence to al-
low the Court to find that the
quality of the water at Supai Vil-
lage will be affected by the use of

reclaimed water for snowmaking
at the Snowbowl ski area.

113. Water quality concerns at the Ha-
vasupai Tribe’s reservation are
unrelated to the Snowbowl up-
grades.  There have been prob-
lems with the lagoon system that
manages wastewater from within
Supai Village.  The wastewater in
the Supai Village lagoon system,
which includes several unlined la-
goons, does not receive any chemi-
cal or ultraviolet treatment.
Plaintiff Uqualla admitted that it
is reasonably likely that the un-
treated wastewater in these un-
lined lagoons will infiltrate into
the ground.

114. Whereas Plaintiff Tilousi admitted
that the Havasupai Tribe is most
concerned with protecting Supai
Village;  the Havasupai Plaintiffs
have used water reclaimed from
this lagoon system to irrigate al-
falfa sprout crops in Supai Village.

115. The Havasupai Plaintiffs are cur-
rently interacting with the United
States Environmental Protection
Agency regarding the manage-
ment of solid waste in Supai Vil-
lage.  Previously, the Havasupai
Plaintiffs buried or burned their
solid waste trash, but have recent-
ly discovered that they must un-
dertake a closure.18

116. The Havasupai Plaintiffs, Plaintiff
Tilousi, and Plaintiff Uqualla did
not present evidence that the
Snowbowl Upgrade Project will
cause flooding in Supai Village.

18. The use of the term ‘‘closure’’ in the above
finding of fact means the permanent closing

of a landfill used to burn or bury solid waste.
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vii. Hopi Plaintiffs

117. The Hopi are a federally recog-
nized Indian tribe with approxi-
mately 12,000 members.  The
Hopi Reservation is located in the
high deserts of northeastern Ari-
zona and is surrounded by the
Navajo Nation.  The Hopi Reser-
vation measures 2,438 square
miles.

118. The Hopi Plaintiffs presented tes-
timony from four witnesses:  Cul-
tural Preservation Office Director
Leigh J. Kuwanwisiwma, Hopi
practitioner Wilton Kooyahoma,
Hopi practitioner Antone Honanie,
and Research Archaeologist and
Hopi practitioner Emory Seka-
quaptewa.

119. The Hopi Tribe’s spiritual and
physical connection to the Peaks
goes back as far as their oral tra-
ditions—at least as long as the
Hopi and their ancestors have
lived in northern Arizona.

120. The Peaks are of central impor-
tance to the Hopi tradition, cul-
ture and religion.  There is a di-
rect relationship between the Hopi
way of life and the environment,
including the Peaks.  The Peaks
mark a cardinal direction defining
the Hopi universe, the spiritual
boundaries of the Hopi way.

121. The Peaks are known to the Hopi
as Nuvatukya‘ovi—the ‘‘Place of
Snow on the Peaks.’’  The Peaks
are where the Hopi direct their
prayers and thoughts, a point in
the physical world that defines the
Hopi universe and serves as the
home of the Kachinas, who bring

water, snow and life to the Hopi
people.19

122. There are more than 40 kivas lo-
cated throughout the 12 Hopi Vil-
lages.  The kivas are the focal
point of all religious activity in the
Hopi Villages and the central
place to which the Kachina gather
during their annual pilgrimage to
and sojourn among the Hopi.

123. The Hopi Tribe’s religious prac-
tices and their close spiritual tie to
the tribe’s home and sacred land-
scape constitute the fabric of the
Hopi way, a way of perceiving and
responding to the realities of daily
life.  The individual Hopi’s prac-
tice of the Hopi way permeates
every part and every day of the
individual’s life from birth to
death.

124. To the Hopi, the Peaks are the
residence of the Kachina, spiritual
deities of the Hopi who travel
from the Peaks to the Hopi Reser-
vation to participate in traditional
Hopi kiva practices and dances in
response to petitions and prayers
from the Hopi who are members
of each kiva.

125. The Kachinas serve many pur-
poses, among them is to teach les-
sons to the Hopi and warn them of
the consequences of their improp-
er actions.

126. Kachina songs teach messages on
the principals that a community
must live by to stay viable, and for
the Hopi, to achieve their destiny.
Hopi children are taught these
songs, ‘‘[s]o that they can remem-

19. The terms ‘‘Kachina’’ and ‘‘Katsina’’ are
synonymous and were used interchangeably

during the course of the trial.
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ber the words as they do their
work and play in life.’’

127. The Hopi calendar connects the
months and seasons in the Hopi
year, the coming and going of the
Kachina from the Peaks, and the
ceremonies performed in the kivas
on the Hopi Reservation.  Thus
for the Hopi, the Kachina define
the passing of the months and the
continuity of the Hopi culture.

128. The Hopi Plaintiffs testified that
the proposed upgrades to the
Snowbowl have affected and will
continue to negatively affect the
way they think about the Peaks,
the Kachina and themselves when
preparing for any religious activi-
ty involving the Peaks and the
Kachina—from daily morning
prayers to the regular calendar of
religious dances that occur
throughout the year.

129. The Hopi Plaintiffs also testified
that this negative effect on the
practitioners’ frames of mind due
to the continued and increased
desecration of the home of the
Kachinas will undermine the Hopi
faith and the Hopi way.  Accord-
ing to the Hopi, the Snowbowl
upgrades will undermine the Hopi
faith in daily ceremonies and un-
dermine the Hopi faith in their
Kachina ceremonies as well as
their faith in the blessings of life
that they depend on the Kachina
to bring.

130. Although the Hopi Plaintiffs’ testi-
fied about the important role that
the Kachinas and Kachina songs
play in Hopi religion, they pre-
sented no evidence that the Snow-
bowl upgrades would impact any
exercise of religion related to the
Kachinas or the Kachina songs.
The Kachinas have continued to

come to the Hopi villages since
the establishment of the Snow-
bowl ski area in the late 1930s,
and since the Forest Service ap-
proved the expansion of the Snow-
bowl in 1979.

131. Plaintiffs’ witness Mr. Kooyahoma
stated that despite the Snowbowl
upgrades, the Kachinas will con-
tinue to come to the Hopi villages.
Mr. Sekaquaptewa agreed that
the Hopi will continue to conduct
religious activities on the Peaks,
such as the collection of Douglas
fir and tobacco.

132. The Hopi Plaintiffs presented evi-
dence that the Snowbowl up-
grades are contrary to their be-
liefs, and that making artificial
snow will affect them ‘‘emotional-
ly’’;  however, the Hopi Plaintiffs
provided no evidence that the de-
cision would impact any religious
ceremony, gathering, pilgrimage,
shrine, or any other religious use
of the Peaks.  The Hopi Plaintiffs
presented no evidence that they
use the Snowbowl SUP for any
religious purpose.

viii. Plaintiff Yavapai–Apache Nation

133. The Yavapai–Apache Nation is a
federally recognized Indian tribe
consisting of approximately 1,550
enrolled members.  The 636–acre
Yavapai–Apache Reservation is lo-
cated in the Verde Valley in cen-
tral Yavapai County, Arizona.

134. The Yavapai–Apache Plaintiffs of-
fered the testimony of only one
witness:  Tribal Council member
Vincent E. Randall.

135. The four sacred mountains to the
Yavapai–Apache Nation are the
Peaks, the Red Mountain just
south of Fort McDowell, Pinal
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Mountain, and the eastern Mount
Baldy in New Mexico.

136. The Yavapai–Apache Nation view
the Peaks as one living being and
believe that the use of reclaimed
water for snowmaking may make
the mountain impotent.

137. Although the Yavapai Apache
members collect medicine at the
Peaks, the Yavapai–Apache Plain-
tiffs presented no evidence that
they use the Snowbowl SUP for
any religious purpose.

138. Mr. Randall discussed certain
Apache beliefs and ceremonies;
however, he did not provide evi-
dence that the Snowbowl project
would impact any discernable reli-
gious exercise.

139. Mr. Randall testified that four or
five Yavapai–Apache members
collect herbs on the Peaks;  how-
ever, these holy herbs occur all
over the Peaks and not exclusively
in the SUP area.  The Snowbowl
decision would not prohibit the
collection of these herbs in any
way.

d. Compelling Governmental Interest
140. National Forests must be man-

aged for multiple uses.  See Na-
tional Forest Management Act, 16
U.S.C. §§ 1600 et seq.
(‘‘NFMA’’). Specifically, Congress
has mandated that the Forest Ser-
vice manage the National Forests
for ‘‘outdoor recreation, range,
timber, watershed, and wildlife
and fish purposes.’’

141. In addition to NFMA, the Forest
Service must consider a variety of
other federal laws and executive
orders in managing the CNF, in-
cluding but not limited to NEPA,
the NHPA, the ESA, the National
Forest Ski Area Permit Act, the

Wilderness Act, 16 U.S.C.
§§ 1131, et seq., and the Multiple–
Use Sustained Yield Act, 16
U.S.C. §§ 528–531.

142. National Forest Service Plans
provide guidance for the manage-
ment of the National Forests.
Every National Forest must pre-
pare a Forest Plan in accordance
with NFMA. Forest Plans are
subject to the requirements of
NEPA. Therefore, a public review
and comment period is provided
for every Forest Plan.

143. After a lengthy public review and
comment period, the Coconino
Forest Service Plan was approved
in 1987.  The Coconino Forest
Service Plan provides for integrat-
ed multiple-use and sustained
yield of goods and services from
the forest in a way that maximizes
long-term public benefits in an en-
vironmentally sound manner.

144. The CNF’s Peaks Ranger Dis-
trict, which is home to the Peaks,
has a diversity of vegetation types
and geography.  The cultural re-
sources on the Peaks Ranger Dis-
trict are also diverse, ranging
from lithic scatters to prehistoric
and habitation sites to the ‘‘para-
mount cultural resource’’ of the
Peaks.

145. The Coconino Forest Service Plan
calls for various future uses, in-
cluding recreational and wilder-
ness uses.  The Forest Plan also
specifically adopted several prior
management decisions, including
the Environmental Impact State-
ment for the Arizona Snowbowl
and the prior allocation of areas
with the CNF as Wilderness.

146. The Coconino Forest Service Plan
designates 37 MAs within the
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CNF. Each MA is subject to spe-
cific management guidelines.  The
MA designations in the Coconino
Forest Service Plan accommodate
a variety of uses and users, such
as cattle and sheep grazing, power
lines, gas lines and mining.  The
Navajo Nation, which grazes cat-
tle on the northern slopes of the
Peaks is one such user.

147. Pursuant to the Coconino Forest
Plan, the Peaks Ranger District is
managed for a variety of uses,
including wildlife, timber, live-
stock grazing, and outdoor recre-
ation.  The Forest Service and,
more specifically, the Forest Su-
pervisor have a responsibility to
all of the users of the CNF.

148. The Forest Coconino designates
the Snowbowl SUP area as MA–
15 (i.e., Developed Recreation
Sites) and therefore, directs that
the Snowbowl SUP area be man-
aged as a developed ski area.

149. The SUP for the Arizona Snow-
bowl reflects the decision of the
Forest Service to operate and
maintain the ski area for 40 years.
The SUP also directs the Forest
Service’s management of the SUP
area.

150. The need to manage National For-
ests for multiple uses is complicat-
ed by the sheer number of sites
that are considered to be sacred
by tribes.

151. The Southwestern Region of the
National Forest regularly consults
with about 50 tribes who have tra-
ditional use and ancestral ties to
National Forests.  The Region
consults with tribes on 900 to
1,000 projects each year.

152. On National Forest lands within
Arizona and New Mexico alone
there are at least 40 to 50 moun-

tains that are generally consid-
ered sacred by tribes.  Pursuant
to the agency’s multiple-use man-
date, these mountains are man-
aged for recreational use, wildlife
purposes, forest health purposes,
special uses ranging from pipe-
lines to summer homes, and wil-
derness values.

153. In the CNF, almost a dozen
mountains have been identified by
tribes as being sacred.  In addi-
tions, tribes find other landscapes
to be sacred, including canyons
and canyon systems, rivers and
river drainages, lakes, discrete
mesas and buttes and rock forma-
tions.  There are additional areas
considered to be sacred by tribes
such as shrines, gathering areas,
pilgrimage routes and prehistoric
sites.  Between 40,000 and 50,000
prehistoric sites have been inven-
toried within the Southwestern
Region forest lands.

154. Including the Snowbowl, the Na-
tional Forests in the Southwestern
Region are home to eleven ski
areas, several of which are located
on or near areas that are sacred
to tribes.

155. Millions of acres of public land-
Forest Service lands and other
federal lands-are considered sa-
cred to Plaintiffs.

156. There are likely thousands of sites
and shrines that are sacred to the
Hualapai Tribe.  The Hualapai
Plaintiffs consider the entire Colo-
rado River to be sacred.

157. Within the Navajo Nation’s four
cardinal mountains, all of which
are located on federal land, there
are several thousand sacred sites.
For example, the Navajo Plaintiffs
consider the entire Colorado Riv-



898 408 FEDERAL SUPPLEMENT, 2d SERIES

er—from the headwaters to Mexi-
co—and the Little Colorado River
to be sacred.

158. There are thousands of sites con-
sidered to be sacred to the Hava-
supai Plaintiffs.  For example, the
Havasupai Plaintiffs consider 277
miles of the Colorado River to be
sacred.

159. There are hundreds of sacred
Hopi sites and shrines throughout
the American Southwest, with
some as far away as Ohio. There
are more than 10,000 archeological
sites that have specific Hopi clan
traditions tied to them.

160. Moreover, new sacred areas are
continuously being created.

161. The management decisions of the
Plaintiff tribes with respect to
their own lands suggest that the
Plaintiff tribes face similar compli-
cations.

162. For example, land on the WMA
Plaintiff’s reservation, which is
considered sacred by members of
the tribe, is allocated to a variety
of uses.  Some portion of the res-
ervation is managed as a ‘‘closed
area,’’ where developed recreation
is not permitted and other por-
tions of the WMA reservation are
dedicated to recreational uses.
Recreational activities on the res-
ervation include 7,000 camp sites,
hiking trails, fishing, hunting,
boating, guided white water raft-
ing tours, rodeos, and skiing.
According to Chairman Massey,
recreation can be a positive influ-
ence on people’s lives, especially
tribal youth.

163. Also, the White Mountains, con-
sidered sacred to members of the
WMA, are home to the Sunrise ski
resort, which is owned and operat-
ed by the WMA Tribe.  In fact,

the Sunrise ski resort relies upon
artificial snowmaking, and the wa-
ter source for this snowmaking is,
in part, reclaimed water.  Many
WMA spiritual leaders consider
the presence of the Sunrise ski
resort on the White Mountains to
be a desecration.

164. Reclaimed water is used by many
of the Plaintiff tribes.  The Nava-
jo Nation uses reclaimed water for
irrigation, for dust control at con-
struction sites, and for soil com-
pacting on dirt roads.

165. The White Mountain Apache
Tribe used reclaimed water as
part of the Canyon Day Irrigation
Project, and currently uses re-
claimed water in its stock pond at
the Hon–Dah casino.  The Yava-
pai–Apache Nation has used re-
claimed water to irrigate the
grounds around Cliff Castle Casi-
no in Camp Verde, Arizona.  The
Havasupai Plaintiffs have used re-
claimed water from a lagoon sys-
tem, which does not provide any
chemical or ultraviolet treatment,
to irrigate alfalfa sprout crops in
Supai Village.

166. Also, mining is conducted on
Black Mesa although the Navajo
Nation and the Hopi Tribe consid-
er it to be sacred.  The Hopi
Tribe transferred Hopi water
rights in order to provide water
for a coal slurry pipeline at Black
Mesa.

167. Wastes from medical clinics on the
reservation are disposed in la-
goons or on the ground at the
Navajo reservation, which is con-
sidered sacred.
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i. Safety
168. The Snowbowl upgrades have a

number of features that would ad-
dress the CNF’s safety concerns.

169. Upgrades were needed because
the existing terrain is insufficient
for current use levels, which leads
to overcrowding and safety issues
on peak-attendance days, especial-
ly given the area’s high utilization
rates.

170. When snow levels permit opera-
tion, the Snowbowl significantly
exceeds the ski area’s comfortable
carrying capacity of 2,825 guests.
Over the past 10 seasons, average
peak day attendance has been ap-
proximately 3,434 guests.

171. The Snowbowl upgrades will ad-
dress safety issues associated with
overcrowding on the ski slopes by
providing more skiable acreage,
providing more novice and inter-
mediate ski terrain, and enabling
the owners of the Snowbowl ski
area to make improvements to
narrow trails with congestion
problems.

172. Adding additional ski terrain will
permit skiers to spread out across
the slope and reduce some of the
safety concerns related to over-
crowding.

173. The Forest Service identified a
need to respond to unregulated
snowplay activities on the Nation-
al Forest System lands on and
around the Snowbowl.  The For-
est Service explained that people
seeking to sled, slide, and saucer
have historically done so on un-
managed areas of the CNF along
Snowbowl Road and along High-
way 180. These activities have
lead ‘‘to injuries, traffic manage-
ment issues, garbage, and sanita-
tion problems.’’

174. The snowplay area included in the
Snowbowl Upgrade Project re-
sponds to these safety concerns.

175. Snowbowl Road was designed
with pullouts in order to facilitate
tribal members’ access to forest
areas used for cultural purposes.

ii. Compliance with the Establishment
Clause

176. The CNF requires the ongoing
management of 1.8 million acres
for a variety of users and uses.

177. Conflicts associated with alloca-
tion of forest resources between
the various uses and users is inev-
itable.

178. Nevertheless, the Forest Service
has sought to accommodate the
religious activities of the Plaintiff
tribes.  In fact, the Forest Service
has sometimes even facilitated the
religious practices of the Plaintiff
tribes.

179. The Forest Service participated in
efforts to cease mining activities
at the White Vulcan Mine, a pum-
ice mine that operated on the
Peaks for about a half-century.

180. The Forest Service successfully
sought to designate 19,000 acres
surrounding the SUP area as the
Kachina Peaks Wilderness, thus
protecting the area from future
development.  Tribal members
use the Kachina Peaks wilderness
to conduct religious ceremonies
and practices.  The Hopi Plaintiffs
agreed that the Kachina Peaks
Wilderness is a benefit to Hopi
culture.

181. The Forest Service is also cur-
rently in the process of nominat-
ing the Peaks to the National
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Register of Historic Properties as
Traditional Cultural Property.

182. Members of the general public
must pay to remove forest prod-
ucts, such as plants, from the
Peaks.  Tribal members can re-
move those same forest products
for religious purposes for free.

183. When the Forest is closed due to
fire risk, the CNF ensures tribal
access for ceremonial and other
religious purposes.

184. The east side of the Peaks has the
highest archeological site density
because it has more favorable
farming conditions.  The Snow-
bowl SUP is located on the west
side.

185. The Forest Service accommodated
Hopi concerns by requiring the
owners of the Snowbowl ski area
to limit public access to the top of
the Peaks.

186. The Forest Service would be hard
pressed to satisfy the religious be-
liefs of all Plaintiffs.

187. For example, the Navajo Plain-
tiffs’ official position is that the
Snowbowl should be shut down
completely.  The Navajo Plaintiffs
would oppose snowmaking at the
Snowbowl even if the snow was
made from fresh water.  In fact,
the Navajo Nation opposes any
upgrades at the Snowbowl, even
those designed to improve safety.

188. Plaintiff Preston expressed his be-
lief that there should be no devel-
opment whatsoever on the Peaks
and would, therefore, oppose
snowmaking at the Snowbowl
even if fresh water was used.

189. According to Plaintiff Tilousi, any
actions that disturb life, ‘‘whether
plant life, wildlife, the earth, the
air, [or] the waters’’ would be ob-
jectionable.  However, there is

less concern when an area has
already been disturbed.

190. In conclusion, the Snowbowl up-
grades satisfy the government’s
interest in managing the CNF for
multiple uses, in ensuring the
safety of visitors to the Snowbowl
ski area, and in complying with
the Establishment Clause.

e. Least Restrictive Means

191. The Forest Service also sought to
identify tribal concerns with the
proposed Snowbowl upgrades in
order to seek ways to mitigate,
minimize, or avoid potential im-
pacts.

192. After over a dozen cultural re-
sources surveys and decades of
consultation with tribes regard-
ing the cultural and religious sig-
nificance of the Peaks, tribal
members have not identified any
specific plants, springs, natural
resources, shrines or locations
for ceremonies in the SUP area
that will be impacted-much less
substantially burdened-by the
Snowbowl improvements.

193. The Forest Service removed night
lighting from the project, in re-
sponse to opposition from the Na-
vajo, Hopi, and Yavapai–Apache
Plaintiffs.

194. The Forest Service contacted thir-
teen tribes, the Medicineman’s As-
sociation, and several Navajo Na-
tion chapter houses regarding the
development of a Memorandum of
Agreement (‘‘MOA’’).

195. In the process of developing the
MOA, the Forest Service sought
the input of the thirteen tribes,
the Medicineman’s Association
and the chapter houses to deter-
mine whether the potential and
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perceived tribal impacts could be
mitigated, minimized or avoided.

196. Snowmaking would provide for a
consistent operating season and
enable the Forest Service to con-
tinue the operation of the ski area
as a Developed Recreation Area in
accordance with the Coconino
Forest Service Plan. Moreover,
snowmaking at ski areas is not
uncommon.

197. Four tribes signed the MOA, in-
cluding the Hualapai Plaintiffs
and the Yavapai–Apache Plain-
tiffs.  While signing the MOA
does not necessarily indicate that
the Hualapai Plaintiffs and the
Yavapai–Apache Plaintiffs ap-
proved the Forest Service’s deci-
sion, it does indicate the Forest
Service’s efforts to deal with ad-
verse effects.

198. The agency guaranteed, in the
MOA, that access to the Peaks,
including the SUP, for cultural
and religious uses would be pro-
tected.  Pursuant to the terms of
the MOA, the Forest Service also
committed to work to ensure that
tribal ceremonial activities con-
ducted on the Peaks continue un-
interrupted.

199. Also, under the MOA, the Forest
Service agreed to work with the
tribes to provide periodic inspec-
tions by tribal representatives to
examine the condition of existing
shrines and other existing tradi-
tional cultural places on the
Peaks.

200. The Forest Service will continue
to guarantee traditional cultural
practitioners access within and
outside the SUP area for tradi-
tional cultural uses, such as collec-
tion of medicinal, ceremonial, and
food plants.

201. Should any plants of traditional
importance be subsequently iden-
tified within the project area, the
Forest Service will encourage and
protect the natural regeneration
of those plants when developing
site-specific plans.

202. The Forest Service also agreed to
continue working with tribal liai-
sons and traditional cultural prac-
titioners to ensure that current
ceremonial activities conducted on
the Peaks continue uninterrupted.
The MOA provides that when the
final reclaimed water pipeline is
field staked, the Forest Service
will contact the tribes and offer to
walk that area to ensure no spe-
cial places are impacted.

203. The Forest Service also commit-
ted in the MOA to sharing with
the tribes any authorized monitor-
ing reports regarding water quali-
ty and the effects of additional
moisture on plants, animals, and
the terrain.

204. The MOA guaranteed that, to the
extent practicable, the final loca-
tions of new ski runs will take
advantage of previously-disturbed
areas, such as where trees were
already dead.

205. About 900 gallons per minute are
needed to make a sufficient
amount of snow for the Snowbowl
upgrades.

206. Although the use of fresh water
for snowmaking would not allevi-
ate the tribes’ religious concerns,
several alternative water sources
were considered.  However, after
logistics, economics, water avail-
ability, alternate distribution sys-
tems, etc., were studied, the use of
potable water sources rather than
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reclaimed water was determined
to be imprudent.

207. J.R. Murray, manager of the Ari-
zona Snowbowl ski area sought
advice from several local experts
regarding possible sources of wa-
ter for snowmaking and the avail-
ability and sustainability of such
sources.

208. It would not be feasible to haul
potable water up to the Snowbowl
for snowmaking because it would
not be possible to transport the
necessary quantity of water up to
the Snowbowl SUP area.

209. The City of Flagstaff was unwill-
ing to provide potable water for
snowmaking at the Snowbowl ski
area due to their long-term con-
cerns with water availability.

210. It would not be feasible to harvest
water, i.e., to collect surface water
off of an impermeable surface in
order to make snow at the Snow-
bowl ski area because the volcanic
rock on the Peaks has a high infil-
tration capacity.

211. Perched water-bearing zones are
thin, discontinuous water systems
that rely on seasonal recharge to
be replenished.  For example, the
perched water-bearing zone in the
Inner Basin is typically only a sea-
sonal supply of water.

212. The perched water-bearing zone
in the Inner Basin is a not a reli-
able source of water due to the
nature of perched water-bearing
zones, the City of Flagstaff’s use
of water from this area, and the
fact that the availability of water
in this area is entirely dependent
upon snowmelt for recharge.

213. The perched water-bearing zones
in the Hart Prairie area are typi-

cally even smaller than the
perched water-bearing zones in
the Inner Basin.20  The capacity
of the perched water-bearing
zones in the Hart Prairie area are
relatively small.  Although it is
not uncommon to drill a well into
the perched water-bearing zone in
the Hart Prairie area and not hit
water, successful wells in the
perched water-bearing zones in
the Hart Prairie area yield just a
few gallons to a few tens of gal-
lons per minute of water.  There-
fore, it would be necessary to drill
at least 100 wells into the perched
water-bearing zone in the Hart
Prairie area to obtain about 1000
gallons of water per minute.

214. The perched water-bearing zones
in the Fort Valley area are small
and discontinuous.  It is common
to drill a well into the perched
water-bearing zone in the Fort
Valley area and not hit water. The
capacity of wells drilled into
perched water-bearing zones in
the Fort Valley area are typically
a few gallons to no more than 10
or 20 gallons of water per minute.

215. Based upon current information,
the C–Aquifer underlying the
Peaks is only partly saturated,
and the depth to water below land
surface under the Peaks would be
in the order of more than 3000
feet.

216. The cost of drilling a hole and
placing casing in the hole for a
well to the C–Aquifer would cost
around $500,000 to $1 million. This
amount does not include the cost
of conducting hydrologic or geo-
logic studies in advance of drilling
the well, which would increase the

20. The ski area’s original base was estab- lished in Hart Prairie in 1938.
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likelihood of developing a success-
ful well.  It is possible to encoun-
ter difficulties in drilling to the C–
Aquifer that could effectively
cause the drilling program to fail.
Although it is known that there is
water in the R–Aquifer underlying
the Peaks, at this time, it is not
possible to estimate the capacity
of the R–Aquifer in and around
the Peaks.

217. Typically, the parts of the C–
Aquifer that are unsaturated are
substantially deeper.

218. The R–Aquifer is located as much
as 1000 feet below the bottom of
the C–Aquifer.

219. The cost of drilling a hole and
placing casing in the hole for a
well to the R–Aquifer around the
Peaks would cost at least $3 mil-
lion.  This amount does not in-
clude the cost of other actions that
it would be prudent to undertake
prior to drilling such a well.

220. It is possible to encounter difficul-
ties in drilling to the R–Aquifer
that could effectively cause the
drilling program to fail.

221. There is a risk that a well drilled
to the R–Aquifer would not have
sufficient yield, and the well would
fail or collapse.

222. While the Court has enumerated
findings of fact herein, these find-
ings are not intended to be all
inclusive or narrowly limiting.  A
great number of additional find-
ings could be made in support of
the Court’s conclusions of law.

B. Conclusions of Law
[10] 1. Under RFRA, a law of gener-

al applicability that provides conduct that
substantially burdens a person’s exercise
of religion is invalid unless the law is the
least restrictive means of serving a com-

pelling government interest.  42 U.S.C.
§ 2000bb–1(b).  The statutorily imposed
test must be interpreted with regard to
the relevant circumstances in each case.
See Hamilton v. Schriro, 74 F.3d 1545,
1553 (8th Cir.1996).

[11] 2. To establish a prima facie
case under RFRA, a plaintiff must show
that the law substantially burdens his abil-
ity to freely exercise his religion.  Guam,
290 F.3d at 1222.  Once a plaintiff has
established a prima facie case, the burden
shifts to the defendant to demonstrate that
the law furthers a ‘‘compelling interest’’
using the least restrictive means.  Id.

3. The compelling interest test, which
had been the standard for analyzing First
Amendment free exercise claims, was re-
jected in Employment Division v. Smith,
494 U.S. 872, 110 S.Ct. 1595, 108 L.Ed.2d
876 (1990).  Congress enacted RFRA to
restore pre-Smith law and the compelling
interest test.  42 U.S.C. § 2000bb(b)(1).

4. RFRA provides no definition of
‘‘substantial burden.’’  Rather, in enacting
RFRA, Congress expected ‘‘that the courts
will look to free exercise cases decided
prior to Smith for guidance in determining
whether the exercise of religion has been
substantially burdened.’’  S.Rep. No. 103–
111 at 8–9 (1993).  Therefore, free exercise
cases decided prior to Smith involving land
management decisions—such as Lyng v.
Northwest Cemetery Protective Ass’n, 485
U.S. 439, 108 S.Ct. 1319, 99 L.Ed.2d 534
(1988) and Wilson, 708 F.2d at 735, cert.
denied, sub nom.  Navajo Medicinemen’s
Ass’n v. Block, 464 U.S. 1056, 104 S.Ct.
739, 79 L.Ed.2d 197 (1984)—are instructive
here.

5. The Ninth Circuit has clearly articu-
lated the proper legal standard to be ap-
plied in this case:  an action ‘‘burdens the
free exercise of religion if it puts substan-
tial pressure on an adherent to modify his
behavior and violate his beliefs, including
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when TTT it results in the choice of an
individual of either abandoning his reli-
gious principle or facing criminal prosecu-
tion.’’  Guam, 290 F.3d at 1222.

1. Substantial Burden
[12] 6. A RFRA plaintiff has the bur-

den of showing that the government’s ac-
tion ‘‘burdens the adherent’s practice of
his or her religion by pressuring him or
her to commit an act forbidden by the
religion or by preventing him or her from
engaging in conduct or having a religious
experience which the faith mandates.’’
Worldwide Church of God v. Philadelphia
Church of God, Inc., 227 F.3d 1110, 1121
(9th Cir.2000);  see Guru Nanak Sikh
Soc’y of Yuba City v. County of Sutter, 326
F.Supp.2d 1140, 1152 (E.D.Cal.2003) (‘‘To
meet the ‘substantial burden’ standard, the
governmental conduct being challenged
must actually inhibit religious activity in a
concrete way, and cause more than a mere
inconvenience.’’) (emphasis in original).

[13] 7. The government’s land man-
agement decision will not be a ‘‘substantial
burden’’ absent a showing that it coerces
someone into violating his or her religious
beliefs or penalizes his or her religious
activity.  Lyng, 485 U.S. at 449–53, 108
S.Ct. 1319 (the case law ‘‘does not and
cannot imply that incidental effects of gov-
ernment programs, which may make it
more difficult to practice certain religions,
but which have no tendency to coerce indi-
viduals into acting contrary to their reli-
gious beliefs, require government to bring
forward a compelling justification for its
otherwise lawful actions’’);  see Wilson, 708
F.2d at 741 (‘‘Many government actions
may offend religious believers, and may
cast doubt upon the veracity of religious
beliefs, but unless such actions penalize
faith, they do not burden religion.’’);  see
also Havasupai Tribe, 752 F.Supp. at
1484–1486 (finding Forest Service approval
of plan for operations of uranium mine

does not substantially burden exercise of
religion because, although Havasupai
Tribe’s religious and cultural belief sys-
tems are ‘‘intimately bound up’’ in the site,
‘‘Plaintiffs are not penalized for their be-
liefs, nor are they prevented from practic-
ing their religion.’’);  Means, 858 F.2d at
406–07 (finding no substantial burden
where ‘‘[t]he Forest Service has performed
no act of compulsion to interfere with ap-
pellees’ ceremonies or practices nor has it
denied them access to [the Forest lands]
for religious purposes’’).

8. Indeed, ‘‘Courts consistently have
refused to disturb governmental land man-
agement decisions that have been chal-
lenged by Native Americans on free exer-
cise grounds.’’  Means, 858 F.2d at 407
(providing citations to numerous cases).

9. The statutory duty imposed by
RFRA is only fairly viewed in the context
of other Congressional mandates, such as
the National Forest Management Act’s
multiple-use mandate.  See 16 U.S.C.
§ 1604(e).

10. The evaluation of when the govern-
ment’s land management decisions cross
the line from legitimate conduct to uncon-
stitutional prohibitions on the free exercise
of religion ‘‘cannot depend on measuring
the effects of a governmental action on a
religious objector’s spiritual development.’’
Lyng, 485 U.S. at 451, 108 S.Ct. 1319.

11. Allowing such a subjective defini-
tion of substantial burden would open the
door to the imposition of ‘‘religious servi-
tudes’’ over large portions of federal land.
Id. at 452–53, 108 S.Ct. 1319 (noting that
while Plaintiffs ‘‘stress the limits of the
religious servitude that they are now seek-
ing’’ TTT ‘‘[n]othing in the principle for
which they contend TTT would distinguish
this case from another lawsuit in which
they TTT might seek to exclude all human
activity but their own from sacred areas of
the public lands.’’).
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[14] 12. ‘‘RFRA on its own does not
provide a freestanding right to free exer-
cise of religion on another’s property.’’
Benally v. Kaye, Order, Civil No. 3:03–
CV–01330–PCT–NVW (D.Ariz. Sept. 7,
2005) (dismissing claim that Hopi Tribe
law enforcement substantially burdened
Navajos’ exercise of religion by taking var-
ious actions to interfere with their Sun-
dance ceremony).

[15] 13. Here, Plaintiffs have failed to
demonstrate that the Snowbowl decision
coerces them into violating their religious
beliefs or penalizes their religious activity.
Cf. Lyng, 485 U.S. at 449, 108 S.Ct. 1319.
In fact, the Forest Service has guaranteed
that religious practitioners would still have
access to the Snowbowl and the approxi-
mately 74,000 acres of the CNF that com-
prise the Peaks for religious purposes.

14. Plaintiffs have failed to present any
objective evidence that their exercise of
religion will be impacted by the Snowbowl
upgrades.  Plaintiffs have not identified
any plants, springs or natural resources
within the SUP area that would be affect-
ed by the Snowbowl upgrades.  They have
identified no shrines or religious ceremo-
nies that would be impacted by the Snow-
bowl decision.

15. Plaintiffs’ assertions of perceived
religious impact are near identical to those
voiced by the Hopi Tribe and the Navajo
Nation in Wilson v. Block.  In that case,
the plaintiffs similarly asserted that ‘‘de-
velopment of the Peaks would be a profane
act, and an affront to the deities, and that,
in consequence, the Peaks would lose their
healing power and otherwise cease to ben-
efit the tribes.’’  708 F.2d at 740.  They
contended ‘‘that development would seri-
ously impair their ability to pray and con-
duct ceremonies upon the Peaks.’’  Id.
Considering this information, the D.C. Cir-
cuit found the agency’s decision did not
substantially burden the tribes’ exercise of
religion.  Id. at 745.  The same decision is

warranted here.  The subjective views and
beliefs presented at trial, although sincere-
ly held, are not sufficient for the proposed
project to constitute a substantial burden
under RFRA on the practice of religion by
any Plaintiff or any members of any Plain-
tiff tribe or nation.

16. If the facts alleged by Plaintiffs
were enough to establish a substantial bur-
den, the Forest Service would be left in a
precarious situation as it attempted to
manage the millions of acres of public
lands in Arizona, and elsewhere, that are
considered sacred to Native American
tribes.

17. As the D.C. Circuit found in Wil-
son:

The Secretary of Agriculture has a stat-
utory duty TTT to manage the National
Forests in the public interest, and he has
determined that the public interest would
best be served by expansion of the Snow
Bowl ski area.  In making that determina-
tion, the Secretary has not directly or indi-
rectly penalized the plaintiffs for their be-
liefs.  The construction approved by the
Secretary is, indeed, inconsistent with the
plaintiffs’ beliefs, and will cause the plain-
tiffs spiritual disquiet, but such conse-
quences do not state a free exercise claim
under Sherbert, Thomas, or any other au-
thority.

Id. at 741–42.

18. The Snowbowl decision does not
bar Plaintiffs’ access, use, or ritual practice
on any part of the Peaks.  The decision
does not coerce individuals into acting con-
trary to their religious beliefs nor does it
penalize anyone for practicing his or her
religion.

19. Indeed, Defendants have commit-
ted, in the MOA, to ensuring that religious
practitioners will have access to the 777–
acre SUP area and the approximately 74,-
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000 remaining acres of the Peaks for reli-
gious purposes.

20. Because Plaintiffs have not demon-
strated a substantial burden to any exer-
cise of religion, Plaintiffs have failed to
establish a prima facie RFRA case.

2. Compelling Governmental Interest
21. When applying the compelling gov-

ernment interest standard, ‘‘[c]ontext mat-
ters.’’  Cutter v. Wilkinson, 544 U.S. 709,
125 S.Ct. 2113, 2123, 161 L.Ed.2d 1020
(2005), citing Grutter v. Bollinger, 539
U.S. 306, 327, 123 S.Ct. 2325, 156 L.Ed.2d
304 (2003) (alterations in original).  Thus,
‘‘accommodation must be measured so that
it does not override other significant inter-
ests.’’  Id.

[16] 22. The government has a com-
pelling interest in selecting the alternative
that best achieves its multiple-use mandate
under the National Forest Management
Act. The Forest Service here has a com-
pelling interest in managing the public
land for recreational uses such as skiing.

23. Congress has directed the Forest
Service to manage the National Forests
for ‘‘outdoor recreation, range, timber, wa-
tershed, and wildlife and fish purposes.’’
16 U.S.C. § 1604(e).  Providing the public
opportunities for outdoor recreation on the
public lands is thus integral to the Forest
Service’s mission in managing the National
Forests.

24. Congress established a permitting
system in order to facilitate the operation
of ski areas and facilities on National For-
est land.  16 U.S.C. § 497b;  36 C.F.R.
§ 251.53(n).  Accordingly, many National
Forests, including the CNF, have estab-
lished designated recreation sites for ski-
ing.  The operation of the ski areas,
through the special-use permit system, al-
lows the Forest Service to provide the
type of ‘‘outdoor recreation’’ mandated by
NFMA.

25. The CNF Forest Service Plan,
which underwent its own public review
process, directs the Forest Service to man-
age the Snowbowl as a developed ski area.

26. The protection of public safety is
also a compelling governmental interest.
Cf. Wisconsin v. Yoder, 406 U.S. 205, 230,
92 S.Ct. 1526, 32 L.Ed.2d 15 (1972);  Sher-
bert v. Verner, 374 U.S. 398, 403, 83 S.Ct.
1790, 10 L.Ed.2d 965 (1963).  Here, the
Forest Service has a compelling interest in
authorizing upgrades at Snowbowl to en-
sure that users of the National Forest ski
area have a safe experience.

27. The Forest Service’s compliance
with the Establishment Clause is an addi-
tional compelling government interest.
See Seidman v. Paradise Valley Unified
Sch. District No. 69, 327 F.Supp.2d 1098,
1112 (D.Ariz.2004) (‘‘compliance with Es-
tablishment Clause is a state interest suffi-
ciently compelling to justify content based-
restrictions on speech’’) (citing Capitol
Square Review & Advisory Bd. v. Pinette,
515 U.S. 753, 761–62, 115 S.Ct. 2440, 132
L.Ed.2d 650 (1995));  see also Widmar v.
Vincent, 454 U.S. 263, 271, 102 S.Ct. 269,
70 L.Ed.2d 440 (1981) (government’s inter-
est in complying with its constitutional ob-
ligations is compelling).

28. While Plaintiffs may find it offen-
sive that lands that have cultural and re-
ligious significance to them also host re-
creational activities, this cannot justify a
‘‘religious servitude’’ over large amounts
of public land.  ‘‘The Supreme Court has
held repeatedly that the First Amend-
ment may not be asserted to deprive the
public of its normal use of an area.’’  In-
upiat Community of Arctic Slope v.
United States, 548 F.Supp. 182, 189
(D.Alaska 1982) (finding government’s in-
terest in pursuing mineral development
on public lands outweighed alleged inter-
ference with religious beliefs);  Lyng, 485
U.S. at 453, 108 S.Ct. 1319 (‘‘Whatever
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rights the Indians may have to the use of
the area TTT, those rights do not divest
the Government of its right to use what
is, after all, its land.’’);  see also Means,
858 F.2d at 408 n. 7.

3. Least Restrictive Means
29. The Ninth Circuit has held that the

government meets its burden of showing
the least restrictive means if ‘‘it demon-
strates that it actually considered and re-
jected the efficacy of less restrictive means
before adopting the challenged practice.’’
Warsoldier v. Woodford, 418 F.3d 989, 999
(9th Cir.2005);  see also U.S. v. Antoine,
318 F.3d 919, 923–24 (9th Cir.2003), cert.
denied, 540 U.S. 1221, 124 S.Ct. 1505, 158
L.Ed.2d 157 (2004);  U.S. v. Hugs, 109
F.3d 1375, 1378–79 (9th Cir.1997) (govern-
ment permit scheme was the least restric-
tive means because it still permitted access
to eagles and eagle parts for religious pur-
poses, albeit not in as convenient a manner
as the Indian defendants would have
liked).

30. The Forest Service chose the least
restrictive means for achieving its land
management decision.

31. The Forest Service has determined
that the Snowbowl facilities’ improve-
ments, including snowmaking, will enable
the ski area to provide a safe, reliable and
consistent operating season.  Further-
more, the evidence adduced at trial demon-
strates that snowmaking is needed to
maintain the viability of the Snowbowl as a
public recreational resource.

32. In carrying out its obligations un-
der NEPA and NHPA, the Forest Service
reached a decision that enables the pur-
poses of the Snowbowl improvements to be
carried out in a manner that is designed to
minimize adverse impacts, including im-
pacts to the tribes’ culture and religion.

33. The Forest Service considered the
use of fresh water, including ground water,
and determined that it was not readily

available.  Likewise, the Forest Service
considered reduced snowmaking (and
therefore a lesser amount of reclaimed wa-
ter used on the mountain), but determined
that this was impracticable and would not
address tribal concerns.

34. The Forest Service also considered
an alternative that would not permit any
snowmaking (Alternative 3) on the Peaks,
and a No–Action Alternative, but deter-
mined that adopting such an approach
would likely lead to the loss of the Snow-
bowl facility

35. Plaintiffs cannot ‘‘demonstrate
what, if any, less restrictive means remain
unexplored.’’  Hamilton, 74 F.3d at 1555.
The government is not required to ‘‘refute
every conceivable option’’ to prove that its
action is narrowly tailored.  Id.

36. A reviewing court should not sec-
ond-guess the reasonable determination of
the responsible government official by
means of a de novo assessment of whether
there is some other, less intrusive means
of achieving the government’s objective.
Ward v. Rock Against Racism, 491 U.S.
781, 797, 109 S.Ct. 2746, 105 L.Ed.2d 661
(1989) (‘‘The Court of Appeals erred in
sifting through all the available or imag-
ined alternative means of regulating sound
volume in order to determine whether the
city’s solution was ‘the least intrusive
means’ of achieving the desired end.’’) and
id. at 800, 109 S.Ct. 2746.  Accord, Clark
v. Community for Creative Non–Violence,
468 U.S. 288, 299, 104 S.Ct. 3065, 82
L.Ed.2d 221 (1984);  Carew–Reid v. Metro.
Transp. Auth., 903 F.2d 914, 917 (2d Cir.
1990).

37. The Court finds as a matter of fact
and concludes as a matter of law that the
Forest Service’s decision to authorize up-
grades to an existing ski area on the CNF
is not a violation of RFRA.
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III. Conclusion

The Forest Service properly observed
all of the procedural requirements during
the various stages of approving the Snow-
bowl project, including preparation of an
extensive EIS. The Court’s role is to re-
view compliance with these procedures,
not to review the substance of the agency’s
decision.  Therefore, Defendants’ and De-
fendant–Intervenor’s motions for summary
judgment are granted, and Plaintiffs’ mo-
tions for summary judgment are denied.
As such,

IT IS ORDERED that the Defendants’
Motion for Summary Judgment (Doc. 71)
is GRANTED in part and DENIED in
part.  The motion is denied with respect to
the Plaintiffs’ RFRA claims only, and is
granted with respect to all other counts.

IT IS FURTHER ORDERED that Ari-
zona Snowbowl Resort’s Motion for Sum-
mary Judgment (Doc. 68) is GRANTED in
part and DENIED in part.  The motion is
denied with respect to the Plaintiffs’
RFRA claims only, and is granted as to all
other counts.

IT IS FURTHER ORDERED that the
Navajo Plaintiffs’ Motion for Summary
Judgment (Doc. 73) is DENIED.

IT IS FURTHER ORDERED that the
Hopi Plaintiffs’ Motion for Summary Judg-
ment (Doc. 65) is DENIED.

IT IS FURTHER ORDERED that the
Hualapai Plaintiffs’ Motion for Summary
Judgment (Doc. 67) is DENIED.

IT IS FURTHER ORDERED that the
Havasupai Plaintiffs’ Motion for Summary
Judgment (Doc. 70) is DENIED.

IT IS FURTHER ORDERED that the
Plaintiffs’ claims under RFRA are DIS-
MISSED.

IT IS FURTHER ORDERED that the
Navajo Plaintiffs’ Motion to Amend/ Cor-
rect Amended Complaint (Doc. 75) is DE-
NIED.

IT IS FURTHER ORDERED that the
Defendants’ Motion for Leave to File Pro-
posed Findings of Fact and Conclusions of
Law Beyond Deadline (Doc. 259) is
GRANTED.

IT IS FURTHER ORDERED that the
Clerk of Court is directed to enter judg-
ment in favor of the Defendants and De-
fendant–Intervenor and against Plaintiffs
on all counts.

,
  

In the Matter of the EXTRADITION
OF Jose Espinoza CHAVEZ

No. 05–70601 HRL.

United States District Court,
N.D. California.

San Jose Division.

Nov. 22, 2005.

Background:  United States brought ac-
tion on behalf of Mexico to extradite ac-
cused to stand trial in Mexico for murder
committed eight years earlier.

Holding:  Following hearing, the District
Court, Lloyd, United States Magistrate
Judge, held that government did not estab-
lish probable cause to believe that accused
was person of same name wanted for com-
mission of murder, precluding extradition.

Certification for extradition denied.

1. Extradition and Detainers O1
In reviewing extradition requests,

courts looks to whether:  (1) the extradi-
tion judge had jurisdiction to conduct
proceedings;  (2) the extradition court had
jurisdiction over the fugitive;  (3) the ex-
tradition treaty was in full force and ef-
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Applying this test to § 104, we hold that
amended § 104 was constitutionally ap-
plied to the payments Polone received in
November 1996, May 1997, and November
1998.  As explained above, the amendment
to § 104 explicitly applied only to amounts
received after its effective date, which was
August 20, 1996.  26 U.S.C. § 104, Appli-
cation of August 20, 1996 Amendments.
Although it is possible for a statute with a
seemingly prospective application to apply
retroactively in some circumstances, Land-
graf, 511 U.S. at 258–59, 114 S.Ct. 1483,
the amendments to § 104 did not because
they did not attach new legal consequences
to completed payments.  On the contrary,
the amendments applied only prospective-
ly, to payments made after their date of
enactment.  Compare with Untermyer v.
Anderson, 276 U.S. 440, 445, 48 S.Ct. 353,
72 L.Ed. 645 (1928) (a tax was retroactive
where it applied to ‘‘bona fide gifts not
made in anticipation of death and fully
consummated prior to’’ the statute’s effec-
tive date) (emphasis added);  Blodgett v.
Holden, 275 U.S. 142, 147, 48 S.Ct. 105, 72
L.Ed. 206 (1927) (same).

Polone argues that the amendments to
§ 104 apply retroactively because his set-
tlement with UTA was ‘‘finalized on May 3,
1996, more than three months before the
enactment of the statute.’’  This argument
is unconvincing for two reasons.  First,
although the settlement contract may have
been ‘‘finalized’’ in the sense that both
parties signed it, settlement of Polone’s
defamation claim was nowhere near com-
plete as of August 20, 1996.  On the con-
trary, UTA still had to make three pay-
ments to Polone, and he had to honor his
promise to guard UTA’s confidential infor-
mation.  Thus, the Tax Court did not ap-
ply amended § 104 to a contract that was
‘‘fully consummated’’ prior to the amend-
ment’s effective date, as was the case in
Untermyer and Blodgett.  Rather, amend-

ed § 104 was applied to a contract whose
fulfillment was still a work in progress.
Second, Polone’s argument falls squarely
into the Supreme Court’s warning that ‘‘[a]
statute does not operate ‘retrospectively’
merely because it is applied in a case
arising from conduct antedating the stat-
ute’s enactment.’’  Landgraf, 511 U.S. at
269, 114 S.Ct. 1483.  The fact that Polone’s
tax dispute stemmed from his settlement
with UTA—conduct that antedated the re-
visions to § 104—does not mean that
§ 104 operates retrospectively when it is
applied to settlement payments that Po-
lone received after its effective date.

V

For the reasons explained above, we
agree with the Tax Court that the settle-
ment payments received by Polone after
August, 1996 are taxable as ordinary in-
come.

AFFIRMED.

,
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Background:  Numerous Indian tribes,
their members, and environmental organi-
zation brought action challenging the For-
est Service’s decision to authorize up-

grades to facilities at an existing ski area
in the Coconino National Forest. Following
a bench trial, the United States District
Court for the District of Arizona, Paul G.
Rosenblatt, J., 408 F.Supp.2d 866, held
that the proposed expansion did not violate
Religious Freedom Restoration Act
(RFRA) and granted Forest Service’s mo-
tion for summary judgment on claims
brought under National Environmental
Policy Act (NEPA), and the National His-
toric Preservation Act (NHPA). Appeal
was taken.

Holdings:  The Court of Appeals, W.
Fletcher, Circuit Judge, held that:

(1) the proposed use of treated sewage
effluent on the San Francisco Peaks to
create snow for commercial ski area
would impose a substantial burden on
the exercise of religion of multiple In-
dian tribes, as required to establish
prima facie claim under the RFRA

(2) the proposed use of treated sewage
effluent to create snow for commercial
ski area was not a compelling govern-
mental interest by the least restrictive
means, as required to outweigh the
substantial burden it would put on the
exercise of religion by multiple Indian
tribes under RFRA;

(3) declining to allow a commercial ski re-
sort in a national forest to put treated
sewage effluent on a sacred mountain
to create artificial snow was an accom-
modation that fell far short of an Es-
tablishment Clause violation; and

(4) Final Environmental Impact State-
ment (FEIS) did not satisfy NEPA
with respect to the risks of ingesting
artificial snow made from treated sew-
age effluent for commercial ski resort.

Affirmed in part, reversed in part, and
remanded.
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1. Federal Courts O776, 850.1
Following a bench trial, an appellate

court reviews the district court’s conclu-
sions of law de novo and its findings of fact
for clear error.

2. Civil Rights O1032
Religious Freedom Restoration Act

(RFRA) plaintiffs must prove that the bur-
den on their religious exercise is substan-
tial; the burden must be more than an
inconvenience, and must prevent the plain-
tiff from engaging in religious conduct or
having a religious experience.  Religious
Freedom Restoration Act of 1993, § 2, 42
U.S.C.A. § 2000bb.

3. Civil Rights O1032
To establish a prima facie case under

RFRA, a plaintiff must show that the gov-
ernment’s proposed action imposes a sub-
stantial burden on the plaintiff’s ability to
practice freely his or her religion, and the
burden must prevent the plaintiff from
engaging in religious conduct or having a
religious experience.  Religious Freedom
Restoration Act of 1993, § 5(4), 42
U.S.C.A. § 2000bb–2(4);  Religious Land
Use and Institutionalized Persons Act of
2000, § 8(7)(A), § 2000cc–5(7)(A).

4. Civil Rights O1073
 Indians O6.2

The proposed use of treated sewage
effluent on the San Francisco Peaks to
create snow for commercial ski area would
impose a substantial burden on the exer-
cise of religion of multiple Indian tribes, as
required to establish a prima facie claim
under the RFRA; the tribes’ religions had
revolved around the Peaks for centuries,
their religious practices required pure,
natural resources from the Peaks, and be-
cause their religious beliefs dictated that
the mountain be viewed as a whole living
being, the treated sewage effluent would
have, in their view, contaminated the natu-
ral resources throughout the Peaks.  Reli-
gious Freedom Restoration Act of 1993,

§ 5(4), 42 U.S.C.A. § 2000bb–2(4); Reli-
gious Land Use and Institutionalized Per-
sons Act of 2000, § 8(7)(A), § 2000cc–
5(7)(A).

5. Civil Rights O1073
 Indians O6.2

The proposed use of treated sewage
effluent on San Francisco Peaks to create
snow for commercial ski area was not a
compelling governmental interest by the
least restrictive means, as required to out-
weigh the substantial burden it would put
on the exercise of religion by multiple
Indian tribes under RFRA; evidence did
not support conclusion that the ski area
would necessarily go out of business if it
were required to continue to rely on natu-
ral snow and to remain a relatively small,
low key resort, and, even if there was a
substantial threat that the ski area would
close entirely as a commercial ski area,
that was not a compelling governmental
interest in allowing the ski area to make
artificial snow from treated sewage ef-
fluent.  Religious Freedom Restoration
Act of 1993, § 2(b), 42 U.S.C.A. § 2000bb–
1(b).

6. Constitutional Law O84.5(11)
 Woods and Forests O8

Declining to allow a commercial ski
resort in a national forest to put treated
sewage effluent on a sacred mountain to
create artificial snow was an accommoda-
tion that fell far short of an Establish-
ment Clause violation; such a refusal was
a permitted accommodation to avoid cal-
lous indifference to Indian tribes’ religious
practices, as prohibited by the First
Amendment.  U.S.C.A. Const.Amend. 1.

7. Environmental Law O665
Numerous Indian tribes, their mem-

bers, and environmental organization satis-
fied NEPA exhaustion requirement with
respect to claim that Final Environmental
Impact Statement (FEIS) failed to consid-
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er adequately the risks posed by human
ingestion of artificial snow made from
treated sewage effluent, as required under
the Administrative Procedure Act (APA);
the plaintiffs raised the issue both in com-
ments on the draft environment impact
statement and in administrative appeals,
and the comments and appeals were more
than sufficient to put the Forest Service on
notice of the claim and to exhaust adminis-
trative remedies.  5 U.S.C.A. § 704;  Na-
tional Environmental Policy Act of 1969,
§ 102(2)(C), 42 U.S.C.A. § 4332(2)(C);
Fed.Rules Civ.Proc.Rule 8(a)(2), 28
U.S.C.A.

8. Environmental Law O577
NEPA does not mandate particular

results, but simply provides the necessary
process’ to ensure that federal agencies
take a hard look at the environmental con-
sequences of their actions.  National Envi-
ronmental Policy Act of 1969, § 102(2)(C),
42 U.S.C.A. § 4332(2)(C).

9. Environmental Law O689
Under NEPA, in reviewing an Envi-

ronmental Impact Statement (EIS), a
court must not substitute its judgment for
that of the agency, but rather must uphold
the agency decision as long as the agency
has considered the relevant factors and
articulated a rational connection between
the facts found and the choice made.  Na-
tional Environmental Policy Act of 1969,
§ 2 et seq., 42 U.S.C.A. § 4321 et seq.

10. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) did not satisfy NEPA with
respect to the risks of ingesting artificial
snow made from treated sewage effluent
for commercial ski resort; Forest Service
failed to provide a reasonably thorough
discussion of any risks posed by human
ingestion of artificial snow made from
treated sewage effluent or articulate why
such a discussion was unnecessary, failed
to provide a candid acknowledgment of any

such risks, and failed to provide an analy-
sis that would foster both informed deci-
sion-making and informed public partic-
ipation.  National Environmental Policy
Act of 1969, § 2 et seq., 42 U.S.C.A.
§ 4321 et seq.

11. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) concerning the use of treated
sewage effluent to make artificial snow for
commercial ski resort adequately disclosed
to the public, and made clear that the
Forest Service considered, the risk posed
by endocrine disruptors, as required by
NEPA; the main body of the FEIS con-
tained a subsection on endocrine disrup-
tors that cited a range of research and
discusses the growing scientific and gov-
ernmental concern about their effects on
wildlife, humans, and the environment, dis-
closed and discussed studies done on en-
docrine disruptors in the treated sewage
effluent proposed for use, contained a table
listing the amounts of suspected disruptors
measured in the water and briefly summa-
rizes a study of its effect on various ani-
mals in experiments conducted by a uni-
versity professor, and commented that the
concentrations of the suspected endocrine
disruptors were significantly lower in the
water than in other waste water also meas-
ured in the study, and that the proposed
use of reclaimed water for snowmaking
would not result in comparable environ-
mental exposure.  National Environmental
Policy Act of 1969, § 2 et seq., 42 U.S.C.A.
§ 4321 et seq.

12. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) concerning the use of treated
sewage effluent to make artificial snow for
commercial ski resort adequately consid-
ered the environmental impact of diverting
the treated sewage effluent from regional
aquifer, as required by NEPA; immediate-
ly after describing the parameters of the
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study area for the watershed analysis, the
FEIS identified as one of the cumulative
effects to be analyzed the potential long-
term effects on the regional aquifer from
diversions of reclaimed water for snow-
making, and, provided a quantitative anal-
ysis concluding that the snowmaking would
result in an estimated net average reduc-
tion in groundwater recharge to the re-
gional aquifer of slightly less than two
percent of the city’s total annual water
production.  National Environmental Poli-
cy Act of 1969, § 102(2)(C), 42 U.S.C.A.
§ 4332(2)(C).

13. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) prepared by the Forest Ser-
vice concerning the use of treated sewage
effluent to make artificial snow for com-
mercial ski resort satisfied its obligations
under NEPA to discuss the effects of the
proposed action on the human environ-
ment; the FEIS made clear that the For-
est Service conducted an extensive analy-
sis of the issue, drawing from existing
literature and extensive consultation with
the affected Indian tribes and the FEIS
described at length the religious beliefs
and practices of the tribes and the ‘‘irre-
trievable impact’’ the proposal would likely
have on those beliefs and practices.  Na-
tional Environmental Policy Act of 1969,
§ 102(2)(A), 42 U.S.C.A. § 4332(2)(A).

14. Environmental Law O89
In preparing Final Environmental Im-

pact Statement (FEIS) concerning the use
of treated sewage effluent to make artifi-
cial snow for commercial ski resort, the
Forest Service’s consultation process con-
cerning the effects on historic properties
to which Indian tribes attached religious
and cultural significance was substantively
and procedurally adequate under the Na-

tional Historic Preservation Act (NHPA).
16 U.S.C.A. § 470a(d)(6).

Howard M. Shanker, Laura Lynn Ber-
glan, The Shanker Law Firm, PLC, Flag-
staff, AZ;  William Curtis Zukosky, DNA
People’s Legal Services, Flagstaff, AZ;
Terence M. Gurley and Zackeree Kelin,
DNA People’s Legal Services, Window
Rock, AZ;  Anthony S. Canty, Lynelle
Kym Hartway, The Hopi Tribe, Kykotsmo-
vi, AZ;  Jack F. Trope, Association on
American Indian Affairs, Rockville, MD,
for the appellants.

Rachael Dougan, Lane McFadden, Unit-
ed States Department of Justice, Environ-
ment & Natural Resources Division,
Washington, D.C.;  Janice M. Schneider,
Bruce Babbitt, Latham & Watkins, Wash-
ington, D.C.;  Philip A. Robbins, Paul G.
Johnson, Jennings Strouss & Salmon,
Phoenix, AZ, for the appellees.

Appeal from the United States District
Court for the District of Arizona;  Paul G.
Rosenblatt, District Judge, Presiding.
D.C. Nos. CV–05–01824–PGR, CV–05–
01914–PGR, CV–05–01949–PGR, CV–05–
01966–PGR.

Before W. FLETCHER and
RAWLINSON, Circuit Judges, and
THELTON E. HENDERSON,* District
Judge.

WILLIAM A. FLETCHER, Circuit
Judge.

The San Francisco Peaks in the Coconi-
no National Forest in northern Arizona
have long-standing religious significance to
numerous Indian tribes of the American

* The Honorable Thelton E. Henderson, Senior
United States District Judge for the Northern

District of California, sitting by designation.
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Southwest.  The Arizona Snowbowl is a
ski area on Humphrey’s Peak, the highest
and most religiously significant of the San
Francisco Peaks.  After preparing an En-
vironmental Impact Statement, the United
States Forest Service approved a proposed
expansion of the Snowbowl’s facilities.
One component of the expansion would
enable the Snowbowl to make artificial
snow from recycled sewage effluent.
Plaintiffs challenged the Forest Service’s
approval of the expansion under the Reli-
gious Freedom Restoration Act (‘‘RFRA’’),
42 U.S.C. §§ 2000bb et seq., the National
Environmental Protection Act (‘‘NEPA’’),
42 U.S.C. §§ 4321 et seq., and the National
Historic Preservation Act (‘‘NHPA’’), 16
U.S.C. §§ 470 et seq.

After a bench trial, the district court
held that the proposed expansion did not
violate RFRA. Navajo Nation v. U.S. For-
est Serv., 408 F.Supp.2d 866, 907 (D.Ariz.
2006).  At the same time, the district court
granted summary judgment to the defen-
dants on the plaintiffs’ NEPA and NHPA
claims.  Id. at 872–80.  This appeal fol-
lowed as to all three claims.

Plaintiffs-appellants are the Navajo Na-
tion, the Hopi Tribe, the Havasupai Tribe,
the Hualapai Tribe, the Yavapai–Apache
Nation, the White Mountain Apache Na-
tion, Bill Bucky Preston (of the Hopi
Tribe), Norris Nez (of the Navajo Nation),
Rex Tilousi (of the Havasupai Tribe), Di-
anna Uqualla (of the Havasupai Tribe), the
Sierra Club, the Center for Biological Di-
versity, and the Flagstaff Activist Net-
work.  Defendants-appellees are the Unit-
ed States Forest Service;  Nora Rasure,
the Forest Supervisor;  Harv Forsgren,
the Regional Forester;  and intervenor
Arizona Snowbowl Resort Limited Part-
nership (‘‘ASR’’), the owner of the Snow-
bowl.

We reverse the decision of the district
court in part.  We hold that the Forest
Service’s approval of the Snowbowl’s use

of recycled sewage effluent to make artifi-
cial snow on the San Francisco Peaks vio-
lates RFRA, and that in one respect the
Final Environmental Impact Statement
prepared in this case does not comply with
NEPA. We affirm the grant of summary
judgment to Appellees on four of Appel-
lants’ five NEPA claims and their NHPA
claim.

I. Background

Humphrey’s Peak, Agassiz Peak, Doyle
Peak, and Fremont Peak form a single
large mountain commonly known as the
San Francisco Peaks, or simply the Peaks.
The Peaks tower over the desert landscape
of the Colorado Plateau in northern Ari-
zona.  At 12,633 feet, Humphrey’s Peak is
the highest point in the state.  The Peaks
are located within the 1.8 million acres of
the Coconino National Forest.

In 1984, Congress designated 18,960
acres of the Peaks as the Kachina Peaks
Wilderness.  Arizona Wilderness Act of
1984, Pub.L. No. 98–406, § 101(a)(22), 98
Stat. 1485.  The Forest Service has identi-
fied the Peaks as eligible for inclusion in
the National Register of Historic Places
and as a ‘‘traditional cultural property.’’ A
traditional cultural property is one ‘‘associ-
at[ed] with cultural practices or beliefs of a
living community that (a) are rooted in
that community’s history, and (b) are im-
portant in maintaining the continuing cul-
tural identity of the community.’’  National
Register Bulletin 38:  Guidelines for Eval-
uating and Documenting Traditional Cul-
tural Properties (rev. ed.1998), available
at http://www.cr.nps.gov/nr/publications/
bulletins/nrb38/.

The Forest Service has described the
Peaks as ‘‘a landmark upon the horizon, as
viewed from the traditional or ancestral
lands of the Hopi, Zuni, Acoma, Navajo,
Apache, Yavapai, Hualapai, Havasupai,
and Paiute.’’  The Service has acknowl-
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edged that the Peaks are sacred to at least
thirteen formally recognized Indian tribes,
and that this religious significance is of
centuries’ duration.  Though there are dif-
ferences among these tribes’ religious be-
liefs and practices associated with the
Peaks, there are important commonalities.
As the Service has noted, many of these
tribes share beliefs that water, soil, plants,
and animals from the Peaks have spiritual
and medicinal properties;  that the Peaks
and everything on them form an indivisible
living entity;  that the Peaks are home to
deities and other spirit beings;  that tribal
members can communicate with higher
powers through prayers and songs focused
on the Peaks;  and that the tribes have a
duty to protect the Peaks.

Organized skiing has existed at the Ari-
zona Snowbowl since 1938.  The original
lodge was destroyed by fire in 1952.  A
replacement lodge was built in 1956.  A
poma lift was installed in 1958, and a chair
lift was installed in 1962.  In 1977, the
then-owner of the Snowbowl requested au-
thorization to clear 120 acres of new ski
runs and to do additional development.  In
1979, after preparing an Environmental
Impact Statement, the Forest Service au-
thorized the clearing of 50 of the 120 re-
quested acres, the construction of a new
lodge, and some other development.  An
association of Navajo medicine men, the
Hopi tribe, and two nearby ranch owners
brought suit under, inter alia, the Free
Exercise Clause of the First Amendment
and NEPA. The D.C. Circuit upheld the
Forest Service’s decision.  Wilson v.
Block, 708 F.2d 735 (D.C.Cir.1983).

The Snowbowl has always depended on
natural snowfall.  In dry years, the operat-
ing season is short, with few skiable days
and few skiers.  The driest year in recent
memory was 2001–02, when there were 87
inches of snow, 4 skiable days, and 2,857
skiers.  Another dry year was 1995–96,
when there were 113 inches of snow, 25

skiable days, and 20,312 skiers.  By con-
trast, in wet years, there are many skiable
days and many skiers.  For example, in
1991–92, there were 360 inches of snow,
134 skiable days, and 173,000 skiers;  in
1992–93, there were 460 inches of snow,
130 skiable days, and 180,062 skiers;  in
1997–98, there were 330 inches of snow,
115 skiable days, and 173,862 skiers;  and
in 2004–05, there were 460 inches of snow,
139 skiable days, and 191,317 skiers.

ASR, the current owner, purchased the
Snowbowl in 1992 for $4 million.  In Sep-
tember 2002, ASR submitted a facilities
improvement proposal to the Forest Ser-
vice.  In February 2004, the Forest Ser-
vice issued a Draft Environmental Impact
Statement.  A year later, in February
2005, the Forest Service issued a Final
Environmental Impact Statement
(‘‘FEIS’’) and Record of Decision (‘‘ROD’’).
The ROD approved ‘‘Alternative Two’’ of
the FEIS, the alternative preferred by the
Snowbowl.  Under Alternative Two, a
number of changes were proposed, includ-
ing:  an area for snowplay and snow tubing
would be developed;  a new high-speed ski
lift would be added;  three existing lifts
would be relocated and upgraded;  66 new
acres of skiable terrain would be devel-
oped;  50 acres of trails would be re-con-
toured;  a three-acre beginner’s area would
be re-contoured and developed;  an exist-
ing lodge would be upgraded;  and a new
lodge would be built.

Alternative Two also included a proposal
to make artificial snow using treated sew-
age effluent.  Treated sewage effluent is
waste-water discharged by households,
businesses, and industry that has been
treated for certain kinds of reuse.  Under
Alternative Two, the City of Flagstaff
would provide the Snowbowl with up to 1.5
million gallons per day of its treated sew-
age effluent from November through Feb-
ruary.  A new 14.8–mile pipeline would be
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built between Flagstaff and the Snowbowl
to carry the treated effluent.  At the be-
ginning of the ski season, during Novem-
ber and December, the Snowbowl would
cover 205.3 acres of Humphrey’s Peak with
artificial snow to build a base layer.  The
Snowbowl would then make additional arti-
ficial snow as necessary during the rest of
the season, depending on the amount of
natural snow.

II. Standards of Review
[1] Following a bench trial, we review

the district court’s conclusions of law de
novo and its findings of fact for clear
error.  Lentini v. Cal. Ctr. for the Arts,
370 F.3d 837, 843 (9th Cir.2004).

We review de novo a grant of summary
judgment.  Muckleshoot Indian Tribe v.
U.S. Forest Serv., 177 F.3d 800, 804 (9th
Cir.1999).  Appellants bring their NEPA
and NHPA claims under the Administra-
tive Procedure Act (‘‘APA’’), which pro-
vides that courts shall ‘‘hold unlawful and
set aside agency action, findings, and con-
clusions of law’’ that are either ‘‘arbitrary,
capricious, an abuse of discretion, or other-
wise not in accordance with law,’’ or ‘‘with-
out observance of procedure required by
law.’’  5 U.S.C. § 706(2)(A), (D).

III. Religious Freedom Restoration Act
Under the Religious Freedom Restora-

tion Act of 1993 (‘‘RFRA’’), the federal
government may not ‘‘substantially burden
a person’s exercise of religion even if the
burden results from a rule of general ap-
plicability, except as provided in subsection
(b).’’  42 U.S.C. § 2000bb–1(a).  ‘‘Exercise
of religion’’ is defined to include ‘‘any exer-
cise of religion, whether or not compelled
by, or central to, a system of religious
belief.’’  42 U.S.C. §§ 2000bb–2(4), 2000cc–
5(7)(A);  see also id. § 2000cc–5(7)(B) (fur-
ther specifying that ‘‘[t]he use, building, or
conversion of real property for the purpose
of religious exercise shall be considered to
be religious exercise’’).  Sub-section (b) of

§ 2000bb–1 qualifies the ban on substan-
tially burdening the free exercise of reli-
gion.  It provides, ‘‘Government may sub-
stantially burden a person’s exercise of
religion only if it demonstrates that appli-
cation of the burden to the person—(1) is
in furtherance of a compelling governmen-
tal interest;  and (2) is the least restrictive
means of furthering that compelling gov-
ernmental interest.’’

These provisions of RFRA were prompt-
ed by two Supreme Court decisions.
RFRA was originally adopted in response
to the Court’s decision in Employment
Division, Department of Human Re-
sources of Oregon v. Smith, 494 U.S. 872,
110 S.Ct. 1595, 108 L.Ed.2d 876 (1990).  In
Smith, an Oregon statute denied unem-
ployment benefits to drug users, including
Indians who used peyote in religious cere-
monies.  Id. at 890, 110 S.Ct. 1595.  The
Court held that the First Amendment’s
Free Exercise Clause does not prohibit
burdens on religious practices if they are
imposed by laws of general applicability,
such as the Oregon statute.  Characteriz-
ing its prior cases striking down generally
applicable laws as ‘‘hybrid’’ decisions in-
voking multiple constitutional interests,
the Court refused to apply the ‘‘compelling
government interest’’ test to a claim
brought solely under the Free Exercise
Clause.  Id. at 881–82, 885–86, 110 S.Ct.
1595.  The Court acknowledged, however,
that although the Constitution does not
require a compelling interest test in such a
case, legislation could impose one.  Id. at
890, 110 S.Ct. 1595.

In RFRA, enacted three years later,
Congress made formal findings that the
Court’s decision in Smith ‘‘virtually elimi-
nated the requirement that the govern-
ment justify burdens on religious exercise
imposed by laws neutral toward religion,’’
and that ‘‘the compelling interest test as
set forth in prior Federal court rulings is a
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workable test for striking sensible bal-
ances between religious liberty and com-
peting prior governmental interests.’’
Pub.L. No. 103–141, § 2(a), 107 Stat. 1488,
1488 (1993) (codified at 42 U.S.C.
§ 2000bb(a)).  Congress declared that the
purposes of RFRA were ‘‘to provide a
claim or defense to persons whose reli-
gious exercise is substantially burdened by
government’’ and ‘‘to restore the compel-
ling interest test as set forth in Sherbert v.
Verner, 374 U.S. 398, 83 S.Ct. 1790, 10
L.Ed.2d 965 (1963) and Wisconsin v. Yo-
der, 406 U.S. 205, 92 S.Ct. 1526, 32
L.Ed.2d 15 (1972) and to guarantee its
application in all cases where free exercise
of religion is substantially burdened.’’  Id.
§ 2(b), 107 Stat. at 1488 (codified at 42
U.S.C. § 2000bb(b)).  In this initial version
of RFRA, adopted in 1993, Congress de-
fined ‘‘exercise of religion’’ as ‘‘exercise of
religion under the First Amendment to the
Constitution.’’  Id. § 5, 107 Stat. at 1489
(codified at 42 U.S.C. § 2000bb–2(4) (1994)
(repealed)).

In 1997, in City of Boerne v. Flores, 521
U.S. 507, 117 S.Ct. 2157, 138 L.Ed.2d 624
(1997), the Supreme Court held RFRA
unconstitutional as applied to state and
local governments because it exceeded
Congress’s authority under § 5 of the
Fourteenth Amendment.  Id. at 529, 534–
35, 117 S.Ct. 2157.  The Court did not,
however, invalidate RFRA as applied to
the federal government.  See Guam v.
Guerrero, 290 F.3d 1210, 1220–21 (9th Cir.
2002) (holding RFRA constitutional as ap-
plied to the federal government).  Three
years later, in response to City of Boerne,
Congress enacted the Religious Land Use
and Institutionalized Persons Act of 2000
(‘‘RLUIPA’’).  Pub.L. No. 106–274, 114
Stat. 803 (codified at 42 U.S.C. §§ 2000cc
et seq.).  RLUIPA prohibits state and local
governments from imposing substantial
burdens on the exercise of religion through
prisoner or land-use regulations.  42
U.S.C. §§ 2000cc, 2000cc–1.  In addition,

RLUIPA replaced RFRA’s original, con-
stitution-based definition of ‘‘exercise of
religion’’ with the broader definition quot-
ed above.  RLUIPA §§ 7–8, 114 Stat. at
806–07.  Under RLUIPA, and under
RFRA after its amendment by RLUIPA
in 2000, ‘‘exercise of religion’’ is defined to
include ‘‘any exercise of religion, whether
or not compelled by, or central to, a sys-
tem of religious belief.’’  42 U.S.C.
§ 2000bb–2(4), 2000cc–5(7)(A).

In several ways, RFRA provides greater
protection for religious practices than did
the Supreme Court’s pre-Smith free exer-
cise cases.  First, as we have previously
noted, RFRA ‘‘goes beyond the constitu-
tional language that forbids the ‘prohibit-
ing’ of the free exercise of religion and
uses the broader verb ‘burden’:  a govern-
ment may burden religion only on the
terms set out by the new statute.’’  United
States v. Bauer, 84 F.3d 1549, 1558 (9th
Cir.1996) (as amended).  Cf. U.S. Const.
amd. 1 (‘‘Congress shall make no law TTT

prohibiting the free exercise [of reli-
gion].’’);  Lyng v. Nw. Indian Cemetery
Protective Ass’n, 485 U.S. 439, 451, 108
S.Ct. 1319, 99 L.Ed.2d 534 (1988) (‘‘The
crucial word in the constitutional text is
‘prohibit’:  ‘For the Free Exercise Clause
is written in terms of what the government
cannot do to the individual, not in terms of
what the individual can exact from the
government.’ ’’ (quoting Sherbert, 374 U.S.
at 412, 83 S.Ct. 1790 (Douglas, J., concur-
ring))).

Second, as the Supreme Court noted in
City of Boerne, RFRA provides stronger
protection for free exercise than the First
Amendment did under the pre-Smith cases
because ‘‘the Act imposes in every case a
least restrictive means requirement—a re-
quirement that was not used in the pre-
Smith jurisprudence RFRA purported to
codify.’’  521 U.S. at 535, 117 S.Ct. 2157.
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Third, RFRA provides broader protec-
tion for free exercise because it applies
Sherbert’s compelling interest test ‘‘in all
cases’’ where the free exercise of religion
is substantially burdened.  42 U.S.C.
§ 2000bb(b).  Prior to Smith, the Court
had refused to apply the compelling inter-
est analysis in various contexts, exempting
entire classes of free exercise cases from
such heightened scrutiny.  Smith, 494 U.S.
at 883, 110 S.Ct. 1595 (‘‘In recent years, we
have abstained from applying the Sherbert
test (outside the unemployment compensa-
tion field) at all.’’);  see, e.g., O’Lone v.
Estate of Shabazz, 482 U.S. 342, 349, 107
S.Ct. 2400, 96 L.Ed.2d 282 (1987) (not
applicable to prison regulations);  Bowen v.
Roy, 476 U.S. 693, 707, 106 S.Ct. 2147, 90
L.Ed.2d 735 (1986) (Burger, J., for plurali-
ty) (not applicable in enforcing ‘‘facially
neutral and uniformly applicable require-
ment for the administration of welfare pro-
grams’’);  Goldman v. Weinberger, 475
U.S. 503, 506–07, 106 S.Ct. 1310, 89
L.Ed.2d 478 (1986) (not applicable to mili-
tary regulations).

Finally, and perhaps most important,
Congress expanded the statutory protec-
tion for religious exercise in 2000 by
amending RFRA’s definition of ‘‘exercise
of religion.’’  Under the amended defini-
tion—‘‘any exercise of religion, whether or
not compelled by, or central to, a system
of religious belief’’—RFRA now protects a
broader range of religious conduct than
the Supreme Court’s interpretation of
‘‘exercise of religion’’ under the First
Amendment. See Guru Nanak Sikh Soc’y
v. County of Sutter, 456 F.3d 978, 995 n.
21 (9th Cir.2006) (noting same).  To the
extent that our RFRA cases prior to
RLUIPA depended on a narrower defini-
tion of ‘‘religious exercise,’’ those cases
are no longer good law.  See, e.g., Bryant
v. Gomez, 46 F.3d 948, 949 (9th Cir.1995)
(burden must prevent adherent ‘‘from en-
gaging in conduct or having a religious
experience which the faith mandates’’ and

must be ‘‘an interference with a tenet or
belief that is central to religious doc-
trine’’) (quoting Graham v. Comm’r, 822
F.2d 844, 850–51 (9th Cir.1987));  Stefa-
now v. McFadden, 103 F.3d 1466, 1471
(9th Cir.1996) (no substantial burden be-
cause prisoner was not prevented from
‘‘engaging in any practices mandated by
his religion’’);  Goehring v. Brophy, 94
F.3d 1294, 1299 (9th Cir.1996) (plaintiffs
failed to establish ‘‘a substantial burden
on a central tenet of their religion’’).  The
district court in this case therefore erred
by disregarding the amended definition
and requiring Appellants to prove that
the proposed action would prevent them
‘‘from engaging in conduct or having a
religious experience which the faith man-
dates.’’  408 F.Supp.2d at 904 (quoting
Worldwide Church of God, Corp. v. Phila-
delphia Church of God, Inc., 227 F.3d
1110, 1121 (9th Cir.2000), decided before
RLUIPA’s passage) (emphasis added).

[2] Even after RLUIPA, RFRA plain-
tiffs must prove that the burden on their
religious exercise is ‘‘substantial.’’  The
burden must be ‘‘more than an ‘inconven-
ience,’ ’’ Guerrero, 290 F.3d at 1222 (quot-
ing Worldwide Church of God, 227 F.3d at
1121), and must prevent the plaintiff ‘‘from
engaging in [religious] conduct or having a
religious experience,’’ Bryant, 46 F.3d at
949 (quoting Graham, 822 F.2d at 850–51).
Thus, in addressing the tribes’ RFRA
claim we must answer the following ques-
tions:  (1) What is the ‘‘exercise of religion’’
in which the tribal members engage with
respect to the San Francisco Peaks?  (2)
What ‘‘burden,’’ if any, would be imposed
on that exercise of religion if the proposed
expansion of the Snowbowl went forward?
(3) If there is a burden, would the burden
be ‘‘substantial’’?  (4) If there would be a
substantial burden, can the ‘‘application of
the burden’’ to the tribal members be jus-
tified as ‘‘in furtherance of a compelling
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governmental interest’’ and ‘‘the least re-
strictive means of furthering that compel-
ling governmental interest’’?  We address
these questions in turn.

A. ‘‘Exercise of Religion’’
RFRA protects ‘‘any exercise of reli-

gion, whether or not compelled by, or cen-
tral to, a system of religious belief.’’  42
U.S.C. §§ 2000bb–2(4), 2000cc–5(7)(A).
The district court stated that it was not
‘‘challenging the honest religious beliefs of
any witness.’’  Nor do Appellees dispute
the sincerity of Appellants’ testimony con-
cerning their religious beliefs and prac-
tices.  Indeed, Appellees concede that the
Peaks as a whole are significant to Appel-
lants’ ‘‘exercise of religion.’’  We focus our
analysis on the Peaks’ significance to the
Hopi and Navajo, and to a lesser extent on
the Hualapai and Havasupai.

1. The Hopi
Hopi religious practices center on the

Peaks.  As stated by the district court,
‘‘The Peaks are where the Hopi direct
their prayers and thoughts, a point in the
physical world that defines the Hopi uni-
verse and serves as the home of the Kachi-
nas, who bring water, snow and life to the
Hopi people.’’  408 F.Supp.2d at 894.  The
Hopi have been making pilgrimages to the
Peaks since at least 1540, when they first
encountered Europeans, and probably long
before that.

The Hopi believe that when they
emerged into this world, the clans jour-
neyed to the Peaks (or Nuvatukyaovi,
‘‘high place of snow’’) to receive instruc-
tions from a spiritual presence, Ma’saw.
At the Peaks, they entered a spiritual cov-
enant with Ma’saw to take care of the
land, before they migrated down to the
Hopi villages.  The Hopi re-enact their
emergence from the Peaks annually, and
Hopi practitioners look to the Peaks in
their daily songs and prayers as a place of
tranquility, sanctity, and purity.

The Peaks are also the primary home of
the powerful spiritual beings called Katsi-
nam (Hopi plural of Katsina, or Kachina
in English).  Hundreds of specific Katsi-
nam personify the spirits of plants, ani-
mals, people, tribes, and forces of nature.
The Katsinam are the spirits of Hopi an-
cestors, and the Hopi believe that when
they die, their spirits will join the Katsi-
nam on the Peaks.  As spiritual teachers
of ‘‘the Hopi way,’’ the Katsinam teach
children and remind adults of the moral
principles by which they must live.  These
principles are embodied in traditional
songs given by the Katsinam to the Hopi
and sung by the Hopi in their everyday
lives.  One Hopi practitioner compared
these songs to sermons, which children
understand simplistically but which adults
come to understand more profoundly.
Many of these songs focus on the Peaks.

Katsinam serve as intermediaries be-
tween the Hopi and the higher powers,
carrying prayers from the Hopi villages to
the Peaks on an annual cycle.  From July
through January, the Katsinam live on the
Peaks.  In sixteen days of ceremonies and
prayers at the winter solstice, the Hopi
pray and prepare for the Katsinam’s visits
to the villages.  In February or March, the
Katsinam begin to arrive, and the Hopi
celebrate with nightly dances at which the
Katsinam appear in costume and perform.
The Katsinam stay while the Hopi plant
their corn and it germinates.  Then, in
July, the Hopi mark the Katsinam’s de-
parture for the Peaks.

The Hopi believe that pleasing the Kat-
sinam on the Peaks is crucial to their
livelihood.  Appearing in the form of
clouds, the Katsinam are responsible for
bringing rain to the Hopi villages from the
Peaks.  The Katsinam must be treated
with respect, lest they refuse to bring the
rains from the Peaks to nourish the corn
crop.  In preparation for the Katsinam’s
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arrival, prayer sticks and feathers are de-
livered to every member of the village,
which they then deposit in traditional loca-
tions, praying for the spiritual purity to
receive the Katsinam.  The Katsinam will
not arrive until the peoples’ hearts are in
the right place, a state they attempt to
reach through prayers directed at the spir-
its on the Peaks.

The Hopi have at least fourteen shrines
on the Peaks.  Every year, religious lead-
ers select members of each of the approxi-
mately 40 congregations, or kiva, among
the twelve Hopi villages to make a pilgrim-
age to the Peaks.  They gather from the
Peaks both water for their ceremonies and
boughs of Douglas fir worn by the Katsi-
nam in their visits to the villages.

2. The Navajo

The Peaks are also of fundamental im-
portance to the religious beliefs and prac-
tices of the Navajo.  The district court
found, ‘‘[T]he Peaks are considered TTT to
be the ‘Mother of the Navajo People,’ their
essence and their home.  The whole of the
Peaks is the holiest of shrines in the Nava-
jo way of life.’’  408 F.Supp.2d at 889.
Considering the mountain ‘‘like family,’’
the Navajo greet the Peaks daily with
prayer songs, of which there are more
than one hundred relating to the four
mountains sacred to the Navajo.  Wit-
nesses described the Peaks as ‘‘our leader’’
and ‘‘very much an integral part of our life,
our daily lives.’’

The Navajo creation story revolves
around the Peaks.  The mother of humani-
ty, called the Changing Woman and com-
pared by one witness to the Virgin Mary,
resided on the Peaks and went through
puberty there, an event that the people
celebrated as a gift of new life.  Following
this celebration, called the kinaalda, the
Changing Woman gave birth to twins,
from whom the Navajo are descended.
The Navajo believe that the Changing

Woman’s kinaalda gave them life genera-
tion after generation.  Young women to-
day still celebrate their own kinaalda with
a ceremony one witness compared to a
Christian confirmation or a Jewish bat
mitzvah.  The ceremony sometimes in-
volves water especially collected from the
Peaks because of the Peaks’ religious sig-
nificance.

The Peaks are represented in the Nava-
jo medicine bundles found in nearly every
Navajo household.  The medicine bundles
are composed of stones, shells, herbs, and
soil from each of four sacred mountains.
One Navajo practitioner called the medi-
cine bundles ‘‘our Bible,’’ because they
have ‘‘embedded’’ within them ‘‘the unwrit-
ten way of life for us, our songs, our
ceremonies.’’  The practitioner traced
their origin to the Changing Woman:
When her twins wanted to find their fa-
ther, Changing Woman instructed them to
offer prayers to the Peaks and conduct
ceremonies with medicine bundles.  The
Navajo believe that the medicine bundles
are conduits for prayers;  by praying to
the Peaks with a medicine bundle contain-
ing soil from the Peaks, the prayer will be
communicated to the mountain.

As their name suggests, medicine bun-
dles are also used in Navajo healing cere-
monies, as is medicine made with plants
collected from the Peaks.  Appellant Nor-
ris Nez, a Navajo medicine man, testified
that ‘‘like the western doctor has his black
bag with needles and other medicine, this
bundle has in there the things to apply
medicine to a patient.’’  Explaining why he
loves the mountain as his mother, he testi-
fied, ‘‘She is holding medicine and things
to make us well and healthy.  We suckle
from her and get well when we consider
her our Mother.’’  Nez testified that he
collects many different plants from the
Peaks to make medicine.



1036 479 FEDERAL REPORTER, 3d SERIES

The Peaks play a role in every Navajo
religious ceremony.  The medicine bundle
is placed to the west, facing the Peaks.  In
the Blessingway ceremony, called by one
witness ‘‘the backbone of our ceremony’’
because it is performed at all ceremonies’
conclusion, the Navajo pray to the Peaks
by name.

The purity of nature, including the
Peaks, plays an important part in Navajo
beliefs.  Among other things, it affects
how a medicine bundle—described by one
witness as ‘‘a living basket’’—is made.
The making of a medicine bundle is pre-
ceded by a four-day purification process
for the medicine man and the keeper of
the bundle.  By Navajo tradition, the med-
icine bundle should be made with leather
from a buck that is ritually suffocated;  the
skin cannot be pierced by a weapon.  Med-
icine bundles are ‘‘rejuvenated’’ regularly,
every few years, by replacing the ingredi-
ents with others gathered on pilgrimages
to the Peaks and three other sacred moun-
tains.

The Navajo believe their role on earth is
to take care of the land.  They refer to
themselves as nochoka dine, which one
witness translated as ‘‘people of the earth’’
or ‘‘people put on the surface of the earth
to take care of the lands.’’  They believe
that the Creator put them between four
sacred mountains of which the western-
most is the Peaks, or Do’ok’oos-liid (‘‘shin-
ing on top,’’ referring to its snow), and that
the Creator instructed them never to leave
this homeland.  Although the whole reser-
vation is sacred to the Navajo, the moun-
tains are the most sacred part.  One wit-
ness drew an analogy to a church, with the
area within the mountains as the part of
the church where the people sit, and the
Peaks as ‘‘our altar to the west.’’

As in Hopi religious practice, the Peaks
are so sacred in Navajo beliefs that, as
testified by Joe Shirley, Jr., President of
the Navajo Nation, a person ‘‘cannot just

voluntarily go up on this mountain at any
time.  It’s—it’s the holiest of shrines in
our way of life.  You have to sacrifice.
You have to sing certain songs before you
even dwell for a little bit to gather herbs,
to do offerings.’’  After the requisite prep-
aration, the Navajo go on pilgrimages to
the Peaks to collect plants for ceremonial
and medicinal use.

3. The Hualapai

The Peaks figure centrally in the beliefs
of the Hualapai.  The Hualapai creation
story takes place on the Peaks.  The Hua-
lapai believe that at one time the world
was deluged by water, and the Hualapai
put a young girl on a log so that she could
survive.  She landed on the Peaks, alone,
and washed in the water.  In the water,
she conceived a son, who was a man born
of water.  She washed again, and con-
ceived another son.  These were the twin
warriors or war gods, from whom the Hua-
lapai are today descended.  Later, one of
the twins became ill, and the other collect-
ed plants and water from the Peaks, there-
by healing his brother.  From this story
comes the Hualapai belief that the moun-
tain and its water and plants are sacred
and have medicinal properties.  One wit-
ness called the story of the deluge, the
twins, and their mother ‘‘our Bible story’’
and drew a comparison to Noah’s ark.  As
in Biblical parables and stories, Hualapai
songs and stories about the twins are in-
fused with moral principles.

Hualapai spiritual leaders travel to the
Peaks to deliver prayers. Like the Hopi
and the Navajo, the Hualapai believe that
the Peaks are so sacred that one has to
prepare oneself spiritually to visit.  A spir-
itual leader testified that he prays to the
Peaks every day and fasts before visiting
to perform the prayer feather ceremony.
In the prayer feather ceremony, a troubled
family prays into an eagle feather for days,
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and the spiritual leader delivers it to the
Peaks;  the spirit of the eagle then carries
the prayer up the mountain and to the
Creator.

The Hualapai collect water from the
Peaks.  Hualapai religious ceremonies re-
volve around water, and they believe water
from the Peaks is sacred.  In their sweat
lodge purification ceremony, the Hualapai
add sacred water from the Peaks to other
water, and pour it onto heated rocks to
make steam.  In a healing ceremony, peo-
ple seeking treatment drink from the wa-
ter used to produce the steam and are
cleansed by brushing the water on their
bodies with feathers.  At the conclusion of
the healing ceremony, the other people
present also drink the water.  A Hualapai
tribal member who conducts healing cere-
monies testified that water from the Peaks
is used to treat illnesses of ‘‘high parts’’ of
the body like the eyes, sinuses, mouth,
throat, and brain, including tumors, men-
ingitis, forgetfulness, and sleepwalking.
He testified that the Peaks are the only
place to collect water with those medicinal
properties, and that he travels monthly to
the Peaks to collect it from Indian Springs,
which is lower on the mountain and to the
west of the Snowbowl.  The water there
has particular significance to the Hualapai
because the tribe’s archaeological sites are
nearby.

In another Hualapai religious ceremony,
when a baby has a difficult birth, a Huala-
pai spiritual leader brings a portion of the
placenta to the Peaks so that the child will
be strong like the twins and their mother
in the Hualapai creation story.  The Hua-
lapai also grind up ponderosa pine needles
from the Peaks in sacred water from the
Peaks to aid women in childbirth.

A Hualapai religious law forbids mixing
the living and the dead.  In testimony in
the district court, a spiritual leader gave
the example of washing a baby or planting
corn immediately after taking part in a

death ceremony.  Mixing the two will
cause a condition that was translated into
English as ‘‘the ghost sickness.’’  The lead-
er testified that purification after ‘‘touch-
ing death’’ depends on the intensity of the
encounter.  If he had just touched the
dead person’s clothes or belongings, he
might be purified in four days, but if he
touched a body, it would require a month.

4. The Havasupai

The Peaks are similarly central to the
beliefs of the Havasupai, as the Forest
Service has acknowledged in the FEIS:
‘‘The Hualapai and the Havasupai perceive
the world as flat, marked in the center by
the San Francisco Peaks, which were visi-
ble from all parts of the Havasupai territo-
ry except inside the Grand Canyon.  The
commanding presence of the Peaks proba-
bly accounts for the Peaks being central to
the Havasupai beliefs and traditions, even
though the Peaks themselves are on the
edge of their territory.’’  The Chairman of
the Havasupai testified that the Peaks are
the most sacred religious site of the Hava-
supai:  ‘‘That is where life began.’’  The
Havasupai believe that when the earth was
submerged in water, the tribe’s ‘‘grand-
mother’’ floated on a log and landed and
lived on the Peaks, where she survived on
water from the Peaks’ springs and founded
the tribe.

Water is central to the religious prac-
tices of the Havasupai.  Although they do
not travel to the Peaks to collect water,
Havasupai tribal members testified that
they believe the water in the Havasu creek
that they use in their sweat lodges comes
ultimately from the Peaks, to which they
pray daily.  They believe that spring water
is a living, life-giving, pure substance, and
they do not use tap water in their religious
practices.  They perform sweat lodge cere-
monies, praying and singing as they use
the spring water to make steam;  they
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believe that the steam is the breath of
their ancestors, and that by taking it into
themselves they are purified, cleansed, and
healed.  They give water to the dead to
take with them on their journey, and they
use it to make medicines.  The Havasupai
also gather rocks from the Peaks to use
for making steam.

B. ‘‘Burden’’
The proposed expansion of the Snow-

bowl entails depositing millions of gallons
of treated sewage effluent—often euphem-
istically called ‘‘reclaimed water’’—from
the City of Flagstaff onto the Peaks.  De-
pending on weather conditions, substan-
tially more than 100 million gallons of ef-
fluent could be deposited over the course
of the winter ski season.

Before treatment, the raw sewage con-
sists of waste discharged into Flagstaff’s
sewers by households, businesses, and in-
dustry.  The FEIS describes the treat-
ment performed by Flagstaff:

In the primary treatment stage, solids
settle out as sludgeTTTT Scum and odors
are also removedTTTT Wastewater is
then gravity-fed for secondary treat-
ment through the aeration/denitrifica-
tion process, where biological digestion
of waste occurs TTTT in which a two-
stage anoxic/aerobic process removes ni-
trogen, suspended solids, and [digestible
organic matter] from the wastewater.
The secondary clarifiers remove the by-
products generated by this biological
process, recycle microorganisms back
into the process from return activated
sludge, and separate the solids from the
waste system.  The waste sludge is sent
to [a different plant] for treatment.  The
water for reuse then passes through the
final sand and anthracite filters prior to
disinfection by ultraviolet light radia-
tionTTTT Water supplied for reuse is fur-
ther treated with a hypochlorite solution
to assure that residual disinfection is
maintainedTTTT

Although the treated sewage effluent
would satisfy the requirements of Arizona
law for ‘‘reclaimed water,’’ the FEIS ex-
plains that the treatment does not produce
pure water:  ‘‘Fecal coliform bacteria,
which are used as an indicator of microbial
pathogens, are typically found at concen-
trations ranging from 105 to 107 colony-
forming units per 100 milliliters (CFU/100
ml) in untreated wastewater.  Advanced
waste-water treatment may remove as
much as 99.9999v percent of the fecal
coliform bacteria;  however, the resulting
effluent has detectable levels of enteric
bacteria, viruses, and protazoa, including
Cryptosporidium and Giardia.’’  According
to Arizona law, the treated sewage effluent
must be free of ‘‘detectable fecal coliform
organisms’’ in only ‘‘four of the last seven
daily reclaimed water samples.’’  Ariz. Ad-
min. Code § R18–11–303(B)(2)(a).  The
FEIS acknowledges that the treated sew-
age effluent also contains ‘‘many unidenti-
fied and unregulated residual organic con-
taminants.’’

Treated sewage effluent may be safely
and beneficially used for many purposes.
See id.  § R18–11–309 Tbl. A (2005) (per-
mitting its use for, inter alia, irrigating
food crops and schoolyards;  flushing toi-
lets;  fire protection;  certain commercial
air conditioning systems;  and non-self-
service car washes);  7 Ariz. Admin.  Reg.
876 (Feb. 16, 2001) (‘‘Water reclamation is
an important strategy for conserving and
augmenting Arizona’s drinking water sup-
ply.  Source substitution, or the reuse of
reclaimed water to replace potable water
that currently is used for nonpotable pur-
poses, conserves higher quality sources of
water for human consumption and domes-
tic purposes.’’).  However, the Arizona
Department of Environmental Quality
(‘‘ADEQ’’) requires that users take pre-
cautions to avoid human ingestion.  For
example, users must ‘‘place and maintain
signage TTT so the public is informed that
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reclaimed water is in use and that no one
should drink from the system.’’  Ariz. Ad-
min. Code § R18–9–704(H) (2005).  Irri-
gation users must employ ‘‘application
methods that reasonably preclude human
contact with reclaimed water,’’ including
preventing ‘‘contact with drinking foun-
tains, water coolers, or eating areas,’’ and
preventing the treated effluent from
‘‘standing on open access areas during
normal periods of use.’’  Id. § R18–9–
704(F).  Arizona law prohibits uses involv-
ing ‘‘full-immersion water activity with a
potential of ingestion,’’ and ‘‘evaporative
cooling or misting.’’  Id. § R18–9–
704(G)(2).

Under the proposed action challenged in
this case, up to 1.5 million gallons per day
of treated sewage effluent would be
sprayed on the mountain from November
through February.  In November and De-
cember, the Snowbowl would use it to
build a base layer of artificial snow over
205.3 acres of Humphrey’s Peak. The
Snowbowl would then spray more as nec-
essary depending on the amount of natural
snowfall.  The proposed action also in-
volves constructing a reservoir on the
mountain with a surface area of 1.9 acres
to hold 10 million gallons of treated sew-
age effluent.  The stored effluent would
allow snowmaking to continue after Flag-
staff cuts off the supply at the end of
February.

The ADEQ approved the use of treated
sewage effluent for snowmaking in 2001,
noting that four other states already per-
mitted its use for that purpose.  7 Ariz.
Admin.  Reg. 880 (Feb. 16, 2001).  Howev-
er, the Snowbowl would be the first ski
resort in the nation to make its snow en-
tirely from undiluted treated sewage ef-
fluent.  The Snowbowl’s general manager
testified in the district court that no other
resort in the country currently makes its
artificial snow ‘‘exclusively’’ out of undilut-
ed sewage effluent.

Appellants claim that the use of treated
sewage effluent to make artificial snow on
the Peaks would substantially burden their
exercise of religion.  Because Appellants’
religious beliefs and practices are not uni-
form, the precise burdens on religious ex-
ercise vary among the Appellants.  Never-
theless, the burdens fall roughly into two
categories:  (1) the inability to perform a
particular religious ceremony, because the
ceremony requires collecting natural re-
sources from the Peaks that would be too
contaminated—physically, spiritually, or
both—for sacramental use;  and (2) the
inability to maintain daily and annual reli-
gious practices comprising an entire way
of life, because the practices require belief
in the mountain’s purity or a spiritual con-
nection to the mountain that would be
undermined by the contamination.

The first burden—the contamination of
natural resources necessary for the per-
formance of certain religious ceremonies—
has been acknowledged and described at
length by the Forest Service.  The FEIS
summarizes:  ‘‘Snowmaking and expansion
of facilities, especially the use of reclaimed
water, would contaminate the natural re-
sources needed to perform the required
ceremonies that have been, and continue to
be, the basis for the cultural identity for
many of these tribes.’’  Further, ‘‘the use
of reclaimed water is believed by the tribes
to be impure and would have an irretriev-
able impact on the use of the soil, plants,
and animals for medicinal and ceremonial
purposes throughout the entire Peaks, as
the whole mountain is regarded as a sin-
gle, living entity.’’

Three Navajo practitioners’ testimony at
the bench trial echoed the Forest Service’s
assessment in describing how the proposed
action would prevent them from perform-
ing various ceremonies.  Larry Foster, a
Navajo practitioner who is training to be-
come a medicine man, testified that ‘‘once
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water is tainted and if water comes from
mortuaries or hospitals, for Navajo there’s
no words to say that that water can be
reclaimed.’’  He further testified that he
objected to the current use of the Peaks as
a ski area, but that using treated sewage
effluent to make artificial snow on the
Peaks would be ‘‘far more serious.’’  He
explained, ‘‘I can live with a scar as a
human being.  But if something is injected
into my body that is foreign, a foreign
object—and reclaimed water, in my opin-
ion, could be water that’s reclaimed
through sewage, wastewater, comes from
mortuaries, hospitals, there could be dis-
ease in the waters—and that would be like
injecting me and my mother, my grand-
mother, the Peaks, with impurities, foreign
matter that’s not natural.’’

Foster testified that if treated sewage
effluent were used on the Peaks he would
no longer be able to go on the pilgrimages
to the Peaks that are necessary to rejuven-
ate the medicine bundles, which are, in
turn, a part of every Navajo healing cere-
mony.  He explained:

Your Honor, our way of life, our culture
we live in—we live in the blessingway, in
harmony.  We try to walk in harmony,
be in harmony with all of nature.  And
we go to all of the sacred mountains for
protection.  We go on a pilgrimage simi-
lar to Muslims going to Mecca.  And we
do this with so much love, commitment
and respect.  And if one mountain—and
more in particularly with the San Fran-
cisco Peaks—which is our bundle moun-
tain, or sacred, bundle mountain, were
to be poisoned or given foreign materials
that were not pure, it would create an
imbalance—there would not be a place
among the sacred mountains.  We would
not be able to go there to obtain herbs
or medicines to do our ceremonies, be-
cause that mountain would then become
impure.  It would not be pure anymore.
And it would be a devastation for our
people.

Appellant Navajo medicine man Norris
Nez testified that the proposed action
would prevent him from practicing as a
medicine man.  He told the district court
that the presence of treated sewage ef-
fluent would ‘‘ruin’’ his medicine, which he
makes from plants collected from the
Peaks.  He also testified that he would be
unable to perform the fundamental Bless-
ingway ceremony, because ‘‘all [medicine]
bundles will be affected and we will have
nothing to use eventually.’’

Foster, Nez, and Navajo practitioner
Steven Begay testified that because they
believe the mountain is an indivisible living
entity, the entire mountain would be con-
taminated even if the millions of gallons of
treated sewage effluent are put onto only
one area of the Peaks.  According to Fos-
ter, Nez, and Begay, there would be con-
tamination even on those parts of the
Peaks where the effluent would not come
into physical contact with particular plants
or ceremonial areas.  To them, the con-
tamination is not literal in the sense that a
scientist would use the term.  Rather, the
contamination represents the poisoning of
a living being.  In Foster’s words, ‘‘[I]f
someone were to get a prick or whatever
from a contaminated needle, it doesn’t
matter what the percentage is, your whole
body would then become contaminated.
And that’s what would happen to the
mountain.’’  In Nez’s words, ‘‘All of it is
holy.  It is like a body.  It is like our body.
Every part of it is holy and sacred.’’  In
Begay’s words, ‘‘All things that occur on
the mountain are a part of the mountain,
and so they will have connection to it.  We
don’t separate the mountain.’’

The Hualapai also presented evidence
that the proposed action would prevent
them from performing particular religious
ceremonies.  Frank Mapatis, a Hualapai
practitioner and spiritual leader who visits
the Peaks approximately once a month to
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collect water for ceremonies and plants for
medicine, testified that the use of treated
sewage effluent would prevent him from
performing Hualapai sweat lodge and heal-
ing ceremonies with the sacred water from
the Peaks.  Mapatis testified that he be-
lieves that the treated sewage effluent
would seep into the ground and into the
spring below the Snowbowl where he col-
lects his sacred water, so that the spring
water would be ‘‘contaminated’’ by having
been ‘‘touched with death.’’  Because con-
tact between the living and the dead in-
duces ‘‘ghost sickness,’’ which involves hal-
lucinations, using water touched with
death in healing ceremonies ‘‘would be like
malpractice.’’ Further, Mapatis would be-
come powerless to perform the healing
ceremony for ghost sickness itself, because
that ceremony requires water from the
Peaks, the only medicine for illnesses of
the upper body and head, like hallucina-
tions.

The second burden the proposed action
would impose—undermining Appellants’
religious faith, practices, and way of life by
desecrating the Peaks’ purity—is also
shown in the record.  The Hopi presented
evidence that the presence of treated sew-
age effluent on the Peaks would funda-
mentally undermine all of their religious
practices because their way of life, or ‘‘be-
liefway,’’ is largely based on the idea that
the Peaks are a pure source of their rains
and the home of the Katsinam.

Leigh Kuwanwisiwma, a Hopi religious
practitioner and the director of the tribe’s
Cultural Preservation Office, explained the
connection between contaminating the
Peaks and undermining the Hopi religion:

The spiritual covenant that the Hopi
clans entered into with the Caretaker I
refer to as Ma’saw, the spiritual person
and the other d[ei]ties that reside—and
the Katsina that reside in the Peaks
started out with the mountains being in

their purest form.  They didn’t have any
real intrusion by humanity.

The purity of the spirits, as best we
can acknowledge the spiritual domain,
we feel were content in receiving the
Hopi clans.  So when you begin to in-
trude on that in a manner that is really
disrespectful to the Peaks and to the
spiritual home of the Katsina, it affects
the Hopi people.  It affects the Hopi
people, because as clans left and em-
barked on their migrations and later
coming to the Hopi villages, we experi-
enced still a mountain and peaks that
were in their purest form as a place of
worship to go to, to visit, to place our
offerings, the tranquility, the sanctity
that we left a long time ago was still
there.

Antone Honanie, a Hopi practitioner, testi-
fied that he would have difficulty prepar-
ing for religious ceremonies, because treat-
ed sewage effluent is ‘‘something you can’t
get out of your mind when you’re sitting
there praying’’ to the mountain, ‘‘a place
where everything is supposed to be pure.’’
Emory Sekaquaptewa, a Hopi tribal mem-
ber and research anthropologist, testified
that the desecration of the mountain would
cause Katsinam dance ceremonies to lose
their religious value.  They would ‘‘simply
be a performance for performance[’s]
sake’’ rather than ‘‘a religious effort’’:
‘‘Hopi people are raised in this belief that
the mountains are a revered place.  And
even though they begin with kind of a
fantasy notion, this continues to grow into
a more deeper spiritual sense of the moun-
tain.  So that any thing that interrupts
this perception, as they hold it, would tend
to undermine the—the integrity in which
they hold the mountain.’’

Summarizing the Hopi’s testimony, the
district court wrote:

The individual Hopi’s practice of the
Hopi way permeates every part and ev-
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ery day of the individual’s life from birth
to deathTTTT The Hopi Plaintiffs testi-
fied that the proposed upgrades to the
Snowbowl have affected and will contin-
ue to negatively affect the way they
think about the Peaks, the Kachina and
themselves when preparing for any reli-
gious activity involving the Peaks and
the Kachina—from daily morning pray-
ers to the regular calendar of religious
dances that occur throughout the
yearTTTT The Hopi Plaintiffs also testi-
fied that this negative effect on the prac-
titioners’ frames of mind due to the con-
tinued and increased desecration of the
home of the Kachinas will undermine
the Hopi faith and the Hopi way.  Ac-
cording to the Hopi, the Snowbowl up-
grades will undermine the Hopi faith in
daily ceremonies and undermine the
Hopi faith in their Kachina ceremonies
as well as their faith in the blessings of
life that they depend on the Kachina to
bring.

408 F.Supp.2d at 894–95.
The Havasupai presented evidence that

the presence of treated sewage effluent on
the Peaks would, by contaminating the
Peaks, undermine their sweat lodge purifi-
cation ceremonies and could lead to the
end of the ceremonies.  Rex Tilousi, Chair-
man of the Havasupai, testified that Hava-
supai religious stories teach that the water
in Havasu creek, which they use for their
sweat ceremonies, flows from the Peaks,
where the Havasupai believe life began.
Although none of the three Havasupai wit-
nesses stated that they would be complete-
ly unable to perform the sweat lodge cere-
monies as a consequence of the impurity
introduced by the treated sewage effluent,
Roland Manakaja, a traditional practition-
er, testified that the impurity would dis-
rupt the ceremony:

If I was to take the water to sprinkle
the rocks to bring the breath of our
ancestors—we believe the steam is the
breath of our ancestors.  And the rocks

placed in the west signify where our
ancestors go, the deceasedTTTT Once the
steam rises, like it does on the Peaks,
the fog or the steam that comes off is
creation.  And once the steam comes off
and it comes into our being, it purifies
and cleanses us and we go to the level of
tranceTTTT It’s going to impact mentally
my spirituality.  Every time I think
about sprinkling that water on the rocks,
I’m going to always think about this
sewer that they’re using to recharge the
aquifer.

He further testified that he was ‘‘con-
cerned’’ that the water’s perceived impuri-
ty might cause the sweat lodge ceremony
to die out altogether, if tribal members
fear ‘‘breathing the organisms or the
chemicals that may come off the steam.’’

C. ‘‘Substantial Burden’’ on the
‘‘Exercise of Religion’’

[3] To establish a prima facie case un-
der RFRA, a plaintiff must show that the
government’s proposed action imposes a
substantial burden on the plaintiff’s ability
to practice freely his or her religion.
Guerrero, 290 F.3d at 1222.  Although the
burden need not concern a religious prac-
tice that is ‘‘compelled by, or central to, a
system of religious belief,’’ 42 U.S.C.
§§ 2000bb–2(4), 2000cc–5(7)(A), the burden
‘‘must be more than an ‘inconvenience,’ ’’
Guerrero, 290 F.3d at 1222 (quoting
Worldwide Church of God, 227 F.3d at
1121).  The burden must prevent the
plaintiff ‘‘from engaging in [religious] con-
duct or having a religious experience.’’
Bryant, 46 F.3d at 949 (quoting Graham,
822 F.2d at 850–51).

[4] The record supports the conclusion
that the proposed use of treated sewage
effluent on the San Francisco Peaks would
impose a burden on the religious exercise
of all four tribes discussed above—the Na-
vajo, the Hopi, the Hualapai, and the Ha-
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vasupai.  However, on the record before
us, that burden falls most heavily on the
Navajo and the Hopi. The Forest Service
itself wrote in the FEIS that the Peaks
are the most sacred place of both the
Navajo and the Hopi;  that those tribes’
religions have revolved around the Peaks
for centuries;  that their religious practices
require pure natural resources from the
Peaks;  and that, because their religious
beliefs dictate that the mountain be viewed
as a whole living being, the treated sewage
effluent would in their view contaminate
the natural resources throughout the
Peaks.  Navajo Appellants presented evi-
dence in the district court that, were the
proposed action to go forward, contamina-
tion by the treated sewage effluent would
prevent practitioners from making or reju-
venating medicine bundles, from making
medicine, and from performing the Bless-
ingway and healing ceremonies.  Hopi Ap-
pellants presented evidence that, were the
proposed action to go forward, contamina-
tion by the effluent would fundamentally
undermine their entire system of belief
and the associated practices of song, wor-
ship, and prayer, that depend on the purity
of the Peaks, which is the source of rain
and their livelihoods and the home of the
Katsinam spirits.

We conclude that Appellants have shown
that the use of treated sewage effluent on
the Peaks would impose a substantial bur-
den on their exercise of religion.  This
showing is particularly strong for the Na-
vajo and the Hopi. Because we hold that
the Navajo and the Hopi have shown a
substantial burden on their exercise of re-
ligion, we need not reach the somewhat
closer question of whether the Hualapai
and the Havasupai have also done so.

D. ‘‘Compelling Governmental Interest’’
and ‘‘Least Restrictive Means’’

[5] The Forest Service and the Snow-
bowl argue that even if Appellants have
shown a substantial burden on their reli-

gious exercise, approving the use of treat-
ed sewage effluent to make artificial snow
at a commercial ski area is ‘‘in furtherance
of a compelling governmental interest’’ and
constitutes ‘‘the least restrictive means of
furthering that compelling governmental
interest.’’  42 U.S.C. § 2000bb–1(b).  ‘‘Re-
quiring a State to demonstrate a compel-
ling interest and show that it has adopted
the least restrictive means of achieving
that interest is the most demanding test
known to constitutional law.’’  City of
Boerne, 521 U.S. at 534, 117 S.Ct. 2157.
‘‘[O]nly those interests of the highest order
and those not otherwise served can over-
balance legitimate claims to the free exer-
cise of religion.’’  Yoder, 406 U.S. at 215,
92 S.Ct. 1526.

The Supreme Court has recently empha-
sized that, even with respect to govern-
mental interests of the highest order, a
‘‘categorical’’ or general assertion of a
compelling interest is not sufficient.  In
Gonzales v. O Centro Espirita Beneficente,
546 U.S. 418, 126 S.Ct. 1211, 163 L.Ed.2d
1017 (2006), the Court held under RFRA
that the government’s general interest in
enforcing the Controlled Substances Act
was insufficient to justify the substantial
burden on religious exercise imposed on a
small religious group by a ban on a South
American hallucinogenic plant.  Id. at
1220–21.  The Court stated that it did not
‘‘doubt the general interest in promoting
public health and safety TTT, but under
RFRA invocation of such general interests,
standing alone, is not enough.’’  Id. at
1225.  ‘‘[S]trict scrutiny ‘at least requires a
case-by-case determination of the question,
sensitive to the facts of each particular
claim.’ ’’ Id. at 1221 (quoting Smith, 494
U.S. at 899, 110 S.Ct. 1595 (O’Connor, J.,
concurring in the judgment)).

The Forest Service and the Snowbowl
argued successfully in the district court,
and argue here, that approving the use of
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treated sewage effluent to make artificial
snow serves several compelling govern-
mental interests.  In the words of the
district court, those compelling interests
are:  (1) ‘‘selecting the alternative that best
achieves [the Forest Service’s] multiple-
use mandate under the National Forest
Management Act,’’ which includes ‘‘manag-
ing the public land for recreational uses
such as skiing’’;  (2) protecting public safe-
ty by ‘‘authorizing upgrades at Snowbowl
to ensure that users of the National Forest
ski area have a safe experience’’;  and (3)
complying with the Establishment Clause.
408 F.Supp.2d at 906. The district court
concluded that all three were compelling
governmental interests and that approving
the proposed action was ‘‘the least restric-
tive means for achieving [the govern-
ment’s] land management decision.’’  Id. at
907.  Before this court, the Forest Service
argues that the first two interests are com-
pelling.  The Snowbowl argues that all
three are compelling.  We disagree.  We
take the proffered interests in turn.

First, the Forest Service’s interests in
managing the forest for multiple uses, in-
cluding recreational skiing, are, in the
words of the Court in O Centro Espirita,
‘‘broadly formulated interests justifying
the general applicability of government
mandates’’ and are therefore insufficient
on their own to meet RFRA’s compelling
interest test.  126 S.Ct. at 1220.  Appel-
lants argue that approving the proposed
action serves the more particularized com-
pelling interest in providing skiing at the
Snowbowl, because the use of artificial
snow will allow a more ‘‘reliable and con-
sistent operating season’’ at one of the only
two major ski areas in Arizona, where
public demand for skiing and snowplay is
strong.  We are unwilling to hold that
authorizing the use of artificial snow at an
already functioning commercial ski area in
order to expand and improve its facilities,
as well as to extend its ski season in dry
years, is a governmental interest ‘‘of the

highest order.’’  Yoder, 406 U.S. at 215, 92
S.Ct. 1526.

However, Appellees contend that the
very survival of the Arizona Snowbowl as a
commercial ski area depends on their be-
ing able to make artificial snow with treat-
ed sewage effluent.  They point to the
district court’s statement that ‘‘the evi-
dence adduced at trial demonstrates that
snowmaking is needed to maintain the via-
bility of the Snowbowl as a public recre-
ational resource.’’  408 F.Supp.2d at 907.
The record does not support the conclusion
that the Snowbowl will necessarily cease to
exist as a ski area if the proposed expan-
sion does not go forward.  As we noted
above, there were two very dry years in
1995–96 and 2001–02.  But in other recent
years there has been heavy snowfall, par-
ticularly in 1991–91, 1992–93, 1997–98, and
2004–05.  Relying only on natural snowfall,
the Snowbowl has been in operation since
1938, and it undertook a substantial expan-
sion in 1979.  The current owners pur-
chased the Snowbowl in 1992 for $4 million
and now seek approval for another sub-
stantial expansion.  It is clear that the
current owners expect that the resort
would be substantially more profitable—
and the income stream more consistent—if
the expansion were allowed to proceed.
But the evidence in the record does not
support a conclusion that the Snowbowl
will necessarily go out of business if it is
required to continue to rely on natural
snow and to remain a relatively small, low-
key resort.  The current owners may or
may not decide to continue their owner-
ship.  But a sale by the current owners is
not the same thing as the closure of the
Snowbowl.

Even if there is a substantial threat that
the Snowbowl will close entirely as a com-
mercial ski area, we are not convinced that
there is a compelling governmental inter-
est in allowing the Snowbowl to make arti-
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ficial snow from treated sewage effluent to
avoid that result.  We are struck by the
obvious fact that the Peaks are located in a
desert.  It is (and always has been) pre-
dictable that some winters will be dry.
The then-owners of the Snowbowl knew
this when they expanded the Snowbowl in
1979, and the current owners knew this
when they purchased it in 1992.  The cur-
rent owners now propose to change these
natural conditions by adding treated sew-
age effluent.  Under some circumstances,
such a proposal might be permissible or
even desirable.  But in this case, we can-
not conclude that authorizing the proposed
use of treated sewage effluent is justified
by a compelling governmental interest in
providing public recreation.  Even without
the proposed expansion of the Snowbowl,
members of the public will continue to
enjoy many recreational activities on the
Peaks.  Such activities include the down-
hill skiing that is now available at the
Snowbowl.  Even if the Snowbowl were to
close (which we think is highly unlikely),
continuing recreational activities on the
Peaks would include ‘‘motorcross, moun-
tain biking, horseback riding, hiking and
camping,’’ as well as other snow-related
activities such as cross-country skiing,
snowshoeing, and snowplay.  408
F.Supp.2d at 884.

Second, although the Forest Service un-
doubtedly has a general interest in ensur-
ing public safety on federal lands, there
has been no showing that approving the
proposed action advances that interest by
the least restrictive means. Appellees pro-
vide no specific evidence that skiing at the
Snowbowl in its current state is unsafe.
We do recognize that there is a legitimate
safety concern about snowplay by non-
skiers who drive to the Peaks and park
beside the road.  The district court found
that such snowplay next to the road has
caused ‘‘injuries, traffic management is-
sues, garbage, and sanitation problems.’’
Id. at 899.  The court further found that

the proposed action would address the
problem by creating an off-road managed
snowplay area as part of the Snowbowl
complex.  Id. But this safety concern is
not a compelling interest that can justify
the burden imposed by the Snowbowl’s
expansion.  The current dangerous condi-
tions caused by snowplay do not result
from the operation of the Snowbowl.
These conditions are not caused by skiers,
but rather by non-skiers who have stopped
along the road.  The Snowbowl’s proposed
expansion and the creation of a snowplay
area at the Snowbowl have become linked
only because the Forest Service insisted in
the negotiations leading to the FEIS that,
in return for approval of the proposed
action, the Snowbowl agree to create a
snowplay area for non-skiers.  Even as-
suming that remedying the safety con-
cerns motivating the creation of the snow-
play area is a compelling interest, we do
not agree that inducing a commercial ski
resort, which is not the source of the dan-
ger, to develop a snowplay area as a quid
pro quo for approval of the resort’s use of
treated sewage effluent is the least restric-
tive means of furthering that interest.

[6] Third, approving the proposed ac-
tion does not serve a compelling govern-
mental interest in avoiding conflict with
the Establishment Clause.  The Supreme
Court has repeatedly held that the Consti-
tution ‘‘affirmatively mandates accommo-
dation, not merely tolerance, of all reli-
gions, and forbids hostility toward any.’’
Lynch v. Donnelly, 465 U.S. 668, 673, 104
S.Ct. 1355, 79 L.Ed.2d 604 (1984).  ‘‘Any-
thing less would require the ‘callous indif-
ference’ we have said was never intended
by the Establishment Clause.’’  Id. (cita-
tions omitted);  see also Hobbie v. Unemp.
App. Comm’n of Fla., 480 U.S. 136, 144–
45, 107 S.Ct. 1046, 94 L.Ed.2d 190 (1987)
(‘‘This Court has long recognized that the
government may (and sometimes must) ac-
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commodate religious practices and that it
may do so without violating the Establish-
ment Clause.’’).  Declining to allow a com-
mercial ski resort in a national forest to
put treated sewage effluent on a sacred
mountain is an accommodation that, in our
view, falls far short of an Establishment
Clause violation.  Indeed, the Forest Ser-
vice does not argue that avoiding a conflict
with the Establishment Clause is a com-
pelling interest served by the proposed
action.  Only the Snowbowl makes that
argument.

In support of its argument, the Snow-
bowl cites Estate of Thornton v. Caldor,
Inc., 472 U.S. 703, 105 S.Ct. 2914, 86
L.Ed.2d 557 (1985), in which the Supreme
Court struck down a statute allowing all
Sabbath observers ‘‘an absolute and un-
qualified right not to work on whatever
day they designate as their Sabbath,’’ be-
cause the law’s primary effect was to ad-
vance religion by ‘‘impos[ing] on employers
and employees an absolute duty to con-
form their business practices to the partic-
ular religious practices of the employee by
enforcing observance of the Sabbath the
employee unilaterally designates.’’  Id. at
709, 105 S.Ct. 2914.  The Snowbowl argues
that holding for Appellants would absolute-
ly privilege Appellants’ religious beliefs
and practices over all other interests.
This is not the case.

The district court found, and the evi-
dence in the record supports, that Appel-
lants believe that ‘‘the presence of the
Snowbowl desecrates the mountain,’’ re-
gardless of the use of treated sewage ef-
fluent.  408 F.Supp.2d at 887.  Indeed,
representatives of several of the tribes
brought an unsuccessful First Amendment
Free Exercise challenge to the 1979 ex-
pansion of the Snowbowl on that basis.
Wilson v. Block, 708 F.2d 735, 739–45
(D.C.Cir.1983).  In Appellants’ view, the
proposed action, including the use of treat-
ed sewage effluent, would only ‘‘further

desecrate their sacred mountain.’’  408
F.Supp.2d at 888 (emphasis added).  Abso-
lutely valuing Appellants’ religious beliefs
over all other interests would require shut-
ting down the existing operation of the
Snowbowl—an option that was not consid-
ered as one of the three main alternatives
in the FEIS and is not now sought by
Appellants.  In our view, declining to au-
thorize the use of treated sewage effluent
on the Peaks does not absolutely vindicate
Appellants’ interests.  Rather, such a re-
fusal is a permitted accommodation to
avoid ‘‘callous indifference.’’  Lynch, 465
U.S. at 673, 104 S.Ct. 1355.

We therefore hold that Appellees have
not demonstrated that approving the pro-
posed action serves a compelling govern-
mental interest by the least restrictive
means.

E. Lyng v. Northwest Indian Cemetery
Protection Association

Appellees rely heavily on perceived simi-
larities between this case and Lyng v.
Northwest Indian Cemetery Assoc’n, 485
U.S. 439, 108 S.Ct. 1319, 99 L.Ed.2d 534
(1988), to argue that the proposed action
does not violate RFRA. In Lyng, the For-
est Service sought to build a six-mile sec-
tion of road connecting two pre-existing
roads in the Chimney Rock area of the Six
Rivers National Forest in northern Cali-
fornia.  Id. at 442, 108 S.Ct. 1319.  This
area had historically been used by several
Indian tribes for religious purposes.  The
route selected for the road was ‘‘removed
as far as possible from the sites used by
contemporary Indians for specific spiritual
activities.’’  Id. at 443, 108 S.Ct. 1319.
‘‘Alternative routes TTT were rejected be-
cause they would have required the acqui-
sition of private land, had serious soil sta-
bility problems, and would in any event
have traversed areas having ritualistic val-
ue to American Indians.’’  Id.
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Plaintiffs, including an Indian organiza-
tion and several individual tribal members,
challenged the proposed road under the
Free Exercise Clause of the First Amend-
ment, contending that their religious prac-
tices required use of undisturbed ‘‘prayer
seats’’ in the Chimney Rock area.  Id. at
443, 453, 108 S.Ct. 1319.  In their words,
‘‘ ‘Prayer seats are oriented so there is an
unobstructed view, and the practitioner
must be surrounded by undisturbed natu-
ralness.’ ’’ Id. at 453, 108 S.Ct. 1319 (em-
phasis added by the Court).  The Court
was willing to ‘‘assume that the threat to
the efficacy of at least some religious prac-
tices[posed by the proposed road] is ex-
tremely grave.’’  Id. at 451, 108 S.Ct. 1319.
The Court nonetheless held that building
the proposed road did not violate the Free
Exercise Clause.  In the Court’s view,
there was no principled basis for distin-
guishing the plaintiffs’ suit from a suit in
which tribal members ‘‘might seek to ex-
clude all human activity but their own
from sacred areas of the public lands.’’  Id.
at 452–53, 108 S.Ct. 1319.

For two reasons, Lyng does not control
the result in this case.  First, the plain-
tiffs’ challenge in Lyng was brought di-
rectly under the Free Exercise Clause.
As we discuss, supra, the standard that
must be satisfied to justify a burden on the
exercise of religion under RFRA is signifi-
cantly more demanding than the standard
under the Free Exercise Clause.  Most
importantly, ‘‘exercise of religion’’ is de-
fined more broadly under RFRA than
‘‘free exercise’’ under the First Amend-
ment.  Further, the test for a prima facie
case under RFRA is whether there is a
‘‘substantial burden’’ on the exercise of
religion, whereas the traditional test under
the First Amendment is whether free ex-
ercise is ‘‘prohibited.’’  Finally, RFRA
adds a ‘‘least restrictive means’’ require-
ment to the traditional compelling govern-
mental interest test under the Free Exer-
cise Clause.  The net effect of these

changes is that it is easier for a plaintiff to
prevail in a RFRA case than in a pure free
exercise case.

Second, the facts in Lyng were material-
ly different from those in this case.  In
Lyng, the Court was unable to distinguish
the plaintiffs’ claim from one that would
have required the wholesale exclusion of
non-Indians from the land in question.
Further, the government had made signifi-
cant efforts to reduce the burden, locating
the planned road so as to reduce as much
as possible its auditory and visual impacts.
The Court wrote, ‘‘Except for abandoning
its project entirely, and thereby leaving
the two existing segments of road to dead-
end in the middle of a National Forest, it
is difficult to see how the Government
could have been more solicitous.’’  Id. at
454, 108 S.Ct. 1319.  Finally, the failure to
build the six-mile segment of road would
have left the unconnected portions of the
road virtually useless.

By contrast, Appellants in this case do
not seek to prevent use of the Peaks by
others.  A developed commercial ski area
already exists, and Appellants do not seek
to interfere with its current operation.
There are many other recreational uses of
the Peaks, with which Appellants also do
not seek to interfere.  Far from ‘‘seek[ing]
to exclude all human activity but their own
from sacred areas of the public lands,’’ id.
at 452–53, 108 S.Ct. 1319, Appellants in
this case are not seeking to exclude any of
the extensive human activity that now
takes place on the Peaks.  The currently
proposed expansion of the Snowbowl may
reasonably be seen as part of a continuing
course of development begun in 1938 and
continued in 1979.  The equivalent in this
case to ‘‘abandoning the project entirely’’
in Lyng would be abandoning the ski area
altogether.  The equivalent of the Forest
Service’s minimizing the adverse impact of
the road in Lyng by carefully choosing its
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location would be minimizing the adverse
impact of the Snowbowl by restricting its
operation to that which can be sustained
by natural snowfall.

The record in this case establishes the
religious importance of the Peaks to the
Appellant tribes who live around it.  From
time immemorial, they have relied on the
Peaks, and the purity of the Peaks’ water,
as an integral part of their religious be-
liefs.  The Forest Service and the Snow-
bowl now propose to put treated sewage
effluent on the Peaks.  To get some sense
of equivalence, it may be useful to imagine
the effect on Christian beliefs and prac-
tices—and the imposition that Christians
would experience—if the government were
to require that baptisms be carried out
with ‘‘reclaimed water.’’

The Court in Lyng denied the Free
Exercise claim in part because it could not
see a stopping place.  We uphold the
RFRA claim in this case in part because
otherwise we cannot see a starting place.
If Appellants do not have a valid RFRA
claim in this case, we are unable to see
how any Native American plaintiff can
ever have a successful RFRA claim based
on beliefs and practices tied to land that
they hold sacred.

F. Conclusion

For the foregoing reasons, we conclude
that Appellants prevail on their RFRA
claim.

IV. National Environmental Policy Act

The National Environmental Protection
Act requires federal agencies to prepare a
detailed environmental impact statement
for all ‘‘major Federal actions significantly
affecting the quality of the human environ-
ment.’’  42 U.S.C. § 4332(2)(C).  This re-
quirement ‘‘ensures that the agency, in
reaching its decision, will have available,
and will carefully consider, detailed infor-
mation concerning significant environmen-

tal impacts,’’ and that ‘‘relevant informa-
tion will be made available to the larger
audience that may also play a role in both
the decisionmaking process and the imple-
mentation of that decision.’’  Robertson v.
Methow Valley Citizens Council, 490 U.S.
332, 349, 109 S.Ct. 1835, 104 L.Ed.2d 351
(1989).  Appellants assert five NEPA
claims.  We hold that only the first of
them merits reversal.  We consider each
in turn.

A. Human Ingestion of Snow Made
from Treated Sewage Effluent

[7] The Navajo Nation, the White
Mountain Apache Tribe, the Yavapai–
Apache Tribe, the Havasupai Tribe, Rex
Tilousi, Dianna Uqualla, the Sierra Club,
the Center for Biological Diversity, and
the Flagstaff Activist Network (‘‘Navajo
Appellants’’ or ‘‘Appellants’’) claim that the
FEIS failed to consider adequately the
risks posed by human ingestion of artificial
snow made from treated sewage effluent.

1. Administrative Exhaustion and Notice
of Claim in the District Court

We begin by addressing Appellees’ ar-
gument that we should not reach the mer-
its of this claim.  Appellees argue that
Appellants failed to exhaust the claim in
administrative proceedings as required by
the APA, 5 U.S.C. § 704, and that Appel-
lants failed to raise it in the district court.
We conclude that Appellants sufficiently
raised the claim in comments on the draft
EIS and in their administrative appeals,
and that they properly raised it in the
district court.

We have interpreted the NEPA exhaus-
tion requirements leniently because ‘‘[r]e-
quiring more might unduly burden those
who pursue administrative appeals unrep-
resented by counsel, who may frame their
claims in non-legal terms.’’  Native Eco-
systems Council v. Dombeck, 304 F.3d 886,
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900 (9th Cir.2002).  ‘‘The plaintiffs have
exhausted their administrative appeals if
the appeal, taken as a whole, provided
sufficient notice to the [agency] to afford it
the opportunity to rectify the violations
that the plaintiffs alleged.’’  Id. at 899;  see
also Dep’t of Transp. v. Pub. Citizen, 541
U.S. 752, 764, 124 S.Ct. 2204, 159 L.Ed.2d
60 (2004) (plaintiffs’ participation must
‘‘ ‘alert[ ] the agency to the parties’ posi-
tion and contentions,’ in order to allow the
agency to give the issue meaningful con-
sideration’’ (quoting Vt. Yankee Nuclear
Power Corp. v. Natural Res. Def. Council,
Inc., 435 U.S. 519, 553, 98 S.Ct. 1197, 55
L.Ed.2d 460 (1978))).  ‘‘Claims must be
raised with sufficient clarity to allow the
decision maker to understand and rule on
the issue raised, but there is no bright-line
standard as to when this requirement has
been met and we must consider exhaustion
arguments on a case-by-case basis.’’  Ida-
ho Sporting Cong., Inc. v. Rittenhouse, 305
F.3d 957, 965 (9th Cir.2002).  The aim is to
prevent plaintiffs from engaging in ‘‘un-
justified obstructionism by making cryptic
and obscure reference to matters that
‘ought to be’ considered and then, after
failing to do more to bring the matter to
the agency’s attention, seeking to have
that agency determination vacated on the
ground that the agency failed to consider
matters ‘forcefully presented.’ ’’  Vt. Yan-
kee, 435 U.S. at 553–54, 98 S.Ct. 1197.

The core of Appellants’ claim is that the
FEIS has insufficiently analyzed the risk
of ingestion—particularly by children—of
artificial snow made from treated sewage
effluent.  This risk was evident to the
Forest Service from the beginning.  At
least from the standpoint of public rela-
tions, the Service responded to the risk at
a very early stage.  In October 2002, even
before the draft EIS was published, the
Service wrote what it called a ‘‘strategic
talking point.’’  The ‘‘talking point’’ began
with the question:  ‘‘Will my kids get sick if
they eat artificial snow made from treated

wastewater?’’  It continued with a scripted
answer:  ‘‘[T]his question is really one that
will be thoroughly answered in the NEPA
analysis process.’’  As we discuss below,
the question was not subsequently ‘‘thor-
oughly answered in the NEPA analysis
process.’’

Appellants were among those who raised
this issue, both in comments on the draft
EIS and in administrative appeals.  One
member of both the Sierra Club and the
Flagstaff Activist Network commented
that ‘‘we’ll be dealing with treated sewage
that is undiluted with fresh water and
people who will be falling in great frozen
piles of the stuff and probably accidentally
swallowing some.  Not to speak of children
and even adults who indulge in the winter
tradition of eating snow.’’  A member of
the Sierra Club and the Center for Biologi-
cal Diversity noted that ‘‘various disturb-
ing trends have led researchers to believe
that environmental exposures are contrib-
uting to children’s declining health status’’:
‘‘If concerns about wildlife and adult hu-
man health are not sufficient to justify
prudence in the further contamination of
the northern Arizona Ecosystems and wa-
ters with various societal chemicals, then
perhaps concerns for child health might
dictate a more conservative approach.’’

Further, the Navajo Nation, the Sierra
Club, the Flagstaff Activist Network, the
Center for Biological Diversity, and the
Hualapai Tribe objected in their adminis-
trative appeal:

The Forest Service never asked for
interagency consultation on this matter
from any substantial government au-
thority including the National Institute
of Child HealthTTTT Children respond
very differently from adults to drugs
and pollutants.  Moreover, different ge-
netic make-ups respond differently to
drugs and chemicals.  No data at all
exist on the long-term effects of re-
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claimed water pollutants on two major
populations that can be impacted by the
‘‘preferred alternative,’’ children and
Native Americans.

In their administrative appeal, the Havasu-
pai protested that ‘‘[k]ids and skiers will
be getting a mouthful of [the water].’’

Under the circumstances, these com-
ments and appeals were more than suffi-
cient to put the Forest Service on notice of
the claim and to exhaust Appellants’ ad-
ministrative remedies.  The Forest Ser-
vice was aware, from the outset of the
NEPA process, of concerns about possible
health risks from human ingestion of artifi-
cial snow made from treated sewage ef-
fluent, and Appellants were among those
who gave the Service reason to address
the issue.

Appellants’ complaint in the district
court satisfied the notice pleading require-
ment of Federal Rule of Civil Procedure
8(a)(2) with respect to the risk of ingesting
snow, and the risk to children was specifi-
cally briefed in the district court at sum-
mary judgment.

2. Merits

[8] ‘‘NEPA ‘does not mandate particu-
lar results,’ but ‘simply provides the neces-
sary process’ to ensure that federal agen-
cies take a ‘hard look’ at the environmental
consequences of their actions.’’  Muckle-
shoot Indian Tribe v. U.S. Forest Serv.,
177 F.3d 800, 814 (9th Cir.1999) (quoting
Robertson, 490 U.S. at 350, 109 S.Ct. 1835).
Regulations require that an EIS discuss
environmental impacts ‘‘in proportion to
their significance.’’  40 C.F.R. § 1502.2(b).
For impacts discussed only briefly, there
should be ‘‘enough discussion to show why
more study is not warranted.’’  Id.

[9] We employ a ‘‘ ‘rule of reason
[standard] to determine whether the [EIS]
contains a reasonably thorough discussion
of the significant aspects of the probable
environmental consequences.’ ’’ Ctr. for Bi-

ological Diversity v. U.S. Forest Serv., 349
F.3d 1157, 1166 (9th Cir.2003) (first altera-
tion in original) (quoting Kern v. U.S. Bu-
reau of Land Mgmt., 284 F.3d 1062, 1071
(9th Cir.2002)).  In reviewing an EIS, a
court must not substitute its judgment for
that of the agency, but rather must uphold
the agency decision as long as the agency
has ‘‘considered the relevant factors and
articulated a rational connection between
the facts found and the choice made.’’  Sel-
kirk Conservation Alliance v. Forsgren,
336 F.3d 944, 953–54 (9th Cir.2003) (quot-
ing Wash. Crab Producers, Inc. v. Mos-
bacher, 924 F.2d 1438, 1441 (9th Cir.1990)).
This standard consists of ‘‘a pragmatic
judgment whether the EIS’s form, content
and preparation foster both informed deci-
sionmaking and informed public partic-
ipation.’’  Churchill County v. Norton, 276
F.3d 1060, 1071 (9th Cir.2001) (quoting
California v. Block, 690 F.2d 753, 761 (9th
Cir.1982)).

The treated sewage effluent proposed
for use in making artificial snow meets
ADEQ standards for what Arizona calls
‘‘Av reclaimed water.’’  The ADEQ per-
mits use of Av reclaimed water for snow-
making, but it has specifically disapproved
human ingestion of such water.  Arizona
law requires users of reclaimed water to
‘‘place and maintain signage at locations
[where the water is used] so the public is
informed that reclaimed water is in use
and that no one should drink from the
system.’’  Ariz. Admin.  Code § R18–9–
704(H) (2005).  Human consumption, ‘‘full-
immersion water activity with a potential
of ingestion,’’ and ‘‘evaporative cooling or
misting’’ are all prohibited.  Id. § R18–9–
704(G)(2).  Irrigation users must employ
‘‘application methods that reasonably pre-
clude human contact,’’ including prevent-
ing ‘‘contact with drinking fountains, water
coolers, or eating areas,’’ and preventing
the treated effluent from ‘‘standing on
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open access areas during normal periods of
use.’’  Id. § R18–9–704(F).

[10] We conclude that the FEIS does
not contain a reasonably thorough discus-
sion of the risks posed by possible human
ingestion of artificial snow made from
treated sewage effluent, and does not ar-
ticulate why such discussion is unneces-
sary.

The main body of the FEIS addresses
the health implications of using treated
sewage effluent in subchapter 3H, ‘‘Water-
shed Resources.’’  Much of the subchap-
ter’s analysis focuses on the ‘‘hydrogeolog-
ic setting’’ and on the effect of the artificial
snow once it has melted.  The part of the
subchapter describing the treated sewage
effluent acknowledges that its risks to hu-
man health are not well known because it
contains unregulated contaminants in
amounts not ordinarily found in drinking
water, including prescription drugs and
chemicals from personal care products.
The subchapter contains tables listing the
amounts of various organic and inorganic
chemical constituents that have been
measured in the treated sewage effluent.
One table gives a partial comparison of
Flagstaff’s monitoring data on the treated
sewage effluent to the national drinking
water standards, showing that Flagstaff
has not measured thirteen of the regulated
contaminants and has not measured five of
them with sufficient precision to determine
whether the treated sewage effluent meets
the standards.  However, the FEIS does
not go on to discuss either the health risks
resulting from ingestion of the treated
sewage effluent, or the likelihood that hu-
mans—either adults or children—will in
fact ingest the artificial snow.

Instead, the environmental impact anal-
ysis in subchapter 3H, the only part of the
FEIS to discuss the characteristics of
treated sewage effluent, addresses only
the impact on the watersheds and aquifers.
That analysis assesses the treated sewage

effluent’s impact after it has filtered
through the ground, a process the FEIS
estimates may result in ‘‘an order of mag-
nitude decrease in concentration of so-
lutes.’’  Thus, although the subchapter
reasonably discusses the human health
risks to downgradient users, it does not
address the risks entailed in humans’ di-
rect exposure to, and possible ingestion of,
undiluted treated sewage effluent that has
not yet filtered through the ground.

Appellees direct our attention to five
responses to comments on the draft EIS,
contained in the second volume of the
FEIS. None of these brief responses con-
stitutes a reasonable discussion of the is-
sue, nor does any response articulate why
such a discussion is unnecessary.  The
first response, objecting to a commenter’s
use of the word ‘‘sewage’’ in advocating a
‘‘sewage-free natural environment,’’ notes
that groundwater tainted by effluent in
southern California has not been shown to
have had adverse human health effects.
That response does not address the risk
posed by this project:  that is, direct expo-
sure to, and possible ingestion of, snow
made from undiluted treated sewage ef-
fluent.

A second response purports to answer a
question about who would bear liability for
illnesses caused by the treated sewage ef-
fluent.  The response states that the treat-
ed sewage effluent is ‘‘very strictly con-
trolled,’’ ‘‘acceptable for unrestricted body
contact,’’ and ‘‘authorized for artificial
snowmaking for skiing by ADEQ.’’ Not
only does the response fail to answer the
liability question posed;  the response also
fails to address the fact that the ADEQ
has specifically disapproved human in-
gestion of treated sewage effluent.

The third response is to a question
about why warning signs are necessary if
the reclaimed water is not harmful.  The
FEIS states, hypothetically:  ‘‘The extent
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to which reclaimed water is or is not a
human health and safety concern would
depend on many factorsTTTT Poorly or
partially treated wastewater could give
rise to infectious disease.  On the other
hand, it is technically and economically
feasible to treat wastewater to acceptable
drinking water quality.’’  As above, this is
a non-responsive answer.  While it may be
true that ‘‘it is technically and economical-
ly feasible’’ to treat wastewater to the
point where it meets drinking water stan-
dards, the fact in this case is that the
treated sewage effluent proposed for use is
not treated to meet standards for potable
water.  The FEIS then explains that the
signs are required under Arizona law:  ‘‘In
direct response to the comment, it should
be realized that there are many sites in
Arizona where a lower quality of reclaimed
water is used for irrigation.  The law pro-
tects the public (e.g., golfers and farm
workers) in the hot desert regions that
might otherwise believe the water is pota-
ble.’’  This response does not address the
risk that children or adults might also
think the snow may be ingested.  Further,
in referring to the need to guard against
ingestion of ‘‘lower quality’’ reclaimed wa-
ter, the answer implies (incorrectly) that
the artificial snow would be made of pota-
ble water.

The fourth response follows three com-
bined questions:  (1) whether signs would
be posted to warn that ‘‘reclaimed water’’
has been used to make the artificial snow;
(2) how much exposure to the snow would
be sufficient to make a person ill;  and (3)
how long it would take to see adverse
effects on plants and animals downstream.
The response to these questions is four
sentences long.  It states that signs would
be posted, but it does not say how numer-
ous or how large the signs would be.  It
then summarizes the treatment the sewage
would undergo.  The final sentence as-
serts:  ‘‘In terms of microbiological and
chemical water quality, the proposed use

of reclaimed water for snowmaking repre-
sents a low risk of acute or chronic adverse
environmental impact to plants, wildlife,
and humans.’’ The response does not an-
swer the specific and highly relevant ques-
tion:  How much direct exposure to the
artificial snow is safe?  Nor does the re-
sponse provide any analysis of the extent
of the likely ‘‘exposure,’’ including the like-
lihood that children or adults would acci-
dentally or intentionally ingest the snow
made from non-potable treated sewage ef-
fluent.

The fifth response is on the last page of
responses to comments.  The Forest Ser-
vice in its brief does not call attention to
this response, perhaps because the Service
recognizes its inadequacy.  The questions
and response are:

In areas where reclaimed water is
presently used, there are signs posted
to warn against consumption of the
water.  Will these signs be posted at
the Snowbowl?  If so, how will that
keep children from putting snow in
there [sic] mouths or accidentally
consuming the snow in the case of a
wreck?

There will be signs posted at Snowbowl
informing visitors of the use of re-
claimed water as a snowmaking water
source.  Much like areas of Flagstaff
where reclaimed water is used, it is the
responsibility of the visitor or the mi-
nor’s guardian to avoid consuming snow
made with reclaimed water.  It is impor-
tant to note that machine-produced snow
would be mixed and therefore diluted
with natural snow decreasing the per-
centage of machine-produced snow with-
in the snowpack.  Because ADEQ ap-
proved the use of reclaimed water, it is
assumed different types of incidental
contact that could potentially occur
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from use of class A reclaimed water for
snowmaking were fully considered.

(Emphasis added.)
There are several problems with this

response.  First, the response does not
assess the risk that children will eat the
artificial snow.  Stating that it is the par-
ents’ responsibility to prevent their chil-
dren from doing so neither responds to the
question whether signs would prevent chil-
dren from eating snow, nor addresses
whether ingesting artificial snow would be
harmful.  Second, the Forest Service’s as-
sumption that the ADEQ’s approval means
the snow must be safe for ingestion is
inconsistent with that same agency’s regu-
lations, which are designed to prevent hu-
man ingestion.  Third, the assumption that
the ADEQ actually analyzed the risk of
skiers ingesting the treated sewage ef-
fluent snow is not supported by any evi-
dence in the FEIS (or elsewhere in the
administrative record).  Finally, the For-
est Service’s answer is misleading in stat-
ing that the treated sewage effluent will be
‘‘diluted.’’  The artificial snow would itself
be made entirely from treated sewage ef-
fluent and would only be ‘‘mixed and
therefore diluted’’ with natural snow inso-
far as the artificial snow intermingles with
a layer of natural snow.  During a dry
winter, there may be little or no natural
snow with which to ‘‘dilute’’ the treated
sewage effluent.

In addition to directing our attention to
the responses above, Appellees further
contend that the FEIS ‘‘sets forth relevant
mitigation measures’’ to ‘‘the possibility
that someone may ingest snow.’’  Although
Appellees do not specify the ‘‘relevant mit-
igation measures’’ to which they refer, the
only mitigation measure mentioned in the
FEIS is the requirement under Arizona
law that the Snowbowl post signs ‘‘so the
public is informed that reclaimed water is
in use and that no one should drink from
the system.’’  Ariz. Admin.  Code § R18–

9–704(H) (2005).  This ‘‘mitigation meas-
ure’’ is not listed along with the fifty-five
mitigation measures catalogued in a table
in the FEIS. Cf. 40 C.F.R. § 1502.14(f)
(requiring agencies to include ‘‘appropriate
mitigation measures’’ in the EIS’s descrip-
tion of the proposal and its alternatives).
The measure’s omission from the FEIS
table is hardly surprising, however, given
that the FEIS does not address as an
environmental impact the risk to human
health from the possible ingestion of artifi-
cial snow made from treated sewage ef-
fluent.

Our role in reviewing the FEIS under
the APA is not to second-guess a determi-
nation by the Forest Service about wheth-
er artificial snow made from treated sew-
age effluent would be ingested and, if so,
whether such ingestion would threaten hu-
man health.  We are charged, rather, with
evaluating whether the FEIS contains ‘‘a
reasonably thorough discussion of the sig-
nificant aspects of the probable environ-
mental consequences.’’  Ctr. for Biological
Diversity, 349 F.3d at 1166 (quotation
marks omitted).  An agency preparing an
EIS is required to take a ‘‘hard look’’ that
‘‘[a]t the least TTT encompasses a thorough
investigation into the environmental im-
pacts of an agency’s action and a candid
acknowledgment of the risks that those
impacts entail.’’  Nat’l Audubon Soc’y v.
Dep’t of the Navy, 422 F.3d 174, 185 (4th
Cir.2005) (citing Robertson, 490 U.S. at
350, 109 S.Ct. 1835 (stating that NEPA
requires environmental costs to be ‘‘ade-
quately identified and evaluated’’)).  A
proper NEPA analysis will ‘‘foster both
informed decisionmaking and informed
public participation.’’  Churchill, 276 F.3d
at 1071 (quoting Block, 690 F.2d at 761).

We conclude that the Forest Service has
not provided a ‘‘reasonably thorough dis-
cussion’’ of any risks posed by human in-
gestion of artificial snow made from treat-
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ed sewage effluent or articulated why such
a discussion is unnecessary, has not pro-
vided a ‘‘candid acknowledgment’’ of any
such risks, and has not provided an analy-
sis that will ‘‘foster both informed decision-
making and informed public participation.’’
We therefore hold that the FEIS does not
satisfy NEPA with respect to the possible
risks posed by human ingestion of the
artificial snow.

B. Consideration of Alternatives

Appellants Norris Nez, Bill ‘‘Bucky’’
Preston, and the Hualapai Tribe (‘‘Huala-
pai Appellants’’ or ‘‘Appellants’’) claim that
the Forest Service failed to consider a
reasonable range of alternatives in the
FEIS. They claim that the range of alter-
natives falls short because the Forest Ser-
vice took actions that foreclosed consider-
ing other alternatives, and because the
Service failed to consider the alternative of
drilling for fresh water.

NEPA provides that an EIS must con-
tain a discussion of ‘‘alternatives to the
proposed action,’’ and that federal agencies
must ‘‘study, develop, and describe appro-
priate alternatives to recommended
courses of action in any proposal which
involves unresolved conflicts concerning al-
ternative uses of available resources.’’  42
U.S.C. § 4332(2)(C)(iii), (E).  This require-
ment is ‘‘the heart of the environmental
impact statement.’’  40 C.F.R. § 1502.14.

Project alternatives derive from an
EIS’s ‘‘Purpose and Need’’ section, which
briefly specifies ‘‘the underlying purpose
and need to which the agency is respond-
ing in proposing the alternatives including
the proposed action.’’  Id. § 1502.13. ‘‘The
stated goal of a project necessarily dictates
the range of ‘reasonable’ alternatives and
an agency cannot define its objectives in
unreasonably narrow terms.’’  City of Car-
mel–by–the–Sea v. U.S. Dep’t of Transp.,
123 F.3d 1142, 1155 (9th Cir.1997).  Feder-
al agencies must present the environmen-

tal impacts of the proposal in comparative
form, ‘‘[r]igorously explore and objectively
evaluate all reasonable alternatives,’’ and
‘‘briefly discuss’’ the reasons for eliminat-
ing any alternatives from detailed study.
40 C.F.R. § 1502.14(a).  ‘‘The rule of rea-
son guides both the choice of alternatives
as well as the extent to which the EIS
must discuss each alternative.’’  City of
Sausalito v. O’Neill, 386 F.3d 1186, 1207
(9th Cir.2004) (alteration and internal
punctuation omitted).

The regulations further provide that
‘‘[a]gencies shall not commit resources
prejudicing selection of alternatives before
making a final decision.’’  40 C.F.R.
§ 1502.2(f);  see also id. § 1506.1. An EIS
‘‘shall serve as the means of assessing the
environmental impact of proposed agency
actions, rather than justifying decisions al-
ready made.’’  Id. § 1502.2(g).  However,
agencies shall also ‘‘[i]dentify the agency’s
preferred alternative or alternatives, if one
or more exists, in the draft statement and
identify such alternative in the final state-
ment unless another law prohibits the ex-
pression of such a preference.’’  Id.
§ 1502.14(e).  We have interpreted this
regulation to mean that ‘‘an agency can
formulate a proposal or even identify a
preferred course of action before complet-
ing an EIS.’’ Ass’n of Pub. Agency Cus-
tomers, Inc. v. Bonneville Power Admin.,
126 F.3d 1158, 1185 (9th Cir.1997).

The FEIS and ROD define the Pro-
posed Action’s ‘‘Purpose and Need’’ as fol-
lows:

Purpose # 1
To ensure a consistent and reliable op-
erating season, thereby maintaining the
economic viability of the Snowbowl, and
stabilizing employment levels and win-
ter tourism within the local community.
TTTT

Purpose # 2:
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To improve safety, skiing conditions,
and recreational opportunities, bringing
terrain and infrastructure into balance
with current use levels.

The district court upheld this statement of
purpose and need because it responds to
documented needs and because it fits with
both the forest plan for the Coconino Na-
tional Forest and the Forest Service’s mul-
tiple-use mandate.  408 F.Supp.2d at 873–
74.  Although Appellants note that an
agency does not have unlimited discretion
to define the purpose and need for a pro-
ject, they do not appeal this ruling.

Rather, the Hualapai Appellants argue
that certain prescoping memoranda and
notes demonstrate that the Forest Service
took actions that foreclosed the consider-
ation of a reasonable range of alternatives.
They largely base their argument on the
scripted ‘‘Key Messages’’ contained in the
Forest Service’s June 2002 ‘‘Tribal Consul-
tation Plan’’:

1. We [the Forest Service] think it’s a
good idea, and we already know you
[tribes] don’t approve of it, but Snow-
bowl is there & isn’t going away.
TTTT

6. Upgrade can’t be done without
snowmaking
7. Recycled water IS clean, disease-
free.
8. How can YOU help U.S. make it
work? ? ?

Appellants argue that another June 2002
talking points memorandum also supports
the notion that the adoption of the pro-
posed action was predetermined, quoting
part of the scripted response contained in
the memorandum:  ‘‘Once we accept the
proposal, we DO support itTTTT’’ Further,
they point to a note from a Forest Service
meeting in August 2002, before the Snow-
bowl had officially submitted its proposal:
‘‘[W]e are all ambassadors of this [project]
and need to provide the same messages.’’

Despite what these scripted responses
written early in the process suggest, the
balance of the administrative record suffi-
ciently demonstrates that the Forest Ser-
vice had not foreclosed all consideration of
alternatives.  Among the five ‘‘objectives’’
listed in the Tribal Consulation Plan are
‘‘Get ideas on possible mitigating meas-
ures’’ and ‘‘Are there any additional tribal
concerns we don’t already know about.’’
The full sentence from the other talking
points memorandum indicates that the
Forest Service had not settled on any par-
ticular proposal:  ‘‘Once we accept the pro-
posal, we DO support it—That’s why we
want your input now so hopefully we can
have a proposal we can all work with.’’
The Forest Service was entitled to have in
mind a preferred course of action in ad-
vance, see Ass’n of Pub. Agency Custom-
ers, 126 F.3d at 1185, and Appellants are
unable to point to substantial evidence in-
dicating that the Forest Service impermis-
sibly ‘‘commit [ted ] resources prejudicing
selection of alternatives before making a
final decision.’’  40 C.F.R. § 1502.2(f) (em-
phasis added).

Appellants also argue that the Forest
Service failed adequately to consider fresh
water drilling as an alternative to the use
of treated sewage effluent for snowmaking.
The Forest Service (but not the Snowbowl)
argues that the doctrine of exhaustion bars
this claim because Appellants did not raise
the issue during the comment period or in
their administrative appeal.  The record
contradicts the Forest Service.  In his ad-
ministrative appeal, Appellant Preston ar-
gued that the FEIS was inadequate be-
cause ‘‘an alternative was suggested for
the use of freshwater instead of reclaimed
water for snowmaking, but was summarily
dismissed.’’

Appellants concede that the FEIS brief-
ly addresses multiple alternatives to using
the treated sewage effluent.  They object,
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however, that the Forest Service relied on
the Snowbowl’s studies on the feasibility of
water alternatives without conducting suf-
ficient independent investigation and with-
out disclosing sufficient information to the
public to challenge the Snowbowl’s studies.
They further argue that the Forest Ser-
vice’s ‘‘assertions regarding economic and
technical difficulties are questionable given
the exorbitantly high costs ($19,733,000)
and the technical difficulty of the selected
alternative.’’  To the contrary, the fact the
Snowbowl is apparently willing to incur
such costs supports the Forest Service’s
conclusion that the alternative sources of
water were not reasonable.  In justifying
its elimination of the potable water alter-
native, the Forest Service cited ‘‘logistical
and economic considerations and water
availability research,’’ as well as ‘‘environ-
mental and political issues.’’  Appellants
have not shown that a fresh water alterna-
tive was reasonable in the middle of the
northern Arizona desert, and that the rela-
tively brief treatment in the FEIS was
therefore inadequate.  Thus, although the
Forest Service’s discussion was indeed
brief, Appellants have not shown that the
discussion was inadequate under 40 C.F.R.
§ 1502.14(a).

C. Disclosure of Scientific Viewpoints
The Navajo Appellants claim that the

Forest Service failed to discuss and consid-
er adequately the scientific viewpoint of
Dr. Paul Torrence.  Dr. Torrence criti-
cized the draft EIS for approving the pro-
posal despite the risks posed by endocrine-
disrupting chemicals present in treated
sewage effluent.

Regulations require an agency prepar-
ing an FEIS to ‘‘assess and consider com-
ments both individually and collectively,’’
to respond to the comments, and to state
its responses in the FEIS. 40 C.F.R.
§ 1503.4(a).  Although the agency need
not ‘‘set forth at full length the views with
which it disagrees,’’ Block, 690 F.2d at 773,

the agency must ‘‘discuss at appropriate
points in the [FEIS] any responsible op-
posing view which was not adequately dis-
cussed in the draft statement.’’  40 C.F.R.
§ 1502.9(b).  Ordinarily, the agency must
attach to the FEIS ‘‘all substantive com-
ments TTT whether or not the comment is
thought to merit individual discussion.’’
Id. § 1503.4(b).  However, if comments
have been ‘‘exceptionally voluminous,’’
summaries suffice.  Id. Under some cir-
cumstances, an agency’s response to a
comment need not be given in the main
body of the FEIS and may instead be
contained in a separate ‘‘comments and
responses’’ section.  Those circumstances
arise when ‘‘many of the critical comments
prompted revisions in the body, [the agen-
cy] discussed in the body all of the envi-
ronmental problems to which the com-
ments were addressed, and [the agency]
provided thoughtful and well-reasoned re-
sponses to most of the critical comments.’’
Ore. Natural Res. Council v. Marsh, 832
F.2d 1489, 1498–99 (9th Cir.1987) (as
amended), rev’d on other grounds, 490
U.S. 360, 109 S.Ct. 1851, 104 L.Ed.2d 377
(1989).

In Center for Biological Diversity, we
held that an FEIS was inadequate because
it failed ‘‘to disclose responsible scientific
opposition to the conclusion upon which it
[was] based.’’  349 F.3d at 1160.  The
FEIS in that case evaluated amendments
to a forest management plan, prompted by
the need to protect the habitat of the
northern goshawk.  Id. at 1160–61.  The
alternatives evaluated were all based upon
the scientific conclusion that the birds
were ‘‘habitat generalists.’’  Id. at 1160.
The agency received comments from mul-
tiple federal and state agencies citing
studies indicating that the birds were not
habitat generalists, and that therefore the
proposed plans would be inadequate.  Id.
at 1162–63.  The agency responded to the
comments directly via letter, but did not
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disclose or respond to them specifically in
the FEIS. Id. at 1161–62.  Rather, the
FEIS merely acknowledged in a summary
comment that ‘‘[a] few commenters ex-
pressed concern that the proposed stan-
dards and guidelines for the TTT northern
goshawk are grossly inadequate to protect
the birds,’’ and responded that ‘‘[t]he
guidelines have been developed over sev-
eral years using the best information and
scientific review available’’ and could ‘‘easi-
ly be updated through future amend-
ments.’’  Id. at 1163 (alterations in origi-
nal, quotation marks omitted).  We held
that the Forest Service was required to
disclose and respond to the comments in
the FEIS itself, because the comments
were undisputedly ‘‘responsible opposing
scientific viewpoints,’’ and because the
FEIS’s recommendations undisputedly
‘‘rest[ed] upon the Service’s habitat gener-
alist conclusion.’’  Id. at 1167.

The FEIS in this case is unlike the
FEIS in Center for Biological Diversity.
The comments of Dr. Torrence alleged by
Appellants to have been inadequately
treated in the FEIS do not represent an
undisclosed opposing viewpoint to which
the Forest Service failed to respond openly
in the FEIS. Appellants object to the dis-
trict court’s characterization of Dr. Tor-
rence’s comments as ‘‘all TTT variations of
the same allegation:  that the agency failed
to fully consider the range of implications
of endocrine disruptors.’’  408 F.Supp.2d
at 877.  They assert that Dr. Torrence’s
comments raise a broader set of issues
that the FEIS fails to disclose and discuss.
Yet the district court’s characterization is
accurate because Dr. Torrence’s comments
all concern endocrine disruptors.

[11] The FEIS discloses, discusses,
and responds to the substance of Dr. Tor-
rence’s comments.  The main body of the
FEIS contains a subsection on endocrine
disruptors that cites a range of research
and discusses the growing scientific and

governmental concern about their effects
on wildlife, humans, and the environment.
The FEIS also discloses and discusses
studies done on endocrine disruptors in the
treated sewage effluent proposed for use
in this case.  The FEIS contains a table
listing the amounts of suspected disruptors
measured in the water and briefly summa-
rizes a study of its effect on various ani-
mals in experiments conducted by a
Northern Arizona University professor,
Dr. Catherine Propper.  The FEIS com-
ments that the concentrations of the sus-
pected endocrine disruptors are signifi-
cantly lower in the Rio de Flag water than
in other waste water also measured in the
study, and that ‘‘the proposed use of re-
claimed water for snowmaking TTT will not
result in comparable environmental expo-
sure as investigated by Dr. Propper.’’
Thus, although the FEIS takes a more
sanguine view of the risk than does Dr.
Torrence, the main body of the FEIS ade-
quately discloses to the public, and makes
clear that the Forest Service considered,
the risk posed by endocrine disruptors.

D. Impact on the Regional Aquifer

[12] The Navajo Appellants claim that
the FEIS inadequately considers the envi-
ronmental impact of diverting the treated
sewage effluent from Flagstaff’s regional
aquifer.  The Forest Service argues that
this claim was not exhausted in the ad-
ministrative process.  We disagree.  Sev-
eral comments raised the issue of divert-
ing water that would have gone into the
regional aquifer, including a comment by
the Center for Biodiversity and the Flag-
staff Activist Network, as well as a
lengthy analysis submitted by the Sierra
Club. Appellants’ administrative appeal
explicitly incorporated and reasserted by
reference the submissions of these organi-
zations.  Thus, ‘‘taken as a whole,’’ their
appeal ‘‘provided sufficient notice to the
[agency] to afford it the opportunity to
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rectify the violations that the plaintiffs al-
leged.’’  Native Ecosystems Council, 304
F.3d at 899.

On the merits, Appellants claim that the
FEIS inadequately considers the environ-
mental impact of diverting the treated
sewage effluent from the aquifer.  Cur-
rently, during the winter, when there is
little demand for ‘‘reclaimed water’’ for
irrigation and other uses, the treated sew-
age effluent is pumped into the Rio de
Flag, where it is diluted with fresh water
and percolates into the underground re-
gional aquifer.  Much of the effluent used
to make artificial snow would eventually
make its way back to the aquifer, but some
water would be lost to sublimation and
evaporation.  The FEIS contains extensive
analysis on the question of the impact of
this water loss on the recharge of the
regional aquifer;  subchapter 3H, discussed
above, is largely devoted to the subject.

Nevertheless, Appellants argue that the
FEIS does not adequately address the cu-
mulative impact on the aquifer caused by
diverting the water.  First, they argue
that the analysis is inadequate because the
FEIS states that the study area of the
watershed analysis is limited to the Hart
Prairie Watershed and the Agassiz Sub-
watershed, an area that does not include
the location where the treatment plant dis-
charges the treated sewage effluent into
the Rio de Flag. Therefore, they argue,
the analysis fails to consider the impact on
the regional aquifer caused by diverting
the effluent from the Rio de Flag. Howev-
er, the analysis of environmental impacts
is plainly not limited to the designated
‘‘study area.’’  Immediately after describ-
ing the parameters of the ‘‘study area’’ for
the watershed analysis, the FEIS identi-
fies as one of the cumulative effects to be
analyzed the ‘‘potential long-term effects
on the regional aquifer from diversions of
reclaimed water for snowmaking.’’

Second, Appellants argue that the FEIS
is inadequate, because the Forest Service
‘‘refused’’ to consider the impact of the
wastewater diversion.  They point to two
portions of the FEIS that do, indeed, dis-
claim responsibility for analyzing the im-
pact on the regional aquifer.  The FEIS
states that, due to an Arizona Supreme
Court decision holding that cities can sell
wastewater, ‘‘the authority of the city to
provide reclaimed water to the Snowbowl
is not subject to decision by the Forest
Service and is therefore not within the
jurisdictional purview of this analysis.’’  In
the comments and responses portion of the
FEIS, the Forest Service reiterates, ‘‘The
City has the legal right to put the re-
claimed water to any reasonable use they
see fit and is the responsible entity to
determine the most suitable and beneficial
use of reclaimed water.’’

Nevertheless, the FEIS contains some
analysis of the environmental impact of
the diversion on the regional aquifer.  Af-
ter stating that the issue ‘‘extends well
beyond the scope of the EIS’’ and ‘‘is
provided as general information but will
not be specifically considered in selecting
an alternative,’’ the Forest Service pro-
vides a quantitative analysis concluding
that the snowmaking would ‘‘result in an
estimated net average reduction in
groundwater recharge to the regional
aquifer of TTTT slightly less than two per-
cent of the City of Flagstaff’s total annual
water production.’’  Ultimately, the FEIS
concludes that the cumulative impact is
‘‘negligible for overall change in aquifer
recharge.’’  Despite the odd and back-
handed way in which it is presented, we
conclude that the analysis in the FEIS is a
‘‘reasonably thorough discussion’’ of the
issue.  Ctr. for Biological Diversity, 349
F.3d at 1166.

E. Social and Cultural Impacts
The Hopi Appellants argue that the

FEIS inadequately analyzes the social and
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cultural impacts of the proposed action on
the Hopi people.  NEPA requires agencies
to ‘‘utilize a systematic, interdisciplinary
approach which will insure the integrated
use of the natural and social sciences and
the environmental design arts in planning
and in decisionmaking which may have an
impact on man’s environment.’’  42 U.S.C.
§ 4332(2)(A).  Agencies must ‘‘identify and
develop methods and procedures TTT
which will insure that presently unquanti-
fied environmental amenities and values
may be given appropriate consideration in
decisionmaking along with economic and
technical considerations.’’  Id.
§ 4332(2)(B).  Finally, agencies must pre-
pare an EIS for ‘‘major Federal actions
significantly affecting the quality of the
human environment.’’  Id. § 4332(2)(C).
The regulations define ‘‘human environ-
ment’’ broadly to ‘‘include the natural and
physical environment and the relationship
of people with that environment,’’ and note
that ‘‘[w]hen an [EIS] is prepared and
economic or social and natural or physical
environmental effects are interrelated,
then the [EIS] will discuss all of these
effects on the human environment.’’  40
C.F.R. § 1508.14. The ‘‘effects’’ that should
be discussed include ‘‘aesthetic, historic,
cultural, economic, social, or health’’ ef-
fects, ‘‘whether direct, indirect, or cumula-
tive.’’  Id. § 1508.8.

[13] The FEIS addresses the ‘‘human
environment’’ through lengthy discussions
of the relationships of the Hopi and others
to the San Francisco Peaks and the impact
of the proposed action on those relation-
ships.  The FEIS acknowledges that ‘‘it is
difficult to be precise in the analysis of the
impact of the proposed undertaking on the
cultural and religious systems on the
Peaks, as much of the information stems
from oral histories and a deep, underlying
belief system of the indigenous peoples
involved.’’  Nevertheless, the FEIS makes
clear that the Forest Service conducted an
extensive analysis of the issue, drawing

from existing literature and extensive con-
sultation with the affected tribes.  The
FEIS describes at length the religious be-
liefs and practices of the Hopi and the
Navajo and the ‘‘irretrievable impact’’ the
proposal would likely have on those beliefs
and practices.  The Forest Service has
thus satisfied its obligations under NEPA
to discuss the effects of the proposed ac-
tion on the human environment.

F. Conclusion

For the foregoing reasons, we hold that
the FEIS was inadequate with respect to
its discussion of the possible risks posed
by human ingestion of artificial snow made
from treated sewage effluent.  We hold
that the FEIS was adequate in the four
other respects challenged.

V. National Historic Preservation Act

[14] If a proposed undertaking will
have an effect on historic properties to
which Indian tribes attach religious and
cultural significance, the National Historic
Preservation Act (‘‘NHPA’’) requires the
federal agency to consult with the affected
tribes before proceeding.  See 16 U.S.C.
§§ 470a(d)(6), 470f;  36 C.F.R. §§ 800.1 et
seq.  Under NHPA regulations, ‘‘[c]onsul-
tation means the process of seeking, dis-
cussing, and considering the views of other
participants, and, where feasible, seeking
agreement with them.’’ 36 C.F.R.
§ 800.16(f).

The Hopi Appellants argue that the For-
est Service did not meaningfully consult
with them.  They concede that the Forest
Service ‘‘sought tribal consultation on the
religious and cultural significance of the
Peaks, and provided a reasonable opportu-
nity for the tribes to participate in the
process,’’ but they assert that those consul-
tations were meaningless because the For-
est Service prejudged the matter.
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The evidence proffered by the Hopi Ap-
pellants does not support their claim.
Their primary evidence is a letter from the
Forest Service to the tribe.  The Hopi
Appellants contend that the letter shows
that the proposal ultimately approved in
the FEIS was preordained.  The letter
informs the Hopi that the owner of the
Snowbowl is working on a draft proposal,
states that the Forest Service believes the
Hopi should be involved in the develop-
ment of this proposal, and asks for input
on ‘‘how the interests and concerns of the
Hopi people might best be addressed’’ be-
fore the Forest Service accepts the propos-
al.

The Hopi Appellants specifically object
to the following paragraph in the letter:

The proposed development of the Ari-
zona Snowbowl was the subject of a
bitter lawsuit in 1981.  Hopefully by in-
volving the Hopi Tribe in planning the
development this time, we can all avoid
expensive and time-consuming litigation.
However, the result of the 1981 lawsuit
was a legal decision that allows the de-
velopment of the Arizona Snowbowl and
the construction of a number of facilities.
The Snowbowl now wishes to complete
the development, and it is important to
stress that the scope of the proposal,
with a few exceptions, is within the con-
cept approved by the court decision.  It
is also important to note that all facili-
ties will stay within the permitted area.

They argue that this letter ‘‘informed
[them] at the outset that, based on its
incorrect reading of an earlier court deci-
sion (apparently referring to Wilson v.
Block, 708 F.2d 735 (D.C.Cir.1983)), the
Forest Service had no discretion to disap-
prove the development proposed by the
Snowbowl, thus making the Proposed Ac-
tion a foregone conclusion.’’

The Hopi Appellants’ interpretation mis-
construes the Forest Service’s letter.  The
letter indicates that most but not all of the

proposal is within the scope of the 1979
decision—the ‘‘few exceptions’’ include
snowmaking.  Hence the letter specifically
notes that the Snowbowl intends to intro-
duce new components never addressed in
Wilson, thus implying that the Forest Ser-
vice need not accept the proposal.  This
implication is supported by the letter’s
suggestion that consultation might avoid a
court battle.  Thus, while the Forest Ser-
vice’s letter signals receptiveness to the
Snowbowl’s proposal, it does not demon-
strate that the Forest Service failed to
meaningfully consult with the Hopi.

The Hopi also incorporate by reference
the evidence that the Hualapai presented
in their argument discussed above that the
Forest Service took actions that foreclosed
the consideration of a reasonable range of
alternatives.  However, because of the ex-
tensive record of consultation undertaken
by the Forest Service in this case, we
agree with the district court that ‘‘[a]l-
though the consultation process did not
end with a decision the tribal leaders sup-
ported, this does not mean that the Forest
Service’s consultation process was substan-
tively and procedurally inadequate.’’  408
F.Supp.2d at 879 n. 11;  see also id. at 879–
80 & n. 11 (describing the scope of the
consultations in detail).

VI. Conclusion

In sum, we reverse the district court on
two grounds.  First, we hold that the For-
est Service’s approval of the proposed ex-
pansion of the Snowbowl, including the use
of treated sewage effluent to make artifi-
cial snow, violates RFRA. Second, we hold
that the Forest Service’s FEIS does not
fulfill its obligations under NEPA because
it neither reasonably discusses the risks
posed by the possibility of human ingestion
of artificial snow made from treated sew-
age effluent nor articulates why such dis-
cussion is unnecessary.  We affirm the
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district court’s grant of summary judg-
ment on Appellants’ remaining four NEPA
claims and on their NHPA claim.

AFFIRMED in part, REVERSED in
part, and REMANDED.  The parties shall
bear their own costs on appeal.

,
  

SPRINT TELEPHONY PCS, L.P., a De-
laware limited partnership, Plaintiff–
Appellant–Cross–Appellee,

and

Pacific Bell Wireless LLC, a Nevada
limited liability company, dba
Cingular Wireless, Plaintiff,

v.

COUNTY OF SAN DIEGO;  Greg Cox,
in his capacity as supervisor of the
County of San Diego;  Dianne Jacob,
in her capacity as supervisor of the
County of San Diego;  Pam Slater, in
her capacity as supervisor of the
County of San Diego;  Ron Roberts, in
his capacity as supervisor of the
County of San Diego;  Bill Horn, in
his capacity as supervisor of the
County of San Diego, Defendants–Ap-
pellees–Cross–Appellants.

Nos. 05–56076, 05–56435.

United States Court of Appeals,
Ninth Circuit.

Argued and Submitted Oct. 26, 2006.

Filed March 13, 2007.
Background:  Provider of wireless tele-
phone services brought action against
county, challenging county’s wireless tele-
communications ordinance (WTO). The
United States District Court for the South-
ern District of California, Barry Ted Mos-
kowitz, J., 377 F.Supp.2d 886, granted pro-
vider’s motion for permanent injunction,

but denied its damages claim. Parties
cross-appealed.

Holdings:  The Court of Appeals, Bright,
Circuit Judge, held that:

(1) provider was entitled to seek perma-
nent injunction against enforcement of
WTO;

(2) WTO’s regulation of wireless facility
placement was preempted by Telecom-
munications Act; and

(3) provider could not recover money dam-
ages and fees under federal civil rights
statute.

Affirmed.

1. Zoning and Planning O568
Provider of wireless telephone ser-

vices was entitled to seek permanent in-
junction against enforcement of county
ordinance regulating placement of trans-
mission antennas, under Telecommunica-
tions Act section barring state or local
statutes or regulations prohibiting provi-
sion of telecommunications services, de-
spite claim that sole recourse was under
section of statute regulating challenges to
particular antenna siting requests.  Tele-
communications Act of 1996, § 253(a), 47
U.S.C.A. § 253(a);  Communications Act
of 1934, § 332(c)(7), 47 U.S.C.A.
§ 332(c)(7).

2. Zoning and Planning O14
County ordinance regulating wireless

telephone transmission antennas was
preempted by Telecommunications Act
section barring state or local statutes or
regulations prohibiting provision of tele-
communications services; ordinance’s com-
bination of application submission re-
quirements, discretion reserved to zoning
authority, public hearing requirements,
and criminal penalties for violation of use
permit had effect of impermissibly pro-
hibiting wireless service.  Telecommuni-
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mandating that businesses quote all prices
inclusive of Washington’s B & O Tax. Un-
der RCW 82.04.500, businesses are allowed
to itemize the B & O Tax and pass the B &
O Tax to the consumer, so long as the tax
is disclosed to the consumer ‘‘during the
course of negotiating a purchase price.’’
Appleway Chevrolet, 157 P.3d at 851 (em-
phasis in original).  RCW 82.04.500 there-
fore acts as a consumer protection statute,
regulating the method of disclosure, rather
than the reasonableness or propriety of
the underlying rate.2  The legislative histo-
ry of section 332(c)(3)(A) confirms that
Congress did not intend the FCA to pre-
clude the states from adopting measures
like RCW 82.04.500, but rather considered
them ‘‘other terms and conditions’’ that are
expressly excluded from section
332(c)(3)(A)’s preemption of rates.  See
H.R.Rep. No. 103–111, at 261 (1993), re-
printed in 1993 U.S.C.C.A.N. 378, 588 (ex-
plaining that ‘‘ ‘terms and conditions’ TTT

include such matters as customer billing
information and practices and billing dis-
putes and other consumer protection mat-
ters ’’ (emphasis added)).

We hold, therefore, that the FCA does
not preempt state claims brought pursuant
to RCW 82.04.500.

IV. CONCLUSION

Having concluded that there is no feder-
al preemption of Appellant’s state law
claims, this court is of the opinion that the
matter should be vacated and remanded to
the district court for a determination of

whether it has subject matter jurisdiction
over Appellant’s claims.

VACATED AND REMANDED.

,

  

NAVAJO NATION;  Havasupai Tribe;
Rex Tilousi;  Dianna Uqualla;  Sierra
Club;  White Mountain Apache Na-
tion;  Yavapai–Apache Nation;  The
Flagstaff Activist Network, Plaintiffs–
Appellants,

and

Hualapai Tribe;  Norris Nez;  Bill Bucky
Preston;  Hopi Tribe;  Center for Bio-
logical Diversity, Plaintiffs,

v.

UNITED STATES FOREST SERVICE;
Nora Rasure, in her official capacity
as Forest Supervisor, Responsible Of-
ficer, Coconino National Forest;  Harv
Forsgren, appeal deciding office, Re-
gional Forester, in his official capaci-
ty, Defendants–Appellees,

Arizona Snowbowl Resort Limited
Partnership, Defendant–

intervenor–Appellee.

2. Contrary to the claims of Cingular and ami-
cus curiae CTIA—The Wireless Association,
we are skeptical that requiring businesses to
quote prices on a tax-inclusive basis will nec-
essarily mislead or conceal from consumers
the effect of the state’s tax on their rates.
Cingular remains free to disclose, during ne-

gotiation or on customers’ bills, how much of
the purchase price is attributable to the B &
O Tax. It simply ‘‘may not add a B & O
charge as one of several fees and taxes after
[it and its customers] negotiated and agreed
upon a final purchase price.’’  Appleway
Chevrolet, 157 P.3d at 851.
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Navajo Nation;  Hualapai Tribe;  Norris
Nez;  Bill Bucky Preston;  Havasupai
Tribe;  Rex Tilousi;  Dianna Uqualla;
Sierra Club;  White Mountain Apache
Nation;  Yavapai–Apache Nation;
Center for Biological Diversity;  The
Flagstaff Activist Network, Plaintiffs,

and

Hopi Tribe, Plaintiff–Appellant,
v.

United States Forest Service;  Nora Ras-
ure, in her official capacity as Forest
Supervisor, Responsible Officer, Co-
conino National Forest;  Harv Fors-
gren, appeal deciding office, Regional
Forester, in his official capacity, De-
fendants–Appellees,

Arizona Snowbowl Resort Limited
Partnership, Defendant–

intervenor–Appellee.

Hualapai Tribe;  Norris Nez;  Bill
Bucky Preston, Plaintiffs–

Appellants,
v.

United States Forest Service;  Nora Ras-
ure, in her official capacity as Forest
Supervisor, Responsible Officer, Co-
conino OPINION National Forest;
Harv Forsgren, appeal deciding office,
Regional Forester, in his official ca-
pacity, Defendants–Appellees.

Nos. 06–15371, 06–15436, 06–15455.

United States Court of Appeals,
Ninth Circuit.

Argued and Submitted Dec. 11, 2007.

Filed Aug. 8, 2008.
Background:  Numerous Indian tribes,
their members, and environmental organi-
zation brought action challenging the For-
est Service’s decision to authorize pro-
posed use of recycled wastewater to make
artificial snow for commercial ski resort
located in national park on mountain con-
sidered sacred by tribes. Following bench

trial, the United States District Court for
the District of Arizona, Paul G. Rosenblatt,
J., 408 F.Supp.2d 866, held that the pro-
posed use did not violate the Religious
Freedom Restoration Act (RFRA) and
granted Forest Service’s motion for sum-
mary judgment on claims brought under
National Environmental Policy Act
(NEPA) and the National Historic Preser-
vation Act (NHPA). Appeal was taken. The
Court of Appeals, William A. Fletcher, Cir-
cuit Judge, 479 F.3d 1024, affirmed in part,
reversed in part and remanded, and appli-
cation for rehearing en banc was granted.

Holdings:  The Court of Appeals, Bea,
Circuit Judge, held that:

(1) proposed use of recycled wastewater to
make artificial snow for commercial ski
resort located in national park on
mountain considered sacred by some
Indian tribes would not ‘‘substantially
burden’’ free exercise of religion by
tribal members, within meaning of the
RFRA;

(2) Final Environmental Impact State-
ment (FEIS) prepared by Forest Ser-
vice satisfied requirements of NEPA;
and

(3) in preparing FEIS, Forest Service’s
consultation process concerning effects
on historic properties to which Indian
tribes attached religious and cultural
significance was substantively and pro-
cedurally adequate under the NHPA.

Affirmed.

William A. Fletcher, Circuit Judge, dis-
sented and filed opinion, in which Preger-
son and Fisher, Circuit Judges, joined.

1. Federal Courts O776

Court of Appeals reviews de novo dis-
trict court’s grant of summary judgment.
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2. Federal Courts O776, 850.1
Court of Appeals reviews district

court’s conclusions of law following a bench
trial de novo and its findings of fact for
clear error.

3. Civil Rights O1073
 Indians O144

Proposed use of recycled wastewater
to make artificial snow for commercial ski
resort located in national park on moun-
tain considered sacred by some Indian
tribes would not ‘‘substantially burden’’
free exercise of religion by tribal members,
within meaning of the Religious Freedom
Restoration Act (RFRA), though proposed
action might offend tribal members’ reli-
gious sensibilities and be seen as desecrat-
ing this sacred mountain, where ski resort
occupied roughly one percent of surface of
mountain, proposed use did not prevent
tribal members from accessing mountain
for purpose of carrying out religious ob-
servances, and proposed use did not coerce
tribal members to act contrary to their
religious beliefs under threat of sanctions,
nor did it condition any governmental ben-
efit on conduct that would violate their
religious beliefs.  Religious Freedom Res-
toration Act of 1993, § 3(a), 42 U.S.C.A.
§ 2000bb–1(a).

 See publication Words and Phras-
es for other judicial constructions
and definitions.

4. Civil Rights O1032
To establish prima facie claim for vio-

lation of the Religious Freedom Restora-
tion Act (RFRA), plaintiff must present
evidence sufficient to allow trier of fact
rationally to find existence of two ele-
ments:  (1) that the activities allegedly bur-
dened by government action constitute an
‘‘exercise of religion’’;  and (2) that the
government action ‘‘substantially burdens’’
plaintiff’s exercise of religion; if plaintiff
cannot prove either of these two element,
then his RFRA claim fails.  Religious

Freedom Restoration Act of 1993, § 3(a),
42 U.S.C.A. § 2000bb–1(a).

5. Civil Rights O1406

In cause of action under the Religious
Freedom Restoration Act (RFRA), once
plaintiff establishes a substantial burden
on his exercise of religion, burden of per-
suasion shifts to government to prove that
challenged government action is in further-
ance of compelling governmental interest
and is implemented by the least restrictive
means;  if government cannot so prove,
then court must find an RFRA violation.
Religious Freedom Restoration Act of
1993, § 3(b), 42 U.S.C.A. § 2000bb–1(b).

6. Civil Rights O1032, 1406

Government action imposes ‘‘substan-
tial burden’’ on free exercise of religion, so
as to shift to government the burden, in
cause of action under the Religious Free-
dom Restoration Act (RFRA), of showing
that challenged government action is in
furtherance of compelling governmental
interest and is implemented in the least
restrictive means, only when government
action forces individuals to choose between
following tenets of their religion and re-
ceiving a governmental benefit or coerces
them to act contrary to their religious
beliefs by threat of civil or criminal sanc-
tions; lesser burden is not a ‘‘substantial
burden,’’ within meaning of the RFRA.
Religious Freedom Restoration Act of
1993, § 3, 42 U.S.C.A. § 2000bb–1.

 See publication Words and Phras-
es for other judicial constructions
and definitions.

7. Statutes O212.6

When statute does not expressly de-
fine a term of settled meaning, courts in-
terpreting statute must infer, unless stat-
ute otherwise dictates, that Congress
means to incorporate the established
meaning of that term.
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8. Civil Rights O1032, 1073
Religious Land Use and Institutional-

ized Persons Act (RLUIPA) does not ap-
ply to federal government action, but only
to action by state or local governments,
and even as to state and local govern-
ments, it applies only to government land-
use regulations of private land, not to gov-
ernment’s management of its own land.
Religious Land Use and Institutionalized
Persons Act of 2000, § 2 et seq., 42
U.S.C.A. § 2000cc et seq.

9. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) concerning proposed use of
recycled wastewater to make artificial
snow for commercial ski resort adequately
disclosed to public, and made clear that
Forest Service had considered, the risk
posed by endocrine disruptors, as required
by the NEPA;  main body of FEIS con-
tained subsection on endocrine disruptors
which cited range of research and dis-
cussed the growing scientific and govern-
mental concern about their effects on wild-
life, humans and environment, disclosed
and discussed studies done on endocrine
disruptors in the recycled wastewater pro-
posed for use, contained table listing
amounts of suspected disruptors measured
in water, briefly summarized study of its
effect on various animals in experiments
conducted by university professor, and
commented that concentrations of suspect-
ed endocrine disruptors were significantly
lower in recycled wastewater proposed for
use than in other wastewater also meas-
ured in study, and that proposed use of
this recycled wastewater for snowmaking
would not result in comparable environ-
mental exposure.  National Environmental
Policy Act of 1969, § 2 et seq., 42 U.S.C.A.
§ 4321 et seq.

10. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) concerning proposed use of
recycled wastewater to make artificial

snow for commercial ski resort adequately
considered environmental impact of divert-
ing this treated wastewater from regional
aquifer, as required by the NEPA;  imme-
diately after describing parameters of
study area for watershed analysis, FEIS
identified as one of cumulative effects to be
analyzed the potential long-term effects on
regional aquifer from diversions of recy-
cled wastewater for snowmaking, and pro-
vided quantitative analysis concluding that
snowmaking would result in an estimated
net average reduction in groundwater re-
charge to regional aquifer of slightly less
than two percent of city’s total annual
water production.  National Environmen-
tal Policy Act of 1969, § 102(2)(C), 42
U.S.C.A. § 4332(2)(C).

11. Environmental Law O604(6)
Final Environmental Impact State-

ment (FEIS) prepared by Forest Service
concerning proposed use of recycled
wastewater to make artificial snow for
commercial ski resort satisfied its obli-
gations under the NEPA to discuss effects
of proposed action on human environment;
FEIS made clear that Forest Service had
conducted extensive analysis of issue,
drawing from existing literature and ex-
tensive consultation with affected Indian
tribes, and the FEIS described at length
the religious beliefs and practices of tribes
and impact that proposal would likely have
on those beliefs and practices.  National
Environmental Policy Act of 1969,
§ 102(2)(A), 42 U.S.C.A. § 4332(2)(A).

12. Environmental Law O89
In preparing Final Environmental Im-

pact Statement (FEIS) concerning pro-
posed use of recycled wastewater to make
artificial snow for commercial ski resort
located on mountain that was considered
sacred by some Indian tribes, Forest Ser-
vice’s consultation process concerning ef-
fects on historic properties to which Indian
tribes attached religious and cultural sig-
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nificance was substantively and procedur-
ally adequate under National Historic
Preservation Act (NHPA).  16 U.S.C.A.
§ 470a(d)(6).

West Codenotes

Recognized as Unconstitutional
42 U.S.C.A. § 2000bb-1, 42 U.S.C.A.

§ 2000bb-2, 42 U.S.C.A. § 2000bb-3, 42
U.S.C.A. § 2000bb-4

Howard M. Shanker (argued), Laura
Lynn Berglan, The Shanker Law Firm,
PLC, Tempe, AZ;  Jack F. Trope (argued),
Association on American Indian Affairs,
Rockville, MD;  Kimberly Schooley, DNA–
People’s Legal Services, Flagstaff, Ari-
zona;  Terence M. Gurley and Zackeree
Kelin, DNA–People’s Legal Services, Win-
dow Rock, AZ;  Lisa A. Reynolds, James
E. Scarboro (argued), Arnold & Porter
LLP, Denver, CO;  Anthony S. Canty, Ly-
nelle Kym Hartway, Office of General
Counsel, The Hopi Tribe, Kykotsmovi, AZ,
for the plaintiffs-appellants.

Catherine E. Stetson (argued), Andrew
L. Spielman, Hogan & Hartson LLP,
Washington, DC;  Janice M. Schneider,
Latham & Watkins LLP, Washington, DC;
Sue Ellen Wooldridge, Matthew J.
McKeown, Andrew C. Mergen, Kathryn E.
Kovacs, Lane M. McFadden (argued),
United States Department of Justice, En-
vironment & Natural Resources Division,
Washington, DC;  Philip A. Robbins, Paul
G. Johnson, Michael J. O’Connor, John J.
Egbert, Jennings, Strouss & Salmon,
P.L.C., Phoenix, AZ, for the defendants-
appellees.

Geraldine Link, National Ski Areas As-
sociation, Lakewood, CO;  Ezekiel J.
Williams, Jacy T. Rock, Faegre & Benson
LLP, Denver, CO;  Glenn E. Porzak, P.
Fritz Holleman, Eli A. Feldman, Porzak
Browning & Bushong LLP, Boulder, CO;
for the National Ski Areas Association as
Amicus Curiae in Support of the defen-
dants-appellees.

William Perry Pendley, Mountain States
Legal Foundation, Lakewood, CO;  for the
Mountain States Legal Foundation as
Amicus Curiae in Support of the defen-
dants-appellees.

Appeal from the United States District
Court for the District of Arizona;  Paul G.
Rosenblatt, District Judge, Presiding.
D.C. Nos. CV–05–01824–PGR, CV–05–
01914–PGR, CV–05–01949–PGR, CV–05–
01966–PGR.

Before:  ALEX KOZINSKI, Chief
Judge, HARRY PREGERSON,
DIARMUID F. O’SCANNLAIN,
PAMELA ANN RYMER, ANDREW J.
KLEINFELD, BARRY G. SILVERMAN,
W. FLETCHER, RAYMOND C.
FISHER, RICHARD R. CLIFTON,
CARLOS T. BEA, and SANDRA S.
IKUTA, Circuit Judges.

Opinion by Judge BEA;  Dissent by
Judge WILLIAM A. FLETCHER.

BEA, Circuit Judge:

In this case, American Indians ask us to
prohibit the federal government from al-
lowing the use of artificial snow for skiing
on a portion of a public mountain sacred in
their religion.  At the heart of their claim
is the planned use of recycled wastewater,
which contains 0.0001% human waste, to
make artificial snow.1  The Plaintiffs claim

1. It appears that some of the Plaintiffs would
challenge any means of making artificial
snow, even if no recycled wastewater were

used.  Panel Oral Argument (Sept. 14, 2006)
at 12:25–12:45 (Hopi Plaintiffs).
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the use of such snow on a sacred mountain
desecrates the entire mountain, deprecates
their religious ceremonies, and injures
their religious sensibilities.  We are called
upon to decide whether this government-
approved use of artificial snow on govern-
ment-owned park land violates the Reli-
gious Freedom Restoration Act of 1993
(‘‘RFRA’’), 42 U.S.C. §§ 2000bb et seq., the
National Environmental Policy Act of 1969
(‘‘NEPA’’), 42 U.S.C. §§ 4321 et seq., and
the National Historic Preservation Act
(‘‘NHPA’’), 16 U.S.C. §§ 470 et seq.  We
hold that it does not, and affirm the dis-
trict court’s denial of relief on all grounds.

* * *

Plaintiff Indian tribes and their mem-
bers consider the San Francisco Peaks in
Northern Arizona to be sacred in their
religion.2  They contend that the use of
recycled wastewater to make artificial
snow for skiing on the Snowbowl, a ski
area that covers approximately one per-
cent of the San Francisco Peaks, will spiri-
tually contaminate the entire mountain and
devalue their religious exercises.  The dis-
trict court found the Plaintiffs’ beliefs to
be sincere;  there is no basis to challenge
that finding.  The district court also found,
however, that there are no plants, springs,
natural resources, shrines with religious
significance, or religious ceremonies that
would be physically affected by the use of
such artificial snow.  No plants would be
destroyed or stunted;  no springs polluted;
no places of worship made inaccessible, or
liturgy modified.  The Plaintiffs continue
to have virtually unlimited access to the
mountain, including the ski area, for reli-

gious and cultural purposes.  On the
mountain, they continue to pray, conduct
their religious ceremonies, and collect
plants for religious use.

Thus, the sole effect of the artificial
snow is on the Plaintiffs’ subjective spiritu-
al experience.  That is, the presence of the
artificial snow on the Peaks is offensive to
the Plaintiffs’ feelings about their religion
and will decrease the spiritual fulfillment
Plaintiffs get from practicing their religion
on the mountain.  Nevertheless, a govern-
ment action that decreases the spirituality,
the fervor, or the satisfaction with which a
believer practices his religion is not what
Congress has labeled a ‘‘substantial bur-
den’’—a term of art chosen by Congress to
be defined by reference to Supreme Court
precedent—on the free exercise of religion.
Where, as here, there is no showing the
government has coerced the Plaintiffs to
act contrary to their religious beliefs under
the threat of sanctions, or conditioned a
governmental benefit upon conduct that
would violate the Plaintiffs’ religious be-
liefs, there is no ‘‘substantial burden’’ on
the exercise of their religion.

Were it otherwise, any action the federal
government were to take, including action
on its own land, would be subject to the
personalized oversight of millions of citi-
zens.  Each citizen would hold an individu-
al veto to prohibit the government action
solely because it offends his religious be-
liefs, sensibilities, or tastes, or fails to sat-
isfy his religious desires.  Further, giving
one religious sect a veto over the use of
public park land would deprive others of

2. The Plaintiffs–Appellants in this case are the
Navajo Nation, the Hopi Tribe, the Havasupai
Tribe, the Hualapai Tribe, the Yavapai–
Apache Nation, the White Mountain Apache
Nation, Bill Bucky Preston (a member of the
Hopi Tribe), Norris Nez (a member of the
Navajo Nation), Rex Tilousi (a member of the
Havasupai Tribe), Dianna Uqualla (a member

of the Havasupai Tribe), the Sierra Club, the
Center for Biological Diversity, and the Flag-
staff Activist Network.

The Defendants–Appellees are the United
States Forest Service;  Nora Rasure, the For-
est Supervisor;  Harv Forsgren, the Regional
Forester;  and Intervenor Arizona Snowbowl
Resort Limited Partnership.
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the right to use what is, by definition, land
that belongs to everyone.

‘‘[W]e are a cosmopolitan nation made
up of people of almost every conceivable
religious preference.’’  Braunfeld v.
Brown, 366 U.S. 599, 606, 81 S.Ct. 1144, 6
L.Ed.2d 563 (1961).  Our nation recognizes
and protects the expression of a great
range of religious beliefs.  Nevertheless,
respecting religious credos is one thing;
requiring the government to change its
conduct to avoid any perceived slight to
them is quite another.  No matter how
much we might wish the government to
conform its conduct to our religious prefer-
ences, act in ways that do not offend our
religious sensibilities, and take no action
that decreases our spiritual fulfillment, no
government—let alone a government that
presides over a nation with as many reli-
gions as the United States of America—
could function were it required to do so.
Lyng v. Nw. Indian Cemetery Protective
Ass’n, 485 U.S. 439, 452, 108 S.Ct. 1319, 99
L.Ed.2d 534 (1988).

I. Factual and Procedural
Background3

The Snowbowl ski area (‘‘the Snow-
bowl’’) is located on federally owned public
land and operates under a special use per-
mit issued by the United States Forest
Service (‘‘the Forest Service’’).  Navajo
Nation v. U.S. Forest Serv., 408 F.Supp.2d
866, 883–84 (D.Ariz.2006).  Specifically, the
Snowbowl is situated on Humphrey’s Peak,
the highest of the San Francisco Peaks
(‘‘the Peaks’’), located within the Coconino
National Forest in Northern Arizona.  Id.

at 869, 883.  The Peaks cover about 74,000
acres.  Id. at 883.  The Snowbowl sits on
777 acres, or approximately one percent of
the Peaks.  Id. at 883–84.

The Forest Service designated the
Snowbowl as a public recreation facility
after finding the Snowbowl ‘‘represented
an opportunity for the general public to
access and enjoy public lands in a manner
that the Forest Service could not other-
wise offer in the form of a major facility
anywhere in Arizona.’’  Id. at 884.  The
Snowbowl has been in operation since the
1930s and is the only downhill ski area
within the Coconino National Forest.4  Id.

The Peaks have long-standing religious
and cultural significance to Indian tribes.
The tribes believe the Peaks are a living
entity.  Id. at 887.  They conduct religious
ceremonies, such as the Navajo Blessing-
way Ceremony, on the Peaks.  Id. The
tribes also collect plants, water, and other
materials from the Peaks for medicinal
bundles and tribal healing ceremonies.  Id.
According to the tribes, the presence of
the Snowbowl desecrates for them the
spirituality of the Peaks.  Id. Certain Indi-
an religious practitioners believe the dese-
cration of the Peaks has caused many di-
sasters, including the September 11, 2001
terrorist attacks, the Columbia Space
Shuttle accident, and increases in natural
disasters.  Id.

This case is not the first time Indian
tribes have challenged the operation of the
Snowbowl.  In 1981, before the enactment
of RFRA, the tribes brought a challenge to
the Forest Service’s approval of a number

3. We find no clear error in the district court’s
findings of fact, so our statement of the facts
is based on the district court opinion.  The
dissent cursorily asserts that ‘‘the majority
misstates the evidence below,’’ Dissent at
1081, but fails to cite any fact in the opinion
that it claims to be misstated, or as to which
the district court erred in its findings of fact.

4. In addition to downhill skiing, many other
activities are conducted on the Peaks:  sheep
and cattle grazing, timber harvesting, road
building, mining, motorcross, mountain bik-
ing, horseback riding, hiking, and camping.
Navajo Nation, 408 F.Supp.2d at 884.  Fur-
ther, gas and electric transmission lines, wa-
ter pipelines, and cellular towers are located
on the Peaks.  Id.
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of upgrades to the Snowbowl, including the
installation of new lifts, slopes, and facili-
ties.  See Wilson v. Block, 708 F.2d 735,
739 (D.C.Cir.1983).5  The tribes asserted
that the approved upgrades would ‘‘seri-
ously impair their ability to pray and con-
duct ceremonies upon the Peaks’’ and to
gather from the Peaks sacred objects nec-
essary to their religious practices.  Id. at
740.  According to the tribes, this consti-
tuted an unconstitutional burden on the
exercise of their religion under the Free
Exercise Clause of the First Amendment.
Id.

The D.C. Circuit in Wilson rejected the
Indian tribes’ challenge to the upgrades.
Id. at 739–45.  Although the court noted
that the proposed upgrades would cause
the Indians ‘‘spiritual disquiet,’’ the up-
grades did not impose a sufficient burden
on the exercise of their religion:  ‘‘Many
government actions may offend religious
believers, and may cast doubt upon the
veracity of religious beliefs, but unless
such actions penalize faith, they do not
burden religion.’’  Id. at 741–42.  The In-
dian tribes have continued to conduct reli-
gious activities on the Peaks ever since.
Navajo Nation, 408 F.Supp.2d at 884.

With this brief background, we turn to
the Plaintiffs’ challenge in this case.  In
2002, the Snowbowl submitted a proposal
to the Forest Service to upgrade its opera-
tions.  Id. at 885.  The proposal included a
request for artificial snowmaking from re-
cycled wastewater for use on the Snow-
bowl.  Id. The Snowbowl had suffered

highly variable snowfall for several years;
this resulted in operating losses that
threatened its ski operation.  Id. at 884–
85, 907.  Indeed, the district court found
that artificial snowmaking is ‘‘needed to
maintain the viability of the Snowbowl as a
public recreational resource.’’  Id. at 907.

The recycled wastewater to be used for
snowmaking is classified as ‘‘Av’’ by the
Arizona Department of Environmental
Quality (‘‘ADEQ’’).6  Id. at 887.  Av recy-
cled wastewater is the highest quality of
recycled wastewater recognized by Ari-
zona law and may be safely and beneficial-
ly used for many purposes, including irri-
gating school ground landscapes and food
crops.  See Ariz. Admin. Code R18–11–309
tbl.  A. Further, the ADEQ has specifical-
ly approved the use of recycled wastewater
for snowmaking.  Id.

In addition to being used to make snow,
the recycled wastewater also will be used
for fire suppression on the Peaks.  Navajo
Nation, 408 F.Supp.2d at 886.  The pipe-
line that will transport the recycled waste-
water to the Snowbowl will be equipped
with fire hydrants to provide water for fire
suppression in rural residential areas and
to fight forest fires.  Id. Further, a reser-
voir of recycled wastewater will be kept on
the Snowbowl for forest fire suppression.
Id.

The Forest Service conducted an exten-
sive review of the Snowbowl’s proposal.
As part of its review, the Forest Service
made more than 500 contacts with Indian

5. At the time Wilson was decided, artificial
snow from recycled wastewater was not used
on the Snowbowl and was thus not at issue.

6. The recycled wastewater that will be used
at the Snowbowl ‘‘will undergo specific ad-
vanced treatment requirements, including
tertiary treatment with disinfection.  In addi-
tion, the reclaimed water will comply with
specific monitoring requirements, including
frequent microbiological testing to assure pa-

thogens are removed, and reporting require-
ments.’’  Navajo Nation, 408 F.Supp.2d at
887.  Further, the recycled wastewater will
‘‘comply with extensive treatment and moni-
toring requirements under three separate
permit programs:  the Arizona Pollutant Dis-
charge Elimination System (‘AZPDES’) Per-
mit, the Arizona Aquifer Protection Permit
Program, and the Water Reuse Program.’’
Id.
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tribes, including between 40 and 50 meet-
ings, to determine the potential impact of
the proposal on the tribes.7  Id. at 885.  In
a December 2004 Memorandum of Agree-
ment, the Forest Service committed to,
among other things:  (1) continue to allow
the tribes access to the Peaks, including
the Snowbowl, for cultural and religious
purposes;  and (2) work with the tribes
periodically to inspect the conditions of the
religious and cultural sites on the Peaks
and ensure the tribes’ religious activities
on the Peaks are uninterrupted.  Id. at
900–01.

Following the review process, the For-
est Supervisor approved the Snowbowl’s
proposal, including the use of recycled
wastewater to make artificial snow, and
issued a Final Environmental Impact
Statement and a Record of Decision in
February 2005.  Id. at 885–86.  The Plain-
tiffs appealed the Forest Supervisor’s deci-
sion approving the Snowbowl’s proposal to
an administrative appeal board within the
Forest Service.  Id. In June 2005, the
Forest Service issued its final administra-
tive decision and affirmed the Forest Su-

pervisor’s approval of the proposed up-
grades.  Id. at 886.

After their unsuccessful administrative
appeal, the Plaintiffs filed this action in
federal district court.  The Plaintiffs al-
leged that the Forest Service’s authoriza-
tion of the use of recycled wastewater on
the Snowbowl violates:  (1) RFRA;  (2)
NEPA;  (3) NHPA;  (4) ESA;  (5) the
Grand Canyon National Park Enlargement
Act (‘‘GCEA’’), 16 U.S.C. § 228i;  and (6)
the National Forest Management Act of
1976 (‘‘NFMA’’), 16 U.S.C. §§ 1600 et seq.8

Id. at 871.  Following cross-motions for
summary judgment, the district court de-
nied the Plaintiffs’ motions for summary
judgment and granted the Defendants’ mo-
tion for summary judgment on all claims,
except the RFRA claim.  Id. at 869, 908.

After an 11–day bench trial on the
RFRA claim, the district court held that
the proposed upgrades, including the use
of recycled wastewater to make artificial
snow on the Peaks, do not violate RFRA.
Id. at 883, 907.  The district court found
that the upgrades did not bar the Plain-
tiffs’ ‘‘access, use, or ritual practice on any
part of the Peaks.’’  Id. at 905.  As a

7. Of course, the impact of the Snowbowl pro-
posal on the American Indian tribes is not the
only factor the Forest Service must consider
in administering the Coconino National For-
est.  Congress has directed the Forest Service
to manage the National Forests for ‘‘outdoor
recreation, range, timber, watershed, and
wildlife and fish purposes.’’  16 U.S.C. § 528.
Additionally, the Forest Service must follow a
number of other directives under federal laws
and executive orders in administering the Co-
conino National Forest, including, but not
limited to:  NEPA;  NHPA;  the Endangered
Species Act of 1973 (‘‘ESA’’), 16 U.S.C.
§ 1531 et seq.;  the National Forest Ski Area
Permit Act of 1986, 16 U.S.C. § 497b;  the
Wilderness Act, 16 U.S.C. § 1131 et seq.;  and
the Multiple–Use Sustained–Yield Act of 1960,
16 U.S.C. §§ 528 et seq.  Navajo Nation, 408
F.Supp.2d at 896.

The Forest Service’s task is complicated by
the number of sacred sites under its jurisdic-

tion.  In the Coconino National Forest alone,
there are approximately a dozen mountains
recognized as sacred by American Indian
tribes.  Id. at 897.  The district court found
the tribes hold other landscapes to be sacred
as well, such as canyons and canyon systems,
rivers and river drainages, lakes, discrete me-
sas and buttes, rock formations, shrines, gath-
ering areas, pilgrimage routes, and prehistor-
ic sites.  Id. Within the Southwestern Region
forest lands alone, there are between 40,000
and 50,000 prehistoric sites.  Id. The district
court also found the Navajo and the Hualapai
Plaintiffs consider the entire Colorado River
to be sacred.  Id. at 897–98.  New sacred
areas are continuously being recognized by
the Plaintiffs.  Id. at 898.

8. On appeal, the Plaintiffs have abandoned
their claims under the ESA, GCEA, and
NFMA, leaving only the RFRA, NEPA, and
NHPA claims.
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result, the court held that the Plaintiffs
had failed to demonstrate the Snowbowl
upgrade ‘‘coerces them into violating their
religious beliefs or penalizes their religious
activity,’’ as required to establish a sub-
stantial burden on the exercise of their
religion under RFRA. Id.

A three-judge panel of this court re-
versed the district court in part, holding
that the use of recycled wastewater on the
Snowbowl violates RFRA, and in one re-
spect, that the Forest Service failed to
comply with NEPA. See Navajo Nation v.
U.S. Forest Serv., 479 F.3d 1024, 1029 (9th
Cir.2007).  The panel affirmed the grant of
summary judgment to the Defendants on
four of five NEPA claims and the NHPA
claim.  Id. We took the case en banc to
revisit the panel’s decision and to clarify
our circuit’s interpretation of ‘‘substantial
burden’’ under RFRA.

II. Standard of Review

[1, 2] We review de novo the district
court’s grant of summary judgment.
Muckleshoot Indian Tribe v. U.S. Forest
Serv., 177 F.3d 800, 804 (9th Cir.1999).
We review the district court’s conclusions
of law following a bench trial de novo and
its findings of fact for clear error.  Lentini
v. Cal. Ctr. for the Arts, Escondido, 370
F.3d 837, 843 (9th Cir.2004).

III. Religious Freedom Restoration
Act of 1993

[3] Plaintiffs contend the use of artifi-
cial snow, made from recycled wastewater,

on the Snowbowl imposes a substantial
burden on the free exercise of their reli-
gion, in violation of the Religious Freedom
Restoration Act of 1993 (‘‘RFRA’’), 42
U.S.C. §§ 2000bb et seq.  We hold that the
Plaintiffs have failed to establish a RFRA
violation.  The presence of recycled waste-
water on the Peaks does not coerce the
Plaintiffs to act contrary to their religious
beliefs under the threat of sanctions, nor
does it condition a governmental benefit
upon conduct that would violate their reli-
gious beliefs, as required to establish a
‘‘substantial burden’’ on religious exercise
under RFRA.9

RFRA was enacted in response to the
Supreme Court’s decision in Employment
Division v. Smith, 494 U.S. 872, 110 S.Ct.
1595, 108 L.Ed.2d 876 (1990).10  In Smith,
the Supreme Court held that the Free
Exercise Clause does not bar the govern-
ment from burdening the free exercise of
religion with a ‘‘valid and neutral law of
general applicability.’’  Id. at 879, 110
S.Ct. 1595 (citation and internal quotation
marks omitted).  Applying that standard,
the Smith Court rejected the Free Exer-
cise Clause claims of the plaintiffs, who
were denied state unemployment compen-
sation after being discharged from their
jobs for ingesting peyote for religious pur-
poses.  Id. at 890, 110 S.Ct. 1595.

Congress found that in Smith, the ‘‘Su-
preme Court virtually eliminated the re-
quirement that the government justify
burdens on religious exercise imposed by
laws neutral toward religion.’’  42 U.S.C.

9. The Defendants do not contend RFRA is
inapplicable to the government’s use and
management of its own land, which is at issue
in this case.  Because this issue was not
raised or briefed by the parties, we have no
occasion to consider it.  Therefore, we as-
sume, without deciding, that RFRA applies to
the government’s use and management of its
land, and conclude there is no RFRA violation
in this case.

10. In City of Boerne v. Flores, 521 U.S. 507,
117 S.Ct. 2157, 138 L.Ed.2d 624 (1997), the
Supreme Court invalidated RFRA as applied
to the States and their subdivisions, holding
RFRA exceeded Congress’s powers under the
Enforcement Clause of the Fourteenth
Amendment.  Id. at 532, 536, 117 S.Ct. 2157.
We have held that RFRA remains operative as
to the federal government.  See Guam v.
Guerrero, 290 F.3d 1210, 1220–22 (9th Cir.
2002).
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§ 2000bb(a)(4).  Congress further found
that ‘‘laws ‘neutral’ toward religion may
burden religious exercise as surely as laws
intended to interfere with religious exer-
cise.’’  Id. § 2000bb(a)(2).  With the enact-
ment of RFRA, Congress created a cause
of action for persons whose exercise of
religion is substantially burdened by a gov-
ernment action, regardless of whether the
burden results from a neutral law of gen-
eral applicability.  See id. § 2000bb–1.
RFRA states, in relevant part:

(a) In general
Government shall not substantially bur-
den a person’s exercise of religion even
if the burden results from a rule of
general applicability, except as provided
in subsection (b) of this section.
(b) Exception
Government may substantially burden a
person’s exercise of religion only if it
demonstrates that application of the
burden to the person—
(1) is in furtherance of a compelling gov-
ernmental interest;  and
(2) is the least restrictive means of fur-
thering that compelling governmental
interest.

Id.

[4, 5] To establish a prima facie RFRA
claim, a plaintiff must present evidence
sufficient to allow a trier of fact rationally
to find the existence of two elements.
First, the activities the plaintiff claims are
burdened by the government action must
be an ‘‘exercise of religion.’’  See id.
§ 2000bb–1(a).  Second, the government
action must ‘‘substantially burden’’ the
plaintiff’s exercise of religion.  See id.  If
the plaintiff cannot prove either element,
his RFRA claim fails.  Conversely, should
the plaintiff establish a substantial burden
on his exercise of religion, the burden of
persuasion shifts to the government to
prove that the challenged government ac-
tion is in furtherance of a ‘‘compelling gov-
ernmental interest’’ and is implemented by

‘‘the least restrictive means.’’  See id.
§ 2000bb–1(b).  If the government cannot
so prove, the court must find a RFRA
violation.

We now turn to the application of these
principles to the facts of this case.  The
first question is whether the activities
Plaintiffs claim are burdened by the use of
recycled wastewater on the Snowbowl con-
stitute an ‘‘exercise of religion.’’  RFRA
defines ‘‘exercise of religion’’ as ‘‘any exer-
cise of religion, whether or not compelled
by, or central to, a system of religious
belief.’’  42 U.S.C. § 2000bb–2(4);  42
U.S.C. § 2000cc–5(7)(A).  The Defendants
do not contest the district court’s holding
that the Plaintiffs’ religious beliefs are sin-
cere and the Plaintiffs’ religious activities
on the Peaks constitute an ‘‘exercise of
religion’’ within the meaning of RFRA.

The crux of this case, then, is whether
the use of recycled wastewater on the
Snowbowl imposes a ‘‘substantial burden’’
on the exercise of the Plaintiffs’ religion.
RFRA does not specifically define ‘‘sub-
stantial burden.’’  Fortunately, we are not
required to interpret the term by our own
lights.  Rather, we are guided by the ex-
press language of RFRA and decades of
Supreme Court precedent.

A.

Our interpretation begins, as it must,
with the statutory language.  RFRA’s
stated purpose is to ‘‘restore the compel-
ling interest test as set forth in Sherbert v.
Verner, 374 U.S. 398, 83 S.Ct. 1790, 10
L.Ed.2d 965 (1963) and Wisconsin v. Yo-
der, 406 U.S. 205, 92 S.Ct. 1526, 32
L.Ed.2d 15 (1972) and to guarantee its
application in all cases where free exercise
of religion is substantially burdened.’’  42
U.S.C. § 2000bb(b)(1).  RFRA further
states ‘‘the compelling interest test as set
forth in TTT Federal court rulings [prior to
Smith ] is a workable test for striking
sensible balances between religious liberty
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and competing prior governmental inter-
ests.’’  Id. § 2000bb(a)(5).

Of course, the ‘‘compelling interest test’’
cited in the above-quoted RFRA provisions
applies only if there is a substantial bur-
den on the free exercise of religion.  That
is, the government is not required to prove
a compelling interest for its action or that
its action involves the least restrictive
means to achieve its purpose, unless the
plaintiff first proves the government action
substantially burdens his exercise of reli-
gion.  The same cases that set forth the
compelling interest test also define what
kind or level of burden on the exercise of
religion is sufficient to invoke the compel-
ling interest test.  See Hernandez v.
Comm’r, 490 U.S. 680, 699, 109 S.Ct. 2136,
104 L.Ed.2d 766 (1989) (noting the ‘‘free
exercise inquiry asks whether government
has placed a substantial burden’’ on the
free exercise of religion (citing Yoder and
other pre-Smith decisions)).  Therefore,
the cases that RFRA expressly adopted
and restored—Sherbert, Yoder, and federal
court rulings prior to Smith—also control
the ‘‘substantial burden’’ inquiry.

It is to those decisions we now turn.

B.
In Sherbert, a Seventh-day Adventist

was fired by her South Carolina employer
because she refused to work on Saturdays,
her faith’s day of rest.  Sherbert, 374 U.S.
at 399, 83 S.Ct. 1790.  Sherbert filed a
claim for unemployment compensation
benefits with the South Carolina Employ-
ment Security Commission, which denied
her claim, finding she had failed to accept
work without good cause.  Id. at 399–401,

83 S.Ct. 1790.  The Supreme Court held
South Carolina could not, under the Free
Exercise Clause, condition unemployment
compensation so as to deny benefits to
Sherbert because of the exercise of her
faith.  Such a condition unconstitutionally
forced Sherbert ‘‘to choose between follow-
ing the precepts of her religion and forfeit-
ing benefits, on the one hand, and aban-
doning one of the precepts of her religion
in order to accept work, on the other
hand.’’  Id. at 404, 83 S.Ct. 1790.11

In Yoder, defendants, who were mem-
bers of the Amish religion, were convicted
of violating a Wisconsin law that required
their children to attend school until the
children reached the age of sixteen, under
the threat of criminal sanctions for the
parents.  Yoder, 406 U.S. at 207–08, 92
S.Ct. 1526.  The defendants sincerely be-
lieved their children’s attendance in high
school was ‘‘contrary to the Amish religion
and way of life.’’  Id. at 209, 92 S.Ct. 1526.
The Supreme Court reversed the defen-
dants’ convictions, holding the application
of the compulsory school-attendance law to
the defendants ‘‘unduly burden[ed]’’ the
exercise of their religion, in violation of the
Free Exercise Clause.  Id. at 207, 220, 92
S.Ct. 1526.  According to the Court, the
Wisconsin law ‘‘affirmatively compel[led
the defendants], under threat of criminal
sanction, to perform acts undeniably at
odds with fundamental tenets of their reli-
gious beliefs.’’  Id. at 218, 92 S.Ct. 1526.

[6] The Supreme Court’s decisions in
Sherbert and Yoder, relied upon and incor-
porated by Congress into RFRA, lead to
the following conclusion:  Under RFRA, a

11. As the Supreme Court later elaborated:
Where the state conditions receipt of an
important benefit upon conduct proscribed
by a religious faith, or where it denies such
a benefit because of conduct mandated by
religious belief, thereby putting substantial
pressure on an adherent to modify his be-
havior and to violate his beliefs, a burden

upon religion exists.  While the compulsion
may be indirect, the infringement upon free
exercise is nonetheless substantial.

Thomas v. Review Bd. of Ind. Employment
Sec. Div., 450 U.S. 707, 717–18, 101 S.Ct.
1425, 67 L.Ed.2d 624 (1981) (emphasis add-
ed) (discussing Sherbert ).
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‘‘substantial burden’’ is imposed only when
individuals are forced to choose between
following the tenets of their religion and
receiving a governmental benefit (Sher-
bert ) or coerced to act contrary to their
religious beliefs by the threat of civil or
criminal sanctions (Yoder ).  Any burden
imposed on the exercise of religion short of
that described by Sherbert and Yoder is
not a ‘‘substantial burden’’ within the
meaning of RFRA, and does not require
the application of the compelling interest
test set forth in those two cases.

Applying Sherbert and Yoder, there is no
‘‘substantial burden’’ on the Plaintiffs’ ex-
ercise of religion in this case.  The use of
recycled wastewater on a ski area that
covers one percent of the Peaks does not
force the Plaintiffs to choose between fol-
lowing the tenets of their religion and re-
ceiving a governmental benefit, as in Sher-
bert.  The use of recycled wastewater to
make artificial snow also does not coerce
the Plaintiffs to act contrary to their reli-

gion under the threat of civil or criminal
sanctions, as in Yoder.  The Plaintiffs are
not fined or penalized in any way for prac-
ticing their religion on the Peaks or on the
Snowbowl.  Quite the contrary:  the For-
est Service ‘‘has guaranteed that religious
practitioners would still have access to the
Snowbowl’’ and the rest of the Peaks for
religious purposes.  Navajo Nation, 408
F.Supp.2d at 905.

The only effect of the proposed up-
grades is on the Plaintiffs’ subjective, emo-
tional religious experience.  That is, the
presence of recycled wastewater on the
Peaks is offensive to the Plaintiffs’ reli-
gious sensibilities.  To plaintiffs, it will
spiritually desecrate a sacred mountain
and will decrease the spiritual fulfillment
they get from practicing their religion on
the mountain.  Nevertheless, under Su-
preme Court precedent, the diminishment
of spiritual fulfillment—serious though it
may be—is not a ‘‘substantial burden’’ on
the free exercise of religion.12

12. The dissent’s assertion that we misunder-
stand the ‘‘nature of religious belief and prac-
tice’’ is misplaced.  See Dissent at 1096.  One
need not study the writings of Sir Francis
Bacon, id. at 1080–81, or William James, id.
at 1096, to understand ‘‘religious exercise in-
variably, and centrally, involves a ‘subjective
spiritual experience.’ ’’  Id. at 1096.  We
agree with the dissent that spiritual fulfill-
ment is a central part of religious exercise.
We also note that the Indians’ conception of
their lives as intertwined with particular
mountains, rivers, and trees, which are divine
parts of their being, is very well explained in
the dissent.  Nevertheless, the question in this
case is not whether a subjective spiritual ex-
perience constitutes an ‘‘exercise of religion’’
under RFRA. That question is undisputed:
The Indians’ religious activities on the Peaks,
including the spiritual fulfillment they derive
from such religious activities, are an ‘‘exer-
cise of religion.’’

Rather, the sole question is whether a gov-
ernment action that affects only subjective
spiritual fulfillment ‘‘substantially burdens’’
the exercise of religion.  For all of the rich
complexity that describes the profound inte-

gration of man and mountain into one, the
burden of the recycled wastewater can only
be expressed by the Plaintiffs as damaged
spiritual feelings.  Under Supreme Court
precedent, government action that diminishes
subjective spiritual fulfillment does not ‘‘sub-
stantially burden’’ religion.

Indeed, the Supreme Court in Yoder drew
the same distinction between objective and
subjective effect on religious exercise that the
dissent criticizes us for drawing today:  ‘‘Nor
is the impact of the compulsory-attendance
law confined to grave interference with im-
portant Amish religious tenets from a subjec-
tive point of view. It carries with it precisely
the kind of objective danger to the free exer-
cise of religion that the First Amendment was
designed to prevent.’’  Yoder, 406 U.S. at 218,
92 S.Ct. 1526 (emphasis added).  Contrary to
the dissent’s assertions, in Yoder, it was not
the effect of the high school’s secular edu-
cation on the children’s subjective religious
sensibilities that constituted the undue burden
on the free exercise of religion.  Rather, the
undue burden was the penalty of criminal
sanctions on the parents for refusing to enroll
their children in such school.  See Lyng, 485
U.S. at 457, 108 S.Ct. 1319 (‘‘[T]here is noth-
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The Supreme Court’s decision in Lyng
v. Northwest Indian Cemetery Protective
Ass’n, 485 U.S. 439, 108 S.Ct. 1319, 99
L.Ed.2d 534 (1988), is on point.  In Lyng,
Indian tribes challenged the Forest Ser-
vice’s approval of plans to construct a log-
ging road in the Chimney Rock area of the
Six Rivers National Forest in California.
Id. at 442, 108 S.Ct. 1319.  The tribes
contended the construction would interfere
with their free exercise of religion by dis-
turbing a sacred area.  Id. at 442–43, 108
S.Ct. 1319.  The area was an ‘‘integral and
indispensable part’’ of the tribes’ religious
practices, and a Forest Service study con-
cluded the construction ‘‘would cause seri-
ous and irreparable damage to the sacred
areas.’’  Id. at 442, 108 S.Ct. 1319 (cita-

tions and internal quotation marks omit-
ted).

The Supreme Court rejected the Indian
tribes’ Free Exercise Clause challenge.13

The Court held the government plan,
which would ‘‘diminish the sacredness’’ of
the land to Indians and ‘‘interfere signifi-
cantly’’ with their ability to practice their
religion, did not impose a burden ‘‘heavy
enough’’ to violate the Free Exercise
Clause.  Id. at 447–49, 108 S.Ct. 1319.14

The plaintiffs were not ‘‘coerced by the
Government’s action into violating their re-
ligious beliefs’’ (as in Yoder ) nor did the
‘‘governmental action penalize religious ac-
tivity by denying [the plaintiffs] an equal
share of the rights, benefits, and privileges

ing whatsoever in the Yoder opinion to sup-
port the proposition that the ‘impact’ on the
Amish religion would have been constitution-
ally problematic if the statute at issue had not
been coercive in nature.’’);  Yoder, 406 U.S. at
218, 92 S.Ct. 1526 (‘‘The impact of the com-
pulsory-attendance law on respondents’ prac-
tice of the Amish religion is not only severe,
but inescapable, for the Wisconsin law affir-
matively compels them, under threat of crimi-
nal sanction, to perform acts undeniably at
odds with fundamental tenets of their reli-
gious beliefs.’’).  Likewise, in Sherbert, the
protected interest was the receipt of unem-
ployment benefits and not, as the dissent con-
tends, the right to take religious rest on Satur-
day.  See Sherbert, 374 U.S. at 410, 83 S.Ct.
1790 (‘‘This holding TTT reaffirms a principle
that TTT no State may exclude TTT the mem-
bers of any TTT faith, because of their faith, or
lack of it, from receiving the benefits of public
welfare legislation.’’ (citations and internal
quotation marks omitted)).  The Sherbert
Court certainly did not hold public employers
were required not to work their Seventh-day
Adventist employees on Saturdays, or not to
fire them if they refused to work on Satur-
days.  Hence, the protected interest was not a
mandatory day off, but the money from unem-
ployment benefits that voluntarily taking the
day off would otherwise forfeit.

13. That Lyng was a Free Exercise Clause, not
RFRA, challenge is of no material conse-
quence.  Congress expressly instructed the

courts to look to pre-Smith Free Exercise
Clause cases, which include Lyng, to interpret
RFRA. See 42 U.S.C. § 2000bb(a)(5) (‘‘[T]he
compelling interest test as set forth in TTT
Federal court rulings [prior to Smith ] is a
workable test for striking sensible balances
between religious liberty and competing prior
governmental interests.’’).

14. Our dissenting colleague is therefore incor-
rect in his assertion that ‘‘Lyng did not hold
that the road at issue would cause no ‘sub-
stantial burden’ on religious exercise.’’  See
Dissent at 1089–90.  Although Lyng did not
use the precise phrase ‘‘substantial burden,’’
it squarely held the government plan did not
impose a ‘‘burden TTT heavy enough’’ on reli-
gious exercise to trigger the compelling inter-
est test:  ‘‘It is undisputed that the Indian
respondents’ beliefs are sincere and that the
Government’s proposed actions will have se-
vere adverse effects on the practice of their
religion.  Those respondents contend that the
burden on their religious practices is heavy
enough to violate the Free Exercise Clause
unless the Government can demonstrate a
compelling need [in its project.]  We dis-
agree.’’  Lyng, 485 U.S. at 447, 108 S.Ct.
1319.  Thus, Lyng declined to require the
government to show a compelling interest
because the burden on the exercise of the
Indians’ religion was not ‘‘heavy enough’’—
not, as the dissent asserts, despite the pres-
ence of a substantial burden on the exercise
of their religion.  See Dissent at 1089–90.
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enjoyed by other citizens’’ (as in Sherbert ).
See id. at 449, 108 S.Ct. 1319.

The Lyng Court, with language equally
applicable to this case, further stated:

The Government does not dispute, and
we have no reason to doubt, that the
logging and road-building projects at is-
sue in this case could have devastating
effects on traditional Indian religious
practices.

* * *

Even if we assume that TTT the [logging]
road will ‘‘virtually destroy the TTT Indi-
ans’ ability to practice their religion,’’
the Constitution simply does not provide
a principle that could justify upholding
[the plaintiffs’] legal claims.  However
much we might wish that it were other-
wise, government simply could not oper-
ate if it were required to satisfy every
citizen’s religious needs and desires.  A
broad range of government activities—
from social welfare programs to foreign
aid to conservation projects—will always
be considered essential to the spiritual
well-being of some citizens, often on the
basis of sincerely held religious beliefs.
Others will find the very same activities
deeply offensive, and perhaps incompati-
ble with their own search for spiritual
fulfillment and with the tenets of their
religion.

* * *

No disrespect for these practices is im-
plied when one notes that such beliefs
could easily require de facto beneficial
ownership of some rather spacious
tracts of public property.

* * *

The Constitution does not permit gov-
ernment to discriminate against reli-
gions that treat particular physical sites
as sacred, and a law prohibiting the
Indian respondents from visiting the

Chimney Rock area would raise a differ-
ent set of constitutional questions.
Whatever rights the Indians may have
to the use of the area, however, those
rights do not divest the Government of
its right to use what is, after all, its
land.

Id. at 451–53, 108 S.Ct. 1319 (citation omit-
ted) (last emphasis added).

Like the Indians in Lyng, the Plaintiffs
here challenge a government-sanctioned
project, conducted on the government’s
own land, on the basis that the project will
diminish their spiritual fulfillment.  Even
were we to assume, as did the Supreme
Court in Lyng, that the government action
in this case will ‘‘virtually destroy the TTT
Indians’ ability to practice their religion,’’
there is nothing to distinguish the road-
building project in Lyng from the use of
recycled wastewater on the Peaks.  We
simply cannot uphold the Plaintiffs’ claims
of interference with their faith and, at the
same time, remain faithful to Lyng’s dic-
tates.

According to the Plaintiffs, Lyng is not
controlling in this RFRA case because the
Lyng Court refused to apply the Sherbert
test that was expressly adopted in RFRA.
Hopi Br. at 40. In support, the Plaintiffs
cite the Supreme Court’s statement in
Smith that Lyng ‘‘declined to apply Sher-
bert analysis to the Government’s logging
and road construction activities on lands
used for religious purposes by several Na-
tive American Tribes.’’  Smith, 494 U.S. at
883, 110 S.Ct. 1595.  This contention is
unpersuasive.

‘‘The Sherbert analysis’’ to which the
Supreme Court referred in the quoted sen-
tence from Smith is the Sherbert ‘‘compel-
ling interest’’ test.  See id. (noting that in
recent cases, including Lyng, the Court
had upheld the application of a valid and
neutral law ‘‘regardless of whether it was
necessary to effectuate a compelling inter-
est’’ under Sherbert ).  But the Sherbert
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compelling interest test is triggered only
when there is a cognizable burden on the
free exercise of religion.  Lyng declined to
apply the compelling interest test from
Sherbert, not because Lyng purported to
overrule or reject Sherbert’s analysis, but
because the burden on the exercise of reli-
gion that was present in Sherbert was
missing in Lyng.

The Lyng Court held the government’s
road-building project in that case, unlike in
Sherbert, did not deny the Plaintiffs ‘‘an
equal share of the rights, benefits, and
privileges enjoyed by other citizens.’’
Lyng, 485 U.S. at 449, 108 S.Ct. 1319.  In
Sherbert, the plaintiff could not get unem-
ployment compensation, available to all
other South Carolinians.  In Lyng, all
park users, including the Indians, could
use the new road and the lands to which it
led.  Because the government action did
not ‘‘burden’’ the exercise of the Indians’
religion, the Lyng Court had no occasion
to require the government to present a
compelling interest for its road-building.
Thus, Lyng is consistent with the Sherbert
standard codified in RFRA and forecloses
the Plaintiffs’ RFRA claims in this case.

Finally, the Supreme Court’s pre-Smith
decision in Bowen v. Roy, 476 U.S. 693,
106 S.Ct. 2147, 90 L.Ed.2d 735 (1986), is
also on point.  In Bowen, the parents of an
American Indian child brought a Free Ex-
ercise Clause challenge to the statutory
requirement to obtain a Social Security
Number for their daughter in order to
receive certain welfare benefits.  Id. at
695–96, 106 S.Ct. 2147.  The plaintiffs be-
lieved the government’s use of a Social
Security Number would ‘‘ ‘rob the spirit’ of
[their] daughter and prevent her from at-
taining greater spiritual power.’’  Id. at
696, 106 S.Ct. 2147.  The Bowen Court

rejected the plaintiffs’ Free Exercise
Clause claims and stated:

Never to our knowledge has the Court
interpreted the First Amendment to re-
quire the Government itself to behave in
ways that the individual believes will
further his or her spiritual development
or that of his or her family.  The Free
Exercise Clause simply cannot be under-
stood to require the Government to con-
duct its own internal affairs in ways that
comport with the religious beliefs of par-
ticular citizens.  Just as the Government
may not insist that [the plaintiffs] en-
gage in any set form of religious observ-
ance, so [the plaintiffs] may not demand
that the Government join in their chosen
religious practices by refraining from
using a number to identify their daugh-
ter.  ‘‘[T]he Free Exercise Clause is
written in terms of what the government
cannot do to the individual, not in terms
of what the individual can extract from
the government.’’

Id. at 699–700, 106 S.Ct. 2147 (quoting
Sherbert, 374 U.S. at 412, 83 S.Ct. 1790
(Douglas, J., concurring)) (emphasis in
original).

The plaintiffs in Bowen could not force
the government to alter its internal man-
agement procedures to identify their
daughter by her name, even though they
believed the use of a Social Security Num-
ber would prevent her from attaining
greater spiritual power.  It necessarily fol-
lows that the Plaintiffs in this case, despite
their sincere belief that the use of recycled
wastewater on the Peaks will spiritually
desecrate a sacred mountain, cannot dic-
tate the decisions that the government
makes in managing ‘‘what is, after all, its
land.’’  See Lyng, 485 U.S. at 453, 108
S.Ct. 1319 (emphasis in original).15

15. Our circuit’s RFRA jurisprudence is con-
sistent with the Supreme Court’s pre-Smith
precedent examined in this section.  In Guam
v. Guerrero, 290 F.3d 1210 (9th Cir.2002), we

held that a Guam statute criminalizing the
importation of marijuana did not substantially
burden the practice of Rastafarianism under
RFRA, even though ‘‘marijuana use is sacra-
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C.
For six principal reasons, the Plaintiffs

and the dissent would have us depart from
the Supreme Court’s pre-Smith jurispru-
dence in interpreting RFRA. We decline to
do so and will address each of their con-
tentions in turn.

First, the dissent asserts our interpreta-
tion of ‘‘substantial burden’’ is inconsistent
with the dictionary definition of that term.
Dissent at 1086–87.  According to the dis-
sent, ‘‘[b]ecause Congress did not define
‘substantial burden,’ either directly or by
reference to pre-Smith case law, we should
define TTT that term according to its ordi-
nary meaning.’’  Id. at 1088.

[7] But here, Congress expressly re-
ferred to and restored a body of Supreme
Court case law that defines what consti-
tutes a substantial burden on the exercise

of religion (i.e., Sherbert, Yoder, and other
pre-Smith cases).  See 42 U.S.C.
§§ 2000bb(a)(4)-(5);  2000bb(b)(1).16  Thus,
we must look to those cases in interpreting
the meaning of ‘‘substantial burden.’’  Fur-
ther, the dissent’s approach overlooks a
well-established canon of statutory inter-
pretation.  Where a statute does not ex-
pressly define a term of settled meaning,
‘‘courts interpreting the statute must infer,
unless the statute otherwise dictates, that
Congress means to incorporate the estab-
lished meaning of th[at] ter[m].’’  See
NLRB v. Town & Country Elec., Inc., 516
U.S. 85, 94, 116 S.Ct. 450, 133 L.Ed.2d 371
(1995) (citations and internal quotation
marks omitted) (alterations in original).
Here, Congress incorporated into RFRA a
term of art—substantial burden—previ-
ously used in numerous Supreme Court
cases in applying the Free Exercise

mental in the practice of that religion.’’  Id. at
1212–13, 1222–23.  After noting ‘‘RFRA re-
establishes the Sherbert standard,’’ we defined
‘‘substantial burden’’ as ‘‘ ‘substantial pres-
sure on an adherent to modify his behavior
and to violate his beliefs,’ including when, if
enforced, it ‘results in the choice to the indi-
vidual of either abandoning his religious prin-
ciple or facing criminal prosecution.’ ’’  Id. at
1218, 1222 (citation omitted) (quoting Thom-
as, 450 U.S. at 718, 101 S.Ct. 1425;  Braun-
feld, 366 U.S. at 605, 81 S.Ct. 1144).  Apply-
ing this test, we held that the Guam statute
did not substantially burden Guerrero’s free
exercise rights, because Rastafarianism does
not require the importation, as distinguished
from simple possession, of marijuana.  Id. at
1223.

The dissent contends that our substantial
burden standard is inconsistent with Mockai-
tis v. Harcleroad, 104 F.3d 1522 (9th Cir.
1997).  In Mockaitis, this court held that state
prison officials substantially burden a Catho-
lic priest’s religious exercise under RFRA,
when the officials intrude into the Sacrament
of Penance by recording a confession from an
inmate to a priest.  Id. at 1530–31.  Mockaitis
cannot serve as precedent here for two rea-
sons.  First, its holding has been invalidated
by the Supreme Court’s decision in City of
Boerne, where the Court found RFRA uncon-

stitutional as applied to the States and their
subdivisions.  See City of Boerne, 521 U.S. at
532, 536, 117 S.Ct. 2157.  Second, we find
Mockaitis unhelpful in formulating the sub-
stantial burden test.  Mockaitis did not define
substantial burden, let alone analyze the sub-
stantial burden standard under the Sher-
bert/Yoder framework restored in RFRA, nor
did the decision attempt to explain why such
framework should not apply to define sub-
stantial burden.

16. The dissent would limit the significance of
Congress’s citation of Sherbert and Yoder
strictly to the content of what constitutes a
compelling interest, not also when that test
should be applied.  But both Sherbert and
Yoder use the same compelling interest test.
If that is all Congress intended by the citation
of the two cases, its citation of Yoder was
redundant and superfluous.  We ‘‘must inter-
pret statutes as a whole, giving effect to each
word and making every effort not to interpret
a provision in a manner that renders other
provisions of the same statute inconsistent,
meaningless or superfluous.’’  Boise Cascade
Corp. v. EPA, 942 F.2d 1427, 1432 (9th Cir.
1991).  Hence, we apply the two separate and
distinct substantial burden standards in Sher-
bert and Yoder to determine when the compel-
ling interest test is invoked.
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Clause.  The dissent would have us ignore
this Supreme Court precedent and, in-
stead, invent a new definition for ‘‘substan-
tial burden’’ by reference to a dictionary.
Dissent at 1086–87.  This we cannot do.
Rather, we must presume Congress meant
to incorporate into RFRA the definition of
‘‘substantial burden’’ used by the Supreme
Court.

Second, the dissent asserts that our defi-
nition of ‘‘substantial burden’’ is ‘‘restric-
tive’’ and cannot be found in Sherbert,
Yoder, or any other pre-Smith case.  Dis-
sent at 1088.17  The dissent contends it is
‘‘clear that RFRA protects against bur-
dens that, while imposed by a different
mechanism than those in Sherbert and Yo-
der, are also ‘substantial.’ ’’  Id. at 1090.

For this purportedly ‘‘clear’’ proposition,
the dissent cites no authority.  That is, the
dissent cannot point to a single Supreme
Court case where the Court found a sub-
stantial burden on the free exercise of
religion outside the Sherbert/Yoder frame-
work.  The reason is simple:  There is

none.  In the pre-Smith cases adopted in
RFRA, the Supreme Court has found a
substantial burden on the exercise of reli-
gion only when the burden fell within the
Sherbert/Yoder framework.  See Sherbert,
374 U.S. at 403–06, 83 S.Ct. 1790;  Yoder,
406 U.S. at 207, 220, 92 S.Ct. 1526;  Thom-
as, 450 U.S. at 717–18, 101 S.Ct. 1425
(applying Sherbert );  Hobbie v. Unemploy-
ment Appeals Comm’n of Fla., 480 U.S.
136, 140–45, 107 S.Ct. 1046, 94 L.Ed.2d 190
(1987) (applying Sherbert );  Frazee v. Ill.
Dep’t. of Employment Sec., 489 U.S. 829,
832–35, 109 S.Ct. 1514, 103 L.Ed.2d 914
(1989) (applying Sherbert ).  Because Con-
gress expressly restored pre-Smith cases
in RFRA, we cannot conclude RFRA’s
‘‘substantial burden’’ standard expands be-
yond the pre-Smith cases to cover govern-
ment actions never recognized by the Su-
preme Court to constitute a substantial
burden on religious exercise.18

Third, the Plaintiffs assert RFRA’s com-
pelling interest test includes a ‘‘least re-
strictive means’’ requirement, which ‘‘ ‘was
not used in the pre-Smith jurisprudence

17. Relatedly, the dissent states ‘‘Sherbert and
Yoder used the word ‘burden,’ but nowhere
defined, or even used, the phrase ‘substantial
burden.’ ’’  Dissent at 1088–89.  The dissent
is correct that neither Sherbert nor Yoder used
the precise term ‘‘substantial burden.’’  Sher-
bert held that a ‘‘burden’’ on the free exercise
of religion requires the government to show a
compelling interest, Sherbert, 374 U.S. at 403,
83 S.Ct. 1790, and Yoder held that an
‘‘undu[e] burden[ ]’’ on the free exercise of
religion does the same, Yoder, 406 U.S. at
220, 92 S.Ct. 1526.  For our purposes, how-
ever, this distinction is immaterial.  Later Su-
preme Court cases have cited Yoder and other
pre-Smith decisions for the proposition that
only a ‘‘substantial burden’’ on the free exer-
cise of religion triggers the compelling inter-
est test.  See Hernandez, 490 U.S. at 699, 109
S.Ct. 2136 (noting the ‘‘free exercise inquiry
asks whether government has placed a sub-
stantial burden’’ on the exercise of religion
‘‘and, if so, whether a compelling governmen-
tal interest justifies the burden’’ (citing Yoder
and other pre-Smith decisions));  see also Jim-

my Swaggart Ministries v. Bd. of Equalization
of Cal., 493 U.S. 378, 384–85, 110 S.Ct. 688,
107 L.Ed.2d 796 (1990).  Where the Supreme
Court has equated the content of ‘‘substantial
burden’’ to ‘‘burden’’ and ‘‘undue burden,’’
we must do the same.

18. For the same reason, the dissent is incor-
rect in its assertion that ‘‘[h]ad Congress
wished to establish the standard employed by
the majority, it could easily have stated that
‘Government shall not, through the imposition
of a penalty or denial of a benefit, substantially
burden a person’s exercise of religion.’ ’’  See
Dissent at 1087 (emphasis in original).  The
addition of the italicized text would have been
superfluous, because the cases Congress re-
stored in RFRA recognize a substantial bur-
den on the exercise of religion only when
individuals are forced to choose between fol-
lowing the tenets of their religion and receiv-
ing a governmental benefit (Sherbert ) or
coerced to act contrary to their religious be-
liefs by the threat of civil or criminal sanc-
tions (Yoder ).
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RFRA purported to codify.’ ’’ Hopi Br. at
31 (quoting City of Boerne, 521 U.S. at
535, 117 S.Ct. 2157);  see also Dissent at
1084–85.  The Plaintiffs note that, whereas
the government must establish only a com-
pelling interest to withstand a Free Exer-
cise Clause challenge, the government
must establish both a compelling interest
and the least restrictive means to with-
stand a RFRA challenge.  That is true
enough, but it puts the cart before the
horse.  The additional statutory require-
ment of a least restrictive means is trig-
gered only by a finding that a substantial
burden exists;  that is the sole and thresh-
old issue in this case.  Absent a substantial
burden, the government need not establish
a compelling interest, much less prove it
has adopted the least restrictive means.

Fourth, the Plaintiffs contend RFRA
goes beyond the constitutional language
that ‘‘forbids the ‘prohibiting’ of the free
exercise of religion and uses the broader
verb ‘burden’:  a government may burden
religion only on the terms set out by the
new statute.’’  Hopi Br. at 31–32 (quoting
United States v. Bauer, 84 F.3d 1549, 1558
(9th Cir.1996));  see also Dissent at 1084.
This contention ignores the Supreme
Court’s repeated practice of concluding a
government action ‘‘prohibits’’ the free ex-
ercise of religion by determining whether
the action places a ‘‘burden’’ on the exer-
cise of religion.19  Thus, the difference in
the language of the Free Exercise Clause

(‘‘prohibit’’) and the language of RFRA
(‘‘burden’’) does not affect what constitutes
a ‘‘burden’’ on the exercise of religion,
under the very cases cited by RFRA as
embodying the congressionally desired
rule of decision.

Fifth, the Plaintiffs assert Congress ex-
panded RFRA’s definition of ‘‘exercise of
religion’’ with the enactment of the Reli-
gious Land Use and Institutionalized Per-
sons Act of 2000 (‘‘RLUIPA’’), 42 U.S.C.
§§ 2000cc et seq.  Navajo Br. at 29;  see
also Dissent at 1084–85.  Prior to RLUI-
PA’s enactment, ‘‘exercise of religion’’ un-
der RFRA meant ‘‘the exercise of religion
under the First Amendment to the Consti-
tution.’’  42 U.S.C. § 2000bb–2(4) (1994).
The Free Exercise Clause of the First
Amendment protects only ‘‘the observation
of a central religious belief or practice.’’
Hernandez, 490 U.S. at 699, 109 S.Ct. 2136
(emphasis added).20  RLUIPA, however,
amended RFRA’s definition of ‘‘exercise of
religion’’ to include ‘‘any exercise of reli-
gion, whether or not compelled by, or cen-
tral to, a system of religious belief.’’  42
U.S.C. § 2000bb–2(4);  42 U.S.C.
§ 2000cc–5(7)(A).

The Plaintiffs’ assertion conflates two
distinct questions under RFRA:  (1) what
constitutes an ‘‘exercise of religion’’ and
(2) what amounts to a ‘‘substantial bur-
den’’ on the exercise of that religion. The
first question, that the Plaintiffs’ activities

19. See Yoder, 406 U.S. at 220, 92 S.Ct. 1526
(‘‘A regulation neutral on its face may, in its
application, nonetheless offend the constitu-
tional requirement for governmental neutrali-
ty if it unduly burdens the free exercise of
religion.’’ (emphasis added));  Sherbert, 374
U.S. at 403, 83 S.Ct. 1790 (‘‘We turn first to
the question whether the disqualification for
benefits imposes any burden on the free exer-
cise of appellant’s religion.’’ (emphasis add-
ed)).

20. Nevertheless, the Hernandez Court also
cautioned:  ‘‘It is not within the judicial ken to

question the centrality of particular beliefs or
practices to a faith.’’  Hernandez, 490 U.S. at
699, 109 S.Ct. 2136;  see also Smith, 494 U.S.
at 887, 110 S.Ct. 1595 (‘‘What principle of
law or logic can be brought to bear to contra-
dict a believer’s assertion that a particular act
is ‘central’ to his personal faith?’’).  In light of
the Supreme Court’s disapproval of ‘‘the cen-
trality test,’’ we have held the sincerity of a
religious belief, not its centrality to a faith,
determines whether the Free Exercise Clause
applies.  Shakur v. Schriro, 514 F.3d 878,
884–85 (9th Cir.2008).
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are an ‘‘exercise of religion,’’ is undisputed
in this case.  Of course, that question has
no bearing on the second, ‘‘substantial
burden,’’ question.  RFRA’s amended def-
inition of ‘‘exercise of religion’’ merely ex-
pands the scope of what may not be sub-
stantially burdened from ‘‘central tenets’’
of a religion to ‘‘any exercise of religion.’’
It does not change what level or kind of
interference constitutes a ‘‘substantial bur-
den’’ upon such religious exercise.

Finally, the dissent attempts to justify
its expansive interpretation of RFRA on
the basis that RFRA applies ‘‘in all cases’’
where the free exercise of religion is bur-
dened, whereas pre-Smith jurisprudence
excluded entire classes of cases from scru-
tiny under the compelling interest test,
e.g., prison and military regulations.  Dis-
sent at 1085.  But no one disputes that
RFRA applies here;  it is not an issue.
That RFRA applies to classes of cases in
which the First Amendment’s compelling
interest test is inapplicable is irrelevant.
This observation does not define what con-
stitutes a ‘‘substantial burden’’ and, there-
fore, does not speak to the threshold ques-
tion whether a ‘‘substantial burden’’ exists.

In sum, Congress’s statutory command
in RFRA to restore the Supreme Court’s
pre-Smith jurisprudence is crystal clear,
and neither the dissent nor the Plaintiffs
have offered any valid reason for depart-
ing from that jurisprudence in interpreting
RFRA.

D.
[8] In support of their RFRA claims,

the Plaintiffs rely on two of our RLUIPA
decisions.  For two reasons, RLUIPA is

inapplicable to this case.  First, RLUIPA,
by its terms, prohibits only state and local
governments from applying regulations
that govern land use or institutionalized
persons to impose a ‘‘substantial burden’’
on the exercise of religion.  See 42 U.S.C.
§§ 2000cc;  2000cc–1;  2000cc–5(4)(A).
Subject to two exceptions not relevant
here,21 RLUIPA does not apply to a feder-
al government action, which is the only
issue in this case.  See id. § 2000cc–5(4).
Second, even for state and local govern-
ments, RLUIPA applies only to govern-
ment land-use regulations of private
land—such as zoning laws—not to the gov-
ernment’s management of its own land.
See id. § 2000cc–5(5).22  Nonetheless, even
were we to assume the same ‘‘substantial
burden’’ standard applies in RLUIPA and
RFRA actions, the two RLUIPA cases
cited by the Plaintiffs do not support their
RFRA claims.23

First, in Warsoldier v. Woodford, 418
F.3d 989 (9th Cir.2005), an American Indi-
an inmate brought a RLUIPA challenge
against a prison policy requiring all male
inmates to maintain their hair no longer
than three inches.  Id. at 991–92.  Warsol-
dier refused to comply with the policy
because of his ‘‘sincere religious belief that
he may cut his hair only upon the death of
a loved one,’’ and was punished by confine-
ment to his cell, the imposition of addition-
al duty hours, and revocation of certain
privileges.  Id. at 991–92.  We held the
prison policy imposed a substantial burden
on Warsoldier’s exercise of his religion
because it coerced him to violate his reli-
gious beliefs under the threat of punish-
ment.  Id. at 995–96.

21. Sections 2000cc–2(b) (burden of persua-
sion) and 2000cc–3 (rules of construction)
apply also to the federal government.  See 42
U.S.C. § 2000cc–5(4)(B).

22. RLUIPA defines a ‘‘land use regulation’’ as
‘‘a zoning or landmarking law TTT that limits
or restricts a claimant’s use or development

of land TTT, if the claimant has an ownership,
leasehold, easement, servitude, or other proper-
ty interest in the regulated land.’’  42 U.S.C.
§ 2000cc–5(5) (emphasis added).

23. Because RLUIPA is inapplicable to this
case, we express no opinion as to the stan-
dards to be applied in RLUIPA actions.
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Warsoldier is a straightforward applica-
tion of the Supreme Court’s decisions in
Sherbert and Yoder.  As in Sherbert and
Yoder, Warsoldier was coerced to act con-
trary to his religious beliefs by the threat
of sanctions (i.e., confinement to his cell
and the imposition of additional duty
hours), and forced to choose between fol-
lowing the tenets of his religion and receiv-
ing a governmental benefit (i.e., by the
revocation of certain privileges in prison).
In contrast, and as analyzed above, the
Plaintiffs in this case cannot show the use
of recycled wastewater coerces them to
violate their religious beliefs under the
threat of sanctions, or conditions a govern-
ment benefit upon conduct that would vio-
late their religious beliefs.

Second, the Plaintiffs rely on our state-
ment in San Jose Christian College v. City
of Morgan Hill, 360 F.3d 1024 (9th Cir.
2004), that, under RLUIPA, a ‘‘substantial
burden’’ on a religious exercise must be ‘‘a
significantly great restriction or onus upon

such exercise.’’  Id. at 1034.  The Plain-
tiffs contend the use of recycled wastewa-
ter on the Peaks imposes a ‘‘significantly
great restriction or onus’’ on the exercise
of their religion.

San Jose Christian College’s statement
of the ‘‘substantial burden’’ test does not
support the Plaintiffs’ RFRA claims in this
case.  That ‘‘substantial burden’’ means a
‘‘significantly great restriction or onus’’
says nothing about what kind or level of
restriction is ‘‘significantly great.’’ 24  In-
stead, the ‘‘substantial burden’’ question
must be answered by reference to the
Supreme Court’s pre-Smith jurisprudence,
including Sherbert and Yoder, that RFRA
expressly adopted.  Under that precedent,
the Plaintiffs have failed to show a ‘‘sub-
stantial burden’’ on the exercise of their
religion, and thus failed to establish a pri-
ma facie RFRA claim.  Accordingly, we
affirm the district court’s entry of judg-
ment for the Defendants on the RFRA
claim.25

24. The RLUIPA case cited by the dissent, Sha-
kur, 514 F.3d 878, is not to the contrary.
Dissent at 1090, 1093–94.  In Shakur, we held
that a triable issue of fact existed as to wheth-
er prison officials’ denial of Halal meat to
Shakur, a Muslim inmate, imposed a ‘‘sub-
stantial burden’’ on his religious exercise.
Shakur, 514 F.3d at 888–89.  The prison of-
fered Kosher meat meals to Jewish inmates,
but denied Halal meat meals to Shakur.  Id.
at 883, 891.  The alternative, vegetarian diet
exacerbated Shakur’s hiatal hernia and
caused excessive gas that ‘‘interfere[d] with
the ritual purity required for his Islamic wor-
ship.’’  Id. at 888 (emphasis added).  Con-
trary to the dissent’s assertions, Dissent at
1093–94, both meal choices provided to Sha-
kur in prison were ‘‘unacceptable’’ to his reli-
gion—the non-Halal meat meals were forbid-
den by his religion and the Halal vegetarian
meals interfered with the ritual purity re-
quired for his religious activities.  Shakur,
514 F.3d at 889 (internal quotation marks
omitted).  Like the Seventh-day Adventist in
Sherbert, who could obtain unemployment
benefits only by working on Saturdays and
thereby violating her religious tenets, Shakur

could have a meal in prison and avoid starva-
tion only if he violated his religious beliefs.
Relying on Sherbert and Thomas, we held that
there was a triable issue of fact as to whether
the prison policy imposed a substantial bur-
den on Shakur’s religious exercise, because
the policy conditioned a governmental benefit
to which Shakur was otherwise entitled—a
meal in prison—upon conduct that would vio-
late Shakur’s religious beliefs.  Id. Thus, Sha-
kur is a straightforward application of the
Sherbert test and is consistent with the sub-
stantial burden standard we adopt today.

25. As a last resort, the dissent invokes provoc-
ative soundbites, accusing us of ‘‘effectively
read[ing] American Indians out of RFRA.’’
Dissent at 1013–14.  The dissent contends
‘‘the strength of the Indians’ argument in this
case could be seen more easily by the majori-
ty if another religion were at issue.’’  Id. at
1097.  In support, the dissent notes the use of
artificial snow on the Peaks is no different
than the government ‘‘permitt[ing] only’’ bap-
tismal water contaminated with recycled
wastewater for Christians or ‘‘permitt[ing]
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IV. National Environmental
Policy Act of 1969

[9–11] Plaintiffs contend the district
court erred in granting summary judg-
ment to the Defendants on five claims
under the National Environmental Policy
Act of 1969 (‘‘NEPA’’), 42 U.S.C. §§ 4321
et seq.  We adopt the parts of the original
three-judge panel opinion affirming the
district court’s grant of summary judg-
ment to the Defendants on the following
four NEPA claims:  (1) the Final Environ-
mental Impact Statement (‘‘FEIS’’) failed
to consider a reasonable range of alterna-
tives to the use of recycled wastewater;
(2) the FEIS failed to discuss and consider
the scientific viewpoint of Dr. Paul Tor-
rence;  (3) the FEIS failed adequately to
consider the environmental impact of di-
verting the recycled wastewater from
Flagstaff’s regional aquifer;  and (4) the
FEIS failed adequately to consider the
social and cultural impacts of the Snow-
bowl upgrades on the Hopi people.  See
Navajo Nation, 479 F.3d at 1054–59.

The remaining NEPA claim, which is
raised only by the Navajo Plaintiffs, is that
the FEIS failed adequately to consider the
risks posed by human ingestion of artificial

snow.  The Navajo Plaintiffs’ complaint
did not include this NEPA claim or the
factual allegations upon which the claim
rests.  The Navajo Plaintiffs raised this
claim for the first time in their motion for
summary judgment.  In their opposition to
the Navajo Plaintiffs’ summary judgment
motion, the Defendants contended the Na-
vajo Plaintiffs had failed to raise this
NEPA claim in their complaint.  In re-
sponse, the Navajo Plaintiffs moved to
amend their complaint to add a distinct
and new NEPA cause of action claiming
for the first time that the FEIS failed to
consider the risks posed by human in-
gestion of artificial snow.  The district
court denied the Navajo Plaintiffs’ motion
to amend and did not address this NEPA
claim on the merits.  Navajo Nation, 408
F.Supp.2d at 908.  The Navajo Plaintiffs
failed to appeal the district court’s denial
of their motion to amend, and therefore,
the district court’s denial of said motion is
not before us.

Further, on this appeal, the Navajo
Plaintiffs do not explain why their com-
plaint is otherwise sufficient to state this
NEPA claim—despite the Defendants’ as-
sertions that the Navajo Plaintiffs failed to
plead this NEPA claim.26  Indeed, the Na-

only’’ non-Kosher food for Orthodox Jews. Id.
at 1097.

Putting aside the Equal Protection Clause
violation that may arise from a law targeting
only Christians or only Jews, the dissent’s
examples are clearly distinguishable.  When a
law ‘‘permits only’’ recycled wastewater to
carry out baptisms or ‘‘permits only’’ non-
Kosher food for Orthodox Jews, the govern-
ment compels religious adherents to engage
in activities repugnant to their religious be-
liefs under the penalty of sanctions.  Such
government compulsion is specifically prohib-
ited by the Supreme Court’s decision in Yo-
der.  A law permitting Indians to use only
recycled wastewater in their religious or heal-
ing ceremonies would likewise constitute a
substantial burden on their religious exercise.
But there is no such law in this case.  When
the government allows the use of recycled
wastewater on a ski area, it does not compel

the Plaintiffs to act contrary to their religious
tenets.  The Plaintiffs remain free to use natu-
ral water in their religious or healing ceremo-
nies and otherwise practice their religion us-
ing whatever resources they may choose.

26. The dissent quotes a sentence from the
Navajo Plaintiffs’ reply brief that cursorily
states this NEPA claim was ‘‘ ‘properly pled’ ’’
in the district court.  Dissent at 1110 (quoting
Navajo Reply Br. at 23).  Nevertheless, the
Navajo Plaintiffs’ reply brief does not state
what words in the complaint are sufficient to
plead this NEPA claim, nor does the brief cite
any case or rule that makes it so.  It is well-
established that a bare assertion in an appel-
late brief, with no supporting argument, is
insufficient to preserve a claim on appeal.
See Dennis v. BEH–1, LLC, 520 F.3d 1066,
1069 n. 1 (9th Cir.2008).  The dissent’s advo-
cacy of why the Navajo Plaintiffs’ complaint
satisfies the notice pleading requirements of



1080 535 FEDERAL REPORTER, 3d SERIES

vajo Plaintiffs concede ‘‘the specific allega-
tions at issue were not included’’ in their
complaint.  Navajo Reply Br. at 23–24.
Rather, the Navajo Plaintiffs assert this
NEPA claim was adequately presented to
the district court because the claim ‘‘was
briefed at summary judgment by all par-
ties and presented at oral argument [to the
district court].’’  Id. at 24.  Nevertheless,
our precedents make clear that where, as
here, the complaint does not include the
necessary factual allegations to state a
claim, raising such claim in a summary
judgment motion is insufficient to present
the claim to the district court.  See, e.g.,
Wasco Prods., Inc. v. Southwall Techs.,
Inc., 435 F.3d 989, 992 (9th Cir.2006)
(‘‘ ‘Simply put, summary judgment is not a
procedural second chance to flesh out inad-
equate pleadings.’ ’’);  Pickern v. Pier 1
Imports (U.S.), Inc., 457 F.3d 963, 968–69
(9th Cir.2006) (holding that the complaint
did not satisfy the notice pleading require-
ments of Federal Rule of Civil Procedure
8(a) because the complaint ‘‘gave the [de-
fendants] no notice of the specific factual
allegations presented for the first time in
[the plaintiff’s] opposition to summary
judgment’’).27  Because the Navajo Plain-
tiffs failed sufficiently to present this
NEPA claim to the district court and also
failed to appeal the district court’s denial
of their motion to amend the complaint to
add this NEPA claim, the claim is waived
on appeal.  See O’Guinn v. Lovelock Corr.
Ctr., 502 F.3d 1056, 1063 n. 3 (9th Cir.
2007).

Accordingly, we affirm the district
court’s grant of summary judgment to the
Defendants on all NEPA claims.

V. National Historic Preservation Act

[12] Finally, the Plaintiffs contend the
district court erred in granting summary
judgment to the Defendants on their claim
under the National Historic Preservation
Act (‘‘NHPA’’), 16 U.S.C. §§ 470 et seq.
We adopt the part of the original three-
judge panel opinion affirming the district
court’s grant of summary judgment to the
Defendants on the NHPA claim.  See Na-
vajo Nation, 479 F.3d at 1059–60.

VI. Conclusion

We affirm the district court’s entry of
judgment in favor of the Defendants on
the RFRA claim, and the district court’s
grant of summary judgment to the Defen-
dants on the NEPA and the NHPA claims.

AFFIRMED.

WILLIAM A. FLETCHER, Circuit
Judge, dissenting, joined by Judge
PREGERSON and Judge FISHER:

The en banc majority today holds that
using treated sewage effluent to make arti-
ficial snow on the most sacred mountain of
southwestern Indian tribes does not violate
the Religious Freedom Restoration Act
(‘‘RFRA’’).  It also holds that a supposed
pleading mistake prevents the tribes from
arguing under the National Environmental
Policy Act (‘‘NEPA’’) that the Forest Ser-
vice failed to consider the likelihood that
children and others would ingest snow

Federal Rule of Civil Procedure 8(a) is the
dissent’s own invention and disregards the
rule that we do not manufacture arguments
for an appellant.  See id.

27. The dissent notes that the Navajo Plaintiffs
raised the issue of human ingestion of artifi-
cial snow during the preparation of the FEIS
and in the administrative appeal.  Dissent at

1108–09.  This, of course, is irrelevant to the
question whether this claim was presented to
the district court.  A party may raise a claim
at the administrative proceedings, but forego
that claim on judicial review.  Further, pre-
senting a claim during the administrative pro-
ceedings does not put the defendants on no-
tice that such claim will also be raised before
the district court.
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made from the effluent.  I dissent from
both holdings.

I. Religious Freedom Restoration Act
[D]ivers great learned men have been
heretical, whilst they have sought to fly
up to the secrets of the Deity by the
waxen wings of the senses.

—Sir Francis Bacon, Of the Profici-
ence and Advancement of Learning,
Divine and Human (Book I, 1605).

The majority holds that spraying 1.5 mil-
lion gallons per day of treated sewage
effluent on the most sacred mountain of
southwestern Indian tribes does not ‘‘sub-
stantially burden’’ their ‘‘exercise of reli-
gion’’ in violation of RFRA. According to
the majority, ‘‘no plants, springs, natural
resources, shrines with religious signifi-
cance, or religious ceremonies TTT would
be physically affected’’ by the use of the
treated sewage effluent.  Maj. op. at 1063.
According to the majority, the ‘‘sole effect’’
of the dumping of the treated sewage ef-
fluent is on the Indians’ ‘‘subjective spiri-
tual experience.’’  Id. at 1063.  The major-
ity holds:

[T]he presence of the artificial snow on
the Peaks is offensive to the Plaintiffs’
mental and emotional feelings about
their religion and will decrease the spiri-
tual fulfillment Plaintiffs get from prac-
ticing their religion on the mountain.
Nevertheless, a government action that
decreases the spirituality, the fervor, or
the satisfaction with which a believer
practices his religion is not what Con-
gress has labeled a ‘‘substantial burden’’
TTT on the free exercise of religion.
Where, as here, there is no showing the
government has coerced the Plaintiffs to
act contrary to their religious beliefs
under the threat of sanctions, or condi-
tioned a governmental benefit upon con-
duct that would violate the Plaintiffs’
religious beliefs, there is no ‘‘substantial
burden’’ on the exercise of their religion.

Id. In so holding, the majority misstates
the evidence below, misstates the law un-
der RFRA, and misunderstands the very
nature of religion.

A. Background

The San Francisco Peaks in northern
Arizona have long-standing religious sig-
nificance to numerous Indian tribes of the
American Southwest.  Humphrey’s Peak,
Agassiz Peak, Doyle Peak, and Fremont
Peak form a single large mountain com-
monly known as the San Francisco Peaks,
or simply the Peaks.  Humphrey’s Peak is
the highest point in Arizona.

The Peaks lie within the 1.8 million
acres of the Coconino National Forest.  In
1984, Congress designated 18,960 acres of
the Peaks as the Kachina Peaks Wilder-
ness.  The Forest Service has identified
the Peaks as eligible for inclusion in the
National Register of Historic Places and
as a ‘‘traditional cultural property.’’ The
Service has described the Peaks as ‘‘a
landmark upon the horizon, as viewed
from the traditional or ancestral lands of
the Hopi, Zuni, Acoma, Navajo, Apache,
Yavapai, Hualapai, Havasupai, and Pai-
ute.’’

The Forest Service has acknowledged
that the Peaks are sacred to at least thir-
teen formally recognized Indian tribes, and
that this religious significance is of centu-
ries’ duration.  There are differences
among these tribes’ religious beliefs and
practices associated with the Peaks, but
there are important commonalities.  As
the Service has noted, many of the tribes
share beliefs that water, soil, plants, and
animals from the Peaks have spiritual and
medicinal properties;  that the Peaks and
everything on them form an indivisible
living entity;  that the Peaks are home to
deities and other spirit beings;  that tribal
members can communicate with higher
powers through prayers and songs focused
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on the Peaks;  and that the tribes have a
duty to protect the Peaks.

The Arizona Snowbowl is a ski area on
Humphrey’s Peak, the most sacred of the
San Francisco Peaks.  Organized skiing
has existed at the Arizona Snowbowl since
1938.  In 1977, the then-owner of the
Snowbowl requested authorization to clear
120 acres of new ski runs and to do other
development.  In 1979, after preparing an
Environmental Impact Statement, the
Forest Service authorized the clearing of
50 of the 120 requested acres, the con-
struction of a new lodge, and some addi-
tional development.  An association of Na-
vajo medicine men, the Hopi tribe, and two
nearby ranch owners brought suit under,
inter alia, the Free Exercise Clause of the
First Amendment and NEPA. The D.C.
Circuit upheld the Forest Service’s deci-
sion.  Wilson v. Block, 708 F.2d 735
(D.C.Cir.1983).  In Wilson, the court ap-
plied only the First Amendment, for
RFRA did not yet exist.  The then-pro-
posed expansion of the Snowbowl did not
involve any use of treated sewage effluent.

Until now, the Snowbowl has always de-
pended on natural snowfall.  In dry years,
the operating season is short, with few
skiable days and few skiers.  The driest
year in recent memory was 2001–02, when
there were 87 inches of snow, 4 skiable
days, and 2,857 skiers.  Another dry year
was 1995–96, when there were 113 inches
of snow, 25 skiable days, and 20,312 skiers.
By contrast, in wet years, there are many
skiable days and many skiers.  For exam-
ple, in 1991–92, there were 360 inches of
snow, 134 skiable days, and 173,000 skiers;
in 1992–93, there were 460 inches of snow,
130 skiable days, and 180,062 skiers;  in
1997–98, there were 330 inches of snow,
115 skiable days, and 173,862 skiers;  and
in 2004–05, there were 460 inches of snow,
139 skiable days, and 191,317 skiers.

ASR, the current owner, purchased the
Snowbowl in 1992 for $4 million, with full

knowledge of weather conditions in north-
ern Arizona.  In September 2002, ASR
submitted a development proposal to the
Forest Service.  In February 2005, the
Forest Service issued a Final Environ-
mental Impact Statement (‘‘FEIS’’) and
Record of Decision (‘‘ROD’’).  The ROD
approved the development alternative pre-
ferred by ASR, which included a proposal
to make artificial snow using treated sew-
age effluent.

Under the alternative approved in the
ROD, the City of Flagstaff would provide
the Snowbowl with up to 1.5 million gallons
per day of its treated sewage effluent—
euphemistically called ‘‘reclaimed water’’—
from November through February.  A
14.8–mile pipeline would be built between
Flagstaff and the Snowbowl to carry the
treated effluent.  The Snowbowl would be
the first ski resort in the nation to make
artificial snow entirely from undiluted
treated sewage effluent.

Before treatment, raw sewage consists
of waste discharged into Flagstaff’s sewers
by households, businesses, hospitals, and
industries.  The FEIS describes the treat-
ment performed by Flagstaff:

In the primary treatment stage, solids
settle out as sludgeTTTT Scum and odors
are also removedTTTT Wastewater is
then gravity-fed for secondary treat-
ment through the aeration/denitrifica-
tion process, where biological digestion
of waste occurs TTTT in which a two-
stage anoxic/aerobic process removes ni-
trogen, suspended solids, and [digestible
organic matter] from the wastewater.
The secondary clarifiers remove the by-
products generated by this biological
process, recycle microorganisms back
into the process from return activated
sludge, and separate the solids from the
waste system.  The waste sludge is sent
to [a different plant] for treatment.  The
water for reuse then passes through the
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final sand and anthracite filters prior to
disinfection by ultraviolet light radia-
tionTTTT Water supplied for reuse is fur-
ther treated with a hypochlorite solution
to assure that residual disinfection is
maintainedTTTT

The effluent that emerges after treat-
ment by Flagstaff satisfies the require-
ments of Arizona law for ‘‘reclaimed wa-
ter.’’  However, as the FEIS explains, the
treatment does not produce pure water:

Fecal coliform bacteria, which are used
as an indicator of microbial pathogens,
are typically found at concentrations
ranging from 105 to 107 colony-forming
units per 100 milliliters (CFU/100 ml) in
untreated wastewater.  Advanced
wastewater treatment may remove as
much as 99.9999v percent of the fecal
coliform bacteria;  however, the result-
ing effluent has detectable levels of en-
teric bacteria, viruses, and protazoa, in-
cluding Cryptosporidium and Giardia.

Under Arizona law, the treated sewage
effluent must be free of ‘‘detectable fecal
coliform organisms’’ in only ‘‘four of the
last seven daily reclaimed water samples.’’
Ariz. Admin. Code § R18–11–303(B)(2)(a).
The FEIS acknowledges that the treated
sewage effluent also contains ‘‘many un-
identified and unregulated residual organic
contaminants.’’  Treated sewage effluent
may be used for many things, including
irrigation and flushing toilets, but the Ari-
zona Department of Environmental Quali-
ty (‘‘ADEQ’’) requires that precautions be
taken to avoid ingestion by humans.

Under the alternative approved in the
ROD, treated sewage effluent would be
sprayed on 205.3 acres of Humphrey’s
Peak during the ski season.  In November
and December, the Snowbowl would use
the effluent to build a base layer of artifi-
cial snow.  The Snowbowl would then
make more snow from the effluent depend-
ing on the amount of natural snowfall.
The Snowbowl would also construct a res-

ervoir on the mountain with a surface area
of 1.9 acres to hold treated sewage ef-
fluent.  The stored effluent would allow
snowmaking to continue after Flagstaff
cuts off the supply at the end of February.

B. Religious Freedom Restoration Act

Under the Religious Freedom Restora-
tion Act of 1993 (‘‘RFRA’’), the federal
government may not ‘‘substantially burden
a person’s exercise of religion even if the
burden results from a rule of general ap-
plicability, except as provided in subsection
(b).’’  42 U.S.C. § 2000bb–1(a).  ‘‘Exercise
of religion’’ is defined to include ‘‘any exer-
cise of religion, whether or not compelled
by, or central to, a system of religious
belief.’’  42 U.S.C. §§ 2000bb–2(4), 2000cc–
5(7)(A).  Subsection (b) of § 2000bb–1 pro-
vides, ‘‘Government may substantially bur-
den a person’s exercise of religion only if it
demonstrates that application of the bur-
den to the person—(1) is in furtherance of
a compelling governmental interest;  and
(2) is the least restrictive means of further-
ing that compelling governmental inter-
est.’’

These provisions of RFRA were prompt-
ed by two Supreme Court decisions.
RFRA was originally adopted in response
to Employment Division, Department of
Human Resources of Oregon v. Smith, 494
U.S. 872, 110 S.Ct. 1595, 108 L.Ed.2d 876
(1990).  In Smith, an Oregon statute de-
nied unemployment benefits to drug users,
including Indians who used peyote in reli-
gious ceremonies.  Id. at 890, 110 S.Ct.
1595.  The Court held that the Free Exer-
cise Clause of the First Amendment does
not prohibit burdens on religious practices
if they are imposed by laws of general
applicability such as the Oregon statute.
Characterizing its prior cases striking
down generally applicable laws as ‘‘hybrid’’
decisions invoking multiple constitutional
interests, the Court refused to subject fa-
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cially neutral regulations to strict scrutiny
when challenged solely under the First
Amendment.  Id. at 881–82, 885–86, 110
S.Ct. 1595.  However, the Court acknowl-
edged that although the Constitution does
not require a ‘‘compelling government in-
terest’’ test in such a case, Congress could
impose one.  Id. at 890, 110 S.Ct. 1595.

In RFRA, enacted three years later,
Congress made formal findings that the
Court’s decision in Smith ‘‘virtually elimi-
nated the requirement that the govern-
ment justify burdens on religious exercise
imposed by laws neutral toward religion,’’
and that ‘‘the compelling interest test as
set forth in prior Federal court rulings is a
workable test for striking sensible bal-
ances between religious liberty and com-
peting prior governmental interests.’’
Pub.L. No. 103–141, § 2(a), 107 Stat. 1488,
1488 (1993) (codified at 42 U.S.C.
§ 2000bb(a)).  Congress declared that the
purposes of RFRA were ‘‘to provide a
claim or defense to persons whose reli-
gious exercise is substantially burdened by
government’’ and ‘‘to restore the compel-
ling interest test as set forth in Sherbert v.
Verner, 374 U.S. 398, 83 S.Ct. 1790, 10
L.Ed.2d 965 (1963), and Wisconsin v. Yo-
der, 406 U.S. 205, 92 S.Ct. 1526, 32
L.Ed.2d 15 (1972), and to guarantee its
application in all cases where free exercise
of religion is substantially burdened.’’  Id.
§ 2(b), 107 Stat. at 1488 (codified at 42
U.S.C. § 2000bb(b)).  In this initial version
of RFRA, adopted in 1993, Congress de-
fined ‘‘exercise of religion’’ as ‘‘exercise of
religion under the First Amendment to the
Constitution.’’  Id. § 5, 107 Stat. at 1489
(codified at 42 U.S.C. § 2000bb–2(4) (1994)
(repealed)).

In 1997, in City of Boerne v. Flores, 521
U.S. 507, 117 S.Ct. 2157, 138 L.Ed.2d 624
(1997), the Supreme Court held RFRA
unconstitutional as applied to state and
local governments because it exceeded
Congress’s authority under § 5 of the

Fourteenth Amendment.  Id. at 529, 534–
35, 117 S.Ct. 2157.  The Court did not,
however, invalidate RFRA as applied to
the federal government.  See Guam v.
Guerrero, 290 F.3d 1210, 1220–21 (9th Cir.
2002).  Three years later, in response to
City of Boerne, Congress enacted the Reli-
gious Land Use and Institutionalized Per-
sons Act of 2000 (‘‘RLUIPA’’).  Pub.L. No.
106–274, 114 Stat. 803 (codified at 42
U.S.C. §§ 2000cc et seq.).  RLUIPA re-
placed RFRA’s original First Amendment
definition of ‘‘exercise of religion’’ with the
broader statutory definition quoted above.
RLUIPA §§ 7–8, 114 Stat. at 806–07.  Un-
der RFRA after its amendment by RLUI-
PA, ‘‘exercise of religion’’ is defined to
include ‘‘any exercise of religion, whether
or not compelled by, or central to, a sys-
tem of religious belief.’’  42 U.S.C.
§ 2000bb–2(4), 2000cc–5(7)(A).

In several ways, RFRA provides greater
protection for religious practices than did
the Supreme Court’s pre-Smith cases,
which were based solely on the First
Amendment.  First, RFRA ‘‘goes beyond
the constitutional language that forbids the
‘prohibiting’ of the free exercise of religion
and uses the broader verb ‘burden.’ ’’
United States v. Bauer, 84 F.3d 1549, 1558
(9th Cir.1996) (as amended).  Cf. U.S.
Const. amend. 1 (‘‘Congress shall make no
law TTT prohibiting the free exercise [of
religion].’’);  Lyng v. Nw. Indian Cemetery
Protective Ass’n, 485 U.S. 439, 451, 108
S.Ct. 1319, 99 L.Ed.2d 534 (1988) (‘‘The
crucial word in the constitutional text is
‘prohibit’TTTT’’).

Second, as the Supreme Court noted in
City of Boerne, RFRA provides greater
protection than did the First Amendment
under the pre-Smith cases because ‘‘the
Act imposes in every case a least restric-
tive means requirement—a requirement
that was not used in the pre-Smith juris-
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prudence RFRA purported to codify.’’
521 U.S. at 535, 117 S.Ct. 2157.

Third, in passing RLUIPA in 2000, Con-
gress amended RFRA’s definition of ‘‘ex-
ercise of religion.’’  Under the amended
definition—‘‘any exercise of religion,
whether or not compelled by, or central to,
a system of religious belief’’—RFRA now
protects a broader range of conduct than
was protected under the Supreme Court’s
interpretation of ‘‘exercise of religion’’ un-
der the First Amendment.  See Guru Na-
nak Sikh Soc’y v. County of Sutter, 456
F.3d 978, 995 n. 21 (9th Cir.2006) (noting
same).  After 2000, RFRA plaintiffs must
still prove that the burden on their reli-
gious exercise is ‘‘substantial,’’ but the dif-
ficulty of showing a substantial burden is
decreased because a broader range of reli-
gious exercise is now protected under
RFRA. That is, some governmental actions
were not previously considered burdens
because they burdened non-protected reli-
gious exercise.  Given the new broader
definition of statutorily protected ‘‘exercise
of religion,’’ those actions have now be-
come burdens within the meaning of
RFRA.

Finally, and perhaps most important,
RFRA provides broader protection be-
cause it applies Sherbert and Yoder’s com-
pelling interest test ‘‘in all cases’’ where
the exercise of religion is substantially
burdened.  42 U.S.C. § 2000bb(b).  Prior
to Smith, the Court had refused to apply
the compelling interest analysis in various
contexts, exempting entire classes of free
exercise cases from such heightened scru-
tiny.  See, e.g., Lyng, 485 U.S. at 454, 108
S.Ct. 1319;  O’Lone v. Estate of Shabazz,
482 U.S. 342, 349, 107 S.Ct. 2400, 96
L.Ed.2d 282 (1987);  Goldman v. Wein-
berger, 475 U.S. 503, 507–08, 106 S.Ct.
1310, 89 L.Ed.2d 478 (1986);  see also

Smith, 494 U.S. at 883, 110 S.Ct. 1595 (‘‘In
recent years, we have abstained from ap-
plying the Sherbert test (outside the unem-
ployment compensation field) at all.’’).
RFRA rejected the categorical barriers to
strict scrutiny employed in those cases.

C. The Majority’s Misstatements
of the Law under RFRA

The majority misstates the law under
RFRA in three ways.  First, it concludes
that a ‘‘substantial burden’’ on the ‘‘exer-
cise of religion’’ under RFRA occurs only
when the government ‘‘has coerced the
Plaintiffs to act contrary to their religious
beliefs under threat of sanctions, or condi-
tioned a governmental benefit upon con-
duct that would violate the Plaintiffs’ reli-
gious beliefs.’’  Maj. op. at 1063.  Second,
it ignores the impact of RLUIPA, and
cases interpreting RLUIPA, on the defini-
tion of a ‘‘substantial burden’’ on the ‘‘exer-
cise of religion’’ in RFRA. Third, it treats
as an open question whether RFRA ap-
plies to the federal government’s use of its
own land.  I discuss these misstatements
in turn.

1. Definition of ‘‘Substantial Burden’’

Neither RFRA nor RLUIPA defines
‘‘substantial burden.’’ 1  RFRA states,

The purposes of [RFRA] are—

(1) to restore the compelling interest
test as set forth in Sherbert v. Verner,
374 U.S. 398, 83 S.Ct. 1790, 10 L.Ed.2d
965 (1963) and Wisconsin v. Yoder, 406
U.S. 205, 92 S.Ct. 1526, 32 L.Ed.2d 15
(1972) and to guarantee its application in
all cases where free exercise of religion
is substantially burdened;  and

1. Although the majority opinion uses the
noun phrase ‘‘substantial burden,’’ RFRA em-
ploys the verb phrase ‘‘substantially burden.’’

Because the distinction is not material, I use
the terms interchangeably.
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(2) to provide a claim or defense to per-
sons whose religious freedom is substan-
tially burdened by government.

42 U.S.C. § 2000bb(b).  The majority
uses this statutory text to conclude that
the purpose of RFRA was to ‘‘restore’’ a
de facto ‘‘substantial burden’’ test suppos-
edly employed in Sherbert and Yoder.  In
the hands of the majority, that test is ex-
tremely restrictive, allowing a finding of
‘‘substantial burden’’ only in those cases
where the burden is imposed by the same
mechanisms as in those two cases.  In
the majority’s words, ‘‘Where TTT there is
no showing the government has coerced
the Plaintiffs to act contrary to their reli-
gious beliefs under threat of sanctions, or
conditioned a governmental benefit upon
conduct that would violate the Plaintiffs’
religious beliefs, there is no ‘substantial
burden’ on the exercise of their religion.’’
Maj. op. at 1063.

For six reasons, the majority is wrong in
looking to Sherbert and Yoder for an ex-
haustive definition of what constitutes a
‘‘substantial burden.’’  First, the majority’s
approach is inconsistent with the plain
meaning of the phrase ‘‘substantial bur-
den.’’  Second, RFRA does not incorporate
any pre-RFRA definition of ‘‘substantial
burden.’’  Third, even if RFRA did incor-
porate a pre-RFRA definition of ‘‘substan-
tial burden,’’ Sherbert, Yoder, and other
pre-RFRA Supreme Court cases did not
use the term in the restrictive manner
employed by the majority.  That is, the
cases on which the majority relies did not
state that interferences with the exercise
of religion constituted a ‘‘substantial bur-
den’’ only when imposed through the two
mechanisms used in Sherbert and Yoder.
Fourth, the purpose of RFRA was to ex-
pand rather than to contract protection for
the exercise of religion.  If a disruption of
religious practices can qualify as a ‘‘sub-
stantial burden’’ under RFRA only when it
is imposed by the same mechanisms as in
Sherbert and Yoder, RFRA would permit

interferences with religion that it was
surely intended to prevent.  Fifth, the ma-
jority’s approach overrules fourteen years
of contrary circuit precedent.  Sixth, the
majority’s approach is inconsistent with
our cases applying RLUIPA.  The Su-
preme Court has instructed us that RLUI-
PA employs the same analytic frame-work
and standard as RFRA. I consider these
reasons in turn.

a. Substantial Burden on the
Exercise of Religion

The majority contends that the phrase
‘‘substantial burden’’ refers only to bur-
dens that are created by two mecha-
nisms—the imposition of a penalty, or the
denial of a government benefit.  But the
phrase ‘‘substantial burden’’ has a plain
and ordinary meaning that does not de-
pend on the presence of a penalty or depri-
vation of benefit.  A ‘‘burden’’ is ‘‘[s]ome-
thing that hinders or oppresses.’’  Black’s
Law Dictionary (8th ed.2004).  A burden is
‘‘substantial’’ if it is ‘‘[c]onsiderable in im-
portance, value, degree, amount, or ex-
tent.’’  American Heritage Dictionary (4th
ed.2000).  In RFRA, the phrase ‘‘substan-
tial burden’’ modifies the phrase ‘‘exercise
of religion.’’  Thus, RFRA prohibits gov-
ernment action that ‘‘hinders or oppresses’’
the exercise of religion ‘‘to a considerable
degree.’’  See also San Jose Christian Col-
lege v. City of Morgan Hill, 360 F.3d 1024,
1034 (9th Cir.2004) (using dictionary defi-
nitions to define ‘‘substantial burden’’ un-
der RLUIPA and concluding that ‘‘for a
land use regulation to impose a ‘substantial
burden’ it must be ‘oppressive’ to a ‘signifi-
cantly great’ extent.’’).

The text of RFRA does not describe a
particular mechanism by which religion
cannot be burdened.  Rather, RFRA pro-
hibits government action with a particular
effect on religious exercise. This prohibi-
tion is categorical:  ‘‘Government shall not
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substantially burden a person’s exercise of
religionTTTT’’ 42 U.S.C. § 2000bb–1(a).
Had Congress wished to establish the
standard employed by the majority, it
could easily have stated that ‘‘Government
shall not, through the imposition of a pen-
alty or denial of a benefit, substantially
burden a person’s exercise of religionTTTT’’
It did not do so.  The majority is correct
that such text would have been unneces-
sary if RFRA had incorporated previous
Supreme Court case law that defined the
phrase ‘‘substantial burden’’ as a term of
art referring only to the imposition of a
penalty or denial of a benefit.  Maj. op. at
1074.  However, as explained below, Con-
gress did not ‘‘restore’’ any technical defi-
nition of ‘‘substantial burden’’ found in pre-
RFRA case law, let alone ‘‘restore’’ the
definition the majority now reads into
RFRA.

b. ‘‘Restoring’’ Sherbert and Yoder
The text of RFRA explicitly states that

the purpose of the statute is ‘‘to restore
the compelling interest test as set forth in
[Sherbert and Yoder ].’’  42 U.S.C.
§ 2000bb(b) (emphasis added).  The text
refers separately to ‘‘substantially burden’’
and the ‘‘exercise of religion,’’ but it says
nothing about ‘‘restoring’’ the definition of
these terms as used in Sherbert and Yoder.

In the years after Sherbert and Yoder,
the Supreme Court applied the ‘‘compel-
ling interest test’’ to fewer and fewer Free
Exercise claims under the First Amend-
ment.  For example, in Goldman, 475 U.S.
at 505, 507–08, 106 S.Ct. 1310, the Court
conceded that a military regulation ban-
ning civilian ‘‘headgear’’ implicated the
First Amendment rights of an Orthodox
Jew who sought to wear a yarmulke, but
then upheld the regulation after minimal
scrutiny due to the ‘‘great deference
[owed] the professional judgment of mili-
tary authorities concerning the relative im-
portance of a particular military interest.’’
In O’Lone, 482 U.S. at 349, 107 S.Ct. 2400,

the Court refused to require that prison
regulations be justified by a compelling
interest, instead demanding only that they
be ‘‘reasonably related to legitimate peno-
logical interests.’’  See also Bowen v. Roy,
476 U.S. 693, 707, 106 S.Ct. 2147, 90
L.Ed.2d 735 (1986) (Burger, J., for plurali-
ty) (compelling interest test not applicable
in enforcing ‘‘facially neutral and uniformly
applicable requirement for the administra-
tion of welfare programs’’);  Lyng, 485 U.S.
at 454, 108 S.Ct. 1319 (compelling interest
test not applicable where government in-
terferes with religious exercise through
‘‘the use of its own land’’).

In other cases, the Court purported to
apply the compelling interest test, but in
fact applied a watered-down version of the
scrutiny employed in Sherbert and Yoder.
Rather than demanding, as it had in Sher-
bert and Yoder, that the particular govern-
mental interest at stake be compelling, the
Court accepted extremely general defini-
tions of the government’s interest.  For
example, in United States v. Lee, 455 U.S.
252, 102 S.Ct. 1051, 71 L.Ed.2d 127 (1982),
the Court balanced an individual’s interest
in a religious exemption from social securi-
ty taxes against the ‘‘broad public interest
in maintaining a sound tax system.’’  Id. at
260, 102 S.Ct. 1051.  Likewise, the plurali-
ty in Roy balanced an individual’s objec-
tion to the provision of a social security
number against the government’s general
interest in ‘‘preventing fraud in [govern-
ment] benefits programs.’’  476 U.S. at
709, 106 S.Ct. 2147;  see also David B.
Tillotson, Free Exercise in the 1980s:  A
Rollback of Protections, 24 U.S.F. L.Rev.
505, 520 (1990) (‘‘The Court has either
defined the Government’s interest so
broadly that no individual’s interest could
possibly outweigh it or, more recently, has
TTT simply refused to weigh individual
challenges to uniformly applicable and
neutral statutes against any government
interest, notwithstanding Sherbert.’’).
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Smith, in which the Court refused to
apply the compelling governmental inter-
est test to a generally applicable law bur-
dening the exercise of religion, was the
last straw.  In direct response, Congress
enacted RFRA, directing the federal
courts to ‘‘restore’’ the ‘‘compelling inter-
est test’’ that had been applied in Sherbert
and Yoder ‘‘in all cases where free exercise
of religion is substantially burdened.’’  42
U.S.C. § 2000bb(b).  That is, by restoring
the ‘‘compelling interest test,’’ Congress
restored the application of strict scrutiny,
as applied in Sherbert and Yoder, to all
government actions substantially burden-
ing religion, and rejected the restrictive
approach to free exercise claims taken in
Lyng, Roy, Goldman, O’Lone, and Lee.
But this directive does not specify what
government actions substantially burden
religion, thereby triggering the compelling
interest test.  RFRA did not ‘‘restore’’ any
definition of ‘‘substantial burden.’’  Be-
cause Congress did not define ‘‘substantial
burden,’’ either directly or by reference to
pre-Smith case law, we should define (and
in fact have defined) that term according
to its ordinary meaning.

c. ‘‘Substantial Burden’’ Test Not Used in
Sherbert, Yoder, and Other Pre–
RFRA Cases To Rule Out Certain
Burdens

According to the majority, pre-RFRA
cases used the term ‘‘burden’’ or ‘‘substan-
tial burden’’ to refer exclusively to burdens
on religion imposed by only two particular
types of government action.  According to
the majority, a ‘‘substantial burden’’ under
RFRA can only be caused by government
action that either ‘‘coerce[s an individual]
to act contrary to their religious beliefs
under threat of sanctions, or condition[s] a
governmental benefit upon conduct that
would violate [an individual’s] religious be-
liefs.’’  Maj. op. at 1063.  This restrictive
definition of ‘‘substantial burden’’ cannot

be found in Sherbert, Yoder, or any other
case prior to the passage of RFRA.

In Sherbert, 374 U.S. 398, 83 S.Ct. 1790,
10 L.Ed.2d 965, the Court held that a
Seventh-day Adventist could not be denied
unemployment benefits based on her re-
fusal to work on Saturdays.  Without us-
ing the phrase ‘‘substantial burden,’’ the
Court concluded that a requirement that
the plaintiff work on Saturdays, on pain of
being fired if she refused, ‘‘force[d] her to
choose between following the precepts of
her religion and forfeiting benefits, on the
one hand, and abandoning one of the pre-
cepts of her religion in order to accept
work, on the other hand.’’  Id. at 404, 83
S.Ct. 1790.  The Court compared such an
imposition to a governmental fine:  ‘‘Gov-
ernmental imposition of such a choice puts
the same kind of burden upon the free
exercise of religion as would a fine im-
posed against appellant for her Saturday
worship.’’  Id. The Court therefore man-
dated that the requirement be justified by
a ‘‘compelling state interest.’’  Id. at 406–
09, 83 S.Ct. 1790.

In Yoder, 406 U.S. 205, 92 S.Ct. 1526, 32
L.Ed.2d 15, the Court held that Amish
children could not be required to attend
school up to the age of sixteen, on penalty
of criminal sanctions against their parents
if they did not attend.  Without using the
phrase ‘‘substantial burden,’’ the Court
concluded that a requirement that children
attend school, on pain of criminal punish-
ment of their parents if they did not,
‘‘would gravely endanger if not destroy the
free exercise of respondents’ religious be-
liefs.’’  Id. at 219, 92 S.Ct. 1526.  The
Court therefore required, as it had in
Sherbert, that the requirement be justified
by a ‘‘compelling state interest.’’  Id. at
221–29, 92 S.Ct. 1526.

Neither Sherbert nor Yoder used the
majority’s substantial burden test as the
trigger for the application of the compel-
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ling interest test.  The Court in Sherbert
and Yoder used the word ‘‘burden,’’ but
nowhere defined, or even used, the phrase
‘‘substantial burden.’’  After holding that
the exercise of religion was burdened in
each case, the Court simply did not opine
on what other impositions on free exercise
would, or would not, constitute a burden.
That is, Sherbert and Yoder held that cer-
tain interferences with religious exercise
trigger the compelling interest test.  But
neither case suggested that religious exer-
cise can be ‘‘burdened,’’ or ‘‘substantially
burdened,’’ only by the two types of inter-
ference considered in those cases.  The
phrase ‘‘substantial burden’’ is a creation
of later cases which sometimes use Sher-
bert or Yoder as part of a string citation.
See, e.g., Hernandez v. Commissioner of
Internal Revenue, 490 U.S. 680, 699, 109
S.Ct. 2136, 104 L.Ed.2d 766 (1989).  Nei-
ther Sherbert nor Yoder, nor any of the
later cases, uses the restrictive definition
of ‘‘substantial burden’’ invented by the
majority today.

Nor do other pre-RFRA cases supply
the majority’s restrictive definition of
‘‘substantial burden.’’  The majority relies
heavily on Lyng, 485 U.S. 439, 108 S.Ct.
1319, 99 L.Ed.2d 534, which relies in turn
on Roy, 476 U.S. 693, 106 S.Ct. 2147, 90
L.Ed.2d 735.  In Lyng, tribal members
challenged the construction of a proposed
road on government land in the Chimney
Rock area of the Six Rivers National For-
est as infringing their rights under the
Free Exercise Clause of the First Amend-
ment.  485 U.S. at 442–42, 108 S.Ct. 1319.
The Court began its analysis by reiterating
the holding of Roy that ‘‘[t]he Free Exer-
cise Clause simply cannot be understood to
require the Government to conduct its own
internal affairs in ways that comport with
the religious beliefs of particular citizens.’’
485 U.S. at 448, 108 S.Ct. 1319 (quoting
Roy, 476 U.S. at 699–700, 106 S.Ct. 2147).
The Court then reasoned:

In both [Lyng and Roy ], the challenged
Government action would interfere sig-
nificantly with private persons’ ability
to pursue spiritual fulfillment according
to their own religious beliefs.  In neither
case, however, would the affected indi-
viduals be coerced by the Government’s
action into violating their religious be-
liefs;  nor would either governmental ac-
tion penalize religious activity by deny-
ing any person an equal share of the
rights, benefits, and privileges enjoyed
by other citizens.

Id. at 449, 108 S.Ct. 1319 (emphases add-
ed).  The Court concluded that only ‘‘coer-
cion’’ of the sort found in Sherbert and
Yoder would trigger strict scrutiny be-
cause, ‘‘[t]he crucial word in the constitu-
tional text is ‘prohibit.’ ’’  Id. at 451, 108
S.Ct. 1319.

Justice Brennan dissented from the ma-
jority’s refusal to apply heightened scruti-
ny, emphasizing that the First Amendment
‘‘is directed against any form of govern-
mental action that frustrates or inhibits
religious practice.’’  Id. at 459, 108 S.Ct.
1319 (Brennan J., dissenting).  In re-
sponse, the Lyng majority conceded that
the proposed road would have ‘‘severe ad-
verse effects on the practice of [plaintiffs’]
religion.’’  Id. at 447, 108 S.Ct. 1319.  But
the Court went out of its way to reject
Justice Brennan’s contention that the First
Amendment is directed at governmental
action that frustrates or inhibits religious
practice.  It responded, ‘‘The Constitution
TTT says no such thing.  Rather, it states:
‘Congress shall make no law TTT prohibit-
ing the free exercise [of religion].’ ’’  Id. at
456–57, 108 S.Ct. 1319 (quoting id. at 459,
108 S.Ct. 1319;  U.S. Const. amend. I) (em-
phasis and alterations in original).

Lyng did not hold that the road at issue
would cause no ‘‘substantial burden’’ on
religious exercise.  The Court in Lyng
never used the phrase ‘‘substantial bur-
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den.’’  Rather, Lyng held that government
action that did not coerce religious prac-
tices or attach a penalty to religious belief
was insufficient to trigger the compelling
interest test despite the presence of a sig-
nificant burden on religion.  The Court
explicitly recognized this in Smith when it
wrote, ‘‘In [Lyng ], we declined to apply
Sherbert analysis to the Government’s log-
ging and road construction activities on
lands used for religious purposes by sever-
al Native American Tribes, even though it
was undisputed that the activities ‘could
have devastating effects on traditional In-
dian religious practices.’ ’’  Smith, 494
U.S. at 883, 110 S.Ct. 1595 (quoting Lyng,
485 U.S. at 451, 108 S.Ct. 1319) (emphasis
added).

The majority’s attempt to read Lyng
into RFRA is not just flawed.  It is per-
verse.  In refusing to apply the compelling
interest test to the ‘‘severe adverse effects
on the practice of [plaintiffs’] religion’’ in
Lyng, the Court reasoned that the protec-
tions of the First Amendment ‘‘cannot de-
pend on measuring the effects of a govern-
mental action on a religious objector’s
spiritual development.’’  485 U.S. at 447,
451, 108 S.Ct. 1319.  The Court directly
incorporated this reasoning into Smith.
See 494 U.S. at 885, 110 S.Ct. 1595.  Con-
gress then rejected this very reasoning
when it restored the application of strict
scrutiny ‘‘in all cases where free exercise
of religion is substantially burdened.’’  42
U.S.C. § 2000bb(b).

In sum, it is clear that the interferences
with the free exercise of religion that exist-
ed in Sherbert and Yoder qualify, to use
the terminology of RFRA, as a ‘‘substan-
tial burden.’’  But the text, purpose, and
enactment history of RFRA make equally
clear that RFRA protects against burdens
that, while imposed by a different mecha-
nism than those in Sherbert and Yoder, are
also ‘‘substantial.’’

d. Purpose of RFRA

The express purpose of RFRA was to
reject the restrictive approach to the Free
Exercise Clause that culminated in Smith
and to restore the application of strict
judicial scrutiny ‘‘in all cases where free
exercise of religion is substantially bur-
dened.’’  42 U.S.C. § 2000bb(b).  The ma-
jority’s approach is fundamentally at odds
with this purpose.

As should be clear, RFRA creates a
legally protected interest in the exercise of
religion.  The protected interest in Sher-
bert was the right to take religious rest on
Saturday, not the right to receive unem-
ployment insurance.  The protected inter-
est in Yoder was the right to avoid secular
indoctrination, not, as the majority con-
tends, the right to avoid criminal punish-
ment.  See Maj. Op. at 1070–71 n. 12.

Such interests in religious exercise can
be severely burdened by government ac-
tions that do not deny a benefit or impose
a penalty.  For example, a court would
surely hold that the government had im-
posed a ‘‘substantial burden’’ on the ‘‘exer-
cise of religion’’ if it purchased by eminent
domain every Catholic church in the coun-
try.  Similarly, a court would surely hold
that the Forest Service had imposed a
‘‘substantial burden’’ on the Indians’ ‘‘exer-
cise of religion’’ if it paved over the entire-
ty of the San Francisco Peaks.  We have
already held that prison officials substan-
tially burden religious exercise if they rec-
ord the confessions of Catholic inmates, or
refuse to provide Halal meat meals to a
Muslim prisoner.  See Mockaitis v. Har-
cleroad, 104 F.3d 1522, 1531 (9th Cir.1997)
(‘‘A substantial burden is imposed on TTT
free exercise of religion TTT by the intru-
sion into the Sacrament of Penance by
officials of the state.’’);  Shakur v. Schriro,
514 F.3d 878, 888–89 (9th Cir.2008) (hold-
ing that failure of prison officials to pro-
vide Muslim prisoner with Halal or Kosher
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meat diet could constitute substantial bur-
den on religious exercise under RLUIPA);
see also Lovelace v. Lee, 472 F.3d 174,
198–99 (4th Cir.2006) (holding that prison-
er’s right to religious diet under RLUIPA
is clearly established for purposes of quali-
fied immunity).

However, the majority’s restrictive defi-
nition of ‘‘substantial burden’’ places such
injuries entirely outside the coverage of
RFRA because they are imposed through
different mechanisms than those employed
in Sherbert and Yoder.  The majority can-
not plausibly justify this result by arguing
that the complete destruction of a religious
shrine or place of worship, violation of a
sacrament, or denial of a religious diet are
less ‘‘substantial’’ restrictions on religious
exercise than those caused by the denial of
unemployment benefits.  Rather, the ma-
jority refuses to apply strict scrutiny to
these substantial injuries because, in its
view, ‘‘a government that presides over a
nation with as many religions as the Unit-
ed States of America [could not] function
were it required to do so.’’  See Maj. op. at
1064.

This proposition was explicitly rejected
by RFRA, which directs courts to apply
the compelling governmental interest test
‘‘in all cases’’ where there is a ‘‘substantial
burden’’ on the ‘‘exercise of religion.’’  See
RFRA § 2000bb(a)(5) (stating that ‘‘the
compelling interest test TTT is a workable
test for striking sensible balances between
religious liberty and competing prior gov-
ernmental interests’’).  It has also been
explicitly rejected by the Supreme Court.
See Gonzales v. O Centro Espirita Benefi-
cente Uniao do Vegetal, 546 U.S. 418, 430,
126 S.Ct. 1211, 163 L.Ed.2d 1017 (2006)
(rejecting the government’s argument that
the Controlled Substances Act ‘‘cannot
function TTT if subjected to judicial exemp-
tions’’ because ‘‘RFRA, and the strict scru-
tiny test it adopted, contemplate an inqui-
ry more focused than the Government’s

categorical approach’’);  id. at 1215 (‘‘Here
the Government’s uniformity argument
rests not so much on the particular statu-
tory program at issue as on slippery slope
concerns that could be invoked in response
to any RFRA claim TTT’’).  The majority’s
approach thus places beyond judicial scru-
tiny many burdens on religious exercise
that RFRA was intended to prevent, and
does so based on ‘‘slippery slope’’ argu-
ments that the Supreme Court has in-
structed us to reject.

e. This Circuit’s RFRA Precedents

As I have described above, the majori-
ty’s narrow definition of ‘‘substantial bur-
den’’ conflicts with RFRA’s text and
purpose.  The majority’s approach also
conflicts with our prior application of
RFRA in this circuit.

We first addressed the definition of
‘‘substantial burden’’ under RFRA in
Bryant v. Gomez, 46 F.3d 948 (9th Cir.
1995).  We stated that a ‘‘substantial bur-
den’’ exists where:

[A] governmental [action] burdens the
adherent’s practice of his or her religion
TTT by preventing him or her from en-
gaging in [religious] conduct or having a
religious experienceTTTT This interfer-
ence must be more than an inconven-
ience;  the burden must be substantial.

Id. at 949 (quoting Graham v. C.I.R., 822
F.2d 844, 850–51 (9th Cir.1987)) (second,
third, and fifth alterations in Bryant ) (em-
phasis added).  Since Bryant, we have re-
peatedly refused to adopt the conclusion of
the majority that ‘‘a ‘substantial burden’ is
imposed only when individuals are forced
to choose between following the tenets of
their religion and receiving a governmental
benefit TTT or coerced to act contrary to
their religious beliefs by the threat of civil
or criminal sanctions.’’  Maj. op. at 1053–
54.  See, e.g., Worldwide Church of God v.
Philadelphia Church of God, Inc., 227
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F.3d 1110, 1121 (9th Cir.2000) (substantial
burden where government ‘‘prevent[s]
[plaintiff] from engaging in [religious] con-
duct or having a religious experience’’ and
is ‘‘more than an inconvenience’’) (quoting
Goehring v. Brophy, 94 F.3d 1294, 1299
(9th Cir.1996);  and Bryant, 46 F.3d at
949);  Stefanow v. McFadden, 103 F.3d
1466, 1471 (9th Cir.1996) (same).  We have
noted that ‘‘[a] statute burdens the free
exercise of religion if it ‘put[s] substantial
pressure on an adherent to modify his
behavior and to violate his beliefs,’ includ-
ing when, if enforced, it ‘results in the
choice to the individual of either abandon-
ing his religious principle or facing crimi-
nal prosecution.’ ’’  Guam v. Guerrero, 290
F.3d 1210, 1222 (9th Cir.2002) (emphasis
added) (quoting Thomas v. Review Bd. of
Ind. Employment Sec. Div., 450 U.S. 707,
718, 101 S.Ct. 1425, 67 L.Ed.2d 624 (1981);
and Braunfeld v. Brown, 366 U.S. 599,
605, 81 S.Ct. 1144, 6 L.Ed.2d 563 (1961)).
However, nothing in our opinions suggests
that the government can substantially bur-
den religion only by applying a penalty or
withholding a benefit based on religion.

In fact, we have held precisely the oppo-
site.  In Mockaitis, a district attorney for
Lane County, Oregon, with the assistance
of officials at the Lane County Jail, record-
ed the confession of a detained murder
suspect to a Catholic priest.  104 F.3d at
1524–26.  The prisoner and the priest
learned of the taping only after it oc-
curred.  Id. at 1526.  Although the prison-
er did not seek suppression of the tape,
the priest, together with the Archbishop of
Portland, sought an injunction under
RFRA barring future taping.  Id. at 1526–
1527.  We concluded the initial taping vio-
lated RFRA and held that an injunction
was warranted because,

A substantial burden is imposed on [the
Archbishop’s] free exercise of religion as
the responsible head of the archdiocese
of Portland by the intrusion into the
Sacrament of Penance by officials of the

state, an intrusion defended in this case
by an assistant attorney-general of the
state as not contrary to any law.  Arch-
bishop George has justifiable grounds
for fearing that without a declaratory
judgment and an injunction in this case
the administration of the Sacrament of
Penance for which he is responsible in
his archdiocese will be made odious in
jails by the intrusion of law enforcement
officers.

Id. at 1531 (emphasis added).  Mockaitis
was not only correctly decided.  It is also
flatly inconsistent with the majority opin-
ion.

The majority does not dispute that
Mockaitis is inconsistent with its approach
today, but instead argues that Mockaitis
‘‘cannot serve as precedent’’ for two rea-
sons.  Maj. op. at 1073–74 n.15.  First, the
Majority notes that City of Boerne, 521
U.S. at 532, 117 S.Ct. 2157, overruled our
application of RFRA to a state subdivision
in Mockaitis.  But the federalism holding
of City of Boerne, 521 U.S. at 532, 117
S.Ct. 2157, was entirely unrelated to our
definition of ‘‘substantial burden.’’  We do
not normally discard our prior view of the
law simply because it was expressed in a
case that is overruled on unrelated
grounds.  To the contrary, this circuit has
cited cases that have been ‘‘overruled on
other grounds’’ in 1,508 opinions.  Mockai-
tis continues to demonstrate that we have
previously refused to adopt the majority’s
restrictive definition of ‘‘substantial bur-
den.’’

Second, the majority finds Mockaitis
‘‘unhelpful’’ because it ‘‘did not define sub-
stantial burden, let alone analyze the sub-
stantial burden standard under the Sher-
bert/Yoder framework restored in RFRA,
[or] attempt to explain why such frame-
work should not apply to define substantial
burden.’’  Maj. op. at 1074 n. 15.  As I
have explained above, RFRA did not em-
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ploy the term ‘‘substantial burden’’ as a
term of art limiting the application of
RFRA to burdens caused by the precise
mechanisms at issue in Sherbert and Yo-
der.  In rejecting this argument, the ma-
jority dismisses Mockaitis precisely be-
cause it proves my point.  That is, because
Mockaitis does not treat ‘‘substantial bur-
den’’ as a term of art limited to burdens
caused by the precise mechanisms at issue
in Sherbert and Yoder, the majority must
perforce reject it.  The conflict between
Mockaitis and the majority’s approach to-
day reflects the novelty of today’s opinion,
not any shortcomings of Mockaitis.

Notably absent from the majority’s opin-
ion is any explanation of why the result
reached in Mockaitis is incorrect.  Under
the majority’s approach, it is clear that
governmental eavesdropping on a prison-
er’s confession to his priest would not im-
pose a substantial burden on the prisoner
or priest under RFRA. This cannot be the
law.

f. This Circuit’s RLUIPA Precedents
Our cases interpreting the definition of

‘‘substantial burden’’ under RLUIPA have
applied a similar definition to the definition
employed in Bryant, 46 F.3d at 949.  In
applying RLUIPA, we have stated that
‘‘for a land use regulation to impose a
‘substantial burden,’ it must be ‘oppressive’
to a ‘significantly great’ extent.  That is, a
‘substantial burden’ on ‘religious exercise’
must impose a significantly great restric-
tion or onus upon such exercise.’’  Warsol-
dier v. Woodford, 418 F.3d 989, 995 (9th
Cir.2005) (quoting San Jose Christian Col-
lege, 360 F.3d at 1034).  In other words,
we have defined ‘‘substantial burden’’ ac-
cording to the effect of a government ac-
tion on religious exercise rather than par-
ticular mechanisms by which this effect is
achieved.

Moreover, we recently held that a sub-
stantial burden could exist under RLUIPA

in a case that involved no imposition of a
penalty or deprivation of a benefit.  In
Shakur, 514 F.3d 878, a Muslim inmate
brought a RLUIPA challenge alleging that
the Arizona Department of Corrections
substantially burdened his exercise of reli-
gion by refusing to provide him with a
Halal or Kosher meat diet. Id. at 888–89.
The imposition on Shakur was in fact rela-
tively mild because the prison provided
him with a vegetarian diet as an alterna-
tive to the ordinary meat diet.  Id. at 888,
891.  Nonetheless, we found that Shakur
had asserted a cognizable substantial bur-
den under RLUIPA when he alleged that
the vegetarian diet he was forced to eat for
lack of Halal meat gave him indigestion,
thereby disrupting his religious practices.
Id. at 888.  Because the Arizona Depart-
ment of Corrections had not imposed any
penalty or withheld any benefit from Sha-
kur based on his exercise of religion, Sha-
kur is, like Mockaitis, flatly inconsistent
with the majority opinion.

In attempting to distinguish Shakur, the
majority again refuses to accept the impli-
cations of its own rule.  The majority
claims that Shakur is a ‘‘straightforward
application of the Sherbert test’’ because
‘‘the policy conditioned a governmental
benefit to which Shakur was otherwise en-
titled—a meal in prison—upon conduct
that would violate Shakur’s religious be-
liefs.’’  Maj. op. at 1078 n. 24.  However,
like Mockaitis, Shakur applied the ordi-
nary meaning of the phrase ‘‘substantial
burden,’’ which is inconsistent with the
majority’s newly minted ‘‘Sherbert test.’’
In Sherbert, a Seventh-day Adventist was
denied unemployment benefits after she
was fired for refusing to work on Satur-
days because, according to the state, she
had ‘‘fail[ed], without good cause, to accept
suitable work when offered.’’ 374 U.S. at
399–400, 83 S.Ct. 1790 (internal quotation
marks omitted).  In other words, the
plaintiff in Sherbert was denied a govern-
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ment benefit, to which she was otherwise
entitled, because of her religious observ-
ance.

Contrary to the majority’s assertions,
the inmate in Shakur was not denied any
government benefit to which he was other-
wise entitled because of his religious ob-
servance.  Shakur had a legal interest in
some meal in prison, but he was never
denied this interest as a consequence of his
religious observance.  Eating the vegetari-
an meals provided by the prison was per-
mitted by Shakur’s religion.  Shakur had
no legal interest in Halal meat meals, ex-
cept to the extent the government’s failure
to provide them interfered with his subjec-
tive religious experience.  Nonetheless, we
held that the failure of the prison to pro-
vide Halal meat meals could constitute a
substantial burden on Shakur’s religious
exercise because the vegetarian meals al-
legedly ‘‘exacerbate[d] [Shakur’s] hiatal
hernia and cause[d] excessive gas that in-
terfere[d] with the ritual purity required
for [Shakur’s] Islamic worship.’’  Id. at
889.  That is, although the government
had in no way penalized Shakur’s exercise
of his religion by denying a benefit to
which he was otherwise entitled, we held
that RFRA may impose an affirmative
duty on prison officials to provide Halal
meat meals where the failure to do so
harms the inmate’s sense of ‘‘ritual puri-
ty.’’  Id.

The provision of special meals is a gov-
ernment action that benefits an inmate.
But this is true of virtually any religious
accommodation.  Thus, Shakur can only
be explained as consistent with the majori-
ty’s rule if the mere accommodation of
religion is a governmental benefit.  But
such a broad rule cannot support the ma-
jority’s conclusion in this case.  Under
such a definition, the Forest Service offers
the Indians in this case a ‘‘government
benefit’’ in the form of access to their
sacred land and ritual materials.  The For-

est Service’s failure to offer spiritually
pure sites and materials is the equivalent
of prison officials failing to offer religiously
pure meals.  In short, in denying the Indi-
ans’ claims, the majority contends that the
phrase ‘‘substantial burden’’ applies only
where the government imposes sanctions
or ‘‘condition[s] a governmental benefit
upon conduct that would violate the Plain-
tiffs’ religious beliefs.’’  The majority then
abandons this definition in its attempts to
distinguish Shakur, which did not involve
the conditioning of government benefits on
conduct that would violate religious beliefs.
The need for such semantic contortions
only highlights the degree to which the
majority’s rule is inconsistent with our pri-
or case law and fails to capture the mean-
ing of the term ‘‘substantial burden.’’

2. The Applicability of RLUIPA

The majority’s second misstatement is
that RLUIPA does not apply to suits
brought under RFRA. It writes:

For two reasons, RLUIPA is inapplica-
ble to this case.  First, RLUIPA, by its
terms, prohibits only state and local gov-
ernments from applying regulations that
govern land use or institutionalized per-
sons to impose a ‘‘substantial burden’’ on
the exercise of religionTTTT Subject to
two exceptions not relevant here, RLUI-
PA does not apply to a federal govern-
ment action, which is not at issue in this
case.  TTT Second, even for state and
local governments, RLUIPA applies
only to government land-use regulations
of private land, not to the government’s
management of its own land.

Maj. op. at 1077.  From this, the majority
concludes that RLUIPA cases finding a
‘‘substantial burden’’ on the exercise of
religion are irrelevant to RFRA cases.

It is true that much of RLUIPA applies
specifically to state and local zoning deci-
sions and to actions by prison officials.



1095NAVAJO NATION v. U.S. FOREST SERVICE
Cite as 535 F.3d 1058 (9th Cir. 2008)

But it is demonstrably not true that
RLUIPA is ‘‘inapplicable to this case,’’ and
that cases decided under RLUIPA may be
disregarded in RFRA cases.  Not only did
RLUIPA amend the definition of ‘‘exercise
of religion’’ contained in RFRA, RLUIPA
also applies the same ‘‘substantial burden’’
test that is applied in RFRA cases.

Prior to the passage of RLUIPA in
2000, RFRA provided that ‘‘the term ‘exer-
cise of religion’ means the exercise of reli-
gion under the First Amendment to the
Constitution.’’  Pub.L. No. 103–141, § 5,
107 Stat. at 1489 (codified at 42 U.S.C.
§ 2000bb–2(4) (1994) (repealed)).  RLUI-
PA changed the definition of ‘‘exercise of
religion’’ in RFRA. RLUIPA §§ 7–8, 114
Stat. at 806–07.  As a result of RLUIPA,
42 U.S.C. § 2000bb–2 now provides, ‘‘As
used in this chapter—TTT (4) the term
‘exercise of religion’ means religious exer-
cise, as defined in section 2000cc–5 of this
title.’’ (emphasis added).  The ‘‘chapter’’ to
which 2000bb–2 refers is Chapter 21B of
Title 42.  Chapter 21B is the codification
of the Religious Freedom Restoration Act.
Section 2000cc–5, to which § 2000bb–2 re-
fers, provides, ‘‘The term ‘religious exer-
cise’ includes any exercise of religion,
whether or not compelled by, or central to,
a system of religious belief.’’

RFRA and RLUIPA not only share the
same definition of ‘‘exercise of religion,’’
they also share the same analytic frame-
work and terminology.  Under both stat-
utes, the imposition of a ‘‘substantial bur-
den’’ on a person’s ‘‘exercise of religion’’
may be justified only by a compelling gov-
ernmental interest and a showing that
such interest is furthered by the least re-
strictive means.  See 42 U.S.C. § 2000bb–
1(b) (RFRA);  42 U.S.C. § 2000cc–1(a)(1–
2) (RLUIPA).  The Supreme Court has
explicitly stated that ‘‘the Religious Land
Use and Institutionalized Persons Act of
2000 TTT allows federal and state prisoners
to seek religious accommodation pursuant

to the same standard as set forth in
RFRA[.]’’ O Centro, 546 U.S. at 436, 126
S.Ct. 1211 (emphasis added).  Because
RFRA and RLUIPA cases share the same
analytic framework and terminology and
are, in the words of the Court in O Centro,
governed by the ‘‘same standard,’’ RLUI-
PA cases are necessarily applicable to
RFRA cases.

3. Applicability of RFRA
to Federal Land

Finally, the majority misstates the law
when it treats as an open question whether
RFRA applies to federal land.  The major-
ity writes:

The Defendants do not contend that
RFRA is inapplicable to the govern-
ment’s use and management of its own
land, which is at issue in this case.
Because this issue was not raised or
briefed by the parties, we have no oc-
casion to consider it.  Therefore, we
assume, without deciding, that RFRA
applies to the government’s use and
management of its land[.]

Maj. op. at 1067 n. 9.

It is hardly an open question whether
RFRA applies to federal land.  For good
reason, none of the defendants argued that
RFRA is inapplicable to actions on federal
land.  There is nothing in the text of
RFRA that says, or even suggests, that
such a carve-out from RFRA exists.  No
case has ever so held, or even suggested,
that RFRA is inapplicable to federal land.

The majority opinion uses silence of the
briefs in this case as an excuse to treat the
applicability of RFRA to federal land as an
open question.  However, the majority ig-
nores the following exchange with the gov-
ernment’s attorney during oral argument
before the en banc panel.  In that ex-
change, the government explicitly stated
that RFRA applies to federal land:
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Question [by a member of the en banc
panel]:  Is it your position that the sub-
stantial burden test is simply never trig-
gered when the government is using its
own land?  That it’s simply outside the
coverage of RFRA if the government is
using its own land?
Answer [by the government’s attorney]:
No, your honor, that is not our posi-
tionTTTT

Question:  So, the use of government
land has the potential under RFRA to
impose a substantial burden?
Answer:  It is possible that certain activ-
ities on certain government land can still
substantially burden religious activities.
Question:  And would then violate
RFRA if there were no compelling state
interest?
Answer:  Correct.  Yes.

[En banc argument at 35:06.]

D. Misunderstanding of Religious
Belief and Practice

In addition to misstating the law under
RFRA, the majority misunderstands the
nature of religious belief and practice.
The majority concludes that spraying up to
1.5 million gallons of treated sewage ef-
fluent per day on Humphrey’s Peak, the
most sacred of the San Francisco Peaks,
does not impose a ‘‘substantial burden’’ on
the Indians’ ‘‘exercise of religion.’’  In so
concluding, the majority emphasizes the
lack of physical harm.  According to the
majority, ‘‘[T]here are no plants, springs,
natural resources, shrines with religious
significance, nor any religious ceremonies
that would be physically affected’’ by using
treated sewage effluent to make artificial
snow.  In the majority’s view, the ‘‘sole
effect’’ of using treated sewage effluent on
Humphrey’s Peak is on the Indians’ ‘‘sub-
jective spiritual experience.’’  Maj. op. at
1063.

The majority’s emphasis on physical
harm ignores the nature of religious belief

and exercise, as well as the nature of the
inquiry mandated by RFRA. The majority
characterizes the Indians’ religious belief
and exercise as merely a ‘‘subjective spiri-
tual experience.’’  Though I would not
choose precisely those words, they come
close to describing what the majority
thinks it is not describing—a genuine reli-
gious belief and exercise.  Contrary to
what the majority writes, and appears to
think, religious exercise invariably, and
centrally, involves a ‘‘subjective spiritual
experience.’’

Religious belief concerns the human
spirit and religious faith, not physical harm
and scientific fact.  Religious exercise
sometimes involves physical things, but the
physical or scientific character of these
things is secondary to their spiritual and
religious meaning.  The centerpiece of re-
ligious belief and exercise is the ‘‘subjec-
tive’’ and the ‘‘spiritual.’’  As William
James wrote, religion may be defined as
‘‘the feelings, acts, and experiences of indi-
vidual men [and women] in their solitude,
so far as they apprehend themselves to
stand in relation to whatever they may
consider the divine.’’  WILLIAM JAMES, THE

VARIETIES OF RELIGIOUS EXPERIENCE:  A
STUDY IN HUMAN NATURE 31–32 (1929).

The majority’s misunderstanding of the
nature of religious belief and exercise as
merely ‘‘subjective’’ is an excuse for refus-
ing to accept the Indians’ religion as wor-
thy of protection under RFRA. According
to undisputed evidence in the record, and
the finding of the district court, the Indi-
ans in this case are sincere in their reli-
gious beliefs.  The record makes clear that
their religious beliefs and practice do not
merely require the continued existence of
certain plants and shrines.  They require
that these plants and shrines be spiritually
pure, undesecrated by treated sewage ef-
fluent.
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Perhaps the strength of the Indians’ ar-
gument in this case could be seen more
easily by the majority if another religion
were at issue.  For example, I do not think
that the majority would accept that the
burden on a Christian’s exercise of religion
would be insubstantial if the government
permitted only treated sewage effluent for
use as baptismal water, based on an argu-
ment that no physical harm would result
and any adverse effect would merely be on
the Christian’s ‘‘subjective spiritual experi-
ence.’’  Nor do I think the majority would
accept such an argument for an orthodox
Jew if the government permitted only non-
Kosher food.

E. Proper Application of RFRA
Applying our precedents, which properly

reject the majority’s restrictive approach,
I would hold that the Indians have shown
a substantial burden on the exercise of
their religion under RFRA. I also believe
that the Forest Service has failed to show
that approval of the Snowbowl expansion
was the least restrictive means to further a
compelling governmental interest.

1. ‘‘Substantial Burden’’ on the
‘‘Exercise of Religion’’

RFRA defines ‘‘exercise of religion’’ as
‘‘any exercise of religion, whether or not
compelled by, or central to, a system of
religious belief.’’  42 U.S.C. § § 2000bb–
2(4), 2000cc–5(7)(A).  Under our prior case
law, a ‘‘substantial burden’’ on the ‘‘exer-
cise of religion’’ exists where government
action prevents an individual ‘‘from engag-
ing in [religious] conduct or having a reli-
gious experience’’ and the interference is
‘‘more than an inconvenience.’’  Bryant, 46
F.3d at 949.

a. The Indians’ ‘‘Sacred’’ Land and
their ‘‘Exercise of Religion’’

The Appellees do not dispute the sincer-
ity of the Indians’ testimony concerning
their religious beliefs and practices, and

the district court wrote that it was not
‘‘challenging the honest religious beliefs of
any witness.’’  The majority concedes that
the Indians are sincere.  It writes, ‘‘The
district court found the Plaintiffs’ beliefs to
be sincere;  there is no basis to challenge
that finding.’’  Maj. op. at 1063.

The majority seeks to undermine the
importance of the district court’s finding,
and its own concession, by contending that
the Indians consider virtually everything
sacred.  It writes:

In the Coconino National Forest alone,
there are approximately a dozen moun-
tains recognized as sacred by American
Indian tribes.  The district court found
the tribes hold other landscapes to be
sacred as well, such as canyons and can-
yon systems, rivers and river drainages,
lakes, discrete mesas and buttes, rock
formations, shrines, gathering areas, pil-
grimage routes, and prehistoric sites.
Within the Southwestern Region forest
lands alone, there are between 40,000
and 50,000 prehistoric sites.  The dis-
trict court also found the Navajo and the
Hualapai Plaintiffs consider the entire
Colorado River to be sacred.  New sa-
cred areas are continuously being recog-
nized by the Plaintiffs.

Maj. op. at 1066 n. 7 (citations omitted).
The majority implies that if we hold,

based on the sincerity of the Indians’s
religious belief, that there has been a sub-
stantial burden in this case, there is no
stopping place.  That is, since virtually
everything is sacred, virtually any govern-
mental action affecting the Indians’ ‘‘sa-
cred’’ land will be a substantial burden
under RFRA.

The majority’s implication rests upon an
inadequate review of the record.  The dis-
trict court conducted a two-week trial de-
voted solely to the Indians’ RFRA claim.
The trial record demonstrates that the
word ‘‘sacred’’ is a broad and undifferenti-
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ated term.  That term does not capture
the various degrees in which the Indians
hold land to be sacred.  For example, Vin-
cent Randall, an Apache legislator, histori-
an, and cultural teacher, responded to a
question regarding mountains that were
‘‘sacred sites’’ as follows:

That’s your term ‘‘sacred.’’  That’s not
my term.  I talked about holy mountains
this morning.  I talked about God’s
mountainsTTTT Sacred to you is not the
other terms.  There are other places of
honor and respect.  You’re looking at
everything as being sacred.  There is
not—there is honor and respect, just as
much as the Twin Towers is a place of
honor and respect.  Gettysburg.  Yes,
there are places like that in Apache
land, but there are four holy mountains.
Holy mountains.

Trial tr. 722–23 (emphasis added).
Dianna Uqualla, subchief of the Havasu-
pai, again explained that there are dif-
ferent degrees of ‘‘sacred’’:  The whole
reservation is sacred to us, but the
mountains are more sacred.  They are
like our—if you go to a church there
would be like our tabernacle, that would
be our altars.  That’s the—that’s the
difference like being in Fort Defiance or
Window Rock versus going to each of
the sacred mountains.  The San Fran-
cisco Peaks would be like our tabernacle,
our altar to the west.

SER 1253 (emphasis added).
Many White Mountain Apache, Navajo,

and Havasupai members refer to all land
that is owned, or was ever owned, by their
tribe as sacred.  For example, Ramon Ri-
ley, Cultural Resource Director for the
White Mountain Apache, testified that the
entire Apache reservation is ‘‘sacred.’’
Trial tr. at 625, 647–51.  Uqualla testified
to the same effect with respect to Hava-
suapai land.  SER 1253.

But while there are many mountains
within White Mountain Apache, Navajo,

and Havasupai historic territory, only a
few of these mountains are ‘‘holy’’ or par-
ticularly ‘‘sacred.’’  For the White Moun-
tain Apache, there are four holy moun-
tains.  They are the San Francisco Peaks,
Mt. Graham, Mt. Baldy, and Red Moun-
tain/Four Peaks.  Trial tr. at 639–43.  For
the Navajo, there are also four holy moun-
tains.  They are the San Francisco Peaks,
the Blanca Peak, Mt. Taylor, and the Hes-
perous Mountains.  Trial tr. at 739.

The Indians allow different uses on sa-
cred land depending on the degree of sa-
credness.  For example, Mount Baldy is
one of the White Mountain Apache’s holy
mountains.  Though they consider all of
their reservation land ‘‘sacred’’ in the
sense in which that term is used by the
majority, Mount Baldy is not merely sa-
cred.  It is holy.  The record is clear that
the Apache do not permit camping, fishing,
or hunting on the portion of Mount Baldy
under their control, even though they per-
mit such activities elsewhere on their res-
ervation.

b. Substantial Burden on the Indians’
Exercise of Religion

The record in this case makes clear that
the San Francisco Peaks are particularly
sacred to the surrounding Indian tribes.
Humphrey’s Peak is the most sacred, or
holy, of the Peaks.  I accept as sincere the
Indians’ testimony about their religious be-
liefs and practices, and I accept as sincere
their testimony that the Peaks, and in
particular Humphrey’s Peak, are not
merely sacred but holy mountains.

In the discussion that follows, I focus on
the evidence presented by the Hopi and
Navajo, and to a lesser extent on the Hua-
lapai and Havasupai.  I first describe the
Indians’ religious practices, and then dis-
cuss the effect the Snowbowl expansion
would have on these practices.
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i. The Indians’ Religious Practices

(1) The Hopi

Hopi religious beliefs and practices cen-
ter on the San Francisco Peaks.  As stated
by the district court, ‘‘The Peaks are
where the Hopi direct their prayers and
thoughts, a point in the physical world that
defines the Hopi universe and serves as
the home of the Kachinas, who bring wa-
ter, snow and life to the Hopi people.’’  408
F.Supp.2d at 894.  The Hopi have been
making pilgrimages to the Peaks since at
least 1540, when they first encountered
Europeans, and probably long before that.

The Hopi believe that when they
emerged into this world, the clans jour-
neyed to the Peaks (or Nuvatukyaovi, the
‘‘high place of snow’’) to receive instruc-
tions from a spiritual presence, Ma’saw.
At the Peaks, they entered a spiritual cov-
enant with Ma’saw to take care of the
land, and then migrated down to the Hopi
villages.  The Hopi re-enact their emer-
gence from the Peaks annually, and Hopi
practitioners look to the Peaks in their
daily songs and prayers as a place of tran-
quility, sanctity, and purity.

The Peaks are also the primary home of
the powerful spiritual beings called Katsi-
nam (Hopi plural of Katsina, or Kachina
in English).  Hundreds of specific Katsi-
nam personify the spirits of plants, ani-
mals, people, tribes, and forces of nature.
The Katsinam are the spirits of Hopi an-
cestors, and the Hopi believe that when
they die, their spirits will join the Katsi-
nam on the Peaks.  As spiritual teachers
of ‘‘the Hopi way,’’ the Katsinam teach
children and remind adults of the moral
principles by which they must live.  These
principles are embodied in traditional
songs given by the Katsinam to the Hopi
and sung by the Hopi in their everyday
lives.  One Hopi practitioner compared
these songs to sermons, which children
understand simplistically but which adults

come to understand more profoundly.
Many of these songs focus on the Peaks.

Katsinam serve as intermediaries be-
tween the Hopi and the higher powers,
carrying prayers from the Hopi villages to
the Peaks on an annual cycle.  From July
through January, the Katsinam live on the
Peaks.  In sixteen days of ceremonies and
prayers at the winter solstice, the Hopi
pray and prepare for the Katsinam’s visits
to the villages.  In February or March, the
Katsinam begin to arrive, and the Hopi
celebrate with nightly dances at which the
Katsinam appear in costume and perform.
The Katsinam stay while the Hopi plant
their corn and it germinates.  Then, in
July, the Hopi mark the Katsinam’s de-
parture for the Peaks.

The Hopi believe that pleasing the Kat-
sinam on the Peaks is crucial to their
livelihood.  Appearing in the form of
clouds, the Katsinam are responsible for
bringing rain to the Hopi villages from the
Peaks.  The Katsinam must be treated
with respect, lest they refuse to bring the
rains from the Peaks to nourish the corn
crop.  In preparation for the Katsinam’s
arrival, prayer sticks and feathers are de-
livered to every member of the village,
which they then deposit in traditional loca-
tions, praying for the spiritual purity nec-
essary to receive the Katsinam.  The Kat-
sinam will not arrive until the peoples’
hearts are in the right place, a state they
attempt to reach through prayers directed
at the spirits on the Peaks.

The Hopi have at least fourteen shrines
on the Peaks.  Every year, religious lead-
ers select members of each of the approxi-
mately forty congregations, or kiva, among
the twelve Hopi villages to make a pilgrim-
age to the Peaks.  They gather from the
Peaks both water for their ceremonies and
boughs of Douglas fir worn by the Katsi-
nam in their visits to the villages.
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(2) The Navajo

The Peaks are also of fundamental im-
portance to the religious beliefs and prac-
tices of the Navajo.  The district court
found, ‘‘[T]he Peaks are considered TTT to
be the ‘Mother of the Navajo People,’ their
essence and their home.  The whole of the
Peaks is the holiest of shrines in the Nava-
jo way of life.’’  408 F.Supp.2d at 889.
Considering the mountain ‘‘like family,’’
the Navajo greet the Peaks daily with
prayer songs, of which there are more
than one hundred relating to the four
mountains sacred to the Navajo.  Wit-
nesses described the Peaks as ‘‘our leader’’
and ‘‘very much an integral part of our life,
our daily lives.’’

The Navajo creation story revolves
around the Peaks.  The mother of humani-
ty, called the Changing Woman and com-
pared by one witness to the Virgin Mary,
resided on the Peaks and went through
puberty there, an event which the people
celebrated as a gift of new life.  Following
this celebration, called the kinaalda, the
Changing Woman gave birth to twins,
from whom the Navajo are descended.
The Navajo believe that the Changing
Woman’s kinaalda gave them life, genera-
tion after generation.  Young women to-
day still celebrate their own kinaalda with
a ceremony one witness compared to a
Christian confirmation or a Jewish bat
mitzvah.  The ceremony sometimes in-
volves water especially collected from the
Peaks because of the Peaks’ religious sig-
nificance.

The Peaks are represented in the Nava-
jo medicine bundles found in nearly every
Navajo household.  The medicine bundles
are composed of stones, shells, herbs, and
soil from each of four sacred mountains.
One Navajo practitioner called the medi-
cine bundles ‘‘our Bible,’’ because they
have ‘‘embedded’’ within them ‘‘the unwrit-
ten way of life for us, our songs, our
ceremonies.’’  The practitioner traced

their origin to the Changing Woman:
When her twins wanted to find their fa-
ther, the Changing Woman instructed
them to offer prayers to the Peaks and
conduct ceremonies with medicine bundles.
The Navajo believe that the medicine bun-
dles are conduits for prayers;  by praying
to the Peaks with a medicine bundle con-
taining soil from the Peaks, the prayer will
be communicated to the mountain.

As their name suggests, medicine bun-
dles are also used in Navajo healing cere-
monies, as is medicine made with plants
collected from the Peaks.  Appellant Nor-
ris Nez, a Navajo medicine man, testified
that ‘‘like the western doctor has his black
bag with needles and other medicine, this
bundle has in there the things to apply
medicine to a patient.’’  Explaining why he
loves the mountain as his mother, he testi-
fied, ‘‘She is holding medicine and things
to make us well and healthy.  We suckle
from her and get well when we consider
her our Mother.’’  Nez testified that he
collects many different plants from the
Peaks to make medicine.

The Peaks play a role in every Navajo
religious ceremony.  The medicine bundle
is placed to the west, facing the Peaks.  In
the Blessingway ceremony, called by one
witness ‘‘the backbone of our ceremony’’
because it is performed at the conclusion
of all ceremonies, the Navajo pray to the
Peaks by name.

The purity of nature, including the
Peaks, plays an important part in Navajo
beliefs.  Among other things, it affects
how a medicine bundle—described by one
witness as ‘‘a living basket’’—is made.
The making of a medicine bundle is pre-
ceded by a four-day purification process
for the medicine man and the keeper of
the bundle.  By Navajo tradition, the med-
icine bundle should be made with leather
from a buck that is ritually suffocated;  the
skin cannot be pierced by a weapon.  Med-
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icine bundles are ‘‘rejuvenated’’ every few
years, by replacing the ingredients with
others gathered on pilgrimages to the
Peaks and three other sacred mountains.

The Navajo believe their role on earth is
to take care of the land.  They refer to
themselves as nochoka dine, which one
witness translated as ‘‘people of the earth’’
or ‘‘people put on the surface of the earth
to take care of the lands.’’  They believe
that the Creator put them between four
sacred mountains of which the western-
most is the Peaks, or Do’ok’oos-liid (‘‘shin-
ing on top,’’ referring to its snow), and that
the Creator instructed them never to leave
this homeland.  Although the whole reser-
vation is sacred to the Navajo, the moun-
tains are the most sacred part.  As noted
previously, one witness drew an analogy to
a church, with the area within the moun-
tains as the part of the church where the
people sit, and the Peaks as ‘‘our altar to
the west.’’

As in Hopi religious practice, the Peaks
are so sacred in Navajo beliefs that, ac-
cording to Joe Shirley, Jr., President of
the Navajo Nation, a person ‘‘cannot just
voluntarily go up on this mountain at any
time.  It’s—it’s the holiest of shrines in
our way of life.  You have to sacrifice.
You have to sing certain songs before you
even dwell for a little bit to gather herbs,
to do offerings.’’  After the requisite prep-
aration, the Navajo go on pilgrimages to
the Peaks to collect plants for ceremonial
and medicinal use.

(3) The Hualapai

The Peaks figure centrally in the beliefs
of the Hualapai.  The Hualapai creation
story takes place on the Peaks.  The Hua-
lapai believe that at one time the world
was deluged by water, and the Hualapai
put a young girl on a log so that she could
survive.  She landed on the Peaks, alone,
and washed in the water.  In the water,
she conceived a son, who was a man born

of water.  She washed again, and con-
ceived another son.  These were the twin
warriors, or war gods, from whom the
Hualapai are today descended.  Later, one
of the twins became ill, and the other
collected plants and water from the Peaks,
thereby healing his brother.  From this
story comes the Hualapai belief that the
mountain and its water and plants are
sacred and have medicinal properties.
One witness called the story of the deluge,
the twins, and their mother ‘‘our Bible
story’’ and drew a comparison to Noah’s
Ark. As in Biblical parables and stories,
Hualapai songs and stories about the twins
are infused with moral principles.

Hualapai spiritual leaders travel to the
Peaks to deliver prayers. Like the Hopi
and the Navajo, the Hualapai believe that
the Peaks are so sacred that one has to
prepare oneself spiritually to visit.  A spir-
itual leader testified that he prays to the
Peaks every day and fasts before visiting
to perform the prayer feather ceremony.
In the prayer feather ceremony, a troubled
family prays into an eagle feather for days,
and the spiritual leader delivers it to the
Peaks;  the spirit of the eagle then carries
the prayer up the mountain and to the
Creator.

The Hualapai collect water from the
Peaks.  Hualapai religious ceremonies re-
volve around water, and they believe water
from the Peaks is sacred.  In their sweat
lodge purification ceremony, the Hualapai
add sacred water from the Peaks to other
water, and pour it onto heated rocks to
make steam.  In a healing ceremony, peo-
ple seeking treatment drink from the wa-
ter used to produce the steam and are
cleansed by brushing the water on their
bodies with feathers.  At the conclusion of
the healing ceremony, the other people
present also drink the water.  A Hualapai
tribal member who conducts healing cere-
monies testified that water from the Peaks
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is used to treat illnesses of ‘‘high parts’’ of
the body like the eyes, sinuses, mouth,
throat, and brain, including tumors, men-
ingitis, forgetfulness, and sleepwalking.
He testified that the Peaks are the only
place to collect water with those medicinal
properties, and that he travels monthly to
the Peaks to collect it from Indian Springs,
which is lower on the mountain and to the
west of the Snowbowl.  The water there
has particular significance to the Hualapai
because the tribe’s archaeological sites are
nearby.

In another Hualapai religious ceremony,
when a baby has a difficult birth, a Huala-
pai spiritual leader brings a portion of the
placenta to the Peaks so that the child will
be strong like the twins and their mother
in the Hualapai creation story.  The Hua-
lapai also grind up ponderosa pine needles
from the Peaks in sacred water from the
Peaks to aid women in childbirth.

A Hualapai religious law forbids mixing
the living and the dead.  In testimony in
the district court, a spiritual leader gave
the example of washing a baby or planting
corn immediately after taking part in a
death ceremony.  Mixing the two will
cause a condition that was translated into
English as ‘‘the ghost sickness.’’  The lead-
er testified that purification after ‘‘touch-
ing death’’ depends on the intensity of the
encounter.  If he had just touched the
dead person’s clothes or belongings, he
might be purified in four days, but if he
touched a body, it would require a month.

(4) The Havasupai

The Peaks are similarly central to the
beliefs of the Havasupai, as the Forest
Service acknowledged in the FEIS:

The Hualapai and the Havasupai per-
ceive the world as flat, marked in the
center by the San Francisco Peaks,
which were visible from all parts of the
Havasupai territory except inside the
Grand Canyon.  The commanding pres-

ence of the Peaks probably accounts for
the Peaks being central to the Havasu-
pai beliefs and traditions, even though
the Peaks themselves are on the edge of
their territory.

The Chairman of the Havasupai testified
that the Peaks are the most sacred reli-
gious site of the Havasupai:  ‘‘That is
where life began.’’  The Havasupai believe
that when the earth was submerged in
water, the tribe’s ‘‘grandmother’’ floated
on a log and landed and lived on the
Peaks, where she survived on water from
the Peaks’ springs and founded the tribe.

Water is central to the religious prac-
tices of the Havasupai.  Although they do
not travel to the Peaks to collect water,
Havasupai tribal members testified that
they believe the water in the Havasu creek
that they use in their sweat lodges comes
ultimately from the Peaks, to which they
pray daily.  They believe that spring water
is a living, life-giving, pure substance, and
they do not use tap water in their religious
practices.  They perform sweat lodge cere-
monies, praying and singing as they use
the spring water to make steam;  they
believe that the steam is the breath of
their ancestors, and that by taking it into
themselves they are purified, cleansed, and
healed.  They give water to the dead to
take with them on their journey, and they
use it to make medicines.  The Havasupai
also gather rocks from the Peaks to use
for making steam.

ii. The Burden Imposed by
the Proposed Snowbowl

Expansion

Under the proposed expansion of the
Snowbowl, up to 1.5 million gallons per day
of treated sewage effluent would be
sprayed on Humphrey’s Peak from No-
vember through February.  Depending on
weather conditions, substantially more
than 100 million gallons of effluent could



1103NAVAJO NATION v. U.S. FOREST SERVICE
Cite as 535 F.3d 1058 (9th Cir. 2008)

be deposited over the course of the winter
ski season.

The Indians claim that the use of treat-
ed sewage effluent to make artificial snow
on the Peaks would substantially burden
their exercise of religion.  Because the
Indians’ religious beliefs and practices are
not uniform, the precise burdens on reli-
gious exercise vary among the Appellants.
Nevertheless, the burdens fall roughly into
two categories:  (1) the inability to perform
a particular religious ceremony, because
the ceremony requires collecting natural
resources from the Peaks that would be
too contaminated—physically, spiritually,
or both—for sacramental use;  and (2) the
inability to maintain daily and annual reli-
gious practices comprising an entire way
of life, because the practices require belief
in the mountain’s purity or a spiritual con-
nection to the mountain that would be
undermined by the contamination.

The first burden—the inability to per-
form religious ceremonies because of con-
taminated resources—has been acknowl-
edged and described at length by the
Forest Service.  The FEIS summarizes:
‘‘Snowmaking and expansion of facilities,
especially the use of reclaimed water,
would contaminate the natural resources
needed to perform the required ceremo-
nies that have been, and continue to be,
the basis for the cultural identity for
many of these tribes.’’  Further, ‘‘the use
of reclaimed water is believed by the
tribes to be impure and would have an ir-
retrievable impact on the use of the soil,
plants, and animals for medicinal and cer-
emonial purposes throughout the entire
Peaks, as the whole mountain is regarded
as a single, living entity.’’

Three Navajo practitioners’ testimony at
trial echoed the Forest Service’s assess-
ment in describing how the proposed ac-
tion would prevent them from performing
various ceremonies.  Larry Foster, a Na-
vajo practitioner who is training to become

a medicine man, testified that ‘‘once water
is tainted and if water comes from mortu-
aries or hospitals, for Navajo there’s no
words to say that that water can be re-
claimed.’’  He further testified that he ob-
jected to the current use of the Peaks as a
ski area, but that using treated sewage
effluent to make artificial snow on the
Peaks would be ‘‘far more serious.’’  He
explained, ‘‘I can live with a scar as a
human being.  But if something is injected
into my body that is foreign, a foreign
object—and reclaimed water, in my opin-
ion, could be water that’s reclaimed
through sewage, wastewater, comes from
mortuaries, hospitals, there could be dis-
ease in the waters—and that would be like
injecting me and my mother, my grand-
mother, the Peaks, with impurities, foreign
matter that’s not natural.’’

Foster testified that if treated sewage
effluent were used on the Peaks he would
no longer be able to go on the pilgrimages
to the Peaks that are necessary to rejuven-
ate the medicine bundles, which are, in
turn, a part of every Navajo healing cere-
mony.  He explained:

Your Honor, our way of life, our culture
we live in—we live in the blessingway, in
harmony.  We try to walk in harmony,
be in harmony with all of nature.  And
we go to all of the sacred mountains for
protection.  We go on a pilgrimage simi-
lar to Muslims going to Mecca.  And we
do this with so much love, commitment
and respect.  And if one mountain—and
more in particularly with the San Fran-
cisco Peaks—which is our bundle moun-
tain, or sacred, bundle mountain, were
to be poisoned or given foreign materials
that were not pure, it would create an
imbalance—there would not be a place
among the sacred mountains.  We would
not be able to go there to obtain herbs
or medicines to do our ceremonies, be-
cause that mountain would then become
impure.  It would not be pure anymore.
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And it would be a devastation for our
people.

Appellant Navajo medicine man Norris
Nez testified that the proposed action
would prevent him from practicing as a
medicine man.  He told the district court
that the presence of treated sewage ef-
fluent would ‘‘ruin’’ his medicine, which he
makes from plants collected from the
Peaks.  He also testified that he would be
unable to perform the fundamental Bless-
ingway ceremony, because ‘‘all [medicine]
bundles will be affected and we will have
nothing to use eventually.’’

Foster, Nez, and Navajo practitioner
Steven Begay testified that because they
believe the mountain is an indivisible living
entity, the entire mountain would be con-
taminated even if the millions of gallons of
treated sewage effluent are put onto only
one area of the Peaks.  According to Fos-
ter, Nez, and Begay, there would be con-
tamination even on those parts of the
Peaks where the effluent would not come
into physical contact with particular plants
or ceremonial areas.  To them, the con-
tamination is not literal in the sense that a
scientist would use the term.  Rather, the
contamination represents the poisoning of
a living being.  In Foster’s words, ‘‘[I]f
someone were to get a prick or whatever
from a contaminated needle, it doesn’t
matter what the percentage is, your whole
body would then become contaminated.
And that’s what would happen to the
mountain.’’  In Nez’s words, ‘‘All of it is
holy.  It is like a body.  It is like our body.
Every part of it is holy and sacred.’’  In
Begay’s words, ‘‘All things that occur on
the mountain are a part of the mountain,
and so they will have connection to it.  We
don’t separate the mountain.’’

The Hualapai also presented evidence
that the proposed action would prevent
them from performing particular religious
ceremonies.  Frank Mapatis, a Hualapai
practitioner and spiritual leader who visits

the Peaks approximately once a month to
collect water for ceremonies and plants for
medicine, testified that the use of treated
sewage effluent would prevent him from
performing Hualapai sweat lodge and heal-
ing ceremonies with the sacred water from
the Peaks.  Mapatis testified that he be-
lieves that the treated sewage effluent
would seep into the ground and into the
spring below the Snowbowl where he col-
lects his sacred water, so that the spring
water would be ‘‘contaminated’’ by having
been ‘‘touched with death.’’  Because con-
tact between the living and the dead in-
duces ‘‘ghost sickness,’’ which involves hal-
lucinations, using water touched with
death in healing ceremonies ‘‘would be like
malpractice.’’ Further, Mapatis would be-
come powerless to perform the healing
ceremony for ghost sickness itself, because
that ceremony requires water from the
Peaks, the only medicine for illnesses of
the upper body and head, like hallucina-
tions.

The second burden the proposed action
would impose—undermining the Indians’
religious faith, practices, and way of life by
desecrating the Peaks’ purity—is also
shown in the record.  The Hopi presented
evidence that the presence of treated sew-
age effluent on the Peaks would funda-
mentally undermine all of their religious
practices because their way of life, or ‘‘be-
liefway,’’ is largely based on the idea that
the Peaks are a pure source of their rains
and the home of the Katsinam.

Leigh Kuwanwisiwma, a Hopi religious
practitioner and the director of the tribe’s
Cultural Preservation Office, explained the
connection between contaminating the
Peaks and undermining the Hopi religion:

The spiritual covenant that the Hopi
clans entered into with the Caretaker I
refer to as Ma’saw, the spiritual person
and the other d[ei]ties that reside—and
the Katsina that reside in the Peaks
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started out with the mountains being in
their purest form.  They didn’t have any
real intrusion by humanity.

The purity of the spirits, as best we
can acknowledge the spiritual domain,
we feel were content in receiving the
Hopi clans.  So when you begin to in-
trude on that in a manner that is really
disrespectful to the Peaks and to the
spiritual home of the Katsina, it affects
the Hopi people.  It affects the Hopi
people, because as clans left and em-
barked on their migrations and later
coming to the Hopi villages, we experi-
enced still a mountain and peaks that
were in their purest form as a place of
worship to go to, to visit, to place our
offerings, the tranquility, the sanctity
that we left a long time ago was still
there.

Antone Honanie, a Hopi practitioner,
testified that he would have difficulty pre-
paring for religious ceremonies, because
treated sewage effluent is ‘‘something you
can’t get out of your mind when you’re
sitting there praying’’ to the mountain, ‘‘a
place where everything is supposed to be
pure.’’  Emory Sekaquaptewa, a Hopi trib-
al member and research anthropologist,
testified that the desecration of the moun-
tain would cause Katsinam dance ceremo-
nies to lose their religious value.  They
would ‘‘simply be a performance for per-
formance[’s] sake’’ rather than ‘‘a religious
effort’’:  ‘‘Hopi people are raised in this
belief that the mountains are a revered
place.  And even though they begin with
kind of a fantasy notion, this continues to
grow into a more deeper spiritual sense of
the mountain.  So that any thing that in-
terrupts this perception, as they hold it,
would tend to undermine the—the integri-
ty in which they hold the mountain.’’

Summarizing the Hopi’s testimony, the
district court wrote:

The individual Hopi’s practice of the
Hopi way permeates every part and ev-

ery day of the individual’s life from birth
to deathTTTT The Hopi Plaintiffs testi-
fied that the proposed upgrades to the
Snowbowl have affected and will contin-
ue to negatively affect the way they
think about the Peaks, the Kachina and
themselves when preparing for any reli-
gious activity involving the Peaks and
the Kachina—from daily morning pray-
ers to the regular calendar of religious
dances that occur throughout the
yearTTTT The Hopi Plaintiffs also testi-
fied that this negative effect on the prac-
titioners’ frames of mind due to the con-
tinued and increased desecration of the
home of the Kachinas will undermine
the Hopi faith and the Hopi way.  Ac-
cording to the Hopi, the Snowbowl up-
grades will undermine the Hopi faith in
daily ceremonies and undermine the
Hopi faith in their Kachina ceremonies
as well as their faith in the blessings of
life that they depend on the Kachina to
bring.

408 F.Supp.2d at 894–95.

The Havasupai presented evidence that
the presence of treated sewage effluent on
the Peaks would, by contaminating the
Peaks, undermine their sweat lodge purifi-
cation ceremonies and could lead to the
end of the ceremonies.  Rex Tilousi, Chair-
man of the Havasupai, testified that Hava-
supai religious stories teach that the water
in Havasu Creek, which they use for their
sweat ceremonies, flows from the Peaks,
where the Havasupai believe life began.
Although none of the three Havasupai wit-
nesses stated that they would be complete-
ly unable to perform the sweat lodge cere-
monies as a consequence of the impurity
introduced by the treated sewage effluent,
Roland Manakaja, a traditional practition-
er, testified that the impurity would dis-
rupt the ceremony:

If I was to take the water to sprinkle
the rocks to bring the breath of our
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ancestors—we believe the steam is the
breath of our ancestors.  And the rocks
placed in the west signify where our
ancestors go, the deceasedTTTT Once the
steam rises, like it does on the Peaks,
the fog or the steam that comes off is
creation.  And once the steam comes off
and it comes into our being, it purifies
and cleanses us and we go to the level of
tranceTTTT It’s going to impact mentally
my spirituality.  Every time I think
about sprinkling that water on the rocks,
I’m going to always think about this
sewer that they’re using to recharge the
aquifer.

He further testified that he was ‘‘con-
cerned’’ that the water’s perceived impuri-
ty might cause the sweat lodge ceremony
to die out altogether, if tribal members
fear ‘‘breathing the organisms or the
chemicals that may come off the steam.’’

The record supports the conclusion that
the proposed use of treated sewage ef-
fluent on the San Francisco Peaks would
impose a burden on the religious exercise
of all four tribes discussed above—the Na-
vajo, the Hopi, the Hualapai, and the Ha-
vasupai.  However, on the record before
us, that burden falls most heavily on the
Navajo and the Hopi. The Forest Service
itself wrote in the FEIS that the Peaks
are the most sacred place of both the
Navajo and the Hopi;  that those tribes’
religions have revolved around the Peaks
for centuries;  that their religious practices
require pure natural resources from the
Peaks;  and that, because their religious
beliefs dictate that the mountain be viewed
as a whole living being, the treated sewage
effluent would in their view contaminate
the natural resources throughout the
Peaks.  Navajo Appellants presented evi-
dence in the district court that, were the
proposed action to go forward, contamina-
tion by the treated sewage effluent would
prevent practitioners from making or reju-
venating medicine bundles, from making
medicine, and from performing the Bless-

ingway and healing ceremonies.  Hopi Ap-
pellants presented evidence that, were the
proposed action to go forward, contamina-
tion by the effluent would fundamentally
undermine their entire system of belief
and the associated practices of song, wor-
ship, and prayer, that depend on the purity
of the Peaks, which is the source of rain
and their livelihoods and the home of the
Katsinam spirits.

In light of this showing, it is self-evident
that the Snowbowl expansion prevents the
Navajo and Hopi ‘‘from engaging in [reli-
gious] conduct or having a religious experi-
ence’’ and that this interference is ‘‘more
than an inconvenience.’’  Bryant, 46 F.3d
at 949.  The burden imposed on the reli-
gious practices of the Navajo and Hopi is
certainly as substantial as the intrusion on
confession deemed a ‘‘substantial burden’’
in Mockaitis, 104 F.3d at 1531, and the
denial of a Halal or Kosher meat diet
deemed a ‘‘substantial burden’’ in Shakur,
514 F.3d at 888–89.  Thus, under RFRA,
the Forest Service’s approval of the Snow-
bowl expansion may only survive if it fur-
thers a compelling governmental interest
by the least restrictive means.

c. ‘‘Compelling Governmental Interest’’
and ‘‘Least Restrictive Means’’

The majority refuses to hold that spray-
ing treated sewage effluent on Hum-
phrey’s Peak imposes a ‘‘substantial bur-
den’’ on the Indians’ ‘‘exercise of religion.’’
It therefore does not reach the question
whether the burden can be justified by a
compelling interest and is the least restric-
tive means of furthering that purpose.
Because I would hold that the Snowbowl
expansion does constitute a substantial
burden on the Indians’ religious exercise, I
also address this second step of the RFRA
analysis.

‘‘Requiring a State to demonstrate a
compelling interest and show that it has
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adopted the least restrictive means of
achieving that interest is the most de-
manding test known to constitutional law.’’
City of Boerne, 521 U.S. at 534, 117 S.Ct.
2157.  In applying this standard, we do not
accept a generalized assertion of a compel-
ling interest, but instead require ‘‘a case-
by-case determination of the question, sen-
sitive to the facts of each particular claim.’’
O Centro, 546 U.S. at 431, 126 S.Ct. 1211
(quoting Smith, 494 U.S. at 899, 110 S.Ct.
1595 (O’Connor, J., concurring in the judg-
ment)).

The Forest Service and the Snowbowl
have argued that approving the use of
treated sewage effluent to make artificial
snow serves several compelling govern-
mental interests.  The district court char-
acterized those interests as:  (1) ‘‘selecting
the alternative that best achieves [the For-
est Service’s] multiple-use mandate under
the National Forest Management Act,’’
which includes ‘‘managing the public land
for recreational uses such as skiing’’;  (2)
protecting public safety by ‘‘authorizing
upgrades at Snowbowl to ensure that
users of the National Forest ski area have
a safe experience’’;  and (3) complying with
the Establishment Clause.  408 F.Supp.2d
at 906. I would hold that none of these
interests is compelling.

First, the Forest Service’s interests in
managing the forest for multiple uses, in-
cluding recreational skiing, are, in the
words of the Court in O Centro, ‘‘broadly
formulated interests justifying the general
applicability of government mandates’’ and
are therefore insufficient on their own to
meet RFRA’s compelling interest test.
546 U.S. at 431, 126 S.Ct. 1211.  Appellees
have argued that approving the proposed
action serves the more particularized com-
pelling interest in providing skiing at the
Snowbowl, because the use of artificial
snow will allow a more ‘‘reliable and con-
sistent operating season’’ at one of the only
two major ski areas in Arizona.  I do not

believe that authorizing the use of artificial
snow at an already functioning commercial
ski area in order to expand and improve its
facilities, as well as to extend its ski season
in dry years, is a governmental interest ‘‘of
the highest order.’’  Yoder, 406 U.S. at
215, 92 S.Ct. 1526.

Second, while the Forest Service un-
doubtedly has a general interest in ensur-
ing public safety on federal lands, there
has been no showing that approving the
proposed action advances that interest by
the least restrictive means.  Appellees
have provided no specific evidence that
skiing at the Snowbowl in its current state
is unsafe.

Third, approving the proposed action
does not serve a compelling governmental
interest in avoiding conflict with the Es-
tablishment Clause.  The Forest Service
has not suggested that avoiding a conflict
with the Establishment Clause is a com-
pelling interest served by the proposed
action.  Only the Snowbowl has made that
argument.  The argument is not convinc-
ing.  The Supreme Court has repeatedly
held that the Constitution ‘‘affirmatively
mandates accommodation, not merely tol-
erance, of all religions, and forbids hostili-
ty toward any.’’  Lynch v. Donnelly, 465
U.S. 668, 673, 104 S.Ct. 1355, 79 L.Ed.2d
604 (1984).  ‘‘Anything less would require
the ‘callous indifference’ we have said was
never intended by the Establishment
Clause.’’  Id. (citations omitted);  see also
Hobbie v. Unemp. App. Comm’n of Fla.,
480 U.S. 136, 144–45, 107 S.Ct. 1046, 94
L.Ed.2d 190 (1987) (‘‘This Court has long
recognized that the government may (and
sometimes must) accommodate religious
practices and that it may do so without
violating the Establishment Clause.’’).  Re-
fusing to allow a commercial ski resort in a
national forest to spray treated sewage
effluent on the Indians’ most sacred moun-
tain is an accommodation that falls far
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short of the sort of advancement of reli-
gion that gives rise to an Establishment
Clause violation.

F. Conclusion

I would therefore hold that the proposed
expansion of the Arizona Snowbowl, which
would entail spraying up to 1.5 million
gallons per day of treated sewage effluent
on the holiest of the San Francisco Peaks,
violates RFRA. The expansion would im-
pose a ‘‘substantial burden’’ on the Indians’
‘‘exercise of religion’’ and is not justified
by a ‘‘compelling government interest.’’

II. National Environmental Policy Act

A. Pleading under Rule 8(a)

The majority concludes that Appellants
failed properly to plead a violation of
NEPA in their complaint.  The violation in
question is an alleged failure by the Forest
Service to analyze the risks posed by hu-
man ingestion of artificial snow made with
treated sewage effluent.  Because of the
asserted pleading mistake, the majority
declines to reach the merits of the claimed
violation.

Under Federal Rule of Civil Procedure
8(a), a proper complaint need only contain
‘‘a short and plain statement of the claim
showing that the pleader is entitled to
relief.’’  Rule 8(a), adopted in 1938, re-
placed the old ‘‘code pleading’’ regime un-
der which plaintiffs had been required to
plead detailed factual allegations in the
complaint, on pain of having their com-
plaints dismissed on demurrer.  Under the
more relaxed ‘‘notice pleading’’ require-
ment of Rule 8(a), a plaintiff is not re-
quired to plead detailed facts.  Under
Rule 8(a), a plaintiff is required only to
‘‘advise the other party of the event being
sued upon, TTT provide some guidance in a
subsequent proceeding as to what was de-
cided for purposes of res judicata and col-
lateral estoppel, and TTT indicate whether
the case should be tried to the court or to

a jury.  No more is demanded of the
pleadings than this.’’  5 Charles Alan
Wright & Arthur R. Miller, Federal Prac-
tice & Procedure § 1202 (2008).

Appellants’ complaint in the district
court, while general, was sufficient to pro-
vide notice that they were asserting
NEPA violations based on the Forest Ser-
vice’s failure to consider the health risks
presented by the Snowbowl expansion.
The Navajo Nation and the Havasupai
Tribe both alleged in their complaints that
the Forest Service violated NEPA by
‘‘fail[ing] to take a ‘hard look’ at the im-
pacts of introducing reclaimed waste water
to the ecosystem.’’  [SER 1184;  1200].  In
particular, they alleged, ‘‘The FEIS fails to
adequately address the effects of soil dis-
turbance, and the persistent pollutants in
reclaimed water.’’  Id.

In another context, generalized allega-
tions such as these might be insufficient to
alert defendants that a specific health risk,
such as the ingestion of artificial snow, was
included in general statements referring to
‘‘the impacts of introducing reclaimed
waste water to the ecosystem’’ and ‘‘persis-
tent pollutants in reclaimed water.’’  In
the context of this case, however, Appel-
lants’ allegations were sufficient to put de-
fendants on notice of the nature of their
NEPA claim.

First, even before the complaint was
filed, the Forest Service was well aware of
the dispute about whether the FEIS ade-
quately addressed the risk of children and
others ingesting artificial snow made from
treated sewage effluent.  For example, in
October 2002, before the draft EIS was
published, the Service wrote what it called
a ‘‘strategic talking point’’ addressing the
risk posed by the ingestion of the artificial
snow.  The ‘‘talking point’’ began with the
question:  ‘‘Will my kids get sick if they eat
artificial snow made from treated wastewa-
ter?’’  It continued with a scripted answer:
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‘‘[T]his question is really one that will be
thoroughly answered in the NEPA analy-
sis process.’’  Appellants repeatedly made
clear to the Forest Service, both in com-
ments on the draft EIS and in administra-
tive appeals, that this risk needed to be
addressed as part of the NEPA process.

Second, Appellants raised the issue of
ingestion of artificial snow in their motion
for summary judgment, specifically ad-
dressing several pages to the following
argument:  ‘‘The FEIS Does Not Contain
a ‘Reasonably Thorough Discussion of the
Significant Aspects of the Probable Envi-
ronmental Consequences’ of the Project—
The FEIS Ignores (In Part) the Possibility
of Children Eating Snow Made from Re-
claimed Water.’’  [Plaintiffs’ Motion for
Summary Judgment at 20–23].  The For-
est Service and the Snowbowl both object-
ed that this argument was not adequately
alleged in the complaint.  But they showed
no prejudice arising out of the alleged lack
of notice, and they addressed the merits of
the issue in their opposition to the motion.
[Defendant’s Response In Opposition to
All Plaintiffs’ Motions for Summary Judg-
ment at 16–17;  Arizona Snowbowl Resort
LP’s Opposition to Plaintiffs’ Motions for
Summary Judgment at 5–6].

Third, Appellants had raised the issue of
ingestion of artificial snow in their admin-
istrative appeal, and the Forest Service
had no need to develop additional evi-
dence, through discovery or otherwise, in
order to address the issue in the district
court.

The majority objects to this analysis on
two grounds.  First, it contends that be-
cause Appellants have not appealed the
district court’s denial of their motion to
amend their complaint, they cannot now
contend that their complaint was adequate.
Maj. op. at 1079–80 & n. 26.  That is not
the law.  If a complaint is adequate under
Rule 8(a), there is no need to amend it.  It
is well established that if a plaintiff be-

lieves that a complaint satisfies Rule 8(a),
he or she may stand on the complaint and
appeal a dismissal to the court of appeals.
See WMX Technologies, Inc. v. Miller, 80
F.3d 1315, 1318 (9th Cir.1996) (citing Car-
son Harbor Village Ltd. v. City of Carson,
37 F.3d 468, 471 n. 3 (9th Cir.1994) (quot-
ing McGuckin v. Smith, 974 F.2d 1050,
1053 (9th Cir.1992))).  A plaintiff may
move to amend a complaint that, in the
view of the district court, is inadequate
under Rule 8(a).  But making such a mo-
tion is not an admission, for purposes of
appeal, that the district court is correct in
viewing the complaint as inadequate.  Nor,
having made such a motion, is the plaintiff
required to appeal the district court’s deni-
al of that motion in order to assert that the
initial complaint was adequate.  See, e.g.,
Quinn v. Ocwen Federal Bank FSB, 470
F.3d 1240, 1247 n. 2 (8th Cir.2006).

Second, the majority contends that the
Navajo Appellants ‘‘do not explain why
their complaint is otherwise sufficient to
state this NEPA claim—despite the De-
fendants’ assertion that the Navajo Plain-
tiffs failed to plead this NEPA claim.’’
Maj. op. at 1079.  The majority is wrong.
The Navajo Appellants clearly ‘‘explain’’
why their complaint was sufficient.  Part
III.B of their brief in this court is headed:
‘‘The FEIS Ignores the Possibility of Chil-
dren Eating Snow Made from Reclaimed
Water.’’  Part III.B.3 of their brief is
headed:  ‘‘This Issue Was Properly Raised
and Considered by the Lower Court.’’
[Reply brief, at 19] The first paragraph of
Part III.B.3 reads:

Defendants assert that Plaintiffs did not
raise this issue in their comments on the
DEIS, in their administrative appeal, or
in their Complaint.  As a result, accord-
ing to defendants, Plaintiffs are preclud-
ed from raising this argument on appeal.
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This misstates the facts of the case and
applicable law.

[Id.] (Emphasis added).
The Navajo Appellants explain in their

brief that the issue of children eating snow
made from effluent was raised during the
preparation of the FEIS. They explain
that defendants were therefore already
well aware of this issue when it was raised
in the district court.  They explain, fur-
ther, in their brief in this court:  ‘‘Plaintiffs
properly pled violations of NEPA in their
Complaint, even though the specific allega-
tions at issue were not included therein.
The issue [of the FEIS’s failure to analyze
the risk of children ingesting snow made
from treated effluent] was briefed at sum-
mary judgment by all parties and present-
ed at oral argument.  The lower court
heard the argument TTT and issued a deci-
sion on this claim resulting in this appeal.’’
Id. at 23–4.

Under notice pleading, a plaintiff need
not make specific allegations in the com-
plaint, so long as the complaint is sufficient
to put defendant on notice of the nature of
plaintiff’s claim.  As the Navajo Appellants
make clear, the defendants in the district
court were well aware of the nature of
plaintiffs’ claim that the FEIS failed to
analyze the risk of children eating snow
made from the effluent.  This is sufficient
to satisfy the notice pleading requirement
of Rule 8(a).

I would therefore reach the merits of
Appellants’ claim that the Forest Service
failed to study adequately the risks posed
by human ingestion of artificial snow made
with treated sewage effluent.

B. Merits

‘‘NEPA ‘does not mandate particular re-
sults,’ but ‘simply provides the necessary
process’ to ensure that federal agencies
take a ‘hard look’ at the environmental
consequences of their actions.’’  Muckle-
shoot Indian Tribe v. U.S. Forest Serv.,

177 F.3d 800, 814 (9th Cir.1999) (quoting
Robertson v. Methow Valley Citizens
Council, 490 U.S. 332, 350, 109 S.Ct. 1835,
104 L.Ed.2d 351 (1989)).  Regulations re-
quire that an EIS discuss environmental
impacts ‘‘in proportion to their signifi-
cance.’’  40 C.F.R. § 1502.2(b).  For im-
pacts discussed only briefly, there should
be ‘‘enough discussion to show why more
study is not warranted.’’  Id.

We employ a ‘‘ ‘rule of reason [standard]
to determine whether the [EIS] contains a
reasonably thorough discussion of the sig-
nificant aspects of the probable environ-
mental consequences.’ ’’  Ctr. for Biologi-
cal Diversity v. U.S. Forest Serv., 349 F.3d
1157, 1166 (9th Cir.2003) (first alteration in
original) (quoting Kern v. U.S. Bureau of
Land Mgmt., 284 F.3d 1062, 1071 (9th
Cir.2002)).  In reviewing an EIS, a court
must not substitute its judgment for that
of the agency, but rather must uphold the
agency decision as long as the agency has
‘‘considered the relevant factors and artic-
ulated a rational connection between the
facts found and the choice made.’’  Selkirk
Conservation Alliance v. Forsgren, 336
F.3d 944, 953–54 (9th Cir.2003) (quoting
Wash. Crab Producers, Inc. v. Mosbacher,
924 F.2d 1438, 1441 (9th Cir.1990)).

The treated sewage effluent proposed
for use in making artificial snow at the
Snowbowl meets the standards of the
ADEQ for what Arizona calls ‘‘Av re-
claimed water.’’  The ADEQ permits use
of Av reclaimed water for snowmaking,
but it has specifically disapproved human
ingestion of such water.  Arizona law re-
quires users of reclaimed water to ‘‘place
and maintain signage at locations [where
the water is used] so the public is informed
that reclaimed water is in use and that no
one should drink from the system.’’  Ariz.
Admin. Code § R18–9–704(H) (2005).  Hu-
man consumption, ‘‘full-immersion water
activity with a potential of ingestion,’’ and
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‘‘evaporative cooling or misting’’ are all
prohibited.  Id. § R18–9–704(G)(2).  Irri-
gation users must employ ‘‘application
methods that reasonably preclude human
contact,’’ including preventing ‘‘contact
with drinking fountains, water coolers, or
eating areas,’’ and preventing the treated
effluent from ‘‘standing on open access
areas during normal periods of use.’’  Id.
§ R18–9–704(F).

The FEIS does not contain a reasonably
thorough discussion of the risks posed by
possible human ingestion of artificial snow
made from treated sewage effluent, and it
does not articulate why such discussion is
unnecessary.

The main body of the FEIS addresses
the health implications of using treated
sewage effluent in subchapter 3H, ‘‘Water-
shed Resources.’’  Much of the subchap-
ter’s analysis focuses on the ‘‘hydrogeolog-
ic setting’’ and on the effect of the artificial
snow once it has melted.  The part of the
subchapter describing the treated sewage
effluent acknowledges that its risks to hu-
man health are not well known because it
contains unregulated contaminants in
amounts not ordinarily found in drinking
water, including prescription drugs and
chemicals from personal care products.
The subchapter contains tables listing the
amounts of various organic and inorganic
chemical constituents that have been
measured in the treated sewage effluent.
One table compares the level of contami-
nants in Flagstaff’s treated sewage ef-
fluent to the level permitted under national
drinking water standards.  The table
shows that Flagstaff simply does not test
for the presence of the following contami-
nants regulated by the national standards:
Acrylamide, Dalapon, Di(2–ethylhexyl) adi-
pate, Dinoseb, Diquat, Endothall, Epichlo-
rohydrin, Ethylene dibromide, Lindane,
Oxamyl (Vydate), Picloram, Simazine, and
Aluminum.  The table also shows that
Flagstaff does not measure the following

contaminants with sufficient precision to
determine whether they are present at
levels that exceed the national standards:
Nitrate, Benzo (a) pyrene (PAHs), Penta-
chlorophenol, and Polychlorinatedbiphe-
nyls (PCBs).  However, the FEIS does
not go on to discuss either the health risks
resulting from ingestion of the treated
sewage effluent or the likelihood that hu-
mans—either adults or children—will in
fact ingest the artificial snow.

Instead, the environmental impact anal-
ysis in subchapter 3H, the only part of the
FEIS to discuss the characteristics of
treated sewage effluent, addresses only
the impact on the watersheds and aquifers.
That analysis assesses the treated sewage
effluent’s impact after it has filtered
through the ground, a process the FEIS
estimates may result in ‘‘an order of mag-
nitude decrease in concentration of so-
lutes.’’  Thus, although the subchapter
reasonably discusses the human health
risks to downgradient users, it does not
address the risks entailed in humans’ di-
rect exposure to, and possible ingestion of,
undiluted treated sewage effluent that has
not yet filtered through the ground.

Only two statements in the FEIS could
possibly be mistaken for an analysis of the
risk that children would ingest the artifi-
cial snow.  The first follows three com-
bined questions by a commenter:  (1)
whether signs would be posted to warn
that ‘‘reclaimed water’’ has been used to
make the artificial snow;  (2) how much
exposure to the snow would be sufficient to
make a person ill;  and (3) how long it
would take to see adverse effects on plants
and animals downstream.  The response to
these questions is four sentences long.  It
states that signs would be posted, but it
does not say how numerous or how large
the signs would be.  It then summarizes
the treatment the sewage would undergo.
The final sentence asserts:  ‘‘In terms of
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microbiological and chemical water quality,
the proposed use of reclaimed water for
snowmaking represents a low risk of acute
or chronic adverse environmental impact
to plants, wildlife, and humans.’’

This response does not answer the spe-
cific and highly relevant question:  How
much direct exposure to the artificial snow
is safe?  Nor does the response provide
any analysis of the extent of the likely
‘‘exposure,’’ including the likelihood that
children or adults would accidentally or
intentionally ingest the snow made from
non-potable treated sewage effluent.

Another statement appears on the last
page of responses to comments in the
FEIS. The questions and response are:

[Question:] In areas where reclaimed
water is presently used, there are signs
posted to warn against consumption of
the water.  Will these signs be posted at
the Snowbowl?  If so, how will that keep
children from putting snow in there [sic]
mouths or accidentally consuming the
snow in the case of a wreck?
[Answer:] There will be signs posted at
Snowbowl informing visitors of the use
of reclaimed water as a snowmaking wa-
ter source.  Much like areas of Flagstaff
where reclaimed water is used, it is the
responsibility of the visitor or the mi-
nor’s guardian to avoid consuming snow
made with reclaimed water.  It is impor-
tant to note that machine-produced snow
would be mixed and therefore diluted
with natural snow decreasing the per-
centage of machine-produced snow with-
in the snowpack.  Because ADEQ ap-
proved the use of reclaimed water, it is
assumed different types of incidental
contact that could potentially occur from
use of class A reclaimed water for snow-
making were fully considered.

There are several problems with this
response.  First, the response does not
assess the risk that children will eat the
artificial snow.  Stating that it is the par-

ents’ responsibility to prevent their chil-
dren from doing so neither responds to the
question whether signs would prevent chil-
dren from eating snow nor addresses
whether ingesting artificial snow would be
harmful.  Second, the Forest Service’s as-
sumption that the ADEQ’s approval means
the snow must be safe for ingestion is
inconsistent with that same agency’s regu-
lations, which are designed to prevent hu-
man ingestion.  Third, the assumption that
the ADEQ actually analyzed the risk of
skiers ingesting the treated sewage ef-
fluent snow is not supported by any evi-
dence in the FEIS (or elsewhere in the
administrative record).  Finally, the For-
est Service’s answer is misleading in stat-
ing that the treated sewage effluent will be
‘‘diluted.’’  The artificial snow would itself
be made entirely from treated sewage ef-
fluent and would only be ‘‘mixed and
therefore diluted’’ with natural snow inso-
far as the artificial snow intermingles with
a layer of natural snow.  During a dry
winter, there may be little or no natural
snow with which to ‘‘dilute’’ the treated
sewage effluent.

Appellees have also contended that the
FEIS ‘‘sets forth relevant mitigation meas-
ures’’ to ‘‘the possibility that someone may
ingest snow.’’  Although Appellees have
not specified the ‘‘relevant mitigation
measures’’ to which they refer, the only
mitigation measure mentioned in the FEIS
is the requirement under Arizona law that
the Snowbowl post signs ‘‘so the public is
informed that reclaimed water is in use
and that no one should drink from the
system.’’  Ariz. Admin.  Code § R18–9–
704(H) (2005).  This ‘‘mitigation measure’’
is not listed along with the fifty-five miti-
gation measures catalogued in a table in
the FEIS. Cf. 40 C.F.R. § 1502.14(f) (re-
quiring agencies to include ‘‘appropriate
mitigation measures’’ in the EIS’s descrip-
tion of the proposal and its alternatives).
The measure’s omission from the FEIS
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table is hardly surprising, however, given
that the FEIS does not address as an
environmental impact the risk to human
health from the possible ingestion of artifi-
cial snow made from treated sewage ef-
fluent.

Our role in reviewing the FEIS under
the APA is not to second-guess a determi-
nation by the Forest Service about wheth-
er artificial snow made from treated sew-
age effluent would be ingested and, if so,
whether such ingestion would threaten hu-
man health.  We are charged, rather, with
evaluating whether the FEIS contains ‘‘a
reasonably thorough discussion of the sig-
nificant aspects of the probable environ-
mental consequences.’’  Ctr. for Biological
Diversity, 349 F.3d at 1166 (quotation
marks omitted).  An agency preparing an
EIS is required to take a ‘‘hard look’’ that
‘‘[a]t the least TTT encompasses a thorough
investigation into the environmental im-
pacts of an agency’s action and a candid
acknowledgment of the risks that those
impacts entail.’’  Nat’l Audubon Soc’y v.
Dep’t of the Navy, 422 F.3d 174, 185 (4th
Cir.2005) (citing Robertson, 490 U.S. 332,
350, 109 S.Ct. 1835, 104 L.Ed.2d 351 (1989)
(stating that NEPA requires environmen-
tal costs to be ‘‘adequately identified and
evaluated’’)).  A proper NEPA analysis
will ‘‘foster both informed decisionmaking
and informed public participation.’’
Churchill County v. Norton, 276 F.3d
1060, 1071 (9th Cir.2001) (quoting Califor-
nia v. Block, 690 F.2d 753, 761 (9th Cir.
1982)).

I do not believe that the Forest Service
has provided a ‘‘reasonably thorough dis-
cussion’’ of any risks posed by human in-
gestion of artificial snow made from treat-
ed sewage effluent or articulated why such
a discussion is unnecessary, has provided a
‘‘candid acknowledgment’’ of any such
risks, and has provided an analysis that
will ‘‘foster both informed decision-making
and informed public participation.’’  I

would therefore hold that the FEIS does
not satisfy NEPA with respect to the pos-
sible risks posed by human ingestion of the
artificial snow.

III. Conclusion

I would hold that Appellants have
proved violations of both the Religious
Freedom Restoration Act and the National
Environmental Policy Act. Of the two, the
RFRA violation is by far the more serious.
A NEPA violation can almost always be
cured, and certainly could be cured in this
case.  However, the RFRA violation re-
sulting from the proposed development of
the Snowbowl is not curable.  Because of
the majority’s decision today, there will be
a permanent expansion of the Arizona
Snowbowl.  Up to 1.5 million gallons of
treated sewage effluent per day will be
sprayed on Humphrey’s Peak for the fore-
seeable future.

The San Francisco Peaks have been at
the center of religious beliefs and practices
of Indian tribes of the Southwest since
time out of mind.  Humphrey’s Peak, the
holiest of the San Francisco Peaks, will
from this time forward be desecrated and
spiritually impure.  In part, the majority
justifies its holding on the ground that
what it calls ‘‘public park land’’ is land that
‘‘belongs to everyone.’’  Maj. op. at 1063–
64.  There is a tragic irony in this justifi-
cation.  The United States government
took this land from the Indians by force.
The majority now uses that forcible depri-
vation as a justification for spraying treat-
ed sewage effluent on the holiest of the
Indians’ holy mountains, and for refusing
to recognize that this action constitutes a
substantial burden on the Indians’ exercise
of their religion.

RFRA was passed to protect the exer-
cise of all religions, including the religions
of American Indians.  If Indians’ land-
based exercise of religion is not protected
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by RFRA in this case, I cannot imagine a
case in which it will be.  I am truly sorry
that the majority has effectively read
American Indians out of RFRA.

,
  

KT & G CORP., Xcaliber International
Limited, LLC, Plaintiffs–

Appellants,

v.

ATTORNEY GENERAL OF the STATE
OF OKLAHOMA, W.A. Drew
Edmondson, in his official capacity as
Attorney General, Defendant–Appel-
lee.

Xcaliber International Limited,
LLC, Plaintiff–Appellant,

v.

Stephen Six, Attorney General, in his
official capacity as Attorney General,
State of Kansas, Defendant–Appellee.

Nos. 05–5175, 05–5178.

United States Court of Appeals,
Tenth Circuit.

July 23, 2008.
Background:  Tobacco manufacturers that
did not participate in states’ master settle-
ment agreement (MSA) with other tobacco
manufacturers brought actions alleging
that Kansas’s and Oklahoma’s allocable
share amendments, which reduced amount
of escrow funds refunded to them each
year pursuant to MSA, violated Sherman
Act and federal constitution. The United
States District Court for the Northern
District of Oklahoma, Claire V. Eagan, J.,
2005 WL 5654220, and the United States
District Court for the District of Kansas,
2006 WL 288705, dismissed complaints,
and NPMs appealed. Appeals were consoli-
dated.

Holdings:  The Court of Appeals, Ebel,
Circuit Judge, held that:
(1) amendments did not constitute per se

violations of Sherman Act;
(2) amendments did not violate manufac-

turers’ First Amendment rights;
(3) amendments did not violate manufac-

turers’ equal protection rights;
(4) amendments did not violate manufac-

turers’ procedural due process rights;
and

(5) amendments did not violate Commerce
Clause.

Affirmed.

1. States O18.3
Congress has authority, in exercising

its Article I powers, to preempt state law.
U.S.C.A. Const. Art. 1, § 1 et seq.

2. States O18.5
Even if Congress has not occupied

field, state law is nevertheless preempted
to extent it actually conflicts with federal
law, that is, when compliance with both
state and federal law is impossible, or
when state law stands as obstacle to ac-
complishment and execution of full pur-
poses and objectives of Congress.

3. Federal Courts O776, 802
Court of Appeals reviews summary

judgment decisions de novo, viewing rec-
ord in light most favorable to parties op-
posing motion.  Fed.Rules Civ.Proc.Rule
56(c), 28 U.S.C.A.

4. Antitrust and Trade RegulationO531
 States O18.84

Party may successfully enjoin enforce-
ment of state statute as being preempted
by federal antitrust laws only if statute on
its face irreconcilably conflicts with federal
antitrust policy.  Sherman Act, § 1, 15
U.S.C.A. § 1.
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the Court of Appeals of Ohio, Lorain
County, denied.

,
  

1

James E. PIETRANGELO, II, petition-
er, v. Robert M. GATES, Secretary

of Defense, et al.
No. 08–824.

June 8, 2009.

Case below, 528 F.3d 42.

Motion of petitioner to strike the brief of
the Cook respondents denied.  Motion of
petitioner to seal Attachment A to the
motion to strike granted.  Motion of the
Cook respondents to withdraw the brief
filed January 26, 2009, granted.  Petition
for writ of certiorari to the United States
Court of Appeals for the First Circuit de-
nied.

,
  

2

NAVAJO NATION, et al., petitioners,
v. UNITED STATES FOREST

SERVICE, et al.
No. 08–846.

June 8, 2009.

Case below, 535 F.3d 1058.

Petition for writ of certiorari to the
United States Court of Appeals for the
Ninth Circuit denied.

,
 

 
3

George DIX, petitioner, v. UNITED
PARCEL SERVICE, INC.

No. 08–8142.
June 8, 2009.

Case below, 279 Fed.Appx. 816.
Petition for writ of certiorari to the

United States Court of Appeals for the
Eleventh Circuit denied.

,
  

4

Donal McLean SNYDER, et al.,
petitioners, v. UNITED

STATES.
No. 08–894.

June 8, 2009.

Case below, 296 Fed.Appx. 399.
Petition for writ of certiorari to the

United States Court of Appeals for the
Fifth Circuit denied.

,
  

5

Robert Jared SMITH, aka J. Dog,
petitioner, v. UNITED

STATES.
No. 08–8197.
June 8, 2009.

On petition for writ of certiorari to the
United States Court of Appeals for the
Fourth Circuit.  Motion of petitioner for
leave to proceed in forma pauperis and
petition for writ of certiorari granted.
Judgment vacated, and case remanded to
the United States Court of Appeals for the
Fourth Circuit for further consideration in
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42 USC 2000bb-1

NB: This unofficial compilation of the U.S. Code is current as of Jan. 4, 2012 (see http://www.law.cornell.edu/uscode/uscprint.html).

- 1 -

TITLE 42 - THE PUBLIC HEALTH AND WELFARE
CHAPTER 21B - RELIGIOUS FREEDOM RESTORATION

§ 2000bb–1. Free exercise of religion protected
(a)  In general
Government shall not substantially burden a person’s exercise of religion even if the burden results
from a rule of general applicability, except as provided in subsection (b) of this section.
(b)  Exception
Government may substantially burden a person’s exercise of religion only if it demonstrates that
application of the burden to the person—

(1)  is in furtherance of a compelling governmental interest; and
(2)  is the least restrictive means of furthering that compelling governmental interest.

(c)  Judicial relief
A person whose religious exercise has been burdened in violation of this section may assert that
violation as a claim or defense in a judicial proceeding and obtain appropriate relief against a
government. Standing to assert a claim or defense under this section shall be governed by the general
rules of standing under article III of the Constitution.

(Pub. L. 103–141, § 3, Nov. 16, 1993, 107 Stat. 1488.)
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Reclaimed Water Ordinance on Tuesday’s
Flagstaff City Council Agenda
By RYAN HEINSIUS (/PEOPLE/RYAN-HEINSIUS)

On Tuesday night, the Flagstaff City Council voted four to three not to revisit an
ordinance contained in the city’s water policy having to do with the renewal of
reclaimed water sales contracts. As Arizona Public Radio’s Ryan Heinsius reports,
some in the community have been calling on the council to reinstate its authority over
those contracts.

Since 2002, selling reclaimed water has
mostly been the domain of the city’s
utilities department. Some members of
the city council support revisiting the
policy. They frame it as an attempt to
increase accountability and transparency
in the sometimes contentious process.

Several groups and businesses like golf courses, manufacturers and the Arizona
Snowbowl purchase about 2,200 acre-feet of reclaimed water annually from the city.
Utilities Director Brad Hill says they all have to satisfy financial as well as city, state
and federal requirements. But any politically charged aspects of these sales aren’t part
of his decision making.

“These are things that administratively we do all the time and have done since 2002 for
a variety of our customers. This one with Snowbowl clearly gets the attention, but I
think it’s important to understand it from an administrative perspective these are just
things that we do in how we manage our reclaimed program.”

According to Hill, about one-fifth of the more than 10,000 acre-feet of water per year
sold by the city is reclaimed. Last year, the utilities department renewed Snowbowl’s
contract to support its snowmaking program for 20 years — the city’s maximum
extension.

Local News (/term/local-news) reclaimed wastewater (/term/reclaimed-wastewater)

Flagstaff (/term/flagstaff)

(http://mediad.publicbroadcasting.net/p/knau/files/201502/image004.jpg)

Credit James Q Martin

1:12
Listen
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Clouds  cover  the  top  of  the  San  Francisco  Peaks.  Arizona  Snowbowl,  located  on
the  mountain,  will  continue  to  make  snow  with  reclaimed  water  through  2034
after  officials  with  the  city  of  Flagstaff  approved  the  20-year  agreement  Aug.  8.
Photo/Ryan  Williams
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Reclaimed  water  snowmaking  to  continue  on  San  Francisco
Peaks
City  of  Flagstaff  authorizes  20-year  agreement  allowing  ski  area  to  use  1.5
million  gallons  of  Class  A  reclaimed  water  per  day  from  November  through
February

FLAGSTAFF,  Ariz.  -  On  Aug.  8,  the
city  of  Flagstaff  authorized  a  20-
year  agreement  with  Arizona
Snowbowl  allowing  the  ski  area  to
use  reclaimed  water  until  2034.

A  council  ordinance  adopted  in  2002  and  reaffirmed  by  council  members  in  2013,  states  that  all
agreements  for  existing  reclaimed  water  customers  are  reviewed,  approved,  executed  and
enforced  by  the  utilities  director.  

"Per  city  code  and  council  adopted  water  policy,  the  utilities  director  shall  renew  all  existing
reclaimed  water  agreements  that  meet  all  financial  and  legal  requirements  of  city,  state  and
federal  laws,"  the  city's  press  release  said.

Snowbowl  General  Manager  J.R.  Murray  sent  a  letter  to  Brad  Hill,  utilities  director  for  the  city  of
Flagstaff,  requesting  the  extension  citing  the  need  for  more  certainty  for  financial  lenders  with
respect  to  the  term  and  renewal  of  the  current  water  agreement,  ski  owners'  expectations  to
invest  capital  with  the  certainty  of  a  longer  agreement,  and  that  the  agreement  benefits  the  city
of  Flagstaff  and  its  new  water  policy.

City  officials  said  that  key  elements  of  the  agreement  remain  the  same  as  the  original  agreement
from  2002,  which  enabled  them  to  handle  the  matter  administratively  instead  of  with  public
hearings  or  city  council  approval.  City  officials  determined  that  Snowbowl  had  met  all
requirements  and  the  utilities  

director  approved  a  20-year  agreement  beginning  Aug.  8  through  Aug.  7,  2034.

"The  volume  of  reclaimed  water  provided  to  Snowbowl  and  the  duration  of  time  for  snowmaking
(November  to  February)  have  not  changed,"  according  to  the  city's  press  release.

Snowbowl  did  not  begin  using  reclaimed  water  until  December  2012  despite  the  original  2002
agreement  because  of  legal  challenges  from  Native  American  tribes.

In  January  2014,  the  Arizona  Supreme  Court  cleared  the  way  for  the  Hopi  Tribe  to  move  forward
with  its  attempt  to  stop  snowmaking  with  reclaimed  wastewater  on  the  San  Francisco  Peaks.  

In  April  2013,  the  Arizona  Court  of  Appeals  sided  with  the  Hopi  Tribe  saying  that  the  tribe  could
move  forward  with  its  efforts  to  stop  snowmaking.  The  city  of  Flagstaff  appealed  that  decision  to
the  Arizona  Supreme  Court.  

The  court  denied  the  city  of  Flagstaff's  appeal.

In  April  2013,  the  judges  ruled  that  the  tribe  had  filed  in  a  timely  manner  and  while  previous
litigation  had  considered  the  environmental  effects  of  snowmaking,  no  one  had  argued  what  those
environmental  effects  would  be.

The  Court  of  Appeals  concluded  that  the  Hopi  Tribe  should  be  allowed  to  proceed  with  its  claim
against  the  city  of  Flagstaff  that  reclaimed  wastewater  may  contain  elements  "which  are  harmful

Advanced  Search

Click for weather forecast
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to  animals,"  and  that  the  sale  of  reclaimed  wastewater  for  snowmaking  at  Snowbowl  will  "interfere
with  the  public  use  and  enjoyment  of  surrounding  land."

In  response  to  that  decision,  then  Hopi  Tribal  Chairman  Leroy  Shingoitewa  said  the  Hopi  Tribe  has
always  maintained  that  snowmaking  with  reclaimed  wastewater  on  the  San  Francisco  Peaks  is
simply  wrong.  He  said  that  using  wastewater  on  the  mountain  harms  the  use  and  enjoyment  of
the  area  and  degrades  the  pristine  nature  of  the  Kachina  Peaks  Wilderness  Area.  

With  the  current  agreement,  Snowbowl  will  have  access  to  1.5  million  gallons  (mgd)  a  day  from
November  through  February.  The  utilities  director  can  raise  that  cap  to  2.25  mgd.  The  city  does
not  have  to  supply  Snowbowl  with  more  than  179.8  million  gallons  or  an  average  of  1.12  mgd
over  four  months.

The  city  is  required  to  deliver  Class  A  reclaimed  water  but  city  officials  said  the  city  has  always
delivered  Class  A+  reclaimed  water  to  Snowbowl.

    Recently  Commented     Most  Viewed

• Mapmaker  continues  quest  to  document  indigenous  cultures

• New  documentary  focuses  on  Native  American  veterans  on  Navajo  Nation

• Letter  to  the  editor:  Where  do  children  learn  to  speak  fluent  Navajo?

• Delegate  Edmund  Yazzie  continues  work  for  Thoreau,  N.M.  clinic

• Pirates  of  the  Navajo  Nation  under  attack

Article  Comment  Submission  Form

Comments  are  not  posted  immediately.  Submissions  must  adhere  to  our  Use  of  Service  Terms  of  Use
agreement.  The  email  and  phone  info  you  provide  will  not  be  visible  to  the  public.  Rambling  or  nonsensical
comments  may  not  be  posted.  Comments  are  limited  to  1300  characters  or  less.  In  order  for  us  to  reasonably
manage  this  feature  we  may  limit  your  comment  entries  to  five(5)  per  day.

Submit  an  Article  Comment
First  Name:
Required

Last  Name:
Required

Telephone:
Required

Submission  links

  •    Submit  site  feedback  or  questions



Appendix L





Appendix M



2/18/2015 Arizona Snowbowl sells to Colo. businessman

http://azdailysun.com/news/local/arizona-snowbowl-sells-to-colo-businessman/article_64ef4eb1-0762-5f78-89e4-8870b8ab4fcb.html 1/3

October 30, 2014 7:00 am  •  EMERY COWAN Sun Staff Reporter (1) Comments

Home / News / Local

SNOWBOWL

Arizona Snowbowl sells to Colo.

businessman

In a deal to be finalized next week, longtime Arizona Snowbowl owner Eric Borowsky will be selling
the ski resort to Durango businessman James Coleman, along with a group of investors from
Arizona, Colorado and Texas.

Arizona Snowbowl made the announcement Wednesday, the same day that owners of Colorado’s
Durango Mountain Resort went public with the news that they have agreed to sell to Coleman as
well.

Coleman already owns or partially owns two ski resorts in New Mexico, Sipapu Ski and Summer
Resort near Taos and Pajarito Mountain Ski Area near Los Alamos. He also has real estate
investments across the Southwest.

“We’re really glad to turn it over to an organization that is very similar to our ownership group,"
Borowsky said. "It's not a big company; it's not a Vail. It's a company who knows who their
employees are, appreciates their employees and wants to take care of their customers. This resort
is now poised for the next generation of improvements.”

The 77-year-old resort wasn’t for sale when Coleman approached Borowsky in March. But the
Durango resident was specifically interested in the resort because of its location next to Flagstaff
and close to Phoenix, the amazing views and the fantastic skiing, said Scott Price, the chief
operating officer of Sipapu and of the newly created Snowbowl Recreation ILP, the company that
will own Snowbowl. Coleman also visited the area many times as a child.

After talking through the offer with Coleman and Price during the spring, Borowsky said he brought
it to the partnership that owns the resort and they agreed it was time to pass the baton.

The deal means that effective immediately, Snowbowl season pass holders will also have access
to unlimited skiing and snowboarding at Sipapu and Pajarito. Select pass products will continue to
include a certain number of free lift tickets to resorts throughout the West as well.

Snowmaking
 continues
Coleman will continue to make snow using Flagstaff’s treated wastewater, with plans to start
blowing the icy water on slopes when nights get cold enough in November. All of the resorts
Coleman owns use snowmaking, and it is a fundamental part of his business, Price said. The hope
is to use snowmaking to extend Snowbowl’s season even more.
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Sipapu has the longest ski season in New Mexico and has been the first in the state to open for 10
years running, Price said.

The company has plans to increase snowmaking to cover 75 percent of the mountain, up from 60
percent now, said J.R. Murray, the resort’s general manager. The resort began making snow in
2012, crediting the practice with allowing it to stay open consistently.

The city of Flagstaff will transfer ownership of the reclaimed water agreement to Snowbowl
Recreation ILP through an administrative process that doesn’t involve any kind of public hearing,
said Brad Hill, the city’s utilities director. That agreement was renewed in August and will expire in
2034.

The city of Flagstaff’s 2002 decision to sell reclaimed wastewater to Arizona Snowbowl has faced
a bevy of lawsuits, one of which the city confirmed is ongoing. That lawsuit, brought by the Hopi
tribe, challenges the city’s sale of reclaimed water on the argument that making snow with it
causes a public nuisance.

Coleman said he sees the ability to use recycled wastewater, instead of tapping into ground or
surface water, as an environmental plus.

New
 improvements
Along with expanded snowmaking, Coleman has plans to install a new high-speed lift between the
Sunset and Agassiz lifts, create a snowplay area and improve base area facilities. Price said they’re
looking at adding another lift that would provide more access to runs on the north side of the
resort, closest to Humphreys Peak.

Financial details of the Snowbowl sale were not disclosed. The Arizona Snowbowl Limited
Partnership, of which Borowsky is a part, bought the resort in 1992 for $4 million. In 2009, the
Navajo Tribal Council was considering offering $49 million for the resort, with an aim of stopping
the use of reclaimed wastewater for snowmaking on the mountain. The resort was not for sale then
either, and the deal fell through after tribal lawmakers became concerned about the concept of
buying and selling sacred sites.

Murray and the rest of the management staff will stay on board at Snowbowl even though the
ownership is changing hands. The resort will start hiring seasonal employees after its Nov. 5 job
fair and plans to open around Thanksgiving. Last year, Snowbowl saw about 143,000 skier visits.

Emery Cowan can be reached at (928) 556-2250 or ecowan@azdailysun.com

Copyright 2015 Arizona Daily Sun. All rights reserved. This material may not be published, broadcast, rewritten or
redistributed.
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January 23, 2015 5:45 am  •  EMERY COWAN Sun Staff Reporter (1) Comments

Home / News / Local

SNOWBOWL

Snowbowl sale stalls out

Almost three months after announcing Arizona Snowbowl would come under new ownership,
negotiations over the sale of the ski resort have been “temporarily delayed,” according to current
owner Eric Borowsky.

Borowsky announced in late October that the resort was being purchased by James Coleman, a
Durango, Colo., businessman who owns two resorts in New Mexico and is also purchasing a resort
in Durango.

But those plans now appear to be on hold.

“The current ownership, The Arizona Snowbowl Resort Limited Partnership, continues to own and
operate the ski area at this time. Additional details related to James Coleman’s involvement will be
released as they become available,” Borowsky said in a written statement.

When asked in a later interview whether Coleman’s involvement was in question, Borowsky said
the Durango businessman is still involved but they were “just trying to work out the details.”

When the sale was announced in late October, Scott Price, the chief operating officer of Snowbowl
Recreation I LP, the company Coleman created to run the resort, had said the sale negotiations
would be finished within a week.

“I think just because of the complexity of the transaction it’s still working its way through,” said
J.R. Murray, the resort’s general manager.

   [+]  EXPAND
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Buy NowMadeline Zurga, 9, rides the Little Spruce carpet on Arizona Snowbowl's opening day Nov.
28. 

Jake Bacon/ Arizona Daily Sun file photo
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Officials with the Coconino National Forest who were working on Coleman’s application for a
special use permit, which would allow him to operate the resort on Forest Service property, were
also notified this week that the sale had been put on hold, said Brady Smith, spokesman with the
Forest Service.

Meanwhile, the city of Flagstaff is continuing its reclaimed wastewater agreement with Arizona
Snowbowl Resort Limited Partnership, the current owners of Arizona Snowbowl of which
Borowsky is a part. The city hasn’t made any moves to transfer that agreement over to Snowbowl
Recreation I LP, said Brad Hill, the city’s utilities director.

There are several things the city’s attorneys need to work out before the city would be willing to
assign that agreement to new Snowbowl owners, Hill said. That transfer process is an
administrative one that will not go through a public hearing despite the controversial nature of the
use of reclaimed wastewater on the San Francisco Peaks.

Price has said that Snowbowl Recreation I LP will stick with the resort’s master development plan.
If the company decides to stray from that plan, though, it might have to go through a potentially
lengthy environmental analysis process, Smith said.

Snowbowl opened this year on Nov. 28 thanks to prolific snowmaking and has since opened up 80
percent of the mountain. Opening up the final 20 percent will require some help from Mother
Nature because it can't be reached by snowmaking equipment, said Jason Stratton, spokesman
for the resort.

Thanks to strong skier numbers during the weekends around Christmas, New Year's and Martin
Luther King Jr. Day, Stratton said the resort is currently on track to hit close to 190,000 skier
days this season.

“If you look at historical data, Snowbowl is pretty well known for February and March snowstorms,
so we still have hopes,” Stratton said. “We’re only halfway through the winter.”

Emery Cowan can be reached at (928) 556-2250 or ecowan@azdailysun.com

Copyright 2015 Arizona Daily Sun. All rights reserved. This material may not be published, broadcast, rewritten or
redistributed.
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Snowbowl  water  contract

renewed  for  20  more  years
BY:  Associated Press
POSTED:  1:50 PM, Aug 9, 2014
TAG:  flagstaff (/topic/flagstaff) | northern arizona (/topic/northern+arizona)

FLAGSTAFF - The Arizona Snowbowl ski area will be able to use treated wastewater for

snowmaking for the next 20 years.

The Arizona Daily Sun reports the city of Flagstaff announced Friday approval to extend an

agreement giving Snowbowl access to reclaimed wastewater through 2034.

Snowbowl officials say they wanted a more long-term contract before borrowing or investing

any money.

Some water conservationists say the arrangement is a wasteful use of water.

Snowbowl and Flagstaff first entered into a five-year contract in 2002. But legal challenges by

area tribes and construction delays led to wastewater not being used until December 2012.

Officials say the terms will remain the same. Snowbowl will be able to use up to 1.5 million

gallons a day November through February.

Copyright 2014 The Associated Press. All rights reserved. This material may not be published, broadcast, rewritten or
redistributed.

Want more savings? See ALL ads this week (http://www.abc15.com/circulars)
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Abstract:  This Final Environmental Impact Statement (FEIS) has been prepared to analyze and 
document the environmental effects of a proposal to provide a consistent/reliable operating 
season through snowmaking and to enhance the overall recreational experience at the Arizona 
Snowbowl ski area.  The Arizona Snowbowl is located on the Coconino National Forest in 
Coconino County, Arizona and operates in accordance with the terms and conditions of a Ski 
Area Term Special Use Permit issued by the US Forest Service.  The Proposed Action includes 
installation of snowmaking infrastructure to support approximately 205.2 acres of season-long 
snow coverage; realignment and/or lengthening of the Sunset, Hart Prairie, and Aspen lifts; 
installation of one new chairlift and four surface lifts; development of new skiing terrain, 
increasing skiable acreage within the SUP area from approximately 138 acres to approximately 
204 acres; development of a snowplay/tubing area, with associated surface lifts, parking, and 
guest service facilities; the creation of a halfpipe; and improvement of service facilities and ski 



area infrastructure.  Forest Plan Amendment #21 is incorporated to allow for changed 
circumstances within the SUP area and to relate to the Master Development Plan based on NEPA 
analysis and approvals.  This FEIS discusses the purpose and need for the Proposed Action; 
alternatives to the Proposed Action; potential direct, indirect, and cumulative impacts of 
implementing each alternative; and mitigation measures.  Three alternatives are analyzed in the 
EIS.  The Decision Maker’s selected alternative is documented in the accompanying Record of 
Decision (ROD).   
 
Appeals:  The decision documented in the ROD is subject to appeal pursuant to 36 CFR 215.11.  
Any appeal of this decision must be fully consistent with 36 CFR 215.14, “Content of Notice of 
Appeal,” and it must be received within 45 days of the date of publication of the legal notice in 
the Arizona Daily Sun.   
 
The written Notice of Appeal must be sent to: 
 
Appeal Deciding Officer 
USDA Forest Service 
Region 3, Southwestern Region 
333 Broadway SE 
Albuquerque, NM  87102 
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EXECUTIVE SUMMARY 

INTRODUCTION 
A Draft Environmental Impact Statement (DEIS) for the Arizona Snowbowl Facilities 
Improvements proposal was released to the public in February 2004.  In response to the DEIS, a 
total of 9,887 comments were submitted by various mediums, including: letters; form letters; 
faxes, emails; phone calls; and petitions.  The total number of commentors totaled 5,716.  The 
Forest Service has prepared this Final EIS (FEIS) - Volume 1 - which includes updates to the 
original analysis, as based on substantive comments received.  Numerous changes have been 
incorporated into the analysis between DEIS and FEIS, with the most substantial changes 
occurring in the Environmental Justice analysis contained in Section 3N.  The Response to 
Comments (RTC) submitted on the DEIS is contained in Volume 2 of the FEIS.  Finally, a 
Record of Decision (ROD) has been prepared and accompanies volumes 1 and 2.  The ROD 
documents the Decision Maker’s Selected Alternative and rationale for the decision.   
 
The Arizona Snowbowl (hereinafter referred to as “Snowbowl”) is owned and operated by 
Arizona Snowbowl Resort Limited Partnership.  The Snowbowl is located entirely on the 
Coconino National Forest (CNF) on the western flank of the San Francisco Peaks.  The ski area 
is operated under a 777-acre Forest Service-issued Special Use Permit (SUP), which is renewed 
on a 40-year basis.  Snowbowl is approximately 15 miles north of Flagstaff, one of the four 
largest metropolitan areas in Arizona (refer to Figure 1-1).  Snowbowl is surrounded on three 
sides by the 18,963-acre Kachina Peaks Wilderness, which was designated by the U.S. Congress 
in 1984.   
 
Skiers1 have been using the Snowbowl since 1938, when the ski area’s original base area was 
established in Hart Prairie.  In addition to wintertime skiing and snowboarding, the Snowbowl 
offers summertime scenic chairlift rides on the (Sky ride program) Agassiz Chairlift.  Guided 
horseback rides, banquets and restaurant facilities are also available.   
 
PURPOSE AND NEED FOR THE PROPOSED ACTION 
The Forest Service and Snowbowl cooperatively determined general categories important for 
improving the Snowbowl’s facilities.  From these categories, a list of proposed projects was 
created, and the Proposed Action ultimately emerged.  The Proposed Action responds to the 
goals and objectives outlined in the Forest Plan,2 and helps move the project area towards 
desired conditions described in it.  
 
The overall Purpose and Need for these projects responds to two broad categories:  1) to provide 
a consistent/reliable operating season, and 2) to improve safety, skiing conditions, and 

 
1 At ski areas, one may see people using Alpine, snowboard, telemark, cross-country, and other specialized ski 
equipment, such as that used by disabled or other skiers.  Accordingly, the terms “ski, skier, and skiing” in this 
document encompass all lift-served sliding sports typically associated with a winter sports resort.   
2 USDA Forest Service, 1987 
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recreational opportunities by bringing terrain and infrastructure into balance with existing 
demand. 
 
SUMMARY OF THE ALTERNATIVES ANALYZED IN THE FEIS 
All alternatives include a provision by where a new Master Development Plan (MDP) would be 
developed for Arizona Snowbowl to provide for operation and maintenance of existing facilities 
into the future.  The reader is referred to Table 2-4 for a comparison of alternative components.   
 

FOREST PLAN AMENDMENT 
In addition, Alternatives 1, 2 and 3 include amending the Coconino Forest Plan with a non-
significant amendment3 clarifying the direction in Management Area 15 – Developed Recreation 
Sites.  Page 188 of the Forest Plan makes reference to the 1979 FEIS as guidance for the 
management of the Snowbowl ski area.  This management direction necessitates being updated 
to reference the Arizona Snowbowl’s Master Development Plan based on NEPA analyses and 
subsequent approvals.  The original management emphasis did not allow for the changed 
circumstances that may initiate a new environmental analysis of the ski area operations.  The 
reader is referred to Appendix B for more information.   
 

ALTERNATIVE 1 - NO ACTION 
As required by NEPA, a No Action Alternative has been included in this analysis for review 
alongside the action alternatives.4  The No Action Alternative reflects a continuation of existing 
management practices without changes, additions, or upgrades.  Therefore, no new facilities, trail 
improvements, or snowmaking would occur under the No Action Alternative and the Snowbowl 
would continue to operate at its existing Comfortable Carrying Capacity (CCC) of 1,880 skiers-
at-one-time.  The No Action Alternative provides a baseline for comparing the effects of the 
Proposed Action and Alternative 3.   
 

ALTERNATIVE 2 - THE PROPOSED ACTION  
In response to the purpose and need, the following Proposed Action was assembled by 
Snowbowl and the Forest Service.  Because Forest Plan direction for management of the 
Snowbowl SUP area does not specifically allude to amenities such as snowtubing and 
snowmaking, a non-significant Forest Plan amendment is included as a portion of the Proposed 
Action in order to allow the Forest Service and Snowbowl to respond to key portions of the 
Purpose and Need.   
 

Snowmaking 
 Approximately 205 acres of snowmaking coverage throughout the SUP area utilizing 

Class A reclaimed water as a source 

                                                 
3 Regulations at 36 CFR 219.10(f) direct the Forest Service to consider whether a proposed amendment to a forest 
plan would be considered a significant change.   
4 40 CFR 1502.14(d) 
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 A 10 million-gallon snowmaking water reservoir near the top terminal of the existing 
Sunset Chairlift, and catchment pond below the Hart Prairie Lodge 

 Construct a reclaimed water pipeline between Flagstaff and the Snowbowl with booster 
stations and pumphouses 

 Construct a 3,000 to 4,000 square foot snowmaking control building in the vicinity of the 
existing maintenance shop 

 
Snowplay/Tubing Facility 
 A professionally designed and managed snowplay/tubing facility at the base area 

including sculpted lanes, lifts and a lodge 
 

Lifts/Uphill Capacity 
 Replace of the Sunset Chairlift with a high speed, detachable chair 
 Relocate the existing Sunset Chairlift as the Humphreys Chairlift, accessing a pod of 

proposed ski trails 
 Upgrade and extension of the Hart Prairie Chairlift with a high-speed, detachable lift 
 Upgrade and realignment of the Aspen Chairlift 
 Install three surface conveyors in the area north of the Hart Prairie Lodge 
 Install a handle tow is proposed to service a halfpipe and terrain park 

 
Terrain 
 Additional terrain, bring total skiable acreage at the Snowbowl to approximately 204 

acres 
 Approximately 47 acres of thinning to created improved glades 
 Approximately 87 acres of terrain improvements (grading/stumping and smoothing) 
 Create a dedicated teaching area near the Hart Prairie Lodge 
 Construct a halfpipe 

 
Guest Service Facilities 
 Enlarge the Hart Prairie Lodge by approximately 6,000 square feet to a total of 24,900 

square feet 
 Construct a new 10,000 square foot guest services facility adjacent to the Agassiz Lodge5 
 Construct a 2,500 square foot Native American cultural and education center constructed 

in or near the Agassiz Lodge 
 Replace existing on-mountain ski team buildings 

 
Summer Trails 
 Construct a hiking trail from the existing Agassiz Chairlift mid-station to the top terminal 
 Construct an Americans with Disabilities Act (ADA) compliant summer access trail into 

Hart Prairie from the parking lot near Agassiz Lodge 
 

                                                 
5 Facilities in both the Hart Prairie and Agassiz lodges would be brought into ADA compliance.   
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Infrastructure and Utilities 
 Construct a 14.8-mile pipeline to transport reclaimed water from Flagstaff to Snowbowl 
 Install snowmaking pipelines buried within existing and proposed trails 
 Redesign the entrance circle, which would have signs directing guests to parking lots, day 

lodges, and snowplay parking 
 Construct a 400-space parking area to service the proposed tubing facility 
 Combine parking lots #1 and #2 by re-grading and leveling them 
 Develop approximately 1,110 feet of additional on-mountain access road 
 Reconstruct approximately 3,650 feet of existing two-track mountain access road 
 Decommission approximately 3,050 feet of existing two-track mountain access road 
 Install buried 10,000-gallon water storage tanks at each of the lodges and at the snowplay 

building to facilitate the use of reclaimed water 
 Construct a pedestrian underpass 

 
ALTERNATIVE 3 - NO SNOWMAKING OR SNOWPLAY 

By excluding all snowmaking infrastructure and the associated use of reclaimed water on the San 
Francisco Peaks, Alternative 3 was designed to respond to tribal and public concerns over effects 
to cultural and spiritual values as well as effects to water quality within the watershed.  
Alternative 3 also responds to cultural issues related to scarring of the San Francisco Peaks with 
reduced ground and vegetation disturbance.  When compared to the Proposed Action, Alternative 
3 reduces permanent and temporary ground disturbance.  Alternative 3 includes all components 
as described in the Proposed Action with the exception of snowmaking, the snowtubing facility, 
and the realignment of the Aspen Chairlift or associated vegetation clearing in the northwestern 
portion of Hart Prairie.   
 
ALTERNATIVES CONCEPTS CONSIDERED BUT NOT ANALYZED IN 
DETAIL 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not analyzed in detail (40 CFR 1502.14).  Public comments received in response to the 
Proposed Action provided suggestions for alternative methods for achieving the established 
project purpose and need.  Some of these alternatives may have been outside the scope of the 
proposal, duplicative of the alternatives considered in detail, or determined to be components 
that would cause unnecessary environmental harm.  Therefore, a number of alternatives were 
considered but eliminated from detailed consideration.  Refer to Chapter 2 for a more detailed 
description of these alternatives considered but eliminated from the EIS. 
 
 Remove the Ski Area   
 Night Lighting 
 Reduced Development of Additional Skiable Terrain - Humphreys Pod 
 Reduced Snowmaking Coverage 
 Alternative On-Site and Nearby Water Sources 
 Additional / Alternative Summer Recreational Opportunities 
 Alternative Snowmaking Water Pipeline Alignments 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Executive Summary 
Page ES-5 

PUBLIC INVOLVEMENT 
PUBLIC SCOPING AND COMMENTS ON THE DEIS 

On September 23, 2002, a scoping notice describing the Forest Service’s Proposed Action was 
mailed to approximately 350 community residents, interested individuals, public agencies, and 
other organizations.  This notice was designed to elicit comments, concerns, and issues 
pertaining to the Proposed Action.  A press release and legal notice were distributed to key local 
and regional media.  On October 7, 2002, the Forest Service published a required Notice of 
Intent (NOI) to prepare an EIS in the Federal Register.  In addition, two public open houses were 
held at the Flagstaff High School on October 10, and 26, 2002 to formally introduce the 
Proposed Action.  Approximately 1,200 comment letters were received by the Forest Service by 
the end of the comment period.  Based upon the responses received during scoping, the Forest 
Service Interdisciplinary Team (ID Team) prepared a list of resource issues and areas to be 
analyzed within DEIS. 
 
As previously indicated, the DEIS was released to the public in February 2004.  Substantive 
comments were extracted and responded to, either individually or “thematically” in the Response 
to Comments contained in Volume 2 of the FEIS   
 

TRIBAL SCOPING AND CONSULTATION 
The Forest has been consulting with approximately 13 tribes or chapters - representing the Hopi, 
Navajo, Zuni, Acoma, Apache, Hualapai, Havasupai, Yavapai, and Southern Paiute - about the 
cultural significance of the San Francisco Peaks since the 1970’s.  The Forest Service initiated 
tribal consultation on the Proposed Action in June 2002 with a formal letter from the Forest 
Supervisor to 13 tribal leaders.  Also in June 2002, the District Ranger contacted tribal 
representatives from Cultural Preservation Offices of 13 formally recognized tribes to discuss the 
Snowbowl proposal and suggest pre-proposal meetings.  Phone contacts between the District 
Archaeologist and several tribal Cultural Preservation Officers (Hopi, Navajo, Hualapai, San 
Carlos Apache, Yavapai-Apache) were made during the months of June-December 2002.  In 
addition, follow-up phone calls to interested tribes were made by the District Archaeologist to 
ensure receipt of letters.  Overall, numerous phone calls and letters have been sent to tribes and 
the tribal public requesting input. 
 
Two formal public meetings were held on the Hopi and Navajo Indian Reservations (Tuba City 
and Kykotsmovi) on Monday, December 9, 2002.  The emphasis of these two public meetings 
was to explain the Proposed Action to tribal members and to elicit comment/concerns on behalf 
of individuals and the tribe.  Throughout the Tribal consultation process specific to the Proposed 
Action, the Forest Service estimates that approximately 205 phone calls were made, 41 meetings 
were held and 245 letters were exchanged.   
 
ISSUES, RESOURCES REQUIRING ADDITIONAL ANALYSIS, AND 
INDICATORS 
Based on the results of internal and public scoping, the Forest Service identified specific areas 
(resources) of concern.  The two issues that emerged from the scoping process were related to 
heritage resources.  These issues warranted the creation of an additional alternative.  Beyond 
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these two issues, 17 additional “resources requiring additional analysis and disclosure” were 
identified.  Issues and resources requiring additional analysis and disclosure have been assigned 
indicators for use in addressing them.  While some indicators are necessarily qualitative in 
nature, every effort was made to use indicators that are quantitative, measurable, and predictable.  
The project record includes all comments letters that were submitted during the scoping period, 
as well as a synthesis comments which was used by the Forest Service ID Team to identify 
issues.  A summary of the issues and resources requiring additional analysis follows.  Indicators 
used for the analysis of each resources area can be found in Chapter 1 and their effects 
throughout Chapter 3.   
 

HERITAGE RESOURCES 
Issue #1 - The installation and operation of snowmaking infrastructure as described in the 
Proposed Action, and the use of reclaimed wastewater as a water source, may impact cultural 
and spiritual values associated with the San Francisco Peaks (Issue). 
 
Issue #2 - Proposed ground disturbances and vegetation removal may result in permanently 
evident, visible alterations (i.e., “scarring”) of the San Francisco Peaks’ landscape (Issue). 
 
Some people feel the effects of the Proposed Action cannot be adequately described until the 
significant qualities of the San Francisco Peaks are identified as part of the National Register 
nomination process (Resource requiring additional analysis). 
 

NOISE  
The proposed snowmaking system may increase noise levels potentially disturbing residents, 
recreationists, and/or wildlife (Resource requiring additional analysis). 
 

TRAFFIC AND ACCESS  
The Proposed Action may affect traffic volumes and/or congestion on U.S. Highway 180 and/or 
the Snowbowl Road (Resource requiring additional analysis). 
 

AESTHETIC IMPACTS  
Proposed ground disturbance and vegetation removal within the SUP may incrementally affect 
the aesthetic quality of the west face of the San Francisco Peaks (Resource requiring additional 
analysis).  
 

SOCIO-ECONOMICS  
Implementation of the Proposed Action may have social and economic effects on Flagstaff and 
Coconino County (Resource requiring additional analysis). 
 

RECREATIONAL OPPORTUNITIES AND EXPERIENCES  
The Proposed Action may affect the quality, distribution, and opportunity for winter and summer 
recreational experiences within the SUP area (Resource requiring additional analysis). 
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WILDERNESS VALUES  
Implementation of the Proposed Action may affect the experience of wilderness users within the 
surrounding Kachina Peaks Wilderness (Resource requiring additional analysis).  
 

SKI AREA INFRASTRUCTURE AND UTILITIES  
The Proposed Action may affect ski area infrastructure and supporting utilities within and 
beyond the SUP area (Resource requiring additional analysis). 
 

WATERSHED RESOURCES 
The application of Class A reclaimed water for snowmaking within the SUP area may affect 
water quality within the receiving subwatersheds (Resource requiring additional analysis). 
 
Use of reclaimed water for snowmaking purposes between November and February of each year 
may affect aquifer recharge (Resource requiring additional analysis).  
 

SOILS AND GEOLOGY  
The Proposed Action has potential to change soil chemistry and moisture due to the application 
of machine produced snow (Resource requiring additional analysis).   
 

VEGETATION 
Plant communities (including T, E and S plant species, and regionally important plants) within 
the SUP area may be altered as a result of the proposed projects (Resource requiring additional 
analysis). 
 
The Proposed Action has potential to change vegetation composition within the SUP area due to 
the application of machine-produced snow (Resource requiring additional analysis).   
 

WILDLIFE 
The Proposed Action may result in the alteration and/or removal of habitat for terrestrial 
wildlife species within the SUP (Resource requiring additional analysis).   
 
Proposed snowmaking activities may result in a longer-duration snowpack and additional water 
storage for wildlife in the SUP area (Resource requiring additional analysis).    
 

GEOTECHNICAL ANALYSIS  
Geotechnical feasibility and associated hazards associated with construction of the proposed 
snowmaking impoundment on the ridge above the Sunset Chairlift must be analyzed (Resource 
requiring additional analysis). 
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AIR RESOURCES  
Snowplay activities at Snowbowl may increase vehicular traffic and may negatively impact air 
quality in the region (Resource requiring additional analysis).   
 
AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
A useful description of the affected environment and environmental consequences for each 
resource area analyzed in Chapter 3 not appropriate for a summary.  The reader is referred to 
Table 2-5.   
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1. PURPOSE AND NEED 

INTRODUCTION 
A Draft Environmental Impact Statement (DEIS) for the Arizona Snowbowl Facilities 
Improvements proposal was released to the public in February 2004.  The comment period 
extended through April 13, allowing the public 60 days to review the document and submit 
comments to the Forest Service.  The number of commentors on the DEIS totaled 5,716, 
received by various mediums, including:  letters; form letters; faxes, emails; phone calls; and 
petitions (the reader will note that this number accounts for people who submitted multiple forms 
of comments).  The reader is referred to Volume 2 – Response to Comments (RTC) for more 
information on the DEIS comment period.   
 
The Forest Service has prepared this Final EIS (FEIS) - Volume 1 - which includes updates to 
the original analysis, as presented in the DEIS, as based on substantive comments received.  
Numerous changes have been incorporated into the analysis between DEIS and FEIS, however, 
the majority of them are considered minor and do therefore do not change overall conclusions.  
The exception is the Environmental Justice analysis contained in Section 3N, which has 
undergone a wholesale revision since the DEIS was published.  The RTC is contained in Volume 
2 of this FEIS.  Finally, a Record of Decision (ROD) has been prepared and accompanies 
volumes 1 and 2 of this FEIS.  The ROD documents the Decision Maker’s Selected Alternative 
and rationale for the decision.   
 
DOCUMENT STRUCTURE 
The proposed projects analyzed in this document constitute a federal action (i.e., a decision), 
which has the potential to affect the quality of the human environment on public lands 
administered by the Forest Service.  Therefore, the action must be analyzed pursuant to the 
National Environmental Policy Act (NEPA).  Under NEPA, Federal Agencies must carefully 
consider environmental concerns in the decision making process and provide relevant 
information to the public for review and comment. 
 
This FEIS discloses the direct, indirect, and cumulative environmental impacts anticipated to 
result from implementation of the Proposed Action and alternatives.  Volume 1 of the FEIS is 
organized into five Chapters and five technical appendices:  
 
• Chapter 1 - Purpose and Need: includes information on the history of the project proposal, 

the purpose of and need for the project, and the proposal for achieving that purpose and 
need.  Chapter 1 also details how the Forest Service informed the public of the proposal and 
how the public responded.  

 
• Chapter 2 – Description of Alternatives: provides a detailed description of the Proposed 

Action as well as alternatives that were formed in response to issues raised.  This discussion 
also includes alternatives considered but eliminated from further analysis and mitigation 
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measures.  Finally, Chapter 2 provides a summary table of the environmental consequences 
anticipated with each alternative.  

 
• Chapter 3 - Affected Environment and Environmental Consequences: provides a description 

of the affected environment (i.e., existing conditions) according to resources area and 
describes the environmental effects of implementing the Proposed Action and other 
alternatives.  Chapter 3 is organized by resource topic.   

 
• Chapter 4 – Preparers and Contributors: provides a list of preparers and contributors during 

the development of this EIS.  
 
• Chapter 5 – Agencies, Organizations and Persons Who Received Copies of the FEIS 
 
• Technical appendices: 

(A) Conceptual Snowmaking Water Impoundment Design 
(B) Proposed Forest Plan Amendment 
(C) Cumulative Effects Table 
(D) Memorandum of Agreement between the USDA Forest Service, Advisory Council on 

Historic Preservation, and the Arizona State Historic Preservation Officer 
 
Additional documentation, including more detailed analyses of project area resources, may be 
found in the project administrative record located on the Coconino National Forest (CNF).  
 
BACKGROUND 
The San Francisco Volcanic Field covers approximately 1,800 square miles in northern Arizona.  
The field lies along the southern perimeter of the Colorado Plateau, defined by the Mogollon 
Rim to the south of Flagstaff.  The most prominent peak within the field is Humphreys Peak, 
which at 12,633 feet is the highest point in Arizona.  Collectively, Humphreys Peak, Agassiz 
Peak (12,356 feet), Doyle Peak (11,460), and Fremont Peak (11,696 feet) are identified on USGS 
maps as the San Francisco Mountain.  However the mountain is more commonly referred to as 
the San Francisco Peaks by the local population and for the purpose of this analysis shall be 
hereafter referred to as such.   
 
The Arizona Snowbowl (hereinafter referred to as “Snowbowl”) is owned and operated by 
Arizona Snowbowl Resort Limited Partnership.  Snowbowl is located entirely on the CNF on the 
western flank of the San Francisco Peaks.  The ski area is operated under a 777-acre Forest 
Service-issued Special Use Permit (SUP), which is renewed on a 40-year basis.  Snowbowl is 
approximately 15 miles north of Flagstaff, one of the four largest metropolitan areas in Arizona 
(refer to Figure 1-1).  Snowbowl is surrounded on three sides by the 18,960-acre Kachina Peaks 
Wilderness, which was designated by the U.S. Congress in 1984.   
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Skiers1 have been using the Snowbowl since 1938, when the ski area’s original base area was 
established in Hart Prairie.  The foundation of the base lodge (which was destroyed by fire in 
1952) can still be seen just above the first tower of the Hart Prairie Chairlift.  Originally a dirt 
road, the Snowbowl Road was constructed by the Civilian Conservation Corps.  A rope tow, 
powered by a car engine, was the only means of uphill transport.  In 1954 the road was extended 
to the site of the Agassiz Lodge and in 1956 the Agassiz Lodge was constructed.  A Poma surface 
lift was installed in 1958 and part of that lift line is now the Blackjack (trail #17).  The original 
Agassiz Chairlift was installed by the Riblet Corporation in 1962.  Relatively little activity was 
seen until the 1970's when Summit Properties purchased the area with plans for a base village, 
however, a land use plan issued in 1971 restricted development to the existing permit area.  In 
1977 the area was purchased by Northland Recreation and a Master Concept Plan was filed with 
the Forest Service.  This plan was tested in the courts and the US Supreme Court refused to hear 
the case, effectively upholding the decision of the US Court of Appeals..  In 1982 the Hart Prairie 
Chairlift was built.  Fairfield Communities purchased the ski area in November of that same year 
and began an improvement program in 1983, including construction of the Hart Prairie Lodge, 
Sunset Chairlift and transfer of the rope tow back to Hart Prairie.  In 1985 parking lots #5 and #6 
were completed along with a new maintenance shop.  In 1986 a new CTEC triple chairlift was 
installed on the site of the original Agassiz Chairlift; the rope tow and the Poma were removed 
and the Aspen Chairlift was installed in Hart Prairie.  A two-year Snowbowl Road improvement 
and paving project began in 1988.  
 
Arizona Snowbowl Resort Limited Partnership purchased the ski area in December 1992 and 
proceeded to make immediate improvements to the facilities and ski trails.  Hart Prairie Lodge 
was expanded by constructing a new guest service office, rental shop, and children's ski school.  
Logjam (trail #25) was widened and new trails – Lava (trail #43c) and Volcano (trail #43a) were 
constructed.   
 
In addition to wintertime skiing and snowboarding, the Snowbowl offers summertime scenic 
chairlift rides on the (Sky ride program) Agassiz Chairlift.  Guided horseback rides, banquets, 
and restaurant facilities are also available.   
 

RELATIONSHIP OF THE CURRENT PROPOSAL TO PREVIOUS NEPA ANALYSIS 
AND APPROVALS 

In 1979 a master plan for upgrading Snowbowl was produced, which provided for the 
installation of new lifts, trails, and facilities.  These projects were analyzed in the 1979 Arizona 
Snowbowl Ski Area Proposal Final Environmental Statement (1979 Environmental Statement) 
and ultimately approved via an associated Record of Decision (ROD).  Two of the approved lifts 
were subsequently installed – Hart Prairie and Sunset.  In addition, the Hart Prairie Lodge and 
new parking were added in accordance with the 1979 Environmental Statement.  
 
Many of the projects analyzed in this current EIS are consistent with the 1979 Master Plan.  
However, because of the length of time that has passed since the approval of the 1979 Master 

 
1 At ski areas, one may see people using Alpine, snowboard, telemark, cross-country, and other specialized ski 
equipment, such as that used by disabled or other skiers.  Accordingly, the terms “ski, skier, and skiing” in this 
document encompass all lift-served sliding sports typically associated with a winter sports area.   
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Plan, the advent of new procedural requirements, and potentially changed conditions, these 
approvals are no longer valid without additional site-specific environmental analysis.  Currently 
proposed projects that were not specifically approved in the 1979 ROD have been designed to 
remain within the contextual scope of the 1979 decision.  From the selected alternative identified 
in the 1979 ROD, this analysis carries forward the size of the ski area (777 acres) and the 
comfortable carrying capacity (CCC)2 of 2,825.   
 
The 1987 CNF Forest Plan3 (hereinafter referred to as “the Forest Plan”) adopted the 1979 
Environmental Statement into its management direction for Management Area 15, which 
provides direction for developed recreation areas, including the SUP area.  Throughout the Forest 
Plan, the Arizona Snowbowl is referred to as the Fairfield Snowbowl.   
 
 

 
2 CCC is defined as the number of guests that can be comfortably accommodated by a ski area at any point in time.  
It provides for a pleasant recreational experience by not overburdening a ski area’s facilities (including, but not 
limited to, parking, restaurant seating, restrooms, and uphill/downhill capacity).  CCC is used by ski area planners 
and the Forest Service as a planning tool and does not constitute a cap on visitation.  Facilities are typically designed 
to accommodate 125 percent of a ski area’s CCC in order to preserve the guest experience on peak visitation days, 
which are anticipated periodically throughout the season.   
3 USDA Forest Service, 1987 as amended 
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PURPOSE AND NEED FOR THE PROPOSED ACTION 
 
The Forest Service and Snowbowl cooperatively determined general categories important for 
improving the Snowbowl’s facilities.  From these categories, a list of proposed projects was 
created, and the Proposed Action ultimately emerged.  The Proposed Action responds to the 
goals and objectives outlined in the Forest Plan,4 and helps move the project area towards 
desired conditions described in it.  
 
The overall Purpose and Need for these projects responds to two broad categories:  1) to provide 
a consistent/reliable operating season, and; 2) to improve safety, skiing conditions, and 
recreational opportunities by bringing terrain and infrastructure into balance with existing 
demand. 
 

PURPOSE #1: 
To ensure a consistent and reliable operating season, thereby maintaining the 
economic viability of the Snowbowl, and stabilizing employment levels and 
winter tourism within the local community. 

 
Existing Condition: 

Inconsistent annual snowfall has historically led to a sporadic operating season and therefore 
broad fluctuations in annual visitation.  This has created unstable employment levels at the ski 
area and has greatly affected local winter tourism.  Snowbowl’s ability to maintain or improve its 
current level of service and endure the business conditions caused by unreliable snowfall is 
questionable.  Figure 1-2 correlates annual snowfall (inches) with annual visitation for the past 
22 seasons at Snowbowl: 
 

                                                 
4 USDA Forest Service, 1987 



Figure 1-2 
Comparison of Natural Snowfall and Skier Visits 
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Need: 
The installation and operation of snowmaking infrastructure would provide a reliable and 
consistent operating season helping to stabilize Snowbowl’s investment, increase local 
employment levels, and boost winter tourism within the community. 
 

PURPOSE #2: 
To improve safety, skiing conditions, and recreational opportunities, bringing 
terrain and infrastructure into balance with current use levels. 

 
Existing Condition: 

Currently, areas of intermediate and beginner terrain are inadequately sized to accommodate the 
public’s demand for terrain of these ability levels on peak days.  This lack of terrain often results 
in significant use of the existing terrain and high skier densities on peak days.  This creates safety 
issues because of overcrowded ski runs. When compared to ski industry norms (and guest 
expectations), Snowbowl exhibits a deficit of intermediate and beginner level terrain and a 
surplus of novice level terrain as shown in Table 1-1. 
 

Need: 
Improve the quantity and distribution of beginner and intermediate (including low intermediate 
and advanced intermediate) terrain and skier safety by developing additional terrain within the 
existing SUP area. 
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Table 1-1 
Existing Terrain Distribution 

Skier/Rider 
Ability Level 

Total Skiable 
Terrain 
(acres) 

Terrain 
Capacity by 
Ability Level 

(guests) 

Skier 
Distribution 

Across 
Terrain 

(percent) 

Typical Skier 
Market 

Distribution 
Across 
Terrain 

(percent) 

Difference 

Beginner 0.5 15 1% 5% -4 
Novice 44.0 790 44% 15% +29 
Low Intermediate 31.3 438 25% 25% 0 
Intermediate 38.1 381 22% 35% -13 
Adv. Intermediate 15.4 108 6% 15% -9 
Expert 9.4 28 2% 5% -3 
Total 138.6 1,760 100% 100%  

 
Existing Condition: 

Public demand at Snowbowl has grown significantly in the past 20 years, increasing from 63,000 
annual visits in 1981/82 to 162,175 during the 2000/01 season, an increase of 157 percent. The 
inadequate size and limited conditions of on-mountain facilities have resulted in a crowded, 
undesirable guest experience in many areas, such as in the lodges and on the chairlifts.  
Additionally, Snowbowl frequently experiences peak demand days which significantly exceed 
the current CCC of the existing facilities and infrastructure. 
 

Need: 
To increase the capacities of the day lodges, chairlifts, and other ski area infrastructure, bringing 
it into proper balance with current use levels, while remaining within the ski area’s previously 
approved CCC of 2,825 skiers.   
 

Existing Condition: 
Approximately 30,000 visitors ride the summer Scenic Sky ride annually.  Although numerous 
summer visitors express interest, guests are not allowed to hike down the mountain due to the 
steep grades and cobbled surface. 
 

Need: 
To allow guests to hike from the top back to the base area by providing an established hiking trail 
from the top of the Agassiz Chairlift.  Additionally, this trail would allow Snowbowl lift 
maintenance personnel to periodically access the top terminal of the Agassiz Chairlift using all 
terrain vehicles during the summer. 
 

Existing Condition: 
In the past, numerous snowplayers illegally parked along the Snowbowl Road and at the ski area 
to sled, slide, and saucer in existing openings off the edge of the road and at the ski area.  This 
unmanaged, dispersed use often leads to injuries, traffic management issues, garbage, and 
sanitation problems.  In 2002 the Forest Service prohibited parking along the Snowbowl road 
which eliminated these unmanaged snowplay activities.  This action relocated the displaced 
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snowplayers to other unmanaged areas on the forest, primarily along Highway 180, but has 
produced numerous management challenges associated with widespread, unregulated snowplay. 
 

Need: 
To develop a managed and professionally designed snowplay/tubing facility at the ski area to fill 
the demonstrated public demand for snowplay.  The facility should provide restrooms, a warming 
building, ticketing, concessions, parking, and trash receptacles. 
 
SUMMARY OF THE PROPOSED ACTION 
In response to the purpose and need, the following Proposed Action was assembled by 
Snowbowl and the Forest Service.  A detailed description of the Proposed Action is provided in 
Chapter 2.   
 

SNOWMAKING 
• Approximately 205 acres of snowmaking coverage throughout the SUP area utilizing Class 

A reclaimed water as a source 
• A 10 million-gallon snowmaking water reservoir near the top terminal of the existing 

Sunset Chairlift, and catchment pond below the Hart Prairie Lodge 
• Construct a reclaimed water pipeline between Flagstaff and the Snowbowl with booster 

stations and pumphouses 
• Construct a 3,000 to 4,000 square foot snowmaking control building in the vicinity of the 

existing maintenance shop 
 

SNOWPLAY/TUBING FACILITY 
• A professionally designed and managed snowplay/tubing facility at the base area including 

sculpted lanes, lifts, and a lodge 
 
LIFTS/UPHILL CAPACITY 
• Replace of the Sunset Chairlift with a high speed, detachable chair 
• Relocate the existing Sunset Chairlift as the Humphreys Chairlift, accessing a pod of 

proposed ski trails 
• Upgrade and extension of the Hart Prairie Chairlift with a high-speed, detachable lift 
• Upgrade and realignment of the Aspen Chairlift 
• Install three surface conveyors in the area north of the Hart Prairie Lodge 
• Install a handle tow is proposed to service a halfpipe and terrain park 

 
TERRAIN 
• Approximately 66 acres of new trails 
• Approximately 47 acres of thinning to created improved glades 
• Approximately 87 acres of terrain improvements (grading/stumping and smoothing) 
• Create a dedicated teaching area near the Hart Prairie Lodge 
• Construct a halfpipe 
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GUEST SERVICE FACILITIES 
• Enlarge the Hart Prairie Lodge by approximately 6,000 square feet to a total of 24,900 

square feet 
• Construct a new 10,000 square foot guest services facility adjacent to the Agassiz Lodge5 
• Construct a 2,500 square foot Native American cultural and education center constructed in 

or near the Agassiz Lodge 
• Replace existing on-mountain ski team buildings 
 
SUMMER TRAILS 
• Construct a hiking trail from the existing Agassiz Chairlift mid-station to the top terminal 
• Construct an Americans with Disabilities Act (ADA) compliant summer access trail into 

Hart Prairie from the parking lot near Agassiz Lodge 
 
INFRASTRUCTURE AND UTILITIES 
• Construct a 14.8-mile pipeline to transport reclaimed water from Flagstaff to Snowbowl 
• Install snowmaking pipelines buried within existing and proposed trails 
• Redesign the entrance circle, which would have signs directing guests to parking lots, day 

lodges, and snowplay parking 
• Construct a 400-space parking area to service the proposed tubing facility 
• Combine parking lots #1 and #2 by re-grading and leveling them 
• Develop approximately 1,110 feet of additional on-mountain access road 
• Reconstruct approximately 3,650 feet of existing two-track mountain access road 
• Decommission approximately 3,050 feet of existing two-track mountain access road 
• Install 10,000-gallon buried water storage tanks at each of the lodges and at the snowplay 

building to facilitate the use of reclaimed water 
• Construct a pedestrian underpass 

 
DECISION FRAMEWORK 
This FEIS is not a decision document.  Its primary purpose is to disclose the environmental 
consequences which are anticipated to occur through implementation of the alternatives under 
consideration.  The Selected Alternative is documented in the ROD.  The Selected Alternative 
provides the framework for a new master development plan (MDP), which will guide the future 
development of the Snowbowl.  
 
PUBLIC INVOLVEMENT 

PUBLIC SCOPING AND COMMENTS ON THE DEIS 
On September 23, 2002, a scoping notice was mailed to approximately 350 community residents, 
interested individuals, public agencies, and other organizations.  This notice was designed to 
elicit comments, concerns, and issues pertaining to the Proposed Action.  A press release and 
legal notice were distributed to key local and regional media.  On October 7, 2002, the Forest 
Service published a Notice of Intent (NOI) to prepare an EIS in the Federal Register.  In addition, 

 
5 Facilities in both the Hart Prairie and Agassiz lodges would be brought into ADA compliance.   



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 1 – Purpose and Need 
Page 1-11 

                                                

two public open houses were held at the Flagstaff High School on October 10, and 26, 2002.  
Forest Service representatives and members of the consultant team were present to answer 
questions and collect comments.  In response to public and tribal scoping (described below), 
including the open houses, approximately 1,200 comment letters were received.  Based upon the 
responses received during scoping, the Forest Service Interdisciplinary Team (ID Team) prepared 
a list of resource issues and areas to be analyzed within DEIS.6   
 
The DEIS was released to the public in February 2004.  On February 25, a public open house 
was held at the Flagstaff High School (302 people signed in).  As indicated in the Introduction, 
5,716 people submitted comments during the 60-day DEIS comment period.  Substantive 
comments were extracted and responded to, either individually or “thematically” in the RTC.  
The total number of substantive comments was 9,887.  Volume 2 of the FEIS not only provides 
responses to all substantive comments received, but also includes a table with the names and 
general comments themes of all commentors.  The reader is referred to Volume 2 of the FEIS for 
additional clarification on how substantive comments were extracted, grouped, and responded to.   
 

TRIBAL SCOPING AND CONSULTATION 
The Forest has been consulting with approximately 13 tribes or chapters - representing the Hopi, 
Navajo, Zuni, Acoma, Apache, Hualapai, Havasupai, Yavapai, and Southern Paiute - about the 
cultural significance of the San Francisco Peaks since the 1970’s.  The Forest Service initiated 
tribal consultation on the Proposed Action in June 2002 with a formal letter from the Forest 
Supervisor to 13 tribal leaders.  Also in June 2002, the District Ranger contacted tribal 
representatives from Cultural Preservation Offices of 13 affiliated tribes to discuss the Snowbowl 
proposal and suggest pre-proposal meetings.  Phone contacts between the District Archaeologist 
and several tribal Cultural Preservation Officers (Hopi, Navajo, Hualapai, San Carlos Apache, 
Yavapai-Apache) were made during the months of June-December 2002. In addition, follow-up 
phone calls to interested tribes were made by the District Archaeologist to ensure receipt of 
letters.  Overall, numerous phone calls and letters have been sent to tribes and the tribal public 
requesting input. 

 
Two formal public meetings were held on the Hopi and Navajo Indian Reservations (Tuba City 
and Kykotsmovi) on Monday, December 9, 2002.  The emphasis of these two public meetings 
was to explain the Proposed Action to tribal members and to elicit comment/concerns on behalf 
of individuals and the tribe. 
 
Throughout the Tribal scoping process, specific to the Snowbowl’s Proposed Action, the Forest 
Service estimates that approximately 205 phone calls were made, 41 meetings were held and 245 
letters were exchanged.7  Meetings that took place between Forest Service representatives, tribes 
and consultants are indicated below.8   

 
6 The scoping comment disposition analysis is available in the project file. 
7 115 of these phone calls, meetings and letters are estimated to have occurred in a manner that is consistent with 
government-to-government relationship.   
8 “*” denotes meetings that were of a government-to-government nature.   
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*July 18, 2002 Pre-proposal CRATT (Cultural Resource Advisory Task Team) 
meeting at Hopi 

August 6, 2002 Forest Service, Shereen Lerner, and representatives from Yavapai-
Apache (all Apache tribes invited; only Camp Verde attended) 

August 18, 2002 Heather Cooper and Mae Franklin (Navajo liaison) set up information 
booth at Tuba City Flea Market as part of the Western Navajo Fair 

August 21, 2002 Forest Service, Shereen Lerner, and Hopi Land Team 

September 19, 2002 Forest Service, Shereen Lerner and Hopi Cultural Resource Advisory 
Team 

October 3, 2002 Snowbowl public meeting – Flagstaff 

October 8, 2002 Mae Franklin attended Gap/Bodaway Chapter House meeting on 
Navajo Reservation and collects comments regarding Snowbowl 
proposal 

October 13, 2002 Mae Franklin attended Cameron Chapter House meeting and collects 
comments regarding Snowbowl proposal 

October 16, 2002 Cooper (CNF) and Franklin (Navajo Liaison) meet in Cameron to 
discuss Snowbowl Proposal and consultation plan/public outreach for 
Navajo. 

October 26, 2002 Snowbowl public meeting – Flagstaff 

October 23, 2002 Shereen Lerner, Forest Service and representatives from the Hopi 
Tribe 

November 13, 2002 Franklin (Navajo Liaison) attends 2 Chapter House Meetings: 
Cameron and Bodaway/Gap 

November 23, 2002 Mae Franklin and Heather Cooper attended Leupp Chapter House 
meeting and collect comments regarding Snowbowl proposal 

November 26, 2002 Heather Cooper presents “Collaborative Management of the San 
Francisco Peaks” to the Hopi Cultural Resources Advisory Team 

*December, 4 2002 Waldrip, Cooper, Jacobs (CNF) meet with Talayumptewa and Morgart 
from Hopi to discuss details of Tribal public meetings 

December 9, 2002 Tribal meeting held at Tuba City High School.  Representatives 
include: Forest Service personnel (including Forest Supervisor Jim 
Golden and Peaks District Range Gene Waldrip); SE GROUP; Shereen 
Lerner; and members of the Hopi Tribe and Navajo Nation 

December 9, 2002 Tribal meeting held at Kykotsmovi Community Center. 
Representatives include: Forest Service personnel (including Forest 
Supervisor Jim Golden and Peaks District Range Gene Waldrip); 
SE GROUP; Shereen Lerner; and members of the Hopi Tribe 
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December 14, 2002 Mae Franklin, Gene Waldrip, and Heather Cooper attend Western 
Navajo Agency Council meeting, requesting comments on Snowbowl 
proposal 

*November 19, 2003 Pilles, Rasure and Waldrip (CNF) meet Kuwanwisiwma at Hopi for 
CRATT presentation – CRATT does not show up because they were 
not correctly informed 

December 08, 2003 Rasure, Waldrip, Cooper, and other CNF staff meet with the Save The 
Peaks Coalition to discuss the DEIS 

January 15, 2004 Cooper (CNF) meets with Franklin (Navajo Liaison) to discuss release 
of DEIS and what information we’re looking for during comment 
period 

*February 12, 2004 Morgart (Hopi) stops by Peaks RD to get one box of DEISs and drop 
off press release which states Hopi’s opposition to the preferred 
alternative 

February 12, 2004 Franklin (Navajo Liaison) stops by Peaks RD to get one box of DEISs 

February 25, 2004 Public Meeting at Flagstaff High School.  Several tribal members 
attend, in addition to Save the Peaks Coalition, and discuss cultural 
issues with Pilles and Cooper (CNF) 

*March 12, 2004 Rasure, Waldrip, Cooper (CNF) meet with Chairman Taylor (Hopi), 
Kuwanwisiwma, and Morgart at the Chairman’s office in Flagstaff to 
discuss the DEIS and MOA 

March 25, 2004 Cooper (CNF) meets with Franklin (Navajo Liaison) and Thomas 
(Navajo translator) in Cameron to discuss the Cameron public meeting 

*April 16, 2004 Morgart (Hopi CPO) visited Cooper (CNF) at the Peaks RD to talk 
about DEIS and the Hopi response to that document 

April 16, 2004 Franklin (Navajo Liaison) visits Cooper (CNF) at Peaks RD and leaves 
documentation of her Chapter House visits 

April 30, 2004 Public Meeting in Cameron to discuss DEIS and gather comments 

May 23, 2004 DEIS public meeting at the Veteran’s Center on Second Mesa (Hopi) 

June 30, 2004 Rasure, Waldrip and Cooper (CNF) meet with Richard Begay and 
Timothy Begay (Navajo Cultural Preservation Office) at the CNF 
Supervisor’s Office to discuss the DEIS and MOA 

*August 06, 2004 Rasure, Waldrip, Pilles and Cooper (CNF) meet with Hualapai 
Chairman, Vice Chairman, Cultural Preservation Officer and 
traditional healer in Peach Springs to discuss DEIS and MOA 
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ISSUES, RESOURCES REQUIRING ADDITIONAL ANALYSIS AND 
INDICATORS 
Based on the results of internal and public scoping, the Forest Service identified specific areas 
(resources) of concern.  The two issues that emerged from the scoping process were related to 
heritage resources.  Both of these issues warranted the creation of an additional alternative.  
Beyond these two issues, 17 additional “resources requiring additional analysis and disclosure” 
were identified.  Issues and resources requiring additional analysis and disclosure have been 
assigned indicators for use in addressing them.  While some indicators are necessarily qualitative 
in nature, every effort was made to use indicators that are quantitative, measurable, and 
predictable.  The project record includes all comments letters that were submitted during the 
scoping period, as well as a synthesis comments which was used by the Forest Service ID Team 
to identify issues. 
 

THE HUMAN ENVIRONMENT 
Heritage Resources 

The San Francisco Peaks are central to the cultures and religious practices of many Native 
American tribes.  In 2000, the Peaks were determined eligible for nomination to the National 
Register of Historic Places (the Register) for their traditional cultural values.  In analyzing 
alternatives, 36 CFR 800 requires that the potential effect of a proposed undertaking be evaluated 
against the qualities that make a cultural property eligible for the Register.  Consequently, in 
discussions to date with representatives from various tribes, it is evident that the Proposed Action 
will adversely affect cultural values.  Issues raised in response to identified (potential) cultural 
impacts include the following. 

 
Issue #1:  The installation and operation of snowmaking infrastructure as described in the 
Proposed Action, and the use of reclaimed wastewater as a water source, will impact cultural 
and spiritual values associated with the San Francisco Peaks. 

Background: 
The region’s Indian Tribes are opposed to the concept of creating snow by an artificial means, 
particularly through the use of reclaimed water.  Although the reclaimed water proposed for use 
in making snow meets both the EPA and ADEQ water quality standards, the tribes believe the 
water to be impure which would negatively affect the spiritual values of the Peaks.  Any negative 
effects that occur to the Peaks will be reflected by the plants, animals, water, and soil of the 
entire mountain.  Additionally, the tribes are opposed to snowmaking because it is a disruption of 
natural processes. 
 

Study Area: 
• Direct: SUP area 
• Indirect: San Francisco Peaks 
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Indicator:   
• Qualitative discussion of the cultural values of the San Francisco Peaks and the 

potential for incremental change as a result of implementation of the Proposed Action 
 
Issue #2:  Proposed ground disturbances and vegetation removal may result in permanently 
evident, visible alterations (i.e., “scarring”) of the San Francisco Peaks’ landscape. 

Background: 
Ground disturbances associated with grading, vegetation clearing, and snowmaking pipeline 
installation, could alter the landscape of the San Francisco Peaks – both permanently and 
temporarily.  From the Native American perspective, ground disturbing activities within the SUP 
could “scar” the sacred landscape/mountain which is believed to be a living entity. The more 
extensive the disturbance, the greater the adverse effect to cultural values. 
 

Study Area: 
• Direct: SUP area 
• Indirect: San Francisco Peaks 

 
Indicators:   
• Narrative description of existing and historic vegetation and ground disturbance 

within the SUP area 
• Quantification of existing and additional proposed temporarily and permanently 

evident vegetation disturbances/removals 
• Quantification of existing and additional proposed temporary and permanently 

evident ground disturbances 
• Qualitative discussion of the cultural significance of proposed ground and vegetative 

disturbances and removal within the SUP area 
 
Some people feel the effects of the Proposed Action cannot be adequately described until the 
significant qualities of the San Francisco Peaks are identified as part of the National Register 
nomination process. 

Background: 
The Coconino National Forest has committed to completing the National Register nomination of 
the Peaks for its traditional cultural values.  Analysis and potential approval of the Proposed 
Action is considered to be independent of the National Register nomination and potential 
designation processes.  Additionally, completion of the nomination/designation processes is not 
considered to be prerequisite for the analysis or potential approval of the Proposed Action.  Since 
the Peaks have already been determined eligible for National Register nomination for its 
traditional cultural values, various alternatives may be evaluated according to how they affect 
traditional values, even if the nomination process has not been completed.  
 

Study Area: 
• San Francisco Peaks 
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Indicators: 
• Narrative discussion why the Proposed Action is not dependent upon completion of 

the National Register nomination/designation processes 
• Narrative discussion of the ability for the proposed projects to coexist with a National 

Register designation if nomination is approved 
 

Noise  
The proposed snowmaking system would increase noise levels potentially disturbing residents, 
recreationists, and/or wildlife. 

Background: 
There were concerns that noise emissions from single or multiple snowmaking guns and 
operation of the pumping stations may be audible from Hart Prairie, Thorpe Park, Mars Hill, 
Observatory Mesa, Fort Valley, or the Kachina Wilderness, potentially disturbing residents, 
recreationists, and/or wildlife. 
 

Study Area: 
• Audible area  

 
Indicators: 
• Modeled analysis of snowmaking-related noise emissions above ambient background 

levels (decibels) 
• Modeled analysis of noise dispersion to define audible areas 
 

Traffic and Access  
The Proposed Action could affect traffic volumes and/or congestion on U.S. Highway 180 
and/or the Snowbowl Road. 

Background: 
Although daily skier visitation is not proposed to increase as a result of the Proposed Action, the 
proposed snow tubing facility has potential to increase daily traffic volumes and/or the frequency 
of congested periods on U.S. Highway 180 and the Snowbowl Road. 

 
Study Area: 
• U.S. Highway 180 between Flagstaff and Snowbowl Road, Snowbowl Road 

 
Indicators: 
• Historic and projected traffic counts for U. S. Highway 180 
• Comparison of anticipated winter traffic volumes with existing winter traffic volumes 

and the design capacities of U.S. Highway 180 and the Snowbowl Road 
• Relative comparison of existing and anticipated winter traffic with current summer 

traffic volumes 
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Aesthetic Impacts  
Proposed ground disturbance and vegetation removal within the SUP may incrementally 
affect the aesthetic quality of the west face of the San Francisco Peaks.  

Background: 
Removal of forested vegetation and ground disturbing activities within the SUP area associated 
with the proposed projects would be evident in the foreground, middle ground, and background 
views from various locations.  Additionally, there was concern that construction of the proposed 
water transmission line could result in removal of trees for a new utility corridor affecting 
aesthetic qualities of the area. 
 

Study Area: 
• Foreground, middle ground, and background views9 of Snowbowl’s SUP area.   

 
Indicators: 
• The incremental aesthetic effects of the proposed projects compared to historic 

landscape alterations within the SUP area 
• Visual simulations, from identified representative viewpoints, of the proposed 

landscape alterations as compared to the existing condition.  Viewpoints modeled are:  
- Hart Prairie (151 Rd) – Summer 
- U. S. Highway 180 at the Nordic Center– Summer 
- Humphreys Trail (Wilderness area) - Summer 
- Interstate 40 East of Williams - Winter 
 

Socio-Economics  
Implementation of the Proposed Action may have social and economic effects on Flagstaff 
and Coconino County. 

Background: 
A correlation exists between the consistent operation of the ski area and the Flagstaff/Coconino 
County economy.  This correlation encompasses:  seasonal tourism; employment and income 
levels; and tax revenues.  The strength of this correlation needs to be assessed and disclosed. 
 
Socially, Snowbowl provides a source of wintertime recreation for a large number of people in 
northern and central Arizona.  The relative importance of this local source of wintertime 
recreation needs to be assessed. 
 

Study Area: 
• City of Flagstaff/Coconino County 

 

                                                 
9 Foreground, middle ground and background, as defined by the Forest Service, are detailed in Chapter 3, Section D. 
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Indicators: 
• Discussion of the potential for the Proposed Action to affect a change in key local 

economic indicators (population; long- and short-term employment, housing, and tax 
revenues) 

• Analysis of the correlation between Snowbowl annual skier visitation and annual 
retail and Bed, Board and Booze (BBB) and tax revenues 

• Narrative description of the recreational/social function which Snowbowl serves 
• The effects of dry roads/fair weather on tourism in Flagstaff and the BBB 
• Presentation of historical data analyzing the relationship between winter tourism 

levels for the City of Flagstaff, with annual snowfall, and annual skier visitation at 
Snowbowl 

• The percentage of the total economy represented by winter tourism  
• Financial viability of the ski area under all alternatives 

 
Recreational Opportunities and Experiences  

The effects of the Proposed Action on the quality, distribution, and opportunity for winter and 
summer recreational experiences within the SUP area. 

Background: 
Snowbowl has provided a source of winter and summer recreational activities since 1938, when 
the ski area’s original base area was established in Hart Prairie.  Since that time, an expanding 
population in the state of Arizona has led to increased pressure on Snowbowl.  Inconsistent 
snowfall in northern Arizona and coupled with increased demand has reduced the ski area’s 
ability to provide a consistent skiing/riding product.  As a result, local and regional skiers have 
expressed a desire for a more reliable and consistent snowpack at Snowbowl.   
 
The Proposed Action would increase skiable terrain and allow the area to meet the CCC of 2,825, 
and would improve recreational opportunities.  By increasing the consistency of the snow pack 
even through dry winters, the Proposed Action is intended provide more opportunities for skiers 
in an environment of increasing recreational demand.  Summertime hiking opportunities would 
also be added.   
 

Study Area: 
• San Francisco Peaks and SUP area 

 
Indicators: 
• Comparison of historic winter and summer recreation visitation versus that 

anticipated under the Proposed Action 
• Narrative description of the quality of winter and summer recreational opportunities 

under all alternatives.   
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Wilderness Values  
Implementation of the Proposed Action may affect the experience of wilderness users within 
the surrounding Kachina Peaks Wilderness.  

Background: 
The Proposed Action would increase use and noise levels within the SUP area during the winter 
operating season.  This could affect the experience of the public recreating within the Kachina 
Peaks Wilderness. 
 

Study Area: 
• San Francisco Peaks and SUP area 
 
Indicators: 
• Quantification of seasonal Wilderness use and visitation 
• Narrative discussion of the anticipated effects of the Proposed Action to Wilderness 

users 
 

Ski Area Infrastructure and Utilities  
Effects of the Proposed Action on ski area infrastructure and supporting utilities within and 
beyond the SUP area. 

Background: 
The Proposed Action necessitates additions to Snowbowl’s existing infrastructure, including 
parking, buildings, power, water, and sanitation, as well as installation of a 14 mile pipeline 
connecting the ski area to the City of Flagstaff’s reclaimed water system.   

 
Study Area: 
• SUP area and proposed reclaimed water pipeline corridor 

 
Indicators: 
• Disclosure of current versus anticipated requirements for:  guest seating, power, 

domestic water supply, and wastewater treatment. 
 

THE PHYSICAL AND BIOLOGICAL ENVIRONMENT 
 

Watershed Resources 
The application of Class A reclaimed water for snowmaking within the SUP area may affect 
water quality within the receiving subwatersheds. 

Background: 
Snowbowl’s proposed snowmaking operations would use reclaimed water from the City of 
Flagstaff’s Rio de Flag Water Reclamation Plant (WRP), which would differ in water quality 
characteristics than sources currently present within the receiving watershed area.  Although the 
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reclaimed water proposed for use meets both EPA and ADEQ water quality standards and has 
been approved by the ADEQ for snowmaking use, concerns were raised that the water may 
contain low levels of unregulated and unmeasured residual constituents (e.g. pathogens, 
pharmaceuticals, or hormones) which may cause health problems in humans and wildlife.  
 

Study Area: 
• Primary watersheds: Hart Prairie Watershed and Agassiz Subwatershed 
• Snowbowl Sub-area (consisting of four subwatersheds - Snowbowl, Sunset, Hart 

Prairie, and Humphreys) each includes snowmaking coverage 
 
Indicators:  
• Description of the certification process for allowing Class A water to be used for 

snowmaking 
• Literature search on use of reclaimed water for various recreational and municipal 

purposes uses 
• Literature search and narrative description of the potential presence of 

pharmaceuticals, pathogens, and hormones in Class A reclaimed water 
• Documentation of compliance with State and Federal water quality standards 

regarding Class A wastewater and its purposes  
• Analysis of potential water quality effects of using reclaimed water in the 

snowmaking system to down gradient users 
 
Use of reclaimed water for snowmaking purposes between November and February of each 
year could affect aquifer recharge.  

Background:   
Concerns were raised regarding the appropriateness of using reclaimed water for snowmaking 
purposes.  The use of reclaimed water for snowmaking could potentially affect recharge to the 
regional aquifer due to reduced discharges into the Rio de Flag.  Additionally, concern was 
expressed that the use of the reclaimed water for snowmaking would limit its availability to other 
users in the community. 
 

Study Area: 
• Primary watersheds: Hart Prairie Watershed and Agassiz Subwatershed 
• Snowbowl Sub-area (consisting of four subwatersheds - Snowbowl, Sunset, Hart 

Prairie, and Humphreys) each includes snowmaking coverage 
 

Indicators: 
• Quantification of anticipated snowmaking water use in average dry, median, and wet 

years   
• Description and quantification of the Rio de Flag WRP’s historic seasonal discharges 
• Description and quantification of current uses of reclaimed water within the City of 

Flagstaff by season 
• Discussion of existing water rights and the ability to implement the proposed 

snowmaking with or without procuring additional water rights 
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• Narrative description of both the City of Flagstaff’s well field and reclaimed water 
uses and their hydrologic relationship to the regional aquifer  

• Discussion of the applicability of the Rio de Flag Water WRP NPDES permit to the 
proposed snowmaking application 

• Quantification of anticipated total consumptive water losses (i.e., evaporation, 
evapotranspiration, sublimation) resulting from proposed snowmaking 

 
Soils and Geology  

The Proposed Action has potential to change soil chemistry and moisture due to the 
application of machine produced snow. 

Background: 
The proposed application of machine-produced snow may have the effect of increasing total 
water availability, potentially leading to an increase in the duration, intensity, and/or quantity of 
total annual snowmelt. 
 

Study Area: 
• Eight sub-watersheds in the vicinity of the SUP area having potential to change under 

the Proposed Action10 
 
Indicators: 
• Anticipated volume of machine-produced snow applied under various scenarios: dry 

year, average year, and wet year   
• Modeled anticipated changes in the duration and intensity of annual snowmelt 

compared to historic natural variation  
• Modeled (WEPP ) anticipated changes in erosion/sedimentation due to predicted 

changes in total snowpack 
• WEPP modeling to include all proposed areas of ground disturbance 
• Analysis of potential changes to soil chemistry due to anticipated increases in soil 

moisture consistency and nutrient loading 
 

Vegetation 
Plant communities (including T, E, and S plant species, and regionally important plants) 
within the SUP area may be altered as a result of the proposed projects. 

Background: 
The Proposed Action would necessitate impacts to vegetation communities within the SUP area.  
Mixed conifer forests occupy a small percent of the State, and are rare in the higher elevations of 
northern Arizona.  Snowbowl includes the upper reaches of the largest contiguous patch of 
montane grassland on the San Francisco Peaks.  Additionally, the San Francisco groundsel 
(Senecio franciscanus) is found on the San Francisco Peaks.  In addition, the construction and 
operation of the proposed projects may cause disturbance to federally threatened and endangered 
as well as regionally sensitive plants (T, E, and S plants) and/or their habitats.  
                                                 
10 Defined in Chapter 3, Section I 
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Study Area: 
• Area of potential effects from proposed construction activities 

 
Indicators: 
• Acres of mixed conifer forest on the San Francisco Peaks, within the SUP, and 

potentially effected by the Proposed Action 
• Potential impacts to montane grasslands within the SUP as a proportion of total 

grasslands on the San Francisco Peaks 
• Disclosure of effects to potentially occurring T, E, and S plant species or potential 

habitat 
 
The Proposed Action has potential to change vegetation composition within the SUP area due 
to the application of machine-produced snow.   

Background: 
The application of machine-produced snow may artificially increase total annual snowpack 
depth.  Machine-produced snow typically has a higher moisture content on a percentage basis.  
These factors may lead to a slower melting of the snowpack and a corresponding acceleration or 
delay in the greening of vegetation on the ski trails.   
 
In addition, reclaimed water may contain elevated levels of nitrogen, which could raise pH 
levels, making soil more acidic and less productive for vegetation.  Nitrogen is mobile and with 
coarser textured soils, has the ability to move fairly deep into the soil profile.   
 

Study Area: 
• SUP area 

 
Indicators: 
• Description of likely snowmaking scenarios for dry, wet, and average snow years 
• Analysis of potential changes to botanical composition due to anticipated increases in 

soil moisture consistency and/or delayed snowpack desiccation  
• Description of the certification process for allowing Class A water to be used for 

snowmaking 
• Literature search on use of reclaimed water for various recreational and municipal 

purposes uses 
• Documentation of compliance with State and Federal water quality standards 

regarding Class A wastewater and its uses 
• Description of nitrogen constituents of Class A wastewater 
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Wildlife 
The Proposed Action may result in the alteration and/or removal of habitat for terrestrial 
wildlife species within the SUP.   

Background: 
Modification or removal of habitat may impact terrestrial and/or T, E, and S wildlife species.   
 

Study Area: 
• SUP area (varies by species) 

 
Indicators: 
• Identification of any T, E, and S; MIS11; and other wildlife species and habitats 

present within the SUP area and along the pipeline corridor 
• Disclosure/quantification of anticipated effects to those species and habitats present 

within the SUP area and along the pipeline corridor 
 
Proposed snowmaking activities may result in a longer-duration snowpack and additional 
water storage for wildlife in the SUP area.    

Background: 
Snowmaking and the proposed water impoundment may create improved spring foraging habitat 
for grazing ungulates.  Although this may be beneficial to certain wildlife species, wildlife may 
congregate in the area due to the increased presence of moisture, particularly during drought 
conditions.   
 

Study Area: 
• SUP area 

 
Indicators: 
• Acreage of proposed snowmaking coverage 
• Comparison of natural snowpack duration with the extended snowpack due to 

snowmaking 
• Effects of both longer-duration snowpack and water storage (impoundment) on 

wildlife in the analysis area 
 

                                                 
11 MIS, or “management indicator species” are defined in the Forest Plan in accordance with National Forest 
Management Act (NFMA) – 36 CFR 219.19.  
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Geotechnical Analysis  
Geotechnical feasibility and associated hazards associated with construction of the proposed 
snowmaking impoundment on the ridge above the Sunset Chairlift must be analyzed. 

Background: 
Ten million gallons of capacity in the proposed impoundment equates to approximately 30 acre 
feet of water, which could classify it as a Forest Service Class D dam.  The ultimate design of the 
impoundment and its orientation on the ridge will dictate the hazard rating according to Forest 
Service standards.  For example, it would be a classified as a high hazard if analysis shows that a 
breach would result in draining towards the Hart Prairie Lodge and Snowbowl Road and, most 
likely a moderate hazard if it were to drain to the south away from the Hart Prairie Lodge.   
 
Potential geologic hazards that need to be considered in this analysis include landslide, debris 
flow, avalanche, rockfall, subsidence, expansive soils, and earthquake.   
 

Study Area: 
• Potential flow path under multiple dam breach scenarios 

 
Indicators: 
• Hazard classification 
• Failure Risk 
• Dam breach and downstream inundation analysis 
 

Air Resources  
Snowplay activities at Snowbowl could increase vehicular traffic and may negatively impact 
air quality in the region.   

Background: 
The Environmental Protection Agency has promulgated primary and secondary National 
Ambient Air Quality Standards (NAAQS) for six criteria pollutants (carbon monoxide, nitrogen 
dioxide, particulate matter, ozone, sulfur dioxide, and lead).  Primary and secondary standards 
are adopted to protect public health and welfare, respectively.  States are required to adopt 
ambient air quality standards which are at least as stringent as the federal NAAQS, however, the 
state standards may be more stringent.  Arizona has adopted the federal NAAQS. 
 

Study Area: 
• The Snowbowl SUP area and the proximate Class 1 airshed 12 

 
Indicator: 
• Compliance with local, state and federal regulations regarding air quality 
 

                                                 
12 The nearest Class I airshed is Sycamore Canyon Wilderness.  The Kachina Peaks Wilderness is not classified as a 
Class I airshed, though it is treated as if it were.  
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2. DESCRIPTION OF ALTERNATIVES 

INTRODUCTION 
Chapter 2 describes the alternatives considered within this environmental analysis and 
summarizes the environmental consequences anticipated to result with the implementation of 
each.  As required by the Council on Environmental Quality (CEQ), the alternatives considered 
are presented in comparative form.1  Mitigation measures and best management practices 
(BMPs), designed to lessen or avoid impacts anticipated to occur as a result of implementation of 
the action alternatives, are also detailed.   
 
The National Environmental Policy Act (NEPA) requires that an environmental analysis 
examine a range of alternatives, which are “reasonably related to the purpose of the project.2  
Both CEQ Regulations and Forest Service Handbook direction emphasize that alternatives must 
meet the “reasonableness” criteria in order to warrant detailed analysis.  Alternatives which were 
considered within the analysis process, but were determined not reasonable were eliminated from 
detailed study with a brief discussion of the rationale for their elimination.3

 
The process used to develop alternatives to the Proposed Action followed external public and 
internal agency scoping.  The issues raised during the scoping process were used as the basis for 
determining the need for alternatives to the Proposed Action.  A Comment Disposition Analysis, 
documenting the categorization and responses to all comments submitted, was prepared as a key 
component of the scoping and alternatives formulation process.  The Comment Disposition 
Analysis is contained in the Project Record.   
 
ALTERNATIVES CONSIDERED IN DETAIL 
In addition to the Proposed Action, a second action alternative (Alternative 3) and the required 
No Action Alternative are analyzed in detail within this EIS.   
 

FOREST PLAN AMENDMENT 
A component of Alternatives 1, 2 and 3 includes amending the Coconino Forest Plan with a non-
significant amendment4 clarifying the direction in Management Area 15 – Developed Recreation 
Sites.  Page 188 of the Forest Plan makes reference to the 1979 FEIS as guidance for the 
management of the Snowbowl ski area.  This management direction necessitates being updated 
to reference the Arizona Snowbowl’s Master Development Plan based on NEPA analyses and 
subsequent approvals.  The original management emphasis did not allow for the changed 

 
1 40 CFR 1502 
2 40 CFR 1502.14a 
3 Id. 
4 36 CFR 219.10(f) directs the Forest Service to determine if a proposed amendment to a forest plan would be 
considered a significant change.   
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circumstances that may initiate a new environmental analysis of the ski area operations.  The 
reader is referred to Appendix B for more information.   
 

ALTERNATIVE 1 – NO ACTION 
As required by NEPA, a No Action Alternative has been included in this analysis for review 
alongside the action alternatives.5  The No Action Alternative reflects a continuation of existing 
management practices without changes, additions, or upgrades.  Selection of Alternative 1 would 
result in creation of a new Master Development Plan (MDP) which would provide for operation 
and maintenance of existing facilities.  No new facilities, trail improvements, or snowmaking 
would occur under the No Action Alternative and the Snowbowl would continue to operate at its 
existing Comfortable Carrying Capacity (CCC) of 1,880 skiers-at-one-time.  Peak day visitation 
would continue to reach in excess of 3,400 skiers-at-one-time.6  The No Action Alternative 
provides a baseline for comparing the effects of the Proposed Action and Alternative 3.   
 
All costs associated with the operation and maintenance would be fully the responsibility of the 
Arizona Snowbowl. 
 
The No Action Alternative is illustrated on Figure 2-1. 
 

Snowplay 
Dispersed snowplay (sledding, tubing, building snowmen) is not permitted within the Snowbowl 
SUP area or at any point along the Snowbowl Road.  Parking along the Snowbowl road was 
recently prohibited in order to manage the level of dispersed snowplay activities and their 
attendant issues.  Under the No Action Alternative, snowplay would continue to be prohibited 
within the Snowbowl SUP and along the Snowbowl Road.   
 

Lifts/Uphill Capacity 
Under the No Action Alternative, the Snowbowl would continue to operate five lifts:  Agassiz 
(triple); Sunset (triple); Hart Prairie (double); Aspen (double); and Spruce (portable surface).  
Over time, as the lifts age, their periodic replacement would become necessary and would occur. 
 

Terrain 
Under the No Action Alternative, Snowbowl’s terrain would remain in its current configuration 
with 32 formal (named) trails covering approximately 139 acres.   
 

Guest Service Facilities 
Existing on-mountain visitor services are provided in two buildings: the Hart Prairie Lodge (at 
the base of the Hart Prairie and Sunset chairlifts) and the Agassiz Lodge at the base of the 
Agassiz Chairlift.  In total, these two buildings comprise approximately 23,500 square feet of 
guest service and administrative space.  There are presently a total of 614 indoor, cafeteria style 
seats, and 648 outdoor seats available between the two buildings.  Under the No Action 

                                                 
5 40 CFR 1502.14(d) 
6 Refer to the Recreation section presented in Chapter 3 for additional details regarding daily and annual visitation. 
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Alternative, neither building would change, with the exception of minor modifications and 
routine maintenance.   
 

Summer Activities 
Under Alternative 1, no change would occur to the Scenic Sky Ride program that operates daily 
on the Agassiz Chairlift.  As is currently the case, hiking from the top of the lift back to the base 
area is not allowed, guests would therefore continue to be required to return back to the base area 
via the lift.   
 

Infrastructure and Utilities 
Sewer and Wastewater 

Snowbowl’s existing septic system is adequate to meet the current demands of the ski area.  
Snowbowl currently relies on vehicular delivery for 100 percent of its potable and non-potable 
water demands.  It is estimated that over 60 percent of the potable water transported to the ski 
area is ultimately consumed by toilet services.  Under the No Action Alternative, this practice 
would continue.   
 

Roads 
Under the No Action Alternative, Snowbowl would not construct any new on-mountain 
maintenance roads.   
 

Parking 
Approximately 10.3 acres of parking are currently provided in the parking lots adjacent to the 
Hart Prairie Lodge, and the upper lots below the Agassiz Lodge.  The combined capacity of the 
lots is approximately 1,200 vehicles.  No additional parking areas would be constructed under 
Alternative 1.   
 

Pedestrian Access 
Under the No Action Alternative, pedestrian movement across the main access road (between the 
Hart Prairie lodge/parking areas and the Sunset Chairlift) would not change.   
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ALTERNATIVE 2 – PROPOSED ACTION 
Alternative 2 would result in the creation of a MDP that includes all projects outlined in the 
following Proposed Action description. 
 
Under the Proposed Action, the Snowbowl’s CCC would increase to the  approved7 level of 
2,825 skiers-at-one-time.  Peak day visitation would continue to reach in excess of 3,400 skiers-
at-one-time.   
 
All costs associated with the planning, development, construction, operation, and maintenance of 
all proposed infrastructure would be fully the responsibility of the Arizona Snowbowl. 
 
The Proposed Action is illustrated on figures 2-2 through 2-6. 
 

Snowmaking 
Snowbowl proposes to install the necessary snowmaking infrastructure to cover 205.3 acres of 
terrain throughout the duration of its winter operating season (refer to Figure 2-3).  Snowbowl 
would almost certainly cover the full extent of this area during the pre- and early season 
(approximately November through December) each year in order to create a sufficient base layer 
that would subsequently be covered by natural snowfall.  However, the ski area may continue to 
produce snow throughout the winter to compensate for inadequate natural snowfall, depending 
on weather trends.   
 
The City of Flagstaff has agreed to provide the ski area with up to 1.5 million gallons per day 
(gpd) of Class A reclaimed water from the Rio De Flag Water Reclamation Plant (WRP) between 
November 1st and the end of February, for a period of five years from March 20, 2002.  Terms of 
the agreement allow for renewal for three (3) additional five (5) year periods.  Currently, 
reclaimed water from the Rio De Flag WRP is used to irrigate city parks, school playgrounds, 
and golf courses during the summer, but goes unused throughout the winter, being allowed to 
flow down Rio de Flag channel.  The Arizona Department of Environmental Quality (ADEQ) 
allows reclaimed water with an “A” rating to be used for snowmaking purposes.  The reclaimed 
water produced by the Rio de Flag WRP currently exceeds this standard.8   
 
The reclaimed water originating from the Rio de Flag WRP would be transported to the ski area 
via an approximate 14.8-mile buried pipeline (refer to Figure 2-4).  The waterline would be 
connected to the reclaimed water circulation system currently used by the City of Flagstaff near 
Thorpe Park and follow existing utility easements and rights-of-way across a mix of federal, 
state, and private lands to the intersection of U.S. Highway 180 and Snowbowl Road.  From this 
point the waterline would follow the Snowbowl Road to the ski area and subsequently be routed 
up a ski trail to a proposed 10 million gallon impoundment (explained below).  Two booster 
stations would be installed along the pipeline to maintain appropriate pressure.  These would 

                                                 
7 Approved in the 1979 Arizona Snowbowl Ski Area Proposal Final Environmental Statement and subsequently 
incorporated by reference the CNF Forest Plan. 
8 Should additional water quality standards be promulgated by EPA and/or ADEQ subsequent to, or following, an 
approval to use reclaimed water, the Arizona Snowbowl would be held in compliance with this standard.   
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likely be located near Thorpe Park and along Snowbowl Road.  Each pump station would entail 
the construction of a small pump house building/vault. 
 
The currently proposed pipeline route was identified after discussions with Transwestern 
Pipeline Company, the Forest Service, Arizona State Land Department, and Lowell Observatory.  
Lowell Observatory is very interested in providing fire hydrants on observatory property west of 
their campus and also in replacing a private and antiquated potable water delivery system to the 
campus from Flagstaff.  In accordance with Forest Plan direction to locate additional uses within 
existing utility corridors, the proposed reclaimed water pipeline route follows the Transwestern 
Lateral Natural Gas Pipeline from west of the observatory to the intersection of U.S. Highway 
180 and Snowbowl Road.  The remainder of the proposed pipeline route is located on 
Observatory private property and existing Forest Service Road 515 in Section 7.  The proposed 
route was also selected to minimize impacts and inconveniences to traffic and private property 
during construction of the pipeline.   
 
A 10 million gallon water storage impoundment (approximately 30.7 acre-feet in volume and 1.9 
acres in surface area) is proposed to be constructed near the top terminal of the existing Sunset 
Chairlift for operation of the snowmaking system (refer to Appendix A for more detail on the 
proposed impoundment’s design specifications).  Ten million gallons of capacity would not only 
provide for early and mid-season snowmaking, but would help ensure a sufficient water supply 
of snowmaking water past the end of February, when the City of Flagstaff would discontinue 
reclaimed water service.  An analysis of the snowmaking system sizing and capacity was 
conducted in the initial project planning stages.  This analysis is contained in its entirety in the 
project Record.  The sizing analysis examined three different potential impoundment capacities 
at 1.5, five, and 10 million gallons.  The system analysis, which considered: operational 
temperatures, system throughput, and the rate of re-claimed water delivery; concluded that a 10 
million gallon storage volume would provide an optimal system capacity within the available 
space and siting constraints for the storage reservoir.  Necessary pumps and a compressor would 
be installed within a primary pumphouse building to be located near the impoundment.  
Preliminary discussions with City officials have identified a potential desire to maintain pressure 
throughout the snowmaking pipeline throughout the year to provide a water source for fire 
suppression needs within the residential communities proximate to the pipeline between 
Flagstaff and the ski area.  Hydrants could be situated along the pipeline to provide access to this 
water.9  Additionally, a residual pool would be maintained within the impoundment during the 
summer months to allow for potential use by wild land fire suppression.    
 
Generally, “airless” style fan-gun snowmaking technology would be used in the base area, while 
high-tech air/water tower guns are proposed for the upper portions of the mountain.  
Construction of the snowmaking system would involve the burial of air, water, and power lines 
along the edges of trails to be covered, as well as the construction of a 3,000 to 4,000 square foot 
snowmaking control building in the vicinity of the existing maintenance shop (refer to Figure 
2-3).   
 
Because of rocky terrain, it is anticipated that burying the snowmaking water lines to a depth that 
prevents freezing would be impractical and expensive.  Therefore, the proposed snowmaking 

 
9 The exact number and locations of hydrants is yet to be determined.   
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system has been designed to back drain after each snowmaking period.  This would allow for the 
water lines to be buried at shallower depths because the entire network of snowmaking lines 
could be drained after each use.  Depending on location, orientation, and distance of the water 
lines from the snowmaking water impoundment, the back drainage system would return the 
reclaimed water to the main snowmaking water impoundment or an addition smaller catchment 
pond (approximately one acre-foot capacity) proposed to be located north of the snowtubing 
parking lots.  
 
Approximately 178 million gallons of water would be available to Snowbowl between 
November 1 and February 28 of each year.10  At 325,852 gallons of water per acre foot (AF), this 
equates to approximately 548 AF of water available to Snowbowl each season.   
 
However, annual water use for the snowmaking system would vary according to natural 
conditions, and has been modeled according to dry, wet and average precipitation years.11    
 

Snowplay/Tubing Facility 
Snowbowl proposes the development of a managed and professionally designed snowplay/tubing 
facility at the base area.  The snowtubing area would entail dedicating approximately eight acres 
of terrain in Hart Prairie area to development of six to eight tubing lanes (refer to Figure 2-2).  
These lanes would be serviced by a combination of four surface lifts.  While the surface of the 
snowtubing area would be graded, construction of the individual lanes would be completed with 
snow each season (and is dependant upon snowmaking).  The snowtubing facility has been 
designed with a capacity of approximately 600 tubers-at-one-time. 
 
A 400-space parking area (approximately 3.3 acres) would be constructed to service the proposed 
tubing facility (skiers would be prohibited from parking in this lot).  From the parking area, 
guests would have foot access to a proposed guest service facility adjacent to the tubing area.  
Constructed and located specifically for snowplaying activities, this 5,000 square foot building 
would offer food service, restrooms (necessitating construction of an on-site septic system), 
ticket sales, and a sun deck.  A buried 10,000-gallon water storage tank is proposed to be located 
proximate to the facility containing reclaimed water for use in toilets. 
 

Lifts/Uphill Capacity 
Antiquated lift equipment is proposed to be replaced with more modern and efficient chairlift 
technology as detailed below (refer to Figure 2-2): 
 

Sunset Chairlift 
The Sunset Chairlift would be replaced and realigned with a high speed chair.  It would also be 
realigned and lengthened with a new top-drive terminal located at 10,900 feet in elevation – 
approximately 300 feet south/southwest of the existing mid-station on the Agassiz Chairlift.   
 

                                                 
10 1.5 million gpd x 119 days. 
11 Refer to either the Watershed (Section H) or Soils (Section I) analyses of Chapter 3 for additional details. 
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Humphreys Chairlift 
The existing Sunset Chairlift would be relocated and installed as the proposed Humphreys 
Chairlift, accessing a new pod of proposed ski trails.  The lift would start near the Agassiz Lodge 
and extend approximately 3,000 linear feet to terminate at an elevation of approximately 10,400 
feet.  The Humphreys Chairlift would require vehicular access to both terminals.  Permanent 
access to the top terminal would be via the existing mountain access road and temporary access 
would be via a portion of one of the proposed ski trails.  Power would be supplied to the bottom 
terminal via a spur from the Agassiz Lodge power line. 
 

Hart Prairie Chairlift 
The Hart Prairie Chairlift would be upgraded to a high-speed, detachable lift; it would remain 
top-driven with the bottom terminal being relocated approximately 200 feet downhill and 250 
feet north of the present terminal site.  The resulting lift alignment would require only incidental 
vegetative clearing.   
 

Aspen Chairlift 
The Aspen Chairlift would be upgraded and realigned, swinging the bottom terminal 
approximately 500 feet north, within the existing SUP boundary.  This realignment would also 
improve on-fall-line skiing within the pod. 
 

Surface Lifts 
Three 150-foot surface conveyor (Magic carpet) type lifts are proposed for the area north of the 
Hart Prairie Lodge, which would be redesigned and designated as a beginner/learning area.  One 
additional 300-foot handle tow (surface lift) is proposed to service the planned halfpipe and 
terrain park (detailed below).   
 

Snowtubing Surface Lifts 
As noted, a combination of four surface lifts would service the snowtubing facility.  Snowtubing 
lifts are designed and engineered specifically for pulling snowtubes. 
 

Terrain   
Approximately 65.6 acres of additional skiing terrain is proposed for beginner and intermediate 
(including low and advanced intermediate) skill levels, as well as some advanced terrain, 
bringing total developed skiable terrain (i.e., excluding glades) at the Snowbowl to 
approximately 204.2 acres.  Specific areas planned for additional skiing terrain include an 
extension of the Spur Catwalk (trail #27), widening of the existing lift line below the Spur 
Catwalk paralleling the Agassiz Chairlift (trail #43B), widening of White Lightning (trail #28) 
and Tiger (trail #18), the creation of new trails under the proposed Sunset and Humphreys 
chairlifts, the construction of one new trail connecting Lower Ridge (trail #21) with Wild Turkey 
(trail #20), and the development of a skiway (trail #44) (providing skier, ski patrol, and 
maintenance/construction access) from Upper Logjam (trail #25) to the top terminal of the 
proposed Humphreys Chairlift.   
 
Additionally, approximately 47.4 acres of tree thinning/glading would occur within the Agassiz 
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and Sunset pods to create improved gladed skiing opportunities.  Thinning within these pods is 
proposed to address recreational, fuel reduction, and forest health objectives.  Timber removal 
would be concentrated on unhealthy/dead trees.  Overall, the thinning has been designed to 
maintain 80 percent of the existing overstory vegetation. 
 
Table 2-1 describes the nature of the proposed terrain additions. 
 

Table 2-1 
Proposed Terrain Breakdown (acres) 
Ability Level Acreage 
Beginner 2.0 
Novice 44.0 
Low Intermediate 34.5 
Intermediate 51.0 
Advanced Intermediate 41.9 
Expert 31.8 
Total 204.2 

 
In association with the creation of additional terrain and snowmaking coverage, a number of 
areas are proposed to be graded and smoothed to improve the skiing experience.  Two separate 
methods of earthwork are proposed for specific areas; grading and stumping/smoothing.  Graded 
areas would be carefully stripped of topsoil resources, reshaped and re-contoured, followed by 
redistribution of topsoil and immediate revegetation.  In areas to be stumped/smoothed, rocks 
and stumps protruding from the surface would be disposed of.  Disturbed areas would be 
promptly revegetated per mitigation measures outlined in Table 2-2.   
 
A dedicated teaching area would be developed near the Hart Prairie Lodge in order to better 
accommodate beginner skiers.  Construction of the teaching area would require re-contouring 
approximately three acres.   
 
A halfpipe12 would also be built approximately 300 feet southeast of the bottom terminal of the 
Sunset Chairlift.  The contour of the halfpipe would be rough-shaped out of dirt to minimize the 
total snowmaking coverage necessary for its use.  Additionally, a small surface lift would be 
installed immediately parallel to the proposed halfpipe.  
 

Guest Service Facilities 
In order to better accommodate existing use levels, both the Hart Prairie and Agassiz day lodges 
would be enlarged and upgraded.  The Hart Prairie Lodge would increase by approximately 
6,000 square feet.  A new guest services facility totaling approximately 10,000 square feet would 
be developed immediately adjacent to the existing Agassiz Lodge.  The increased building space 
would allow for the provision of critical guest functions such as additional restrooms, lockers, 
dining and kitchen areas, and first aid services.  This would increase Snowbowl’s total 

                                                 
12  Halfpipes are linear, U-shaped terrain features constructed down appropriately steep slopes used for freestyle 
skiing and snowboarding.  Halfpipes are common amenities at ski areas all over the world.   
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guest/administrative square footage from approximately 23,500 square feet to approximately 
39,500 square feet.  All guest services would be designed to meet ADA requirements.   
 
Snowbowl proposes the development of a 2,500 square foot Native American cultural and 
education center, which would be incorporated into the design of the Agassiz Lodge. 
 
On the mountain, three new ski team buildings are proposed to replace the existing buildings.  
The start and finish race facilities would be approximately 100 square feet each; the start would 
be located on Phoenix (trail #16) just below the split with Lower Ridge (trail #21), and the finish 
would be located on the skier’s right near the bottom of Agassiz (trail #12).  The third building 
would be a clubhouse approximately 640 square feet in size located approximately 150 feet south 
of the Agassiz Lodge.   
 

Summer Trails 
Snowbowl proposes the construction of a trail from the existing Agassiz Chairlift mid-station to 
the top terminal.13  Hikers would primarily use the trail; however, the trail would be wide enough 
to permit ski area maintenance personnel to access the top terminal using all terrain vehicles 
(e.g., four wheelers).  Additionally, the proposed trail would provide a method of moving guests 
from the upper reaches of the Agassiz Chairlift should a summer lift evacuation be necessary.  
This trail would be approximately 5,280 feet in length and constructed to a width of five feet 
(slightly wider at switchbacks) to allow for ATV use.  Vegetation removal associated with 
construction of this trail would be focused on understory and dead/dying trees, however, 
incidental removal of live overstory trees may be necessary to maintain proper grades along the 
trail alignment. 
 
The proposed trail has been designed to allow guests to hike from the observation deck at the top 
of the Agassiz Chairlift down to the mid-station, then follow Midway Catwalk (trail #24 – refer 
to Figure 2-2 for specific location) north to proposed trail #44.  Guests could then descend 
through the proposed Humphreys pod to proposed trail #33 for access to Hart Prairie.  The main 
base area could be accessed through Hart Prairie. 
 
Additionally, Snowbowl proposes an Americans with Disabilities Act (ADA) compliant summer 
access trail into Hart Prairie from the parking lot near Agassiz Lodge. 
 

Infrastructure and Utilities 
Wastewater 

Snowbowl is currently dependent on vehicular delivery for 100 percent of its water needs 
(potable and non-potable alike).  This results in potable water being used for non-potable uses.14  
In order to reduce the environmental impacts and costs associated with the vehicular delivery, 
Snowbowl proposes to install a spur from the reclaimed water pipeline to the Hart Prairie and 
Agassiz day lodges, as well as the snowplay facility to service non-potable uses such as toilets.  
                                                 
13 Thirty percent of guests who participate in the summer Sky Ride express an interest in being allowed to hike off 
the mountain.   
14 Arizona Snowbowl estimates that over 60 percent of the potable water transported to the ski area is ultimately 
consumed by toilet services.   
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A buried 10,000-gallon water storage tank would be constructed at each of the lodges and at the 
snowplay building to facilitate the use of reclaimed water. 
 

Roads 
Snowbowl proposes a redesigned entrance circle which would have signage directing guests to 
parking lots, day lodges, and snowplay parking.  Additionally, the traffic circle would allow the 
ski area to more effectively manage capacity by providing a safe location to turn vehicles around 
once the parking areas are full.   
 
In order to construct and maintain the proposed snowmaking water impoundment, Snowbowl 
would require permanent access to the facility.  This is proposed to be achieved by using a 
portion of an existing, although infrequently used, two-track road between the maintenance area 
and the top of the Sunset Chairlift.  Approximately 3,650 feet of the existing two-track road 
would be used after bringing it up to a Forest Service maintenance level II road standard in order 
to accommodate construction and maintenance equipment with adequate drainage and surfacing, 
as needed.  However, an approximate 1,100-foot spur of new road would be constructed between 
the existing maintenance road that traverses Sunset Boulevard (trail #10) and Southern Belle 
(trail #9) and the upgraded impoundment access road.  In total the road length would be 
approximately 4,760 feet.  However, with the proposed road construction and reconstruction, a 
3,050-foot segment of the existing two-track road would be obliterated and reclaimed.  In 
association with this proposal, a roads analysis (Road Analysis Process, RAP) was completed by 
the Forest Service and is contained in the project file.   
 

Parking 
Skier Parking 

To increase parking lot efficiency, facilitate snow removal, and improve pedestrian safety, 
Snowbowl proposes to combine existing parking lots #1 and #2 by re-grading and leveling them.  
See Figure 2-2, item “F” for parking area location.  This would add a marginal number of 
parking spaces – approximately 35 spaces across 0.3 acre.  
 

Snowplay Parking 
Snowbowl proposes the development of a 400-space parking lot to the north of the proposed 
entrance loop.  As discussed in the snowplay/tubing section, skiers would be prohibited from 
parking in this lot.   
 

Pedestrian Access 
A pedestrian underpass is proposed to allow skiers to pass directly to and from the Hart Prairie 
lodge/parking areas and the Sunset Chairlift without walking across the main access road. 
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ALTERNATIVE 3 – NO SNOWMAKING OR SNOWPLAY 
As with the Proposed Action, Alternative 3 would result in the creation of a MDP that includes 
all projects outlined in the Proposed Action description, with the major exception of snowmaking 
(including the transmission line from Flagstaff, pipelines, and the impoundment).  Because 
construction and use of the proposed snowplay facility is dependant upon the ability of the 
Snowbowl to produce snow, this facility and associated parking would not be constructed under 
Alternative 3.  Finally, Alternative 3 does not include realignment of the Aspen Chairlift or 
associated vegetation clearing in the northwestern portion of Hart Prairie, as in the Proposed 
Action.   
 
Under Alternative 3 the Snowbowl’s CCC would increase to the approved15 level of 2,825 
skiers-at-one-time.  Peak day visitation would continue to reach in excess of 3,400 skiers-at-one-
time.  Developed skiing terrain would increase to approximately 202.6 acres.  Peak day visitation 
would be expected to continue to exceed 3,400 skiers-at-one-time.   
 
All costs associated with the planning, development, construction, operation, and maintenance of 
all proposed infrastructure would be fully the responsibility of the Arizona Snowbowl. 
 
Alternative 3 is illustrated in figures 2-7 through 2-9. 
 
By excluding all snowmaking infrastructure and the associated use of reclaimed water on the San 
Francisco Peaks, tribal and public concerns over effects to cultural and spiritual values as well as 
effects to water quality within the watershed would be addressed.  Alternative 3 also responds to 
Heritage Issue #2 (scarring of the San Francisco Peaks) with reduced ground and vegetation 
disturbance.  When compared to the Proposed Action, Alternative 3 reduces permanent and 
temporary ground disturbance (refer to Table 2-4).  However, with the absence of snowmaking in 
Alternative 3, additional grading is proposed on new and existing terrain to minimize the depth 
of natural snow required for skiing (refer to Figure 2-8).   
 
As detailed within the Social and Economic Resources, and Recreation sections of Chapter 3, 
operations under Alternative 3 would continue to be heavily dependant upon natural snowfall.  
Correspondingly, skier visitation levels, and therefore revenues, are not anticipated to stabilize.  
As such, it is probable that the owners of the Snowbowl would be unable or unwilling to 
continue to infuse the recurring capital necessary to maintain the quality and service level 
currently offered, or to implement all of the projects included in Alternative 3.  Likely, a portion 
of the Alternative 3 improvements - those requiring smaller investments – would be developed.  
Dependant upon which facilities are ultimately implemented, the actual effects to the human, 
physical and biological environment would realistically be a blending of those effects described 
under the No Action Alternative and those detailed under Alternative 3. 
 
For the purposes of comparison, this analysis primarily assesses anticipated effects of Alternative 
3 assuming that all of the Alternative 3 improvements would be implemented.   
 

 
15 Approved in the 1979 Arizona Snowbowl Ski Area Proposal Final Environmental Statement and subsequently 
incorporated by reference the CNF Forest Plan. 
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MITIGATION MEASURES AND BEST MANAGEMENT PRACTICES 
NEPA and CEQ regulations require that all relevant, reasonable mitigation measures that will 
reduce the impacts resulting from a project be identified, even if those measures are outside the 
jurisdiction of the Forest Service.  Mitigation, as defined in the CEQ regulations, includes the 
following:  
 
• Avoiding the impact altogether by not taking a certain action or parts of an action 
• Minimizing impacts by limiting the degree or magnitude of the action and its implementation 
• Rectifying the impact by repairing, rehabilitating, or restoring the affected environment 
• Reducing or eliminating the impact over time by preservation and maintenance operations 

during the life of the action 
• Compensating for the impact by replacing or providing substitute resources or environments 
 
An integral part of the analysis process is mitigation of the potential effects resulting from 
implementation of the action alternatives.  Therefore, to minimize resource impacts, the 
mitigation measures detailed in Table 2-2 would be implemented for either of the action 
alternatives.  The potential effects of each alternative (provided in Chapter 3) were analyzed with 
the specified mitigation measures applied.  Appropriate mitigation measures and BMPs would 
occur previous to, or simultaneously with, approved ground disturbing activities.   
 
Each mitigation measure or BMP includes rating of anticipated effectiveness and feasibility as 
well as an indicated objective.  Responsibility for ensuring that these mitigation measures are 
implemented rests with the Snowbowl management and the Forest Service.  In all cases, the 
ultimate enforcement mechanism for implementation of the specified mitigation measures would 
be the Record of Decision for this EIS, and would extend to the Forest Service Special Use 
Permit Administrator, the District Ranger, and the Forest Supervisor.   
 
The effectiveness, feasibility, and objectives of the required mitigation measures and BMPs 
detailed in Table 2-2 were assessed based on the following rating system:   
 

EFFECTIVENESS 
High  Almost always reduces effects substantially.  Commonly applied. 
Moderate Usually results in a substantial reduction of effects.  Commonly applied. 
Low  May not substantially reduce effects.16  

 

 
16 BMPs with effectiveness ratings of “Low” were avoided to provide more adequate protection of natural resources.   
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FEASIBILITY 
F1  May be technically difficult. 
F2  Technically probable.  Costs moderate in comparison to other options. 
F3  Technically easy.  Cost high in comparison to other options.   
F4  Technically easy.  Costs low in comparison to other options.   

 
Categorical objectives have been developed for the Mitigation Measures and BMPs detailed in 
the following table and are referenced using the following codes: 
 

OBJECTIVE 
A Promote revegetation of disturbed sites 
B Reduce runoff, erosion, and sediment delivery 
C Conserve productive soil resources 
D Protect soil and water resources from contamination 
E Minimize the effects of smoke, particulate matter and air emissions generated  
F Reduce the visual prominence of proposed projects 
G Reduce impacts to cultural resources 
H Prevent overtopping of the snowmaking water impoundment embankment crest 
I Prevent piping17 development in the downstream toe of the snowmaking water 

impoundment embankment 
J Prevent liquefaction18 of the embankment foundation 
K Ensure the protection of protected status flora and/or fauna 
L Promote active vegetation management within the SUP area 
M Define appropriate response scenarios, provide for specific notification plans, for all 

potential modes of snowmaking water impoundment failure  
N Identify, minimize and correct any discovered safety deficiencies related to the 

snowmaking water impoundment.   
O Monitor impacts to cultural resources 
P Protect wildlife species, reduce the potential for human/wildlife encounters 
 
 

 
17 Piping involves the transport of solid particles from within an embankment or foundation soil in response to high 
seepage pressures or seepage velocities.  
18 Liquefaction is a phenomenon that causes loss of shear strength during the strong ground motion accompanying 
an earthquake.  Liquefaction requires two conditions:  loose cohesionless soils and saturated conditions. 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

VEGETATION 

Understory vegetation will be preserved to the extent possible in all areas designated for 
flush cutting and/or overstory vegetation removal. 

A, B, C, G High/F4 

Prior to construction, the disturbance limits of the site will be flagged.  Pop fencing, flagging, 
or a staked rope line will be established to denote the limits of construction proximate to 
sensitive resource boundaries. 

A, B, C, D, K High/F4 

Prior to removal of merchantable timber, decking areas and removal routes will be 
designated in the field and approved by the Forest Service.  Timber removal shall minimize 
soil disturbance, re-use landings and skid trails that are weed-free and incorporate over-snow, 
skyline, or helicopter logging when and where feasible.  Soil disturbance shall further be 
minimized by treatment of fuels in-place, use of low-impact equipment (big tires), use of 
equipment that carries rather than drags logs, use of hand fellers and hand piling, and by 
avoiding decking of logs in the woods. 

C, D, K Moderate/F4 

The Snowbowl shall continue to restrict access to within the SUP during the summer months 
to prevent potential impacts to San Francisco Peaks groundsel and bearded gentian.  
Interpretive signage shall be developed and placed along the summer trail to be constructed 
between the Agassiz Chairlift top terminal and mid-station.  As a portion of its ongoing 
interpretive program, Arizona Snowbowl shall provide general enforcement of access 
restrictions along the proposed summer trail.  Arizona Snowbowl shall annually monitor the 
condition of alpine tundra areas to assess potential impacts and the adequacy of the 
restrictions.  No equipment shall be operated at anytime outside the SUP. 

K High/F3 

The Snowbowl shall coordinate with the CNF Silviculturalist to develop a vegetation 
management plan or specific treatment prescription for stands within the SUP.  The CNF will 
approve the final prescription plan to address to insect outbreaks (spruce beetle), fire risk, 
safety, and other management considerations that will maintain desired landscape 
characteristics. 

L Moderate/F3 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Topsoil replacement, native seedbank promotion, seeding, and weed-seed free mulching (as 
necessary), will be used to stabilize disturbed soils in all areas where grading and soil 
disturbance will occur to promote native plant re-establishment.  Weed-free topsoil shall be 
stockpiled and replaced in disturbed areas.   

A, C, D, F, K,  Moderate/F2 

Local seeding guidelines will be used to determine detailed procedures and appropriate 
mixes.  Preference is given to local seed sources, cultivars, and species available 
commercially.  To avoid weed contamination, all seed purchased shall be certified weed-seed 
free.  Seed will be tested by the producer in a certified seed lab against the Coconino NF 
invasive weed list, the Arizona noxious weed list, and the federal noxious weed list. 

A, C, D, F, K,  Moderate/F2 

Before ground-disturbing activities begin, identify and locate all equipment staging areas in 
the SUP.  Use weed-free staging areas if possible, otherwise treat existing noxious weeds in 
these areas prior to the staging of any equipment.  Establish equipment wash stations (1) at 
the base of the ski area for construction activities and (2) at the base of Snowbowl Road for 
construction of the reclaimed water pipeline.  Specific locations shall be approved by a forest 
officer prior to use.   Each station shall have a filter system,  for example at least 6 inches of 
large cinder or gravel spread over an area 10’x 30’.  Filter cloth may be used for temporary 
stations.  The area will be a perched drainage to allow excess moisture to drain after being 
filtered.   Equipment wash stations shall be located at least 200 yards from any natural 
drainage to avoid contamination.  All soiled equipment shall be washed before entering and 
before leaving the project area.  This includes construction personnel vehicles in addition to 
trucks and other heavy equipment.  A “contaminated” parking area shall be designated where 
vehicles and equipment can remain through the duration of construction activities to 
minimize the need for repeated cleaning.  Equipment wash stations shall be monitored 
frequently and annually after completion of all construction activities.  All weed materials 
shall be removed promptly. 

A, C, D, F, K Moderate/F3 

For construction of the reclaimed water pipeline, the existing paved surface of the Snowbowl 
Road shall be used for all equipment staging and materials stockpiling.  Any fill dirt obtained 
off-site shall be certified to be free of noxious weeds prior to its use in construction areas.  
Stockpiled materials shall be maintained in a weed-free condition.   

A, D, F, K,  Moderate/F3 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Monitor all construction areas and roadways within the SUP annually for at least five 
growing seasons and treat any noxious weeds found.  Annually inspect all parking lots and 
areas surrounding guest service and maintenance facilities at the base of the ski area within 
the SUP and document and treat any new noxious weed infestations.  Non-herbicidal 
treatments shall be given priority.  If herbicides are necessary, their proposed use shall be 
publicly posted (including at trailheads) and alternative access routes shall be provided.  
Herbicide application, if used, shall incorporate dye markers to identify spray locations.  
Herbicide use shall strictly follow label directions and applicable legal requirements.  If 
pesticides (herbicides) are used, specific plans will be developed to address application 
monitoring and evaluation, spill contingency, cleaning and disposal of containers, and 
control of pesticide drift, incorporating the measures described in Appendix B of FEIS for 
Integrated Treatment of Noxious and Invasive Weeds.  Use of herbicides is prohibited in 
occupied “No Activity Centers” for Mexican Spotted Owls and in occupied nesting stands 
for Northern Goshawks.  Only herbicides specified in Table 26 of the Required Protection 
Measures for Pesticide Application in Identified Species Habitat (RPMPA) of the fore-
mentioned FEIS may be used within Mexican Spotted Owl Protected Activity Centers 
(PACs) and Northern Goshawk Post-Fledgling Family Areas (PFAs), including along road 
right-of-ways through such areas. 

D, L High/F4 

Prior to ground disturbances affecting bearded gentian, the plants will be either transplanted 
to other suitable areas or collected for research purposes at the discretion of the Forest 
Botanist. 

K Low/F4 

SOIL AND WATER  

A grading plan will be developed and submitted to the Forest Service for review and 
approval prior to implementation of proposed project elements. 

A, B, C, D High/F4 

A site-specific erosion control plan for all approved project elements that entail ground 
disturbance will be developed and submitted to the Forest Service for review and approval 
prior to implementation.   

A, B, C, D High/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Soil-disturbing activities will not be initiated during periods of heavy rain or excessively wet 
soils. 

B, C High/F4 

Immediately following completion of approved ground disturbing activities and seeding, all 
areas of ground disturbance will be mulched with weed-free straw, wood chips, bark, or jute 
mat.   

A, B, C Moderate/F3 

In all areas where grading or soil disturbance will occur (excluding flush cut lift corridors), 
stockpile topsoil and re-spread topsoil following slope grading and prior to re-seeding.  The 
stockpiled soil will be protected from wind and water erosion.   

A, C, D Moderate/F3 

Check dams and sediment barriers (i.e., silt fence, weed-freed hay bales, wattles) will be 
placed in all temporary erosion channels with minimum sufficient spacing to control runoff 
velocity and encourage sediment deposition.   

B, C High/F4 

Removal of logs and logging debris will be conducted with minimal dragging or pushing 
through the soil in order to minimize disturbances. 

B, C Moderate/F4 

In areas where site conditions necessitate (i.e., excessively steep slopes and/or highly erosive 
soil types), temporary sediment detention basins will be created to detain runoff and trap 
sediment.  Sediment basins will be created within the overall disturbance limits of the 
applicable project elements.  Temporary sediment basins will be reclaimed following 
reestablishment of permanent vegetation and will likewise be revegetated. 

B, C High/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

On steeper slopes (>30% slope gradient), areas exposed by grading will require 
implementation of jute-netting or other appropriate geo-textiles to further stabilize disturbed 
soils.  Installation should include: 

• Seeding and mulching of the disturbed area 
• Burial of the top end of the netting in a trench of at least four inches depth and 

eight inches width. The trench shall be backfilled and tamped. 
• Netting should extend beyond the edge of the mulched and/or seeded area at 

least one foot on the sides and three feet on the top and bottom. 
• The netting should be rolled downslope and secured with staples or pins. 
• Netting should overlap at least four inches on the sides and secured with staples 

five feet apart along the overlap 
• The lower end of the uphill strip should overlap the downhill strip at least one 

foot and should be secured with staples one foot apart. 

A, B, C High/F3 

Water bars (12 to 18 inches deep) and cross-drains will be constructed across all roads, trails, 
and other disturbed areas after seeding and fertilization at 50, 75, or 100-foot intervals as a 
function of slope angle, or as necessary, to disperse road surface runoff.  The frequency will 
be sufficient to prevent rill erosion and sediment delivery channel formation.  Alternatively, 
“parabolic slope water bars” may be constructed at the gradient beginning at the center of the 
road or trail surface and traversing outward to spill into undisturbed vegetation on both sides of 
the road or trail prism.  Waterbars and outlets will be inspected seasonally, maintained, and 
cleared of sediment at regular intervals as necessary. 

A, B, C High/F4 

Windrows will be installed where fill-slope erosion is possible, or where road-derived sediment 
may be delivered (i.e., outflow area of culverts and rolling dips). 

B, C, D Moderate/F4 

All towers and concrete necessary for lift construction will be transported via helicopter, 
unless otherwise approved by the Forest Service in the field. 

C, K, F High/F3 

Prior to construction, a construction access plan will be developed detailing access routes to 
pertinent project elements (i.e., lift towers, lift terminals, building sites, helicopter routes). 

C, K, F High/F4 

Fuel delivery and storage will be located, designed, constructed and maintained to reduce the 
potential and severity of spills. 

D High/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Fuel, oil and other hazardous materials will be stored in structures placed on impermeable 
surfaces with impermeable berms designed to fully contain the hazardous material plus 
accumulated precipitation for a period at least equal to that required to mitigate a spill. 

C, D, K High/F4 

Helicopter refueling area(s) will be designated according to Forest Service refueling 
standards. 

D, K High/F4 

An oil spill contingency plan will be developed and approved prior to initiation of 
construction activities. 

D High/F4 

New and expanded parking lots and roads will be surfaced with aggregate materials. B, D High/F4 

Concrete truck washout areas will be designated in the field and approved by the Forest 
Service prior to construction commencement.  

D High/F4 

Where snowmaking and utility lines will be installed on slopes greater than 30 percent, 
temporary check dams will be placed within open sections of trench when those open 
sections exceed 100’ in length. 

B, C High/F4 

DUST ABATEMENT 

During construction under dry conditions, all exposed soil, including roadways, parking lots, 
buildings and lift terminal areas will be sufficiently watered to prevent excessive amounts of 
dust.  In the absence of natural precipitation, watering of these areas will occur as necessary.  
This measure excludes trail grading or other project elements that do not have sufficient road 
access to facilitate water truck access. 

 
E 

 
High/F4 

AIR QUALITY  

The primary contractor shall be responsible to ensure that all construction equipment is 
properly tuned and maintained.  

E Moderate/F4 

Idling time and construction-related trips will be minimized, as appropriate E Moderate/F4 

In order to minimize emissions and particulate matter, existing power sources and/or clean 
fuel generators will be used rather than temporary power generators 

E Moderate/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Lop and scatter slash and small woody debris generated across the width of new trails B, C, E Moderate/F4 

Burning of slash/timber will be staged to reduce the volume of smoke being produced at any 
one time. 

E High/F4 

Slash burning will be minimized by the removal of commercial grade timber and the practice 
of lopping and scattering where possible. 

E Moderate/F3 

To the extent practicable, burning of slash piles during periods of time when the atmospheric 
conditions would transport smoke away from the Flagstaff area. 

E Moderate/F4 

Non-agricultural material will not be included in slash burns. E High/F4 

AESTHETICS 

Construct new structures with materials that blend with the landscape character.   F Moderate/F3 

Strategically locate and camouflage or screen all proposed fuel and water tanks. F High/F4 

Straight edges in the forest canopy will be avoided by feathering the layouts of proposed 
trails and by selectively removing trees of different species and ages to the extent possible. 

G, F Moderate/F3 

CULTURAL RESOURCES 

Pursuant to 36 CFR 800.6(b), the Forest Service has consulted with the 13 tribes for which 
the San Francisco Peaks have religious and cultural significance, and, pursuant to 36 CFR 
800.6(c), has invited the Tribes and the Snowbowl to execute a Memorandum of Agreement 
(MOA) as concurring parties.  The MOA is contained in Appendix D of the FEIS and 
indicates mitigation measures and stipulations that are designed to minimize the effects of 
any approved projects on historic properties. 

G Moderate/Required 

WILDLIFE  

Arizona Snowbowl will install bear-proof waste receptacles in public areas within the SUP 
as necessary to discourage scavenging by black bears and to reduce encounters by humans 
and bears.  

P High/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Tree removal within Restricted Areas or PACs is limited to eleven trees along the Snowbowl 
Road within the Snowbowl PAC.  Prior to initiating construction of the reclaimed water 
pipeline, a subsequent survey will be conducted to identify any occupied nest sites within the 
PACs.  If an active nest is located, any construction activities within ½-mile radius of the 
active nest site will be restricted to periods outside the breeding season, which extends from 
March 1 to August 31. 

K High/F4 

Prior to initiating construction of the reclaimed water pipeline, a subsequent survey will be 
conducted to identify any occupied nest sites within the PFAs.  If an active nest is located, 
any construction activities within ½-mile radius of the active nest site will be restricted to 
periods outside the breeding/fledging season, which extends from March 1 to September 30. 

K High/F4 

The water impoundment will be surrounded by a fence to exclude big game wildlife.  
Specifications of the fence (material, height, and color) will be determined during final 
design of the impoundment. 

P High/F4 

STABILITY OF SNOWMAKING WATER IMPOUNDMENT 

The uncontrolled emergency spillway should be checked routinely and frequently as part of 
normal operations for potential blockage by snow, ice, or debris and cleared if significant 
blockage is found.   

H High/F4 

Install an automatic cutoff switch that would shut down pumps when the water surface in the 
impoundment reaches its maximum storage level.   

H High/F4 

A composite liner system consisting of HDPE liner above a minimum six-inch thick bedding 
of compacted clay would restrict the flow volume sufficiently to prevent saturation of the 
foundation and embankment soils and create enough head loss to reduce high exit gradients 
in the toe area of the dam.   

I High/F4 

Grout will be injected into any open fractures exposed during excavation prior to covering 
with the local sand bedding and the HDPE liner.  The plugging of these fractures will either 
prevent the entry of water into the fractures or at least create enough head loss to reduce exit 
pressures at the embankment site.   

I Moderate/F4 
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Table 2-2 
Mitigation Measures and BMPs 

Resource, BMP/Mitigation Measure Objective Effectiveness/Feasibility 

Check the relative density of entire soil profile and quantify the liquefaction potential of the 
deeper soils through a site-specific drilling program at the time of final design of the 
impoundment.  If a liquefaction risk is identified at the time of final design, it can be easily 
mitigated by removing loose soil and replacing it with compacted, densified soil, or deep 
layers can be stabilized with grout.   

J High/F3 

An Emergency Action Plan will be assembled to define appropriate response scenarios for all 
potential modes of failure and includes specific notification plans (updated at least every two 
years with current phone numbers), and evacuation plans.  All responsible operating staff 
must be familiar with the Emergency Action Plan. 

M Moderate/F4 

Snowmaking water impoundment will require an Operation & Maintenance inspection by a 
qualified Forest Service engineer on an annual basis.  Timing of said inspection shall be such 
to allow correction of discovered safety deficiencies prior to the immediately following 
season of operation.  Inspection criteria shall be according to current safety criteria and 
engineering state-of-art judgment, and manual FSM 7500 direction.  In addition, there shall 
be completed within three calendar days after any event of any unusual event; such as an 
earthquake of Richter magnitude 5.0 or greater within a twenty-mile radius of the event 
epicenter, in the event of an overtopping event, or at the discretion of the Forest Service.  The 
Forest Service shall be notified by the facility owner/operator in the event of any unusual 
facility operational behavior or physical characteristic. 

N High/F4 
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ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives 
that were not analyzed in detail.19  Public comments received during the scoping process 
and in response to the DEIS provided suggestions for alternative methods for achieving 
the established project purpose and need.  Some of these alternatives may have been 
outside the scope of the proposal, duplicative of the alternatives considered in detail, or 
determined to be components that would cause unnecessary environmental harm.  
Therefore, a number of alternatives were considered, but dismissed from detailed 
consideration for reasons summarized below.  Some of the topics presented here may 
have constituted only portions of a complete alternative. 
 

REMOVAL OF THE SKI AREA 
The existence of ski trails and infrastructure on the San Francisco Peaks led to some 
members of the public questioning why an alternative analyzing the dismantling of the 
Snowbowl was not considered.  In 1979 the Forest Service issued a Final Environmental 
Statement that analyzed several alternatives including an alternative that would allow 
further development of the ski area and another alternative to dismantle the ski area 
facilities.  In the Record of Decision that accompanied the Environmental Statement, the 
Forest Supervisor selected an alternative that allowed further development of the ski area.  
This decision was appealed and dealt with administratively by the Regional Forester and 
then the Chief of the Forest Service, who ultimately upheld the Forest Supervisor’s 
decision.  The Forest Service was subsequently sued by six plaintiffs seeking to halt 
further development and removal of the existing ski facilities.  The Forest Service 
decision was reviewed and eventually upheld by the US District Court and then the US 
Court of Appeals.  The US Supreme Court refused to hear the case, effectively upholding 
the decision of the US Court of Appeals.  In 1987, the Coconino National Forest Land 
and Resource Management Plan was adopted.  It included the continued operation of 
Snowbowl in accordance with the 1979 Environmental Statement as part of the 
management direction for Management Area 15.  In 1993 a 40-year Ski Area Term 
special use permit was issued.  Each of these choices has affirmed the existence of the ski 
area.  Given this series of decisions it did not seem appropriate to consider the 
dismantling alternative in detail.   
 

NIGHT LIGHTING 
In the fall of 2002, the Snowbowl developed and submitted a proposal to the Forest 
Service for improving the recreational opportunities at the ski area while addressing 
safety, customer service, and economic issues associated with the existing ski area 
operations.  A large-scale, state-of-the-art night lighting system was included to enable 
the ski area to provide night skiing, snowplay and adequate lights in the ski area’s parking 
lots to accommodate proposed nighttime activities.  At that time, CNF Supervisor Jim 

 
19 40 CFR 1502.14 
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Golden accepted night lighting as a part of Snowbowl’s proposal and the NEPA process 
was initiated.   
 
The public and tribal scoping process (detailed in Chapter 1) quickly revealed the 
controversial nature of the night lighting component of the Proposed Action.  Concerns 
raised by the public and tribes pertaining to night lighting precipitated the identification 
of two issues.  First, the general public was concerned with the “sky glow” that would 
inevitably be produced in the horizon due to lighting Snowbowl’s reflective, snow 
covered trails.  The sky glow’s effects on Flagstaff’s designation as a Dark Sky 
Community, visibility of the lights from points across the Colorado Plateau, and effects to 
local observatories were a major concern.  Second, tribal concerns focused on the 
cultural/spiritual effects of installing a large scale lighting system on the San Francisco 
Peaks, which are held sacred.  To the tribes, night lighting would interfere with the 
natural processes of day and night and therefore the ability of the San Francisco Peaks to 
rest at night.   
 
Public and tribal concerns regarding lighting, in addition to both the expense and 
technical difficulty of modeling the visual impacts of the lighting system (as well as 
mitigating the effects) led Snowbowl and the CNF to determine that it is not prudent to 
carry the night lighting component forward.  Therefore, the night lighting system 
(associated with nighttime skiing and snowtubing, as well a parking lot lighting system to 
accommodate proposed nighttime activities) were eliminated from the proposal and are 
therefore not analyzed in this EIS.    
 
However, prior to night lighting being dropped from the Proposed Action, three 
alternatives were developed by the ID Team that would have responded to issues 
surrounding the night lighting issue.  Those alternatives, which have since been 
eliminated from further analysis, included the following: 
 

No Snowmaking, Night Lighting or Snowplay  
This alternative included all components of the original Proposed Action, with the 
exception of snowmaking (and all associated infrastructure – including the transmission 
line from Flagstaff, pipelines and the reservoir), lighting, and the snowplay facility.   
 
This alternative responded to issues raised during the public and internal scoping process.  
Two of these issues were subsequently eliminated by withdrawing the proposed night 
lighting system.  With the elimination of lighting from the Proposed Action, this 
alternative was in essence identical to the Alternative 3, and therefore was not needed. 
 

No Night Skiing (With Minimal Lighting for Snowplay) 
This alternative included all components of the original Proposed Action, with the 
exception of the lighting system necessary for night skiing.  This alternative would have 
included installation of a minimal, low-level lighting system associated with evening 
operation of the snowplay facility and lighting in the snowplay parking lot.   
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By eliminating higher wattage lighting necessary for night skiing, potential for sky glow 
would have been minimized and this alternative would have responded to the two issues 
(that were subsequently eliminated) raised by the public and tribes.  With the elimination 
off any nightlighting this alternative was not analyzed any further.  
 

Proposed Action Without Night Lighting 
This alternative would have included all components of the original Proposed Action with 
the exception of the lighting system (for night skiing, snow tubing, and parking).   
 
By eliminating all forms of night lighting, all issues associated with night lighting would 
have been responded to.  This alternative would have been identical to the Proposed 
Action currently under analysis in this EIS.   
 

ELIMINATION OF THE HUMPHREYS POD 
In response to the issue relating to permanently evident visible alterations (“scarring”) on 
the Peaks (detailed in Chapter 1 of this document) the Forest Service initially considered 
an alternative that would have carried forward all projects identified in the Proposed 
Action, with the exception of new lift and trail construction associated with the 
Humphreys Pod.  This alternative would have partially addressed the “scarring” issue by 
eliminating both permanent and temporary ground disturbance; overstory vegetation 
removal, and lift construction in the Humphreys Pod.   
 
However; this alternative was not carried forward because it only partially responded to 
the issue raised and would have failed to meet a key purpose and need of the Proposed 
Action - “To improve skiing and recreational opportunities, bringing terrain and 
infrastructure into balance with current use levels.”  Specifically, the stated need to 
“Improve the quantity and distribution of beginner and intermediate terrain by developing 
additional ski trails and spaces within the existing SUP area” could not have been met.  
The proposed Humphreys Pod offers a unique, and needed, source of intermediate terrain 
within an undeveloped portion of Snowbowl’s SUP area.   
 
Additionally, an alternative that excludes lift and trail development in Humphreys Pod 
would not relieve Snowbowl’s current uphill (i.e., lift) capacity shortfalls on peak days, in 
which lift line wait times can exceed 40 minutes.  In contrast, under the Proposed Action 
the comfortable capacity of the ski area would increase to 2,825, whereas under an 
alternative without the Humphreys Pod, the CCC would only increase to 2,360.  Given 
that frequent peak days will continue to exceed 3,400 skiers, the “No Humphreys Pod” 
alternative accomplishes far less in terms of fulfilling the need to service existing levels 
of visitation to the ski area and providing an adequate guest experience. 
 
Additionally, the visual simulation which was completed to assess the anticipated visual 
changes resulting from the development of the Humphreys Pod indicates that the mosaic 
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of these trails would not be inordinately visible – and in fact is very much in keeping with 
the Scenic Integrity Levels required by the CNF Forest Plan.20

 
REDUCED SNOWMAKING COVERAGE 

In order to address potential effects associated with providing snowmaking coverage on 
the full extent of Snowbowl’s terrain (approximately 205.2 acres), the Forest Service 
initially considered an alternative to the Proposed Action that would have reduced the 
total amount of snowmaking coverage, and therefore the amount of reclaimed water used 
on the mountain.  Focusing snowmaking infrastructure in the base area would not have 
provided for snowpack consistency throughout the extent of SUP area.  Additionally, this 
alternative would have only slightly reduced anticipated concerns related to the use of 
reclaimed water, water quantity and quality, and reduced temporary soil disturbance 
within the SUP area.  Therefore, a reduced snowmaking alternative would not reduce or 
mitigate heritage issues and impacts to the TCP.  Given the extraordinary level of 
infrastructure necessary to introduce snowmaking at the Snowbowl, developing only a 
portion of the system (and therefore coverage areas) was determined to be impractical – 
particularly given the potential alternative’s inability to meaningfully respond to the 
specific issues.  This potential alternative was therefore eliminated from further detailed 
analysis.   
 

ALTERNATIVE ON-SITE AND NEARBY WATER SOURCES 
For several years prior to the current proposal, Snowbowl explored the possibility of 
using numerous different water sources to meet potential snowmaking needs.  Some of 
those sources included the following: 
 
• Drilling deep wells within the SUP area 
• Developing nearby wells in lower Hart Prairie that were drilled in the 1970s as 

components of another development plan for the ski area   
• Drilling wells on private property owned by the Snowbowl in Fort Valley and 

constructing a six-mile pipeline to transport water to the ski area 
• Acquiring the rights to an existing well in Fort Valley that Snowbowl had used for 

potable water in the 1980’s 
• Hauling water by tanker truck to the Snowbowl for storage in a reservoir 
• Tapping into the pipeline/storage distribution system owned by the City of Flagstaff 

which currently transports water from the Inner Basin on the San Francisco Peaks to 
the City 

• Using potable water from the City of Flagstaff with a pipeline identical to the one 
being proposed 

• Collecting rain from summer monsoons  
 
Snowbowl entertained the concept of using various potable water sources to potentially 
meet its snowmaking needs.  After ample due diligence, (logistical and economic 

 
20 Refer to the Section D - Aesthetic Resources of Chapter 3, specifically Figure 3D-2, for additional details 
and photo simulations of the lift and trail development in the Humphreys pod. 
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considerations and water availability research) it was determined that the use of potable 
water sources was not a prudent choice to meet the Snowbowl’s snowmaking 
requirements.  In addition, the Forest Service determined that the additional 
environmental and political issues that would inevitably accompany any potable water 
alternative would make such a concept imprudent.  Finally, collecting rain water and 
hauling water to the site were both deemed economically and logistically infeasible given 
the large capacity of water that would be required to run the snowmaking system.   
 
Therefore, in order to achieve the quantity of water necessary for Snowbowl’s 
snowmaking needs, the current proposal to use reclaimed water from the City of Flagstaff 
represents the most reliable, practical, and ecologically responsible option.   
 

ADDITIONAL / ALTERNATIVE SUMMER RECREATIONAL OPPORTUNITIES 
For many years local outdoor enthusiasts have voiced their opinions and desires for the 
Snowbowl to provide additional recreational activities, similar to those currently 
occurring at other ski areas.  Mountain biking on the ski area with lift access and 
paragliding from near the top of the Agassiz lift are the most frequently requested 
activities (comments were received relating to both activities during the scoping process).  
Both mountain biking and paragliding are gaining in popularity in Flagstaff and across 
the western Unites States.  Chairlift accessed mountain biking programs are common at 
ski areas operating on NFS lands, and several ski areas are nationally recognized for their 
paragliding programs.  Construction of an Alpine slide for use during summer months 
was also briefly considered, but eliminated as it was not deemed appropriate for NFS 
lands.   
 
The Snowbowl has the physical and operational attributes that would make all of these 
activities possible, as well as the consumer demand from within the local community and 
the state of Arizona.  However, the Forest Service and the management of the Snowbowl 
jointly determined that the most immediately critical need for the ski area was to ensure a 
consistent and reliable winter operating season, thereby maintaining the economic 
viability of the Snowbowl (as referenced in the Purpose and Need).  Therefore, mountain 
biking and paragliding were considered but eliminated at the early stages of planning for 
the Snowbowl’s Proposed Action.  These potential additional summer recreation 
activities were deemed not to be critical to the success of the ski area.  They would not 
respond to the purpose and need for increased economic viability because summer 
activities, by nature, yield very low per capita profits.21  The main reasons for not 
evaluating these two activities follow: 
 

Paragliding 
The primary launch site for paragliders could potentially impact critical botanical habitat 
in the Alpine areas.  Additionally, flight paths would most certainly be over the Kachina 
Peaks Wilderness. 

                                                 
21 Hiking access between the base area and the top of the Agassiz Chairlift was retained in the proposal 
because it essentially an extension of existing opportunities offered at the Snowbowl and because it would 
service a dual purpose of providing motorized (ATV) maintenance access which is currently lacking.   
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Mountain Biking 

The Forest Service feels that there is currently ample mountain biking trails and 
opportunities in the greater Flagstaff area.  Having lift-served mountain biking at the ski 
area is not critical to providing general mountain biking opportunities.  In addition, the 
Forest Service believes that biking within the SUP could lead to the development of 
unsanctioned “social” trails exiting the SUP area and entering the surrounding Kachina 
Peaks Wilderness.  Prohibiting mountain bike use within the adjacent Wilderness would 
be virtually impossible.  Finally, Snowbowl has no existing mountain road system 
appropriate for bikes, especially the novice level cyclists which are typically attracted to 
lift-served programs.  Single track trails and roads would need to be constructed 
(involving inherent ground disturbance); projects that the Forest Service did not believe 
were appropriate uses of the National Forest at this time. 
 

ALTERNATIVE SNOWMAKING WATER PIPELINE ALIGNMENTS 
Several potential routes for the proposed snowmaking water pipeline between the City of 
Flagstaff and the Snowbowl were evaluated.  After a thorough review, it was determined 
that several suitable locations for connecting to Flagstaff’s reclaimed water distribution 
system existed.  Preliminary reclaimed water pipeline alternatives that were considered 
early in this proposal are described below and are depicted on Figure 2-10.  
  

1. Forest Avenue and U.S. Highway 180 to Fort Valley   
2. Buffalo Park north to Elden Lookout Road and Shultz Pass 
3. Rio de Flag through Coconino Estates to Cheshire 
4. Existing utility corridors for Arizona Public Service overhead power lines from 

Cheshire to Fort Valley 
5. West Route 66 over A-1 Mountain in an existing utility corridor 
6. Westridge Estates near Thorpe Park across State and Federal property 
7. Cedar Hill to Elks Lodge to Shultz Pass Road to Transwestern Main Line 
8. Highway 180 to FS Road 164b to Snowbowl Road 
9. APS/Qwest overhead power line corridor from Hot Shot Ranch to Maintenance 

Shop 
 
Each of the above mentioned routes were evaluated for financial feasibility, necessary 
entitlements, issues pertaining to co-locating with existing utilities, engineering 
constraints, overall distance, traffic mitigation, community inconvenience, private 
property impacts, and availability of electrical service. 
 
The initial and most direct route would have connected the snowmaking water pipeline 
with Flagstaff’s reclaimed water distribution network at the intersection of Forest Street 
and U.S. Highway 180.  A buried pipeline would have then followed U.S. Highway 180 
to the Snowbowl Road intersection.  This would have provided for possible future 
reclaimed water use at Sechrist Elementary School, Museum of Northern Arizona 
Property, Cheshire Park, and could easily accommodate the installation of fire hydrants 
near several rural subdivisions to aid in fire suppression. 
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The feasibility of the U.S. Highway 180 route was further evaluated as part of the City of 
Flagstaff’s proposed urban trail along U.S. Highway to Cheshire.  ADOT engineers were 
asked to determine the feasibility of locating a 12-inch diameter pipeline under the 
highway, adjacent to the highway or underneath the proposed urban trail.  The 
engineering evaluation determined that such a pipeline could not be placed within the 
Highway easement or within the corridor established for the urban trail.  It was 
determined that the highway easement, the trail corridor, and the highway itself are 
already at maximum capacity in terms of existing utilities which are already in place 
within the corridor.  Therefore, the design specifications and code requirements 
pertaining to reclaimed water pipelines could not have been met with the U.S. Highway 
180 route to Cheshire. 
 
The currently proposed pipeline route was identified after discussions with Transwestern 
Pipeline Company, the Forest Service, Arizona State Land Department, and Lowell 
Observatory.  Lowell Observatory is very interested in providing fire hydrants on 
observatory property west of their campus and also in replacing a private and antiquated 
potable water delivery system to the campus from Flagstaff.  As a part of the Proposed 
Action, the Forest Service has agreed to consider the reclaimed water pipeline to be co-
located within the Transwestern Lateral Natural Gas Pipeline easement from west of the 
observatory all the way to the intersection of U.S. Highway 180 and Snowbowl Road.  
The remainder of the proposed pipeline route is located on observatory private property 
or existing Forest Service roads or utility easements.  The proposed route was also 
selected due to minimize impacts and inconveniences to traffic and private property 
during construction of the pipeline.  Under the proposed pipeline route, Sechrist School 
and Cheshire Park would not have the ability to obtain reclaimed water from a new and 
nearby pipeline. 
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COMPARISON OF ALTERNATIVES 
Table 2-3 compares each alternative as based on response to issues.  
 

Table 2-3 
Response to Issues 

Issue  Alternative 1 
No Action 

Alternative 2 
Proposed Action 

Alternative 3 
No Snowmaking 

Heritage #1 - 
Snowmaking 
(creating snow by 
artificial means, use of 
reclaimed water) 

Yes:  No snowmaking 
is proposed 

No:  Approximately 
205 acres of 
snowmaking coverage 
are proposed 

Yes:  No snowmaking 
is proposed 

Heritage #2 – 
Scarring 
(Ground disturbance 
associated with 
grading, vegetation 
clearing and 
snowmaking pipeline 
installation) 

Yes:  No additional 
ground disturbance is 
proposed 

No:  Includes ~245 
acres of 
temporary/permanent 
ground disturbance 
and approximately 76 
acres of overstory 
vegetation removal. 

Yes:  Reduces 
temporary/permanent 
ground disturbance 
and overstory 
vegetation removal 
compared to the 
Proposed Action.   

 
Table 2-4 provides a comparison of project elements associated with each alternative.  
 

Table 2-4 
Alternatives Matrix 

 Alternative 1 
No Action 

Alternative 2 
Proposed Action 

Alternative 3 

GUEST CAPACITIES 
On-Mountain Comfortable Carrying 
Capacity (skiers) 1,880 2,825 2,825 

Uphill Capacity (skiers) 1,880 2,825 2,825 
Snowtubing Facility (tubers) N/A 600 N/A 
ON-SITE PARKING  
Existing Parking Area (acres)  10.3 10.3 10.3 
Proposed Parking Area (acres)    

Improved On-Mountain Parking N/A 0.3 0.3 
Snowtubing Parking N/A 3.3 N/A 

Total Parking Area (acres) 10.3 13.9 10.6 
Parking Capacities (Vehicles):    

On-Mountain 1,200 1,235 1,235 
Snowtubing N/A 400 N/A 

Parking Capacities (Guests):    
Guests – On-Mountain 3,000 3,087 3,087 
Guests – Snowplay N/A 600 N/A 

TERRAIN 
SUP Area 777 acres 777 acres 777 acres 
Developed On-Mountain Terrain (acres):    

Existing 138.6 138.6a 138.6 
Proposed N/A 65.6 64.0 
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 Alternative 1 
No Action 

Alternative 2 
Proposed Action 

Alternative 3 

Total 138.6 204.2 202.6 
Improved Glades (acres) N/A 47.4 47.4 
Terrain Distribution (percent):    

Beginner 1 3 3 
Novice 44 35 35 
Low Intermediate 25 22 22 
Intermediate 22 23 23 
Advanced Intermediate 6 13 13 
Expert 2 4 4 

LIFT NETWORK 
Aerial Chairlifts:    

Sunset Realignment N/A Yes Yes 
Agassiz No Change No Change No Change 
Hart Prairie Realignment N/A Yes Yes 
Aspen Realignment N/A Yes N/A 
Proposed Humphreys N/A Yes Yes 
Total Aerial Chairlifts 4 5 5 

Surface Lifts    
Spruce No Change No Change No Change 
Hart Prairie Beginner Chairlifts N/A 3 3 
Halfpipe  N/A 1 1 
Snowtubing  N/A 4 N/A 
Total Surface Lifts 1 9 5 

Total Lifts in Network 5 14 10 
SNOWMAKING  
Coverage Area (acres) N/A 205.2b  N/A 
GUEST SERVICES 
Guest Service Space (square feet):    

Agassiz Lodge 5,080 15,080 15,080 
Hart Prairie Lodge 18,425 24,425 24,425 
Snowtubing Facility N/A 5,000 N/A 
Native American Cultural & Education 
Center N/A 2,500 2,500 

Total Guest Services Square Footage 23,505 47,005 42,005 
GROUND DISTURBANCE 
Permanent (acres):    

Buildings N/A 0.8 0.5 
Lift Terminals N/A 0.2 0.2 
Snowmaking Valve Houses N/A 0.02 N/A 
Snowmaking Water Impoundment N/A 2.4 N/A 
Snowmaking Catchment Pond N/A 0.1 N/A 
Hiking/Maintenance Access Trail N/A 0.6 0.6 
Parking Lots N/A 3.6 0.3 
Snowplay Access N/A 0.3 N/A 
Pedestrian Underpass N/A 0.1 0.1 
Road Reconstruction N/A 1.7 N/A 
New Road Construction N/A 0.6 N/A 
Total Permanent Ground Disturbance N/A 10.4 1.7 
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 Alternative 1 
No Action 

Alternative 2 
Proposed Action 

Alternative 3 

Temporary (acres):    
Buildings N/A 2.3 1.7 
Lift Terminals N/A 2.0 2.4 
Grading 

Trails 
Pedestrian Underpass 
Snowmaking Water Impoundment 
Parking 
Grading Sub-Total 

 
N/A 
N/A 
N/A 
N/A 
N/A 

 
87.3 
0.1 
1.0 
2.0 

90.4 

 
111.6 
0.1 
N/A 
N/A 

111.7 
Vegetation Clearing N/A 4.8 4.8 
Utility and/or Snowmaking Pipelines N/A 72.0 9.7 
Snowmaking Pipeline Corridor N/A 64.3 N/A 
Total Temporary Ground Disturbance N/A 235.7 130.3 

Total Temporary & Permanent Ground 
Disturbance (acres) N/A 245.4 131.4 

OVERSTORY VEGETATION DISTURBANCE (ACRES) 
Developed Trails N/A 64.3 58.6 
Buildings  N/A 1.1 0.7 
Lift Terminals  N/A 1.2 1.2 
Snowmaking Water Impoundment  N/A 1.8 N/A 
Pedestrian Underpass N/A 0.04 0.04 
Snowplay Walkway N/A 0.3 N/A 
Lift Corridors  N/A 3.6 3.6 
Road Reconstruction N/A 0.8 N/A 
New Road Construction N/A 0.4 N/A 
Parking Lot Construction/Improvements  N/A 2.1 0.3 
Snowmaking Water Transmission Line N/A See footnotec N/A 
Total Permanent Overstory Vegetation 
Removal N/A 76.3 64.4 

ROAD IMPROVEMENTS AND RECLAMATION 
Road Construction N/A 1,110 feet N/A 
Road Reconstruction N/A 3,650 feet N/A 
Road Obliteration  N/A 3,050 feet N/A 
a In the Proposed Action, the snowtubing facility would occupy approximately 7.8 acres of existing skiable terrain in Hart Prairie.   
b In the Proposed Action, snowmaking coverage differs from total developed on-mountain terrain for two reasons: 1) the snowtubing 
area is excluded from the developed terrain acreage but is dependent on snowmaking, and 2) one existing trail (#18) is excluded from 
snowmaking coverage.   
c Incidental removal of overstory vegetation would occur along the extent of the 14.8-mile snowmaking water transmission line 
corridor, making an acreage estimate impractical.  Therefore, a tree count was performed, indicating that 167 trees (pines and aspens 
of different sizes) would be removed for construction of the transmission line.   
 
Table 2-5 provides a brief summary of the direct and indirect environmental 
consequences associated with implementation of each alternative, as further detailed in 
Chapter 3 – Affected Environment and Environmental Consequences.  Table 2-5 is 
broken down according to resource area, issue statement and indicator.  In some cases, 
the effects of different alternatives are combined in order to avoid redundancy.  
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

HERITAGE AND CULTURAL RESOURCES 

Issue #1:  The installation and operation of snowmaking infrastructure as described in the Proposed Action 

 Indicator - Qualitative discussion of the cultural values of the San Francisco Peaks and the potential for incremental change as a result of implementation of the Proposed Action 

N/A Snowmaking would adversely impact the belief in the 
natural process of precipitation.  From an ethnographic 
landscape perspective, the use of reclaimed water and 
resulting increased moisture associated with snowmaking 
within the SUP area may further impact the spiritual 
character of the entire Peaks beyond historic and existing 
ground disturbance.  This could impact the tribes’ ability 
to properly complete rituals.   

N/A 

Issue #2:  Proposed ground disturbances and vegetation removal may result in permanently evident alterations of the San Francisco Peaks landscape 

 Indicator - Narrative description of existing and historic vegetation and ground disturbance within the SUP area 

While numerous changes to lands within the boundary of the Snowbowl SUP have occurred, comments to Forest Service personnel over the years indicate that the Peaks retain an 
integrity related to the traditional religious, cultural, natural, and social values which make the Peaks important to the tribal people of the region. 

 Indicator - Quantification of existing and additional proposed temporarily and permanently evident vegetation and ground disturbances 

Since approximately 1938, approximately 100 acres of 
overstory vegetation have been cleared throughout the 
Snowbowl SUP area, along with additional ground 
disturbance for terrain and related infrastructure.   

   76.3 acres of overstory vegetation removal 
   10.4 acres of permanent ground disturbance 
 235.7 acres of temporary ground disturbance 

   64.4 acres of overstory vegetation removal 
     1.7 acres of permanent ground disturbance 
 130.3 acres of temporary ground disturbance 

 Indicator - Qualitative discussion of the cultural significance of proposed ground and vegetative disturbances within the SUP area 

N/A The Peaks are viewed as a living entity, where any additional ground disturbances would be harmful. 
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

 Indicator - Narrative discussion why the Proposed Action is not dependent upon completion of the National Register nomination/designation processes 

The National Register Nomination process is underway and will be completed regardless of which alternative is approved.   

 Indicator - Narrative discussion of the ability for the proposed projects to coexist with a National Register designation if nomination is approved 

The cultural values that pertain to the Peaks would be retained under any alternative. 

Some people feel the effects of the Proposed Action cannot be adequately described until the significant qualities of the San Francisco Peaks are identified as part of the National 
Register nomination process. 

 Indicator - Narrative discussion why the Proposed Action is not dependent upon completion of the National Register nomination/designation processes 
 Indicator - Narrative discussion of the ability for the proposed projects to coexist with a National Register designation if nomination is approved 

The San Francisco Peaks is a TCP as defined in National Register Bulletin 38: Guidelines for Evaluating and Documenting Traditional Cultural Properties.  The Peaks have also been 
determined eligible for inclusion in the National Register of Historic Places as part of the White Vulcan Mine Settlement Agreement and Mine Closure in August 2000.  Completion of 
a National Register nomination is underway by the Forest Service and will occur regardless of whether the Proposed Action is approved.   

NOISE 

The proposed snowmaking system would increase noise levels potentially disturbing resident, recreationists, and/or wildlife. 

 Indicator - Modeled analysis of snowmaking-related noise emissions above ambient background levels (dBA) 

 Existing ambient levels 30-43 dBA 
 Existing short duration levels 43-85 dBA 

 Heavy Equipment: 72-93 dBA at 50 feet  
 Rock Drills: 81-98 dBA at 50 feet 
 Fan Gun: 62 dBA at 200 feet 
 Tower Gun: 73 dBA at 200 feet 
 Booster Stations: Not audible beyond 100 feet 
 Snowmaking Control Building:  Not audible >100 

feet 

 Heavy Equipment: 72-93 dBA at 50 feet 
 Rock Drills: 81-98 dBA at 50 feet 

 Indicator – Modeled analysis of noise dispersion to define audible areas 
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

N/A Hart Prairie/The Nature Conservancy could be disrupted 
by nighttime snowmaking and rock drills during 
construction period; snowmaking noise would not be 
audible from within homes of buildings. 
 
From the Fort Valley area operation of the snowmaking 
system would not be audible; temporary audible noise 
during construction of water transmission line from 
Flagstaff to the Snowbowl. 

Hart Prairie/The Nature Conservancy could temporarily be 
disrupted by construction-related activities.    

TRAFFIC AND RESORT ACCESS  

The Proposed Action could affect traffic volumes and/or congestion on U.S. Highway 180 and/or the Snowbowl Road. 

 Indicator - Historic and projected traffic counts for U. S. Highway 180 
 Indicator - Comparison of anticipated winter traffic volumes with existing winter traffic volumes and the design capacities of U.S. Highway 180 and the Snowbowl Road 
 Indicator - Relative comparison of existing and anticipated winter traffic with current summer traffic volumes 

See Chapter 3, Section C for historic average annual daily 
traffic (AADT) on U.S. Highway 180. 
 

 Winter: average ~350 vehicles/day on U.S. 
Highway 180 attributable to Snowbowl’s 
operations between December and March 

 
 Summer: average ~95 vehicles/day on U.S. 

Highway 180 attributable to Snowbowl’s 
operations between Memorial and Labor day 

 
 No additions to capacities of Snowbowl Road or 

U.S. Highway 180 would be necessary 

See Chapter 3, Section C for historic AADT on U.S. 
Highway 180. 
 

 Winter: average ~500 vehicles/day on U.S. 
Highway 180 attributable to Snowbowl’s 
operations between December and March 

 
 Summer: average ~95 vehicles/day on U.S. 

Highway 180 attributable to Snowbowl’s 
operations between Memorial Day and Labor Day 

 
 No additions to capacities of Snowbowl Road or 

U.S. Highway 180 would be necessary 

See Chapter 3, Section C for historic AADT on U.S. 
Highway 180. 
 

 Winter: average ~365 vehicles/day on U.S. 
Highway 180 attributable to Snowbowl’s 
operations between December and March 

 
 Summer: average ~95 vehicles/day on U.S. 

Highway 180 attributable to Snowbowl’s 
operations between Memorial and Labor  

 
 No additions to capacities of Snowbowl Road or 

U.S. Highway 180 would be necessary 
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

AESTHETIC RESOURCES 

Proposed ground disturbance and vegetation removal within the SUP may incrementally affect the aesthetic quality of the west face of the San Francisco Peaks. 

 Indicator - The incremental aesthetic effects of the proposed projects compared to historic landscape alterations within the SUP area 

No changes to Snowbowl’s SUP area would occur under 
the No Action Alternative and its facilities would continue 
to comply with Forest Plan VQOs of Modification and 
Maximum Modification.   

Some ground disturbing activities under the Proposed 
Action are considered temporary in nature, since these 
areas would be promptly revegetated.  Direct, permanent 
aesthetic impacts are associated with components of the 
Proposed Action that, whether occurring in new or 
previously disturbed areas, would represent long-term 
visible elements of the ski area’s presence within the SUP 
area when perceived in either the foreground, 
middleground or background views.  Proposed landscape 
alterations can be implemented while maintaining full 
consistency with the VQOs of Modification and Maximum 
Modification.    

While Alternative 3 eliminates temporary ground 
disturbance associated with snowmaking line installation, 
it includes essentially all of the lift and trail additions 
contained in the Proposed Action.  However, Alternative 3 
increases temporary ground disturbance associated with 
trail grading – necessary to provide for increased skiability 
under reduced natural snow conditions.  Overall, the 
aesthetic impacts are slightly reduced between alternatives 
2 and 3.  However, for the purposes of this analysis, they 
can be considered virtually identical, especially when 
perceived in the middleground and background distance 
zones.   

 Indicator - Visual simulations from identified representative viewpoints of the proposed landscape alterations as compared to the existing condition.   

Refer to Chapter 3, Section D which depicts a series of photo simulations.   

SOCIAL AND ECONOMIC RESOURCES 

Implementation of the Proposed Action may have social and economic effects on Flagstaff and Coconino County. 

 Indicator – Discussion of the potential for the Proposed Action to affect a change in key local economic indicators 

Refer to Table 3E-13 within Chapter 3 Refer to Table 3E-13 within Chapter 3 Refer to Table 3E-13 within Chapter 3 

 Indicator – Analysis of the correlation between Snowbowl annual skier visitation and annual retail and Bed, Board, and Booze (BBB) and tax revenues 

Calculations indicate that Snowbowl visitors make a positive contribution to BBB tax collections.  However, because this is an economy of significant size, BBB tax generated by 
Snowbowl visitors constitutes a small portion of total tax collections.   
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

 Indicator – Narrative description of the recreational/social function which Snowbowl serves 

The continuation of the current operation as a for-profit 
business may not be sustainable; the ski area would likely 
decrease expenditures on maintenance and non-essential 
services leading to an overall reduction in the quality of 
the services offered under Alternative 1.  In this event, 
much of the social and economic functions served by 
Snowbowl may be reduced or lost.  The quality of the most 
significant Alpine recreation venue within the Flagstaff 
area would be diminished. 

The recreational and social functions of the Snowbowl 
would be enhanced under Alternative 2, as described in 
chapters 2 and 3.   

Same as for Alternative 1.   

 Indicator – The effects of dry roads/fair weather on tourism in Flagstaff and the BBB 

The relationship between annual snowfall and Flagstaff’s annual tourism volume is shown in Figure 3E-5 in Chapter 3.  There is no obvious relationship between snowfall and 
Flagstaff tourism.  The analysis suggests that, over the years, dry roads/fair weather bears little relationship to Flagstaff tourism volume and thus the BBB tax.   

 Indicator – Presentation of historical data analyzing the relationship between winter tourism levels for the City of Flagstaff, with annual snowfall, and annual skier visitation 

The relationship between average monthly precipitation and average variation in Flagstaff’s monthly tourism volume is shown in Figure 3E-6 in Chapter 3.  There is no obvious 
relationship between the two variables.  While declining precipitation appears to relate to increasing tourism in May and June, tourism is at its highest level in the month with the 
highest average precipitation (July).   

 Indicator – The percentage of the total economy represented by winter tourism 

Tourism in total is estimated to account for approximately 24.5 percent of the Flagstaff economy; winter tourism can be estimated to account for approximately 8.6 percent of the 
City’s economy.   

 Indicator – Financial viability of the ski area under all alternatives 

Alternative 1 would result in no significant change in the 
Snowbowl’s viability as a for-profit business.  While 
average annual skier visits are projected to increase by 
12.7 percent over the current level, season-to-season totals 
would continue to fluctuate dramatically.  As such, it is 

While the investment required to achieve Alternative 2 is 
substantial and would result in a higher break-even point 
(more skier visits required to achieve profitable 
operations), year-to-year variations in business levels 
would be minimalized and would result in positive net 

A prudent business operator would likely not make the 
majority of the investments in Alternative 3, as the break-
even point for profitable operations would increase while 
skier visit totals would continue to fluctuate dramatically.  
The overall viability of the ski area would decline 
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reasonable to project that under Alternative 1, the ski area 
would continue to experience negative net income in 30 to 
40 percent of its operating seasons.  Thus, the viability of 
the ski area would remain tenuous.  
 

income in a higher percentage of seasons than under 
current operating conditions.  The ski area would be in a 
significantly better financial position from which to 
maintain the physical facilities and maintain quality levels. 
The viability of the Arizona Snowbowl as a for-profit 
business would be enhanced under this alternative.   

significantly if the Alternative were to be fully 
implemented.  
 

RECREATION 

The effects of the Proposed Action on the quality, distribution, and opportunity for winter and summer recreational experiences within the SUP area. 

 Indicator - Comparison of historic annual winter and summer recreational visitation versus those anticipated under various alternatives 

Annual winter visitation could be expected to fluctuate 
from roughly 98,000 (historic) to 110,000 between year 0 
and year 11. 
 
 
 
The summer Ski Ride program would be expected to 
continue to draw approximately 30,000 visitors each year.   
 

Annual winter visitation levels could be expected to 
increase from roughly 98,000 in year 0 to around 215,000 
by year 11.   
 
 
 
Overall summer visitation would not be expected to 
increase substantially, and would likely continue to be 
approximately 30,000 visitors annually. 

Under Alternative 3, winter attendance is anticipated to 
increase slightly above the No Action Alternative, but 
below that of the Proposed Action.  Alternative 3 could be 
expected to produce annual skier visitation levels between 
98,000 and 118,000 between year 0 and year 11.  
 
Overall summer visitation would not be expected to 
increase substantially, and would likely continue to be 
approximately 30,000 visitors annually. 

 Indicator - Narrative description of the quality of winter and summer recreational opportunities under all alternatives. 

In lieu of updating guest service facilities at Snowbowl, 
selection of the No Action Alternative would translate to a 
continuation of crowded, and sometimes undesirable, guest 
experiences in many areas, such as in the lodges and on the 
chairlifts.   

The only aerial lift at Snowbowl that would remain 
unchanged is Agassiz.  Snowbowl’s developed terrain 
network would increase from approximately 139 acres to 
approximately 204 acres (a 47 percent increase).  
Snowmaking technology would provide consistent 
snowpack from season-to-season that would help redefine 
the Snowbowl as a reliable winter sports facility in 
Northern Arizona’s recreational setting.  
Terrain/infrastructural upgrades and increased CCC under 

Alternative 3 does not include the primary elements 
associated with the Proposed Action which would most 
affect the overall recreational experience (snowmaking and 
snowtubing).  Therefore, the overall recreation experience 
at Snowbowl would be less desirable than the Proposed 
Action, particularly on busy days, and would continue to 
deteriorate as skiers and snowboarders seek more 
favorable, out-of-state opportunities.  The ski area’s 
reputation in Northern Arizona’s recreational environment 
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the Proposed Action would improve the Snowbowl’s 
ability to accommodate the existing levels of visitation.  
Skier densities would remain within the industry norm 
while lift line waiting periods would decrease.   
The proposed hiking trail from Agassiz Lodge to the top of 
the Agassiz Chairlift would add a new element to 
Snowbowl’s summertime recreational offerings.     

would continue to be defined by climatic conditions with a 
continued dependency on natural precipitation.  While 
difficult to measure, skier export to neighboring states 
would be expected to continue, as warranted by snowfall 
and climatic trends.  
 
 

Implementation of the Proposed Action may affect the experience of wilderness users within the surrounding Kachina Peaks Wilderness. 

 Indicator - Quantification of seasonal Wilderness use and visitation 
 Indicator - Narrative discussion of the anticipated effects to Wilderness users 

Annual use of the Wilderness would be expected to follow 
historic trends, as provided in Table 3F-6 in Chapter 3.  
Access, use and enjoyment of the Wilderness would not 
change. 

Similar to the No Action Alternative, neither of the Action Alternatives would directly or indirectly impact summer or 
winter access, use or enjoyment of the adjacent Kachina Peaks Wilderness.  All projects likely to occur under either of 
the Action Alternatives would be confined to the established Snowbowl SUP area, and no additional access to, or use of, 
the Wilderness area is anticipated.   

INFRASTRUCTURE AND UTILITIES  

Effects of the Proposed Action on ski area infrastructure and supporting utilities within and beyond the SUP area. 

 Indicator – Disclosure of current versus anticipated requirements for guest seating, power, domestic water supply and wastewater treatment, and parking capacity 

CCC would remain at 1,880.  Facilities and infrastructure 
would continue to be work well for this CCC, but would 
become overtaxed when exceeded.   
 
 
Snowbowl would continue to transport all of its domestic 
water from Flagstaff - there would be no additional storage 
capacity and demand would be anticipated to remain the 
same.   
 
 

CCC would increase to 2,825.  Guest service facilities and 
related infrastructure have been sized to accommodate 125 
percent of CCC.    
 
 
The Snowbowl would continue to transport 100 percent of 
its potable water via truck from Flagstaff.  However, with 
construction of the reclaimed water pipeline, it would no 
longer be necessary for the Snowbowl to use potable water 
for non-potable services.   
 

CCC would increase to 2,825.  As with the Proposed 
Action, Alternative 3 would size guest service facilities 
and related infrastructure to accommodate approximately 
125 percent of CCC.  
 
Without the reclaimed water pipeline to supply non-
potable water, Snowbowl would continue to use 
approximately 60 percent of the potable water it trucks to 
the ski area to accommodate its non-potable water needs.   
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Because the existing electrical service is adequate to meet 
Snowbowl’s current needs, upgrades to power supply and 
distribution are not necessary.   
 
 
No additional communication lines would be installed.   
 
 
Guest seating and restrooms would continue to be 
inadequate on even moderately busy days.   

With the addition of snowmaking infrastructure, 
new/upgraded lifts and other projects, Snowbowl’s 
existing power supply is inadequate and would need to be 
upgraded.   
 
The main telephone line servicing Snowbowl would need 
to be upgraded.   
 
Proposed improvements to the Hart Prairie and Agassiz 
day lodges would help achieve a better balance between 
guest services and attendance levels.   

Because Alternative 3 excludes snowmaking, Snowbowl’s 
existing power supply is adequate be meet anticipated 
needs 
 
 
Alternative 3 would not necessitate any changes to the 
existing communications network at Snowbowl. 
 
Alternative 3 improvements to guest services would be 
identical to the Proposed Action.   
 

WATERSHED RESOURCES 

The application of Class A reclaimed water for snowmaking within the SUP area may affect water quality within the receiving subwatersheds. 

 Indicator - Description of the certification process for allowing Class A water to be used for snowmaking 
 Indicator - Discussion of the applicability of the Rio de Flag Water Reclamation Plant NPDES permit to the proposed snowmaking application 

ADEQ developed the Reclaimed Water Permit Program to define conditions and requirements for reuse of treated municipal wastewater.  The program specifies reclaimed water 
standards and defines five classes of reclaimed water.  Class A reclaimed water is the highest quality and is required for reuse applications where there is a relatively high risk of 
human exposure to treated effluent.  The State of Arizona specifically allows Class A and A+ reclaimed water for direct reuse in snowmaking.   

 Indicator - Literature search on use of reclaimed water for various recreational and municipal purposes  

Reuse of municipal wastewater has become increasingly important during the past several decades due to the growth in urban population, constraints on the development of new water 
sources, and more stringent treatment requirements to protect the quality of the receiving water for aquatic life.  Reuse is practiced extensively in the United States and around the 
world.   

 Indicator - Literature search and narrative description of the potential presence of pharmaceuticals, pathogens, and hormones in Class A reclaimed water 

Municipal wastewater contains a variety of PPCPs that are pharmaceutically active and known to act on the endocrine system at therapeutic doses.  Although the occurrence of 
antibiotics and steroids has generated nearly all the controversy to date, many other classes of drugs, bioactive metabolites and transformation products, and personal care products 
have yet to be examined.  Chemicals found in both non-prescription and prescription medications have been detected in municipal wastewaters and may act as endocrine disruptors.  In 
addition to prescribed human drugs, other PPCPs of potential concern include veterinary and illicit drugs and such common substances as caffeine, cosmetics, food supplements, 
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sunscreen agents, solvents, insecticides, plasticizers, and detergent compounds.  The analysis notes that humans are thought to be susceptible to endocrine disrupting compounds only 
at high exposure levels. 

 Indicator - Documentation of compliance with State and Federal water quality standards regarding Class A wastewater and its uses 

The Rio de Flag Water Reclamation Plant (WRP) is authorized to discharge treated wastewater to the Rio de Flag under National Pollutant Discharge Elimination System (NPDES) 
Permit that was issued in November 1999.  The permit requires that water quality of the reclaimed water meet State Surface Water Quality Standards for discharge to the Rio de Flag.  
ADEQ has assigned designated uses of partial-body contact (PBC) and aquatic and wildlife for effluent-dependent water to the receiving waters of the Rio de Flag WRP.  EPA and 
ADEQ conduct annual inspections of the Rio de Flag WRP to assure the facility is operated and maintained in compliance with Federal and State regulations.  NPDES inspection 
reports obtained for the past four years indicate that no deficiencies were found in the operation and maintenance of the Rio de Flag WRP. 
 

 Indicator - Analysis of potential water quality effects of using reclaimed water in the snowmaking system to down gradient users 

N/A   Additional groundwater recharge associated with use of 
reclaimed water for snowmaking would increase the 
concentration of solutes in groundwater.  Groundwater 
recharge that occurs in areas of proposed snowmaking 
would contain larger concentrations of TDS, TOC, total 
nitrogen, and other dissolved constituents from the 
reclaimed water than groundwater recharge from natural 
precipitation.  However, the solute concentrations would 
be decreased substantially from concentrations in the 
reclaimed water by commingling and blending with 
natural precipitation.   
 
Snowbowl Sub-Area:  The net effect of changes in 
groundwater recharge from alternating dry, average, and 
wet climatic conditions would be to dilute and attenuate 
the flux of solute concentrations reaching the underlying 
perched aquifer system.   
 
Agassiz Sub-Watershed:  Although concentrations of TDS, 
TOC, and total nitrogen concentrations are larger than 

N/A 
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comparable concentrations assumed for water available for 
groundwater recharge from natural precipitation, the 
concentrations of TDS and TOC are decreased by more 
than an order of magnitude from concentrations in the 
reclaimed water.   
 
Hart Prairie Watershed:  Due to the distant location of the 
four small springs downgradient from the Agassiz sub-
watershed and limited overall change in solute 
concentrations, the anticipated indirect effects to water 
quality at springs in Hart Prairie from Alternative 2 are 
considered to be negligible. 

Use of reclaimed water for snowmaking purposes between November and February of each year could affect aquifer recharge. 

 Indicator - Quantification of anticipated snowmaking water use in average dry, median, and wet years  

N/A Agassiz Sub-Watershed 
 Dry Year:  40 AF/yr 
 Average Year:  30 AF/yr 
 Wet Year:  20 AF/yr 

 
Hart Prairie Watershed 

 Dry Year:  446 AF/yr 
 Average Year:  334 AF/yr 
 Wet Year:  223 AF/yr 

N/A 

 Indicator - Description and quantification of the Rio de Flag WRP’s  historic seasonal discharges 

The Rio de Flag WRP was built to provide four millions gallons per day (MGD) of wastewater treatment capacity, with the potential for expansion to six MGD.  The Rio de Flag WCP 
has treated wastewater at an average rate of 681 million gallons per year (1.87 MGD) during the past four years.  The most recent data from 2002 indicate that approximately 25 
percent of the wastewater treated at the WRP was beneficially reused in the Reclaimed Water System and 75 percent was discharged as Grade A+ treated effluent to the Rio de Flag 
channel.   
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 Indicator - Description and quantification of current uses of reclaimed water within the City of Flagstaff by season 

The Rio de Flag WRP currently provides reclaimed water for turf irrigation to the Catholic Cemetery; Northern Arizona University; Pine Canyon Golf Course; Flagstaff Medical 
Center; the Flagstaff public school system; and the city’s public parks, facilities, and cemetery.  Reclaimed water from the Wildcat Hill WWTP is used for irrigation at golf courses, 
public parks, the Christmas tree farm, and for dust control at various locations in east Flagstaff. 

 Indicator - Discussion of existing water rights and the ability to implement the proposed snowmaking with or without procuring additional water rights 

The right to the use of reclaimed water in Arizona was established by the 1989 decision of the Arizona Supreme Court in the case of Arizona Public Service v. Long. 

 Indicator - Narrative description of both the City of Flagstaff’s well field and reclaimed water uses and their hydrologic relationship to the regional aquifer  

N/A As noted in Table 3H-4, proposed snowmaking would 
result in an estimated net average reduction in groundwater 
recharge to the regional aquifer of 178 AF per year.  This 
calculated reduction represents slightly more than two 
percent of the City of Flagstaff’s total annual water 
production (as averaged over the 10 year period from 1992 
to 2001).  This amount is negligible compared to the 
annual groundwater recharge rate of approximately 
290,000 AF to the regional aquifer estimated for the Lake 
Mary well field. 

N/A 

 Indicator - Quantification of annual consumptive watershed losses resulting from snowmaking 

N/A Snowbowl Sub-area 
 Dry Year:  1,464 AF/yr 
 Average Year:  1,692.9 AF/yr 
 Wet Year:  1,681.7 AF/yr 

 
Agassiz Sub-Watershed 

 Dry Year:  830.2 AF/yr 
 Average Year:  1,276.7 AF/yr 
 Wet Year:  1,350.9 AF/yr 

N/A 
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Hart Prairie Watershed 

 Dry Year:  4,532.1 AF/yr 
 Average Year:  6,442.6 AF/yr 
 Wet Year:  6,569.2 AF/yr 

SOILS AND GEOLOGY  

The Proposed Action has potential to change soil chemistry and moisture due to the application of machine produced snow. 

 Indicator - Anticipated volume of machine-produced snow applied under various scenarios: dry year, average year, wet year (refer to Table 3I-10 for watershed breakdown) 

N/A  Wet Year:  243 AF/yr 
 Dry Year:  486.0 AF/yr 
 Average Year:  364 AF/yr 

N/A 

 Indicator - Modeled anticipated changes in the duration and intensity of annual snowmelt compared to historic natural variation  

N/A The application of snowmaking alters the volume and 
timing of snowmelt; machine-produced snow typically 
begins to melt later in the season than natural snow.  This 
can increase the average duration of seasonal melt.  Trail 
clearing affects the water balance by decreasing the 
amount of water removed via evapotranspiration, thus 
increasing the quantity of water available for infiltration or 
runoff.  Interception and evaporation losses from the forest 
canopy would be reduced.  Vegetation removal would 
affect the infiltration characteristics of the watershed, 
generally resulting in quicker runoff generation.  Changes 
in vegetative cover also can affect the solar energy balance 
of the watershed, permitting increased solar radiation and 
therefore earlier and faster snowmelt.  Together these 
changes would alter water balance characteristics and 
snowmelt timing. 

N/A 
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Average Year:  Introduction of additional water equivalent 
in the form of machine-produced snow, coupled with 
changes in land use due to trail construction activities, 
would result in a six percent increase in watershed 
recharge in an average year.   
 
Dry Year:  Overall, an eight percent increase in annual 
recharge would be anticipated during dry-year conditions. 
 
Wet Year:  In a wet year, snowmaking represents a very 
small percentage of the overall water balance.  For the 
Snowbowl watershed, receiving most of the snowmaking 
input, the change in recharge compared to existing 
conditions is two percent. 

 Indicator - Modeled anticipated changes in erosion/sedimentation due to predicted changes in total snowpack 

N/A While the sediment detachment quantities predicted by the 
WEPP model are measures of potential detachment, and 
not actual sediment yield or delivery, the anticipated 
increase in post-implementation detachment is 
approximately 483 tons.  After re-vegetation, with de-
commissioning of a portion of the existing mountain 
access road reducing detachment by approximately 14 tons 
per year, the total increase in detachment is anticipated to 
be almost 180 tons.  This increase is driven primarily by 
43.3 acres of the 131 acres of total disturbance that are 
proposed to occur on slopes of 30 percent slope gradient or 
higher.   

The anticipated increase in detachment immediately 
following project implementation is approximately 466 
tons, and is four percent lower than the Proposed Action  
The detachment rates are driven primarily by 42 acres of 
the 119 acres of total grading that are proposed to occur on 
slopes of 30 percent slope gradient or higher.   
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 Indicator - Analysis of potential changes to soil chemistry due to anticipated increases in soil moisture and nutrient loading 

N/A Overall, percolating treated wastewater through the soil 
profile would be unlikely to have a negative impact on 
either the soils or treated water.   

N/A 

VEGETATION 

Plant communities (including T, E and S plant species, and regionally important plants) within the SUP area may be altered as a result of the proposed projects 

 Indicator - Acres of mixed conifer forest on the San Francisco Peaks, within the SUP, and potentially effected by the Proposed Action 

There would be no overstory tree removal in the analysis 
area; therefore, the total acreage of mixed conifer and 
Spruce-fir forest on the San Francisco Peaks would not 
change. 

76.3 acres of permanent overstory vegetation removal 
within Spruce-fir forest in the SUP area; and treatment of 
47.4 acres of Spruce-fir forest within the Agassiz and 
Sunset pods, consisting of 20% tree removal, are proposed. 

64.4 acres of permanent overstory vegetation removal 
within Spruce-fir forest in the SUP area; and treatment of 
47.4 acres of Spruce-fir forest within the Agassiz and 
Sunset pods, are proposed. 

 Indicator - Potential impacts to montane grasslands within the SUP as a proportion of total grasslands on the San Francisco Peaks 

There would be no change in acreage of montane 
grassland either within the SUP area or on the San 
Francisco Peaks. 

2.7 acres of permanent loss, and 18.2 acres of temporary 
disturbance, to montane grassland in the SUP area are 
proposed. 

0.1 acre of permanent loss, and 17.7 acres of temporary 
disturbance, to montane grassland in the SUP area are 
proposed. 

 Indicator - Disclosure of effects to potentially occurring T, E, and/or S plant species or potential habitat 

There would be no effect on the endangered San Francisco 
Peaks groundsel or its habitat, including designated critical 
habitat in the upper portion of the SUP. 

This alternative would result in disturbance within mapped 
critical habitat for the threatened San Francisco Peaks 
groundsel, but would not affect actual habitat or plants.  

This alternative would result in disturbance within mapped 
critical habitat for the threatened San Francisco Peaks 
groundsel, but would not affect actual habitat or plants.   

The Proposed Action has potential to change vegetation composition within the SUP area due to the application of machine-produced snow. 

 Indicator - Description of likely snowmaking scenarios for dry, wet and average snow years 

N/A See issue Soils and Geology, above. N/A 
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 Indicator - Analysis of potential changes to botanical composition due to anticipated increases in soil moisture consistency and/or delayed snowpack desiccation  

Vegetation communities in the analysis area would receive 
only natural precipitation.   

Additional water and nitrogen from snowmaking would 
increase plant growth and may change plant species 
composition on existing and newly developed ski trails.   

Vegetation communities in the analysis area would receive 
only natural precipitation.   

 Indicator - Description of the certification process for allowing Class A water to be used for snowmaking 

The State of Arizona allows Class A and A+ reclaimed water for direct reuse in snowmaking.  ADEQ developed the Reclaimed Water Permit Program to define conditions and 
requirements for reuse of treated municipal wastewater.  The program specifies reclaimed water standards and defines five classes of reclaimed water.  Class A reclaimed water is 
the highest quality and is required for reuse applications where there is a relatively high risk of human exposure to treated effluent.   

 Indicator - Literature search on use of reclaimed water for various recreational and municipal purposes uses 

Reuse of municipal wastewater has become increasingly important during the past several decades due to the growth in urban population, constraints on the development of new water 
sources, and more stringent treatment requirements to protect the quality of the receiving water for aquatic life.  Reuse is practiced extensively in the United States and around the 
world.   

 Indicator - Documentation of compliance with State and Federal water quality standards regarding Class A wastewater and its uses 

The Rio de Flag WRP is authorized to discharge treated wastewater to the Rio de Flag under NPDES Permit (currently referred to as an AZPDES Permit since the program has been 
delegated to State authority) that was issued in November 1999.  The AZPDES Permit requires that water quality of the reclaimed water meet State Surface Water Quality Standards 
(SWQS) for discharge to the Rio de Flag.  The Arizona Department of Environmental Quality (ADEQ) has assigned designated uses of partial-body contact (PBC) and aquatic and 
wildlife for effluent-dependent water (A&Wedw) to the receiving waters of the Rio de Flag WRP.    

 Indicator - Description of nitrogen constituents of Class A wastewater 

Effects of supplemental nitrogen on plant communities on ski trails would be dependent on local conditions, nitrogen concentrations in the reclaimed water, and deposition rates.  
The rate of nitrogen saturation of the soil would be dependent on a number of factors, including soil physical and chemical characteristics, existing soil nutrient content, plant species 
diversity and density, and climate.  Net nitrogen deposition as a result of snowmaking in the SUP would be from about two-fold to over 60-fold lower than that in the studies cited.  
Therefore, nitrogen saturation would likely occur over a longer time period. 
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WILDLIFE 

The Proposed Action may result in the alteration and/or removal of habitat for terrestrial wildlife species within the SUP 

 Indicator - Identification of any T, E, and S; MIS; and other wildlife species and habitats present within the SUP area and along the pipeline corridor 

One federally-listed threatened wildlife species occurs regularly within general the analysis area:  Mexican spotted owl (Strix occidentalis lucida).  The threatened bald eagle 
(Haliaeetus leucocephalus) may occur in the analysis area in winter.  The endangered black-footed ferret (Mustela nigripes) is not known or expected to occur in the analysis area.  On 
the San Francisco Peaks, the Navajo Mountain Mexican vole has been found in open grassy areas amid limber pine, spruce, fir, and aspen.  There are two PFAs within the analysis 
area, both of which are located along the Snowbowl Road and the reclaimed water pipeline alignment.  The Veit Spring PFA largely overlaps the Snowbowl Mexican spotted owl 
PAC.  There are no MIS identified for Developed Recreation Areas (i.e., the Arizona Snowbowl SUP).  Alpine habitat occupies about 20 acres above timberline in the SUP area and 
covers an estimated 1,600 acres on the San Francisco Peaks, generally above 11,500 feet.  Only the water pipit is known to breed in this habitat type.  The analysis area is located 
within Game Management Unit (GMU) 7.  Large game species managed by the Arizona Game and Fish Department are the pronghorn antelope, black bear, elk, mule deer, and wild 
turkey.  Mountain lions are also known to occur in the analysis area.  A number of smaller game animals and fur bearers also occur, including Abert and red squirrel, gray-collared 
chipmunk, mantled ground squirrel, Gunnison’s prairie dog, coyote, and bobcat.  Several species of bats have been documented in the Fort Valley area, west of the Snowbowl Road.   

 Indicator - Disclosure/quantification of anticipated effects to those species and habitats present within the SUP area and along the pipeline corridor 

This alternative would have No Effect on any threatened, 
endangered, or sensitive species, management indicator 
species, migratory birds, or game and non-game wildlife 

Threatened, Endangered, or Sensitive species:  Alternative 
2 would not adversely affect threatened or endangered 
species within the analysis area.  Regarding sensitive 
species, this alternative may impact individuals of the 
Navajo Mexican vole and habitat for the northern goshawk 
but is not likely to result in a trend toward Federal listing 
or loss of viability. 
 
Management Indicator Species:  Tree removal would not 
substantially affect habitat for the Abert squirrel, pygmy 
nuthatch, wild turkey, elk, hairy woodpecker, red squirrel, 
red-naped sapsucker, or pronghorn antelope. 
 
Migratory Birds:  Proposed activities may affect migratory 
bird species within the SUP directly through habitat 
removal or modification or indirectly through changes in 

Threatened, Endangered, or Sensitive species: Alternative 
3 would not adversely affect threatened or endangered 
species within the analysis area.  Regarding sensitive 
species, this alternative may impact individuals of the 
Navajo Mexican vole and habitat for the northern goshawk 
but is not likely to result in a trend toward Federal listing 
or loss of viability. 
 
Management Indicator Species:  No effect on management 
indicator species. 
 
 
 
Migratory Birds:  Proposed activities may affect migratory 
bird species within the SUP directly through habitat 
removal or modification or indirectly through changes in 
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prey populations. 
 
Game and Non-game Wildlife:  Effects would result from 
increased moisture and nutrients due to snowmaking, 
construction activities, forest fragmentation, and summer 
recreation. 

prey populations. 
 
Game and Non-game Wildlife: Effects would result from 
noise due to construction activity, forest fragmentation, 
and an increase in summer recreation. 

Proposed snowmaking activities may result in a longer-duration snowpack and additional water storage for wildlife in the SUP area. 

 Indicator - Acreage of proposed snowmaking coverage 

N/A 205.2 acres  N/A 

 Indicator - Comparison of natural snowpack duration with the extended snowpack due to snowmaking 

N/A Snowmaking would generally extend the duration of 
snowpack in the SUP area.  Snow grain (crystal) size of 
machine-produced snow is typically smaller than that of 
natural snow.  This would result in denser snow that 
typically takes longer to melt than natural snow. 

N/A 

 Indicator - Effects of both longer-duration snowpack and water storage (impoundment) on wildlife in the analysis area 

N/A 
 

Greater moisture availability from snowmaking and an 
extended snowpack would generally enhance the growth 
of grasses and forbs on cleared ski trails within the SUP 
area.  This would locally increase forage conditions for 
deer and elk and result in higher densities of these game 
species in the SUP area.  The snowmaking water 
impoundment would have no effect on most game and 
non-game wildlife because access would be precluded by 
fencing. 

N/A 
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GEOTECHNICAL 

Geotechnical feasibility and associated hazards associated with construction of the proposed snowmaking impoundment on the ridge above the Sunset Chairlift must be 
analyzed 

 Indicator - Hazard classification 

N/A The structure would classify as a low hazard dam using the 
State of Arizona criteria, and a moderate hazard dam using 
the Forest Service criteria.  Therefore, it is recommended 
that the final structure be designed using design criteria 
associated with a moderate hazard dam. 

N/A 

 Indicator - Failure Risk 

N/A Low risks of failure are associated with:  
 overtopping 
 piping (with appropriate mitigation) 
 static instability 
 excessive displacement during an earthquake is 

low 
 liquefaction (believed to be low, but needs to be 

verified by site-specific investigation at the time 
of final design) 

 excessive settlement 

N/A 
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Table 2-5 
Summary of Direct and Indirect Environmental Consequences 

ALTERNATIVE 1 – NO ACTION ALTERNATIVE 2 – THE PROPOSED ACTION ALTERNATIVE 3 

 Indicator - Dam breach and downstream inundation analysis 

N/A The model indicates that the flood wave attenuates 
substantially on its way down the mountain and dissipates 
almost entirely in the broad floodplain of Fort Valley.  
Downstream from Fort Valley, it is anticipated that 
existing hydraulic structures (bridges and culverts) on the 
Rio De Flag would accommodate the passing breach flood 
without impact through the Flagstaff area. 

N/A 

AIR QUALITY 

Snowplay activities at Snowbowl could increase vehicular traffic and may negatively impact air quality in the region. 

 Indicator - Compliance with local, state and federal regulations regarding air quality 

There is no projected increase in visitation under 
Alternative 1.  The area would remain in attainment for all 
six criteria pollutants and the visibility of the Kachina 
Peaks Wilderness would remain unimpaired.  Snowbowl 
would maintain compliance with all local, state, and 
Federal air quality regulations. 

While the Proposed Action would be accompanied by an 
increase in total annual vehicular traffic and short-term, 
construction related affects to air quality, Snowbowl would 
remain in attainment for all six criteria pollutants.  It 
would also maintain the integrity of the visibility in the 
nearby Kachina Peaks Wilderness.  Snowbowl would 
maintain compliance with all local, state, and Federal air 
quality regulations. 

As a result of implementation of Alternative 3, Snowbowl 
would remain in attainment for all six criteria pollutants 
with a net reduction of direct and indirect effects as 
compared to those disclosed under the Proposed Action.  It 
would also maintain the integrity of the visibility in the 
nearby Kachina Peaks Wilderness.  Snowbowl would 
maintain compliance with all local, state, and Federal air 
quality regulations. 
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DATA INTEGRITY 
Prior to undertaking this NEPA analysis, a thorough review of the existing mapping and 
data for Arizona Snowbowl was conducted.  For the scope and detail of this analysis, the 
existing mapping and data was determined to be insufficient to model and analyze the 
Proposed Action in the detail required.  For this analysis, high resolution, ortho-rectified, 
aerial photography and digital contour data was acquired for a 6,800 acre area including 
and surrounding the ski area.  Digital contour data was created at a ten foot contour 
interval and the ortho-photography was captured at a one-foot pixel resolution.  
Additionally, this mapping was augmented using supplementary detailed data from a 
local surveyor and via GPS technology.   
 
All of the data used in this analysis has been either created from, or corrected by, the 
digital aerial mapping.  These datasets include but are not limited to the base mapping of 
the ski area such as lifts, trails, and infrastructure.  DEM (Digital Elevation Model) and 
TIN (Triangulated Irregular Network) files have been compiled based on the elevation 
data from aerial and ground surveys.  Additional datasets from sources such as the Forest-
wide GIS database and sub-contractors have been corrected and rectified to coincide with 
the data generated from the aerial photography.  This state-of-the-art GIS database was 
used to create, calculate, and analyze all of the anticipated impacts displayed within this 
analysis.  
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3. THE AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 

INTRODUCTION 

CEQ regulations direct agencies to succinctly describe the environment that may be affected by 
the alternatives under consideration.1  As such, Chapter 3 describes the existing physical, 
biological, social, and economic components of the project area which have potential to be 
affected by implementing any of the alternatives (i.e., the Existing Conditions).  Each Existing 
Condition description is followed by an Environmental Consequences discussion that provides 
an analysis of the potential effects of implementation of each of the alternatives.   
 
Chapter 3 is organized by resource area, and follows the organization of issues and resources 
requiring further analysis (and indicators) as presented in Chapter 1.  Each resource section in 
Chapter 3 is organized in the following order: 
 
SCOPE OF ANALYSIS 

The scope of analysis briefly describes the geographic area(s) potentially affected by the 
alternatives for each issue and its indicator(s).  The scope of analysis varies according to resource 
area and may be different for direct, indirect, and cumulative effects.  
 
EXISTING CONDITIONS 

The Existing Conditions section provides a description of the environment potentially affected, 
as based upon current uses and management activities/decisions. 
 
DIRECT AND INDIRECT ENVIRONMENTAL CONSEQUENCES 

This section provides an analysis of direct and indirect environmental effects of implementing 
each of the alternatives, according to the issues or resources requiring additional analysis and 
indicators identified in Chapter 1.  Cumulative effects are discussed separately.   
 
Direct effects are caused by the action and occur at the same time and place.  Indirect effects are 
caused by the action and are later in time or farther removed in distance, but are still reasonably 
foreseeable (i.e., likely to occur within the duration of the project). 
 
CUMULATIVE EFFECTS 

Cumulative effects are the result of the incremental direct and indirect effects of any action when 
added to other past, present, and reasonably foreseeable future actions, and can result from 
individually minor but collectively major actions taking place over a period of time.   

 
1 40 CFR 1502.15 
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IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF 
RESOURCES 

An irreversible commitment is a permanent or essentially permanent use or loss of resources; it 
cannot be reversed, except in the extreme long term.  Examples include minerals that have been 
extracted or soil productivity that has been lost.  An irretrievable commitment is a loss of 
production or use of resources for a period of time.  One example is the use of timber land for a 
logging road.  Timber growth on the land is irretrievably lost while the land is a road, but the 
timber resource is not irreversibly lost because the land could grow trees in the near future.  The 
Forest Service recognizes the fact that certain management activities will produce irreversible or 
irretrievable commitments of resources.   
 
FOREST PLAN CONSISTENCY 

In conjunction with each resource analysis presented in this chapter, a thorough review of the 
Forest Plan was conducted in order to determine consistency with standards and guidelines at the 
Forest and management area levels on the CNF.  The Forest Plan consistency analysis is 
contained in the official Project Record.  Aside from a specific reference to the 1979 EIS, the 
Forest Plan Consistency Analysis identified no inconsistencies in the Proposed Action.  
Therefore, as indicated in the Proposed Action description in Chapter 2, a minor, non-significant 
Forest Plan amendment is associated with all alternatives.  The amendment language can be 
found in Appendix B of this EIS.   
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3A. HERITAGE AND CULTURAL RESOURCES 

SCOPE OF THE ANALYSIS 

The scope of the cultural and heritage resources analysis within this document focuses on the 
cultural and spiritual values of the San Francisco Peaks, and the San Francisco Peaks Traditional 
Cultural Property (TCP), an area of approximately 74,381 acres that is defined in the Existing 
Conditions discussion.  The analysis area for the project encompasses the entirety of the San 
Francisco Peaks with the understanding that the actual affected environment is far smaller, 
consisting only of lands within the SUP area (i.e., existing and proposed areas of disturbance).  It 
should be noted that it is difficult to be precise in the analysis of the impact of the proposed 
undertaking on the cultural and religious systems on the Peaks, as much of the information stems 
from oral histories and a deep, underlying belief system of the indigenous peoples involved.  
Pilles,2 in his draft National Register nomination, has noted that we “can only attempt to describe 
the major characteristics to which values are assigned that lead to an understanding of the deep, 
cultural meaning of the Peaks to the traditional people of the First Nations of the Southwest.”      
 
EXISTING CONDITIONS 

NFS lands within Snowbowl’s 777-acre SUP area have been used for winter sports and 
recreational use since 1938, when the ski area’s original base area was established in Hart 
Prairie.  Since that time, developed recreation at the Snowbowl has evolved with the creation of 
additional trail systems, buildings, lifts and infrastructure.  Snowbowl’s existing developed 
terrain network is comprised of 32 trails creating approximately 139 acres of skiable areas. 
 
Vegetation breaks within the SUP area were cut throughout the development of Snowbowl; for 
the most part, vegetation breaks within the SUP area have been “feathered” and undulated in an 
attempt to mimic natural breaks in the vegetation across the San Francisco Peaks.  With the 
exception of the Hart Prairie area (approximately 40 acres), which is a natural alpine meadow, 
approximately 100 acres of overstory vegetation have been cleared throughout Snowbowl’s 
development history.   
 

FOREST SERVICE TRUST RESPONSIBILITIES 

The United States government has a trust responsibility brought about by treaties and laws 
related to American Indians.  This responsibility is unambiguous in that the welfare of American 
Indians and their land and its resources are entrusted to the United States.  While trust 
responsibilities are clear as they relate to the Bureau of Indian Affairs (BIA) because its mission 
centers around caring for the welfare, land and interests of American Indians, trust 
responsibilities are less clear for the Forest Service, who’s mission is providing goods and 
services related to NFS lands for the benefit of all people.  For the Forest Service, trust 

 
2 Pilles 2003, section 10:1 
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responsibilities are defined by executive orders, laws, and treaties that are directly related to NFS 
lands.  While there are no treaties tied to the San Francisco Peaks, the Forest Service responds to 
trust responsibilities by following the laws that protect tribal rights and by making a strong 
concerted effort to manage NFS lands in a way that accommodates the needs and concerns of 
Native American groups, while still maintaining a responsibility to all citizens of the United 
States.  Managing and protecting forest resources is a part of the Forest Service multiple-use 
management direction. 
 

LEGAL MANDATES 

In addition to the National Environmental Policy Act, the Forest Service has followed pertinent 
laws, regulations, and policies in conducting the cultural analysis presented in this FEIS.  These 
include:  
 

National Historic Preservation Act3

The National Historic Preservation Act requires agencies to inventory lands under their 
jurisdiction for historic properties and determine if those properties meet the criteria of eligibility 
for nomination to the National Register of Historic Places.   

 
Section 106 (Advisory Council on Historic Preservation) of the National Historic Preservation 
Act provides specific directions on how federal agencies are to take into account the effect of the 
undertaking on any district, site, building, structure, or object that is included in or eligible for 
inclusion in the National Register of Historic Places.  It specifies how agencies are to conduct and 
document consultations with the public, Indian tribes, State Historic Preservation Officers, Tribal 
Historic Preservation Officers, and the Advisory Council on Historic Preservation.   

 
Section 101(d)(6)(B) (National Register of Historic Places) of the National Historic Preservation 
Act requires that, in carrying out its responsibilities under section 106, a Federal agency shall 
consult with any Indian tribe that attaches religious and cultural significance to properties 
 
Section 110 (Federal Agencies’ Responsibility to Preserve and Use Historic Properties) of the 
National Historic Preservation Act, provides direction to federal agencies to establish programs 
and activities to identify and nominate historic properties to the National Register and to consult 
with tribes. 
 

Executive Order 13007 

Executive Order 13007 “Indian Sacred Sites” requires federal agencies to accommodate access 
to and ceremonial use of sacred sites by Indian religious practitioners and to avoid adversely 
affecting the physical integrity of such places.  It also requires agencies to notify tribes of 
proposed actions or policies that may restrict access or adversely affect sacred sites. 
 
                                                 
3 16 U.S.C. 470 et seq. 
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Executive Order 12898 

Executive Order 12898 “Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations” provides that “each Federal agency shall make 
achieving environmental justice part of its mission by identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of its programs, 
policies, and activities on minority populations and low-income populations. 

 
Executive Order 13175 

Executive Order 13175 “Consultation and Coordination with Indian Tribal Governments”  
requires federal agencies to ”establish regular or meaningful consultation and collaboration with 
tribal officials in the development of Federal policies that have tribal implications, to strengthen 
the United States government-to-government relationship with Indian Tribes…”  The “policies 
that have tribal implications refer to regulations, legislative comments or proposed legislation, 
and other policy statements…”  The remainder of the EO refers to potential legislation or 
regulations based on legislation and recognition of the need to communicate with Tribal 
governments.  In light of the content of this executive order, it does not appear to apply to the proposed 
projects at the Snowbowl, in that this is a site-specific project that does not result in legislation or 
regulation changes. 
 

Forest Service Manual 1500  

Section 1563, “American Indian and Alaska Native Relations” in Forest Service Manual 1500, 
Chapter 1560 - State, Tribal, County, and Local Agencies; Public and Private Organizations, 
provides policy and guidance on how the Forest Service relates to Native Americans, 
emphasizing government to government relationships.   

 
American Indian Religious Freedom Act of 1978 

The American Indian Religious Freedom Act directs federal agencies to protect and preserve for 
American Indians their inherent right of freedom to believe, express, and exercise the traditional 
religions of the American Indian, Eskimo, Aleut, and Native Hawaiians, including but not 
limited to access to sites, use and possession of sacred objects, and the freedom to worship 
through ceremonials and traditional rites. 
 

National Register Bulletin 38 

National Register Bulletin 38: Guidelines for Evaluating and Documenting Traditional Cultural 
Properties4 provides guidance in addressing the National Register eligibility of traditional 
cultural properties such as the San Francisco Peaks (defined below).   
 

                                                 
4 http://www.cr.nps.gov/nr/publications/bulletins/nrb38/ 
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The San Francisco Peaks and The National Register of Historic Places 

The National Register of Historic Places (National Register) is the Nation’s official list of 
properties recognized for their significance in American history, architecture, archaeology, 
engineering, and culture.  National Register properties include districts, sites, buildings, 
structures, and objects.  They can be to a local community, a state, an Indian tribe, or the Nation 
as a whole. 
 
A Traditional Cultural Property (TCP) is a place that is associated with the cultural practices or 
beliefs of a living community.  Those practices or beliefs must be rooted in the history of the 
community and be important in maintaining the continuing cultural identity of the community.  
While not all TCPs are eligible for the National Register, a TCP is eligible if the property plays a 
role in a community’s historically rooted beliefs, customs, and practices and meets at least one of 
four National Register Criteria for Significance:  A) associated with significant events; B) 
associated with a significant person; C) is an outstanding example of a type; or D) is associated 
with information contained in an archaeological site.   
 
The Forest Service has identified the San Francisco Peaks as a TCP as defined in National 
Register Bulletin 38:  Guidelines for Evaluating and Documenting Traditional Cultural 
Properties.  The Peaks have also been determined eligible for inclusion in the National Register 
of Historic Places as part of the White Vulcan Mine Settlement Agreement and Mine Closure in 
August 2000.5  The San Francisco Peaks are associated with culture and beliefs of living Native 
American communities that are rooted in their history and are important in maintaining the 
continuing cultural identity of their community.  A number of places considered Traditional 
Cultural Properties and used for religious purposes, have been nominated to the National 
Register of Historic Places.   
 
Simply being on the National Register does not afford a property any additional protection.  It 
merely gives the property formal recognition of its importance.  Once a property has been 
formally determined eligible, it has just as much protection as if it were listed.  As a result of the 
determination of eligibility, the Forest Service is required to protect the Peaks as if they were 
already on the National Register and consult with Tribes and interested parties regarding the 
impacts of proposed actions upon the Peaks as they relate to affecting the values that makes the 
Peaks eligible for the Register.6  At the time of publication of this EIS, the Forest Service is in 
the process of completing a National Register nomination form for the Peaks. 
 
The San Francisco Peaks TCP is bounded by Forest Road 418 on the north; U.S. Highway 89 on 
the east; and the boundary between CNF, State, City of Flagstaff, and private lands on the 
southern and eastern boundary of the Fort Valley Experimental Forest.  There are private lands 
within the TCP boundary, but the designation applies only to federal lands.  The TCP boundary 
goes south to approximately the El Paso Natural Gas Pipeline, then west to U.S. Highway 180.  
It then generally follows U.S. Highway 180 to its junction with Forest Road 418.  It includes the 
                                                 
5 USDA Forest Service 2000a  
6 Pursuant to 36 CFR Part 800 Protection of Historic Properties. 
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San Francisco Peaks, all peaks and ridges that form the skyline view of the Peak, the Inner Basin, 
all springs in the Inner Basin, most other springs on the Peaks (except those on state, city, or 
private lands), Lockett Meadow, Weatherford Canyon, Mt. Elden, Little Mt. Elden, Schultz Pass, 
the Dry Lake Hills, Friedlein Prairie, Hart Prairie, and the Hochderffer Hills.7  The Snowbowl 
SUP area is included in the National Register boundary.  
 
In addition, two sites listed on the National Register of Historic Places are contained within the 
boundaries of the San Francisco Peaks TCP area.  The C. Hart Merriam Base Camp is located 
three miles north/northwest of the SUP area and Fern Mountain Ranch is located 1.5 miles 
northwest of the SUP area.  As part of the 1980 lawsuit, it was determined that the significant 
qualities of these two sites would not be effected by upgrading the Arizona Snowbowl facilities. 
 

ETHNOGRAPHIC LANDSCAPE 

An additional issue that is often considered with National Register-eligible properties is that the 
Peaks may be considered an ethnographic landscape.  Ethnographic landscapes, as defined by the 
National Park Service, are those landscapes containing a variety of natural and cultural resources 
that people define as heritage resources (e.g., small plant communities, animals, shrines, and 
ceremonial grounds).  As such, ground disturbance to the landscape can impact its integrity, even 
if the disturbance does not occur in the specific area of ethnographic usage.  For example, 
historic ground and vegetation disturbances within the Snowbowl SUP area have impacted the 
Peaks.  These indirect impacts may have compromised the entire mountain’s spiritual character 
and the effectiveness of rituals related to the Peaks.   
 

TRIBAL CONTACTS 

The San Francisco Peaks are of traditional cultural and spiritual significance to people from 
many tribes, including the Hopi, Navajo, Acoma, Zuni, Hualapai, Havasupai, Yavapai, Apache, 
and Southern Paiute.  In an effort to provide tribes with an early opportunity to comment on the 
Proposed Action, consultation between the Forest Service and 13 tribal leaders was initiated in 
June 2002, with a formal letter from the Forest Supervisor.  The reader is referred to Chapter 1 
“Public Involvement” for more information on Tribal contacts and consultation that occurred 
throughout the NEPA process.   
 

CULTURAL BACKGROUND 

The San Francisco Peaks are sacred to at least 13 formally recognized tribes that are still actively 
using the Peaks in cultural, historic, and religious contexts.  A central underlying concept to all 
tribes for whom the Peaks are especially important is the recognition that the San Francisco 
Peaks are a source of water in the form of rain, springs, and snow.  It is believed that the Peaks 
were put there for the people and it is therefore the peoples’ duty to protect it for the benefit of 
the world.8  “We believe the snow that comes down the Peaks is like a human being or a spiritual 

 
7 Pilles, 2003 
8 Id. 
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deity that brings us water.  Water runs throughout the body and nourishes us.”9  Pilles10 
identifies nine significant qualities that characterize the Peaks for the tribes.  These qualities 
include:   
 
• They are the abode of deities and other spirit beings. 
• They are the focus of prayers and songs whereby humans communicate with the 

supernatural.  
• They contain shrines and other places where ceremonies and prayers are performed.  
• They are the source of water. 
• They are the source of soil, plant, and animal resources that are used for ceremonial and 

traditional purposes.  
• They mark the boundaries of traditional or ancestral lands.  
• They form a calendar that is used to delineate and recognize the ceremonial season.  
• They contain places that relate to legends and stories concerning the origins, clans, traditions, 

and ceremonies of various Southwestern tribes.  
• They contain sites and places that are significant in the history and culture of various tribes. 
 
Pilles also notes that most tribes acknowledge they have shrines on the Peaks, or specific places 
where ceremonial things are done, but they are reluctant to identify them for fear they will be 
disturbed or desecrated, as well as the fact that such places should not be visited by people unless 
they have the sufficient religious training and have made the appropriate preparations to go there.  
“They wanted indications of sacred sites on this mountain, and we can’t say X and X are sacred 
sites on the east side, or the top is a sacred site.  The Mountain was put there for the people, not 
just part of it, so it’s our duty to protect this place for the benefit of the world, for our people, and 
everyone else.”11  The Forest Service facilitates tribal access to the Peaks for the purposes of 
collecting plants, visitation to shrines, and other religious activities.  The tribes have not 
identified any specific shrines, trails, or sacred resources located directly within the Snowbowl 
SUP area.    
 
The qualities listed above are manifested by the undisturbed appearance of the Peaks as a 
landmark upon the horizon, as viewed from the traditional or ancestral lands of the Hopi, Zuni, 
Acoma, Navajo, Apache, Yavapai, Hualapai, Havasupai, and Paiute. 
 
Sacred sites play an integral role in Native American religions and cannot be disturbed or the 
spirits may leave.  Native American religions often emphasize the natural world in its entirety; 
every part of nature contains sacred knowledge, and the relationship of man to every creature and 
place is one of kinship.  The entire earth is sacred; it is seen as the source of life.  Some parts of 

 
9 Reid, 2001 
10 Pilles, 2003; Dine’ Medicineman’s Association 1999; Western Navajo Agency, 1999; Hopi Tribe, 1975; Hopi 
Cultural Resources Advisory Task Team, 2002; Watson, 1964:22 
11 Kiefer, 1998 
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the natural world, such as the San Francisco Peaks, are accorded special reverence.  These 
special places may be where spiritual beings or forces originated or where they reside or where 
individuals or spiritual leaders communicate with them.  Thus, the relationship between native 
people and the land is central and indispensable to their religion, culture, and way of life.   
 
The concept of landscape should be considered when discussing Native American relationships 
to the land.12  Large areas such as mountains may be considered sacred preserves, with various 
activities occurring that relate to the culture and religion.  While preserving places important to a 
group is important in helping perpetuate the culture, a more effective approach is to widen the 
focus by considering the culturally landscape within which each group functions and from which 
they derive their cultural values.  In this regard, many groups consider the landscape to be part of 
a living cultural system, which encompasses both the people and the land together.  The most 
sacred and places for Native Americans are those where there is a symbiotic relationship among 
land, religion and people - and the place is important in the creation/origin stories of the people.  
It is these places where there are shrines or offering places and where ceremonies and rituals are 
conducted.   
 
Developing a cultural understanding about the sacredness of a TCP is difficult within the 
parameters of a NEPA analysis.  Pilles13 notes that we can only attempt to describe the major 
characteristics to which values are assigned that lead to an understanding of the deep, cultural 
meaning of the Peaks to the tribes for which they are sacred. 
 
Two examples of the cultural significance of the San Francisco Peaks are the Hopi and Navajo 
peoples’ religious and spiritual connections to the Peaks, as discussed below.  
 

Hopi  

Hopi clans migrated through the San Francisco Peaks (called Nuvatukyaovi, “High Place of 
Snow”), made settlements nearby, and placed shrines on the Peaks.  All of the religious 
ceremonies focus on Nuvatukyaovi and demonstrate the sacred relationship of the Peaks to the 
Hopi people.  The history of clan migrations through the area continue to be related, discussed, 
and passed on from generation to generation.  The Peaks contain clan and society shrines, and 
gathering areas for medicinal and religious use.  Hopi religious leaders visit the Peaks annually.  
The San Francisco Peaks are the spiritual essence of what Hopis consider the most sacred 
landscapes in Hopi religion.  They are the spiritual home of the Katsinam,14 significant religious 
beings that all Hopis believe in, and are therefore, sacred.  The ceremonies associated with the 
Peaks, the plants and herbs gathered on the Peaks, and the shrines and ancestral dwellings 
located in the vicinity of the Peaks are of central importance to the religious beliefs and traditions 
that are the core of Hopi culture.15   
                                                 
12 Kelley and Francis, 1994 
13 Pilles, 2003 
14 Note:  “Katsina” and “Katsinam” are the linguistically correct ways of spelling the more-commonly used terms 
“Kachina” and “Kachinas”. 
15 Titiev, 1944; Loftin, 1991 
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Katsinam represent the multi-layered spirit powers who personify nature:  clouds, sky, storms, 
trees, etc.  They function as protective supernatural beings who can help humans if they are 
asked properly and respectfully.  They also represent the spirits of Hopi ancestors who, in the 
form of clouds, bring much-needed rain.  They serve as entertainers and discipliners of children, 
look after the interests of humans, serve as intermediaries to the gods, and can bestow good 
fortune, such as fertility, power, and long life.16   
 
The Hopis recognize hundreds of specific Katsinam who personify the forces of nature and the 
spiritual essence of plants, animals, other tribes, specific people and supernatural forces.  
Katsinam return to live in Hopi villages every year, beginning in February after descending from 
their home on top of the San Francisco Peaks.  The top of the Peaks is considered to be a cloud 
house, since the Katsinam are manifested as clouds.17  There is a kiva for the Katsinam on the 
very top of the Peaks18 and the Ka’nas Katsina, for example, lives in an ice cave on top of the 
Peaks.19   The Katsinam remain in the villages until Niman, the Going Home Ceremony, in late 
July, at which time they return to the San Francisco Peaks.  Boughs are collected from the Peaks 
for use during Niman; water from springs is collected as well, usually from high up on the 
Peaks.20

 
The Peaks are one of the major landmarks that define the traditional and spiritual boundaries of 
Hopitutsqwa, “Hopi land” and the territory for which they act as stewards of the land through 
their pact with Ma’saw, the guardian of this world.21  The Peaks are mentioned, or figure 
prominently, in numerous folk tales and oral traditions of the Hopi.22 These traditions mention 
the Peaks as a reference point23 or as the location where the stories took place.  
 
Pilles24 notes that trails lead from the Hopi Mesas to the San Francisco Peaks and are 
traditionally used as part of annual pilgrimages and collecting expeditions.  During the winter 
solstice when the Soyalung ceremony is done, the Hopi re-enact their emergence tradition.  
Pilgrimages are made to the Peaks to collect Douglas-fir, evergreen plants, and ice for the 
ceremony.  “Prayers are said for prosperity, for good health, for our own families, our 
grandchildren, ourselves, and for the world over.”25  Former Tribal Chairman Ferrell Secakuku 
describes the Peaks as a spiritual center of the Hopi.  “We go there to make prayers to our 
ancestors and deities to protect us and to support our prayers when we do our ceremonies, so we 

 
16 Loftin, 1991 
17 Malotki, 1987:10 
18 Malotki, 1987:32,169 
19 Malotki, 1987:30 
20 Pilles, 2003 
21 Id. 
22 Nequatewa, 1936; Parsons, 1967 
23 Mullett, 1979:76, 80; Nequatewa, 1936:86-93 
24 Pilles, 2003 
25 Reid, 2001 
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could come in touch with the cloud people, who bring rain.  Rain is a symbol of life.  Rain 
represents nourishment.”26  
 

Navajo  

The Navajo people believe that the Creator placed them on land between four sacred mountains:  
Blanca Peak in Colorado, Mount Taylor in New Mexico, the San Francisco Peaks in Arizona, 
and Hesperus Peak in Colorado.  According to their own history, the Navajos have always lived 
between these mountains.  Each of the four mountains is associated with a cardinal direction, 
symbolizing the boundaries of the Navajo homeland.  For the Navajo, the Peaks are the sacred 
mountain of the west, Doko’oo’sliid, “Shining on Top,” a key boundary marker and a place 
where medicine men collect soil for their medicine bundles and herbs for healing ceremonies.  
Navajo traditions tell that San Francisco Peak was adorned with Diichilí, Abalone Shell, Black 
Clouds, Male Rain, and all animals, besides being the home of Haashch’éélt’i’í (Talking God), 
Naada’algaii ‘Ashkii (White Corn Boy), and Naadá ‘Altsoii ‘At’ééd (Yellow Corn Girl).  The 
sacred name of the Peaks is Diichilí Dzil – (Abalone Shell Mountain).  The Navajo people have 
been instructed by the Creator never to leave their sacred homeland.27  Dook’o’osliid and the 
other three sacred mountains are the source of curing powers.  They are perceived as a single 
unit, such as the wall of a hogan, or as a particular time of a single day.  Dook’o’osliid is seen as 
a wall made of abalone shell and stone, with mixed yellow and white bands.28

 
The Peaks are recognized as a source of water.  As one Navajo said, “I go to the Inner Basin to 
place nlt’iz and prayers for rain.”  The Peaks contain numerous sacred places, such as springs, 
trails, cairns, offering places, plant gathering areas, and mineral gathering areas.  In addition, 
rocks, plants, trees, coal, clay, water, and soil are specifically collected from the Peaks.29  Each 
of these is important for specific ceremonies as well as for food and other every-day purposes.30  
For example, pinyon nuts and firewood collecting are the main reasons Navajo go to the forests, 
other than to collect medicinal plants.31  Ear ache medicine was prepared from the pulp of a tree 
(tsidisi) found on the San Francisco Peaks.32  Animals living on the Peaks are also sacred, such 
as owls and other birds.  Owls have a sacred and significant place in Navajo history and are 
responsible for specific ceremonial actions such as the Tl’ee’ii (the Nightway, or Yeii-bi-cheii).  
 
Pilles33 notes that some indication of the importance of the San Francisco Peaks to Navajo in 
their daily lives can be seen from Vannette and Fearey’s study of Navajo uses of the National 
Forests of northern Arizona.  In a specific study of these uses, 37 percent of their informants 
indicated that they gather medicine from sacred places, 23 percent said they pray to them, and 20 

                                                 
26 Id. 
27 http://www.lapahie.com/San_Francisco_Peak.cfm; http://www.cpluhna.nau.edu/Places/san_francisco_peaks.htm
28 Reid, 2001 
29 Vannette and Fearey, 1981:47 
30 Cameron Chapter, 1992; Jensen et al, 1998 
31 Vannette and Fearey, 1981:44 
32 Franciscan Fathers, 1910:112, 202 
33 Pilles, 2003 
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percent said they make offerings at these sacred places.34  In other words, sacred places, pre-
eminently the San Francisco Peaks, play an important role in the lives of at least 37 percent of 
the Navajo people living in northern Arizona. 
 
Today, ceremonies are conducted on the Peaks by both the Hopi and Navajo people.  For 
example, plants and herbs are gathered and shrines and ancestral dwellings visited.  There are 
numerous medicinal herbs and other plants at several levels of the Peaks that are used in 
traditional ceremonies and to treat the ailments of Native American people.  The tribes have not 
identified any plants or other natural resource materials gathered within the Snowbowl SUP area.  
Both tribes (and others as needed) have access to their sacred sites, conduct ceremonies, and 
gather plants of traditional importance and herbs when needed.  These activities are of central 
importance to the cultural and religious values of both tribes.   
 

Other Tribes 

The Hopi and Navajo are most directly associated with the Peaks, and their religious and 
spiritual connections to the Peaks have been relatively well documented.  Therefore, only brief 
mention of a sample of the other tribes with spiritual connections to the Peaks is offered here.   
 

Apache  

The Peaks are a very important and powerful place to many traditional Apache people in San 
Carlos and elsewhere.35  Mountains are prayed to because clouds hang on them and Lightning 
People are on them.  As with other tribes in their concepts of the relationship of mountains to 
water,  
 

“When we go up the Mountain we pray as we go.  We take every step with 
prayer.  When our prayers are answered we see the water come.  There are 
life-giving waters on the Mountain.  The rain that comes sprinkles 
everyone even in the valley and it blesses everyone.  Our prayers go 
through the Mountain, to and through the top of the Mountain.”36   

 
They are prayed to for crops, life, and hunting.37  Mountains are also considered to be the home 
of the ga’an (mountain spirits) and the San Francisco Peaks have been identified as one of the 
places of the ga’an.38  Because of this, people did not go far up the San Francisco Peaks, as 
supernatural beings lived on the top.39  Their association with mountains is also reflected by their 

                                                 
34 Vannette and Fearey, 1981:31 
35 Cassa, 1999. 
36 Stanley, 1992: in Spoerl, 2001 
37 Goodwin, 1929-1939:89 
38 Goodwin, 1929-1939:85 
39 Goodwin, 1969:44 
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dress.  They usually have spruce boughs tied to them as well as eagle and turkey feathers - birds 
that are often associated with the mountains.40   
 

Acoma 

The San Francisco Peaks are the western boundary marker for the Acoma, and are considered to 
be their Guardian of the West.  The Acomas’ protection shrine is on top of the Peaks.  They 
perform ceremonies on the Peaks and collect soil, water, and plants from it for ceremonial and 
medicinal purposes.  
 

Yavapai 

The San Francisco Peaks are recognized as the northeastern boundary of Yavapai territory41 and 
contain “a lot of sacred things.”42  The area around the Peaks was used to collect pinyon nuts and 
grass seeds as well as for hunting, collecting wild plants for food, and other plants for 
medicines.43  Songs are sung about the Peaks and relate to various specific places and areas. 
 

Hualapai and Havasupai 

The Hualapai and Havasupai perceive the world as flat, marked in the center by the San 
Francisco Peaks, which were visible from all parts of the Havasupai territory except inside the 
Grand Canyon.  The commanding presence of the Peaks probably accounts for the Peaks being 
central to the Havasupai beliefs and traditions, even though the Peaks themselves are on the edge 
of their territory.44

 
Zuni  

The San Francisco Peaks are an ancestral site in the Zuni migration narrative.  Willow, aspen, 
and medicinal herbs are collected from the Peaks, as well as soil.   
 

SUMMARY OF CULTURAL RESOURCE INVESTIGATIONS WITHIN THE SUP 
AREA 

CNF Archaeology records indicate that at least 14 cultural resources surveys have been 
conducted within the Snowbowl SUP area since 1980.45  These surveys provided cultural 
resource clearance recommendations for the development of the Snowbowl to its current state 

                                                 
40 Goodwin, 1929-1939:88 
41 Khera and Mariella, 1983:39 
42 Marquez, 1998 
43 Schroeder, 1959 
44 Id. 
45 Bremer 1987, 1989; Bremer and Holden, 1986; Clements 1981; Dosh, 1997, 1999, 2002; Farnsworth, 1986, 1993; 
Geib, 1983; Harper, 1995a, 1995b; Kelley, 1980; Pilles, 1988; Stein and Pilles, 1981 
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under the auspices of the Record of Decision (ROD) that approved the 1979 Final Environmental 
Statement for the Arizona Snowbowl Ski Area Proposal.46    
 
Prior to 1979, Snowbowl had operated the Agassiz Chairlift with two primary trails.  Following 
the 1979 ROD, Snowbowl made plans for the Hart Prairie Chairlift.  A cultural resources survey 
of that lift was conducted by the Northern Arizona University (NAU) Department of 
Anthropology,47 recording one cultural property outside the proposed alignment - the site of the 
original Snowbowl Lodge, which was constructed in 1941 and subsequently burned to the 
ground in 1952.  The Hart Prairie Chairlift alignment was later modified so that the new 
alignment – as well as the site of a proposed Hart Prairie Lodge, the Sunset and Aspen chairlifts 
and their associated ski trails, and new trails serviced by the Agassiz Chairlift – was included in 
the areas surveyed by NAU.48  At the same time, CNF archaeologists conducted a survey of the 
existing ski trails.49  No additional cultural resources were identified.  In a letter from Ann A. 
Pritzlaff, Arizona State Historic Preservation Officer, to Neil R. Paulson, CNF Forest Supervisor, 
dated September 11, 1981, the site of the original Snowbowl Lodge50 was determined ineligible 
for listing on the NRHP and clearance for the first stage of development was granted by the 
CNF.  In 1983, NAU surveyed a small block area between the Snowbowl Road and the 
Snowbowl maintenance shop road, a power line extending to the south from the maintenance 
shop, and a right-hand turning lane off of U.S. Highway 180 at the other end of Snowbowl 
Road.51  No cultural resources were identified. 
 
From 1986 to 1995, CNF archaeologists conducted all surveys within the Snowbowl SUP area.  
Farnsworth surveyed for replacement of the Agassiz Chairlift, the construction of the Aspen 
Chairlift52, minor trail improvements within Lower Bowl (trail #29), Logjam (trail #25), and 
along Ridge Run (trail #26), and the road shoulders between Hart Prairie Lodge and Agassiz 
Lodge.53  That same year, Bremer reported on a survey of Pomal,54 and the following year, on a 
survey of proposed telephone and power corridors between Hart Prairie Lodge and the 
maintenance shop (another survey previously covered by Clements55 and Geib56).  In 1988, 
Pilles provided the documentation, assessment, and recommendations for converting an existing 
restroom into a locker room.57  The existing structure was determined ineligible for listing onto 
the NRHP because it was less than 50 years old.  The following year, clearance documentation 

 
46 USDA Forest Service, 1979 
47 Kelley, 1980 
48 Clements, 1981 
49 Stein and Pilles, 1981 
50 AR-03-04-03-199 
51 Geib, 1983 
52 Clements, 1981 
53 Farnsworth, 1986 
54 Bremer, 1986 
55 Bremer 1987, 1989; Bremer and Holden, 1986; Clements 1981; Dosh, 1997, 1999, 2002; Farnsworth, 1986, 1993; 
Geib, 1983; Harper, 1995a, 1995b; Kelley, 1980; Pilles, 1988; Stein and Pilles, 1981 
56 Geib, 1983 
57 Pilles, 1988 
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was provided for additional parking areas (another previously covered survey by Clements)39 and 
minor trail improvements at the top of the Sunset Chairlift, along the Agassiz Chairlift, and 
within Lower Bowl (trail #29) and through Logjam (trail #25).  In 1993, Farnsworth reported on a 
survey of trail widening from Lower Bowl (trail #29) through Logjam (trail #25) and Wild Turkey 
(trail # 20), and smaller improvements between Ridgeway (trail #22) and Blackjack (trail #17).58  
More recently, the two-track road from the maintenance shop to the top of the Sunset Chairlift, 
the top of the Hart Prairie Chairlift, and an area around Agassiz Lodge was surveyed;59 soon 
thereafter followed by a survey of an existing parking area west of the Hart Prairie Lodge 
(another survey previously covered by Clements),60 the newly proposed ski trail between Casino 
(trail # 23) and Logjam (trail #25), and large block areas between the Hart Prairie Chairlift and 
Ridge Run (trail #26).61  Harper recorded one historic "dendroglyph" (carved bark of an aspen 
tree) northeast of Agassiz Lodge, which was inscribed "DANIAL GALAR - Julio 29 1928."  It 
was recorded as an "Isolated Find" and determined ineligible for the NRHP. 
 
In 1997 and 1998, additional survey work was assigned to Northland Research.  The first of 
these surveys included a cellular tower location within the maintenance area, where no cultural 
resources were recorded.  The remaining surveys filled gaps between areas covered by prior 
surveys, totaling approximately 120 acres and including approximately 15 acres of previously 
surveyed coverage.  In addition, another 95 acres were surveyed within the lower end of the SUP 
area to complete the survey of the entire SUP area, except for approximately 70 acres of steep, 
high-altitude areas within the permit area where cultural resources are unlikely to occur.  The 
plan to exclude those 70 acres was accepted by CNF, and the final clearance report for the entire 
SUP area was completed in 1999.62  Through all of these surveys, no significant or eligible 
cultural resources were recorded within the Snowbowl SUP area.   
 

SURVEY OF PROPOSED RECLAIMED WATER PIPELINE ROUTE 

An intensive cultural resource survey was conducted within the proposed reclaimed water 
pipeline route between the City of Flagstaff and the Snowbowl that included all land that had not 
been previously included in prior surveys.  The proposed route traverses both public and private 
lands, including the CNF, Arizona State Trust land, City of Flagstaff land, and land owned by 
Lowell Observatory (refer to Figure 2-4).  Much of the route lies within the existing rights-of-
way of Snowbowl Road and the Transwestern Pipeline Company, Flagstaff Lateral Pipeline.  
The total length of the proposed pipeline route is 78,012 linear feet.  A total of 65,920 feet had 
been previously surveyed, leaving just 12,092 feet the subject of the new survey.  A 50-foot 
width was surveyed for the proposed reclaimed water pipeline right-of-way.   
 
With the exception of the route through Lowell Observatory, a short segment through Arizona 
State Trust land located in the adjacent Section 18, Township 21 North, Range 7 East, and a 

 
58 Farnsworth, 1993 
59 Harper, 1995a 
60 Clements, 1981 
61 Harper, 1995b 
62 Dosh, 1999 
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paved section along West Birch Avenue in Flagstaff, all of the proposed pipeline route had been 
included in three prior cultural resources inventory surveys.63  Previously unsurveyed portions of 
the route, totaling 2.3 miles of the right-of-way, were surveyed for this analysis resulting in a 
complete survey of the entire proposed pipeline route.  The results of the survey are discussed 
under “Environmental Consequences.”   
 
ENVIRONMENTAL CONSEQUENCES 

DIRECT AND INDIRECT EFFECTS  

In some cases, indicators were combined throughout the Direct and Indirect Effects section in 
order to avoid redundancy.  
 

Snowmaking 

Issue: 

The installation and operation of snowmaking infrastructure as described in the 
Proposed Action, and the use of reclaimed wastewater as a water source, will impact 
cultural and spiritual values associated with San Francisco Peaks.   

Indicator: 

Qualitative Discussion of the Cultural Values of the San Francisco Peaks and the 
Potential for Incremental Change As a Result of Implementation of the Proposed 
Action 

Alternative 1 – No Action 

Under the No Action Alternative no new construction or modification, including snowmaking 
infrastructure, would occur within the SUP area.  The impacts of selecting Alternative 1 on the 
sacred values of the Peaks are discussed under the next issue heading.  Current conditions that 
allow for the gathering of plants and other forest products, as well as visitation to shrines and 
other areas, would continue.  The spiritual values of the Peaks that are delineated in the cultural 
background section would continue as they are today.  The presence of the ski area on the Peaks 
would continue in its existing configuration.   
 

Alternative 2 – The Proposed Action 

The Hopi believe that the Peaks generate their own weather conditions, forming cumulus clouds 
that provide the life-giving rain to sustain crops, animals, and human life.  The rain also 
recharges groundwater supplies that result in a number of springs across the Peaks64 and beyond, 

                                                 
63 Dongoske, 2003; Purcell, 1992; Stein and Pilles, 1981 
64 Pilles, 2003, section 9:1 
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to the Hopi Mesas.  The Hopi believe that the addition of snowmaking would adversely impact 
the natural process of precipitation. 
 
The 1975 Hopi Tribal Resolution65 noted that there are numerous medicinal herbs and other 
plants at several levels of the Peaks that are used to treat the ailments of the Hopi people.  The 
Forest Service is unaware of any plants or other natural resource material used by the Hopi 
within the Snowbowl SUP area; however, the addition of new trails, increased parking, and the 
potential for additional annual visitation within the SUP area and the San Francisco Peaks 
themselves causes concern among the Hopi and other tribes that their areas of traditional use 
would be impacted.  Specifically, the Hopi make pilgrimages to shrines and use the Peaks for 
religious reasons such as gathering evergreens and herbs and delivering prayer feathers.  
 
Although the reclaimed water proposed for use in snowmaking fully meets both the EPA and 
ADEQ water quality standards, it is believed that trace levels of unregulated residual constituents 
within reclaimed water (e.g., pathogens, pharmaceuticals, hormones, etc.) could negatively 
impact the spiritual and medicinal purity of resident flora on the Peaks.  Several specific 
concerns have been raised about the impact of snowmaking on the spiritual values of the Peaks.  
 
The Hopi have expressed concern that plants that are used in ceremonies would be affected 
spiritually in two ways:  1) the increased water would impact the natural growth of plants, and 2) 
runoff from the Peaks to areas where they collect plants would not be pure, natural rainwater - 
thus affecting their spiritual content.  The Hopis’ traditional/medicinal uses of plants and water 
would therefore be directly affected.  An additional concern is that some of the reclaimed water 
once passed through hospitals or mortuaries could carry the spirits of the dead with it.  Those 
spirits, as part of the water draining from the Peaks, would then infiltrate plants, thus affecting 
their ritual purity.  
 
From both a Hopi and Navajo perspective, any plants that would come into contact with 
reclaimed water would be contaminated for medicinal purposes, as well as for use in ceremonies 
needed to perpetuate their cultural values.  The Navajo believe that the plants, rocks, life, and 
spirit of the Peaks need to be respected, and that the application of reclaimed water – which is 
believed to be unclean – on the land would desecrate the spirituality of the Peaks.  Both groups 
strongly believe that wastewater cannot be purified in any way, and that the use of reclaimed 
water would adversely affect the spiritual beings and forces that reside on the Peaks.  These 
concerns are focused on spiritual and cultural issues, not the actual biological purity of the water 
itself (i.e., to the tribes, it is irrelevant that reclaimed water meets EPA and ADEQ standards). 
 
The Hopi believe that the Katsinam are responsible for moisture and that the installation of 
snowmaking technology within the SUP area would alter the natural processes of the San 
Francisco Peaks and the responsibilities of the Katsinam.  As stated at an August 21, 2002 
meeting with the Hopi, “if Snowbowl makes their own snow, the Katsinam will say: ‘they can 
make their own moisture, they don’t need us’ and they will leave.  Snowmaking would desecrate 

 
65 The 1975 Hopi Tribal Resolution is explained in more detail below. 
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our beliefs.  Let the Katsinam make the moisture.”  In addition, spruce and Douglas-fir both have 
important ceremonial associations with moisture and the Peaks.  Douglas-fir, is perceived to be a 
house of the Katsinam and a strong attractor of rain.  The increased artificial snowpack that 
would result from snow-making would cause plants to be kept moist at times when the Peaks 
would normally be dry. This additional “false” moisture would interfere with the natural cycle of 
these trees, and their role in producing rain 
 
Finally, the Hopi and Navajo need to have access to sacred areas.  With an increased snowpack 
due to snowmaking within the SUP area, a concern was expressed that access to shrines and 
sacred places would be more difficult.  Currently, the Snowbowl provides summer access to 
Tribal members allowing them to ride the Agassiz Chairlift to the ridgeline making it easier for 
them to access the high elevation areas, beyond the Snowbowl SUP area, for religious purposes.  
Other than using the Agassiz Chairlift, it is not known if Tribal members access the Peaks by 
way of the SUP area or along the Humphreys Trail into the Wilderness.  If access for religious 
purposes does occur through the SUP area, it is likely during the late spring or summer months 
when snowpack is not an issue.  If access were desired over-the-snow, the snowpack on the 
lower reaches of the ski area if augmented with snowmaking would have a negligible persistence 
as compared with a natural snowpack.  
 
Thus, the additional ground disturbance and use of reclaimed water that would result from 
Alternative 2 would further contaminate the spiritual purity of the entire Peaks beyond the 
historic and existing levels.  The Hopi, Navajo, and other tribes have existed in the region of the 
San Francisco Peaks for thousands of years and have developed their cultures and religious 
institutions around the natural and cultural landscape of the San Francisco Peaks.  Traditions, 
responsibilities, and beliefs that delineate who they are as a people, and as a culture, are based on 
conducting ritual ceremonies they are obligated to perform as keepers of the land.  These 
obligatory activities focus on the Peaks, which are a physical and spiritual microcosm of their 
cultures, beliefs, and values.  Snowmaking and expansion of facilities, especially the use of 
reclaimed water, would contaminate the natural resources needed to perform the required 
ceremonies that have been, and continue to be, the basis for the cultural identity for many of 
these tribes.  
 
Under the Proposed Action the Forest Service would work with the Tribes to ensure continued 
and adequate access to special areas and accessibility for the collection of plants and other 
materials needed for ceremonies and medicinal purposes.  Monitoring of areas important to the 
Tribes would be conducted to protect them from other impacts such as public visitation or 
construction.  Efforts would be made to provide the Tribes the opportunity to conduct their 
religious activities in an uninterrupted manner. 
 

Alternative 3 

Under Alternative 3 no snowmaking would occur within the SUP area.  Without snowmaking, 
Alternative 3 addresses the concerns expressed by the Tribes about the integrity of the 
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natural/sacred landscape and plants as a result of the addition of reclaimed water and machine-
produced snow.   
 

Scarring of the Sacred Mountain  

Issue: 

Proposed ground disturbances and vegetation removal may result in permanently 
evident, visible alterations (i.e., “scarring”) of the San Francisco Peak’s landscape. 

Indicators: 

Narrative Description of Existing and Historic Vegetation and Ground Disturbance 
Within the SUP Area 

Quantification of Existing and Additional Proposed Temporarily and Permanently 
Evident Vegetation Disturbances/Removals 

Quantification of Existing and Additional Proposed Temporary and Permanently 
Evident Ground Disturbances 

Qualitative Discussion of the Cultural Significance of Proposed Ground and 
Vegetative Disturbances and Removal Within the SUP Area 

Alternative 1 – No Action  

Since approximately 1938, development of the Snowbowl has evolved with chairlifts, lodges, 
paved roads, parking lots, and ski and hiking trails.  Since that time, approximately 100 acres of 
overstory vegetation have been cleared throughout the Snowbowl’s SUP area, along with 
additional ground disturbance, for terrain and related infrastructure.   
 
While numerous changes to lands within the boundary of the Snowbowl SUP area have 
occurred, comments made to Forest Service personnel over the years indicate that the Peaks in 
fact retain an integrity of condition related to the traditional religious, cultural, natural, and social 
values that make the Peaks significant to the Tribal people of the region.66  However, from an 
ethnographic landscape perspective (as defined by the National Park Service – see Existing 
Conditions) historic ground and vegetation disturbance within the SUP area may have visually 
impacted the entirety of the Peaks, even if the disturbance did not occur in specific areas of 
ethnographic usage.  Therefore, selection of Alternative 1 may represent a continued impact on 
the Peaks’ spiritual character and the ability of rituals to perform their intended function.   
 
It should be noted that the tribes have always objected to the Snowbowl’s presence, due to their 
belief that any disturbance of the Peaks is sacrilegious.  Therefore, the continued use of the Peaks 
for a developed ski area continues to have negative impacts on its sacred values and related 
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cultural values.  Comments made at a Hopi public meeting indicate a belief that recent years of 
drought have been caused by the “misuse” of the Peaks by the Snowbowl’s existence and 
continued operations; however, there is also an enduring belief that the Peaks still retain their 
spiritual values.   
 
In 1975, through a Tribal Resolution, the Hopi Tribal Council objected to the development of the 
Snowbowl.  Their objection67 was based on a basic precept of Hopi religious and cultural values 
that the land is sacred, and the San Francisco Peaks are a most sacred part of the land.  Their 
sacred nature is evidenced by the existence of shrines within and around the Peaks, Hopi 
ceremonies are regulated by astronomical relationships with the Peaks, traditional religious 
practitioners gather medicinal herbs and other plants at several levels on the Peaks, and, most 
importantly, the Peaks are the home of the Katsinam.  In 1984, The Hopi Tribal Council passed 
another resolution68, which noted concerns about the development of trails by the CNF on parts 
of the San Francisco Peaks within the federally designated Wilderness area; their objection was 
based on the same issues as in the 1974 resolution - that the Peaks are sacred.  Both Hopi and 
Navajo oral testimonies emphasize the importance of the Peaks to their cultural integrity and 
religion.  Disruption of the natural presence of the Peaks disturbs the spiritual beings and forces 
that exist there.  As the natural qualities of the Peaks are modified and disturbed, so will the 
quality of life in general be adversely affected.69   
 
While the No Action Alternative would not change the current configuration of the Snowbowl 
and would cause no additional ground or vegetation disturbance to the area, the Hopi and other 
tribes remain in opposition to the Snowbowl’s continued presence on the sacred San Francisco 
Peaks landscape because of the negative impact on the religious beliefs and related cultural 
values of their people.   
 

Alternative 2 – The Proposed Action 

Ground disturbance associated with the Proposed Action is provided in Table 3A-1.   
 

Table 3A-1 
Proposed Action Ground and Vegetation Disturbance 

Type of Disturbance Amount of Disturbance (acres) 
Overstory Vegetation Removal 76.3 
Permanent Ground Disturbance 10.4 
Temporary Ground Disturbance 235.7a 
a Approximately 64 acres of temporary ground disturbance are associated with construction of the water 
pipeline between Flagstaff and the Snowbowl.   

 
Alternative 2 includes snowmaking infrastructure, construction of a 10 million gallon water 
impoundment, a reclaimed water pipeline extending from the City of Flagstaff to the ski area, a 
snowplay facility, additions to the lift and trail networks, additional parking lots and other 
                                                 
67 Hopi Tribal Resolution H-31-75. 
68 Hopi Tribal Resolution H-125-84. 
69 Carothers and House, 1985 
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infrastructural additions.  The permanent nature of these projects would be significant to the 
cultural landscape of the Peaks. 
 
The reader is specifically referred to the Aesthetic Resources section (Section D), within this 
chapter, for a detailed description and quantification of the anticipated temporarily and 
permanently evident ground disturbances and vegetation removal associated with the Proposed 
Action.   
 
The Peaks are perceived by some traditional religious practitioners as a sacred, living entity that 
would be physically harmed by any ground disturbances or vegetation removal.  Not only would 
the Peaks be scarred, but also there would be additional noise and activity, that would impact the 
Peaks’ ability to rest and recuperate for the forthcoming year’s religious ceremonies.  An 
example of the Hopi perspective on additional development within the SUP area can be gained 
from the December, 2002 public meeting, in which Mr. Raleigh Pooyouma noted that these are 
the only sacred peaks the Hopis have.  He noted that every month they go there for prayers.  In 
January and July they go to collect greens and herbs for the Bean Dance and Home Dance 
(Powamuy and Niman ceremonies).  He stated, “Development is like cutting the heart and blood 
vessels of a living being.”   
 
The sacred qualities are manifested by the undisturbed appearance of the Peaks as a landmark 
upon the horizon as viewed from the traditional or ancestral lands of the Hopi, Zuni, Acoma, 
Navajo, Apache, Yavapai, Walapai, Havasupai, and Paiute70.   
 
From a landscape perspective, additional ground and vegetation disturbance within the SUP area 
associated with the Proposed Action could further impact the visual quality, as well as spiritual 
integrity, of the Peaks beyond the existing conditions (Alternative 1).  This could impact the 
effectiveness of rituals conducted by traditional religious practitioners.   
 
Although no traditional religious practitioners have indicated that plants of traditional 
importance are collected within the Snowbowl SUP area, the removal of 76 acres of vegetation 
would affect the integrity of the Peaks and therefore impact its sacred values.  Ground 
disturbance within the SUP area, especially the 10 acres of permanent ground disturbance, would 
impact the sacred values of the Peaks and their spiritual nature.   
 
The Hopi are farmers, for whom agriculture is a cornerstone of their culture that is integrally 
related to the Katsinam and the San Francisco Peaks.  The Katsinam are believed to depart the 
San Francisco Peaks after the conclusion of the winter solstice to reside with the Hopi until they 
return to the Peaks after the summer solstice.  During their time at Hopi the Katsinam are 
involved in ritual dances in which they chant and pray for the needs of the people, especially for 
rain, fertility, good crops, and abundance for all.  The Katsinam and associated ceremonies are 
an integral part of Hopi agricultural concerns and needs.  The disturbance of their home could 

 
70 Pilles, 2003, section 8:1 
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have a direct impact on the Katsinam, and, as a result, successful harvests for the Hopi and their 
importance for perpetuation of Hopi culture. 
 
There is no way to quantify the amount and types of plants that are gathered by the Hopi and 
others for their ceremonies and medicinal use.  This information is private and only available to 
Hopi religious practitioners.  It is known, however, that pilgrimages do occur at specific times of 
the year for the purpose of visiting shrines and gathering certain plant materials such as Douglas-
fir and evergreen plants.  At this time, as far as the Forest Service knows, plants are gathered 
outside the Snowbowl SUP area.  The tribes have not identified any plants or other materials that 
are gathered or used from within the SUP area.   
 
Should the Proposed Action be selected, the Forest Service would work with those tribes actively 
using the area to identify any culturally significant plants within the Snowbowl SUP area that 
may potentially be disturbed by facilities construction and use.  If present, these plants could be 
relocated to new areas on the Peaks.  The Forest Service could also require the reintroduction of 
any plants that would be impacted.  The Forest Service would continue to work with the Tribes 
to promote and protect plants used for religious and tradition purposes outside of the permit area.  
Such a “habitat exchange” is one way to mitigate physical impacts to the Peaks.  In addition, 
feathering the forest canopy to minimize the visual impact of any new trails would help mitigate 
tribal concerns.  Neither of these methods would completely mitigate the spiritual impact to the 
Peaks, but could help alleviate direct impacts to vegetation. 
 

Survey of Proposed Reclaimed Water Pipeline Route 

All sections of the proposed reclaimed waterline route corridor, except those portions through 
Lowell Observatory, the State land in Section 18, and West Birch Avenue were previously 
surveyed and no archaeological resources were found during those surveys.  For planning 
purposes, a survey of the remaining locations of the proposed water pipeline corridor was 
conducted in 2003 to ascertain whether or not there are any archaeological resources present and 
to provide information for the Snowbowl EIS and the development of alternatives.  There are no 
archaeological resources present within the water pipeline route outside the Peaks TCP that 
cannot be avoided or mitigated.  Further, the proposed waterline right-of-way would not affect 
any significant contributing elements within the Lowell Observatory National Historic Landmark 
or Flagstaff Townsite Historic Residential District.71  
 

                                                 
71 A Memorandum of Agreement (MOA) has been prepared that stipulates survey, consultation, and mitigating 
actions for the entire Snowbowl project, including the waterline and any modifications to the project as presently 
described.  The MOA is contained in Appendix D of this FEIS.   
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Alternative 3 

Table 3A-2 
Alternative 3 Ground and Vegetation Disturbance 

Type of Disturbance Amount of Disturbance 
Overstory Vegetation Removal 64.4 acres 
Permanent Ground Disturbance 1.7 acres 
Temporary Ground Disturbance 130.3 acres 

 
Alternative 3 also reduces ground and associated vegetation disturbance with elimination of the 
snowplay facility and parking lot.  As compared to the Proposed Action, Alternative 3 reduces 
ground disturbance by approximately 114 acres72 and vegetation removal by approximately 12 
acres.   
 
While Alternative 3 includes a reduced amount of ground and vegetation disturbance than the 
Proposed Action, the overall impact to the sacred nature of the Peaks is estimated to remain the 
same.  The issue of disturbance to the Peaks is essentially not one of how much land is disturbed, 
but that any land is disturbed at all.  From the perspective of the Tribes, any additional 
disturbance to the landscape is adverse and would harm the spiritual nature of the Peaks, the 
effectiveness of the Tribes’ prayers to the Peaks and the spiritual beings that reside there, and the 
relationship between those beings and human-kind.  As with the Proposed Action, from an 
ethnographic landscape perspective, ground and vegetation disturbances within the SUP area 
could further impact the visual quality of the Peaks.  In addition to the Snowbowl’s existing 
facilities and trails, Alternative 3 may further impact the spiritual character of the Peaks and the 
ability for rituals to be effective.   
 
The Navajo consider the Peaks to be a living entity, the home of “the Mountain People,” that is, 
the wildlife, the plant people, people of the rocks, people of the underbrush, people of the water, 
and people of the sky, as well as being the source of rain.73  To alter the landscape then would 
harm this living being.  The amount of harm is not an issue; any harm to the Peaks will affect all 
the living things that reside there.   
 
The major issue with Alternative 3 concerns the effects related to vegetation removal and their 
visual impacts.  While the tribes have not identified any plants or other materials of traditional 
importance that are gathered from the Snowbowl SUP area, because they relate to the Peaks as a 
whole, as an ethnographic landscape, they are still concerned about plant and ground disturbance 
within the SUP area.  Should Alternative 3 be selected, the Forest Service would work with the 
Tribes to help mitigate their concerns by minimizing the visual impact of approved projects 
through feathering and prompt revegetation.  While these actions would not completely mitigate 
the spiritual impacts to the Peaks, they could help alleviate direct impacts to vegetation. 
 

                                                 
72 Approximately 64 acres of this reduction in ground disturbance are associated with off-site construction of the 
reclaimed water pipeline between the Snowbowl and Flagstaff.   
73 Pilles, 2003, section 8:1 
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National Register Nomination 

Some people feel the effects of the Proposed Action cannot be adequately described 
until the significant qualities of the San Francisco Peaks are identified as part of the 
National Register nomination process.  

Indicators: 

Narrative Discussion Why the Proposed Action is Not Dependent Upon Completion 
of the National Register Nomination/Designation Processes 

Narrative Discussion of the Ability for the Proposed Projects to Coexist With a 
National Register Designation If Nomination Is Approved 

Alternative 1 – No Action  

The San Francisco Peaks is a TCP as defined in National Register Bulletin 38: Guidelines for 
Evaluating and Documenting Traditional Cultural Properties.  The Peaks have also been 
determined eligible for inclusion in the National Register of Historic Places as part of the White 
Vulcan Mine Settlement Agreement and Mine Closure in August 2000.  As a result of its 
determination of eligibility, the Forest Service is required to consult with Tribes and interested 
parties regarding the effect of the Proposed Action upon the Peaks, regardless of whether the 
Proposed Action occurs.74  The Forest Service is in the process of completing a National 
Register nomination for the Peaks as a TCP.  The area to be designated as a TCP would be 
inclusive of the Arizona Snowbowl SUP and would encompass 74,380.5 acres of NFS lands. 
 

Alternative 2 – The Proposed Action 

The Proposed Action would have no impact on the National Register status of the San Francisco 
Peaks as a TCP.  Completion of a National Register nomination is underway by the Forest 
Service and will occur regardless of whether the Proposed Action is approved.  The Arizona 
State Historic Preservation Office, San Carlos Apache, Yavapai-Apache, Hualapai, and Yavapai-
Prescott Tribes have reviewed drafts of the nomination.  The Hopi are in the process of 
reviewing and commenting on the draft nomination.  The Snowbowl SUP area accounts for one 
percent of the area being nominated to the National Register,75 and it is assumed that the cultural 
values of the Peaks would be retained, even if the religious values were adversely effected as a 
result of the Proposed Action. 
 

Alternative 3 

The impacts of selection of Alternative 3 on the National Register eligibility of the San Francisco 
Peaks as a TCP are assumed to be identical to those of the Proposed Action - the cultural values 
that pertain to the Peaks would be retained, even if the religious values were adversely affected. 

                                                 
74 36 CFR Part 800, Protection of Historic Properties. 
75 Calculation based on the 74,381-acre area included in the TCP nomination and the existing 777-acre SUP area. 
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CUMULATIVE EFFECTS 

Scope of Analysis 

Spatial Bounds 

In considering the cumulative actions that have affected cultural resources in the past, and could 
potentially effect them in the future, the entirety of the San Francisco Peaks within the TCP 
boundary were evaluated.  As a result, past, present, and reasonably foreseeable future actions 
both within and beyond the Snowbowl SUP Area were considered in this cumulative effects 
analysis.   
 

Temporal Bounds  

The Peaks have maintained a cultural and religious role in the lives of indigenous peoples in the 
Four Corners area for centuries – well before the establishment of the Snowbowl in 1938.  
Therefore, for the purposes of this cumulative effects analysis, it is assumed that effects to 
cultural resources on the Peaks began well before 1938, with impacts such as logging, mining, 
and fires, dating back to the latter half of the 19th Century. 
 

Past, Present and Reasonably Foreseeable Future Actions 

A review of past, present, and reasonably foreseeable future actions is important when 
considering effects to the religious and cultural values of the Peaks.  Past actions include a 
number of activities which have occurred on, and in the vicinity of, the San Francisco Peaks, 
both within and beyond the Snowbowl SUP area.  Appendix C includes the full list of past, 
present and reasonably foreseeable future actions analyzed in this document, as well as 
background information on each of them. 
 

Within SUP Area 

1. Development of ski area infrastructure over the past six decades, including: aerial and 
surface lifts, approximately 139 acres of developed trails, two guest lodges, paved and 
dirt roads, and parking facilities 

2. Year-round visitation and activities including skiing, the summer Sky Ride program, 
weddings, and occasional concerts. 

3. Snowbowl Wireless Communications Site (approved but yet to be constructed)  
 

Outside of SUP Area 

1. Development of  the Inner Basin Well Field 
2. Ongoing improvements and maintenance to the Inner Basin Water Pipeline  
3. Adjacent private land development 
4. Kachina Peaks Wilderness designation 
5. Snowbowl Road parking restrictions 
6. San Francisco Mountain Mineral Withdrawal 
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7. White Vulcan Mine Settlement and Reclamation  
8. Peaks Segment of the Arizona Trail 
9. Miscellaneous/ongoing recreational uses 
10. Bebbs Willow Restoration Project 
11. Peaks Nomination to National Register 
12. Fort Valley Restoration Project 

 
Considered individually, none of these projects has been regarded as posing, adverse effects on 
the spiritual or cultural values of the Peaks.  However, when considered cumulatively, these 
individual projects may have already affected these values to an unknown degree.   
 

Alternative 1 – No Action 

From an ethnographic landscape perspective, over time, the previously-noted historic ground and 
vegetation disturbances have individually and cumulatively effected, or “scarred,” the Peaks.  
Visual impacts on shrines and trails used for traditional religious and cultural purposes may 
affect the integrity and effectiveness of tribal ceremonies and prayers directed to the Peaks.  As 
indicated, when considered individually, none of these projects has been determined to have 
caused, adverse indirect effects to the Peaks.  However, when considered cumulatively, they may 
have affected the Peaks’ spiritual character and its centrality to traditional religious and cultural 
perspectives.  
 
While the tribes have indicated concern and dissatisfaction with the existing conditions of the 
Peaks due to historic projects and activities, they have not indicated that past actions and the 
continued existence of permitted activities within the Snowbowl SUP area would have any 
additional effects on their abilities to continue conducting their religious ceremonies.  Some 
statements, including one made on December 9, 2002 by Bucky Preston at the Kykotsmovi 
public meeting, indicate concern with the existing conditions: “that the drought may be a result 
of the developments and activities that have occurred on the Peaks.  This is the way the spirits 
tell the people that something is wrong; by not providing much needed moisture.”  In 1981, 
former Hopi Tribal Chairman Abbott Sekaquaptewa stated,  
 

“…Hopis believe that continued or expanded commercial use of the home 
of the Katsinam (the Peaks) for a ski area or any other similar commercial 
or recreational purpose, would constitute a direct affront to the Katsinam 
and to the Creator, thereby resulting in severe adverse consequences to the 
Hopis and all mankind….”   

 
While these statements indicate concern over the effects of commercial use of the Peaks upon 
Hopi culture and quality of life for humanity, under the No Action Alternative, on-going 
religious practices would continue. 
 
Past, present, and reasonably foreseeable projects that could have a negative effect on the 
spiritual integrity of the Peaks due to scarring and increased human/infrastructural presence 
include:  construction of the Inner Basin Well and Pipeline; increased recreational use of the 
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mountain; the construction and operation of the White Vulcan Mine; past and present mining 
operations on patented mining claims; construction of various utility corridors; adjacent private 
land development; and special uses such as weddings and family reunions in the area.  
 
However; positive effects have been identified as well.  Closing of the Snowbowl Road to winter 
parking and thereby dispersed Snowplay activities has had a positive effect on the San Francisco 
Peaks and traditional uses as Native Americans have safer and improved access to areas along 
the road and are now able to conduct traditional practices in a more uninterrupted/private 
manner.  Forest restoration projects have also had a positive effect on the Peaks.  Aspen 
exclosures, wildlife closure areas, road closures, Hart Hill restoration, the Kachina Peaks 
Wilderness designation, Fort Valley Ecosystem restoration, White Vulcan Mine Settlement and 
Restoration, and trails that concentrate previously dispersed use have all had positive effects on 
the Peaks because they are helping to restore the area to a more natural state through ecosystem 
restoration and limiting dispersed, public use.  Determining the Peaks eligible for the National 
Register of Historic Places has provided the Peaks additional protection in that any undertaking 
on the Peaks now requires specific tribal consultation. 
 

Alternative 2 – The Proposed Action 

In a cumulative context, all alternatives would result in adverse, long-term effects to the cultural 
and spiritual values of the Peaks.  While the Proposed Action would ultimately have a greater 
cumulative effect, due to the introduction of snowmaking and reclaimed water, under either 
action alternative the development of additional facilities would further affect the current 
physical and spiritual condition of the Peaks when assessed with other past, present and 
reasonable foreseeable future projects.   
 
According to Daniel Peaches, member of the Dine’ Medicine Man’s Association,  
 

“Once the tranquility and serenity of the Mountain is disturbed, the 
harmony that allows for life to exist is disrupted.  The weather will 
misbehave, the ground will shift and tremble, the land will no longer be 
hospitable to life.  The natural pattern of life will become erratic and the 
behaviors of animals and people will become unpredictable.  Violence will 
become the norm and agitation will rule so peace and peacefulness will no 
longer be possible.  The plants will not produce berries and droughts will 
be so severe as to threaten all existence.”76   

 
Native American inhabitants of the area believe not that they own the land, but that they are only 
custodians responsible for passing the resource on to the next generation – unimpaired.  Both 
Hopi and Navajo traditions emphasize the importance of the Peaks to the cultural integrity of 
their people.  All tribes consulted indicate that disruption of the natural presence of the Peaks is a 
disturbance to the guiding spiritual forces that reside there, and as the natural quality of the Peaks 

                                                 
76 Peaches, 1998  
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succumbs to the manipulations of humans, it is believed that the cultures of the tribes also will 
perish, and that all life will be adversely affected.77   
 
Many tribal members believe the ground and vegetation disturbance that would occur as a result 
of implementing the Proposed Action, in addition to past ground-disturbing activities, could lead 
to the following cumulative impacts to the San Francisco Peaks: 
 
• Further destroys the reciprocal relationship between humans and spiritual forces needed to 

maintain the traditional cultures of the tribes.  
• Further impact the visual quality of the San Francisco Peaks. 
• Additional scarring of the Peaks further disturbs the spiritual forces and beings who reside in 

the Peaks and, as a result of this disturbance, impairs the effectiveness of ceremonies needed 
to maintain the harmony of life and existence of all living things.  

• With better facilities, the ski area would receive increased annual visitation.  As a result, 
there may be more opportunity for conflicts with traditional use of the mountain and an 
overall disturbance of the Peaks’ tranquility and serenity. 

 
Therefore, beyond the previously-identified direct/indirect impacts of machine-produced snow 
and reclaimed water use on the spiritual integrity of the Peaks, from a Tribal perspective, 
additional vegetation and soil disturbance related to construction of additional developed trails, 
roads, parking lots, buildings and snowmaking infrastructure would further affect the cultural 
landscape of the San Francisco Peaks, potentially causing additional physical harm through 
scarring.  In addition, implementation of Alternative 2 would increase total annual visitation to 
the Peaks, thereby disturbing its tranquility and serenity.  As noted, from an ethnographic 
landscape perspective, additional ground and vegetation disturbance, use of reclaimed water and 
the increased moisture that would result from machine-produced snow within the SUP area 
combined with other past, present, and reasonably foreseeable future projects could further 
cumulatively impact the visual quality and spiritual integrity of the entirety of the Peaks.   
 
The positive effects would be the same as they are for the No Action Alternative.  Additionally, 
more opportunity for monitoring special places may result.  The development of a Cultural 
Center within the SUP area could offer tribes the opportunity to educate the general public about 
the sacred nature of the Peaks.  Increased public awareness, when considered cumulatively with 
other previously-identified positive impacts may then help minimize future impacts on the 
religious and cultural values of the Peaks. 
 

Alternative 3 

Ground and vegetation disturbance that would occur as a result of implementation of Alternative 
3 are essentially the same as under the Proposed Action, minus that associated with the 
snowmaking system and snowplay area.   

                                                 
77 Pilles, 2003 
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As with the Proposed Action, when considered with other past, present and reasonably 
foreseeable future actions, implementation of Alternative 3 would result in adverse, long-term 
cumulative effects to the cultural and spiritual values of the Peaks, as described in the previous 
pages.  
 
The positive cumulative impacts would be the same as they are for the No Action Alternative 
and Alternative 2.   

 
IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

There are three potential impacts that would have long-term and lasting effects on the Peaks 
from a cultural perspective:  1) the addition of snowmaking technology (adding moisture to the 
Peaks at times when it is otherwise dry); 2) the use of reclaimed water rather than relying on 
natural precipitation to create snow; and 3) the removal of vegetation and ground disturbance for 
the construction of trails and other infrastructure.  Under all alternatives, the spiritual and cultural 
values of the Peaks as they relate to the tribes would continue to be impacted and are perceived 
by many tribal members as irretrievable for as long as the current and proposed facilities exist 
within the Snowbowl SUP area.   
 

Alternative 1 – No Action 

While the historic and present impacts to the cultural and spiritual qualities of the Peaks are 
believed to be irretrievable in nature, with time, the SUP area could technically be reclaimed by 
removing the buildings, equipment, and other infrastructure at the Arizona Snowbowl and 
rehabilitating the area to return it to a near-natural appearance.  Therefore, historic and present 
cultural and spiritual impacts are not considered irreversible under the No Action Alternative 
 

Alternative 2 – The Proposed Action 

With implementation of the Proposed Action, it is assumed that there would be much greater 
disruption to the spiritual and cultural values of the tribes than currently exists and the impacts 
would be longer lasting.   
 
It is difficult to assess whether the impacts are irretrievable or irreversible in the case of 
snowmaking, as tribal members believe it is the spiritual beings and forces who create 
precipitation.  Many Hopi believe that with the addition of snowmaking technology on the Peaks, 
there is the possibility that the katsinam would leave or stop making snow because they would no 
longer be needed (i.e., “if people can make their own moisture, they do not need the 
katsinam…”).  Many Hopi believe that even if snowmaking is suspended or removed for a 
period of time, it is impossible to determine for certain whether or not the katsinam would return 
or renew the production of moisture.  While there is no means to assess how religious values 
would be permanently impacted with the use of snowmaking technology, based on the belief 
systems of many of the tribes, at least a portion of these impacts must be considered as a 
potentially irreversible impact to these tribes’ religious and cultural foundations.  In addition, the 
use of reclaimed water is believed by the tribes to be impure and would have an irretrievable 
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impact on the use of the soil, plants, and animals for medicinal and ceremonial purposes 
throughout the entire Peaks, as the whole mountain is regarded as a single, living entity.  
 
Additional vegetation and ground disturbance due to the construction of new parking lots, trails, 
lifts and infrastructure under the Proposed Action would impact the Peaks, as indicated in the 
analysis of direct and indirect effects.  When viewed from the tribal perspective the impacts of 
vegetation removal to the spiritual and cultural qualities of the Peaks can be regarded as 
irretrievable in nature, since they effect values based upon faith and cultural beliefs.  However; a 
literal interpretation of the terminology implies that historic and proposed ground/vegetation 
disturbance could be considered reversible because ecological, visual, and aesthetic functions of 
the landscape of the Peaks (within and outside of the SUP area) could be restored in the long 
term if facilities were removed and disturbed areas allowed to recover.  Regardless, the Forest 
Service acknowledges the tribal perspective of the effects of “scarring” on the sacred landscape 
and that the associated spiritual and cultural impacts may in fact be considered irreversible in 
nature.   
 

Alternative 3 

Ground and vegetation disturbance on the Peaks would be reduced in Alternative 3 as compared 
to those of the Proposed Action.  Overstory vegetation removal is reduced by 11.9 acres, 
permanent ground disturbance is reduced by 8.7 acres, and temporary ground disturbance is 
reduced by 105.4 acres.     
 
Under Alternative 3, from some tribal perspectives, additional ground and vegetation disturbance 
may represent an irretrievable impact to the spiritual integrity of the Peaks and to the use of soils, 
plants, and animals for medicinal and ceremonial purposes.  However, with time the SUP area 
could, theoretically, be reclaimed and infrastructure dismantled.  Therefore, these impacts are not 
considered irreversible. 
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3B. NOISE 

SCOPE OF THE ANALYSIS 
This noise analysis was conducted within, and adjacent to, Snowbowl’s SUP area.  This analysis 
was conducted in four phases: 
 

1. Ambient78 noise level monitoring:  Sound level measurements were performed to help 
determine the existing ambient noise levels for this area.  

 
2. Noise Level Prediction:  Based on sound level data, and locations for the various 

equipment proposed to be used, noise levels were calculated and predicted for 
closest/worst-case receiving locations. 

 
3. Determined/Developed Acceptable Noise Level Limits:  Applicable studies, codes, and 

standards were researched in order to determine the acceptability of the potential noise 
levels from the proposed operations. 

 
4. Conclusions:  Noise level predictions were compared with existing ambient noise levels 

and acceptable noise level limits. 
 
EXISTING CONDITIONS 

AMBIENT NOISE LEVELS 
Based on professional judgment, ambient noise level measurements in the vicinity of the 
Snowbowl were collected at three locations:  1) the northwest section of the Snowbowl’s base 
area – near the bottom terminal of the Hart Prairie Chairlift; 2) just off of Snowbowl Road, 
approximately ¼ mile southwest of the base area; and 3) in the Hart Prairie/The Nature 
Conservancy area, along Forest Road 151 (and east of the road at the Kachina Peaks Wilderness 
boundary).  Measurements were taken at the Snowbowl in order to obtain a baseline ambient 
noise level at the “source” location.  The other measurement sites were selected to determine the 
ambient noise level at the “receiving” locations of concern (i.e., the nearest Wilderness and 
residential areas).  Measurements were performed on Sunday night the 24th of August, 2003.  
Sunday night was selected because it was assumed that it would give the most conservative (i.e., 
the quietest) ambient levels.  Weather during the measurement period was calm and clear with no 
wind.   
 
The ambient noise levels are highly dependant on the amount of wind on a given night.  Based 
on the noise level measurements, the ambient noise level at each of the three sampling locations 

 
78 Ambient - (As used in this report) Typical background noise associated with a given environment excluding the 
specific noise under investigation and the transient noise from isolated identifiable sources. 
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could be 30 (dBA)79, or lower, on a calm, clear night.  However, with 10 mile per hour winds, 
the ambient could exceed 43 dBA. 
 
The existing noise sources in the area include snowmobiles, passenger vehicles, and wind.  The 
existing noise impacts from these sources to the receiving locations could range from 43-85 
dBA.  This is based on the following typical sound levels: 
 

Table 3B-1 
Typical Sound Levels from Various Sources 

 50 Feet 250 Feet 1,000 Feet 
Snowmaking Tower Gun 85 dBA 71 dBA 59 dBA 
Snowmobile (1) 85 dBA 71 dBA 59 dBA 
Passenger vehicle (1) 67-71dBA 53-57dBA 41-45dBA 
Wind 43+ dBA 43+ dBA 43+ dBA 
Source: Acoustical Consulting Services, 2003.  

 
A contour plot portraying the behavior of sound level versus distance for the stronger sources 
outlined in Table 3B-1 (the snowmaking tower gun and the snowmobile) is shown in 
Figure 3B-1. 
 

                                                 
79 dBA - Sound pressure level expressed in decibels, filtered or weighted at the various frequencies to approximate 
the response of the human ear.   
Decibel - A unit for measuring the intensity of sound.  The human hearing range is from 0 dB (the theoretical 
threshold of audibility) to 130 dB (the average pain threshold).  The sound pressure level in decibels is equal to 10 
times the logarithm (to the base 10) of the ratio between the pressure squared divided by the reference pressure 
squared.  The reference pressure used in acoustics is 20 microPascals. 



Figure 3B-1 
Sound Level versus Distance 

 
 

EXTERIOR NOISE STANDARDS 
There are no Coconino County or State of Arizona noise codes.  Because the Snowbowl is 
outside of the city limits of Flagstaff, the ski area is not subject to Flagstaff’s noise nuisance 
codes.   
 
Typical municipal ordinances set not-to-exceed limits and consider instantaneous noise levels 
below 50 to 55 dBA at night and 60 to 65 dBA during the day to be acceptable.  Some suburban 
and rural municipalities have set nighttime limits as low as 45 dBA.80   
 
The only applicable national noise code is established in the US Housing and Urban 
Development Department (HUD) regulations.  The potential noise from Snowbowl is not subject 
to HUD but is still in compliance.  HUD sets forth the following exterior noise standards:  
 

                                                 
80 Cowan, J.P., 1994  
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Table 3B-2 
HUD Regulations for Exterior Noise 

Rating Threshold 
Acceptable 65 Ldn

a or less 
Normally Unacceptable  Exceeding 65 Ldn but not exceeding 75 Ldn 
Unacceptable Exceeding 75 Ldn 
a Ldn - Day Night average sound level (DNL) is the 24-hour average sound level, in decibels, obtained after the 
addition of 10 decibels to the sound levels occurring between 10:00 p.m. and 7:00 a.m. 
b To achieve an acceptable status, appropriate sound attenuation measures must be provided 

 
INTERIOR NOISE STANDARDS 

HUD's regulations do not contain standards for interior noise levels.  Rather a goal of 45 dBA is 
set forth and the attenuation requirements are designed to achieve that goal.  It is assumed that 
with standard construction, any building will provide sufficient attenuation so that if the exterior 
level is 65 Ldn or less, the interior level will be 45 Ldn or less.  According to the Environmental 
Protection Agency (EPA), the approximate national average Sound Level Reduction for homes is 
25 dB.   
 

TYPICAL AUDIBILITY OF COMMON NOISE SOURCES 
The following table provides a reference for audibility and the typical sound pressure levels 
associated with common noise sources: 
 

Table 3B-3 
Noise Levels (dBA) for Common Noise Sources 

Common Noise Source Sound Pressure 
Level (dBA) 

Subjective 
Evaluation 

Human breathing at three feet 8-10 Just Audible 
Quiet rural area or a bedroom at nighttime 25-30 Very Quiet 
Wind in trees at 10 mi/hr or soft stereo music in a residence 40-45 Quiet 
Birds at 10 feet or normal conversation at three feet 55-60 Moderate 
Electric shaver at 1.5 feet +/- 68  
Vacuum cleaner at 10 feet or a large dog barking at 50 70-75 Loud 
Alarm clock ringing at five feet +/- 80  
Lawn mower at five feet, food blender or garbage disposal at three feet 85-90 Very Loud 
Train pulling hard at 100 feet +/- 94  
Train siren at 50, motorcycle at 25 feet, car horn at 10 or a chain saw at 
two feet 100-110 Extremely Loud

Thunder nearby +/- 115  
Hard rock band at 16 feet or a jet aircraft at 300 feet during takeoff 120-130 Painful 
Jet aircraft at 75 feet or a long range gun at 0 feet 140 Deafening 

 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-35 

ENVIRONMENTAL CONSEQUENCES 
DIRECT AND INDIRECT EFFECTS  

The proposed snowmaking system would increase noise levels potentially disturbing 
residents, recreationists, and/or wildlife. 

Indicators: 
Modeled Analysis of Snowmaking-Related Noise Emissions Above Ambient 
Background Levels (Dba) 
Modeled Analysis of Noise Dispersion to Define Audible Areas 

 
Alternative 1 – No Action 

The No Action Alternative would not result in any additional noise levels within, or in the 
vicinity of, the Snowbowl’s SUP area.  The existing noise sources in the area include 
snowmobiles, passenger vehicles, and wind.  The existing noise impact from these sources to the 
northwest of the Snowbowl base area, south of the Snowbowl near Snowbowl Road; and in the 
Hart Prairie/The Nature Conservancy currently ranges from 43-85 dBA.  Noise levels would not 
be expected to increase above existing levels.  
 

Alternative 2 – The Proposed Action 
With the Proposed Action, existing noise sources would remain, and would be compounded by 
the following potential noise sources:  
 
• temporary construction vehicles and equipment 
• snowmaking fan and tower guns 
• water transmission pump stations 
• snowmaking control building noise emissions 

 
Temporary Construction Noise 

Construction of the proposed projects, including: installing the reclaimed water pipeline between 
Flagstaff and the Snowbowl base area, snowmaking infrastructure, lift terminals and towers, 
buildings, and terrain modifications could include temporary noise sources such as heavy 
equipment (72-93 dBA at 50 feet), rock drills (81-98 dBA at 50 feet), and helicopters (65 dBA at 
1,300 feet).   

 
Fan Guns & Tower Guns (Snowmaking Equipment) 

With implementation of the Proposed Action, there could be as many as 25 fan guns and 25 
tower guns in operation at any one time.  The proposed snowmaking system would likely be 
operating at 100 percent during the early season (late November through December), or as soon 
as ambient temperatures drop to suitable levels for making snow.  Because of Snowbowl’s 
irregular climate (as compared to other ski areas with snowmaking technology), all or part of the 
snowmaking system could be brought on-line at any time throughout the season to compensate 
for a lack of natural precipitation.  During the pre- and early season, snowmaking would likely 
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occur at night, when temperatures drop.  However; as daytime temperatures decrease throughout 
the season, the length of time over a 24-hour period in which snow could be made would 
increase.   
 
Each tower gun produces an average noise level of 73 dBA at 200 feet and each fan gun 
produces an average noise level of 62 dBA at 200 feet. 

 
Booster Stations 

There is no specific noise data available for the booster station equipment.  However, each of the 
pump stations would be enclosed in a concrete vault which would decrease exterior audibility of 
the pump substantially.  According to the pump manufacturer the noise emissions from booster 
stations should not be audible beyond 100 feet.  

 
Snowmaking Control Building 

The proposed snowmaking control building would house additional pumps and air compressors.  
All equipment would be electrically powered and contained within the building.  Due to the low 
noise emissions of the equipment and their containment within the building, the control building 
equipment is not expected to be audible beyond 100 feet from the building. 

 
Potentially Disturbed Areas 

With the addition of potential noise emission sources, the following areas were investigated for 
potential to be affected: Hart Prairie residences, Fort Valley, and surrounding northern 
goshawk/Mexican spotted owl habitat. 
 

Hart Prairie/The Nature Conservancy   
The Hart Prairie area is located approximately 1.5 miles west (downhill) of the Snowbowl base 
area.  Based on very conservative noise propagation modeling, this area could be affected by 
nighttime snowmaking noise levels as high as 38 dBA under certain atmospheric conditions.81  
At these distances, atmospheric conditions such as temperature and humidity can influence 
sound propagation.  The projected 38 dBA is based on worst-case noise levels for various 
combinations of temperature and humidity.   
 
During the construction period, Hart Prairie/The Nature Conservancy area could be temporarily 
impacted by rock drills (37-54 dBA) and backhoes (28-49 dBA) and helicopters (65 dBA at 
1,300 feet).  
 
Although this potential temporary and permanent noise levels could exceed the existing 
minimum ambient noise level of ≤ 30 dBA (see Existing Conditions) in the Hart Prairie/The 
Nature Conservancy area, it would be well below the on-going noise sources in the area, such as 
snowmobiles, passenger vehicles, and wind.  As previously described, existing ambient noise 
levels currently range from 43-85 dBA.   
 
                                                 
81 Outdoor sound propagation models accounted for variables including distance, air absorption, ground attenuation, 
and vegetation.  The projected noise impact assumes all 50 snowmaking guns would be operating simultaneously.   
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Although the potential noise impacts to the Hart Prairie/The Nature Conservancy area may be 
audible outdoors, the levels should not exceed typical noise standards.  The projected maximum 
potential outdoor noise impact of 38 dBA detectable in Hart Prairie/The Nature Conservancy 
area from snowmaking would be in compliance with the HUD standards provided in the Existing 
Conditions section.   
 
Based on the HUD and EPA assumptions provided in the Existing Conditions section, the 
potential maximum interior noise level should not exceed 13-18 dBA at the Hart Prairie/The 
Nature Conservancy area.  The projected indoor maximum potential noise impact of 18 dBA 
would also be in compliance with HUD and all known interior noise standards.   
 
As compared to the common noise sources presented in Table 3B-3, the subjective audibility of 
the operation of the snowmaking system would be “very quiet” to “quiet” with the temporary 
audibility of construction activities being subjectively characterized as “quiet” to “moderate.” 
 

Fort Valley Area 
The Fort Valley residential area is located approximately four miles to the south of the Snowbowl 
SUP area.  Given this distance and the attenuation of noise emissions, it is easily determined that 
operation of the proposed snowmaking system will not be audible within the Fort Valley area.  
The area may be temporarily affected by audible noise during the construction of the water 
transmission line from Flagstaff to the Snowbowl. 
 

Northern Goshawk/Mexican Spotted Owl Habitat 
An assessment of the effects of noise to both northern goshawk and Mexican spotted owl and 
their habitat areas was conducted as a portion of this analysis.  Details of this analysis and a 
determination of effects are presented in the Wildlife Section of this document.   

 
Alternative 3 

The potential noise sources described within the Proposed Action are all dependant on the 
addition of snowmaking.  With the elimination of snowmaking from the Proposed Action, (with 
the possible exception of temporary construction activities for the installation of lifts and 
building construction) noise levels would not increase above existing levels, as described for 
Alternative 1. 
 

CUMULATIVE EFFECTS 
Scope of Analysis  

Temporal Bounds 
Proposed snowmaking infrastructure would increase the amount of noise generated throughout 
the Snowbowl winter operating season both during the day and at night for an indefinite amount 
of time (i.e., for as long as Snowbowl is in operation).  Snowmaking operations would typically 
take place at night when ambient temperatures are lower than during the day.  However, 
snowmaking would occur whenever ambient temperatures permit, especially during the pre- and 
early season.   
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Spatial Bounds 
The affected environment relevant to a discussion of cumulative affects on “natural quiet” 
includes the area where noise generated by both construction activities (short-term) and normal 
operations (long-term) is heard by people.  Similar to the aesthetics analysis, the ridge system 
that encloses the Snowbowl facilities also encloses sounds generated by ongoing activities at the 
ski area.  Louder noises generated by ongoing Snowbowl activities, such as outdoor concerts, 
can be heard as far away as Humphreys saddle at the upper end of the Humphreys Trail.  Such 
noises diminish rapidly as topographic screening intervenes between the noise source and the 
listening receptor; though specific climatic conditions can cause such noises to travel well 
beyond the prominent topographic screening features.  As noted in the discussion of 
direct/indirect effects, noise projected to the west of the Snowbowl SUP area, which is not 
bounded by topographic features, rapidly diminishes and approaches ambient noise levels by the 
time it reaches FR 151.  Based on modeling conducted for this analysis, sound levels from 
normal snow gun operations (assuming 25 tower guns and 25 fan guns) are in operation 
simultaneously) should be well below ambient natural sound by the time it reaches U.S. 
Highway 180, just over three miles from the sound source.  Noise from construction would be 
louder than general operational noise and would carry farther, but would be short-term and 
intermittent and would only be heard during specific construction activities.  Likewise noise 
from pipeline construction would be generated from outside the Snowbowl operational area but 
would only occur during construction of the project. 
 

Past, Present, and Reasonably Foreseeable Future Actions 
Past, present, and reasonably foreseeable projects that could cumulatively affect natural quiet 
include: 
 

1. Bebbs Willow Restoration project in Hart Prairie 
2. Residential and summer home development in Hart Prairie 
3. Assorted and ongoing utility line clearing and maintenance 
4. Snowbowl cellular tower (approved but not yet built) 
5. Hart Hill restoration 
6. Transwestern lateral pipeline construction 
7. Arizona Trail – Peaks segment 

 
Appendix C includes the full list of past, present, and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 
With the exception of minor residential and summer home development and use in lower Hart 
Prairie, noise generated from all of these sources is anticipated to be intermittent and/or short-
term (related to construction activities) in nature.  None of the past, present, or reasonably 
foreseeable activities identified above are anticipated to cumulatively combine with activities 
included under any of the alternatives analyzed within this document to result in measurably 
cumulative noise levels. 
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IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
With the exception of temporary, construction related disturbance to wildlife (which would be 
considered irretrievable), no other irreversible or irretrievable commitments of resources have 
been identified in this noise analysis.   
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3C. TRAFFIC AND SKI AREA ACCESS 

SCOPE OF THE ANALYSIS 
The scope of this traffic analysis is limited to U.S. Highway 180 (between the Snowbowl and 
Flagstaff) and the Snowbowl Road.82   
 
EXISTING CONDITIONS 

SKI AREA ACCESS 
Snowbowl Road is a seven-mile long Forest System road that is maintained by the Forest Service 
and the ski area.  While the entire length of the 28 foot-wide Snowbowl Road is paved, curves 
and steep grades make for a necessarily slow approach to, and exit from, the ski area.83  The 
present Snowbowl Road was designed in the mid-1980s following a snowy winter with high ski 
area attendance.  While the Road was not constructed to a documented design capacity, it has 
been reviewed and is considered adequate to accommodate existing and peak day attendance at 
the ski area.84   
 
Once guests reach the main base area, they have two options for parking.  The Hart Prairie base 
area offers five parking lots.  Approximately ¼-mile further up the road, four more lots are 
located adjacent to the Agassiz base area.  Just past the Hart Prairie parking lots, vehicles often 
encounter skiers walking across the road to and from the Hart Prairie Lodge from the base of the 
Sunset Chairlift.  The nature of multiple parking lots offered between two base areas, combined 
with a mix of pedestrian and vehicular traffic, provides for a less-than-ideal situation in terms of 
safety and general circulation.    
 

PARKING 
Guest parking is provided in nine lots (totaling approximately 10.3 acres) which collectively 
accommodate approximately 1,200 cars (116.5 cars/acre, allowing for snow storage).  The 
parking areas are allocated with approximately 436 spaces in the upper lots adjacent to the 
Agassiz base area and 764 spaces in the lower lots proximate to the Hart Prairie base area.  
Applying an average occupancy rate of 2.5 passengers per vehicle, Snowbowl’s parking areas 
currently have a capacity of approximately 3,000 guests.  This parking capacity is more than 
adequate to accommodate Snowbowl’s existing CCC of 1,880 guests but becomes the constraint 
to total visitation on peak days. 
 
On peak days, attendance far exceeds the ski area’s CCC.  An analysis of the ten highest 
attendance days for each year between the 1992/93 and 2002/03 seasons indicates that the 
Snowbowl averaged 3,434 guests on peak days.  Thus, peak days have historically averaged over 

 
82 In conjunction with this analysis of traffic and ski area access, the Forest Service completed a Roads Analysis 
(RAP) to assist in making decisions concerning the lands contained within the Arizona Snowbowl permit area.  The 
Roads Analysis is contained in the project file. 
83 The posted speed limit is 30 mph for dry conditions. 
84 Standing, Paul, 2003   
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180 percent of Snowbowl’s current CCC,85 which tax the ski area’s available parking capacity.  
Buses transporting guests from the Phoenix area park at the overflow lots, as well.  In assessing 
Snowbowl’s current infrastructure, parking is currently the constraint limiting overall attendance.   
 

TRAFFIC 
The Snowbowl is accessed via Snowbowl Road (Forest Service Road #516), seven miles north 
of Flagstaff off of U.S. Highway 180.  Traffic on U.S. Highway 180 related to Snowbowl’s 
seasonal operations primarily occurs between Flagstaff and the Snowbowl Road, as there are 
essentially no population centers north of the Snowbowl Road that significantly contribute to 
attendance at the ski area.   
 
The Data Section of the Arizona Department of Transportation’s (ADOT) Transportation 
Planning Division is responsible for road and highway use data throughout the State.  With some 
exceptions, Arizona's State Highway System consists of all roadways identified by wayside route 
number signing with an Interstate, U.S., or State shield.  Traffic counting locations are marked 
along these roads by a small blue or white "TCS" (Traffic Counting Station) sign.  Portable 
electronic vehicle counting and classifying equipment at these TCS stations is used to collect raw 
traffic volumes.   
 
While ADOT has made many changes to Highway 180 over the past decade to improve safety 
and visibility, traffic typically spikes during the morning and evening rush (i.e., ingress and 
egress) between Snowbowl and Flagstaff.  This is especially true on busy weekends and good 
snow days, and results in traffic being backed up on portions of Highway 180.  This particularly 
affects residents from Coconino Estates, Cheshire, and Fort Valley.    
 

Average Annual Daily Traffic 
Raw data is processed and converted to average annual daily traffic (AADT) volumes.  AADT is 
defined as the total volume of traffic on a road segment for one year, divided by 365 days.  Both 
directions of traffic volumes are reported.  AADT can be adjusted to compensate for monthly and 
daily fluctuations in traffic; the basic intent being to provide traffic volumes which best 
approximate the use of a given highway section for a typical day of the year.   
 
Seasonal adjustment factors are developed from a network of automatic traffic recorders (ATRs).  
Currently, ADOT's Data Section operates 69 ATR stations statewide, which monitor vehicular 
traffic twenty-four hours per day each day of the year.  These ATR stations are polled daily via 
telemetry and computer software to report the previous day's traffic activity.  Traffic data polled 
from ATRs are stored and processed in both monthly and annual cycles, which are subsequently 
applied to raw counts taken on all highway segments that are assigned to a particular set of ATR 
stations.   
 
While historic traffic volume data for U.S. Highway 180 between Flagstaff and the Snowbowl is 
somewhat limited, it has been collected at two locations:  1) between Schultz Pass Road and 
Snowbowl Road (approximately 3.5 miles south), and 2) between Snowbowl Road and Curley 

                                                 
85 As indicated in Chapter 1, ski areas typically design facilities to accommodate up to 125 percent of CCC.   
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Seep Spring (approximately 13.5 miles north).  AADT data for these two locations is presented 
for 1998 through 2002 in Table 3C-1.   
 

Table 3C-1 
AADT for U.S. Highway 180 in the Vicinity of Snowbowl 

1998 - 2002 
Location AADT 

1998 
AADT 
1999 

AADT 
2000 

AADT 
2001 

AADT 
2002 

Schultz Pass Road to 
Snowbowl Road (TCS 
MPa #222.80) 

3,396 3,721 3,858 3,944 2,237 

Snowbowl Road to 
Curley Seep Spring 
(TCS MP #223.00) 

2,934 3,644 3,778 3,863 2,100 

a Traffic Count Section Milepost Number 
Source:  Arizona Department of Transportation, 2004 

 
Skier visitation at Snowbowl between 1998/99 and 2002/03 is provided in Table 3C-2.   
 

Table 3C-2 
Snowbowl Skier Visits 

1998/99 – 2002/03 
Season Visits 
1998/99 35,205 
1999/00 66,152 
2000/01 162,175 
2001/02 2,857 
2002/03 88,000 

 
Table 3C-2 provides a typical range of annual visitation at the Snowbowl which, incidentally, is 
directly related to annual snowfall (i.e., higher annual snowfall equates to higher annual 
visitation – refer to the Recreation Section of this chapter for more information).  While a direct 
correlation between annual visitation at the Snowbowl and AADT for U.S. Highway 180 is 
difficult to make based on this limited data, it is logical to assume that fluctuating annual 
attendance at the Snowbowl has little direct impact on AADT for U.S. Highway 180.  
Correspondence with ADOT engineers confirmed that Snowbowl’s wintertime operations, 
irrelevant of high or low attendance levels, have little impact on AADT for U.S. Highway 180.86   
 

Average Daily Traffic 
Average Daily Traffic (ADT) counts are typically useful in analyzing seasonal traffic patterns.  
ADT counts for U.S. Highway 180 at its intersection(s) with Peak View, Aspen, and Navajo are 
periodically collected by the City of Flagstaff, and are provided in Table 3C-3.  In Snowbowl’s 
case (due to the limited amount of data collected), this data is only marginally useful because the 
2002 season was one of the worst on Snowbowl’s records (48 inches of snow and just 2,850 total 
visits).  Therefore, due to less snow and intuitively better driving conditions, ADT during 
                                                 
86 Gillick, July 2003; Flaherty, June 2003    
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February of 2002 (the only winter month collected) is assumed to reflect much lower than 
average Snowbowl traffic and likely higher than average Grand Canyon traffic.   
 

Table 3C-3 
ADT on U.S. Highway 180 

Intersection with Peak View Road 
ADT Month Year 
5,497 June 2001 
3,283 February 2002 
4,295 July 2002 
4,464 October 2002 
4,952 October 2003 
4,580 August 2003 

(Humphrey’s Street) Intersection With Aspen Street 
ADT Month Year 
8,700 June 2001 

10,728 July 2002 
Intersection with Navajo 

ADT Month Year 
18,765 August 2001 
14,155 November 2002 
15,967 July 2002 
14,570 March 2002 
15,197 March 2003 
16,454 April 2003 
12,998 August 2003 
13,765 October 2003 

Source:  City of Flagstaff, 2004.   
 
In addition to U.S. Highway 180, ADT counts have been collected for Snowbowl Road.  This 
data is provided in Table 3C-4. 
 

Table 3C-4 
ADT for Snowbowl Road 

ADT Month Year 
158 August 2000 
572 June 2001 
231 February 2002 
146 August 2002 
710 October 2002 
703 October 2003 
117 August 2003 

Source:  City of Flagstaff, 2004.  
 
Data provided by the Flagstaff Metropolitan Planning Organization indicates that ADT for U.S. 
Highway 180 typically peaks during the summer months, and tapers off considerably during the 
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wintertime.87  This is due to use of U.S. Highway 180 by summertime travelers as the primary 
access route to the Grand Canyon.   
 
By applying the average occupancy rate of 2.5 Snowbowl guests per vehicle discussed above, a 
generalization as to the Snowbowl’s contribution to wintertime traffic volumes on U.S. Highway 
180 can be made.  Based on an exceptional season, such as 2000/01, in which annual visitation 
approached 163,000, approximately 65,000 vehicles on U.S. Highway 180 could be attributed to 
the Snowbowl’s operations.  On the opposite end of the spectrum, during a poor year such as the 
1998/99 season, in which annual visitation only reached 35,000 guests, approximately 14,000 
vehicles on U.S. Highway 180 and Snowbowl Road could be attributed to the Snowbowl’s 
operations.  A conservative estimate, in which these raw vehicular counts are converted to ADT 
between the months of December and March (four months) would equate to approximately 540 
vehicles per day on the high end and approximately 115 vehicles per day on the low end.  
However, on peak days, which have historically occurred on a handful of days (approximately 
10) each year as attributable to good snow conditions, holidays, and long weekends, attendance 
at the Snowbowl has been shown to average 3,400 guests; the Snowbowl’s contribution to ADT 
on U.S. Highway 180 could approach 1,360 vehicles per day.   
 

SNOWPLAY TRAFFIC 
While in the past, snow on the San Francisco Peaks brought large crowds to NFS lands to 
snowplay (defined as sledding, tubing, saucering, or building snowmen), this activity is not 
permitted within the Snowbowl SUP area.  Prior to the 2002/03 winter season, the general public 
was attracted to the areas along the Snowbowl Road for dispersed snowplay activities.  These 
activities created ongoing public safety issues including:  snow sliding on non-directional 
equipment (sleds, saucers and trash bags) in wooded or steep areas, pedestrian/vehicular 
encounters, sanitation, and refuse concerns, and difficulties for emergency vehicles passing 
through congested areas.  During periods of abundant snow as many as 300 vehicles per day may 
have been parked along the Snowbowl Road belonging to visitors engaged in dispersed 
snowplay activities.  Beginning with the 2002/03 winter season, the Forest Service has 
prohibited parking along the Snowbowl Road and initiated an active enforcement program.  
Although signs have been posted at the bottom of the Snowbowl Road informing visitors that 
snowplay is not allowed, scores of cars continue to drive up the road in search of snowplay 
opportunities.  The majority of these visitors reach the Snowbowl base area only to be turned 
back by the ski area parking staff.  On a peak day with good snow conditions, the Snowbowl 
parking staff may turn away as many as 500 cars full of visitors seeking an opportunity to play in 
the snow.88  Unable to consistently discern skiing guests from snowplay visitors, the Snowbowl 
staff frequently is required to ask visitors found snowplaying in and adjacent to the parking areas 
and on the ski trails to leave.  This creates an unfortunate and contentious situation for all 
involved.    
 

 
87 City of Flagstaff, 2000-2002  
88 Personal Communication with Snowbowl Management, 2003 
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ENVIRONMENTAL CONSEQUENCES 
DIRECT AND INDIRECT EFFECTS 

The Proposed Action could affect traffic volumes and/or congestion on U.S. Highway 
180 and/or the Snowbowl Road.   

Indicators: 
Historic and Projected Traffic Counts for U.S. Highway 180 
Comparison of Anticipated Winter Traffic Volumes With Existing Winter Traffic 
Volumes and the Design Capacities Of U.S. Highway 180 and the Snowbowl Road 
Relative Comparison of Existing And Anticipated Winter Traffic With Current 
Summer Traffic Volumes 

 
Alternative 1 – No Action 
Traffic 

Generally speaking, future annual visitation levels under the No Action Alternative would be 
expected to resemble historic visitation, with possible slight increases attributable to regional 
population growth (refer to the Socio-Economic section for more details).  Selection of the No 
Action Alternative, therefore, would not be expected to have any major impact on current or 
future traffic volumes for either U.S. Highway 180 or Snowbowl Road.  Seasonal traffic 
attributable to Snowbowl’s operations under the No Action Alternative would continue to be 
dictated primarily by weather conditions (i.e., better natural snow conditions would be expected 
to increase visitation and associated Snowbowl-related traffic).  Conversely, poor natural snow 
conditions (and therefore better driving conditions) on U.S. Highway 180 would likely lead to 
increased vehicular traffic between Flagstaff and the Grand Canyon.   
 
As indicated in the Recreation and Socio-Economics sections of this chapter, if the No Action 
Alternative were implemented, during the first eleven seasons the average annual wintertime 
attendance at the Snowbowl would be expected to hover around the historic average (as based on 
the past 22 seasons), which is approximately 105,000 visits.  Applying 2.5 guests per vehicle, 
this equates to approximately 350 vehicles per day on U.S. Highway 180 between December and 
March (120 days) of each year that could be attributable to the Snowbowl’s wintertime 
operations.  Peak days, which have historically averaged approximately 3,400 guests, would be 
expected to occur on a handful of days each year under the No Action Alternative and could 
contribute as many as 1,360 vehicles per day on U.S. Highway 180.   
 
As indicated, ADT on U.S. Highway 180 during the summer months is presumed to be much 
higher than during the winter.  Under the No Action Alternative, Snowbowl’s summertime 
operations would be expected to draw an insignificant amount of traffic, as no changes are 
proposed to the Sky Ride program.  The summer Sky Ride program would be expected to 
continue to draw approximately 30,000 visitors each year between Memorial Day and Labor Day 
under the No Action Alternative, which would equate to approximately 95 vehicles per day on 
U.S. Highway 180 (at 3.5 persons/vehicle).  Table 3C-5 provides recent as well as projected 
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AADT for US Highway 180 in the vicinity of Snowbowl Road.  The No Action Alternative is not 
anticipated to affect projections for 2020.   
 

Table 3C-5 
AADT for U.S. Highway 180 

Location AADT 
1998 

AADT 
1999 

AADT 
2000 

AADT 
2020 

Schultz Pass Road (MP 
218.55) to Snowbowl 
Road (MP 222.94) 

3,396 3,721 4,150 5,935 

Snowbowl Road to 
Curley Seep Spring 
(238.58) 

2,934 3,644 4,065 5,825 

Source:  Arizona Department of Transportation, June 2003.; Flaherty, June 2003. 
 
No modifications or upgrades to the Snowbowl Road would be necessary under Alternative 1.   
 
As described within the Recreation analysis (Section F), a demonstrated demand exists for 
dispersed snowplay activities and would continue to go unmet under the No Action Alternative.  
The areas along the Snowbowl Road would remain closed to parking, and therefore snowplay 
activities.  Despite efforts to inform the public of the parking and snowplay prohibitions, it is 
anticipated that numerous visitors (up to 500 vehicles per day, in some instances) would continue 
to drive up the Snowbowl Road only to be turned away by the parking staff.   
 

Parking 
Under the No Action Alternative, parking capacity (approximately 3,000 guests) would continue 
to constrain daily visitation at the Snowbowl.  Peak days would likely continue to contribute 
guest parking demand in excess of 180 percent of CCC of 1,880.   
 

Alternative 2 – The Proposed Action 
Traffic 

While average peak day attendance levels are not anticipated to increase under the Proposed 
Action, the frequency of these peak days is anticipated to increase throughout Snowbowl’s 
winter operating season – which would be expected to contribute commensurate increases in 
seasonal traffic on U.S. Highway 180.  Therefore, wintertime ADT associated with more 
consistent attendance at the Snowbowl would be projected to increase under the Proposed 
Action, as attributable to a more consistent snow pack (due to the installation of snowmaking), 
increased lift capacity, increased terrain, small increases in parking, and the snowplay facility.   
 
As indicated in the Recreation and Socio-Economics sections, if the Proposed Action were 
implemented, during the first eleven seasons following implementation, annual wintertime 
attendance at the Snowbowl would be expected to average approximately 185,000 visits.  
Applying 2.5 guests per vehicle, this equates to approximately 500 vehicles per day on U.S. 
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Highway 180 between November 15 and April 15 (150 days) of each year89 that could be 
attributable to the Snowbowl’s operations.  Peak days, which have historically averaged 
approximately 3,400 guests, would be expected to occur on a more frequent basis under the 
Proposed Action (due to more reliable and consistent snow conditions) and could contribute as 
many as 1,360 vehicles per day on U.S. Highway 180 and Snowbowl Road.   
 
The snowtubing facility has been designed with a capacity of 600 tubers-at-one-time.  However, 
it is assumed that the snowtubing facility would only approach full capacity on weekends and 
during holiday periods.  The snowtubing facility’s contribution to additional wintertime 
attendance at Snowbowl has been projected to fluctuate from 34,000 to 42,000 annual users.90  
While an average of 2.5 persons/vehicle is used to calculate parking and traffic for skiers, an 
examination of snowtubing guests at other ski area facilities indicates that the ratio for 
snowtubers per vehicle is higher - at three persons/vehicle.  Based on a 100 day operating season 
for the snowtubing facility, this equates to an ADT of approximately 113 to 143 vehicles on U.S. 
Highway 180 and Snowbowl Road.  Peak day snowplay usage could approach as many as 1,680 
guests91 which would result in approximately 560 additional peak day vehicles.  
 
As detailed within the Existing Conditions section, although signs have been posted at the 
bottom of the Snowbowl Road informing visitors that snowplay is not allowed, Snowbowl 
parking staff may turn away as many as 500 cars full of visitors seeking opportunities to play on 
a snowy day.  In light of the current and on-going volume of snowplay traffic on the Snowbowl 
that is turned away at Snowbowl’s base area, and assuming that many of these vehicles would 
patronize the Snowbowl’s snowplay facility, it can be reasoned that the proposed snowplay 
facility would contribute only a minor incremental increase in traffic on U.S. Highway 180 or 
Snowbowl Road.   
 
Given a combination of peak day skier and snowplay facility attendance, peak day traffic on both 
the Snowbowl Road and U.S. Highway 180 may total approximately 1,920 vehicles.  This total 
would represent an incremental increase above the base line condition of approximately 560 
vehicles per day on a peak day.  These totals would remain well below the summer and winter 
ADT for U.S. Highway 180.  While design capacities for U.S. Highway 180 could not be 
obtained for this analysis, the Snowbowl Road was designed and constructed following a wet 
winter with high ski area visitation.  The Snowbowl Road’s ability to accommodate increased, 
more consistent, peak day traffic associated with the Proposed Action is not in question.92  While 
overall peak day traffic is not anticipated to increase significantly under the Proposed Action, the 
frequency of busy days would increase across the course of the winter season. 
 
As indicated, ADT on U.S. Highway 180 during the summer months is much higher than during 
the winter.  Therefore, with implementation of the Proposed Action, Snowbowl’s summertime 
operations would be expected to draw an insignificant amount of traffic on U.S. Highway 180, as 

 
89 The season length under the Proposed Action is assumed to be extended by approximately one month over 
Alternatives 1 and 3 due to the installation of snowmaking infrastructure.   
90 Snowtubing would only operate on weekends from Thanksgiving until December 22. At that point, the operation 
would begin daily operations. It is expected that the facility would operate until the third Sunday in March. 
91 Assuming four, two-hour sessions per day at a 70 percent use rate. 
92  Standing, Paul, October 2003 
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only minor modifications are proposed to the Sky Ride program (i.e., the opportunity for guests 
to hike down from the top of the Agassiz Chairlift).  The summer Sky Ride program would be 
expected to continue to draw approximately 30,000 visitors each year between Memorial Day 
and Labor Day under the Proposed Action, which would equate to an average of approximately 
95 vehicles per day on U.S. Highway 180 (at 3.5 persons/vehicle).   
 

Parking  
Under the Proposed Action, skier parking would increase by approximately 0.3 acre, providing 
for an additional 35 vehicles.  This would bring total spaces at the Snowbowl to approximately 
1,235, accommodating roughly 3,087 skiers.  In addition, construction of the 3.3-acre snowplay 
parking lot would provide roughly 400 spaces for snowplay use only.  While the snowplay 
facility has been designed with a capacity of 600 guests-at-one-time, the arrival and departure of 
guests in advance of and following a snowplay session will involve a considerable overlapping 
of parking needs.  Additionally, by its nature, snowplay activities attract a high percentage of 
non-participating attendants such as parents/grandparents accompanying children.    
 
However, even with modest increases in skier parking called for in the Proposed Action, skier 
parking would continue to constrain overall skier attendance at Snowbowl.    
 
Under the Proposed Action, no upgrades or modifications to the Snowbowl Road would be 
necessary, other than routine maintenance. 
 

Alternative 3 
Traffic 

Under Alternative 3, wintertime attendance at the Snowbowl, and therefore associated traffic, is 
anticipated to increase slightly above the No Action Alternative, but far below that of the 
Proposed Action.  Alternative 3 does not include snowmaking or installation of the snowtubing 
facility which are the two key components of the Proposed Action that would be expected to 
generate additional wintertime visitation and traffic.  Therefore, projected traffic attributable to 
Snowbowl’s operations under Alternative 3 would be significantly constrained by unreliable 
natural snowfall.  However, small increases in projected traffic volumes in Alternative 3 (beyond 
the No Action Alternative) may be realized as a result of regional population growth, potential 
construction of the Humphreys Pod (additional lift capacity and terrain), small additions to 
parking, as well as trail grading projects.  The trail grading projects included in Alternative 3 are 
designed to allow Snowbowl to open trails under reduced natural snow conditions, and thereby 
would be expected to contribute to incremental increases in annual visitation (assuming adequate 
natural snowfall) as compared to the No Action Alternative.  Essentially the same year-to-year 
fluctuations in visitation, and therefore traffic, as presented in the No Action Alternative remain 
applicable to Alternative 3.   
 
As with the No Action Alternative, seasonal traffic volumes attributable to Snowbowl’s 
operations under Alternative 3 would be primarily dictated by weather conditions (i.e., better 
natural snow conditions would be expected to induce visitation and associated Snowbowl-related 
traffic).  Conversely, poor natural snow conditions, and therefore better driving conditions, on 
U.S. Highway 180 would likely equate to increased travel between Flagstaff and the Grand 
Canyon.   
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As indicated in the Recreation and Socio-Economics sections, if Alternative 3 were 
implemented, during the first eleven seasons following implementation the annual wintertime 
attendance at the Snowbowl would be expected to average approximately 110,000 visits.  
Applying 2.5 guests per vehicle, this equates to approximately 365 vehicles per day on U.S. 
Highway 180 and Snowbowl Road between December and March (120 days) of each year.  
Similar to the No Action Alternative, peak days, which have historically averaged approximately 
3,400 guests, would be expected to occur on a handful of days each year under Alternative 3 and 
could contribute as many as 1,360 vehicles on U.S. Highway 180 and Snowbowl Road. 
 
As indicated, ADT on U.S. Highway 180 during the summer months is much higher than during 
the winter.  Under Alternative 3, Snowbowl’s summertime operations would be expected to draw 
an insignificant amount of traffic on U.S. Highway 180, as only minor changes are proposed to 
the Sky Ride program (i.e., the opportunity to hike down from the top of the Agassiz Chairlift).  
The summer Ski Ride program would be expected to continue to draw approximately 30,000 
visitors each year between Memorial Day and Labor Day under Alternative 3, which would 
equate to approximately 95 vehicles per day on U.S. Highway 180 (at 3.5 persons/vehicle).   
 
As described within the Recreation analysis (Section F), a demonstrated demand exists for 
dispersed snowplay activities and would continue to go unmet under Alternative 3.  Under 
Alternative 3, the Snowbowl Road would remain closed to parking, and therefore to snowplay 
activities.  Despite efforts to inform the public of the parking and snowplay prohibitions, it is 
anticipated that numerous visitors would continue to drive up the Snowbowl Road only to be 
turned away by the parking staff. 
 
Under Alternative 3, skier parking would increase by approximately 0.3 acre, providing for an 
additional 35 vehicles.  This would bring total spaces at the Snowbowl to approximately 1,235, 
accommodating roughly 3,087 skiers.  Even with the modest increases in skier parking called for 
in Alternative 3, skier parking would continue to constrain overall skier attendance at Snowbowl. 
 

CUMULATIVE EFFECTS 
Scope of Analysis  

Temporal Bounds 
The temporal bounds of this cumulative effects analysis extend from the late 1930s, when 
Snowbowl was first established and began to draw vehicular traffic, into the foreseeable future in 
which the ski area can be expected to continue to draw summer and winter visitation.   
 

Spatial Bounds 
The spatial bounds of this cumulative effects analysis are limited to U.S. Highway 180, between 
the Snowbowl and Flagstaff, and along the Snowbowl Road.   
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Past, Present, and Reasonably Foreseeable Future Actions 
Past, present, and reasonably foreseeable activities that could cumulatively affect traffic flows on 
U.S. Highway 180 and/or Snowbowl Road include: 
 

1. Miscellaneous Facilities and trail construction within Snowbowl’s SUP area 
2. Snowbowl Road Parking Restrictions 
3. Private land development 
4. Miscellaneous/ongoing recreational uses 
5. Snowbowl Road paving 
6. Miscellaneous improvements projects along U.S. Highway 18093 
7. Grand Canyon traffic 
8. Continued growth of the Phoenix metropolitan area 
9. Reconstruction of approximately five miles of Highway 180 from Cheshire to Snowbowl 

Road in 1994 to address safety issues and increased traffic attributed to the Snowbowl.94 
10. Historic traffic on Highway 180 related to dispersed snowplay and the Nordic Center 

 
Appendix C includes the full list of past, present, and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 - No Action 
The previously mentioned past, present, and reasonably foreseeable future activities have, and 
will, cumulatively affect seasonal traffic patterns along U.S. Highway 180 and the Snowbowl 
Road.  Paving of the Snowbowl Road and parking restrictions along it have altered access and 
circulation.  Likewise, miscellaneous improvement projects along U.S. Highway 180 over the 
past decade have increased visibility, safety, and speed.  While selection/implementation of the 
No Action Alternative would not increase traffic numbers, private land development and 
miscellaneous/ongoing recreational uses in the vicinity of the Snowbowl that are accessible from 
U.S. Highway 180 can be expected to continue to increase traffic.  However, as indicated in the 
Existing Conditions section, data indicates that ADT for U.S. Highway 180 typically peaks 
during the summer months, and decreases considerably during the winter – as attributable to 
reduced Grand Canyon traffic.   
 

Alternative 2 – The Proposed Action 
Selection and full implementation of the Proposed Action would increase winter traffic on U.S. 
Highway 180 between Flagstaff and the Snowbowl.  As noted in the direct/indirect effects 
analysis, average peak day skier attendance levels are not anticipated to increase under the 
Proposed Action.  However; the frequency of these peak days is anticipated to increase 
throughout Snowbowl’s winter operating season – attributable to a more consistent snow pack, 
increased lift capacity, increased skiable terrain, small increases in parking, and the snowplay 
facility.  When considered with other past, present, and reasonably foreseeable future actions 
                                                 
93 Correspondence with the City of Flagstaff’s Traffic Engineering division indicated that there are no current or 
future projects (scheduled through 2008) that may affect seasonal traffic patterns on U.S. Highway 180. 
94 This project was addressed in Forest Plan Amendment #10.  The highway improvement projects involved tree 
clearing, wider shoulders, and a turn-lane to specifically accommodate Snowbowl-related traffic and safety issues.   
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within the study area, this could lead to increased/more frequent congestion at the intersection of 
Snowbowl Road and Highway 180 and could further affect residents of Coconino Estates, 
Cheshire, and Fort Valley during the winter months.   
 
In terms of ADT, seasonal Grand Canyon traffic would still be expected to overshadow 
Snowbowl-related traffic in the winter.  This also holds true for the other noted past, present, and 
reasonably foreseeable future projects.   
 

Alternative 3 
Under Alternative 3, winter attendance at the Snowbowl, and therefore associated traffic, is 
anticipated to increase slightly above the No Action Alternative, but below that of the Proposed 
Action.  When considered with other past, present, and reasonably foreseeable future actions, 
Alternative 3 would represent a very slight cumulative increase in traffic patterns on U.S. 
Highway 180 and the Snowbowl Road.   
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
No irreversible and/or irretrievable commitments of resources in relation to traffic have been 
identified in association with any of the alternatives analyzed in this document.   
 



 

 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-52 

3D. AESTHETIC RESOURCES 

SCOPE OF THE ANALYSIS 
The analysis area for aesthetic resources is the foreground, middle ground, and background 
views95 of Snowbowl’s SUP area.   
 
While a general overview of the existing SUP area is provided in the Existing Conditions 
section, the aesthetics analysis for proposed activities has been based on the views from four 
representative viewpoints which were determined by the Forest Service ID Team:  
 
• Hart Prairie (151 Road) – Summer 
• U.S. Highway 180 at the Flagstaff Nordic Center – Summer 
• Humphreys Trail (Wilderness Area) – Summer 
• Interstate 40 East of Williams – Winter 
 
The Environmental Consequences portion of this analysis provides a series of photographs taken 
from the representative viewpoints identified above.  Each of the photographs depicts the 
existing condition and a simulation of the proposed changes. 
 
The four selected view points represent those likely to be viewed by Forest visitors and serve as 
representative bench marks of aesthetic effects of the Proposed Action.   
 
FOREST PLAN DIRECTION 

FOREST SERVICE LANDSCAPE MANAGEMENT 
The goal of landscape management on all NFS lands is to manage for the highest possible visual 
quality, commensurate with other appropriate public uses, costs, and benefits.  Since the mid-
1970s, the Forest Service has operated under the guidance of the Visual Management System 
(VMS) for inventorying, evaluating, and managing scenic resources on NFS lands.  The VMS is 
defined in National Forest Landscape Management, Volume 2.96  The VMS provides a system 
for measuring the inherent scenic quality of any forest area as well as a measurement of the 
degree of alteration for use in inventory and management.   
 

VMS Visual Quality Objectives and Distance Zones 
This aesthetics analysis uses Visual Quality Objectives (VQOs) as defined within the VMS.  
VQOs are based on the physical characteristics of the land and the sensitivity of the landscape 
setting as viewed by humans.  VQOs define how the landscape will be managed, the level of 
acceptable modification permitted in the area, and under what circumstances modification may 
be allowed. 
 

                                                 
95 Foreground, middle ground and background, as defined by the Forest Service, are detailed later in this section. 
96 USDA Forest Service, 1974   
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Viewing distance is important in determining how change is perceived across a landscape.  
Therefore, in addition to VQOs, the VMS uses distance zones to describe the part of a 
characteristic landscape that is being inventoried or evaluated.  The three distance zones are 
described below.   
 

Foreground:  The limit of this zone is based upon distances at which details can 
be perceived.  Normally in foreground views, the individual boughs of trees form 
texture.  The foreground is limited to areas within and not to exceed ½ mile of the 
observer, but it must be determined on a case-by-case basis, as any distance 
zoning should be.  Generally, detail of landforms and special landscape features 
(including human alteration) are more pronounced when viewed within the 
foreground.   

 
Middle ground:  Alterations in the middle ground (½ to four miles from the 
observer) become much less distinct.  Texture normally is characterized by the 
masses of trees in stands or uniform tree cover.  Individual tree forms are 
discernable in very open or sparse stands only.   

 
Background:  As the perspective shifts to the background, distance has a 
modifying and diluting effect to both landscape texture and color.  This zone 
extends from the middle ground (minimum of four miles between the observer 
and the area being viewed) to infinity.  In very open or sparse timber stands, 
textures begin to be lost.  Shape, however, may remain evident beyond 10 miles, 
especially if it is inconsistent with other landscape forms.  Beyond 10 miles, 
alteration in landscape character becomes obscured.   

 
FOREST PLAN DIRECTION 

As per the Forest Plan, visual resource planning and inventory on the forest (pertinent to 
Snowbowl’s operations) includes “Reviewing the VQO inventory as a part of project planning 
and making necessary corrections/refinements following field checking” and “Using the VQO 
inventory to analyze impacts to VQO classes due to management activities.”97   
 
Visual management direction specific to Management Area 15 includes managing for VQOs of 
Retention or Partial Retention with the exception of the Snowbowl.  Visual resource 
management Standards and Guidelines specific to the Snowbowl SUP area are provided in the 
Forest Plan and direct that management activities meet the standards defined by the prescribed 
Modification and Maximum Modification VQOs at a minimum because of the ski area 
developments (such as roads, parking areas, buildings, and lifts) and cleared runs.98   
 

                                                 
97 USDA Forest Service 1987: 60   
98 USDA Forest Service 1987: 188-189   
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The Modification VQO is defined as:99

 
Management activities may visually dominate the original characteristic 
landscape.  However, activities of vegetation and land form alteration must 
borrow from naturally established form, line, color, or texture so completely and 
at such a scale that their visual characteristics are those of natural occurrences 
within the surrounding area of character type.  Activities which are predominately 
introduction of facilities such as buildings, signs, and roads, should borrow 
naturally established form, line, color, and texture so completely and at such scale 
that its visual characteristics are compatible with the natural surroundings. 

 
The Maximum Modification VQO is defined as:100

 
Management activities of vegetative and landform alterations may dominate the 
characteristic landscape.  However, when viewed as background, the visual 
characteristics must be those of natural occurrences within the surrounding areas 
or character type.  When viewed as foreground or middle ground, they may not 
appear to completely borrow from naturally established form, line color, or 
texture.  Alterations may also be out of scale or contain detail which is 
incongruent with natural occurrences as seen in foreground or middle ground.   

 
SCENERY MANAGEMENT SYSTEM 

In 1995 an updated landscape management system - the Scenery Management System (SMS) – 
was introduced by the Forest Service.  The SMS was developed to eventually replace the VMS; 
its principles and premises are based not only research findings but on over 20 years experience 
with implementing the VMS.  In October 1996, the manual, Landscape Aesthetics:  A Handbook 
for Scenery Management101 was released to begin the transition to the new SMS.  National 
direction has been given to incorporate, as applicable, the methods and philosophy of the SMS 
with each new planning project.102  The Handbook was accompanied by direction from the 
Forest Service’s Washington Office to “begin using the concepts and terms contained in this 
Handbook as you work on new projects or initiate forest plan revisions.”   
 
As indicated, full adoption of the SMS is to occur as each National Forest revises its land and 
resource management plan.103  Direction for scenery management is contained within Forest Plan 
goals, objectives, standards, and guidelines.  For Forests not currently undergoing the forest plan 
revision process, or for those requiring extensive time for revision, application of the SMS will 
occur at the sub-forest or project level.   
 

                                                 
99 USDA Forest Service, 1974 
100 USDA Forest Service, 1974 
101 USDA Forest Service, 1995 
102 USDA Forest Service, 1994; 1996; 1997; and 1998 
103 At this time Coconino Forest Plan is scheduled to begin Revision in 2006 and be completed by 2010. 
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The 1987 Forest Plan predates the 1995 SMS and therefore the SMS has not been formally 
integrated into CNF management direction.  Until the CNF Forest Plan is revised, the VMS will 
continue to be used for inventorying, evaluating, and managing scenic resources on the Forest.  
Therefore, this aesthetics analysis provides the following brief description of the SMS to 
determine consistency both with the current visual management system and its future 
successor.104  This dual assessment will determine both the level of VQO that will be achieved 
and the estimated equivalent SIL to be expected from the proposed activities in order to facilitate 
the eventual transition from the VMS to the SMS. 
 
SMS terminology differs from the VMS, and updated research findings are incorporated.  
Conceptually, the SMS differs from the VMS in that it increases the role of constituents 
throughout the inventory and planning process and borrows from, and is integrated with, the 
basic concepts of Ecosystem Management.  The SMS pertains primarily to the social/cultural 
dimension of ecosystem management – but also has links to the biological and physical.   
 
The SMS measures the degree of “intactness” and “wholeness” of the landscape with “scenic 
integrity.”  SMS uses Scenic Integrity Levels (SILs) in much the same way that the VMS uses 
VQOs.  The frame of reference for measuring achievement of SILs is the valued attributes of the 
“existing” landscape character “being viewed.”  The VQOs of Modification and Maximum 
Modification directly correspond to the SILs of Low and Very Low, respectively.  The two SILs 
are defined below: 
 
SIL: Low (corresponds to Modification VQO): 

Refers to landscapes where the valued landscape character “appears moderately 
altered.”  Deviations begin to dominate the valued landscape character being 
viewed, but they borrow valued attributes such as size, shape, edge effect and 
pattern of natural openings, vegetative type changes or architectural styles outside 
the landscape being viewed.  They should not only appear as valued character 
outside the landscape being viewed but compatible to the character within.   

 
SIL: Very Low (corresponds to Maximum Modification VQO): 

Refers to landscapes where the valued landscape character “appears heavily 
altered.”  Deviations may strongly dominate the valued landscape character.  
They may not borrow from valued attributes such as size, shape, edge effect and 
pattern of natural openings, vegetative type changes or architectural styles within 
or outside the landscape being viewed.  However, deviations must be shaped and 
blended with the natural terrain (landforms) so that elements such as unnatural 
edges, roads, landings, and structures do not dominate the composition.   

 
The SMS uses the same distance zones as the VMS, however an immediate foreground distance 
zone is added in SMS which extends to 300 feet beyond the viewer.   

 
104 Because the Forest Plan revision process for the CNF has not yet begun as of the publication of this EIS, this 
aesthetics analysis can only determine consistency with the SMS on a relative basis.  Revised Forest and 
Management Area standards and guidelines, using the SMS, have not yet been established. 
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EXISTING CONDITIONS 
AESTHETIC CHARACTERISTICS OF THE SAN FRANCISCO PEAKS 

The San Francisco Peaks are the remnants of a large, heavily vegetated composite volcano that 
last erupted roughly two million years ago.  Rising more than a mile above the surrounding pine 
forests and grasslands of the northern Arizona landscape, the San Francisco Peaks exhibit a rich 
diversity of past geologic events such as lava flows, volcanic eruptions, glaciation, and erosion.  
The Peaks is an outstanding example of past volcanic activity and preserves the best example of 
Ice Age glaciation in Arizona in lateral and medial moraines and former streambeds.105

 
With its peaks reaching the highest elevation in Arizona, the San Francisco Peaks are a 
prominent feature of the southern Colorado Plateau.  The three main peaks are Humphreys Peak 
(12,633), Agassiz Peak (12,356 feet), and Fremont Peak (11,969 feet).  The other peaks are 
Doyle, Reese, and Aubineau.  Views from the summit of the San Francisco Peaks stretch 
northwest to the Grand Canyon's North Rim; northeast across the painted desert (including 
Sunset Crater); and over eighty miles to the north.  On a clear day, the Peaks are visible from 
over 100 miles away.   
 

AESTHETIC CHARACTERISTICS OF THE SNOWBOWL SUP AREA 
NFS lands within Snowbowl’s 777-acre SUP area have been used for developed winter 
recreational use since 1938, when the ski area’s original base area was established in Hart 
Prairie.  Since that time, developed recreation at the Snowbowl has evolved and grown with the 
creation of additional trail systems, buildings, lifts, and infrastructure.  
 
Snowbowl’s SUP area is located on the western face of the San Francisco Peaks, and is defined 
by a prominent, V-shaped valley.  The majority of Snowbowl’s formal and gladed terrain can be 
found on this valley’s north/northwest-facing aspects, with the exception of the Hart Prairie area, 
which has a predominantly west-southwest aspect.  In all, the Snowbowl has 32 developed trails 
and approximately 130.4 acres of formal,106 lift-served terrain within its SUP area.  NFS lands 
within and immediately adjacent to the SUP area are defined by open bowls (at higher 
elevations), dense stands of spruce-fir throughout and well mature aspen stands in the lower 
elevations.   
 
Snowbowl’s base area facilities and parking areas are located at the Agassiz and the Hart Prairie 
lodges, located at 9,550 and 9,350 feet elevation, respectively.  With the exception of chairlifts 
and the ski patrol head quarters (located at the top of the Agassiz Chairlift), no ski area 
infrastructure or services are located above the Agassiz Lodge.   
 
With the exception of the Hart Prairie area (approximately 40 acres), which is a natural alpine 
meadow, approximately 100 acres of overstory vegetation have been removed throughout 
Snowbowl’s development history.  For the most part, cleared vegetation breaks have been 
“feathered” throughout the history of development in an attempt to avoid hard edges and to 
mimic natural breaks in the vegetation across the San Francisco Peaks.  With some exceptions 

 
105 USDA Forest Service, 1987: 101   
106 This does not account for undeveloped, skiable terrain (i.e., glades and naturally-open/hike-to terrain) within the 
SUP area.   
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(noted below), the feathering technique has successfully reduced the potential visual effects of 
the developed terrain as compared to the surrounding, undisturbed natural landscape.  The most 
obvious vegetation break in the SUP area is the corridor that was cut for the Agassiz Chairlift.  
The Agassiz Chairlift corridor, in particular, introduces a long linear element that that is absent 
from the surrounding natural landscape of the San Francisco Peaks.   
 

Compliance with VQOs/SILs 
Inevitably, the lift and trail network within Snowbowl’s SUP area introduces some elements that 
are unrelated to features in the adjacent, natural landscape on the San Francisco Peaks.  Despite 
the best efforts of the Forest Service and Snowbowl to blend the lift corridors and trails into the 
natural landscape, some unnatural vegetation breaks are quite obvious, particularly in the 
foreground view.  However, once the observer moves to the middle ground and, especially, 
background views, the Snowbowl’s trail and lift network begins to blend into the natural 
surrounding and becomes more difficult to distinguish.    
 
Within the foreground view, the Snowbowl facilities are most frequently viewed by guests 
visiting the ski area.  Therefore, developed facilities, trails, and lifts represent the anticipated 
landscape and are not a deviation from what most ski area visitors expect and value.  The 
majority of viewsheds from which the Snowbowl can be seen from along the U.S. Highway 180 
corridor fall into the middle ground and background views.  However, the Snowbowl can be seen 
in the foreground view in certain instances.  Because in Arizona developed winter ski areas are 
rare, these types of facilities are not expected by the majority of travelers who pass the 
Snowbowl on U.S. Highway 180.  Therefore, in some cases Snowbowl’s developed facilities are 
visible to those who may not expect or value the appearance of such facilities. 
 
Nonetheless, the analysis completed indicates that Snowbowl’s existing facilities, trails, and lifts 
corridors currently meet the established VQOs of Modification and Maximum Modification, and 
are consistent with Forest Plan direction.  Therefore, when compared to the corresponding SILs 
of Low and Very Low, the analysis also concluded that the existing facilities are consistent with 
the SMS.   
 
ENVIRONMENTAL CONSEQUENCES 

DIRECT AND INDIRECT EFFECTS 
Proposed ground disturbance and vegetation removal within the SUP may 
incrementally affect the aesthetic quality of the west face of the San Francisco Peaks.  

Indicator: 
The Incremental Aesthetic Effects of the Proposed Projects Compared to Historic 
Landscape Alterations Within the SUP Area 

Alternative 1 – No Action 
Selection of the No Action Alternative would not directly or indirectly change Snowbowl’s 
current operations, trail/lift network, or infrastructure.  From an aesthetics standpoint, no changes 
to Snowbowl’s SUP area would occur under the No Action Alternative and its facilities would 
continue to comply with Forest Plan VQOs of Modification and Maximum Modification.  The 



 

 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-58 

description of existing conditions within this section describes both the history of landscape 
modifications and the present conditions which would persist with selection of the No Action 
Alternative. 
 

Alternative 2 – The Proposed Action 
Temporary Aesthetic Impacts 

Some ground disturbing activities contained in the Proposed Action would be considered 
temporary in nature, since these areas would be promptly revegetated.  These direct, temporary 
ground disturbing activities include:  1) installation of snowmaking pipelines on existing trails; 
2) terrain grading on existing trails; 3) utility line installation; and development of the proposed 
snowplay facility.  As quantified in Table 2-4 (located in Chapter 2), temporary ground 
disturbances under the Proposed Action would total approximately 236 acres.  During 
construction periods, ground disturbances would be temporarily visible.  As revegetation matures 
over a period of a few years, these disturbances would ultimately return to a condition similar to 
the present. 
 

Permanent Aesthetic Impacts 
Direct, permanent aesthetic impacts are associated with components of the Proposed Action that, 
whether occurring in new or previously disturbed areas, would represent long-term visible 
elements of the ski area’s presence within the SUP area when perceived in either the foreground, 
middleground or background views.  These elements include: 
 
• Construction of the snowmaking water impoundment above the top terminal of the existing 

Sunset Chairlift 
• Installation and realignment of chairlifts/surface lifts throughout the SUP area 
• Construction of a 400-space snowtubing parking lot  
• Construction of a hiking trail between the mid-station and the top terminal of the Agassiz Lift 
• Construction of a 6,000 square foot addition to the Hart Prairie Lodge for a total of 24,900 

square feet  
• Construction of a 10,000 square foot guest services facility adjacent to the Agassiz Lodge 
• Replacement of existing on-mountain ski team buildings with three new buildings 
• Removal of approximately 76.3 acres of existing overstory vegetation associated with the 

development of skiing terrain, lift corridors, and tree thinning for construction of glades107 
• Construction of a halfpipe (with a dirt form) below the bottom terminal of the Sunset 

Chairlift 
• Construction of a snowtubing facility in the lower portion of Hart Prairie  
• Construction of the 14.8 mile reclaimed water pipeline between Flagstaff and the SUP area  
 
Under the Proposed Action, permanent ground disturbances would total approximately 10.4 
acres.  While essentially all of these proposed projects would be visible in the immediate 
foreground view (i.e., from within the SUP area and isolated points from within the surrounding 

                                                 
107 Construction of gladed areas would required minimal removal of overstory vegetation (approximately 20 percent) 
and would concentrate on dead and dying timber.  Therefore, construction of glades is not anticipated to 
substantially impact visual quality in the SUP area. 
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Kachina Peaks Wilderness), once the viewpoint extends further into the foreground view and into 
middle ground/background views, the dominating, permanent features of Snowbowl’s Proposed 
Action become the lift and trail network.  While vegetation removal associated with these 
projects can be considered permanent in nature, and would obviously incrementally add to the 
developed character of the SUP area, the visual simulations (see next section) conducted for this 
analysis indicate that visual mitigation techniques incorporated into the design of the proposed 
elements were successful in blending with the form and texture of the surrounding landscape.  
This analysis determined that the proposed landscape alterations can be implemented while 
maintaining full consistency with the VQOs of Modification and Maximum Modification.    
 
For the most part, construction of the reclaimed water pipeline between Flagstaff and the SUP 
area would occur within previously-disturbed corridors.  Therefore, construction of the pipeline 
would not cause additional visual disturbances.  An exception includes portions of the corridor 
that cross property owned by the Lowell Observatory.   
 

Alternative 3 
Alternative 3 eliminates temporary ground disturbance associated with snowmaking line 
installation, but includes (essentially) all of the lift and trail additions contained in the Proposed 
Action.  While Alternative 3 increases temporary ground disturbance associated with trail 
grading – necessary to provide for increased skiability under reduced natural snow conditions – 
overall temporary ground disturbances would be reduced to approximately 130 acres.  Permanent 
ground disturbances are reduced under Alternative 3 by excluding the snowmaking water 
impoundment, snowtubing facility, snowtubing parking lot, and the Aspen Chairlift realignment 
and would total approximately 1.7 acres.  Additionally, Alternative 3 would result in the removal 
of approximately 64.4 acres of existing overstory vegetation associated with the development of 
skiing terrain, lift corridors, and tree thinning for construction of glades. 
 
Overall, the aesthetic impacts are slightly reduced between Alternatives 2 and 3.  However, for 
the purposes of this analysis, they can be considered virtually identical, especially when 
perceived in the middle ground and background distance zones.   
 

Indicator: 
Visual Simulations, from Identified Representative Viewpoints, of the Proposed 
Landscape Alterations as Compared to the Existing Condition.   

 
The reader is directed to Figures 3D-1 through 3D-4 for photographs taken from the identified 
representative viewpoints.  Each unaltered photograph is accompanied by an identical 
photograph that has been photo-simulated to depict proposed project elements which are 
anticipated to remain visually evident.  For the purposes of this analysis, the Proposed Action 
and Alternative 3 can be considered identical when observed from these viewpoints, and are thus 
analyzed together.   
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Simulated views were analyzed from the following viewpoints: 
 
• Hart Prairie (151 Rd) – Summer 
• Highway 180 at the Flagstaff Nordic Center – Summer 
• Humphreys Trail (Wilderness Area) – Summer 
• Interstate 40 East of Williams – Winter 
 

Photo Simulation Methodology 
Photo simulations represent a visually accurate method of realistically portraying proposed 
project elements on the existing landscape.  These simulations are accomplished using a 
combination of GIS (Geographic Information Systems) and photo-editing software applications 
and the following techniques. 
 
The first step in this process involved identifying the representative viewpoints from the 
surrounding landscape based on locations with high exposure and/or close proximity to the 
project area.  These viewpoints are then photographed during the desired season to capture the 
baseline or existing conditions.  The photographs are converted to digital images for simulation 
purposes.  
 
Once the locations have been identified, the corresponding GIS data, such as trails, structures, 
vegetation lines, and proposed elements, are assembled.  Once the pertinent data has been 
gathered, these GIS files are used to build a three-dimensional model specific to the scene 
portrayed in the image.  The three-dimensional model identifies the viewable project elements 
for the selected perspective accounting for topography and vegetation which may lie between the 
observation point and the target view.  
 
The three-dimensional model is converted and imported into an image editing software 
application.  Using the digital image, the model is overlain and referenced to the original image.  
Using the proposed elements from the model as reference, a copy of the image is created 
simulating the proposed elements and features.  The result is a spatially accurate, photo realistic 
simulation of the proposed project elements from the desired viewpoint.  Additional 
consideration is given for the contrast between snow covered ground and dark tree cover that 
will occur in winter throughout the project area; even though this contrast is shown in only one 
of the four simulations.  
 

Alternative 1 – No Action 
Alternative 1, the No Action Alternative, represents the Arizona Snowbowl in its existing 
condition.  No changes to the visual landscape would occur under this alternative.  The existing 
condition, and therefore the No Action Alternative is represented in the photo simulations as the 
baseline condition. 
 

Alternatives 2 and 3  
Figure 3D-1 displays the Snowbowl SUP area in the foreground distance zone looking south 
from the Humphreys Trail in the Kachina Peaks Wilderness.  This viewpoint is representative of 
all views of the Snowbowl facility seen from this primary route into the Wilderness and is one of 
the best sites for viewing the proposed facilities and trails.   
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This middleground viewpoint presently falls within the basic standards of a “partial retention” 
VQO (Moderate SIL).  The proposed developments would introduce additional elements (such as 
portrayed in the simulation) that in total would fall within the standards for a modification VQO 
as seen from all viewpoints along the Humphrey’s Trail. 
 
In the “Existing” view, although two existing trails - Volcano and Casino (trail #43a and #23) - 
are visible from this location, they remain partly obscured by existing vegetation that occurs 
along the trail edges.  The Midway Catwalk and White Lightning (trails #24 and #28) appear as 
dark openings in the vegetation overstory and are essentially unnoticed.  In the “Proposed” view, 
the proposed vegetation clearing from planned Trail 43b becomes moderately apparent as it 
causes the existing vegetative opening to continue uphill of Volcano (trail #43a) to the edge of 
the treeline occurring near the top of the Agassiz Chairlift.  However, the portion of proposed 
Trail 43b that comes off of Upper Ridge (trail #26) across the existing Agassiz Chairlift corridor 
creates a gap in the existing vegetation that becomes visible due to its northwest aspect and 
location near the crest of Agassiz Ridge.  A similar incidence occurs at the location of proposed 
Trail 38.  Though not as noticeable, the trail clearing from Trail 38 occurs near the crest of 
Agassiz Ridge creating another depression in the existing vegetation.  Although trail widening is 
proposed for White Lightning (trail #28), the impacts are not evident. 
 



View of the Arizona Snowbowl looking Southwest from the Humphrey's Peak Trail in the Kachina Peaks Wilderness

showing the proposed trails and clearing.
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View of the Arizona Snowbowl looking Southwest from the Humphrey's Peak Trail in the Kachina Peaks Wilderness.
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Figure 3D-2 depicts the entire western face of the San Francisco Peaks in the middle ground 
distance zone.  The picture was taken from the top of a small hill just west of Forest Road 151, 
looking east, from approximately 1.5 miles away.  From this viewpoint, existing trails and lift 
corridors are easily distinguishable, particularly the Agassiz Chairlift and the following trails: 
Lower Ridge (trail #21); Upper Ridge (trail #26); Rattlesnake (trail #13); Volcano (trail #41a) and 
Casino (trail #23).  In the “Proposed” view, the anticipated Sunset Chairlift corridor, terrain park, 
and trails 37, 38, 39, and 43b become most apparent due to their locations in the densely 
vegetated southern portion of the SUP area.  The proximity of proposed trails 37, 38, and 39 to 
existing trails, combined with their direct western exposure, create a mosaic of new vegetative 
openings that become visible along the lower portions of Agassiz Ridge from this viewpoint.  
The proposed Humphreys Pod, located just uphill of Hart Prairie, is also visible from this 
location.  However, the proposed vegetation clearing in the Humphreys Pod is absorbed well due 
to the braided trail design and existing stands of tree islands that would remain. 
 
The view from this middleground viewpoint presently falls well within the basic standards of the 
Modification VQO (low SIL) with the diagonal linear element of the Agassiz Chairlift being the 
most noticeable unnatural element visible.  The proposed development would introduce 
additional elements that in total would fall well within the standards for the Maximum 
Modification VQO” (Very Low SIL) but would fall somewhat short of the Modification VQO 
standard.   
 
 



View of the Arizona Snowbowl looking East, taken just West of Forest Road 151.
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View of the Arizona Snowbowl looking East with proposed trails and clearing, taken just West of Forest Road 151.
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Figure 3D-3 shows the western face the San Francisco Peaks, with Agassiz Peak prominently 
displayed, in the background distance zone.  The picture was taken from U.S. Highway 180 at 
the junction of the Nordic Center entrance road from a distance of approximately five miles.  The 
bottom half of the Snowbowl’s SUP area is obscured by foreground trees and vegetation from 
this viewpoint.  Only existing and proposed trails with north and west orientations are visible 
from this location.  Portions of the existing Agassiz Chairlift corridor and Upper Ridge (trail #26) 
and Volcano (trail #43a) are visible.  In the “Proposed” view, proposed trails 37, 38, 39, 42, 43b, 
and a portion of the Sunset Chairlift corridor become visible.  While in a comparative format the 
proposed alterations are distinguishable, viewers at this distance are unlikely to notice a 
substantial change.  
 
Alterations seen from this viewpoint meet standards for the Modification VQO (Low SIL). 
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Southeast view of the Arizona Snowbowl from the junction of Highway 180 and the Nordic Center entrance road

showing proposed trails and clearing.

Southeast view of the Arizona Snowbowl from the junction of Highway 180 and the Nordic Center entrance road.
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Figure 3D-4 again shows the western face of the San Francisco Peaks in the background distance 
zone.  The picture was taken during winter conditions on Interstate 40 East of Williams, 
approximately 16 miles away.  From this distance only Upper Ridge (trail #26) can be 
distinguished while the remaining existing trails blend well with the surrounding natural 
vegetation.  The “Proposed” view displays the addition of Trail 39 and the Humphreys Pod trail 
network.  However, the location of the Snowbowl SUP area in the background zone makes the 
visual impact of the proposed trails virtually indiscernible when compared to the surrounding 
forest and canopy openings. 
 
Alterations seen from this viewpoint meet standards for a Partial Retention VQO (Moderate 
SIL).  
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View of the Arizona Snowbowl from I-40 East of Williams 

View of the Arizona Snowbowl from I-40 East of Williams with proposed trails and clearing
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This analysis indicates that construction of all proposed projects could be accomplished while 
meeting the VQOs for Modification and Maximum Modification.  In addition, implementation of 
these projects would be consistent with SILs of Low and Very Low.  
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds  
For the purpose of this cumulative assessment, it is assumed that visual impacts to the San 
Francisco Peaks landscape began with construction of the original ski area facilities in the late 
1930s, increased with approval of projects analyzed in the 1979 ES, continue to the present day 
and extend into the foreseeable future (i.e., as long as the Snowbowl operates). 
 

Spatial Bounds  
Table 3D-1 defines the spatial bounds of this cumulative effects analysis and identifies 
potentially effected viewers within each distance zone, as per the VMS.   
 

Table 3D-1 
Viewshed 

VMS Distance Zone Potentially effected Viewers 

Foreground  
(out to ½ mile)  

1. Snowbowl visitors/employees (large majority of users; expect  to see 
ski area facilities) – view from access road and from Snowbowl 

2. Local residents – (small number but growing and with high concern for 
scenic quality) – view from access roads and from summer homes in 
Lower Hart Prairie  

3. Forest visitors other than Snowbowl visitors and residents.  Includes 
Wilderness trail/trailhead, Arizona Trail/trailhead and those driving for 
pleasure 

Middleground  
(½ mile out to four miles) 

1. (see #1. above)  
2. (see #2. above) 
3. Forest visitors (majority of users affected ), using U.S. Highway 180, 

FR 151, and other Forest roads and trails, people using Forest areas 
away from roads and trails (i.e. hunters/ cross country hikers)  

Background  
(Four miles to infinity) 

1. Forest visitors/travelers through the Forest – mostly people driving 
along Highways 180 and 89 north of the Peaks with moderate to high 
concern for scenic quality. 

2. Travelers along I-40 from just west of Flagstaff out to Williams 

 
The affected environment relevant to a discussion of cumulative affects for aesthetic resources 
includes the extent of locations from which the analysis area is visible.  This area extends from 
the Snowbowl generally to the north and west and diminishes as viewer distance increases and 
detail of alterations to the natural landscape diminishes.  This also includes areas from which the 
proposed reclaimed water pipeline (that follows the existing Transwestern Lateral Natural Gas 
Pipeline corridor and existing roads) is visible.  Areas to the south and east of the Snowbowl 
within the Kachina Peaks Wilderness have limited visibility into the Snowbowl SUP area up to 
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the surrounding ridgelines and peaks including views through tree cover along the upper part of 
the Humphreys Trail up to Humphreys saddle.  Locations outside of the ridge system that 
encloses the Snowbowl facilities are screened from these affects by the mountainous topography 
and are not visible to the viewer on the ground.  The existing facilities are visible to the 
discerning viewer from I-40 near Williams, approximately 25 miles away, when snow on the 
ground maximizes the contrast between the trail and lift corridors and the surrounding tree cover 
(referred to figure 3D-4).  The area is also visible from the north side of Kendrick Park from U.S. 
Highway 180, about eight miles distant, but becomes undetectable due to topographic screening 
as the road proceeds north.  The SUP area is not visible from Highway 89. 
 

Past, Present, and Reasonably Foreseeable Future Actions 
Past, present, and reasonably foreseeable projects which could cumulatively affect scenic 
resources include: 
 

1. Bebbs Willow Restoration project in Hart Prairie 
2. Residential and summer home development in Hart Prairie 
3. Assorted and ongoing utility line clearing and maintenance 
4. Snowbowl cellular tower (approved in August 2000 but not yet built) 
5. Hart Hill restoration 
6. Ongoing utility line construction and maintenance (on- and off-Forest)   
7. Arizona Trail construction and designation 

 
Of the above-mentioned projects, Hart Hill restoration, Bebbs Willow Restoration, and the 
Arizona Trail are all within the spatial extent of the cumulative impact area, but are not of an 
extent or development scale/character to cause appreciable degradation to the natural appearing 
environment.  The Hart Hill and Bebbs Willow Restoration projects will restore elements of the 
natural appearing landscape thereby creating long term positive changes with possible short-term 
minor negative impacts to scenic quality during the activities implementation.   
 
Of the projects listed, projects most relevant to a discussion of cumulative effects to scenic 
resources include:  
 
Residential and Summer Home Development in Hart Prairie 
Ongoing development in Hart Prairie has introduced features not inherent to a natural appearing 
landscape within the middle ground viewshed seen by people using the Snowbowl facilities and 
by others making use of the general area.  Some of the developments occur as foreground 
elements from FR 151 with the Snowbowl facility seen behind the residences in the middle 
ground.  Residential developments in the area generally borrow from naturally occurring 
materials and color and occur at such a scale as to not contribute significantly to the area’s 
overall visual quality.  
 
Residential and summer home development exists on private lands in Hart Prairie, below the 
Snowbowl facility.  While generally borrowing from naturally occurring color and materials 
found in the area, the existence of these structures adds to the extent of the area where the natural 
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appearing landscape has been altered.  Alterations to the natural appearing landscape within the 
residential/summer home area are less severe than within the Snowbowl facility due to the 
smaller scale of individual residential/summer home structures.  While not bound by visual 
quality standards provided in the Forest Plan, these residential facilities generally fall within the 
guidelines for Partial Retention and Modification VQOs (Moderate to Low SIL).    
 
Snowbowl Cellular Tower 
Installation of a cellular tower near Snowbowl’s maintenance shop was approved via a Decision 
Notice in August 2000.108  However, it has not yet been constructed.  If constructed, this facility 
will introduce an incongruous element to a natural appearing landscape in the foreground 
viewshed of the Snowbowl facility as seen from the Snowbowl Road.  This facility, if 
constructed, would meet a VQO standard of Modification (Low SIL) from foreground views and 
would meet the Retention VQO from FR 151 (middleground). 
 
Ongoing Utility Line Construction and Maintenance 
Ongoing utility line and pipeline clearance and maintenance highlights the contrast between 
utility and pipeline corridors and facilities and the natural appearing forest landscape.  Clearing 
and maintenance activities will continue to produce unnatural appearing linear elements.  
 
Appendix C includes the full list of past, present, and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 - No Action  
The addition of residential/summer home development in the area, the cellular tower, and 
ongoing utility and pipeline operation/maintenance to the original extent of the Snowbowl 
development extends the area meeting Partial Retention and Modification VQO standards (SIL 
Moderate to Low) from within the foreground view of the Snowbowl facility to the foreground 
view as seen from FR 151.  From middleground and background views the effect of all of the 
cumulative elements discussed, except for the ski runs and lift tower corridors, diminishes and 
disappears for most forest visitors.  As shown in the “before” photos (3D-1 through 3D-4) from 
middleground and background views, some of the existing ski trails and chairlift corridors are 
presently visible as unnaturally appearing shapes on the otherwise natural appearing landscape.  
The background and middleground views of the ski area facilities fall within the standard for a 
Partial Retention VQO (Moderate SIL) from the background to a Modification VQO (Low SIL) 
from middleground views.   
 

Alternative 2 – The Proposed Action 
Above and beyond those described in the No Action Alternative, the addition of facilities 
identified in the Proposed Action would have the following cumulative effects to aesthetic 
resources in the area: 
                                                 
108 A review of current circumstances and documentation according to FSH 1909.15, Chapter 18 will need to occur 
before implementation may proceed due to the length of time that has passed since the decision was made (3 to 5 
years).  
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• Foreground views from within the Snowbowl SUP area of snowmaking equipment, the 
water impoundment, snow tubing facilities, additional parking, lift installations, and new 
buildings  

• Middle ground and background views of addition linear and feathered corridors.  These 
corridors would cut diagonally through the existing tree canopy in contrast to the 
generally homogenous tree cover occurring on adjacent slopes of the San Francisco 
Peaks. 

• Short-term ground disturbance within the existing Transwestern Lateral Natural Gas 
Pipeline corridor and along the access road corridor and the long-term effect of a wider 
corridor (in some locations) to accommodate Snowbowl’s proposed reclaimed water 
pipeline.  These effects are confined to the foreground of the pipeline, occur mostly 
outside of the viewshed affected by most of the other Proposed Action elements, and are 
not seen by most visitors to the area. 

 
Alternative 3 

The effect of adding facilities proposed with this alternative would be virtually identical to the 
PA excluding the effect of the reclaimed water pipeline and the snowtubing facility.   
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
Additional developed terrain and infrastructure in previously undisturbed portions of the SUP 
area would represent irretrievable effects to visual resources for the life of the Snowbowl.  
However, this commitment of the visual resource is not irreversible because facilities and lifts 
could be removed and, in time, the area could be reclaimed and revegetated, restoring its natural 
appearance.   
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3E. SOCIAL AND ECONOMIC RESOURCES 

SCOPE OF THE ANALYSIS 
The development elements contained in the Snowbowl’s proposal have the potential to affect not 
only the physical aspects of the project area’s physical environment, but also the socioeconomic 
environment.  Development of the proposed facilities has the potential to attract more skiers and 
other recreationists, to generate employment and to require additional public services.  This 
analysis targets the specific issues within this broad framework as identified during scoping. 
 
A correlation exists between the consistent operation of the ski area and the Flagstaff/Coconino 
County economy.  This correlation encompasses; seasonal tourism; employment and income 
levels; and tax revenues.  The strength of this correlation needs to be assessed and disclosed. 
 
Socially, Snowbowl provides a source of wintertime recreation for a large number of people in 
northern and central Arizona.  The relative importance of this local source of wintertime 
recreation needs to be assessed. 
 
EXISTING CONDITIONS 

POPULATION, HOUSING AND THE ECONOMY 
In contrast with a number of other ski resorts in the Rocky Mountain region, the Arizona 
Snowbowl is not a dominant driver of growth and the economy in its host community.  Coconino 
County and more particularly the City of Flagstaff have economies that draw upon a number of 
elements – including tourism and recreation – to maintain viability.  Thus, while the Arizona 
Snowbowl’s business activity is not the singular driver of the area economy and growth, the ski 
area’s business activity does have a positive economic impact on the community and any major 
change in ski area activity – to the positive or negative – would be expected to have effects in the 
area. 
 
Population, housing and the area economy are usually regarded as the most significant indicators 
of growth and are important to the Arizona Snowbowl from several perspectives: 
 
• A growing population provides more potential customers for the Snowbowl’s business. 
• The regional housing stock provides housing for Snowbowl employees and, to a lesser 

extent, seasonal housing for Snowbowl visitors. 
• A positive economy provides discretionary dollars for local residents and is likely to spur 

increases in recreational spending. 
 
Further, these indicators are significant to a host community as measures of desired growth and 
ability to provide adequate housing for residents.  The indicators are assessed below, with a focus 
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on Coconino County and the City of Flagstaff.109  In addition, statewide data is shown for 
Arizona to provide comparative rates of change. 
 

Population 
The table below shows total population for Arizona, Coconino County and the City of Flagstaff 
for 1990 and 2000.  In addition, estimated population is shown for 2002, along with absolute and 
percentage statistics regarding rate of growth.110

 
Table 3E-1 

Total Population Change 
Arizona, Coconino County, Flagstaff (1990 – 2002) 

 
1990 2000 

Absolute 
Change 

1990-2000 

Percentage 
Change 

1990-2000 

Est. 
2002 

Absolute 
Change 

2000-2002 

Percentage 
Change 

2000-2002 
Arizona 3,665,228 5,130,632 1,465,404 40.0% 5,472,750 342,118 6.7% 
Coconino Co. 96,591 116,620 19,729 20.4% 125,420 9,100 7.8% 
Flagstaff 45,857 52,894 7,037 15.3% 59,160 6,266 11.8% 
 
During the 1990s, the State of Arizona had a strong population growth rate of 40 percent.  This 
compares to a U.S. population growth rate during the same period of 12.8 percent.  While 
Coconino County and Flagstaff experienced solid population growth, their rates of growth were 
well below those for the state as a whole.  However, it appears that recent growth rates for the 
county and city (2000 through 2002) have accelerated and that they are now experiencing 
population growth at rates exceeding that for the state as a whole. 
 
Comparative distributions of populations by race in 1990 and 2000 are shown for Arizona, 
Coconino County and Flagstaff in the table below.  The table shows the number and percentage 
of total population for each racial group.111

 

                                                 
109 City of Flagstaff is the only political entity for which data is consistently available within Coconino County and 
which is near the Arizona Snowbowl.  Data is available for other communities that are remote from the Snowbowl’s 
location.  The Snowbowl is located within an unincorporated portion of the county. 
110 U.S. Bureau of the Census, Arizona Dept. of Employment Security-Population Statistics Unit. 
111 U.S. Bureau of the Census.  Note that the Bureau used different systems for classifying race in the 1990 and 2000 
censuses.  In 2000, respondents were permitted to designate multiple racial backgrounds.  The data in the table only 
includes figures for those who reported one race.  Over 97 percent of all respondents indicated only one race in each 
of the three areas. 
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Table 3E-2 
Racial Distribution of the Populationa 

Arizona, Coconino County, Flagstaff (1990, 2000) 

  White Black 
American Indian, 
Eskimo or Aleut 

Hispanic or Latino 
(of any race) 

  Number 
% of 
Total Number

% of 
Total Number

% of 
Total Number 

% of 
Total 

1990 2,963,186 68.1% 110,524 2.5% 203,527 4.7% 688,338 15.8%Arizona 
2000 3,873,611 60.3% 158,873 2.5% 255,879 4.0% 1,295,617 20.2%
1990 61,836 58.2% 1,419 1.3% 28,233 26.6% 9,696 9.1%Coconino 

County 2000 73,381 56.9% 1,215 1.0% 33,161 25.7% 12,727 9.9%
1990 36,519 69.1% 1,135 2.1% 4,210 8.0% 6,972 13.2%Flagstaff 
2000 41,214 67.1% 927 1.5% 5,284 8.6% 8,500 13.8%

a Data does not represent total population or every group accounted for in 1990 and 2000 census 
 
Coconino County population has a substantially higher percentage of minorities than the state or 
Flagstaff populations.  American Indians make up almost 26 percent of the county’s population. 
 
The table below shows population projections for 2005, 2010 and 2015 for Arizona, Coconino 
County and the City of Flagstaff.112  In addition, comparative percentage change is shown for 
2000 to 2005, 2000 to 2010, and 2000 to 2015. 

 
Table 3E-3 

Population Projections 
Arizona, Coconino County, Flagstaff (2000 – 2015) 

 
2000 2005 

Percentage
Change 

2000-2005 
2010 

Percentage
Change 

2000-2010 
2015 

Percentage
Change 

2000-2015 
Arizona 5,130,632 5,553,849 8.2% 6,145,108 19.8% 6,744,754 31.5% 
Coconino Co. 116,320 135,595 16.6% 147,352 26.7% 158,753 36.5% 
Flagstaff 52,894 66,552 25.8% 71,981 36.1% 77,133 45.8% 

 
While the state’s population grew at a faster rate during the 1990s, projections call for above 
average population growth in Coconino County and City of Flagstaff for the period 2000 through 
2015.  It is expected that the city would grow at a particularly strong rate during the next 15 
years.  For purposes of comparison, projected rates of population for the U.S. as a whole are:113 
2000 to 2005 - 2.2 percent, 2000 to 2010 – 6.6 percent and 2000 to 2015 – 11.0 percent. 
 
Overall, it is clear that Arizona as a whole, and Coconino County and Flagstaff in particular, 
would experience well above average rates of population growth during the coming years. 
                                                 
112 U.S. Bureau of the Census, Arizona Dept. of Employment Security. 2000 figure based on Census figure, all other 
figures Arizona projections. 
113 U.S. Bureau of the Census, Population Estimate Series, Middle Series 
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Housing 

The table below shows total housing units for Arizona, Coconino County and Flagstaff for 1990 
and 2000, as well as statistics on absolute and percentage change.114

 
Table 3E-4 

Total Housing Units 
Arizona, Coconino County, Flagstaff (1990, 2000) 

 1990 2000 Absolute 
Change 

Percentage 
Change 

Arizona 1,659,430 2,189,189 529,759 31.9% 
Coconino Co. 42,914 53,443 10,529 24.5% 
Flagstaff 16,313 21,396 5,083 31.2% 

 
Although Coconino County and Flagstaff population growth rates fell well below that for the 
entire state during the 1990s, Flagstaff’s rate of housing increase matched that for the state, while 
the county’s rate of increase did not fall substantially behind that for the state. 
 
The table below contains more detailed data regarding year 2000 housing stocks for Arizona, 
Coconino County and Flagstaff including, total units, occupied units and owner and renter-
occupied units.115  In addition, comparative statistics are shown regarding the detailed data. 
 

Table 3E-5 
Housing Stock Details 

Arizona, Coconino County, Flagstaff (2000) 
 Arizona Coconino 

County Flagstaff 

Total Housing Units 2,189,189 53,443 21,396 
Occupied Units 1,901,327 40,448 19,306 
  % of Total 86.9% 75.7% 90.2% 
Owner-Occupied 1,293,556 24,835 9,304 
  % of Occupied 68.0% 61.4% 48.2% 
Renter-Occupied 607,771 15,613 10,002 
  % of Occupied 32.0% 38.6% 51.8% 

 
A review of the data reveals the following; 1) Almost 25 percent of Coconino County’s housing 
stock is classified as vacant (see below); 2) The rate of housing ownership is lower than average 
in Coconino County and; 3) The rate of housing ownership is particularly low in Flagstaff.  
However, this is consistent with an urbanized center. 
 

                                                 
114 U.S. Bureau of the Census 
115 Id. 
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The table below contains more detailed data on ‘vacant’ housing stocks in Arizona, Coconino 
County and Flagstaff.116  This includes total vacant units (and as a percentage of total housing 
stock) and vacant units classified as ‘for seasonal, recreational or occasional use.’ 
 

Table 3E-6 
Vacant Housing Stock 

Arizona, Coconino County, Flagstaff (2000) 
 Arizona Coconino

County Flagstaff 

Total Housing Units 2,189,189 53,443 21,396 
Vacant Housing Units 287,862 12,995 2,090 
  % of Total 13.1% 24.3% 9.8% 
For Seasonal, Recreational 
  or Occasional Use 141,965 9,155 977 

  % of Total 6.5% 17.1% 4.6% 
  % of Vacant 49.3% 70.5% 46.7% 

 
As noted above, Coconino County has an above average percent of vacant housing, while 
Flagstaff’s vacant housing falls below the statewide average.  A more detailed examination of the 
vacant housing stocks makes it clear that a substantial portion of the county’s vacant stock (70.5 
percent) is being held for seasonal, recreational or occasional use.  There are over 9,100 housing 
units in the county that are held as vacation or second homes – accounting for 17.1 percent of the 
county’s total housing stock.  In comparison, only 6.5 percent of the state’s total housing stock is 
held for the same purpose.  This is an indication that the county is a significant draw to people 
seeking strong scenic and recreational values.  Just as significantly, with 17.1 percent of the total 
housing stock held for seasonal use, there is substantial population fluctuation in the county 
dependent on the level of occupancy in these units.  These non-local homeowners bring 
additional dollars to the local economy. 
 

The Economy 
With a population of over 115,000 persons and an urban center in Flagstaff, the Coconino 
County economy is driven by a number of elements.  While the Arizona Snowbowl alone is not a 
dominant force in the economy, tourism, of which the Snowbowl is a part, is usually identified as 
the Flagstaff area’s primary industry.  While a number of factors play a part in tourism, it is clear 
that the presence of the Grand Canyon roughly 60 miles north of Flagstaff brings a substantial 
number of persons through the area.  A summary of major economic indicators follows. 
 
The table below shows the distributions of Coconino County and Arizona employment by 
industry, as well as average wages by industry.117

 

                                                 
116 Id. 
117 Arizona Dept. of Employment Security.  Figures for 2001. 
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Table 3E-7 
Distribution of Employment by Industry and Average Wages 

Coconino County, Arizona  
Coconino County Arizona 

 
Employment % of

Total 

Average
Annual
Wages 

Employment % of 
Total 

Average 
Annual 
Wages 

Agriculture 349 0.7% $22,680 56,853 2.5% $18,404 
Mining  108 0.2% $24,480 5,365 0.2% $48,892 
Construction 2,689 5.3% $28,388 164,771 7.3% $35,628 
Manufacturing  2,779 5.4% $39,992 198,521 8.8% $48,352 
Trans/Utility 1,412 2.8% $33,808 106,604 4.7% $41,632 
Wholesale Trade 942 1.8% $41,400 108,228 4.8% $49,168 
Retail Trade 13,179 25.8% $15,648 432,253 19.1% $20,108 
Fin/Insurance/RE 1,268 2.5% $33,000 150,077 6.6% $44,512 
Services 14,770 28.9% $27,200 662,640 29.3% $34,676 
Government 13,582 26.6% $37,340 372,033 16.5% $35,764 
Non-Classified 14 0.0% $23,500 2,782 0.1% $43,592 
Totals 51,092  $28,224 2,260,127  $34,648 

 
An examination of the data shows that the Coconino County economy differs from the statewide 
economy in several ways.  Most notably, the segment of workers employed in the Retail Trade 
and Government industries is notably higher in the county than in the state.  The emphasis on 
Retail Trade is reflective of an economy dependent on tourism.  Conversely, a comparatively 
smaller segment of Coconino County’s workers are in Manufacturing and 
Finance/Insurance/Real Estate.  The data also shows that county wage rates are significantly 
lower than statewide averages. 
 
Labor force trends are also significant, as they reflect overall growth and the demands that jobs 
are creating for workers.  From an employer’s perspective, a growing labor force creates a pool 
from which to draw new workers.  The table below shows changes in labor force and 
unemployment rates for the City of Flagstaff, Coconino County, the Flagstaff Metropolitan 
Statistical Area (MSA) and Arizona for the period 1998 through 2003.118

 

                                                 
118 Arizona Dept. of Employment Security.  All figures with exception of 2003 are annual averages. 2003 figures 
averages through July.  The Flagstaff MSA is virtually the same geographic area as Coconino County. 
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Table 3E-8 
Labor Force and Unemployment Rates 

Flagstaff, Coconino County, Flagstaff MSA, Arizona (1998 – 2003) 
City of Flagstaff Flagstaff MSA Coconino County Arizona 

 
Labor 
Force 

Un- 
employment 

Labor
Force 

Un- 
employment

Labor
Force 

Un- 
employment 

Labor 
Force 

Un- 
employment

1998 30,512 5.8% 59,469 7.2% 56,850 7.3% 2,254.9 4.1% 
2000 34,459 4.6% 66,855 5.7% 64,000 5.8% 2,480.0 4.0% 
2001 35,324 4.3% 68,382 5.4% 65,525 5.4% 2,579.5 4.7% 
2002 36,250 4.6% 70,202 5.8% 67,325 5.8% 2,671.7 6.2% 
2003* 35,468 5.3% 68,898 6.6% 66,000 6.7% 2,660.0 5.8% 
Change 
1998-2002 18.8%  18.0%  18.4%  18.5%  

 
Labor forces in all of the comparative areas grew by similar amounts between 1998 and 2002.  
However, it should be noted that the Flagstaff MSA and Coconino County (similar areas) have 
generally experienced above average unemployment rates while the City of Flagstaff has enjoyed 
below average unemployment rates in recent years.  2003 data for all areas reflects the national 
and regional economic downturn of recent years. 
 

Tourism 
Tourism is a significant industry in the State of Arizona and in Coconino County/Flagstaff area.  
A recent report noted the following points:119

 
• By various estimates, two-to-five million visitors travel to Flagstaff on an annual basis.  
• For Coconino County as a whole, it is estimated that over eight million persons visit on an 

annual basis. 
• Tourism is estimated to account for 12 percent of the county’s total income – this is four 

times the national average. 
 
A year 2000 examination of the impact of tourism on the Flagstaff area economy indicated the 
following:120

 
• Tourism is the most significant economic activity in Coconino County. 
• During the latter part of the 1990s, approximately 13,345 Coconino County residents were 

employed in the tourism industry.  
• Of the 17 economic sectors in which tourism plays an employment role, ‘Miscellaneous 

Amusement & Recreation Services,’ was the fifth most important.  This sector includes ski 
areas. 

 

                                                 
119 Morlock, B., 2001 
120 Morrison Institute for Public Policy, January 2000 
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The table below shows total estimated visitors (Domestic and International) to Arizona on an 
annual basis for the period 1996 through 2001.  In addition, total tourism related employment 
(Direct and Indirect) as well as the total economic impact of statewide tourism is shown.121

 
Table 3E-9 

Visitation and Economic Impacts of Tourism Activity 
Arizona (1996 – 2001) 

Visitors in Millions 
 1996 1997 1998 1999 2000 2001 
Domestic Visitors 23.70 25.60 25.10 26.80 26.80 27.1 
International Visitors 2.47 2.54 2.55 2.62 2.73 NA 
Total Visitors 26.17 28.14 27.65 29.42 29.53  
Tourism Related 
Employment 
(Direct & Indirect) 326,542 347,202 358,685 366,236 375,502 377,621 
Economic Impact 
($Billions) $11.1 $11.4 $12.3 $12.7 $13.8 NA 

 
In recent years, Arizona has attracted almost 30 million visitors on an annual basis.  Just as 
significantly, direct and indirect tourism employment totals over 375,000 jobs and creates almost 
$14 billion in annual economic impact. 
 
With two major tourism attractions – Grand Canyon National Park and Glen Canyon National 
Recreation Area – Coconino County attracts a substantial segment of Arizona’s tourism activity.  
Recent estimates have placed total estimated visitation in the county in the eight-to-nine million 
range, or approximately 30 percent of Arizona’s total activity level.122

 
In summary, it is clear that tourism is critical to the Coconino and Flagstaff area economies and 
that the Arizona Snowbowl is one of a number of regional attractions that play a role in attracting 
tourism activity.  The Snowbowl is a unique attraction in that it is a winter oriented facility in a 
region that is commonly perceived as being oriented toward warm weather activities.  
 

Skiing 
From a statistical perspective, Alpine skiing accounts for a minor segment of the State of 
Arizona’s travel activity.  With an average of just under 300,000 skier visits during the most 
recent seven seasons, skiing volume does not have a major impact on statewide visitation.123  
However, skiing’s impact is more significant from several qualitative perspectives, as explored in 
more detail below.  Skiing brings winter-oriented travel activity to the state – a group that 
otherwise might not make travel expenditures in Arizona.  Further, based on historical usage 
records at the Snowbowl, it is apparent that there is strong demand for skiing; the Snowbowl is 
typically used at or near its capacity level on days when there is good or excellent quality skiing. 
 
                                                 
121 Arizona Office of Tourism, Office of Tourism Research Library 
122 Bureau of Business & Economic Research, College of Business Administration, Northern Arizona University 
123 Skier visits include Alpine skiers, telemarkers and snowboarders. 
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The table below shows annual skier visits for the U.S., the Pacific West region (includes 
Arizona), all of Arizona, and for the Arizona Snowbowl for the 1996/97 through 2002/03 
seasons.124  The table also shows year-to-year percentage change in total visits. 
 

Table 3E-10 
Annual Skier Visit Totals 

U.S., Pacific West Region, Arizona, Arizona Snowbowl 
(1996/97 – 2002/03) 

Annual Skier visits 
 1996/97 1998 1999 2000 2001 2002 2003 
U.S. (Millions) 52.52 54.12 51.96 51.65 57.34 54.40 57.60 
  % Change  3.1% -4.0% -0.6% 11.0% -5.1% 5.9% 
Pacific West (Millions) 9.84 11.17 11.08 10.61 11.28 12.13 10.60 
  % Change  13.5% -0.8% -4.3% 6.3% 7.5% -12.6%
Arizona (State) 365,787 384,665 246,941 243,685 355,780 214,135 277,305
  % Change  5.2% -35.8% -1.3% 46.0% -39.8% 29.5% 
Arizona Snowbowl 153,176 180,082 35,205 66,152 162,175 2,857 87,354 
  % Change  18% -80% 88% 145% -98% 2,958%

 
While there has been much discussion of a ‘flat market,’ U.S. skier visit trends have generally 
been positive in recent years, with the 2002/03 season setting an all-time record.  While there are 
fluctuations, the overall trend has also been positive for the Pacific West region – which 
represents a broad geographic spectrum, from Alaska to Arizona.  The data also makes it clear 
that the level of fluctuation in the Arizona market is much more significant that at the regional or 
U.S. level and that the level of year-to-year fluctuation in skier visits is extreme at the Arizona 
Snowbowl.  Roughly 82 percent of the ski areas in the U.S. have snowmaking facilities that 
allow them to more consistently provide a skiing product.125  Because the Snowbowl does not 
have snowmaking, its ability to provide a skiing product is far less consistent.  Not surprisingly, 
operational records for the Snowbowl indicate that the number of days of operation in any season 
is closely related to skier visit totals. 
 
The table below shows total Arizona skier visits as a percentage of the Pacific West market and 
Arizona Snowbowl skier visits as a percentage off the Arizona market for the 1996/97 through 
2002/03 ski seasons. 

 

                                                 
124 National Ski Area Association (NSAA) Kottke National End-of-Season Surveys and the Arizona Snowbowl.  The 
Pacific West region, as defined by NSAA, includes Nevada, Arizona, California, Oregon, Washington and Alaska. 
125 Based on respondents to NSAA annual survey 2002/03. 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-82 

Table 3E-11 
Arizona and Arizona Snowbowl Skier Visits as Percentage of Larger Markets 

(1996/97 – 2002/03) 
 1996/97 1998 1999 2000 2001 2002 2003 

Arizona as % of 
  Pacific West Market 3.7% 3.4% 2.2% 2.3% 3.2% 1.8% 2.6%

Arizona Snowbowl 
  as % of Arizona 
  Market 

41.9% 46.8% 14.3% 27.1% 45.6% 1.3% 31.5%

 
During the past seven seasons, total Arizona skier visits have averaged only 0.5 percent of the 
U.S. market as a whole.  While Arizona’s share of the Pacific West market is more significant, it 
remains at a relatively low level, with a fair amount of variability.  Over the past seven seasons, 
Arizona Snowbowl skier visits have averaged 29.8 percent of the Arizona market.  However, 
market share has varied dramatically – from 1.3 to 46.8 percent – again pointing to the variability 
of the Snowbowl’s business due to lack of consistent snow.  The Snowbowl’s highly variable 
share of the Arizona market makes it clear that the ski area’s competitors within the state enjoy a 
more stable flow of business from year-to-year. 
 

Arizona Snowbowl Employment 
Ski operations at the Arizona Snowbowl create a significant amount of employment.  During the 
past seven seasons of operation (1996/97 through 2002/03) the Snowbowl employed an average 
of 22.1 persons on a full-time, year-round basis, 272.4 persons on a full-time seasonal basis and 
204.3 persons part-time, seasonal basis.  During the same seven seasons, the average number of 
persons employed during the peak week of employment was 370.3.  For purposes of this 
analysis, the employment values have been converted to Full-Time-Equivalents (FTEs) for 
comparisons with projections of future employment levels.126  During the past seven seasons, the 
Arizona Snowbowl provided an average of 172.0 FTE jobs. 
 
Although the Arizona Snowbowl does not ‘drive’ the Flagstaff area economy, it is apparent that 
the ski area is a provider of jobs and that ski area visitors are positive contributors to the area 
economy. 
 

                                                 
126 One Full-Time-Equivalent is sufficient work to employ one worker on a full-time basis for one year.  Total 
employed to FTE conversion rates used for this analysis are as follows: Full-Time Year-Round = 1.0 FTE, Full-
Time Seasonal = 0.4 FTE and Part-Time Seasonal = 0.2 FTE. 
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ENVIRONMENTAL CONSEQUENCES 
SUMMARY OF ENVIRONMENTAL CONSEQUENCES AND CONCLUSIONS 

Major conclusions and determinations of this Social and Economic Resources analysis are 
summarized below.  A more detailed analysis of the direct and indirect environmental 
consequences – from which this summary was derived – follows.   
 
• The City of Flagstaff and Coconino County have experienced solid growth in recent years.  

Further, their rates of growth appear to have accelerated since 2000.  Economic data makes it 
clear that tourism is a significant component of the Flagstaff area economy.  It is estimated 
that over 24 percent of the Flagstaff economy is generated by tourism activity.  While local 
events and weather do have short-term impacts on tourism volume, year-to-year totals are 
primarily driven by events in the U.S. macro economy.  The significance of recreational 
activity and scenery in Coconino County is further established by an assessment of the 
housing stock; 17.1 percent of the county’s total housing stock is held for seasonal or 
recreational purposes.  This compares to 6.5 percent for all of Arizona. 

 
• The Arizona Snowbowl is a positive contributor to area tourism and thus, the Flagstaff area 

economy.  The Snowbowl generates jobs, draws dollars to the local economy via visitor 
expenditures at area businesses and is significant to the area in that it offers a winter 
attraction in a region that is typically oriented toward summer tourism.  However, in an 
economy of this size, and with countywide tourism drawing over eight million visitors 
annually, it is unrealistic to think that the Snowbowl would be a significant driver of tourism 
activity or the economy.  This is a positive, as communities in which a ski area is the most 
significant economic engine are often too affected by the ups and downs of those businesses. 

 
• The Snowbowl has been unprofitable in four of its most recent 11 operating seasons.  

Without question, variability in natural snowfall and the lack of a snowmaking system have 
been the primary factors resulting in unprofitable seasons.  Moreover, net cumulative profits, 
during those 11 seasons have been more than exhausted by on-going maintenance needs and 
small capital investments in the ski area.  These capital investments have only been sufficient 
to maintain the ski area at its current level of quality and maintenance, and have not included 
any major improvements to increase competitiveness.  Under these circumstances, 
continuation of the current operation as a for-profit business may not be sustainable; the ski 
area would likely decrease expenditures on maintenance and non-essential services leading to 
an overall reduction in the quality of the services offered.   
 

• With an annual average of less than 300,000 skier visits, Arizona’s ski industry is not a major 
player in the U.S. ski market.  However, the state’s ski areas are significant to the state’s 
recreational offerings in that they offer a snow-based attraction in a state that is primarily 
oriented toward warm weather activities.  The Arizona ski industry shows more variability in 
year-to-year skier visit totals than does the U.S. industry.  Year-to-year skier visit totals at the 
Snowbowl are extremely variable when compared to the industry as a whole.  This is a factor 
of absolute reliance on natural snowfall.  For the industry as a whole, the installation of 
snowmaking systems is the standard for mitigating the impacts of variable snowfall. 
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• The Snowbowl currently averages 98,000 skier visits annually, but the annual figure varies 
dramatically, dependent on natural snowfall.  The major positive economic impact of the 
Snowbowl is triggered by visitor expenditures – both at the Snowbowl and at other area 
businesses.  Any significant change in the Snowbowl’s economic impact – either to the 
positive or negative – will be triggered by changes in visitation levels.  Further, the 
consistency of the ski area’s economic impact would be affected by changes that would 
reduce the variability in year-to-year visitation totals. 

 
• Currently, Snowbowl visitors average direct expenditures of $9.79 million annually in 

Coconino County, including spending at the Snowbowl and at other area businesses.  This 
spending directly supports 190 full-time job equivalents (FTEs).  When the Snowbowl’s full 
range of direct and indirect economic impacts are considered, the ski area currently supports 
232 FTEs and $12.08 million in economic output in the private sector. 

 
• The Snowbowl’s current public sector inputs include an annual average of $90,000 in fee 

payments to the U.S. Treasury of which approximately 25 percent is provided to Coconino 
County, $257,000 in state and county sales taxes and $36,000 in county personal property 
tax.  These payments help to support a number of local programs and services, including: 
schools, libraries and the fire district. 
 

• The Snowbowl is a significant recreational/social asset to the Flagstaff area: 
 

- The Snowbowl is the primary winter recreational attraction in the area. 
- The Snowbowl provides access to an Alpine environment to those who would otherwise 

not be able to visit this area. 
- The Snowbowl provides support – both programmatic and financial – to a number of area 

groups. 
 

Alternative 1 – No Action 
• Under this alternative, the ski area would continue operations with the existing 

facilities.  While the Snowbowl has operated in its current form for a number of years, 
the financial analysis makes it clear that this may not be a viable business model – the 
business has been unprofitable in four of 11 years and the required capital investment 
has more than exhausted profits over that period.  Thus, a continuation of the current 
operation and level of services would probably not be regarded as sustainable by a 
prudent owner or investor.  While there is a demonstrated market for quality skiing in 
the Flagstaff area, the absence of natural snowfall in a number of years would keep 
the ski area from achieving a sustainable business position.  A prudent owner/investor 
would eventually be forced to significantly curtail operations by reducing capital 
investment/maintenance expenditures and the level of services being provided 
depending on the weather. 

 
• Assuming continued operations, the alternative would result in a small increase in 

visitation over the 10 year planning period; from an annual average of 98,000 to 
110,000, primarily in response to regional population growth.  However, annual totals 
would continue to be highly variable (plus or minus 70 percent from the average) due 
to variability in natural snowfall. 
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• Increases in average visitation would result in some additional economic impact.  At 
the end of the 10 year planning period, these added expenditures would support an 
additional 11 FTEs and $1.47 million in economic output.  Thus, the ski area would 
support a total of 261 FTEs. 

 
• Increases in ski area activity would support minor increases in average annual Forest 

Service Special Use Permit and sales tax payments. 
 

Alternative 2 – The Proposed Action 
• All costs associated with the planning, development, construction, operation and 

maintenance of all proposed infrastructure would be fully the responsibility of the 
Arizona Snowbowl or future SUP permittees.  
 

• Under this alternative, the Snowbowl would experience a major improvement in the 
skiing facility, create an entirely new snowtubing/snowplay area, significantly 
improve skier services and, put a snowmaking system in place.  The snowmaking 
system is the most significant improvement from an economic impact perspective; 
snowmaking would allow the ski area to consistently operate with quality skiing 
conditions an average of 125 days per season.  With a proven demand for quality 
skiing in this market, a consistent operating season would allow the ski area to 
significantly increase total annual visitation.  Increases in visitor expenditures are 
closely correlated with a positive economic impact. 

 
• The alternative would result in a significant increase in total visitation over the 10 

year planning period; from an annual average of 98,000 to 257,000 (includes skiers 
and snowplayers).  Year-to-year variations in visitation would be minimized (plus or 
minus 15 percent) because of the inclusion of a snowmaking system. 

 
• The short-term impacts of the construction of the alternative’s improvements would 

result in the creation of 232 FTEs and $21.24 million in economic output in Coconino 
County. 

 
• Increases in average visitation would result in a substantial positive economic impact.  

At the end of the 10 year planning period, these added expenditures would support an 
additional 331 FTEs and $17.23 million in economic output.  Thus, the ski area 
would support a total of 564 FTEs in Coconino County.  This would be a significant 
result; a substantial number of Flagstaff area residents would gain employment 
opportunities as a result of increased activity at the Snowbowl. 

 
• This alternative would result in substantial increases in fees and taxes paid to the 

public sector.  At the end of the 10 year planning period, it is projected that the 
Snowbowl would pay an annual average of $193,000 in Forest Service Special Use 
Permit fees of which 25 percent (approximately $48,250) would be provided to the 
County for schools and roads, $650,000 in state/county sales taxes and $455,000 in 
county personal property taxes.  Significantly, these fees/taxes would not vary 
substantially from year-to-year because ski area visitation would be more consistent 
in response to the installation of the snowmaking system.  These fees and taxes would 
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be significant sources of support for local programs and services, including schools, 
libraries and the fire district. 

 
• The Snowbowl’s function as a recreational/social facility in the Flagstaff area would 

be enhanced and secured.  With a larger facility and more secure financial base, the 
Snowbowl would be able to increase its role in the community – both from 
programmatic and resource perspectives.  Further the addition of a snowplay area 
would enable a new demographic of guests to gain access to snow and the Alpine 
environment. 

 
Alternative 3 
• All costs associated with the planning, development, construction, operation and 

maintenance of all proposed infrastructure would be fully the responsibility of the 
Arizona Snowbowl. 
 

• It is highly unlikely that Alternative 3 would ever be fully implemented, either by 
current or future Arizona Snowbowl owners.  Alternative 3 would include significant 
improvements to ski facilities, but the alternative does not include snowmaking.  As 
such, skier visits and thus revenues would continue to fluctuate dramatically.  With a 
higher break-even resulting from the investment in Alternative 3 improvements, the 
ski area would be unprofitable a high percentage of the time.  Given these 
circumstances, the prudent owner/investor would likely not make the choice to 
complete all of the Alternative 3 project elements.  At most, an owner/investor might 
make several of the minor improvements included in the alternative; these 
improvements would likely have little or no impact on skier visitation and ski area 
viability.  In the event that an owner/investor were to fully complete the Alternative 3 
improvements, the ski area could be placed in a highly tenuous financial situation 
potentially leading to the cessation of business operations within several years 
depending on the weather.  

 
• Because Alternative 3 is unlikely to be fully accomplished, the effective economic 

impact would be similar to that for Alternative 1; minor increases in visitor 
expenditures would support some additional employment and dollar flows in the local 
economy and small increases in public sector fees and taxes.  Further, the Snowbowl 
would continue to operate in a highly tenuous business situation, one that might not 
be sustainable over a period of years. 

 
• In the unlikely event that Alternative 3 were to be fully completed, any increases in 

skier visits and expenditures would be short-term.  Because visitation would continue 
to fluctuate dramatically, and the ski area’s break-even level would increase, the 
operation would be tangibly unprofitable and could potentially cease business 
operations within several years.  Under this situation, a significant number of persons 
would no longer be employed – both at the Snowbowl and at other area businesses 
that are supported by visitor spending. 
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DETAILED ANALYSIS OF DIRECT AND INDIRECT EFFECTS  
Issue: 

Implementation of the Proposed Action may have social and economic effects on 
Flagstaff and Coconino County.   

Indicator: 
The Potential for the Proposed Action to Affect a Change In Key Local Economic 
Indicators (Population; Long- and Short-Term Employment, Housing, and Tax 
Revenues, etc.).  

Impact Analysis Methods 
A variety of information and data sources were utilized to develop the analysis of economic 
impact.  Capital cost estimates for the alternatives were developed in conjunction with Arizona 
Snowbowl ski area planners.  Skier visit projections for the alternatives were developed based on 
historic data from the Arizona Snowbowl, projections regarding increases in facility scope and 
information regarding market area growth from the U.S. Bureau of the Census and the Arizona 
Department of Employment Security.  Data on skier expenditures were based on surveys of skier 
expenditures from several western states (including Utah and Colorado) as well as surveyed 
expenditures by Arizona Snowbowl skiers from University Associates, Inc.  An IMPLAN input-
output analysis was conducted to determine total effects from construction, employment, and 
visitor expenditures. 
 
The economic impact analysis was accomplished in several major steps: 

 
1. Skier visit Projections – average level visit projections were prepared for a point 10 years 

following the completion of each alternative.  (In addition, a snowtubing visit projection 
was prepared for Alternative 2.)  The visit projections were based on the improvement – 
or lack of improvement – that each alternative would offer as well as background factors.  
The factors that were considered included; change in lift capacity, change in skiing 
terrain, development of a tubing/snowplay facility, change in parking capacity, 
development of snowmaking capability and potential population growth in the region. 

 
Based on the most recent seven seasons of operation, the Arizona Snowbowl averaged 
just over 98,000 skier visits per season.  However, it is essential to note that this is only 
an average figure and that, due to inconsistent snowfall, the year-to-year figure fluctuates 
dramatically.  During the most recent seven seasons, the skier visit total fluctuated by as 
much as 97 percent below and 70 percent above the median.  In recent seasons, day 
visitors have accounted for 65.5 percent of the total, while destination skiers accounted 
for 34.6 percent of the total.127  Projections for each alternative are summarized below. 
 
Alternative 1 – Increases in average annual visitation would be minor and would only 

occur in response to projected population increases in the region.  Average visits are 
                                                 
127 The Arizona Snowbowl Snow Users Surveys.  Destination skiers are those who stay overnight in the area as part 
of their trip to the Snowbowl. 
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projected to increase from the current level of 98,000 to 110,500 in 10 years, a net 
increase of 12,500 visits.  However, because Alternative 1 does not include 
snowmaking, year-to-year visits can be expected to continue to fluctuate dramatically.  
Based on historic data, total visits are projected to fluctuate plus or minus 70 percent 
from the average in three of four years.  In one of four years, the fluctuation would be 
more extreme having reached 97 percent below the median.  The breakdown between 
day and destination skiers is not projected to change from the current level. 

 
Alternative 2 – Increases in average annual visitation would be significant and would 

occur in response to all of the factors listed above, including the addition of a 
snowtubing facility.  The most significant factor by far would be the addition of a 
snowmaking system.  This system would allow the ski area to consistently average 
125 days of operation per season and allow the ski area to consistently offer quality 
ski conditions on a variety of terrain.  Based on past operations, an increase in 
operating days would clearly result in an increase in total annual visitation.  Again, 
operational records make it clear that the number of days of operation is closely 
related to skier visit totals.  Further, the addition of a snowmaking system would 
increase consumer confidence in the ski area, resulting in an increase in season pass 
sales and making the ski area more attractive to destination skiers.  Average annual 
visitation is projected to increase from the current level of 98,000 to 214,500 in 10 
years: a net increase of 116,500.  These incremental visits will represent significant 
additional travel activity and a positive contribution to the area economy.  Year-to-
year fluctuations in visits are projected to be far less significant than under 
alternatives 1 or 3 and are projected to be on the order of plus or minus 15 percent 
from the average.  Destination visitors are expected to increase as a percentage of the 
total, to 41.5 percent.  In addition, it is projected that the snowtubing operation would 
generate an annual average of 42,000 visits.  The great majority of snowtubers are 
expected to be day visitors.128

 
Alternative 3 – As documented below under ‘Financial Viability,’ it is unlikely that the 

ski area improvements as listed under Alternative 3 would ever be fully achieved.  
Because of the lack of snowmaking, the investment required to achieve Alternative 3 
would have no reasonable opportunity to be repaid and would, in fact, result in a ski 
area that is less financially viable than the current condition.  As such the ‘projected 
increase’ in skier visits under this alternative is only a hypothetical that has little 
chance of every being achieved. 

 
In the unlikely event that Alternative 3 was ever fully achieved, increases in average 
annual visitation would be minor, but somewhat higher than those projected for 
Alternative 1.  Increases would occur in response to all of the factors listed above, 
with the exception of two major factors – the addition of snowmaking capability and 

 
128 Snowtubing would only operate on weekends from Thanksgiving until December 22.  At that point, the operation 
would begin daily operations.  It is expected that the facility would operate until the third Sunday in March. 
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the addition of a snowtubing facility.  Average visits would be projected to increase 
from the current level of 98,000 to 117,750 in 10 years, a net increase of 19,750 
visits.  However, because Alternative 3 does not include snowmaking, year-to-year 
visits would be expected to fluctuate dramatically.  Based on historic data, total visits 
would be projected to fluctuate plus or minus 70 percent from the average in three of 
four years.  In one of four years, the fluctuation would be more extreme having 
reached 97 percent below the median in recent years.  A small increase in destination 
skiers would be anticipated in response to the ski area’s increased facility offering. 

 
2. Visitor Spending – the economic impact of the alternatives would be primarily dependent 

on increases in spending generated by additional visits to the Arizona Snowbowl.  These 
expenditures would support additional jobs and wages at the ski area as well as additional 
jobs and wages at other area businesses where Snowbowl visitors make expenditures.  
Further, these expenditures would create both indirect and induced employment and 
economic activity in the impact area.  Daily, visitor per capita expenditure levels were 
estimated in five major categories; Eating-Drinking-Entertainment, Retail, Hotel-
Lodging, Services, and Lifts-Ski School.  Further, breakdowns were developed for day 
and destination visitors and for spending within the ski area and outside the ski area.  It is 
significant to note that per capita level spending is higher for destination visitors than for 
day visitors, primarily because of increased spending on Eating-Drinking-Entertainment, 
Retail and Hotel-Lodging.  Further, destination visitors represent a net inflow to the 
economy – bringing in dollars from outside the local economy.129  Thus, an alternative 
that increases the number of destination visitors would be a positive for the Flagstaff area 
economy.   

 
Based on the average annual visitation levels of the past seven seasons, total spending by 
Arizona Snowbowl visitors (including spending inside and outside of the resort) is $9.79 
million on an annual basis.  Thus, the Snowbowl currently generates almost $10 million 
in spending in the local economy.  This benefits both the Snowbowl and a number of 
other area businesses where Snowbowl visitors make expenditures. 

 
3. Input/Output Analysis – the projected visitor expenditures were analyzed using an 

input/output model to project economic impacts to the region.  The IMPLAN model was 
used for making projections regarding prospective employment outside of the resort and 
employment to be generated on indirect bases.130  IMPLAN is a broadly accepted model 
for making projections regarding employment and economic impacts and is commonly 
used in Environmental Impact Statements prepared as part of the NEPA process.  

 

 
129 Per capita spending estimates based on surveys of skier expenditures in several western states including Colorado 
and Utah and data from The Arizona Snowbowl Snow Users Surveys. 
130 IMPLAN Professional is a product of MIG, Inc. and is an economic impact assessment modeling system.  
IMPLAN allows the user to build economic models to estimate that impacts of economic changes in their states, 
counties or communities. 
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Employment economic activity creation is defined in three ways in this report, as defined by the 
IMPLAN model: 
 

Direct – employment created as a direct impact of the project.  On-site construction jobs, 
resort-based jobs and non-resort jobs generated by visitor expenditures are included 
in this category.  The majority of these jobs would be created in the resort or within 
the greater Flagstaff area. 

 
Secondary – employment created by industry-to-industry spending.  For instance, 

increased food & beverage spending at the Arizona Snowbowl would cause the ski 
area to purchase more goods from food suppliers.  Increased business levels would 
allow these food suppliers to create more employment.  These are secondary jobs.  
These jobs would be created both locally and throughout the geographic area in 
which construction contractors and the ski area regularly conducts business. 

 
Induced – employment created by increased household spending.  The additional jobs and 

income created by the alternatives and increased visitation would allow consumers to 
increase their spending on goods and services.  This spending would allow a number 
of businesses to create more jobs.  These are induced jobs.  Induced jobs would be 
generated over a relatively broad geographic area. 
 

Within this analysis, the combination of secondary and induced impacts is referred to as indirect 
impacts.  It is essential to note that all employment estimates are shown in terms of ‘Full-Time-
Equivalents,’ (FTEs).  One FTE is sufficient work to employ one person on a full-time basis for 
one year.  One FTE often represents more than one job position, particularly in situations where 
many workers are seasonal or employed on a part-time basis. 
 
IMPLAN also provides an ‘Output’ statistic, the total dollar value of production by all industries. 
 
The IMPLAN model has been constructed to use a geographic area that includes all of Coconino 
County.  The model’s output regarding employment impacts considers economic activity 
throughout this region.131  Employment records indicate that a great majority of the Snowbowl’s 
employees live in Coconino County. 
 
The input-output analysis indicates the following regarding Arizona Snowbowl’s current 
economic impact – in terms of FTEs and total output. 
 

Table 3E-12 
Current Economic Impact Arizona Snowbowl 
  Direct Indirect Totals 
Employment (FTEs) 189.3 43.1 232 
Output ($Millions) $9.10 $2.98 $12.08 

 
Under current conditions, the Arizona Snowbowl is a clear, positive contributor to the area 
                                                 
131 It is possible that the economic impacts of the alternatives would extend beyond Coconino County. 
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economy.  In total, the Snowbowl is responsible for generating 232 full-time employment 
equivalents and just over $12 million and annual economic output. 
 

Assumption 
This methodology is based on the following assumptions: 
 
• Existing information provides an adequate basis for analysis and disclosure of the 

socioeconomic impacts of this proposal; no original research was conducted. 
 
• Cost and revenue projections are expressed in 2003 dollars, without adjustment for inflation.  

Economic impact projections are oriented toward a ‘planning year’ ten years after the 
completion of the chosen alternative. 

 
This analysis focuses on the Alpine skiing and snowtubing impacts that are directly associated 
with the Arizona Snowbowl proposal, leaving qualitative discussion of other forms of recreation 
to the Recreation section within this document. 
 

Anticipated Impacts 
The table on the following page summarizes the analysis presented within the remainder of this 
section.  The data provided represents the anticipated impacts of each alternative estimated at a 
point ten years following implementation of the respective alternative.   
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Table 3E-13 
Summary of Impacts of Alternatives 

        BUILD-OUT PROJECTIONS - 10 Years 
   BASE Alt 1 Alt 2 Alt 3 
      2003 No-Action Proposed Action   
Skier Visitation      
 Day Skiers  64,234 72,372 125,685 75,012 
 Destination Skiers 33,908 38,204 89,015 42,705 

TOTAL (Annual Average) 98,142 110,576 214,700 117,716 
Coconino County Demographics      
 Population (2002) 125,420  Year 2015 Projection: 158,753 
 Housing Units (2000) 53,443     
Development Costs ($Millions)      
 Spent within impact area - $0.75 $15.45 $5.90 
 Spent outside impact area -  $4.32 $4.32 
  TOTAL - $0.75 $19.77 $10.22 
Visitor Spending ($Millions)     
 Food & Beverage $1.7 $1.9 $4.3 $2.1 
 Retail $2.7 $3.0 $6.7 $3.3 
 Hotel & Lodging $1.3 $1.4 $3.2 $1.6 
 Services $0.8 $0.8 $1.9 $0.9 
 Lifts & Ski School   $3.3 $3.8 $7.7 $4.0 
  TOTAL $9.8 $11.0 $23.7 $11.9 
Employment (FTEs)      
 Short-Term (Construction)   (EIS Process Only)  
  Direct - 7 142 50 
  Secondary - 2 43 16 
  Induced - 2 47 16 
  TOTAL Construction Employment - 11 232 82 
Long-Term (Expenditures)     
 Direct Employment      
  On-Site  172 175 211 175 
  Off-Site  17 38 248 54 
 Indirect Employment     
   Off-Site  43 48 105 52 
  TOTAL Employment 232 261 564 282 
Fiscal Considerations      
 Forest Service Fees (Average Annual) $90,000 $99,500 $193,000 $106,000 
 Property taxes to Coconino County $36,000 $36,169 $455,833 $245,152 
 Sales Taxes (County & State) $257,000 $289,500 $669,000 $308,000 

 
Table data makes it clear that from an economic perspective, Alternative 2’s impact would far 
outweigh either Alternative 1 or 3.  As noted, it is unlikely that Alternative 3 would ever be fully 
developed. 
 

Alternative 1 – No Action 
Economic Impacts 

During previous seasons, Arizona Snowbowl skier visits have shown no regular pattern of 
increase or decline, as year-to-year totals fluctuate dramatically in response to weather/snow 
conditions and the number of days the ski area is able to operate in a given year.  Market 
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response to the Snowbowl’s product is strong when quality skiing conditions exist.  This is an 
indication that an increase in the number of available days of quality skiing would increase skier 
visit totals.  Over the course of the 10 year study period, the average annual number of skier 
visits is expected to increase by 12.7 percent under Alternative 1.  However, year-to-year totals 
would continue to fluctuate dramatically with typical variances in the plus/minus 70 percent 
range from the average level. 
 
No direct construction would take place under Alternative 1.  However, the EIS process would 
have some economic impact, with total direct spending of $750,000 (refer to Table 3E-20 for a 
comparison of project related capital expenditures by alternative).  The employment and 
economic output impacts of this spending would be short term and are not expected to last 
beyond the completion of the process.  These FTE and economic output impacts are summarized 
in the table below. 

 
Table 3E-14 

Short-Term Impacts 
Alternative 1 

 Direct Indirect Totals 
Employment FTEs) 7.0 4.4 11.4 
Output ($Millions) $0.75 $0.28 $1.03 

 
The EIS process would have the short-term impact of creating over 11 FTEs and $1.03 million in 
output. 
 
In the longer term, average level increases in annual visitation at the Snowbowl would result in 
longer term impacts on employment and output.  However, it is significant to note that under 
Alternative 1, these impacts would not be consistent, as year-to-year visitation would continue to 
fluctuate by a substantial amount.  The average level of visitor increase at the end of the 10 year 
planning period, incremental expenditures by Snowbowl visitors over the amount spent in recent 
years would total $1.19 million.  This would include $527,000 in additional spending within the 
ski area and $664,000 in additional spending outside the ski area – in the remainder of Coconino 
County.132  When combined with base level (current) expenditures, spending by Snowbowl 
visitors would total $10.98 million.  While this is not a dramatic increase over the current level of 
economic input, it does emphasize the Snowbowl’s current positive contribution to the economy. 

 
Using IMPLAN, the incremental expenditures have been analyzed to determine Alternative 1’s 
incremental impact in terms of direct and indirect employment and output.  This is shown in the 
following table. 
 

                                                 
132 ‘Outside’ the ski area includes other businesses operated by the Arizona Snowbowl, including lodging and 
Nordic skiing operations. 
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Table 3E-15 
Long-Term Incremental Impacts  

Alternative 1 
 Direct Indirect Totals 

Employment (FTEs) 23.1 5.3 29 
Output ($Millions) $1.11 $0.36 $1.47 

 
At the end of the 10 year planning period, Alternative 1 would generate a total of 29 additional 
FTEs and $1.47 million in additional economic output within Coconino County.  Based on the 
Snowbowl’s estimate of the employment that would be created under Alternative 1 (2.8 FTEs), 
Alternative 1 would generate 26 FTEs outside of the ski area, in the remainder of Coconino 
County.  
 
In total (current and incremental), the Arizona Snowbowl would generate 261 FTEs at the 
completion of the 10 year planning period. 
 

Fiscal Impacts 
The No Action alternative could have impacts on payments made by the Arizona Snowbowl to 
governmental entities, such as the U.S. Government, the State of Arizona, Coconino County and 
the City of Flagstaff.  These fees are used for a variety of public purposes, supporting programs 
at the Federal, state and local levels. 
 

Forest Service Fees 
During recent years, Snowbowl made the following annual payments to Forest Service. 
 

Table 3E-16 
Arizona Snowbowl Payments 

to Forest Service (1998 – 2002) 

Year 
Forest Service 

Fees 
1998 $159,715 
1999 $24,633 
2000 $89,912 
2001 $103,875 
2002 $24,488 

Median $89,912 
 
Fees are collected annually, and are based on skier visitation.  The Snowbowl has paid the Forest 
Service an average of approximately $0.90 per skier visit over the past five seasons.  These 
“Receipt Act” payments are generated from fees paid to National Forests by permittees, such as 
the Snowbowl, and are distributed pursuant to the Receipt Act.  Such payments have historically 
varied according to the level of revenues generated by the permittee, which in the case of the 
Snowbowl is directly tied to skier visitation.  Because Snowbowl visitation fluctuates 
dramatically, Receipt Act payments have varied by a substantial amount – 78 percent over, and 
73 percent under, the median of the values shown in the table.  A segment of the Forest Service 
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fees are allocated to Coconino County.  75 to 80 percent of this allocation is then used to support 
local schools.  As such, the fees are significant to local education. 
 
Annual fees can be expected to increase as the average skier visit level at the Snowbowl 
increases.  However, skier visit totals under Alternative 1 would continue to fluctuate 
dramatically, so fees would fluctuate from year-to-year.  It is projected that at the end of the 10 
year planning period, annual Forest Service fees would average $99,500, with a typical variation 
range from $30,000 to $169,000. 
 

Sales Tax 
The Arizona Snowbowl pays sales taxes to the State of Arizona and Coconino County.  Sales 
taxes support a number of state and local programs and services.  The sales tax is essentially 
based on all Snowbowl revenue, with the exceptions of private ski lessons and labor-based 
revenue for ski repairs in the rental shop.  The table below shows Sales Tax paid by the 
Snowbowl in recent years.133

 
Table 3E-17 

Sales Taxes Paid by Arizona Snowbowl 
(1998 – 2003) 

  
Sales Tax 

(State & County Combined) 
1998 $350,590  
1999 $98,991  
2000 $311,877  
2001 $363,352  
2002 $100,079  

2003* $202,493  
Cumulative $1,427,382  

Median Annual $257,185  
Note:  2003 through April only. 
Source: Arizona Snowbowl.   

 
Because sales tax is directly related to revenues, the tax paid by the Snowbowl varies 
significantly dependent on visitation levels.  During the years shown in the table, the tax paid 
varied from 62 percent below to 41 percent above the median.  
 
Over the years shown, sales tax paid to the state/county averaged approximately $2.60 per skier 
visit.  The potential future increment in sales tax to be paid by the Snowbowl under Alternative 1 
is based on the projected average increase in skier visits times this per visit figure.  Skier visit 
totals under Alternative 1 would continue to fluctuate dramatically, so sales tax payments would 
fluctuate from year-to-year.  It is projected that at the end of the 10 year planning period, the 
incremental increase in annual sales tax payments would average $32,500, with a typical 
variation range from $9,750 to $55,000. 
                                                 
133 Note that during the years shown in the table, the Snowbowl made cumulative sales tax payments to the City of 
Flagstaff in the amount of $14,754 as a result of the Snowbowl’s downtown store. 
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Personal Property Tax 
The Arizona Snowbowl pays an annual Personal Property Tax to Coconino County.  The tax 
supports county operations.  The tax is based on an assessed value of personal property at the 
Snowbowl.  Property taxes are allocated the county school district, the library and the fire 
district.  As such, they are essential for supporting local programs and services.  Because the 
Snowbowl is on NFS land, the value is based on 'built' facilities or improvements of possessory 
rights.  Recent Personal Property Tax payments to the county are summarized in the table 
below.134

 
Table 3E-18 

Personal Property Tax Payment Made by 
Arizona Snowbowl to Coconino County 

(1998 – 2002) 

  
Personal Property 

Tax Payments 
1998 $29,266  
1999 $37,189  
2000 $37,120  
2001 $36,367  
2002 $36,169  

Source: Arizona Snowbowl.   
 
Because Personal Property Tax payments are based on the ‘depreciated market’ value of built 
facilities and improvements, they do not fluctuate in response to variation in skier visit totals.  
The current (2003) ‘full value’ assessment of the Snowbowl is $1,639,528.135  The Snowbowl’s 
assessed value is not expected to change under Alternative 1.  As such, no significant change in 
Personal Property Tax payments is anticipated.136  This is shown in the table below. 
 

Table 3E-19 
Estimated Annual Personal Property Payments 

Alternative 1 

 
Current Personal
Property Value 

Added Value 
+ Under Alternative

Total Estimated
Personal Property

= Value 

Annual Estimated 
Personal 

Property Tax 

Alternative 1 $1,639,528 $0 $1,639,528 $36,169 

 

                                                 
134 Values based on tax payments made by the Snowbowl Alpine ski facility alone and do not include payments for 
property at the Nordic facility. 
135 Based on ‘Personal Property Notice of Value’ forms from the Coconino County Assessor’s office. 
136 Assessments are based on depreciated value of personal property.  As such, the assessment would decrease with 
time unless improvements are completed. 
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Alternative 2 – The Proposed Action 
Economic Impacts 

During previous seasons, Arizona Snowbowl skier visits have shown no regular pattern of 
increase or decrease, as year-to-year totals fluctuate dramatically in response to weather/snow 
conditions and the number of days the ski area is able to operate in a given year.  Over the 10 
year study period, the increase in the average annual number of skier visits plus the addition of 
snowtubing/snowplayer visits under Alternative 2 is expected to increase total visitation at the 
Snowbowl by 162 percent over current annual average visitation and 132 percent over the 
existing condition.  In addition, fluctuation in year-to-year totals would decrease dramatically 
because of the addition of a snowmaking system.  Year-to-year fluctuation is expected to be plus 
or minus 15 percent from average annual visitation. 
 
As detailed in Table 3E-20, substantial direct construction would take place under Alternative 2.  
The total construction value of Alternative 2 improvements is estimated at $19,773,000, of which 
approximately $15,453,000 would be primarily local spending.137   
 

Table 3E- 20 
Project Capital Expenditures by Alternativea

 Alternative 
1 

Alternative
2 

Alternative 
3 

Snowmaking Infrastructure n/a $8,200,000 n/a 
Snowplay – Terrain n/a $350,000 n/a 
Snowplay – Parking n/a $300,000 n/a 
Snowplay – Facility n/a $700,000 n/a 
Lifts – Local Construction n/a $1,080,000 $1,080,000 
Lifts – Non-Local Equipment n/a $4,320,000 $4,320,000 
Terrain Improvements n/a $558,000 $558,000 
Guest Service facilities – All n/a $2,800,000 $2,800,000 
Summer Trails n/a $65,000 $65,000 
Infrastructure – Sewer n/a $350,000 $350,000 
Infrastructure – Roads/Underpass n/a $200,000 $200,000 
Parking, Roads n/a $100,000 $100,000 
Entitlements $750,000 $750,000 $750,000 
Total for Alternative $750,000 $19,773,000 $10,223,000 

Source: Arizona Snowbowl Management, Landvest, Sno.matic Controls & Engineering, SE GROUP 
a  Recurring capital expenditures for maintenance are not included here, but are discussed elsewhere within this section. 

 
The employment and economic output impacts of this construction spending would be 
significant, but would be short-term and are not expected to last beyond the completion  
of the construction activity.  The FTE and economic output impacts of Alternative 2 construction 
are summarized in the table below. 
 
                                                 
137 Approximately $4,320,000 would be expended on equipment (primarily ski lifts) that would be manufactured 
outside of the Coconino County study area. 
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Table 3E-21 
Short-Term Impacts 

Alternative 2-The Proposed Action 
 Direct Indirect Totals 

Employment FTEs) 142.0 89.6 231.6 
Output ($Millions) $15.10 $6.14 $21.24 

 
Alternative 2 construction activity would have the short-term impact of creating over 230 FTEs 
and generating $21.24 million in economic output.  While short-term in nature, this would 
represent a significant number of construction related jobs and economic activity. 
 
In the longer term, average level increases in visitation at the Snowbowl would result in long 
term impacts on employment and output.  These impacts would be relatively consistent under 
Alternative 2, as visitation at the Snowbowl would not fluctuate significantly due to the 
introduction of a snowmaking system.  In addition, the long-term viability of the Snowbowl 
would be enhanced under this alternative.  At the average level of annual visitor increase at the 
end of the 10 year planning period, incremental expenditures by Snowbowl visitors over the 
amount spent in recent years would total $14.00 million.  This would include $5.66 million in 
additional spending within the ski area and $8.30 million in additional spending outside the ski 
area – in the remainder of Coconino County.   
 
When combined with base level (current) expenditures, spending by Snowbowl visitors would 
total $23.74 million.  This would be a significant positive impact to the area economy, giving a 
boost to both the Snowbowl and a significant number of other businesses that would draw 
expenditures from Snowbowl visitors.  Most significantly, these expenditures would support 
additional local employment, as detailed below. 
 
Using IMPLAN, the incremental expenditures have been analyzed to determine Alternative 2’s 
incremental impact in terms of direct and indirect employment and output.  This is shown in the 
table below. 
 

Table 3E-22 
Long-Term Incremental Impacts 

Alternative 2-The Proposed Action 
  Direct Indirect Totals 
Employment (FTEs) 269.6 61.6 331 
Output ($Millions) $12.97 $4.26 $17.23 

 
At the end of the 10 year planning period, The Proposed Action would generate a total of 332 
additional FTEs and $17.23 million in additional economic output in Coconino County.  
Respectively, these exceed the effects of the No Action Alternative by 303 FTEs and $15.76 
million in economic output.  Based on the estimate of the employment that would be created 
under Alternative 1 (38.9 FTEs), Alternative 2 would generate 292 FTEs outside of the ski area, 
in the remainder of Coconino County. 
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In total (current and incremental), the Arizona Snowbowl would generate 564 FTEs at the 
completion of the 10 year planning period.  While the Snowbowl would still not be the major 
drive of the Flagstaff area economy, the importance of 564 full-time equivalent jobs is difficult to 
overstate.  
 

Fiscal Impacts 
Alternative 2 could have impacts on payments made by the Arizona Snowbowl to governmental 
entities, such as the U.S. Government, the State of Arizona, Coconino County and the City of 
Flagstaff. 
 

Forest Service Fees 
Annual payments to the Forest Service in recent years are shown under Alternative 1 above. 
 
Fees are collected annually, and are based on skier visitation.  The Snowbowl has paid the Forest 
Service an average of approximately $0.90 per skier visit over the past five seasons.  These 
“Receipt Act” payments are generated from fees paid to National Forests by permittees, such as 
the Snowbowl, and are distributed pursuant to the Receipt Act.  Such payments have historically 
varied according to the level of revenues generated by the permittee, which in the case of the 
Snowbowl is directly tied to skier visitation.  Because Snowbowl visitation fluctuates 
dramatically, Receipt Act payments have varied by a substantial amount – 78 percent over and 73 
percent under the median of the values shown in the table.  A segment of the Forest Service fees 
are allocated to Coconino County. 75 to 80 percent of this allocation is then used to support local 
schools.  As such, the fees are significant to local education. 
 
Annual fees can be expected to increase as the average skier visit level at the Snowbowl 
increases.  Total annual visitation (skiers and snowplayers) would be relatively consistent under 
Alternative 2, as a result of the introduction of a snowmaking system.  As a result, fees can be 
expected to be relatively steady from year-to-year – only fluctuating within a range of 15 percent 
plus or minus.  It is projected that at the end of the 10 year planning period, annual Forest 
Service fees would average $193,000, with a typical variation range from $164,000 to $222,000.  
Average annual fees generated by Alternative 2 would exceed those to be generated by the No 
Action Alternative by approximately $93,500 and would be consistent from year-to-year.  The 
incremental increase in fees is significant in two ways: 1) it will provide additional funding for 
programs; and 2) because the fee level will be consistent, will provide stability in program 
funding. 
 

Sales Tax 
The Arizona Snowbowl pays sales taxes to the State of Arizona and Coconino County.  The tax 
supports a number of state and local programs and services.  The sales tax is essentially based on 
all Snowbowl revenue, with the exceptions of private ski lessons and labor-based revenue for ski 
repairs in the rental shop.  Sales taxes paid by the Arizona Snowbowl in recent years are shown 
under Alternative 1 above.  Because sales tax is directly related to revenues, the tax paid by the 
Snowbowl varies significantly dependent on visitation levels.  During the years shown in the 
table, the tax paid varied from 62 percent below to 41 percent above the median.  
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Over the years shown, sales tax paid to the state/county averaged approximately $2.60 per skier 
visit.  The potential future increment in sales tax to be paid by the Snowbowl under Alternative 2 
is based on the projected average increase in skier visits times this per visit figure.  Skier visit 
totals under Alternative 2 would be relatively consistent as a result of the introduction of a 
snowmaking system, so sales tax payments would not change significantly from year-to-year.  It 
is projected that at the end of the 10 year planning period, the incremental increase in annual 
sales tax payments would average $412,000, with a typical variation range from $350,000 to 
$474,000.  The incremental increase in sales taxes under Alternative 2 exceeds the incremental 
increase under the No Action alternative by $380,000 on an annual basis.  In total (current plus 
projected sales tax), it is projected that if Alternative 2 were to be accomplished, the Arizona 
Snowbowl would generate $650,000 in sales tax on an annual basis.  This is a substantial to 
programs and services funded by the sales tax. 
 

Personal Property Tax 
The Arizona Snowbowl pays an annual Personal Property Tax to Coconino County.  Property 
taxes are allocated to the county school district, the library and the fire district.  As such, they are 
essential for supporting local programs and services.  The tax is based on an assessed value of 
personal property at the Snowbowl.  Because the Snowbowl is on NFS land, the value is based 
on 'built' facilities or improvements of possessory rights.  Recent Personal Property Tax 
payments to the county are summarized under Alternative 1 above.  The tax supports a number of 
county programs and services. 
 
Because Personal Property Tax payments are based on the ‘depreciated market’ value of built 
facilities and improvements they do not fluctuate in response to variation in skier visit totals.  
The current (2003) ‘full value’ assessment of the Snowbowl is $1,639,528.138  The Snowbowl’s 
assessed value would increase substantially under Alternative 2, as a number of new facilities 
and improvements would be made under the alternative’s construction program.  In total, the 
construction program calls for $19.023 million in new facilities and improvements at the Arizona 
Snowbowl.139  As such, annual personal property tax payments would increase substantially.  
This is shown in the table below. 
 

Table 3E-23 
Estimated Annual Personal Property Tax Payments - Alternative 2 

 Current Personal 
Property Value 

Added Value 
+ Under Alternative 

Total Estimated 
Personal Property 

= Value 

Annual Estimated 
PersonalProperty 

Tax 
Alternative 2 $1,639,528 $19,023,000 $20,662,528 $455,833 

 
It is estimated that upon completion Alternative 2 would generate over $450,000 annually in 
Personal Property Tax payments.  This is an increment of $420,000 annually over the current 
level (Alternative 1) and would be a significant source of support for county programs and 
services. 

                                                 
138 Based on ‘Personal Property Notice of Value’ forms from the Coconino County Assessor’s office. 
139 This figure includes the value of ski lifts that would be manufactured outside the study area but does not include 
the cost of the EIS process.  
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Alternative 3 

It is the conclusion of the analysis that Alternative 3 is highly unlikely to be fully implemented, 
either by the current or a future owner.  This is documented below under “Financial Viability of 
the Ski Area.”  Alternative 3 would include significant improvements to ski facilities, but the 
alternative does not include snowmaking.  As such, skier visits and thus revenues would continue 
to fluctuate dramatically.  With a higher break-even resulting from the investment in Alternative 
3 improvements, the ski area would be unprofitable a high percentage of the time.  Given these 
circumstances, a prudent owner/investor would likely not fully implement Alternative 3.  At 
most, an owner/investor might make several of the minor improvements included in the 
alternative; these improvements would have little or no impact on skier visitation and ski area 
economic impact.  In the event that an owner/investor did complete Alternative 3, the ski area 
could be placed in a highly tenuous financial situation which could potentially lead to the 
cessation of operations within several years depending on the weather.  
 
Viewed from a realistic perspective, Alternative 3 can be viewed as virtually the same as 
Alternative 1; if Alternative 3 were to be approved, essentially no change would take place at the 
Snowbowl. 
 
The analysis of Alternative 3 economic and fiscal impacts below should thus be regarded as 
unlikely to occur in nature as the analysis concludes that the prudent investor would not fully 
complete these improvements.  In the event that the alternative were fully implemented, it is 
likely that skier visits and thus revenues would continue to fluctuate dramatically.  With a higher 
break-even resulting from the investment in Alternative 3 improvements, the ski area would be 
unprofitable a high percentage of the time.  The ski area could be placed in a highly tenuous 
financial situation potentially leading to the cessation of business operations within several years 
depending on the weather. 
 

Economic Impacts 
During previous seasons, Arizona Snowbowl skier visits have shown no regular pattern of 
increase or decline, as year-to-year totals fluctuate dramatically in response to weather/snow 
conditions and the number of days the ski area is able to operate in a given year.  In the event that 
Alternative 3 were to be fully accomplished, the average annual number of skier visits is 
expected to increase by 19.9 percent over current average annual visitation and 6.5 percent over 
Alternative 1 over the 10 year planning period.  Year-to-year totals would continue to fluctuate 
dramatically with typical variances in the plus/minus 70 percent range from the average level.  
Again, it is unlikely that these changes would fully occur. 
 
Significant direct construction would take place under Alternative 3, if it were to be 
accomplished.  The total construction value of Alternative 3 improvements is estimated at 
$10,223,000, of which approximately $5,903,000 would be primarily local spending.140    The 
employment and economic output impacts of this construction spending would be significant, 
but would be short-term and would not be expected to last beyond the completion of the 

                                                 
140 Approximately $4,320,000 would be expended on equipment (primarily ski lifts) that would be manufactured 
outside of the Coconino County study area. 
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construction activity.  The FTE and economic output impacts of Alternative 3 construction are 
summarized in the table below. 
 

Table 3E-24 
Short-Term Impacts 

Alternative 3 
 Direct Indirect Totals 

Employment (FTEs) 50.2 32.1 82.3 

Output ($Millions) $5.55 $2.20 $7.75 
 
Alternative 3 construction would have the short-term impact of creating over 80 FTEs and 
generating $7.75 million in economic output.   
 
In the hypothetical instance in which the Alternative 3 projects were to be completed, average 
increases in annual visitation at the Snowbowl would result in impacts on employment and 
output.  However, these impacts would likely only occur until the ski area ceased operations – a 
likely outcome if Alternative 3 were to be fully implemented.  Further, under Alternative 3, these 
impacts would not be consistent, as year-to-year visitation would continue to fluctuate by a 
substantial amount.  At the average annual level of visitor increase at the end of the 10 year 
planning period, incremental expenditures by Snowbowl visitors over the amount spent in recent 
years would total $2.09 million.  This would include $0.84 million in additional spending within 
the ski area and $1.25 million in additional spending outside the ski area – in the remainder of 
Coconino County.141  When combined with base level (current) expenditures, spending by 
Snowbowl visitors would total $11.88 million.   
 
Using IMPLAN, the hypothetical incremental expenditures were analyzed to determine 
Alternative 3’s incremental impact in terms of direct and indirect employment and output.  This 
is shown in the table below. 
 

Table 3E-25 
Long-Term Incremental Impacts 

Alternative 3 
 Direct Indirect Totals 

Employment (FTEs) 40.2 9.2 50 

Output ($Millions) $1.94 $0.64 $2.58 
 
At the end of the 10 year planning period, Alternative 3 would generate a total of 50 additional 
FTEs and $2.58 million in additional economic output in Coconino County.  Respectively, these 
exceed the impacts of the No Action Alternative by 21 FTEs and $1.11 million in economic 
output.  Based on the estimate of the employment that would be created under Alternative 3 (3.5 
FTEs), Alternative 3 would generate 46 FTEs outside of the ski area, in the remainder of 
Coconino County.   
                                                 
141 ‘Outside’ the ski area includes other businesses operated by the Arizona Snowbowl, including lodging and 
Nordic skiing operations. 
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Fiscal Impacts 
Alternative 3 could have impacts on payments made by the Arizona Snowbowl to governmental 
entities, such as the U.S. Government, the State of Arizona, Coconino County and the City of 
Flagstaff. 
 
The analyses below assesses the hypothetical instance in which Alternative 3 projects were to be 
fully accomplished.  This situation is highly unlikely and, if it were to occur, could result in the 
cessation of business activity by the ski area. 
 

Forest Service Fees 
Annual payments to the Forest Service in recent years are shown under Alternative 1 above. 
 
Fees are collected annually, and are based on skier visitation.  The Snowbowl has paid the Forest 
Service an average of approximately $0.90 per skier visit over the past five seasons.  These 
“Receipt Act” payments are generated from fees paid to National Forests by permittees, such as 
the Snowbowl, and are distributed pursuant to the Receipt Act.  Such payments have historically 
varied according to the level of revenues generated by the permittee, which in the case of the 
Snowbowl is directly tied to skier visitation.  Because Snowbowl visitation fluctuates 
dramatically, Receipt Act payments have varied by a substantial amount – 78 percent over and 73 
percent under the median of the values shown in the table. 
 
Annual fees would be expected to increase as the average skier visit level at the Snowbowl 
increases.  However, in the unlikely event that the alternative was to be fully accomplished, 
annual skier visit totals under Alternative 3 would continue to fluctuate dramatically, so fees 
would fluctuate from year-to-year.  It is projected that at the end of the 10 year planning period, 
annual Forest Service fees would average $106,000, with a typical variation range from $32,000 
to $180,000. 
 

Sales Tax 
The Arizona Snowbowl pays sales taxes to the State of Arizona and Coconino County.  The sales 
tax is essentially based on all Snowbowl revenue, with the exceptions of private ski lessons and 
labor-based revenue for ski repairs in the rental shop.  Sales taxes paid by the Arizona Snowbowl 
in recent years are shown under Alternative 1 above.  Because sales tax is directly related to 
revenues, the tax paid by the Snowbowl varies significantly dependent on visitation levels.  
During the years shown in the table, the tax paid varied from 62 percent below to 41 percent 
above the median.  
 
Over the years shown, sales tax paid to the state/county averaged approximately $2.60 per skier 
visit.  The potential future increment in sales tax to be paid by the Snowbowl under Alternative 3 
is based on the projected average increase in skier visits times this per visit figure.  Annual skier 
visit totals under Alternative 3 would continue to fluctuate dramatically, so sales tax payments 
would fluctuate from year-to-year.  It is projected that at the end of the 10 year planning period, 
the increment in annual sales tax payments would average $51,000, with a typical variation range 
from $15,250 to $86,500.  The incremental increase in sales taxes under Alternative 3 would 
exceed the increment under the No Action Alternative by $18,500 on an annual basis. 
 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-104 

Personal Property Tax 
The Arizona Snowbowl pays an annual Personal Property Tax to Coconino County.  The tax 
supports county operations.  The tax is based on an assessed value of personal property at the 
Snowbowl.  Because the Snowbowl is on NFS land, the value is based on 'built' facilities or 
improvements of possessory rights.  Recent Personal Property Tax payments to the county are 
summarized under Alternative 1 above. 
 
Because Personal Property Tax payments are based on the ‘depreciated market’ value of built 
facilities and improvements, they do not fluctuate in response to variation in annual skier visit 
totals.  The current (2003) ‘full value’ assessment of the Snowbowl is $1,639,528.142  The 
Snowbowl’s assessed value would increase if Alternative 3 were to be accomplished, as a 
number of new facilities and improvements would be made under the alternative’s construction 
program.  In total, the construction program calls for $9.473 million in new facilities and 
improvements at the Arizona Snowbowl.143  As such, annual personal property tax payments 
would increase substantially.  This is shown in the table below.  
 

Table 3E-26 
Estimated Annual Personal Property Payments 

Alternative 3 

 
Current Personal
Property Value 

Added Value 
+ Under Alternative

Total Estimated
Personal Property

= Value 

Annual Estimated 
Personal 

Property Tax 

Alternative 3 $1,639,528 $9,473,000 $11,112,528 $245,152 

 
Indicator: 
Financial Viability of the Ski Area Under All Alternatives 

During the most recent eleven ski seasons (1992/93 to 2002/03) the Arizona Snowbowl’s 
business record has been inconsistent; in seven years, revenues have exceeded costs of operation 
and the ski area has been profitable.  However, in the remaining four seasons, costs have 
exceeded revenues and the business has lost money.  Common sense says that any business that 
loses money during 36 percent of its operational periods would be regarded as a one of marginal 
viability.  Further, the Snowbowl is in a capital-intensive business, one where capital 
expenditures are required on a regular basis to offer a quality product, offer an adequate level of 
guest service and to maintain a reasonable level of competitiveness.  Over the past eleven 
operating years, the Snowbowl has invested a cumulative total of $4.42 million in capital 
expenditures, all of which has been oriented toward ski area maintenance.144  These expenditures 
have merely served to maintain the Snowbowl’s existing competitive situation.  In the ski 
                                                 
142 Based on ‘Personal Property Notice of Value’ forms from the Coconino County Assessor’s office. 
143 This figure includes the value of ski lifts that would be manufactured outside the study area but does not include 
the cost of the EIS process. 
144 The Snowbowl’s capital expenditures have been oriented toward maintenance of the current level of quality, 
including items such as restrooms, groomers, water trucks, and background infrastructure.  Capital investment has 
not been sufficient to add improvements that would be evident to the skier, such as new lifts, lodge space, terrain, 
etc. 
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industry, it is generally assumed that at least six percent of gross revenues should be allocated for 
maintenance capital – capital expenditures sufficient to maintain a ski area at an acceptable level 
of quality, but not to make significant improvements to the facility.  The Snowbowl’s capital 
investment over the past eleven years has equaled 8.87 percent of gross revenues.145  However, 
as shown below, this level has expenditure has required the ski area’s owners to infuse additional 
capital as these expenditures have exceeded net revenues.  Alternative 2 envisions significant 
additional capital expenditures, with the intent of improving the offerings and quality of the ski 
area and, most significantly, allowing the ski area to provide a more consistent operation from 
year-to-year.  While Alternative 3 includes ski area enhancements, it is significantly constrained 
by a continued reliance upon natural snowfall and is highly unlikely to ever be fully 
accomplished. 
 
The Snowbowl is dependent on skier visits – and skier expenditures – to generate revenues.146  
As such, the revenue stream is directly related to skier visits from season-to-season.  The ski 
industry is sensitive to weather conditions (snow) and the presence or absence of quality ski 
conditions.  Because the industry is so dependent on the presence of snow, 82 percent of U.S. ski 
areas have installed snowmaking systems.147  Snowmaking systems allow ski areas to open 
earlier in the season and remain consistently open through the length of the season.  Just as 
significantly, snowmaking allows ski areas to offer a quality skiing product during periods when 
there is no natural snow or when weather conditions would otherwise result in poor skiing 
conditions or a ski area closing.  With no snowmaking system, the Arizona Snowbowl is entirely 
dependent on the weather and the presence of natural snowfall.  Although the climate data 
presented in Soils Section I details that temperatures are adequate for snowmaking application, 
natural snowfall at the Snowbowl is highly variable.  The graphic below shows total snowfall at 
the Snowbowl during the past 22 seasons. 
 

 
145 11 year Gross Revenues - $49.78 million. 11 Year Capital Expenditures - $4.42 million. 8.87 percent of Gross 
Revenues. Source: Arizona Snowbowl Controllers Office. 
146 The Snowbowl also operates a Sky Ride business during the summer months. 
147 Based on respondents to NSAA annual survey 2002/03.  Typically, ski areas that do not have snowmaking fall 
into two categories: 1) Ski areas with locations that enjoy plentiful and consistent natural snow and; 2) Small ski 
areas (average less than 20,000 skier visits) that do not have the financial resources to install snowmaking. 
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Natural Snowfall at Arizona Snowbowl (1981/82 – 2002/03) 

During the 22 sea ll was 236 
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he Snowbowl’s dependency on natural snowfall to generate skier visits is clearly shown in the 

Figure 3E-1 
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inches.  However, snowfall in individual seasons ranged from 68 percent below the median (
inches) to 95 percent above the median (460 inches).  Significantly, median snowfall during the 
most recent five seasons – at 180 inches – has fallen well below the longer term median. 
 
T
following graphic, which compares variation in natural snowfall with variation in skier visits. 
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(1981/82 through 2003/04) 

By analyzing Figure 3E-2, it is apparent that up ilar 

 
ral 

he impact of this skier visit variation on the Arizona Snowbowl as a for-profit business is 
r the 

he relationship between skier visits and operating days is further illustrated in the figure below 

The demand for skiing at the Snowbowl is clearly elastic – when more supply (operating days) 

edicting 
 

use/skier visits. 
                                                

Figure 3E-2 
Comparison of Natural Snowfall and Skier Visits 
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and down variation in snowfall results in sim
variation in skier visits.  The effect has been even more significant in the past 11 seasons, with 
above average snowfall resulting in well above average visits and below average snowfall 
resulting in well below average visits.  In conclusion, the Snowbowl is highly dependent on
natural snowfall to deliver skier visits and associated revenues.  During the past decade, natu
snowfall has fallen below the longer term median 60 percent of the time. 
 
T
shown in the graphic below.  The graphic shows the Snowbowl’s fiscal year net income ove
past 11 seasons, as it has varied above and below the ‘break-even’ point.148

 
T
which depicts the historical relationship between operating days and skier visits at the 
Snowbowl.  

 

are available, more skier visits result.  Statistical correlation analysis indicates that the 
relationship is very strong, with variation in operating days being a useful statistic in pr
skier visits 87 percent of the time. The relationship is clear; there is substantial demand for skiing
when the product is available.  Further, increases in supply (operating days) result in increased 

 
148 Source: Arizona Snowbowl Controller’s Office. Net Income defined as total revenue from skiing operation less 
Cost of Sales, Expenses-Selling, G&A and Interest. Break-even point is the point where revenues equal costs. 
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Strong demand for skiing in the Flagstaff market can be assessed from another perspective.  Ski 
areas commonly assess utilization rate as an indicator of performance.  The utilization rate is 
expressed as the annual skier visitation divided by capacity.  Capacity is defined as the ski area’s 
daily comfortable carrying capacity.  The annual capacity is daily CCC times the number of 
operating days.  The Snowbowl’s current CCC is 1,880 skiers.  Thus, in a year such as 2002/03, 
when the facility operated 93 days, the total capacity was 174,840.  The utilization rate is 
determined by dividing the number of skier visits in that year (87,354) by total capacity, 
resulting in a utilization rate of 50 percent for the 2002/03 season.  Over the period 1990 through 
2004, the Snowbowl’s average utilization rate was 64 percent.  Moreover, the ski facility 
achieved an 83 percent utilization rate in 1998, a year when operating days were above average.  
These figures are an indication that demand exceeds supply for Alpine skiing in the Flagstaff 
market. 
 
U.S. ski areas typically view demand to be strong when they achieve utilization rates in excess of 
40 percent.  Only those ski areas that experience unusually strong demand achieve utilization 
rates of 50 percent or more.   
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Figure 3E-4 
Net Profit Season to Season 
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 years 
e and 

As indicated in Figure 3E-4, during the past 11 seasons, the Snowbowl experienced a net profit 
in seven years and a net loss in four years.  Over the 11 year period, the cumulative net income 
of the ski area was $2.66 million.  However, as noted above, during the same period the 
Snowbowl has made a total capital investment of $4.42 million, simply to maintain existing 
facilities and retain a consistent level of facility quality.  Ski areas routinely need to invest six
percent or more of gross revenues back into their facility simply for maintenance purposes.  
While the Snowbowl owners have been willing to infuse additional capital over the past 11
for maintenance and quality purposes, it is apparent that the differential between net incom
minimum required capital investment has been a losing proposition, resulting in a net loss of 
$1.77 million over the period.  It is unlikely that the owner of any business would continue to 
operate on this basis over an extended period of time.   
 
The extremely close relationship between skier visits and net income is shown in the graphic 

elow.  b
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Compa Profit 
Figure 3E-5 
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As indicated in Figure 3E-5, given the variability of snowfall at the ski area, the pattern of net 
profit/loss can be expected to continue for the foreseeable future, unless steps are taken to 
mitigate the impact of natural snowfall variability.  Further, the pattern of profit and loss makes
difficult for owners to continue to provide the required capital (six percent of gross revenues) t
maintain the facility.  During the past 11 operating seasons, invested capital has exceeded the ski 
area’s net profits. 
 
Business owners may apply a variety of criteria in making decisions regarding the viability of a
existing or potential business; Profit/Loss, Return on Investment, Internal Rate of Return, Tax 

plications may all come into play.  However, at the m

 it 
o 

n 

ost basic level, the viability of any for-
s 
.  

 it is clear that these losses are closely associated with significant variation in skier visits, 
nditions.  For most potential business owners, the 

prospect of owning a business that is likely to operate at a loss in four of 11 years would not be 
attractive.  Just as significantly, current business owners are unlikely to continue to operate a 
business that often shows a loss, particularly when maintenance of the physical plant has 
required them to infuse ‘out-of-pocket’ capital. 
 
The analysis clearly indicates that the full implementation of Alternative 3 is not viable from a 
purely financial perspective and that the prudent owner/investor would be highly unlikely to 
undertake completion of the alternative.  While the alternative includes ski area improvements, 
the lack of reliable snowfall would continue to subject the ski area to inconsistent operations and 

Im
profit business rests on its ability to make a profit from year-to-year.  The Arizona Snowbowl’
record over the past 11 operating seasons shows a loss in four years, or 36 percent of the time

urther,F
a factor of inconsistent snowfall and skiing co
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skier visit totals that would vary dramatica .  Significantly, the ski area’s 
break-even point (the poin rational and debt costs) 
would increase due to the investment provements.  Because average 
annual skier visits would not increase by a substantial amount, the ski area would experience a 
financial loss in a higher percentage of its operating seasons.   
 
In summary: 
 
• The Arizona Snowbowl is in a tenuous business position and would continue to be so under 

Alternative 1.  With net income in the negative range for a significant percentage of its 
operating seasons, and minimal required capital investment exceeding cash flow, it is not 
reasonable to expect that the business will continue to operate unless improvements are made 
to generate more consistent skier visits or by substantially reducing the current level of 
maintenance and operational expenditures.  The Snowbowl’s record indicates that it is 
capable of operating profitably when there are sufficient skier visits.  However, one major 
factor beyond the Snowbowl’s control – inconsistent natural snowfall – results in 
unprofitable operations in an unacceptably high percentage of its operating seasons.  

 
• Alternative 2 would improve the ski area’s financial viability, make it a more attractive 

investment and help to ensure that the facility’s positive economic contribution is enhanced 
and maintained. 

 
• The prudent investor would likely not undertake all of the improvements included within 

ect that under Alternative 1, the ski area would continue to experience negative 

lly from year-to-year
t at which revenues from skier visits equal ope

in the Alternative 3 im

Alternative 3.   
 

Alternative 1 – No Action  
Alternative 1 would result in no significant change in the Snowbowl’s viability as a for-profit 
business.  While average annual skier visits are projected to increase by 12.7 percent over the 
current level, season-to-season totals would continue to fluctuate dramatically.  As such, it is 

asonable to projre
net income in 30 to 40 percent of its operating seasons.  Thus, the viability of the ski area would 
remain tenuous.  
 
In the event that the ski area continued to operate, it is unlikely that owners would continue to 
provide capital investment at the minimum required six percent of gross revenues, as this has 
required investment in excess of net profit in the past.  Rather, it is likely that owners would 
revert to a lower investment level and that the ski area would offer a decreased level of services 
and/or a lower quality experience.  
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erage annual skier visits over the 
t level.  Skier visits149 are projected to increase by 119 percent under this 

o 

ult in 

more consistent level of ski area revenues would make it possible for 

or the  consistent business operations would be the most 
attracti der this alternative, annual skier visit totals are only 

 to 

ld 

ch to maintain the physical facilities and maintain quality levels. 

Alternative 3 
Because of the lack of a consistent and reliable operating season due no snowmaking capabilities 
under this alternative, the ski area’s continuing financial viability would effectively be similar to 
that for Alternative 1 - no significant change in the Snowbowl’s viability as a for-profit business.  
The viability of the ski area would remain tenuous. 
 
                                                

Alternative 2 – The Proposed Action 
Alternative 2-The Proposed Action would result in a significantly altered business environment 
for the Arizona Snowbowl as a result of several major factors: 
 

1. The alternative would result in a dramatic increase in av
curren
alternative.   
 

2. The skier visit total would be consistent under this alternative in contrast with current 
operating conditions.  The addition of a snowmaking system would allow the ski area t
consistently operate for 125 days per season.  It is projected that season-to-season total 
skier visits would only vary by plus or minus 15 percent from the average. 
 

3. Significant improvements to the skiing facility and the addition of a 
snowplay/snowtubing facility along with more consistent operations would res
greater season pass sales and attract a higher percentage of destination visitors.  
Destination skiers typically spend more per capita than do day visitors.  Further, the 
Snowbowl would become more competitive in the Arizona market. 
 

4. A higher and 
owners to continue to invest at least the minimum six percent of gross revenues to 
maintain the physical facilities and maintain quality levels. 

 
F  business owner, the prospect of

ve outcome of Alternative 2.  Un
expected to vary from the average by plus or minus 15 percent.  While the investment required
achieve Alternative 2 is substantial and would result in a higher break-even point (more skier 
visits required to achieve profitable operations), year-to-year variations in business levels wou
be minimalized and would result in positive net income in a higher percentage of seasons than 
under current operating conditions.  The ski area would be in a significantly better financial 
position from whi
 
The viability of the Arizona Snowbowl as a for-profit business would be enhanced under this 
alternative.  Further, Alternative 2 would result in the ski area becoming a more attractive 
investment, both for current or prospective owners.  Again, this would improve the facility’s 
longer term viability as a generator of winter-based economic activity in the Flagstaff area. 
 

 
149 This does not account for snowplay visits.   
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In the u complished, the viability of the Arizona 
 

ould 
ll below the current break-even point. 

 
A p e  in Alternative 3, as 
the a
continu
 
In the e o 
provide enues, as this has 
required investment in excess of net profit in the past.  Rather, it is likely that owners would 
rev ices 
and/or 
 

Indicator

nlikely event that Alternative 3 was to be fully ac
Snowbowl as a for-profit business would decrease.  Two major factors would result in decreased
viability: 
 

1. While average annual level skier visits would be projected to increase by 19.9 percent 
over the current level, season-to-season totals would continue to fluctuate dramatically.  It 
is reasonable to project that visitor totals in a significant percentage of seasons w
continue to fa
 

2. The substantial investment called for under Alternative 3 would result in a higher break-
even point for year-to-year operations.  Thus, the percentage of seasons in which 
operations would fall under the break-even point could increase. 

rud nt business operator would not make the majority of the investments
bre k-even point for profitable operations would increase while skier visit totals would 

e to fluctuate dramatically.  The viability of the ski area would decline significantly.  

vent that the ski area continued to operate, it is unlikely that owners would continue t
 capital investment at the minimum required six percent of gross rev

ert to a lower investment level and that the ski area would offer a decreased level of serv
a lower quality experience.  

: 
vesNarrative Description of the Recreational/Social Function Which Snowbowl Ser  

 is significant 
to note that the Snowbowl is the only ski area in the Flagstaff area – the next closest ski area 

st 

e 
skiing and snowboarding.  

 

ovide a way for non-skiers to get into the 
                                              

The Arizona Snowbowl serves a variety of recreational and social functions in the Flagstaff area.  
A summary of these functions follows: 
 
• The Snowbowl is the primary facility for winter sports recreation in the greater Flagstaff 

area.  With a location that is easy to access from the center of Flagstaff, the Snowbowl 
provides an outlet for winter recreation to the population of the entire region.  It

(Sunrise Park Resort) is more than 125 miles from Flagstaff.  The Snowbowl is also the mo
accessible ski area for residents of the Phoenix metro area. 

 
• The Snowbowl provides the regional population with its only facility150 for quality Alpin

• The Snowbowl hosts and supports the Flagstaff Ski Club that provides a facility and training 
for Alpine and snowboard training and competition. 

 
• The Snowbowl also provides a recreational outlet for those who are not involved in Alpine or 

Nordic skiing.  Hiking trails and the Sky Ride pr
   
150 The Williams Ski Area, located approximately 30 miles west of Flagstaff in Williams, is primarily a family day 

liams Ski Area is currently up for sale.    ski area with two lifts and seven trails.  The Wil
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 to get direct access to this environment for those who cannot hike or ski. 

• 
Fla
Fla

 
• The Snowbowl also is significan from a social perspective: 
 

- 

. 
0 to 

local public schools because of budget shortfalls. 

 The Snowbowl supports over 25 programs at Northern Arizona University and assists with its 
educational goals by participating in a number of surveys and business studies. 

 
• T

r 
bett  
Nor
bee
enr
uni

lte in a significant change to the Snowbowl’s recreational and social 

Are
e ce and non-essential services 

e e
Perhaps most importantly, the quality of the m e 

mountains and enjoy the mountain environment.  The Sky Ride is significant, as many 
persons are not physically capable of hiking into the mountains.  The Sky Ride provides a 
means

 
The Snowbowl provides one of the few true winter recreation attractions in the greater 

gstaff area.  In addition to boosting winter visitation in the area, the facility provides 
gstaff with a recreational offering that is unusual in Arizona. 

t to the Flagstaff community 

- The Snowbowl assists over 200 area organizations with fundraising efforts – primarily 
with lift ticket donations. 
The Snowbowl hosts several large fundraisers and other major events, including: the 
Climb a Mountain to Conquer Cancer; the Huega Ski Express; Grand Canyon State 
Winter Games; the Special Olympics; Wine Fests; 5th Grade Learn to Ski; and others

- Local contributions: the Snowbowl recently donated ski tickets with a value of $30,00

 
• The Snowbowl holds memberships in a number of civic organizations and contributes to 

their causes.  These include: Flagstaff Chamber of Commerce, Flagstaff Convention and 
Visitor Bureau. 

 
•

he Snowbowl makes a measurable contribution to the area economy by virtue of the 
expenditures made by ski area visitors.  These contributions are summarized under 
‘Economic Indicators’ above. 

 
In summary, the Snowbowl is a unique facility – a winter recreation center in a state that is fa

er known for warm weather offerings – providing the only quality outlet for Alpine and
dic activity in the region.  The Snowbowl is also important to NAU in that it historically has 
n known as a University proximate to skiing opportunities.  The ski area’s existence benefits 
ollment by attracting students who desire to include winter recreation as part of their 
versity experience. 

 
Alternative 1 – No Action 

rnative 1 would not result A
functions as summarized above.  However, as detailed under ‘Financial Viability of the Ski 

a,’ the continuation of the current operation as a for-profit business may not be sustainable; 
ski area would likely decrease expenditures on maintenanth

leading to an overall reduction in the quality of the services offered under Alternative 1.  In this 
v nt, much of the social and economic functions summarized above may be reduced or lost.  

ost significant Alpine recreation venue within th
Flagstaff area would be greatly diminished as compared to Alternative 2. 
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The   
he

inter 

nvolved in winter recreation 

 

 
• n, 

the 
org g-

 
 The combination of an expanded Alpine skiing facility (lifts and trails) and greatly enhanced 

 
n 

ars spent by non-locals in the community. 

he jects 

 
 t  to be fully accomplished, the recreational and social functions 

e portal 

In

Alternative 2 – The Proposed Action 
 recreational and social functions of the Snowbowl would be enhanced under Alternative 2.
se enhancements are summarized below: T

 
• The addition of a snowtubing/snowplay area would make the Snowbowl an accessible w

recreation venue for non-skiers.  Snowtubing and snowplay require no experience or 
expertise and would allow persons who would otherwise not be i
to become involved. 

 
• Annual visitation and thus visitor expenditures would be substantially increased under this 

alternative.  As such, the Snowbowl’s contribution to the area economy would increase. 

Because the Snowbowl’s business volume would become more consistent under this optio
Snowbowl would have the capability to make more consistent contributions to area 
anizations, to more consistently host special events at the ski area and to commit to lon

term social involvement in the community. 

•
and consistent skiing conditions would make the Snowbowl more attractive to destination
skiers.  This would enhance the Snowbowl as the Flagstaff area’s primary winter attractio
and increase doll

 
Alternative 3 

 prudent owner/investor would likely not undertake the full range of ski area proT
envisioned under Alternative 3 quickly.  As such, the impact of Alternative 3 could be similar to 
those for Alternative 1.   

he event that Alternative 3 wasIn
now associated with the Snowbowl would be placed in jeopardy if current weather trends 
continued.  Expenditure of the capital necessary to complete Alternative 3 could place the ski 
area in a perilous financial situation and business operations could potentially cease within 
several years due to lack of reliable operating seasons.  If this occurred, the Snowbowl’s 
recreational and social functions would be lost.  The Flagstaff area would lose its most 
significant Alpine recreation venue and the area population would lose a highly accessibl
o the mountains. t

 
dicator: 

A Discussion of Snowbowl Business Activity and Its Relationship With Flagstaff 
Area Tourism, Winter Tourism and Trends in Local Taxes. 

A number of the identified indicators address a series of interrelated issues.  Specifically, th
indicator addresses: 1) the role that winter tourism plays in the Flagstaff area economy; 2) how 
snowfall and Snowbowl visitation relate to broader winter tourism activity in the Flagstaff area
3) the possibility of a correlation between Snowbowl visitation and the BBB tax; and 4) how 
weather conditions affects tourism and the BBB tax. 

is 

; 
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The co owbowl’s activity plays 

ke it clear that the Snowbowl is a positive 

spe
win
om

h
e 

 

esse
 

ev ssess ‘the percentage of Flagstaff’s total 
o

Cou

mmon thread running through this indicator is the role that the Sn
in influencing the Flagstaff area tourism economy.  More specifically, the indicator focuses on 
the question of whether Snowbowl activity is a major factor in year-to-year trends in tourism 
ctivity.  The preceding economic analyses maa

economic force in the region, in a number of ways: 1) the Snowbowl creates employment and 
generates significant economic output; 2) the Snowbowl draws visitors to the Flagstaff area who 

nd dollars at the ski area and at other area businesses; and 3) the Snowbowl offers a unique 
ter attraction in the Flagstaff area and plays a number of recreational and social roles in the 
munity. c

 
W ile the Snowbowl is clearly a positive economic contributor, even a cursory examination of 

scope of the ski area operation in comparison with the full scope of the Flagstaff area th
economy makes it clear that the ski area is of insufficient size to be a dominant driver of trends in
tourism or the broader economy.  Thus, the issues posed by several of these indicators are 

ntially moot.  A review of the issues and findings follows: 

eral analytical exercises were completed to aS
ec nomy represented by winter tourism in comparison with other major economic components 
of the community.’  The table below shows the overall distribution of employment in Coconino 

nty for 2002.151

                                                 
151 Arizona Dept. of Employment Security as made available on FlagData web site.  Figures are averaged for 2002.  
Employment breakdown for City of Flagstaff alone were not available.  However, total employment in the City o
Flagstaff is approximately 35,500 persons, or 60.2 percent of the C

f 
oconino County total.  The City is clearly the 

rimary economic center in the county. p
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Table 3E-27 
Distribution of Non-Farm Employment 

Coconino County (2002) 
Annual Averages - 2002 

 Employment % of Total 
Goods Producing 5,625 9.5% 

Natural Resources and Mining 125 0.2% 
Construction 2,550 4.3% 
Manufacturing 2,950 5.0% 

Service-Providing   53,325 90.4% 
Trade, Transportation, and Utilities 9,575 16.2% 
Information 475 0.8% 
Financial Activities 1,475 2.5% 
Professional and Business Services 2,675 4.5% 
Educational and Health Services 6,425 10.9% 
Leisure and Hospitality 10,950 18.6% 
Other Services 1,725 2.9% 
Government 20,050 34.0% 

Federal Government 3,500 5.9% 
State and Local Government 16,550 28.1% 

Total Private 38,925 66.0% 
Total Non-farm 58,975 100.0% 

 
The three major sources of employment in the county are Government, Leisure & Hospitality 
and Trade/Transportation & Utilities.  This is a service-based economy with Goods Producing 
sectors only accounting for 9.5 percent of total nonfarm employment.  Manufacturing only 
accounts for one in 20 jobs (five percent.)   
 
While the Leisure & Hospitality figure provides some indication of the significance of tourism to 
the area economy, this category alone does not account for tourism’s full economic impact.  
Recent research on the Flagstaff area economy has attempted to quantify tourism as an economic 
sector: 
 
• A recent research study assessed ‘industry clusters’ to assess how significant these clusters 

are to the area economy.152  The term ‘cluster’ refers to a geographic concentration of 
interdependent companies, suppliers, products, labor pool and institutions that together 
constitute an important competitive advantage for a region.  The study found that the 
‘Tourism Cluster’ is the “leading economic activity in Coconino County.”  Further, the study 
found that the ‘Tourism Cluster’ accounted for the employment of 13,345 persons in 1996.  
Based on a 1996 average employment level of 54,500, the ‘Tourism Cluster’ accounted for 
24.5 percent of the county’s employment in that year.153 

                                                 
152 Morrison Institute for Public Policy, January 2000 
153 County employment figure source: U.S. Bureau of Labor Statistics. 
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• A 2001 article sponsored by Northern rsity indicated that, “Directly and 
indirectly, tourism in Fl f all business in town.”154 

 
In summary, the research indicates that tourism (in tota rcent of Flagstaff’s 
economy.  During the most recent five years for which data is available, an average of 35.3 
percent of Flags rred during the winte  Sin  in total is 
estimated to account for approxim ent of the Flagstaff area economy, winter 
tourism can be estim imately 8.6 ent of the taff area 
economy.156  In com ent research indicated that the Northern Arizona University 
“helps keep more than 8,000 people employed.”157  With ounty em ent of 
approximately 59,000, it can be estimated that the University accounts for approximately 13.6 
percent of the Flags
 
The ‘historic relationship between winter tourism level in Flagstaff, annual snowfall and annual 
skier visitation at th tatistical ective with 
analyses of the three  skier ata are re available from the 
Snowbowl, there is ourism visitors in Flags s such, a proxy 
for annual tourism w vailable tax dat ifically  BBB Sales’ and 
actual BBB tax revenue data were used to develop a proxy for tourism activity on monthly and 
annual bases.158   
 

Arizona Unive
agstaff accounts for more than 20 percent o

l) accounts for 24.5 pe

taff tourism occu r m 155 onths. ce sm touri
ately 24.5 perc

ated to account for approx  perc  Flags
parison, rec

 total c ploym

taff area economy. 

e Arizona Snowbowl’ was analyzed f
 data sets.  While snowfall and

rom a s  persp
visit d adily 

no absolute count of winter t taff.  A
as developed using a a.  Spec  ‘Hotel

                                                 
154 orlock, 2001. 

ourism volume based on monthly BBB tax receipts. Winter defined as December through April – consiste
 the typical Arizona Snowbowl operating season. 
4.5%  X  35.3%  =  8.64%. 
ource: Arizona’s Universities: An Economic Engine for the State, Arizona Board of Regents Web Site. This 
re includes jobs generated on indirect bases. Direct employment is approximately 2,300 persons. 
Hotel BBB Sales’ represent gross revenues at Flagstaff hotels that are

 M
155 T nt 
with
156 2
157 S
figu
158 ‘  subject to the BBB tax.  BBB tax 
collections are actual BBB tax revenues.  The BBB tax is a two percent tax on all lodging and restaurant/lounge 
sales in the City of Flagstaff.  While ‘Hotel BBB Sales’ is a pure representation of lodging activity (including 

taurant/lounge and lodging sales.  Source: Flagstaff Sales Tax business travel) BBB tax revenues reflects a mix of res
Administrator. 
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Historic Data Sets 

Table 3E-28 
Snowfall, Snowbowl Skier Visits and Winter Tourism Proxy 

 
Snowfall 
(Inches) Skier visits 

Winter Tourism 
Proxy 

1990/91 233 106,000 1.945 
1992 360 173,000 2.275 
1993 460 181,000 2.315 
1994 220 116,388 2.456 
1995 259 176,778 2.592 
1996 113 20,312 2.569 
1997 270 153,176 2.580 
1998 330 180,062 2.667 
1999 150 35,205 2.548 
2000 180 66,152 2.670 
2001 272 162,175 2.656 
2002 87 2,872 2.636 
2003 206 87,354 NA 

 
The variables were tested separately to determine if statistical relationships exist.159  
 
• Relationship of Skier visits to Snowfall - there is a strong relationship with a coefficient of 

determination of 0.803, indicating that snowfall is a useful statistic in predicting skier visits 
80 percent of the time.160  This relationship is shown graphically below. 

 
• Relationship of Winter Tourism to Snowfall - there is a minimal relationship with a 

coefficient of determination of 0.105, indicating that snowfall is a useful statistic in 
predicting winter tourism only ten percent of the time.161  

 
• Relationship of Winter Tourism to Skier visits - there is a minimal relationship with a 

coefficient of determination of 0.029, indicating that skier visits are a useful statistic in 
predicting winter tourism only three percent of the time.162  

 

                                                 
159 The analyses were completed using the ‘linest’ function in Microsoft Excel.  Linest is a regression function that 

 calculate a straight line that best fits the data.  The primary linear relationship 
 A 

te that the 
 80 

uses the ‘least square’ method to
between the variables was assessed with the ‘coefficient of determination’ variable that results from the analysis. 
coefficient of 1.0 would indicate a perfect correlation in the sample, while a value of 0.0 would indica
variables are not related.  A value of 0.80 would indicate that the equation can predict the dependent variable
percent of the time and would be regarded as a positive indicator of a statistical relationship. 
160 Analysis completed on data for period 1990/91 to 2002/03. 
161 Id. 
162 Id. 
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• Relationship of Winter Tourism to Combined Snowfall/Skier visits - there is a small 
relationship w mbination of 
snowfall/skier visits is a useful stat ter tourism 18 percent of the time.163 

 
In summary, it is apparent that snowfall is a strong f skier t the Snowbowl.  
However, neither snowfall nor skier visits are useful for projecting to nter tourism in 
Flagstaff.  Without question, snowfall and skier visits do have impacts on winter tourism in 
Flagstaff.  Snowfall br kiers who xpenditures at the Snowbowl and in Flagstaff.  
However, skier visits are only one component of all of the tourism activity that occurs during the 
winter and because the impact of these skier visits is relatively small in absolute terms, it is not a 
useful predictor of total activity levels
 
The issue of ‘the effects of dry roads/fair weather on  in Flag d the BBB’ tax was 
assessed from several perspectives.  The relationship between annual Flagstaff tourism (and the 
BBB tax) and dry roads was analyzed using several h ata sets presence or absence 
of dry roads was assessed using snowfall and precipit ta for the area.  There is no absolute 
count of tourism visitors in Flagstaff. uch, a pro nual to
available tax data, as described above e data sets mbined ess how tourism has 
varied from month-to-  and year-to-year over rec The variables were tested 

tely to determine tistical re nships exis sults are marized below. 

m
positive impact on Flagstaff tourism, then a high snowfall year would be expected to have a 

ith a coefficient of determination of 0.179, indicating that the co
istic in predicting win

 predictor o  visits a
tal wi

ings s  make e

. 

 tourism staff an

istoric d .  The 
ation da

 As s
.  Th

xy for an
 were co

urism was developed using 
 to ass

month ent years.  
separa
 

 if sta latio t.164  Re  sum

• Relationship of Flagstaff Annual Tourism to Snowfall – if dry roads were assu ed to have a 

negative impact on tourism volume.  The relationship between annual snowfall and 
Flagstaff’s annual tourism volume is shown in the following graphic. 

                                                 
163 Id. 
164 The analyses were completed using the ‘linest’ function in Microsoft Excel. 



Figure 3E-6 
Relationship of Flagstaff Annual Tourism and Annual Snowfall 
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As shown in Figure 3E-6, there is no obvious relationship between snowfall and Flagstaff 
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a a
dete
tou
 
• Relationship of Flagstaff Tourism to Precipitation – if dry roads were assumed to have a 

positive impact on Flagstaff tourism, then tourism volume would be higher in months with 
minimal precipitation and lower in months with higher precipitation.  The relationship 
between average monthly precipitation and average variation in Flagstaff’s monthly tourism 
volume is shown in the following graphic. 

 

                                       

tourism.  The two lines do not move in concert or in opposition to one another.  The statistical 
n lysis indicates there is minimal relationship between the two factors with a coefficient of 

rmination of 0.063, indicating that snowfall is a useful statistic in predicting annual Flagstaff 
rism only six percent of the time.165  

          
165 Analysis completed on data for period 1990/91 to 2002/03. 
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Re on 

tween the two factors with a coefficient of 
te

 
The
Fla
sno r a period of several days, the reality is that with 
only 22.8 inches of precipitation annually, the im act of bad weather is limited to a small 
segment of the year. 
 
Total tourism volume is more closely linked to the economy than to isolated weather events.  The 
following chart shows annual Flagstaff tourism volume compared with the U.S. unemployment 
rate. 
 

                                                

Figure 3E-7 
lationship of Flagstaff Monthly Tourism and Monthly Precipitati
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There is no obvious relationship between tourism and precipitation, as seen in Figure 3E-7.  
While declining precipitation appears to relate to increasing tourism in May and June, tourism is 
at its highest level in the month with the highest average precipitation (July).  The statistical 
nalysis shows a minimal relationshi bea

d
p 

e rmination of 0.018, indicating that monthly precipitation is a useful statistic in predicting 
monthly Flagstaff tourism only two percent of the time.166

 data analysis suggests that, over the years, dry roads/wet weather bears little relationship to 
gstaff tourism volume and thus the BBB tax.  While short-term events, such as a major 
wfall, can clearly affect tourism volume ove

p

 
166 Analysis completed on precipitation data averaged over 30 years.  Monthly tourism data averaged for most recent 
four years. 
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As seen in Figure 3E-8, Flagstaff tourism volum generally tended upward during a period of a 

 collected on all purchases at local 
staurants, lounges, hotels and campgrounds in Flagstaff.  The Snowbowl does not collect the 

bowl.  

nd use 

 follows:168

1. Estimate total expenditures made by Snowbowl visitors outside the resort as described 
above.  These expenditures are in four categories – Eating-Drinking-Entertainment, 
Retail, Hotel-Lodging and Services.  This total is currently estimated to be $5.63 million. 

 

                                                

Figure 3E-8 
Relationship of Annual Flagstaff Tourism to U.S. Unemployment Rate 

e 
decreasing U.S. unemployment rate (1997 to 2000), while tourism volume declined during a 
period of an increasing U.S. unemployment rate (2000 to 2003).167  In conclusion, the macro 
economy has far more impact on Flagstaff tourism than do weather events. 
 
Finally, the potential correlation between Snowbowl skier visitation and the Bed, Board and 
Booze tax was assessed.  The BBB tax is a two percent tax
re
BBB tax, as it is not located in Flagstaff.  However, Snowbowl’s visitors have a direct impact on 
the tax by purchasing lodging and food & drink in Flagstaff as part of their trip to the Snow
Day Visitors make stops at Flagstaff restaurants and lounges on their way to and from the 
Snowbowl, while Destination Visitors eat meals at Flagstaff restaurants, drink at lounges a
lodging facilities. 
 
Given these expenditure patterns, Snowbowl visitors directly generate BBB tax revenues within 
Flagstaff.  The current level of BBB annual tax generation by Snowbowl visitors has been 
estimated as
 

 

s are for winter visitors to the Snowbowl only. 

167 The coefficient of determination for the two variables is 0.700 – showing a positive relationship. 
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2. Adjust for spending categories rele B tax.  Two categories are relevant to 
the res in 

 
3. f is 

ercial 
f.  

 
4.

 
The calcu
collection
visito  
 

BBB Tax Collections Generated by Snowbowl Visitors  

vant to the BB
tax - Eating-Drinking-Entertainment and Hotel-Lodging.  Current expenditu

these categories are estimated at $2.63 million annually. 

 Adjust for the percentage of these expenditures that are made in Flagstaff.  Flagstaf
the urban center in the region and contains the great majority of the region’s comm
establishments.  Further, major travel routes to and from Snowbowl go through Flagstaf
It has been conservatively estimated that 75 percent of the relevant expenditures are 
completed in Flagstaff.  These expenditures currently total $1.97 million. 

 Calculate the tax generated by Snowbowl visitors by multiplying relevant Flagstaff 
expenditures by the two percent tax rate.  On this basis, it is estimated that Snowbowl 
visitors currently generate $39,460 in BBB tax on an annual basis.169 

lations indicate that Snowbowl visitors make a positive contribution to BBB tax 
s.  Because this is an economy of significant size, BBB tax generated by Snowbowl 

rs constitutes a small portion of total tax collections.  This is shown in the table below.

Table 3E-29 

as a Percentage of Total BBB Tax Collections 

  Annual 
Winter 

(Dec - April) 
Total BBB Tax $3,771,646  $1,347,104  
BBB Tax Generated 
by Snowbowl Visitors $39,460  $39,460  
Percentage of Total 
Tax Generated by 
Snowbowl Visitors 1.05% 2.93% 

 
These findings are consistent with previous statements that the Snowbowl is a positive generator 
of economic activity, providing jobs and wages, but is not a major driver of the Flagstaff area 
economy.  
 
Given the small segment of the BBB tax generated by Snowbowl visitors, it is unlikely that 
overall BBB tax collections would have a significant correlation with business activity at th
Snowbowl; Snowbowl r

e 
elated collections constitute too small a percentage of total collections.  

tatis

                                                

S tical tests assessing the relationship of Snowbowl visitation  

 
sits at the 169 This is an average figure and varies substantially from year-to-year in direct proportion to skier vi

Snowbowl. 
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wit B
While t
generat  additional visitor expenditures 

 Flagstaff and increase BBB tax collections. 

Bas o
analysi
Coconi
and con  the 
nalysi ctivity for 
d , the 

con
 

s 
l, 

ses have been experienced in cent years.  Continuation of the current 
operation as a for-p ely decrease 
expenditures on mai duction in the 
quality of the services of y 
would be reduced. 
 
Under this alternative  a segm Flag onomy would not 
change and the relationship between snowfall, skie r tourism would remain 
at a minimal level.  To in the area would continue to respond primarily to 
macro economic even e could result in additional BBB tax generation of 
approximately $4,500

e BBB tax and Snow

native 2-The Proposed Action, the Snowbowl’s role as a positive contributor to the 
lagstaff area economy would be enhanced.  The alternative would result in new jobs being 

es, 
 

 
                                                

h B B tax collections showed no significant relationship between the two variables.170  
he tests show no significant relationship, it remains significant that Snowbowl visitors 
e BBB tax.  Increases in ski area visitation would result in

in
 

ed n the economic data, and meaningful economic indicators available for comparison, the 
s presented here discloses the anticipated impacts of the project proposal to the greater 
no County/Flagstaff area at a macro scale.  This has the effect of understating the value 
tributions of the Snowbowl to specific segments of the Flagstaff economy.  Clearly if

s were able to isolate the value of the ski area as an attractant to economic aa
in ividual market segments such as hotels, restaurants, and winter sports related retail stores

tribution of the ski area would be far more pronounced.     

Alternative 1 – No Action 
Under Alternative 1-No Action the Snowbowl would continue to have a role as a positive 
contributor to the Flagstaff area economy by virtue of job maintenance, expenditures by visitor
at area businesses, the ski area’s recreational/social functions and tax payments made at Federa

ate and local levels.  However, the Snowbowl’s current business situation is tenuous, as st
financial los a number of re

rofit business may not be sustainable; the ski area would lik
ntenance and non-essential services leading to an overall re

fered.  In either event, the Snowbowl’s contribution to the area econom

, winter tourism as

tal tourism volume 

ent of the staff area ec
r visits and total winte

ts.  The alternativ
 annually, but would not significantly alter the 
bowl visitation. 

current relationship between 
th
 

Alternative 2 – The Proposed Action 
Under Alter
F
created both directly and indirectly, would generate additional visitor dollars at area business
would enhance and solidify the ski area’s recreational/social functions and would increase tax
payments at Federal, state and local levels.  These additional tax payments would provide 
additional support for programs and services. 

 
170 Linear correlation analysis was used to assess three potential relationships using data from 1990 forward to the 
most recent year: 1) Annual skier visit totals with annual BBB collections; 2) Annual skier visit totals with ski 
season (December through April) BBB collections and; 3) Monthly skier visits with corresponding month BBB 
collections.  The coefficient of determination statistic in each instance showed minimal relationships between the 

th variations from the median for BBB collections.  Again, no significant relationship was shown. 
two variables.  In addition, a test was completed to see if variations from skier visit monthly medians have a 
relationship wi
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 offer quality skiing and snowtubing with or 
ithout snowfall – as a result of the inclusion of a snowmaking system.  Total winter tourism 

 

s note ould likely not undertake all of the ski area improvements 
include ed manner.  As such, the effects of this alternative would 

leted 

the 

FFECTS 

Under this alternative, winter tourism as a segment of the Flagstaff area economy would 
increase, as the additional activity at the Snowbowl would generate additional winter tourism 
dollars.  The current strong relationship of snowfall to Snowbowl visitation would decrease in 
significance, as the Snowbowl would be able to
w
would increase in response to more visits at the Snowbowl.  However, total tourism volume in 
the area would continue to respond primarily to macro economic events.  The alternative would
result in additional BBB tax generation of approximately $59,000 annually, thus strengthening 
the relationship between Snowbowl visitation and the BBB.  However, the BBB would continue 
to respond primarily to broader tourism and economic events. 
 

Alternative 3 
A d, the prudent owner/investor w

d in Alternative 3 in an expedit
similar to those summarized above for Alternative 1-No Action.  Any improvements comp
under this alternative would be minor and would not significantly affect existing weather, 
visitation, and tourism and BBB tax relationships. 
 
In the unlikely event that the alternative’s improvements were to be fully completed, it is likely 
that the Snowbowl’s current positive economic contribution would be lost, as it is likely that 
ski area would cease business activity within several years. 
 

CUMULATIVE E
Scope of Analysis 

Temporal Bounds  
For the purpose of this cumulative assessment, it is assumed that Social and Economic Resou
effects within the greater Flagstaff and Coconino County areas began with the original 
development of ski area facilities in the late 1930s, increased with approval an implementation of 

rce 

rojects analyzed in the 1979 EIS, continue to the present day, and will extend into the 
foresee
p

able future. 
 

Spatial Bounds  
The affected environment relevant to a discussion of cumulative affects for Social and Economic
Resources includes the greater Flagstaff and Coconino County area.   
 

Past, Present, and Reasonably Fore

 

seeable Future Actions 
ast, present, and reasonably foreseeable projects with potential to cumulatively affect Social 

and Economic Resource include: 
P

 
1. Residential and Summer Home Development in Hart Prairie 
2. Snowbowl Wireless Telephone Communications Site  
3. San Francisco Mountain Mineral Withdrawal 
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 an 

4. Transwestern Lateral Pipeline Project 
5. Miscellaneous/ongoing Recreational Uses 

 
All of these projects are within the spatial extent of the cumulative impact area, but are not of
extent or development scale sufficient to have significant cumulative effects.  Appendix C 
includes the full list of past, present and reasonably foreseeable future actions analyzed in this 
document, as well as background information on each of them. 
 

Alternative 1 - No Action  
Past and present development of home sites has occurred independently of specific ski area 
develop  intuitive correlation between specific ski area development activities and 

 
at entities which would have potentially been 

terested in pursuing mining activities are unknown.  There are no known or suspected deposits 
 

rom a cumulative effects perspective, the construction and operation of the pipeline is 
co
 
The general pursuit of re ontributes to the overall Flagstaff economy.  
However, as detailed within this Social and Economic Resources analysis, the Flagstaff and 

seeable 

ed past, present or reasonably foreseeable activities would combine with the 
fects anticipated under the No Action Alternative to create any significant cumulative social or 

econom

ment.  While an
ongoing development in Hart Prairie may exist, there is no meaningful method of identifying a 
direct relationship between the two.   
 
The extent to which the San Francisco Mountain Mineral Withdrawal will affect Social and
Economic Resources in the area is speculative, in th
in
of precious ore within the withdrawn area.  However, a pumice mining operation recently ceased
in the vicinity. 
 
F

nsidered negligible. 

creation activities c

Coconino County area is generally large enough that recreation actives are only a minor 
contributor to the overall economy.  Cumulatively, the addition of past, present and fore
non-skiing recreation activities is anticipated to have an immeasurably minor effect on the area 
economy. 
 

one of the identifiN
ef

ic resource impacts. 
 

Alternative 2 – The Proposed Action 
Non bine with the 
effe ulative social or 

Alternative 3

e of the identified past, present or reasonably foreseeable activities would com
cts anticipated under the Proposed Action to create any significant cum

economic resource impacts. 
 

 
Non es would combine with the 
effe  cumulative social or economic 
reso
 

e of the identified past, present or reasonably foreseeable activiti
cts anticipated under Alternative 3 to create any significant
urce impacts. 
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IR  COMMITMENTS OF RESOURCES 
ec ic resources are proponent-driven 

REVERSIBLE AND IRRETRIEVABLE
B ause all projects analyzed in the analysis of socioeconom
and financed, no irreversible or irretrievable commitments of economic resources were 
identified.   
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3F. RECREATION 

SCOPE OF THE ANALYSIS 
The scope of this recreation analysis is limited to the San Francisco Peaks and, in particular, to 
the Arizona Snowbowl SUP area.   
 
EXISTING CONDITIONS 

COMFORTABLE CARRYING CAPACITY 
The 1979 Environmental Statement approved a CCC171 of 2,825 skiers.  While Snowbowl 
regularly exceeds this figure on good snow days, weekends, and holidays, CCC at Snowbowl is 
currently limited by an uphill (i.e., lift) capacity of 1,880 guests and is ultimately limited by 
overall parking capacity.  Snowbowl frequently experiences peak demand days, which exceed 
the CCC of the existing facilities and infrastructure.  Over the past 10 seasons, average peak day 
(i.e., holidays and good snow days) attendance has been approximately 3,434 guests.   
 

WINTER RECREATION 
Annual Visitation 

With a current population of approximately 5.5 million, Arizona was the second fastest growing 
state in the nation throughout the 1990s.  The greater Phoenix area172 accounts for nearly two-
thirds of Arizona’s population.173  Located approximately 150 miles due north of metropolitan 
Phoenix, Flagstaff is just over two hours driving time from a population base of roughly 3.3 
million people.  The greater Phoenix area is projected to grow at more than twice the national 
rate for the next several decades.  By 2009, the greater Phoenix area population is projected to 
grow to 3.6 million (a 2.1 percent change); by 2025, it is projected to grow to approximately five 
million.174  
 
In 2001/02, Snowbowl sold approximately 1,250 season passes.  Eighty-four percent (1,050) of 
these passes were sold to Flagstaff area residents.  The 2002/03 season saw roughly the same 
percentage of season passes sold, with 1,662 sold to Flagstaff residents and 214 sold to out-of-
town residents (89 and 11 percent, respectively).   

 
                                                 
171 As indicated in Chapter 1, CCC is defined as the number of guests that can be comfortably accommodated by a 
ski area at any point in time.  It provides for a pleasant recreational experience by not overburdening a ski area’s 
facilities (including, but not limited to, parking, restaurant seating, restrooms, and uphill/downhill capacity).  CCC is 
used by ski area planners and the Forest Service as a planning tool and does not constitute a cap on visitation.  
Facilities are typically designed to accommodate 125 percent of a ski area’s CCC in order to preserve the guest 
experience on peak visitation days, which are anticipated periodically throughout the season. 
172 The greater Phoenix area is defined primarily as Maricopa County, which includes (but is not limited to) the 
following cities: Phoenix, Scottsdale, Tempe, Mesa, Peoria, Surprise, El Mirage, Glendale, Goodyear, Buckeye, 
Tolleson, Avondale, Gilbert and Chandler.   
173 Greater Phoenix Economic Council, 2003 
174 Id. 
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Because Snowbowl has no snowmaking capabilities, the ski area’s operations, and therefore 
financial viability, are 100 percent dependent on natural snowfall, and seasonal visitation 
fluctuates considerably from year-to-year.  Table 3F-1 compares annual snowfall with days of 
operation and skier visitation for the past 22 seasons at Snowbowl.   
 

Table 3F-1 
Comparison of Annual Snowfall, Days Open 

and Visitation at Snowbowl 

Season Snowfall 
(Inches) 

# of Days 
Open # of Visits 

1981/82 265 123 63,000 
1982/83 276 135 99,626 
1983/84 76 64 28,913 
1984/85 266 118 114,707 
1985/86 210 124 105,252 
1986/87 290 112 125,026 
1987/88 182 92 119,259 
1988/89 170 79 120,132 
1989/90 240 74 99,280 
1990/91 233 112 106,000 
1991/92 360 134 173,000 
1992/93 460 130 181,000 
1993/94 220 114 116,388 
1994/95 259 122 176,778 
1995/96 113 25 20,312 
1996/97 270 109 153,176 
1997/98 330 115 173,962 
1998/99 150 60 35,205 
1999/00 180 45 66,152 
2000/01 272 138 162,175 
2001/02 87 4 2,857 
2002/03 206 96 88,000 

 
Figure 1-2, displayed in Chapter 1, provides a graphical representation of annual skier visitation 
and total annual snowfall from 1981 through 2003.  A statistical analysis of the 22 seasons of 
data clearly indicates there is strong relationship between the two variables with a correlation of 
0.796, indicating that annual snowfall is a useful statistic in predicting skier visitation 79.6 
percent of the time. 
 

Terrain Overview 
Approximately 2,300 feet of elevation difference exists between the top terminal of the Agassiz 
Chairlift and Hart Prairie.  Snowbowl’s existing terrain network is comprised of 32 developed 
trails on approximately 139 acres.  However, additional skiable terrain in the form of natural, 
non-maintained glades (i.e., tree skiing) and chutes are available within the SUP area outside of 
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the formal trail network.  A terrain park (open to snowboarders and skiers) is located on Sunset 
Boulevard (trail #10).   
 
The Hart Prairie area is dominated by gentle terrain that is suitable for beginner level guests.  
The lower mountain in the vicinity of the Sunset Chairlift and Fort Valley Glade is 
predominantly intermediate level terrain with small pockets of steeper, expert terrain and gentler 
beginner terrain.  The upper portions of the mountain are dominated by expert terrain with areas 
of intermediate terrain scattered throughout.  The higher elevation terrain on the northern aspect 
of the SUP area is steep, but becomes more gradual in the lower elevations.   
 
Skier ability levels at Snowbowl, and the percentages of overall terrain comprising each ability 
level, are provided in Table 3F-2. 
 

Table 3F-2 
Existing Terrain Breakdown by Ability Level 

Ability Level Existing 
Acreage 

Percent of 
Snowbowl’s Total 
Skiable Terrain 

Beginner 0.5   0.4 
Novice 43.9 31.7 
Low-
Intermediate 31.3 22.6 

Intermediate 38.1 27.5 
Advanced-
Intermediate 15.4 11.1 

Expert 9.4  6.8 
Total 138.6 100 

 
Given that Snowbowl caters heavily to the lower ability level skiers from the Phoenix market, 
the ski area is lacking beginner and intermediate (including low-intermediate and advanced-
intermediate) terrain.  It is also short on expert terrain.  

 
Lift Network 

Snowbowl’s lift-accessed terrain is served by four aerial chairlifts and one beginner surface lift.  
Existing lift specifications are provided in Table 3F-3.   
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Table 3F-3 
Existing Lift Network 

Lift 
Slope 

Length 
(feet) 

Vertical 
Rise 
(feet) 

Design 
Capacity 

(persons/hour) 

Daily Lift 
Capacity 
(guests) 

Agassiz Mid 4,794 1,296 810 480 
Agassiz Top 6,475 1,973 270 200 
Hart-Prairie 3,217 658 966 550 
Sunset 2,677 637 1,350 460 
Aspen 1,591 242 554 170 
Little Spruce 302 35 200 20 
Total   4,150 1,880 

 
Terrain Density Analysis 

In order to achieve a balanced recreational experience, the uphill (lift) capacity of a ski area 
should be balanced with its downhill (terrain) capacity.  As the difficulty of the terrain increases, 
the acceptable skier density (skiers per acre) decreases.   
 
Table 3F-4 presents a terrain density analysis displaying the existing terrain at Snowbowl using 
an industry accepted density in terms of guests per acre.  The Density Index expresses the Actual 
Density over the Target Density as a percentage.   
 

Table 3F-4 
Terrain Density Analysis (Existing) 

Lift Daily Lift 
Capacity 

Terrain 
Area (acres) 

Actual 
Terrain 
Density 

(guest/acre) 

Target Trail 
Density 

(guest/acre)a 
Difference Density 

Index 

Agassiz Top 480 57.5 2 11 -9 18% 
Agassiz Mid 200 14.8 4 7 -3 57% 
Hart Prairie  550 26.4 6 18 -12 33% 
Sunset 460 21.4 5 11 -6 45% 
Aspen 170 18.1 4 18 -14 22% 
Little Spruce 20 0.5 8 30 -22 27% 
Total 1,880 138.6 4* 13* -9* 32%* 
a While no published industry standards exist, this is considered a norm throughout the industry as based on guest expectations.   
* Weighted average. 

 
Extremely high or low actual terrain densities (in comparison to the target) can be evidence of 
improperly balanced uphill and downhill capacities.  The Actual Terrain Density and Density 
Index columns in Table 3F-4 indicate that, at a CCC of 1,880, Snowbowl has very low terrain 
densities, and that the current lift capacity is insufficient to accommodate the existing terrain, 
resulting in underused terrain.175  Therefore, at Snowbowl’s existing CCC of 1,880 guests, one 
would typically encounter relatively uncongested ski trails and at-capacity lifts.   

                                                 
175 An inherent fault of the model used to calculate terrain densities is that it assumes a mathematical uniformity to 
the distribution of skiers across all available terrain which, in actuality, is not the case.  This model cannot account 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-133 

 
However, as previously mentioned, peak days frequently result in visitation well in excess of 
Snowbowl’s existing CCC (approaching 3,400 skiers).  Therefore, a terrain density analysis was 
conducted for peak capacity days in which crowds of 3,400 guests are experienced.  This terrain 
density analysis indicates that increased attendance does not directly relate to increased terrain 
densities.  While lift line waiting times currently become unacceptably long at 3,400 skiers (lines 
at more popular lifts such as Agassiz and Little Spruce can exceed 40 minutes) skier densities on 
Snowbowl’s terrain increase only slightly.  
 

Fall Line Analysis 
A fall line represents the path an object would take as it descends a slope under the natural 
influence of gravity (e.g., a ball rolling downhill).  A fall line analysis is useful in ski area 
planning, as it indicates the natural flow of skiers as they descend through terrain to lower 
elevations and eventually to lift terminals and/or the base area.  Thus consistent fall lines 
throughout a ski area provide for the best recreational experience and result in lesser ground 
disturbance due to a reduced need for terrain modification associated with trail construction.  An 
analysis conducted at Snowbowl indicates that both developed and undeveloped terrain 
throughout the SUP area exhibits consistent fall lines that are appropriate for skiing.   

 
Slope Aspect Analysis 

The results of the slope aspect analysis within the Snowbowl SUP area indicate that the majority 
of the developed terrain faces north/northwest, which provides for minimal sun exposure, 
optimal retention of snow, and therefore favorable skiing conditions.  The exception is the Hart 
Prairie area, as it is oriented to the west, which detracts from snow conditions with late 
morning/early afternoon sun exposure.   

 
Snowplay 

While in the past, snow on the San Francisco Peaks brought large crowds to NFS lands to 
snowplay (defined as sledding, tubing, saucering, or building snowmen); this activity is not 
permitted within the Snowbowl SUP area, nor is it now allowed along the Snowbowl Road.  
Prior to the 2002/03 winter season, the general public was attracted to the areas along the 
Snowbowl Road for dispersed snowplay activities.  These activities created ongoing public 
safety issues including: snow sliding on non-directional equipment (sleds, saucers and trash 
bags) in wooded or steep areas, sometimes across heavy traffic on Snowbowl Road, 
pedestrian/vehicular encounters, sanitation, and refuse concerns, conflicts with Native American 
traditional ceremonies and gathering, and difficulties for emergency vehicles passing through 
congested areas.  During periods of abundant snow as many as 300 vehicles per day may have 
been parked along the Snowbowl Road belonging to visitors engaged in dispersed snowplay 
activities.  Beginning with the 2002/03 winter season, the Forest Service has prohibited parking 
along the Snowbowl Road and initiated an active enforcement program.  Although signs have 
been posted at the bottom of the Snowbowl Road informing visitors that snowplay is not 

                                                                                                                                                             
for areas such as major collector trails which receive extremely high use and frequently experience unacceptably 
high skier densities.   
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allowed, scores of cars continue to drive up the road in search of snowplay opportunities.  The 
majority of these visitors reach the Snowbowl base area only to be turned back by the ski area 
parking staff.  On a peak day with good snow conditions, the Snowbowl parking staff may turn 
away as many as 500 cars full of visitors seeking an opportunity to play in the snow.  Unable to 
consistently discern skiing guests from snowplay visitors, the Snowbowl staff frequently is 
required to ask visitors found snowplaying in and adjacent to the parking areas and on the ski 
trails to leave.  This creates an unfortunate and contentious situation for all involved.    
 
The Wing Mountain Cinder Pit (approximately three miles north of Snowbowl Road on Highway 
180) and the Crowley area (approximately one mile past the Flagstaff Nordic Center on Highway 
180) also offer dispersed snowplay activities.  However, given the relatively low elevation of 
these sites, they rarely offer the necessary snow conditions to provide an adequate snowplay 
experience, particularly early in the season when snow is only present at higher elevations.  
 

Summer Recreation 
Summer Events 

Events such as concerts, weddings, and festivals are held throughout the summer season.  These 
events are reviewed and approved on a case-by-case basis via Snowbowl’s annual summer 
operating plan.   

 
Hiking within the SUP Area 

Currently, demand for developed hiking trails within the SUP area far exceeds opportunity.  
While visitors may choose to hike both on and off roads/trails in the lower portions of the SUP 
area, due to the steep, loose nature of Snowbowl’s terrain, no hiking trails or roads currently exist 
to accommodate hiking above the Agassiz Lift’s mid-station.  One exception is a short walking 
path leading from the Agassiz Lift’s top terminal to an observation deck.  Hiking is not allowed 
above the observation area to protect critical habitat for the San Francisco Peaks groundsel, 
fragile tundra, and important Native American religious sites.  While hikers who start out at the 
base area may explore the entire SUP area as they choose, summer visitors riding the Agassiz 
Chairlift (described below) are required to ride it back down. 
 

Summer Sky Ride  
The Summer Scenic Sky Ride at the Snowbowl transports guests to the top of the ski area via the 
Agassiz Chairlift (11,500 feet in elevation).  Approximately 30,000 visitors use the summer 
Scenic Sky Ride annually between Memorial Day and Labor Day.  From this elevation, over 70 
miles of the northern Arizona landscape can be viewed, including the Grand Canyon and 
downtown Flagstaff.  Minimal hiking opportunities are available at the top of the Agassiz 
Chairlift in order to protect the fragile alpine tundra and endangered plants.  A short path leads to 
an observation deck.  Guests are prohibited from hiking down to the base area due to the absence 
of formal hiking trails within the upper limits of the SUP area.  A Forest Service interpretive 
specialist is typically available to answer any questions regarding the biology, tundra, Native 
American cultural values and uses, threatened and endangered species, and geology of the 
region.  
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Kachina Peaks Wilderness 
The Snowbowl SUP boundary is bordered on the north, south, and east by the Kachina Peaks 
Wilderness, which was designated by Congress in 1984.  This 18,960-acre Wilderness 
encompasses most of the upper reaches of the San Francisco Peaks, including Humphreys Peak, 
Arizona's highest point at 12,633 feet elevation.  The area is named for the Hopi spiritual beings 
who are said to inhabit the mountain.  
 
Two hiking trails offer access to the Wilderness from the SUP area.  The Humphreys Peaks Trail 
(No. 151) leads to the top of the Peaks, which form the rim of the Peaks’ inner basin – a caldera 
which was formed during the Peaks’ most recent volcanic eruption.  That crater now supports a 
stand of white barked aspens and mixed conifers.  The Kachina Trail (No. 150) offers access to 
the forest and meadows on the mountain’s lower slopes south of the SUP area.  Considering the 
relatively small size of this Wilderness area, its proximity to Flagstaff and large metropolitan 
areas, the high use of the designated wilderness for most types of non-motorized recreation 
activities, and the fact that the ski area is surrounded on three sides by Wilderness, the Forest 
Service faces considerable management challenges for both the Wilderness and the ski area for 
their intended values and objectives.  Additionally, the Humphreys Peak Trail, originating from 
the SUP area, but located almost entirely within the Wilderness, is the highest use Forest Service 
system trail in the Flagstaff area, often receiving up to 400 hikers per day on holidays such as 
July 4th, and up to one hundred hikers per day on a typical summer mid-week day.  Because 
Snowbowl’s SUP area pre-dates the establishment of the Wilderness, the Forest Service manages 
the ski area in a way that allows activities typically permitted at other ski areas, but with as much 
consideration for impacts upon wilderness as is reasonable.  Examples include events that may 
create noise levels that could affect wilderness users or wildlife habitat depending on the season 
and specific circumstances.  
 
Camping is not allowed above timberline at 11,000 feet in elevation or within the Inner Basin.  
Hikers are also urged to stay in designated trails at this elevation.  These restrictions are in place 
to help protect the fragile tundra, the threatened San Francisco Peaks groundsel (Senecio 
Franciscanus), Native American religious sites and concerns, and the City of Flagstaff’s 
municipal water supply within the Inner Basin.176

 
Wilderness Trailhead Access 

Trailhead parking and access to the Kachina Peaks Wilderness is available in the ski area’s lower 
parking lots; day and over night parking is available for the Humphreys Trail in lots 8 and 9, and 
for the Kachina Trail in lot 6.  Parking for Wilderness users in the Snowbowl’s parking lots is 
available all summer and on weekdays during the winter.  Backcountry and/or dispersed 
recreationists can use these parking lots during the summer and ski season weekdays for free or 
ski season weekends for a fee.  Parking on the Snowbowl Road is prohibited.    

                                                 
176 The Peaks’ caldera, known as the Inner Basin, contains an aquifer that supplies part of the municipal water for 
the City of Flagstaff, the largest city on the Colorado Plateau.  Water is piped southward to the city from a series of 
wells tapping the basin's aquifer, which is recharged by seasonal snowmelt. 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-136 

Winter Wilderness Permits and Use 
In 1998, the Forest Service instituted a winter permit system for access to the Wilderness from 
the SUP area.  Individual permits are free, and are required to be carried when a person enters the 
Wilderness from the SUP area; permit holders are required to register each time the Wilderness is 
accessed through the ski area.  The purpose of the permit system is to promote safety, education, 
and awareness of the hazards and responsibilities necessary for backcountry travel, not to restrict 
access.  This is a result of numerous search and rescue efforts in recent years for poorly prepared 
people leaving the SUP area, and the resultant searches, injuries and fatalities from avalanches 
and cold weather.  All backcountry travelers are held accountable for search and rescue efforts 
should they become necessary.  Violators of this permit system are cited and fined. 
 
Registration boxes are located within the SUP area at the Hart Prairie Lodge ticket windows and 
at the top of the Agassiz Chairlift.177  Persons accessing the Wilderness overnight or for a period 
of time exceeding Snowbowl’s operating hours are required to leave a copy of their permit in the 
windshield of their vehicle.  Approximately 80 percent of visitors are assumed to register at the 
Wilderness registration boxes. 
 
Forest Service-issued annual permits for winter-time access to the Kachina Peaks Wilderness 
during the last five seasons are provided in Table 3F-5.   
 

Table 3F-5 
Kachina Peaks Wilderness Permits 

Year Number of 
Permits Issued 

1998/99 119 
1999/00 138 
2000/01 219 
2001/02 44a 
2002/03 384 

a The CNF was closed to entry due to extreme fire 
hazard during a portion of this period. 
Source:  USDA Forest Service, 2002a.   

 
Trail visitor numbers are calculated from trail registration boxes at each trail.  Winter Wilderness 
use (between January and March) is approximately 10 percent of summer visitation.  The 
information contained in Table 3F-6 was gathered from May 1998 to December 2000. 
 

                                                 
177 Wilderness users are allowed to exit the ski area boundary atop the Agassiz Chairlift during winter months only. 



Table 3F-6
Kachina Peaks Wilderness Use 

Humphreys Trail 
2003 13,242 visitors 
2002  8,686 visitors (0 recorded June) 
2001 11,560 visitors (0 recorded January, February, or March) 
2000  8,172 visitors (0 recorded in November or December) 
1999 13,495 visitors (0 recorded January or February) 

1998 13,735 visitors (0 recorded in January, February, March, 
April, May, or November) 

Kachina Trail 
2003 5,512 visitors 

2002 3,902 visitors (0 recorded in January, February, March, 
April, or June) 

2001 5,090 visitors (0 recorded in November or December) 
2000 4,813 visitors (0 recorded in March) 

1999 5,062 visitors (0 recorded in January, February, March, or 
April) 

1998 4,474 visitors (0 recorded in January, February, March, 
April, November, December) 

Weatherford Trail 
2003 1,732 visitors 

2002    687 visitors (0 recorded between January and April, or 
June) 

2001 1,842 visitors (0 recorded February, March, November, or 
December) 

2000 1,272 visitors 
1999 1,198 visitors (0 recorded between January and April) 

1998 1,129 visitors (0 recorded between January and April, 
November, and December) 

Bear Jaw/Abineau Trail 
2003 1,837 visitors 
2002    805 visitors (0 recorded February, March, or September) 

2001 2,022 visitors (0 recorded in February, November, or 
December) 

2000 2,296 visitors (0 recorded in November or December) 
1999 1,325 visitors (0 recorded between January and April) 

1998 1,126 visitors (0 recorded between January and May, 
November, or December) 

Total Annual Use of Kachina Peaks Wilderness Trails 
2003 22,323 
2002 14,080a 
2001 20,514 
2000 16,553a 
1999 21,080 
1998 20,464 

 

 

a The CNF was closed to entry due to extreme fire hazard during a portion of this year. 
Source:  USDA Forest Service, 2003a. 
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ENVIRONMENTAL CONSEQUENCES 
DIRECT AND INDIRECT EFFECTS  

Recreational Opportunities 
The effects of the Proposed Action on the quality, distribution, and opportunity for 
winter and summer recreational experiences within the SUP area.   

Indicator: 
Comparison of Historic Annual Winter and Summer Recreation Visitation Versus 
Those Anticipated Under Various Alternatives.   

Alternative 1 – No Action 
Under Alternative 1, Snowbowl’s CCC would remain at 1,880 guests.  No improvements to ski 
area infrastructure or terrain would be approved under this alternative, and therefore the summer 
and winter recreational experience would be expected to remain unchanged under this 
alternative.  
 
As Snowbowl’s recent climatic history exhibits (reference Table 3F-1 – Visitation and Snowfall), 
visitation trends at the ski area would continue to be defined by natural snowfall under the No 
Action Alternative.  Average peak day attendance would be anticipated to resemble historic 
trends - approximately 3,400 guests on a handful holidays and good snow days each year.  
Generally speaking, future annual visitation levels under the No Action Alternative would be 
expected to resemble historic visitation, with slight increases attributable to regional population 
growth.   
 
In making visitation projections under the No Action Alternative, it is essential to note that major 
fluctuations would be expected from year-to-year.  The historic record of the past 24 seasons 
shows that year-to-year totals vary as much as –97 percent to +71 percent from the median.  
Annual visitation could be expected to fluctuate from roughly 98,000 to 110,000 between year 0 
(the first year following implementation of the No Action Alternative if it were selected) and 
year 11.178  The summer Ski Ride program would be expected to continue to draw approximately 
30,000 visitors each year under the No Action Alternative.   
 

Alternative 2 – The Proposed Action 
By increasing guest capacities at the day lodges, chairlifts, terrain, and other ski area 
infrastructure, the CCC of the Snowbowl would increase to 2,825 guests-at-one-time, without 
substantially increasing the current capacity of skier parking.  While this increase would not 
constitute a change in peak day attendance, it would allow the ski area to better accommodate 
current use levels.  With the increased CCC, busy holiday and snow day crowds that currently 
overburden the ski area’s infrastructure would be more comfortably accommodated resulting in 
an improved visitor experience.   
 
While average peak day attendance levels are not anticipated to increase under the Proposed 
Action, the frequency of these peak days is anticipated to increase across the course of the winter 
                                                 
178 Barring any unforeseen climatic or economic conditions that would inordinately effect visitation.   
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season.  Therefore, total annual visitation associated with skiing would be projected to increase 
considerably under the Proposed Action, as attributable to a more consistent snow pack due to 
the installation of snowmaking, increased lift capacity, increased skiable terrain, and a small 
increase in parking.  Year-to-year variability in visitation under the Proposed Action would be 
expected to be much less under the Proposed Action, approximately +/- 15 percent.  If the 
Proposed Action were implemented, annual visitation levels could be expected to increase from 
roughly 98,000 in year 0 to around 215,000 by year 11.   
 
The snowtubing facility would be expected to attract a new market for wintertime recreation, 
helping meet existing demand, as well as provide an additional amenity for Snowbowl’s existing 
clientele.  The snowtubing facility has been designed with a CCC of 600 tubers-at-one-time; this 
figure, along with an accompanying parking area, is independent of Snowbowl’s proposed on-
mountain CCC of 2,825.  However, it is assumed that the snowtubing facility would only 
approach full capacity on weekends and during holiday periods.  The snowtubing facility’s 
annual contribution to additional wintertime attendance at Snowbowl has been projected to 
fluctuate from roughly 34,000 and 42,000 between year 0 and year 12.  Peak day tubing usage 
could approach as many as 1,680 guests.179  
 
The installation of a hiking trail linking Agassiz Lodge with the top of the Agassiz Chairlift, 
thereby enabling guests to hike between the top of the Agassiz Chairlift and the base area, is not 
anticipated to substantially increase summertime guest attendance.  This hiking trail is intended 
to accommodate existing demand for hiking opportunities within the SUP area, and is not 
anticipated to substantially increase summer visitation.  This trail may serve the purpose of 
providing an alternate hiking experience for people who would have hiked the crowded 
Humphreys Peak Trail, thereby removing some of the heavy pressure on that trail.  Additionally, 
a slight increase in non-Sky Ride related hiking use of the new FS system trail may result.  
Summertime attendance on the Sky Ride could reasonably be expected to increase slightly as a 
result of this new hiking opportunity as people take advantage of riding uphill and associated 
hiking downhill.  Overall use, however, would not be expected to increase substantially, and 
would likely hover in the neighborhood of 30,000 visitors annually. 
 

Alternative 3 
As detailed within the Social and Economic Resources section (Section E), the certainty of the 
development of the facilities included within Alternative 3 is financially unclear.  Given the wide 
variability in visitation as a function of natural snowfall, the owners of the Snowbowl may not be 
able or willing to invest the funds necessary to capitalize the Alternative 3 improvements.  
Likely, a portion of the Alternative 3 improvements - those requiring smaller investments – 
would be developed.  For the purposes of comparison, this section provides estimated changes in 
annual visitation assuming all of the Alternative 3 improvements would be implemented. 
 
Under Alternative 3, wintertime attendance is anticipated to increase slightly above the No 
Action Alternative, but below that of the Proposed Action.  Alternative 3 does not include 
snowmaking or installation of the snowtubing facility – the two components of the Proposed 
Action that would be expected to generate the bulk of additional wintertime visitation.  
Therefore, projected annual visitation would be constrained by continued unreliability of snow 

 
179 Assuming four, two-hour sessions per day at a 70 percent use rate. 
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cover and expectations regarding days open per season.  However, the small increases in 
projected annual visitation in Alternative 3 are attributable to regional population growth (as in 
the No Action Alternative), construction of the Humphreys Pod (additional lift capacity and 
terrain), small additions to parking, as well as trail grading projects that exceed those prescribed 
in the Proposed Action.  More intense trail grading in strategic areas are designed to allow 
Snowbowl to open trails under reduced natural snow conditions, and thereby would be expected 
to contribute to incremental increases in annual visitation (assuming adequate natural snowfall) 
as compared to the No Action Alternative.   
 
Essentially the same year-to-year fluctuations in visitation as presented in the No Action 
Alternative remain for Alternative 3.  Alternative 3 could be expected to produce annual skier 
visitation levels between 98,000 and 118,000 between year 0 and year 11.   
 

Indicator: 
Narrative Description of the Quality of Winter and Summer Recreational 
Opportunities Under All Alternatives.   

Alternative 1 – No Action 
Under the No Action Alternative, no operational or infrastructural changes/additions would occur 
within Snowbowl’s SUP that would improve the recreational experience.  Generally speaking, 
the quality of wintertime recreation opportunities under the No Action Alternative would 
continue to be dictated by the amount of natural snowfall throughout each season.  As indicated 
in Table 3F-1, natural snowfall is widely variable, meaning that Snowbowl would continue to 
offer an undependable winter recreational experience.   
 
In lieu of updating guest service facilities at Snowbowl, selection of the No Action Alternative 
would translate to a continuation of crowded, and sometimes undesirable guest experiences in 
many areas, such as in the lodges and on the chairlifts.  As mentioned previously, Snowbowl 
would be expected to continue to experience peak demand days under the No Action Alternative, 
which considerably exceed the current CCC of the existing facilities, lifts, and terrain.  The 
public’s demand for beginner and intermediate terrain would continue to exceed supply on peak 
days, resulting in high terrain densities and higher potential for safety concens.  Table 3F-7 
compares total terrain and allocation according to ability level across all three alternatives.   
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Table 3F-7 
Total Skiable Acreage Under Alternatives 1, 2 and 3 

Ability 
Level 

Alternative 
1  

(acres) 

Percentage 
of Skiable 
Terrain 

Alternative 
2  

(acres) 

Percentage 
of Skiable 
Terrain 

Alternative  
3  

(acres) 

Percentage 
of Skiable 
Terrain 

Beginner 0.5 0.4 2.0 1.0 2.0 1.0 
Novice 43.9 31.7 44.0 21.5 42.5 21.0 
Low 
Intermediate 31.3 22.6 34.5 16.9 34.5 17.0 

Intermediate 38.1 27.5 51.0 25.0 51.0 25.2 
Advanced 
Intermediate 15.4 11.1 40.9 20.0 40.9 20.2 

Expert 9.4 6.8 31.8 15.6 31.8 15.7 
Total 138.6 100 204.2 100 202.7 100 

 
As described within the Existing Conditions section, a demonstrated demand exists for dispersed 
snowplay activities.  Under the No Action Alternative, the Snowbowl Road would remain closed 
to parking – and therefore snowplay activities along the road.  Despite efforts to inform the 
public of the parking and snowplay prohibitions, it is anticipated that numerous visitors would 
continue to drive up the Snowbowl Road only to be turned away by the parking staff. 
 
As detailed within the Social and Economic Resources section (Section E), the Snowbowl 
operates in a capital-intensive business, where capital expenditures are required on a regular 
basis to maintain the quality of the recreational product, offer an adequate level of guest service, 
and to maintain a reasonable level of competitiveness with other ski areas.  Over the past eleven 
operating years, the Snowbowl has invested a cumulative total of $4.42 million in capital 
expenditures, all of which has been oriented toward ski area maintenance.180  Within the ski 
industry, it is generally assumed that at least six percent of gross revenues should be allocated for 
maintenance capital – capital expenditures sufficient to maintain a ski area at an acceptable level 
of quality, but not to make major improvements to the facility.  The Snowbowl’s capital 
investment over the past eleven years has equaled 8.87 percent of gross revenues.181  However, 
this level of expenditure has required the ski area owners to infuse additional capital as these 
expenditures have exceeded net revenues.  Under the No Action Alternative, it is probable that 
the owners of the Snowbowl would be unable or unwilling to continue to infuse the recurring 
capital necessary to maintain the quality and service level currently offered.  
 
While no changes would occur to the recreational experience under the No Action Alternative, it 
is probable that Snowbowl’s existing and potential clientele would be effected in terms of the 
forgone recreational opportunities derived from improved (or at least minimally maintained) 
facilities, and increased snowpack consistency that are associated with the Proposed Action. 

                                                 
180 The Snowbowl’s capital expenditures have been oriented toward maintenance of the current level of quality, 
including items such as restrooms, snow grooming equipment, reconstructed or new ski runs, water trucks, and 
background infrastructure. Capital investment has not been sufficient to add improvements that would be evident to 
the skier, such as new lifts, lodge space, and terrain. 
181 11 year Gross Revenues = $49.78 million.  11 Year Capital Expenditures = $4.42 million (8.8 percent of Gross 
Revenues).  
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Alternative 2 – The Proposed Action 
Under the Proposed Action, all effects to the quality of the recreational opportunities within the 
SUP (summer and winter) would be positive in nature.   
 

Winter Recreation 
Lifts and Terrain 

Under the Proposed Action, the only aerial lift at Snowbowl that would remain unchanged is 
Agassiz.  The remaining three lifts in the existing lift network would be realigned and/or 
upgraded.  Two of the upgraded lifts (Sunset and Hart Prairie) would use high-speed, detachable-
chair technology.  The upgraded lift network would also be complimented by the installation of 
the Humphreys Chairlift (likely using the Sunset Chairlift after its replacement).  Three beginner 
surface lifts would be added to improve Snowbowl’s teaching opportunities in the Hart Prairie 
area.  In addition, the proposed terrain park would specifically be serviced by a surface lift.  
Combined, the upgrades and additions to Snowbowl’s surface and aerial lift network would 
improve the recreational experience for guests of all levels by improving the balance between 
uphill and downhill capacities.   
 
As indicated, Snowbowl lacks beginner and intermediate terrain.  With selection of the Proposed 
Action, Snowbowl’s developed terrain network would increase from approximately 139 acres to 
204.2 acres (a 47 percent increase).  The nature of the developed terrain additions would 
primarily benefit Snowbowl’s intermediate guests, with approximately 41 acres of additional 
intermediate (including low intermediate, intermediate, and advanced intermediate) terrain 
proposed.  Due to the nature of the natural terrain in the SUP area, beginner and novice guests 
would gain a modest amount of new terrain (1.6 acres), and advanced skiers would gain roughly 
22 acres of developed terrain.  The additional 47 acres of improved glades would enhance the 
skiing experience for Snowbowl’s advanced and expert clientele.  In total, the quality of the 
recreational experience at Snowbowl would improve as lifts are improved and skiers are better 
distributed across more terrain.  The reader is referred to Table 3F-7 for specific terrain 
allocations.  (Note: the 47 acres of improved glades are not reflected in Table 3F-7.)   
 

Consistent Snowpack 
The public scoping period (which included mailings, public meetings, and media coverage) 
produced approximately 1,020 responses, of which approximately 65 percent were in favor of 
the Proposed Action as presented.  While the Forest Service NEPA process is clearly not intended 
to be a “voting” process, this indicates considerable support for the primary component of the 
Proposed Action – snowmaking.  It is apparent that Snowbowl’s clientele considers snowmaking 
to be integral to the betterment of the ski area’s recreational experience.   
 
While the proposed snowmaking system would not rule out all natural variables (i.e., 
snowmaking technology is highly dependent on ambient air temperatures to be successful), it is 
designed to provide a consistent snowpack each season from roughly mid/late November through 
late March/early April.  A consistent snowpack from season-to-season would help redefine the 
Snowbowl as a permanent and reliable winter sports facility in Northern Arizona’s recreational 
setting.  It is probable that this redefinition would reduce Arizonans traveling beyond the state 
(into the Four Corners area) in search of better, more consistent snow conditions. 
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Terrain Density Analysis  
As a component of this analysis, a terrain density analysis was performed for the proposed 
additions and increased CCC of 2,825. 

 
Table 3F-8 

Terrain Density Analysis (Proposed Action) 

Lift Daily Lift 
Capacity 

Terrain 
Area 

(acres) 

Actual 
Terrain 
Density 

(guest/acre) 

Target 
Trail 

Density 
(guest/acre) 

Difference Density 
Index 

Agassiz/C-3 650 43.5 5 8 -3 63% 
Hart-Prairie/DC-4 
(New) 660 31.0 10 17 -7 59% 

Sunset/DC-4 (New) 690 82.7 3 10 -7 30% 
Aspen/C-2 160 16.2 3 18 -15 17% 
Humphreys/C-3 
(New) 470 27.2 5 6 -1 83% 

Carpet 1 80 1.0 19 18 1 106% 
Carpet 2 80 1.0 19 18 1 106% 
Half Pipe 35 1.5 7 12 -5 59% 
Totals 2,825 204.2 6* 11* -5* 56%* 
* Weighted Average.  

 
As compared to Table 3F-4, Table 3F-8 indicates that the uphill (i.e., lift) and downhill (i.e., trail) 
capacities are better balanced under the Proposed Action than under the existing condition.  Even 
with a higher CCC, the additional terrain made available under the Proposed Action better 
disperses guests across the SUP area.  Therefore the terrain/infrastructural upgrades and 
increased CCC under the Proposed Action would improve the Snowbowl’s ability to 
accommodate the existing levels of visitation.  Skier densities would remain within the industry 
norm while lift line waiting periods would decrease.  Decreased skiers densities would result in 
improved skiers circulation and safety.   
 

Slope Aspect Analysis 
The results of the slope aspect analysis conducted for existing terrain within the SUP area are 
provided in the Existing Conditions section.  The majority of the proposed terrain additions are 
aligned in north/northwest aspects (which provide for optimal retention of snow).  However, the 
terrain additions related to the development of the Humphreys Chairlift are not.  A detailed slope 
aspect analysis was completed specific to the approximately 31 acres of skiing trails proposed 
within the Humphreys pod.  The aspect of these trails averages 238.9 degrees azimuth, which 
would be characterized as a southwest-west slope aspect.  The majority of the terrain (93.4 
percent) lies southwest (180 to 270 degrees azimuth) with the remainder (6.6 percent) facing 
west to northwest (270 to 337 degrees azimuth).   
 
While the Humphreys pod does not offer an optimal slope aspect, operations at other western ski 
areas – at similar elevations – has demonstrated that this can be effectively overcome through the 
installation of snowmaking infrastructure and through a concerted effort in maintaining adequate 
coverage in this pod.  Additionally, the ski trails have been specifically designed in a mosaic of 
open spaces with the intent of maximizing the shading potential of the existing tree canopy.  
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Through a combination of snowmaking, natural shading, and effective snow management, it is 
anticipated that the skiing terrain within the Humphreys area would provide an acceptable skiing 
product throughout the majority of Snowbowl’s operating season.  
 

Snowplay 
The proposed lift-served, developed snowplay area in Hart Prairie would help fulfill the ongoing 
demand for alternative winter recreation activities on the CNF.  As detailed within the Existing 
Conditions section, the areas along the Snowbowl Road were recently closed to parking in an 
effort to manage ongoing issues stemming from dispersed snowplay activities.  The proposed 
snowplay facility would offer an additional attraction for non-skiers who normally would not use 
or visit the ski area or perhaps lack the physical abilities to ski.  In addition, the snowplay facility 
would benefit Snowbowl’s existing clientele, as another option for recreation while using the ski 
area’s facilities.  The professionally designed/maintained snowtubing area would provide a safe 
and organized alternative to dispersed snowplay activities that currently occur on NFS lands 
along the Snowbowl Road and elsewhere on the CNF.   
 

Half Pipe 
The half pipe, proposed for construction near the Sunset Lift, would add a currently unavailable 
but needed element to Snowbowl’s alternative terrain features.  The half pipe would benefit 
snowboarders and skiers alike, and would be specifically served by a surface lift.  With much of 
Snowbowl’s use coming from snowboarders, and considering the popularity of such terrain 
features, this would be an attractive addition to the ski area.   
 

Upgraded Guest Services 
Upgrading the ski area’s uphill capacity (and therefore CCC) would necessitate making 
commensurate improvements to ski area-wide infrastructure and guest service facilities.182  By 
increasing and updating Snowbowl’s guest service facilities at Agassiz Lodge and Hart Prairie 
Lodge, a Native American cultural and education center, and new ski team buildings, the overall 
recreational experience would be improved (e.g., food service seating would be increased 
eliminating the need for guests to sit on the floor).    
 
In addition to the capital investments necessary to develop the proposed facilities, the Proposed 
Action would allow the business to continue to invest the recurring maintenance capital 
necessary to maintain the quality and level of service offered to the guest.    
 

Summertime Recreation 
Hiking  

The proposed hiking trail from Agassiz Lodge to the top of the Agassiz Chairlift would add a 
new element to Snowbowl’s summertime recreational offerings.  The trail would enable guests to 
hike down to the base area after using the Sky Ride program.  Approximately 30 percent of 
guests participating in the summer Sky Ride express an interest in being allowed to hike off the 

                                                 
182 Infrastructure, utilities and guest services are further detailed in Section G. 
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mountain rather than ride the lift down.  Additionally, the opportunity to hike from the bottom of 
the ski area to the top of Agassiz Chairlift is expected to be highly valued.  
 

Alternative 3 
From a recreational perspective, Alternative 3 does not include the primary elements associated 
with the Proposed Action which would most affect the overall recreational experience.  Without 
snowmaking and snowtubing, the overall recreation experience at Snowbowl would be less 
desirable than the Proposed Action, particularly on busy days, and would continue to deteriorate 
as skiers and snowboarders seek more favorable, out-of-state opportunities.  The ski area’s 
reputation in Northern Arizona’s recreational environment would continue to be defined by 
climatic conditions with a continued dependency on natural precipitation.  While difficult to 
measure, skier export to neighboring states would be expected to continue, as warranted by 
snowfall and climatic trends.   
 
As additionally detailed within the Social and Economic Resources section, operations under 
Alternative 3 would continue to be heavily dependant upon natural snowfall.  Correspondingly, 
skier visitation levels, and therefore revenues, are not anticipated to stabilize.  As such, it is 
probable that the owners of the Snowbowl would be unable or unwilling to continue to infuse the 
recurring capital necessary to maintain the quality and service level currently offered.  Likely, a 
portion of the Alternative 3 improvements - those requiring smaller investments – would be 
developed.  Dependant upon which facilities are ultimately implemented, the actual effects to the 
quality of winter recreation would realistically be a blending of those effects described under the 
No Action Alternative and those detailed under Alternative 3. 
 
For the purposes of comparison, this section assesses the quality of winter and summer 
recreation opportunities assuming that all of the Alternative 3 improvements would be 
implemented.   
 

Winter Recreation 
Lifts and Terrain 

Under Alternative 3, the aerial lift system and terrain development would be identical to that 
described under the Proposed Action.   
 

Consistent Snowpack 
The Snowbowl’s reliance upon natural snowfall and variability in skier visitation would continue 
under Alternative 3.  While it is probable that a series of infrastructural improvements may be 
made to the facility under Alternative 3, consistency of skiing conditions and predictability of 
operations would remain unchanged.  It is probable that Arizonans would continue traveling 
beyond the state (into the Four Corners area) in search of better, more consistent snow 
conditions. 
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Terrain Density Analysis 
Under Alternative 3, the terrain density anticipated under Alternative 3 would be 
essentially identical to that evaluated under the Proposed Action.183  
 

Slope Aspect Analysis 
The results of the slope aspect analysis conducted for existing terrain within the SUP area are 
provided in the Existing Conditions section.  The majority of the proposed terrain additions are 
aligned in north/northwest aspects (which provide for optimal retention of snow); however, the 
terrain additions related to the development of the Humphreys Chairlift are not.  A detailed slope 
aspect analysis was completed specific to the approximately 31 acres of skiing trails proposed 
within the Humphreys pod.  The aspect of these trails averages 238.9 degrees azimuth, which 
would be characterized as southwest-west.  The majority of the terrain (93.4 percent) lies 
southwest (180 to 270 degrees azimuth) with the remainder (6.6 percent) facing west to 
northwest (270 to 337 degrees azimuth).   
 
The Humphreys pod does not offer an optimal slope aspect in terms of season-long snow 
retention.  Although the ski trails have been specifically designed in a mosaic of open spaces 
with the intent of maximizing the shading potential of the existing tree canopy, it is anticipated 
that the aspect of these trails would cause them to melt-off periodically between storm cycles.  
Through a combination of natural shading and effective snow management, it is anticipated that 
under Alternative 3, the skiing terrain within the Humphreys area would provide an acceptable 
skiing product for roughly half of the Snowbowl’s operating season.  
 

Snowplay 
Because construction and maintenance of the proposed snowplay facility would be dependent on 
a reliable source of snow (i.e., snowmaking), this facility would not be developed under 
Alternative 3.  Thus, no additional recreational opportunities would be available to non-skiers 
within the SUP area during the winter.  As described within the Existing Conditions section, a 
demonstrated demand exists for developed and dispersed snowplay activities.  Under Alternative 
3, the Snowbowl Road would remain closed to parking – and therefore snowplay activities 
would not be allowed along the Snowbowl Road.  Despite efforts to inform the public of the 
parking and snowplay prohibitions, it is anticipated that numerous visitors would continue to 
drive up the Snowbowl Road only to be turned away by the parking staff. 
 

Half Pipe 
The half pipe, proposed to be constructed near the Sunset Lift, would add a currently unavailable 
element to Snowbowl’s alternative terrain features.  Similar to the Proposed Action, the proposed 
half pipe would be partially constructed of dirt, which would allow it to be operational without 
snowmaking coverage.  However, the overall size and quality of the half pipe would be reduced 
as compared to the Proposed Action due to the inability to augment its construction with 
machine-produced snow.   

 
183 Negligible differences in terrain density are attributable to the Proposed Action’s realignment of the Aspen 
Chairlift and use of some of the Hart Prairie terrain for the snowtubing areas. 
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Upgraded Guest Services 
Upgrading the ski area’s uphill capacity (and therefore CCC) would necessitate making 
commensurate improvements to ski area-wide infrastructure184 and guest service facilities.  By 
increasing and updating Snowbowl’s guest service facilities, the overall recreational experience 
would be improved (e.g., food service seating would be increased eliminating the need for guests 
to sit on the floor).    
 

Summertime Recreation 
Hiking  

Under Alternative 3, the proposed hiking trail from Agassiz Lodge to the top of the Agassiz 
Chairlift would be developed as described under the Proposed Action. 
  

Wilderness Values  
Implementation of the Proposed Action may affect the experience of wilderness users 
within the surrounding Kachina Peaks Wilderness.   

Indicators: 
Quantitative Description of Seasonal Wilderness Use and Visitation.   
Narrative Discussion of the Anticipated Effects of the Proposed Action to 
Wilderness Users 

The discussion within this section combines a description of the two identified indicators. 
 

Alternative 1 – No Action 
Selection of the No Action Alternative is not expected to directly or indirectly impact the 
Kachina Peaks Wilderness.  Under this alternative summer and winter access, use and enjoyment 
of the Wilderness would not change.  Annual Wilderness use would be expected to follow 
historic trends, as provided in Table 3F-6.   
 

Alternative 2 and 3 
Similar to the No Action Alternative, neither of the action alternatives would directly or 
indirectly impact summer or winter access, use or enjoyment of the adjacent Kachina Peaks 
Wilderness.  All projects likely to occur under either of the action alternatives would be confined 
to the established Snowbowl SUP area, and no additional access to, or use of, the Wilderness is 
anticipated.  Therefore, it is not anticipated that any of the changes occurring within the ski area 
would affect any Wilderness values or users.  Annual Wilderness use would be expected to 
follow historic trends, as provided in Table 3F-6.   
 

                                                 
184 Power, water, and sewer upgrades are detailed in the Infrastructure and Utilities section of this chapter. 
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CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for recreation resources extends from the 
conception of Snowbowl as a developed winter recreational venue into the foreseeable future for 
which these opportunities can be expected to continue at the Snowbowl.   
 

Spatial Bounds 
The physical extent of this cumulative effects analysis comprises the Snowbowl SUP area and 
approximately 5,000 acres of the surrounding Kachina Peaks Wilderness (approximately one 
quarter of the total Wilderness acreage). 
 

Past, Present, and Reasonably Foreseeable Future Actions 
1. Wilderness designation  
2. Miscellaneous facilities and trail construction within Snowbowl’s SUP area 
3. Summer events held at Snowbowl 
4. San Francisco Mountain Mineral Withdrawal 
5. Peaks segment of the Arizona Trail  
6. Private land development 
7. Miscellaneous/ongoing recreational uses 
8. Snowbowl Road Parking Restrictions Snowbowl Road Paving 

 
Appendix C includes the full list of past, present and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 – No Action  
The Snowbowl has existed on the San Francisco Peaks since 1938, and its developed character 
has necessarily grown over the decades in proportion to greater demand and use.  The Kachina 
Peaks Wilderness was not designated by Congress until 1984 – well after the establishment of 
the majority of Snowbowl’s existing facilities and trail systems.  While it is acknowledged that 
the ski area and Wilderness represent different, and in some cases, conflicting, management 
emphases,185 Snowbowl’s operations and development have been, and continue to be, entirely 
confined to the SUP area and have been conducted in accordance with the terms of its SUP and 
Forest Plan management direction.  
 
Many of the past, present, or reasonably foreseeable future actions identified above are positive 
in nature when considered in a recreational context.  For example, withdrawal of the Peaks and 
surrounding area from mineral entry (completed in 2000) has maintained the visual and 
recreational character and opportunities of the analysis area.  The Peaks segment of the Arizona 

                                                 
185 For example, portions of the lift and trail network can be seen from within the Wilderness.  Noise is not 
considered an issue, as the Wilderness receives the majority of its use during the non-winter months when 
Snowbowl operations area minimal.   



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-149 

trail (a decision which is currently under litigation) will provide additional hiking and 
interpretive opportunities in the cumulative effects analysis area.   

 
Recent parking restrictions on the Snowbowl Road have had the effect of shifting dispersed 
winter snowplay to other areas of the Forest as well as private land.  This has improved access to 
the Snowbowl by reducing congestion on the road.  In addition, paving of the Snowbowl Road 
has improved use and access to the Snowbowl.   
  
It is difficult to assess the effects of past, present, and future private land development in Hart 
Prairie on recreational resources.  Cumulatively, with development of the Snowbowl, this has 
brought more people, facilities, traffic, and activity within close proximity to the Wilderness and 
will continue with future development.  This may lead to increased use of the Wilderness in the 
future.  Miscellaneous/ongoing recreational uses of the area – both on and off-Forest, have 
increased over the years and will likely increase with or without selection of the No Action 
Alternative.  
 
Summer events will continue to occur within the SUP area, as reviewed and approved on a case-
by-case basis.   
 

Alternative 2 – The Proposed Action 
While the Proposed Action represents the greatest potential for effects to recreational 
opportunities in the cumulative effects analysis area, cumulative effects of implementation of the 
Proposed Action are anticipated to be largely the same as those described under Alternative 1, 
with the following exceptions: 
 
Installation of snowmaking capabilities within the SUP area would provide an improved, more 
reliable snowpack within the SUP area, thereby, in all likelihood, deterring some dispersed 
winter use beyond the SUP area under less-than-favorable snow conditions.   
 
By providing a developed snowplay facility within the SUP area, dispersed snowplay elsewhere 
on NFS and private lands would be reduced.  This would alleviate some of the safety, sanitation, 
and vehicular/pedestrian congestion in the vicinity. 
 
The establishment of the proposed hiking trail from the Agassiz Lodge to the top of the Agassiz 
Chairlift could offset some use of the Wilderness by reducing pressure on the Humphreys Peak 
Trail, and thus lessen impacts on Wilderness during the summer. 
 

Alternative 3 
Cumulative impacts associated with selection of Alternative 3 would be largely the same as those 
disclosed under Alternative 1.   
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
All projects elements have been designed to enhance the summer and winter recreational 
experience within Snowbowl’s SUP area.  No irreversible or irretrievable commitments of 
recreational resources were identified.   
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3G. INFRASTRUCTURE AND UTILITIES 

INTRODUCTION 
Neither public nor agency scoping identified potential effects to infrastructure and utilities as a 
major issue for this proposal; however, changes would occur to both infrastructure and utilities 
under the two action alternatives.  As a result, domestic water, wastewater, power, and fuel 
storage at Snowbowl are described and analyzed herein. 
 
SCOPE OF THE ANALYSIS 
The scope of analysis for the infrastructure and utilities section of this EIS focuses on the 
Snowbowl SUP area (NFS lands) and the length of the corridor from the City of Flagstaff to the 
ski area in which the reclaimed water would be piped from the Rio de Flag wastewater treatment 
facility to Snowbowl for use in the proposed snowmaking system and as a source of reclaimed 
water for the ski area. 
 
EXISTING CONDITIONS 

WATER AND WASTEWATER 
Because Snowbowl is located on a volcanic mountain in an arid landscape, a potable water 
source does not exist at the ski area.  Therefore, all potable water is trucked to the ski area from 
the Bonito fill station in Flagstaff via a 3,200 gallon capacity tender truck.  In a typical year, 
Snowbowl hauls approximately 1.5 million gallons of potable water.  This equates to 
approximately 470 trips each year.  During the ski season, Snowbowl hauls approximately 
10,000 gallons of water per night on the weekends and 5,000-7,000 gallons of water per night 
mid- week.  During the summer, the ski area uses approximately 10,000 gallons of water per 
week. 
 
Potable water is held in aboveground storage tanks adjacent to each base area facility.  The 
Agassiz Lodge, Hart Prairie Lodge, and maintenance facility have tanks of 10,000, 20,000, and 
2,500 gallons, respectively.  In addition to potable water for drinking, Snowbowl also has one 
10,000 gallon water storage tank located across the road from the Hart Prairie Lodge for fire 
suppression as required by state and local laws.   
 
Of the approximately 1.5 million gallons of water hauled to the ski area annually, approximately 
60 percent (900,000 gallons) is consumed in restroom facilities.  Each of the three main base area 
facilities at Snowbowl has an on-site, self-contained septic system and leachfield.  The Agassiz 
Lodge, Hart Prairie Lodge, and maintenance shop have systems capable of treating 10,000, 
10,000, and 1,200 gallons of wastewater per day, respectively.  The septic systems are pumped 
annually, or as needed, to avoid overflow.  Snowbowl’s septic systems are adequately sized to 
meet current needs.   
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POWER 
Electric power is provided to Snowbowl by Arizona Public Service (APS).  A main line runs 
from Flagstaff to the ski area via an existing, overhead utility corridor, located south of the 
maintenance facility (refer to either figure 2-6 or 2-9).  From here, an electric power line runs 
through the access road to the maintenance facility and to the Hart Prairie Lodge.  Spurs from the 
Hart Prairie Lodge connect to the bottom of the Aspen Chairlift, the Hart Prairie Chairlift bottom 
and top terminals, the Agassiz Lodge, and the Agassiz Chairlift bottom terminal.  The lifts at 
Snowbowl are individually powered by electric motors; the electrical requirements for each lift 
are detailed in the Table 3G-1.  In the event of an electrical power outage, however, each lift has 
an auxiliary power unit (APU) powered by either gasoline or diesel fuel.  This enables operation 
of the lifts in the event of a power outage.  On average, APUs at each lift run fewer than 25 hours 
per year. 
 

Table 3G-1 
Electrical Requirements for Existing Lifts 

Lift Electrical  
Requirement (hp) 

Agassiz 400 

Hart Prairie 150 

Sunset 150 

Aspen 110 
 
All facilities use electricity for lighting.  Propane is the source of energy for heat and cooking.  
The main propane storage tanks are located in the base area, with one 1,000-gallon tank at the 
Agassiz Lodge, one at Hart Prairie (6,000 gallons), and one 1,000-gallon tank at the maintenance 
facility.  Each lift shack has its own portable propane tank, which is transported to the bottle 
dock at the maintenance shop to be refilled as necessary.  The large base area tanks are serviced 
and filled as needed. 
 

FUEL STORAGE 
Fuel is stored in an above ground tank at the maintenance facility, located approximately on-half 
of a mile south of the Hart Prairie Lodge.  The tank holds 2,000 gallons of gasoline and 6,000 of 
diesel fuel.  Additionally, each lift has a small fuel tank associated with its APU.  These tanks 
contain enough fuel for approximately eight hours of operation.   
 

COMMUNICATIONS 
Communication services are provided to Snowbowl by Qwest.  All communication lines at 
Snowbowl connect to the main line in the existing utility corridor (shared with power), south of 
the maintenance facility.  From this connection with the main line, a phone line runs through the 
access road to the maintenance facility and to the Hart Prairie Lodge.  Spurs from the Hart 
Prairie Lodge connect to the bottom of the Aspen Chairlift, the Hart Prairie Chairlift bottom and 
top terminals, the Agassiz Lodge, and the Agassiz Chairlift bottom terminal.  While the existing 
network of communication lines throughout the SUP area are adequate to meet Snowbowl’s 
existing operational needs, the system is currently maxed out and cannot be augmented without 
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upgrading the main line.  Refer to either Figure 2-6 or 2-9 for locations of exiting 
communication lines.   
 
A two-way radio repeater is situated at 11,500 feet adjacent to the top patrol area.  Mountain 
personnel, such as ski patrol, use line of sight radios for instantaneous communication while 
outdoors. 
 

GUEST SERVICES 
Existing on-mountain visitor services are provided in two buildings: the 18,425 square foot Hart 
Prairie Lodge (at the base of the Hart Prairie and Sunset chairlifts) and the 5,080 square foot 
Agassiz Lodge at the base of the Agassiz Chairlift.  In total, these two buildings comprise 
approximately 23,505 square feet of guest service and administrative space.   
 
There are presently a total of 614 indoor, cafeteria style seats and 648 outdoor seats available 
between the two buildings, for a total of 1,262 seats.  Based on an average daily seating turnover 
rate of 4.0,186 Snowbowl has indoor seating for approximately 2,450 guests.  For Snowbowl’s 
CCC of 1,880, this number of indoor seats is ample.  However, because peak daily visitation has 
averaged 3,400 skiers in the past, it is apparent that current guest seating falls considerably short 
of what is actually needed to provide an adequate experience.   
 
The kitchen/scramble187 area in the Hart Prairie Lodge falls short of meeting Snowbowl’s needs, 
or guests expectations, for quality services and facilities.  On any day in which Snowbowl’s 
attendance reaches 2,000 guests, the Hart Prairie Lodge experiences long food and cashier lines 
(sometimes extending out the door onto the deck), inadequate seating (resulting in guests sitting 
on the floor or standing while they eat) and general congestion throughout the building.188  
Restrooms are, however, considered adequate at the Hart Prairie Lodge.   
 
Similar to the Hart Prairie Lodge, the Agassiz Lodge lacks adequate seating on even moderately 
busy days, which means that guests are forced to sit on the floor or stand while they eat or warm 
up.  Due to outdated (1961) and undersized kitchen/scramble facilities, menu options are 
extremely limited and lines are unacceptably long.  Restroom capacities are insufficient resulting 
in long waits. 

 
186 A turnover rate of three to five times is the standard range used in determining restaurant capacity.  Sit-down 
dining at ski areas typcially results in a turnover rate of three, while cafeteria style dining is characterized by a 
higher turnover rate.  Furthermore, weather has an influence on turnover rates at ski areas, as on snowy days skiers 
will spend more time indoors than on sunny days. 
187 The “scramble” area refers to the self-service and cashier line portions of cafeteria-style food service areas.   
188 This is especially true on days in which outdoor seating is undesireable due to weather conditions.   
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ENVIRONMENTAL CONSEQUENCES 
DIRECT AND INDIRECT EFFECTS 

Effects on ski area infrastructure and supporting utilities within and beyond the SUP 
area. 

Indicator: 
Disclosure of Current Versus Anticipated Requirements for Guest Seating; Power, 
Domestic Water Supply and Wastewater Treatment.  

 
Effects to infrastructure and utilities are primarily related to public safety, demand/consumption, 
efficiency, and reliability.  Domestic water includes availability and quality of potable water for 
on-mountain consumption at restaurants and the proposed snowplay facility, as well as non-
potable uses such as capacity, availability, and code compliance for fire suppression facilities 
(sprinkler systems), and restroom facilities.  Sewer facilities include capacity, availability, and 
code compliance of restroom and restaurant wastewater facilities.  Power (electrical distribution) 
facilities on the mountain are related to availability, reliability, and contingency planning.  Fuel 
storage issues at Snowbowl are typically confined to public safety issues.   
 
In addition to the narrative discussion of existing and proposed utilities provided here, refer to 
Table 2-5, Summary of Environmental Consequences, which quantifies both permanent and 
temporary ground disturbances associated with the installation of the described infrastructure 
under each alternative.   
 

Alternative 1 – No Action 
With selection Alternative 1, Snowbowl’s CCC would remain at 1,880, and daily visitation 
(including peak visitation) would remain similar to that of the recent past – subject to weather 
conditions.   
 

Water and Wastewater 
Under Alternative 1, Snowbowl would continue to haul all of its domestic water from the City of 
Flagstaff.  There would be no additional storage capacity and demand would be anticipated to 
remain the same.   
 
Wastewater facilities currently meet the demands of the ski area, even on peak days.  Snowbowl 
would continue to use approximately 60 percent of the water it hauls from Flagstaff to 
accommodate non-potable (i.e., toilet) services.   
 

Power 
Because the existing electrical service is adequate to meet Snowbowl’s needs current needs, 
upgrades to power supply and distribution are not necessary under Alternative 1.  However, the 
existing overhead power line experiences occasional outages when trees fall across it.  The line 
may be placed underground in the future within the right-of-way for the Snowbowl road. 
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Fuel Storage 
There is an adequate supply of gasoline, diesel, and propane storage at the ski area to meet 
existing demands.   
 

Communications 
Under the No Action Alternative service would continue to be provided by Qwest.  No new or 
additional lines would be installed.  However, if the power line is buried in the right-of-way, the 
communication line would be buried with it.   
 

Guest Services 
No changes would occur to guest service facilities under the No Action Alternative.  Guest 
seating and restrooms would continue to be inadequate on even moderately busy days.  Existing 
buildings would not be brought into compliance with the Americans with Disabilities Act (ADA) 
under the No Action Alternative. 
 

Alternative 2 – the Proposed Action 
The utilities and infrastructure discussed below are depicted on Figure 2-6.  
 
In order to better accommodate existing demand, the Proposed Action would increase 
Snowbowl’s CCC from 1,880 to 2,825.  As stated, it is typical for ski areas to size infrastructure 
and guest services to accommodate as much as 125 percent of CCC.  Under the Proposed Action 
guest service facilities and related infrastructure have been sized to accommodate approximately 
3,000 guests.  However, as was also stated, parking is, and will continue to be, a constraint to 
daily attendance, even with minor increases in parking areas.189     
 

Water and Wastewater 
Under Alternative 2, Snowbowl would continue to transport 100 percent of its potable water via 
truck from Flagstaff.  While daily skier visitation is not anticipated to increase substantially, the 
occurrence of peak days is expected to increase in frequency and implementation of the proposed 
snowplay facility would increase demand for potable water at the Snowbowl.  However, with 
construction of the reclaimed water pipeline from Flagstaff, it would no longer be necessary for 
the Snowbowl to use valuable potable water for non-potable services.  Therefore, under the 
Proposed Action, 100 percent of trucked in potable water would be available for culinary uses; 
subsequently the frequency in which potable water is delivered to the ski area would decrease.   
 
Snowbowl proposes to construct (and bury) one additional 10,000-gallon potable water storage 
tank at the snowplay area to accommodate guests’ needs there.  In addition, water stored in the 
main snowmaking impoundment would be routed to the maintenance shop, the Agassiz Lodge, 
the Hart Prairie Lodge, and the snowplay facility for non-potable needs and for emergency fire 
suppression.  Three additional buried 10,000-gallon (non-potable) water storage tanks would be 
constructed - one each at the Agassiz and Hart Prairie lodges, and one at the snowplay facility.   
 
                                                      
189 Estimated at 2.5 guests per vehicle, Snowbowl’s 10.6 acres of parking would continue to have a capacity of 
approximately 3,000 guests.
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In order to accommodate the additional guest service facilities (specifically restrooms and food 
service operations), the on-site septic system for the Agassiz Lodge would be upgraded with an 
additional drainfield proposed to be located under the parking lot south of the Lodge (refer to 
Figure 2-6).   
 
The septic system for the snowtubing area would be sized to accommodate peak day use of the 
facility.  This would equate to approximately 1,680 snowtubers using five gallons of water per 
day (capacity of 8,500 gpd).  Ground disturbance for this system has been accounted for in the 
proposed grading for construction of the snowtubing area.   
 
While the existing septic system at the Hart Prairie Lodge would not need to be enlarged, under 
the Proposed Action, the drainfield may be disturbed during conduction activities in the Hart 
Prairie area and therefore may warrant repair.   
 
The reader is referred to figures 2-5 and 2-6 for locations of exiting/proposed leachfields in 
relation to proposed grading activities.   
 

Snowmaking 
Installation of a snowmaking system would require trenching for air, power, and water lines, as 
well as construction of a 10 million gallon on-mountain water impoundment.  In the winter this 
storage pond would be used as a source of water for the proposed snowmaking system (and, to a 
lesser degree, for non-potable water needs at the ski area).  In the summer, the water in the 
impoundment would be available for wildland firefighting operations as a high elevation water 
source.  The storage pond would be easily accessible by helicopters, making it a valuable time 
conserving resource.   
 
The Proposed Action includes installing fire hydrants along the pipeline corridor from Flagstaff.  
Strategically located, these hydrants, located on Observatory Mesa and in the Fort Valley 
residential community, would help protect these areas by providing expedited access to a readily 
available source of water for fire suppression in case of an emergency.   
 
With very few exceptions, snowmaking is proposed on all existing and new trails under 
Alternative 2.  A network of snowmaking water, power, and air lines would be buried on the 
south side of each trail to accommodate the proposed snowmaking under Alternative 2.  Refer to 
Figure 2-3 for the proposed snowmaking air/water line configuration. 
 

Power 
Under the Proposed Action, the Hart Prairie, Sunset, and Aspen chairlifts would be upgraded 
and/or realigned; each would have a top drive terminal and would have various electrical power 
requirements as described in Table 3G-2.  Each chairlift would also be outfitted with a diesel 
APU with fuel storage sufficient for one day of operation. 
 
The new Humphreys Chairlift would have a bottom drive terminal requiring a 200 horsepower 
motor.  Power to this lift would be supplied via a short spur off the proposed snowmaking water, 
power, and air line corridor that would run along the western edge of the proposed Humphreys 
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Pod.  The proposed lift would also have a diesel APU with aboveground fuel storage for one 
operating day.     
 

Table 3G-2 
Electrical Requirements for Proposed Lifts 

Lift Electrical 
Requirement (hp) 

Agassiz 435 

Humphreys 200 

Hart Prairie 250 

Sunset 600 

Aspen 75 
 
With the addition of snowmaking infrastructure, new/upgraded lifts and other projects, 
Snowbowl’s existing power supply is inadequate and would need to be upgraded.  The increased 
demand for electricity associated with the upgraded Agassiz and Hart Prairie lodges, 
snowmaking system and upgraded lift network would be met by additional supply and 
infrastructure through APS.  This could be achieved under two scenarios:190  1) by replacing and 
upgrading overhead power lines that currently enter the SUP area in its southwestern corner; or 
2) by dismantling the exiting overhead power lines/infrastructure and installing a new, upgraded 
power line in the same trench as the reclaimed water line along the Snowbowl Road corridor.  
The proposed snowplay facility would be accommodated by a spur off of the upgraded 
infrastructure, under either scenario.  The two existing lodges have an adequate supply of 
propane to meet the increased demand for heat in the upgraded facilities.  The snowplay facility 
would require an additional propane tank for heating purposes.   
 

Fuel Storage 
Under the Proposed Action, an additional propane tank would be installed at the snowplay 
facility.  No other changes/additions to fuels storage would be warranted.     
 

Communications 
Under the Proposed Action, the main telephone line servicing Snowbowl would need to be 
upgraded.  Since this line currently shares the overhead corridor with power, the ultimate 
location of an upgraded line would depend on future discussion with APS and Qwest, because 
this line could easily be buried along with power and reclaimed water in the Snowbowl Road 
corridor.  An additional line would be a buried from the maintenance facility to the proposed 
snowmaking primary pumphouse located adjacent to the water impoundment.   
 

                                                      
190 Additional discussions with APS are pending final project engineering which is contengient upon project 
approval.    
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Guest Services 
Proposed improvements to the Hart Prairie and Agassiz day lodges would help achieve a better 
balance between guest services and attendance levels.  The Proposed Action would increase 
guest service square footage from approximately 23,500 square feet to approximately 47,000 
square feet (including the enlarged Hart Prairie and Agassiz lodges, the snowplay facility, and the 
Native American Cultural and Education Center).  Creating more guest service space (seating, 
restrooms, food service, and kitchen/scramble) would allow Snowbowl to better meet guests’ 
needs on average and peak visitation days, when attendance could be expected to meet or exceed 
3,400 guests.  This would allow Snowbowl to respond to existing issues with inadequate guest 
service by providing facilities to accommodate 125 percent of the increased CCC.  Under the 
Proposed Action, existing buildings would be brought into compliance with the ADA.   
 

Alternative 3 
The utilities and infrastructure discussed below are depicted on Figure 2-9.  
 
As with the Proposed Action, Alternative 3 would size guest service facilities and related 
infrastructure to accommodate approximately 3,000 guests – approaching 125 percent of CCC.  
However, parking capacity would continue to be a constraint to daily attendance, even with 
minor increases in parking areas.  As with the Proposed Action, in order to better accommodate 
existing demand, Alternative 3 would have a CCC of 2,825.   
 

Water 
Without the snowmaking impoundment for non-potable water storage, Snowbowl would 
continue to use approximately 60 percent of the potable water it trucks to the ski area to 
accommodate its non-potable water needs.  However, under Alternative 3 Snowbowl would 
construct an additional buried 10,000-gallon water storage tank at the Agassiz Lodge to help 
accommodate existing demands for potable water.  As a result, the amount of water hauled and 
the cost associated with transportation would be slightly reduced, but would not drastically differ 
from the existing conditions.   
 
As with the Proposed Action, in order to accommodate additional guest service facilities 
(specifically, increased toilets), the on-site septic systems for the three existing buildings may 
need to be upgraded in size under Alternative 3.  Additional septic capacity for the Hart Prairie 
and Agassiz lodges would be the same as described under the Proposed Action.  Final size and 
design (and need) for these systems would be directly related to the size of the proposed 
buildings, number of additional toilets and the number of people to be accommodated by each 
facility.  
 

Power 
Because Alternative 3 excludes snowmaking, Snowbowl’s existing power supply is adequate to 
accommodate the anticipated demand under Alternative 3.  However, several short spurs would 
be required to provide electric power to the new Humphreys Chairlift, the new surface lifts, and 
the proposed realigned Sunset and Hart Prairie chairlifts.  Each of these lifts would have a top 
drive terminal and would have various electrical power requirements as described in Table 3G-2.  
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One additional line would be buried within a mix of existing and proposed trails to the top of the 
Agassiz Chairlift.   
 
As with the Proposed Action, the new Humphreys Chairlift would have a bottom drive terminal 
requiring an approximate 200 horsepower motor.  Power to this lift would be supplied via a spur 
from the Agassiz Chairlift.  The proposed lift would also have a diesel APU with aboveground 
fuel storage for one operating day.   
 
As with Alternative 1, the power line will eventually be placed underground within the 
Snowbowl Road right-of-way. 
 

Fuel Storage 
There is an adequate supply of gasoline, diesel, and propane storage at the ski area to meet 
demands under Alternative 3.   
 

Communications 
Alternative 3 would not necessitate any changes to the existing communications network at 
Snowbowl.  If and when the power is buried then the communications would likely also be 
buried. 
 

Guest Services 
Aside from the omission of the Native American Cultural and Education Center, Alternative 3 
improvements to guest services would be identical to the Proposed Action.   
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds  
The temporal bounds of this cumulative effects analysis extend from when Snowbowl was 
established in 1938 through the foreseeable future in which Snowbowl can be expected to 
operate. 
 

Spatial Bounds 
The spatial bounds of this cumulative effects analysis are limited to the Snowbowl SUP area and 
the proposed pipeline corridor between the permit area and the Rio De Flag Water Reclamation 
Plant.   
 

Past, Present, and Reasonably Foreseeable Future Projects 
The only reasonably foreseeable future action that has been identified in relation to utilities and 
infrastructure is the Snowbowl wireless telephone communications site.  No other specific past, 
present, or reasonably foreseeable future projects with potential to cumulatively affect 
infrastructure and utilities were identified as having occurred or likely to occur within the spatial 
and temporal bounds of this analysis. 
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Appendix C includes the full list of past, present and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternatives 1, 2, and 3 
While approved for construction at Snowbowl’s maintenance area, the wireless telephone 
communications site would not cumulatively affect infrastructure or utilities, other than 
potentially eliminating the need for the continuation of phone land lines at Snowbowl.   
 
APS has indicated that sufficient power is available in the grid to meet Snowbowl’s power needs 
under the Proposed Action.  This could be achieved without affecting other APS customers.   
 
The reader is referred to the cumulative effects analysis contained in Section H – Watershed 
Resources for information on cumulative impacts associated with private septic systems in Hart 
Prairie.   
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
There would be no irreversible or irretrievable commitments of resources as a result of either 
action alternative.  As has been stated before, all infrastructure and facilities that are installed 
could be removed at a later date.   



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-160 

3H. WATERSHED RESOURCES 

SCOPE OF THE ANALYSIS 
The focus of this analysis is the potential impacts to watershed resources from implementation of 
the Proposed Action; specifically, proposed snowmaking operations which would utilize 
reclaimed water as the source for snowmaking.   
 
The study area for this watershed analysis is depicted in Figure 3H-1.  As opposed to the eight 
subwatersheds that compose the study area in the Soils and Geology analysis, the study area for 
the Watershed Analysis is comprised of two primary areas:  the Hart Prairie Watershed and 
Agassiz Subwatershed.  These areas were differentiated by the drainage divide along the ridge 
that runs west from Agassiz Peak.  Within the Hart Prairie watershed the "Snowbowl Sub-area" 
further delineates the area of direct impact from the proposed snowmaking activities.  The 
Snowbowl sub-area includes slightly over 1,000 acres of land encompassing the majority of the 
Snowbowl SUP area.  The Snowbowl Sub-area consists of four subwatersheds, as defined in the 
Soils and Geology analysis - Snowbowl, Sunset, Hart Prairie, and Humphreys; each includes 
snowmaking coverage.  The larger Hart Prairie Watershed (which would include inputs from the 
Snowbowl Sub-area) is used for indirect impacts to down-gradient shallow groundwater 
discharges/users.  
  
A portion of the snowmaking is proposed to occur in terrain within the upper portion of the 
Agassiz Sub-watershed.  The Agassiz Sub-watershed includes a small part of Snowbowl’s 
southernmost terrain and proposed improvements that occur south from the drainage divide 
between the Snowbowl sub-area and the Agassiz sub-watershed.  Four of the subwatersheds 
identified in the Soils and Geology analysis (Meadows and Lower, Middle, and Upper Agassiz 
Ridge) were lumped into the Agassiz Sub-watershed analyze the direct impact of snowmaking.  
Indirect impacts were evaluated for the potential groundwater underflow from the Agassiz 
Subwatershed to shallow groundwater discharging in downgradient springs on the southwest 
flank of Agassiz Peak. 
 
Cumulative groundwater quantity and quality effects of the proposed snowmaking were 
considered in relation to:  1) bacterial contamination from past, present, and future land use 
activities in Hart Prairie, 2) potential long-term effects on the regional aquifer from diversions of 
reclaimed water for snowmaking, and 3) other past, present, and reasonably foreseeable future 
projects identified by the Forest Service ID Team. 
 
A portion of the indicators that were decided upon for conducting this analysis (see Chapter 1) 
are most appropriately discussed in the Existing Conditions section, and are labeled as such.    
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STUDY METHODOLOGY 
This analysis of potential impacts to watershed resources is excerpted from a technical report 
prepared in conjunction with this EIS entitled Analysis of Watershed Resource Issues for the 
Arizona Snowbowl Facilities Improvement Environmental Impact Statement.191  The technical 
report, in its entirety, is part of the official project record and is available for review at the Peaks 
Ranger District office.   
 
This analysis was conducted by reviewing pertinent records, permits, and required permit 
reporting provided by the City of Flagstaff and the Arizona Department of Environmental 
Quality (ADEQ) for the treatment and monitoring of the Rio de Flag water reclamation facility 
(WRF) influent and effluent.  In addition, Federal and State requirements and standard industry 
practices, in Arizona and other states for the reuse and recharge of reclaimed wastewater, were 
reviewed.   
 
Interviews were conducted with personnel responsible for the management, operation, and 
maintenance of the WRF and the reuse distribution system.  Finally, water rights and the ability 
to reuse the effluent for the proposed snowmaking were evaluated by reviewing pertinent water 
case law and precedents set by Arizona municipalities. 
 
Anticipated volumes of reclaimed water required for proposed snowmaking operations during 
dry, average, and wet climatic conditions were generated by Sno.Matic Controls and 
Engineering, Inc.192  As detailed in the Soils and Geology section of this chapter, Resource 
Engineering, Inc.,193 provided analyses for the following parameters for dry, average, and wet 
climatic conditions in the study area:  precipitation; water loss to evaporation, transpiration, and 
sublimation; and the resulting water available for groundwater recharge or surface water 
runoff.194

 
Potential direct and indirect effects of proposed snowmaking were analyzed by the following 
means:   
 

1. compiling and reviewing previous investigations that characterized the regional and local 
hydrogeologic and climatic conditions and watersheds in the San Francisco Mountain 
region 

 
2. defining the sub-watersheds that comprise the study area, based on hydrogeologic 

conditions and modeling  
 

3. compiling and analyzing data and reports for wells and springs in the study area 
 

4. identifying downgradient users of groundwater or spring water 
 

5. conducting a field reconnaissance of the study area 
 

191 Errol L. Montgomery & Associates, Inc., 2003 
192 Sno.Matic Controls and Engineering, Inc., 2003 
193 REI conducted the Soils and Geology analysis contained in Section I. 
194 Resource Engineering, Inc., 2003 
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6. evaluating the volumes of groundwater recharge available in the watersheds from natural 
precipitation and proposed snowmaking operations 

 
7. calculating relative dilution of the applied effluent in groundwater recharge for varying 

climatic conditions 
 
EXISTING CONDITIONS 

HYDROGEOLOGIC SETTING 
The Snowbowl is located on San Francisco Mountain in the Plateau Uplands Hydrogeologic 
Province of Arizona, a high desert plateau region where landforms are dominated by deeply 
incised canyons, high isolated mesas and buttes, and volcanic peaks.195  The regional aquifers are 
relatively deep (generally more than 1,000 feet) and occur in sandstone and limestone units that 
are generally flat-lying.  Groundwater movement in these aquifers occurs chiefly via fracture 
zones.  The land surface over much of the San Francisco Mountain region consists of permeable 
volcanic deposits and fractured limestone, which provide for rapid infiltration of precipitation 
and results in meager surface water runoff.196   
 
Although this region is often described as a "water-short area", groundwater is, in fact, truly 
abundant.  However, depth to the most favorable aquifers is great, resulting in high costs for 
groundwater exploration and development programs.  These high costs and lack of understanding 
of the groundwater systems, particularly for geologic conditions that control locations of prolific 
groundwater-yielding zones in the aquifers, have prevented more extensive development.197

 
Most of the annual precipitation in Arizona occurs in late summer and mid-winter.  Although the 
late summer monsoons provide intense rainstorms, these storms are of relatively short duration 
and are believed to provide limited groundwater recharge due to high rates of evapotranspiration 
during the summer.  It is the longer duration winter rains, snowfall, and subsequent snowmelt, 
which provide most of the groundwater recharge to the aquifers in the Flagstaff region.  On a 
long-term average basis, approximately 70 percent of the precipitation on San Francisco 
Mountain is winter snowfall from Pacific Ocean storm systems, and 30 percent is from annual 
monsoon storm systems originating in the southern Pacific Ocean and the Gulf of Mexico.198  
Groundwater level measurements reported for wells in the interior valley of San Francisco 
Mountain suggest that recharge occurs chiefly from winter precipitation.199  Extensive research 
conducted in both the Fern Mountain Botanical Area of the Coconino National Forest and the 
Homestead at Hart Prairie of The Nature Conservancy by NAU students and faculty, including 
Dr. Abe Springer200 confirm that most groundwater recharge occurs during the spring snowmelt 
and that both discharge from springs and shallow groundwater levels in Hart Prairie 
progressively decline each summer as the effects of the snowmelt diminish.  The NAU data, 
which are for the part of the Hart Prairie watershed that drains surface water to the Verde River 

 
195 Cooley, 1963; Montgomery & Harshbarger, 1989 
196 Montgomery & Harshbarger, 1989 
197 Montgomery et al., 2000 
198 Jones, 1993 
199 Higgins, 1998 
200 Gavin, 1988; Amentt, 2002; and DeWald et al., 2004 
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basin, demonstrate the effects of the prolonged ongoing drought on the decline of these shallow 
water resources.   
 
Losses of rainfall and snow to evapotranspiration and sublimation are high in the region.  Work 
conducted by Northern Arizona University201 has provided new insight to the magnitude of 
evapo-sublimation losses on the San Francisco Plateau.  The results of this work are incorporated 
into the estimates for groundwater recharge used in this report.  The climate for the Hart Prairie 
watershed and San Francisco Mountain region, together with citations of sublimation studies, is 
detailed in the Soils and Geology analysis of this chapter prepared by Resource Engineering 
Inc.,202 which conducted watershed modeling for the EIS to provide projections of volumes of 
water available for groundwater recharge from precipitation and proposed snowmaking at the 
Arizona Snowbowl Ski Area.  Model projections generated by Resource Engineering, Inc. are an 
important basis for analyses given herein of potential impacts from the EIS Alternatives.. 
 
San Francisco Mountain is a predominantly andesitic composite volcano; the existing individual 
peaks are erosional remnants of the composite volcano.203  The eruptions of the central volcano 
and peripheral vents resulted in complex interfingering and interlayering of various types of 
volcanic deposits.  As a consequence, these deposits are highly heterogeneous both vertically and 
laterally, and comprise a complex system exhibiting a wide range of fracture development and 
permeability.  The Snowbowl is located in a prominent valley on the western slopes of San 
Francisco Mountain.  The hydrogeologic features of the Snowbowl watershed and downgradient 
Hart Prairie watershed control, to a large extent, the movement and fate of snowmelt, stormwater 
runoff, groundwater recharge, and groundwater in the underlying perched aquifers and the 
regional aquifer system.  Figure 3H-2 is a conceptual diagram showing hydrogeologic features in 
the Hart Prairie watershed.   
 
The uppermost hydrogeologic unit underlying Hart Prairie consists chiefly of unconsolidated, 
coarse-grained, unsorted debris-avalanche deposits, lahars, and colluvium, which form a broad 
debris fan down slope from Snowbowl Canyon.204  These surficial deposits include rocks of the 
Sinagua Formation as named by Updike and Péwé.205  The extent and compositional variations 
of the Sinagua Formation indicate that it was deposited primarily by viscous volcanic mud flows, 
autoclastic breccia flows, alpine debris flows, and alluvial fans.206   

 
201 Avery et. al, 1993  
202 Resource Engineering, 2003 (as amended) 
203 Holm, 1986 
204 Holm, 1988 
205 Updike and Péwé, 1970 
206 Updike and Péwé, 1974 
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The volcanic cinders and debris, fractured lavas and breccias, pyroclastic rocks, and colluvial 
materials at land surface in the Hart Prairie watershed enhance rapid infiltration and downward 
percolation of snowmelt and surface water runoff.  The permeability and storage capacity of the 
underlying sediments are sufficiently high to absorb available snowmelt.207  Groundwater moves 
vertically downward into laterally discontinuous perched groundwater zones in the surficial 
deposits and underlying volcanic rocks (refer to Figure 3H-2).  Due to the complex interfingering 
and interlayering of the debris flows of the surficial deposits and the various types of volcanic 
deposits, the pattern of groundwater movement in the perched aquifers is complex.   
 
The most important hydrogeologic units in the Hart Prairie watershed are the surficial deposits, 
which include the Sinagua Formation, and the adjacent and underlying volcanic rocks.  
Thickness of the surficial deposits is about 200 to 250 feet, where penetrated by wells in Hart 
Prairie.208  The surficial deposits contain zones of silt and clay that retard, but do not stop, 
downward movement of groundwater and support transitory perched groundwater zones during 
rainy seasons and spring snowmelt.  The perched zones occur at different depths in the surficial 
deposits, and are thin and laterally discontinuous.  Springs and seeps occur where groundwater 
perched on these silt and clay zones intersects the land surface, and flow rate is strongly 
dependent on seasonal precipitation.209  After snowmelt, perched groundwater in the base of the 
surficial deposits slowly percolates to deeper perched zones in the volcanics or to the regional 
aquifer, and the perched water table declines steadily until the surficial deposits are drained or 
until another recharge event occurs.210   
 
Due to the complex coalescing of the surficial deposits and the interfingering and interlayering of 
various types of underlying volcanic deposits, it is believed that: 
 

• the patterns of groundwater movement in the perched aquifers are complex; 
• the divides for groundwater movement in these perched systems do not necessarily 

coincide with the topographic divides for surface water flow; and  
• the divides for groundwater movement are complex and likely change in response to 

annual variations in the amount and distribution of snowmelt in the Hart Prairie 
watershed.   

 
Due to the complex movement of groundwater through the surficial deposits and underlying 
volcanic deposits in this area, it is not presently possible to precisely project where snowmelt 
infiltrated from upslope areas flows in the downgradient Hart Prairie watershed.  The analyses of 
hydrogeologic units and groundwater levels suggest that much of the upslope snowmelt 
infiltrates downward below the surficial level of the springs and seeps that are found more than 
3,500 feet downgradient from the Hart Prairie base area (refer to Figure 3H-1).  In addition, 
available data regarding the rates and variability of discharge to springs from shallow 
groundwater zones in the Hart Prairie area indicate that recharge within relatively small 
catchments proximal to the springs could be the primary sources for the springs. 

 
207 Halfpenny, 1971; W.S. Gookin & Associates, 1974 
208 Halfpenny, 1972  
209 Harshbarger, 1972 
210 Halfpenny, 1971 
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An inventory of records available for wells and springs in the Hart Prairie watershed area is 
contained in the technical report from which this analysis is excerpted.  Locations for these wells 
and springs are shown on figures 3H-1 and 3H-3.  The location of private and state land is 
depicted on Figure 3H-3.  Records are available for 43 wells and eight springs in the 
approximate 25-square-mile area.  Seventeen of these wells are not shown because they are 
shallow monitoring or exploration wells installed to depths of four feet or less for purposes of 
research associated with the Fern Mountain Botanical Area of the Coconino National Forest and 
the Homestead at Hart Prairie of The Nature Conservancy.211  Although important data have 
been obtained from these 17 shallow wells for purposes of the Bebb willow community, these 
wells do not provide information for the deeper perched groundwater systems in the Hart Prairie 
watershed and, therefore, are not discussed in detail here or shown on the figure.  Of the 26 wells 
shown, nine wells are reported to be used for domestic purposes, one well is used for both 
domestic and livestock purposes, 11 wells are unused or abandoned, and three wells 
piezometer/monitor wells.  The type of use is not reported for two of the wells shown.  Detailed 
drilling data, such as depth drilled and a log of the sediments penetrated, is not available for 
many of the wells.   
 
Eight spring areas are depicted on Figure 3H-3.  All these springs are important for supporting 
local wildlife and plant communities; the following information concerns reported use by 
humans.  Otto, Wilson, and Colton springs are located in the Hart Prairie watershed (figures 3H-
1 and 3H-3).  Wilson and Colton springs are used for domestic water supply.  The unnamed 
spring on state land, Big Leroux, Little Leroux, and Taylor spring are located in the larger Rio de 
Flag watershed and are all owned by the Forest Service.  Big and Little Leroux springs are 
reported to be used for domestic and fire control purposes.  The unnamed spring and Taylor 
Spring are reported to be unused by humans. 

 
211 Gavin, 1988; Amentt, 2002; and DeWald et al., 2004 
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Chemical quality of groundwater in the study area has been characterized by analysis of water 
samples obtained from:  Wilson Springs; the unnamed spring on state land; the Camp Colton 
water system; wells SP-1, SP-4, SP-7, and SP-8, which were drilled in the north half of Hart 
Prairie to depths ranging from 349 to 1,175 feet; and two shallow wells that were drilled to 
depths of nine and 13 feet north from the Homestead at Hart Prairie of The Nature Conservancy.  
Results of available laboratory chemical analyses for inorganic chemical constituents indicate 
that water quality is somewhat variable across the different sources, but is generally “very good” 
and meets all Federal primary and secondary drinking water standards.  Concentrations of 
dissolved solids are generally somewhat larger for the deeper wells than for the springs and 
shallower wells, suggesting more significant geochemical interaction associated with deeper 
percolation and longer residence time of recharge water reaching the deeper wells.  Water quality 
concerns are limited to potential impacts to perched aquifers from leaching of untreated 
wastewater from septic systems in the Hart Prairie area.  Based on laboratory chemical analyses, 
water type for the shallow perched groundwater system in Hart Prairie is predominantly calcium 
bicarbonate.   
 

Regional Hydrogeologic Units 
Detailed descriptions of the individual rock formations and aquifers in the San Francisco and 
Coconino plateaus region are provided elsewhere,212 and are therefore not repeated in this 
analysis, which focuses on local conditions in the Hart Prairie watershed.  In the Flagstaff region, 
the most important geologic strata that control groundwater movement and storage, in 
descending order, are:  unconsolidated sediments (alluvium, colluvium, and volcanic debris); 
volcanic rocks; Moenkopi Formation; Kaibab Formation; Toroweap Formation; Coconino 
Sandstone; Hermit Shale; Schnebly Hill Formation; Supai Group; Redwall Limestone and Muav 
Limestone; Bright Angel Shale; and Tapeats Sandstone.213  A generalized stratigraphic column 
for geologic units in the Flagstaff region is shown on Figure 3H-4. 

                                                 
212 Harshbarger & Associates and John Carollo Engineers, 1972-1974; Harshbarger & Associates, 1976; 
Montgomery & DeWitt, 1974-75 and 1982; Errol L. Montgomery & Associates, Inc., 1985, 1992-93, 1996, and 
1998; Montgomery et al., 2000; and Bills et al., 2000 
213 Montgomery et al., 2000 
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The most important aquifer systems for the Coconino and San Francisco plateaus are the C-
aquifer system and the R-aquifer system.  Both are described as regional aquifer systems; 
however, the R-aquifer system is by far the most important for groundwater transmission and 
storage, and is truly regional.  Perched aquifers also occur at places above the C- and R-aquifers 
and contain and transmit small amounts of groundwater.  These perched aquifers are thin and 
discontinuous214 and commonly depend on annual recharge to sustain yield to wells and springs. 
 
The C-aquifer includes the Coconino Sandstone and adjacent water-bearing strata including at 
some places in the sub-basins, the Toroweap Formation, Kaibab Formation, Schnebly Hill 
Formation, and the upper part of the Supai Group.  The R-aquifer includes the carbonate rocks of 
the Redwall Limestone and adjacent water-bearing strata, such as the Muav Limestone and 
Martin or Temple Butte Formation, and in some cases the brittle rocks in the lower part of the 
Supai Group (refer to Figure 3H-4).   
 

Regional Groundwater Circulation and Storage 
Groundwater beneath the Coconino and San Francisco plateaus originates as recharge from 
infiltration of rainfall and snowmelt.  Because the use of groundwater on these plateaus is as yet 
relatively small, long-term average annual recharge may be assumed to be approximately equal 
to the long-term average annual groundwater discharge of more than 260,000 acre-feet per year 
(AF/yr) from major regional aquifer springs along the margins of the plateaus.215  This rate of 
recharge is in the magnitude of four percent of total average annual precipitation on the plateaus.  
A reasonable estimate for groundwater storage may be in the magnitude of five million AF, and 
is obtained as the product of approximately 10,000 square miles, average saturated thickness of 
800 feet, and average specific yield or drainable porosity of 0.1 percent.216   
 
The total discharge rate from major regional aquifer springs is relatively stable due to the 
attenuation of seasonal variations in recharge by the large storage capacity and areal extent of the 
regional aquifer.  Therefore, the estimate of long-term average annual recharge is reasonable, 
even though short-term trends in recharge may vary substantially from this long-term average.  
Long-term climatic changes may eventually affect the amount of groundwater in storage and the 
base flow from the major springs; however, assessment of the potential for this effect is beyond 
the scope of this EIS.  As for any estimates of regional aquifer recharge and groundwater storage, 
there is inherent uncertainty due to limitations in our ability to measure these parameters.  
However, the amount of groundwater discharge from the major regional aquifer springs is based 
on flow measurements and represents an unusual level of certainty for a parameter that is rarely 
known to such a degree on a regional scale.   
 
In the Flagstaff area, downward-moving recharge water ultimately passes all upper perching 
horizons and reaches the C-aquifer, where large amounts of groundwater storage occur over 
limited areas.  In the Flagstaff Woody Mountain and Lake Mary wellfield areas, located along 
the Oak Creek and Anderson Mesa Faults, respectively, all rock units from the C-aquifer 
downward are saturated.217  Groundwater in the saturated zone of the C-aquifer moves laterally 
                                                 
214 Montgomery et al., 2000 
215 Id. 
216 Id. 
217 Id. 
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and downward, very slowly in areas of non-fractured rock, and less slowly in areas where 
abundant fractures occur.  Rapid water level rise has been measured in C-aquifer wells located 
near sinkholes and fracture systems during or soon after large surface water runoff events, such 
as Navajo Army Depot well NAD-1218 and near the Bottomless Pits.219  At distances of a few 
miles to a few tens of miles from the Lake Mary and Woody Mountain wellfield areas, saturated 
thickness in the C-aquifer diminishes to zero or near zero due to full drainage of the groundwater 
downward to the R-aquifer system.  After groundwater passes downward to the R-aquifer, it 
provides groundwater storage in the regional system, and moves slowly toward the Colorado and 
Verde river drains, chiefly along arterial fractured rock aquifer zones related to regional 
geological structures.220

 
Discharge from the Regional Aquifers 

The amount of groundwater that moves through the C- and R-aquifers can be estimated by 
summing the flow from large springs that occur on the margins of the plateaus, where 
groundwater discharges to tributaries of the Colorado and Verde rivers.  A long-term average 
annual volume of more than 260,000 AF of groundwater discharges from the margins of the 
Coconino and San Francisco plateaus each year.221  Of this amount, about two-thirds discharges 
to the Colorado River from the R-aquifer system at Blue Springs and Havasu Springs.  About 
one-third of the natural groundwater discharge is to the Verde River, and occurs from both the C- 
and R-aquifers.222  Other smaller springs, including Garden and Hermit Springs, and small 
perched aquifer springs and seeps, discharge groundwater to the Colorado River from the 
plateaus, but are not important for present purposes of summing total amount of groundwater 
discharge from the plateaus.  Although the amount of groundwater that issues from these springs 
is small, the springs have environmental importance.  Additional groundwater discharges from 
the plateaus to the Colorado River at locations where rocks of the R-aquifer crop out at river 
level.  These outcrop areas are chiefly near the confluence of Havasu Creek with the Colorado 
River, but also occur in the lower reaches of Marble Canyon above the confluence of the Little 
Colorado River with the main stem of the Colorado River.  These amounts of groundwater 
discharge are unknown.223

 
Total groundwater discharge to the Verde River from the Coconino and San Francisco plateaus is 
estimated at 95,000 AF/yr.224  Of this amount, roughly 10,000 AF/yr issues from the C-aquifer 
and about 85,000 AF/yr issues from the R-aquifer.  Groundwater discharge from the R-aquifer 
system to the upper reaches of the Verde River, in the vicinity of Summer’s Spring, located in the 
Sycamore Canyon drainage, is about 45,000 AF/yr.  This groundwater is derived from the 
southern part of the Coconino Plateau.225  About 10,000 AF/yr of groundwater discharge from 
the C-aquifer occurs from Sterling Spring, in the upper reaches of Oak Creek, and from gains in 
base flow of the creek to roughly the location of Indian Garden.  About 40,000 AF/yr issues from 
                                                 
218 Wilkerson, 2000 
219 Bills, 2004 
220 Montgomery et al., 2000 
221 Id. 
222 Id. 
223 Id. 
224 Id. 
225 Id. 
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the R-aquifer system to the lower part of Oak Creek below Sedona; much of this discharge 
occurs at Page Spring.  This groundwater originates on the southern part of the San Francisco 
Plateau.226  Groundwater movement in the Oak Creek Canyon area is strongly influenced by 
fractured rock zones along the Oak Creek fault system and related faults in the Sedona area. 
 

City of Flagstaff Groundwater Use 
The Flagstaff municipal water supply system obtains groundwater from three principal wellfields 
and surface water from Upper Lake Mary – a man-made reservoir.227  In drier periods when 
surface water is less abundant, Flagstaff relies heavily on groundwater from municipal 
wellfields.  In 2002, only roughly 196 AF, or about two percent, of water used was obtained from 
Upper Lake Mary, and roughly 8,573 AF, or 98 percent, was groundwater pumped from 
municipal wellfields.228  From 1993 to 2002), about 75 percent of the water used by Flagstaff has 
been groundwater.  During years of drought, such as 1989, 1990, and 2002, Upper Lake Mary 
may be nearly dry, and a much larger fraction of water used is obtained from groundwater.   
 
The earliest Flagstaff municipal water supply was from springs located in the Inner Basin of the 
San Francisco Peaks.  The pipeline from the springs to Flagstaff was completed in 1899.229  
Beginning in 1966, the Inner Basin groundwater supply was further developed by construction of 
production water wells.  Groundwater supply from the Inner Basin is vulnerable to drought; 
when drought conditions threaten the water supply from Upper Lake Mary, water yield from 
Inner Basin springs and wells is also diminished.230  Groundwater in the Inner Basin is stored in 
a perched aquifer system that lies far above the regional C-aquifer, which is used for Flagstaff’s 
other municipal wellfields.  In 2002, about 25 AF of groundwater was obtained from the Inner 
Basin by the City.231  
 
In 1956, Flagstaff began development of a wellfield in the regional C-aquifer near Woody 
Mountain, which now consists of 10 production water wells.  In 2002, a total of about 4,780 AF 
of groundwater were yielded to the Flagstaff municipal system from these wells.232  After the 
Woody Mountain wellfield was established, deep wells were also constructed in the C-aquifer in 
the Lower Lake Mary area, and these successful wells established the Flagstaff Lake Mary 
wellfield.  In 2002, a total of about 3,335 AF of groundwater were yielded from seven wells in 
the Lake Mary wellfield.233   
 
Recently, additional groundwater supply has been obtained from deep wells in the C-aquifer 
constructed along the Rio de Flag drainage on the east side of the city.  These wells include the 
Continental-2 well, Fox Glen-1 well, Shop well, and Interchange well.  In 2003, a total of about 

                                                 
226 Id. 
227 Montgomery and DeWitt, 1982 
228 City of Flagstaff, 2003 
229 Montgomery et al., 2000 
230 Montgomery and DeWitt, 1982 
231 City of Flagstaff, 2003 
232 Id. 
233 Id. 
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544 AF of groundwater were yielded from these wells.234  The most recent well constructed in 
this area, the Rio well, is expected to be brought into production in the near future. 
 

Other Groundwater Use 
Other wells are completed in the C-aquifer in the Flagstaff area and chiefly supply local water 
companies and individual developments.  Total amount of groundwater use from these other 
wells is unknown, but is estimated to be small compared to City of Flagstaff use.235

Although most of the water used on the Coconino and San Francisco plateaus occurs at Flagstaff, 
substantial amounts have been developed, and are used by Sedona, Williams, Tusayan, and 
Grand Canyon Village.  One of the principals of groundwater hydrology is that, over the short-
term, groundwater pumped from wells is obtained solely from groundwater storage in aquifers.  
Over the long-term, the source of groundwater begins to be accounted for as reduction of natural 
discharge.  For the Coconino and San Francisco plateaus, reduction of natural discharge must be 
accounted for chiefly by reduction in groundwater discharge to springs along the Colorado and 
Verde river drains.  Total groundwater used on the plateaus, including Sedona, was about 8,000 
AF/yr in 2000.236  This total use represents about three percent or less of discharge to springs 
along the Colorado and Verde rivers, and about 0.2 percent of estimated groundwater in storage.   
 
An important, but small, supply of groundwater proximate to the study area is obtained from 
wells completed in thin, discontinuous perched groundwater zones in the alluvium, colluvium, 
and volcanic rocks above the Moenkopi Formation in Fort Valley.  Records for more than 240 
wells are reported for Fort Valley,237 which is located along the Rio de Flag drainage, about three 
miles south of the study area.  These perched groundwater zones occur in permeable sediments 
on top of silt and clay lenses in the alluvial and colluvial deposits, in permeable cinders and 
fractured volcanic deposits on top of interflow clay layers or non-fractured lavas in the volcanic 
rock sequence, and in fractures in the upper part of the Moenkopi Formation.  Depth to water in 
wells has been reported to range from two to 250 feet.238  Recently, a well was completed in the 
lower part of the C-aquifer in the Fort Valley area and is reported to yield several tens of gallons 
per minute for domestic supply.  

                                                 
234 City of Flagstaff, 2004 
235 Bills et al., 2000 
236 Montgomery et al., 2000 
237 Allen, 1995 
238 Id. 
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WASTEWATER TREATMENT AND REUSE 
Prior to treatment, municipal wastewater contains many chemicals and microorganisms that, if 
released to the environment untreated, could cause adverse ecological effects, or may present 
known or potential health risks to humans, if ingested.239  Concentrations of constituents 
potentially harmful to public health or the environment are required to be reduced or eliminated 
prior to reuse.  The amount of required reduction or removal depends on the planned reuse. 
 
The U.S. Environmental Protection Agency (EPA) regulates most aspects of wastewater 
treatment and treatment plant discharges under the Clean Water Act (CWA).  The CWA requires 
all discharges to waters of the United States to obtain a National Pollutant Discharge Elimination 
System (NPDES) Permit.  Although the intent of the CWA and NPDES Permit program is to 
regulate discharges to surface water, the program provides a broad framework of command and 
control for municipal wastewater treatment so as to reduce or eliminate concentrations of 
constituents potentially harmful to public health or the environment.  In particular, the NPDES 
Permit requires pretreatment to control the discharge of industrial pollutants to sewers and 
mandates that the discharge comply with specified technology-based effluent limitations and 
monitoring and reporting requirements.  The CWA also compels federal and state governments to 
promulgate specific water quality standards to protect the physical, chemical, and biological 
integrity of the state’s surface water for designated use categories that include: drinking water 
source (DWS); fish consumption (FC); full-body contact (FBC); partial-body contact (PBC); and 
aquatic and wildlife (A&W).   
 
In practice, States have typically adopted wastewater discharge regulations similar to the Federal 
NPDES program.  Although the EPA delegates authority to the States for the regulation of 
NPDES discharge permits, few States have developed enforceable programs and criteria to 
specifically regulate water reuse.  Among the States that have developed programs, California, 
Florida, and Arizona are at the forefront.240  Arizona wastewater reuse regulations are discussed 
in subsequent sections of this chapter.   
 

Wastewater Treatment 
Municipal wastewater treatment is a multi-stage process intended to remove or reduce organic 
matter, solids, nutrients, and disease-causing organisms that are present in raw wastewater 
generated from community residences, businesses, and industries.  Typical untreated municipal 
wastewater is comprised of 99.94 percent water and 0.06 percent dissolved and suspended 
material.241   
 
Conventional wastewater treatment begins with preliminary screening to remove debris and large 
solid material present in the waste stream that could damage or clog pumps, valves, piping, and 
other equipment.  Mechanical bar screens, comminutors (grinding equipment analogous to large-
scale kitchen sink garbage disposals), and grit chambers are used to separate solid debris from 
wastewater.  The collected debris is commonly disposed of in a landfill.  The screened 
wastewater is then put through primary treatment. 

                                                 
239 National Research Council, 1982 
240 National Research Council, 2003 
241 Water Pollution Control Federation, 1989 
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Primary treatment separates suspended solids in a clarification tank or sedimentation basin.  
Primary treatment removes slightly more than one-half of the suspended solids and one-third of 
the biochemical oxygen demand (BOD)242 from decomposable organic matter.  It also removes 
some nutrients, pathogens, trace elements, and potentially toxic compounds.243  Solids are drawn 
off the bottom and skimmed off the top of the tank or basin, where they receive further treatment 
as sludge.  The clarified wastewater flows to the next stage of treatment.   
 
Secondary treatment is a biological process designed to remove dissolved organic matter from 
wastewater.  Typically, microorganisms are cultivated and added in suspension (in the “activated 
sludge” process) or attached to media (in the “trickling filter” process) to remove biodegradable 
organic material.  Secondary treatment processes can remove up to 95 percent of the remaining 
BOD and suspended solids, as well as significant amounts of heavy metals and dissolved organic 
compounds.244   
 
Final treatment focuses on removal of disease-causing organisms in wastewater.  Treated 
wastewater can be disinfected by adding oxidants, such as chlorine, by ultraviolet light radiation, 
or by ozonation.   
 
Further treatment of wastewater by various advanced treatment processes is necessary in some 
systems to meet more stringent discharge or reuse requirements or to address particular water 
quality concerns associated with the source water.  Advanced treatment may include biological 
methods, ion exchange, chemical precipitation, filtration, reverse osmosis, air stripping, carbon 
adsorption, electrodialysis, and other variations of these treatment processes for additional 
removal of suspended solids, nutrients, dissolved inorganic compounds, dissolved organic 
compounds, and microorganisms.245  An overview of the Rio de Flag Water Reclamation Facility 
treatment process is given in a subsequent section of this chapter. 
 

Wastewater Constituents 
Chemical Constituents 

Wastewater contains a combination of chemical constituents from a wide variety of natural or 
anthropogenic sources.  The types and amounts of these constituents vary depending on:  the 
source of the municipal water; the types of industrial, commercial, and household wastes 
discharged to the treatment plant; and the effectiveness of industrial pretreatment and source 
control programs.  Municipal water use generally leads to an increase in mineral and organic 
content relative to the original water quality.246  The increase in concentration of dissolved solids 
and organics by municipal use has an important influence on the degree to which the water can 
be reclaimed for reuse. 
 

                                                 
242 A measure of the pollution present in water, obtained by measuring the amount of oxygen absorbed from the 
water by the microorganisms present within it.  
243 National Research Council, 2003 
244 Water Pollution Control Federation, 1989 
245 Asano, 1998 
246 Snoeyink and Jenkins, 1980 
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Although many studies have investigated the toxicology of specific chemical constituents that 
may be present in wastewater, limited data is available to assess potential public health effects 
from concentrations and combinations of chemical constituents that occur in wastewater.  
Several detailed studies have examined potential human health hazards associated with drinking 
reclaimed water at Windhoek, South Africa, the only city in the world that has implemented 
direct potable reuse, and in Denver, Colorado, where direct reuse was rigorously assessed, but 
not adopted.  Those studies suggested that no adverse health effects should be anticipated from 
the direct reuse of reclaimed water for drinking water purposes at these sites.247  Two major 
studies have evaluated the health effects associated with ingestion of groundwater that has 
commingled with effluent in the subsurface as a result of wastewater recharge operations in 
California’s Orange and Los Angeles counties.  In these counties, recharge of secondary 
wastewater effluent had occurred for more than 30 years, resulting in populations being exposed 
to as much as 38 percent effluent in their drinking water supplies.248  Results of the 
comprehensive epidemiologic evaluation concluded there were no adverse health effects in 
populations exposed to the effluent compared to unexposed populations in the area.249   
 
The City of Flagstaff has conducted extensive monitoring of wastewater constituents in 
reclaimed water from the Rio de Flag WRF.  Monitoring, as is discussed in subsequent sections 
of this chapter, is required to maintain compliance with three water permits.  In addition, the City 
has undertaken further water quality analyses to compare the reclaimed water to Arizona surface 
water quality standards (SWQS) and national drinking water standards.250  
 
A summary of all monitoring data compiled from approximately January 2000 to June 2002 for 
regulated parameters subject to SWQS is provided in Table 3H-1.  The results in this table are 
color coded.  Those data in blue have sufficiently low analytical detection levels to demonstrate 
that the effluent meets the standard.  The data presented in green show that the contaminant was 
not detected, but the detection level was above at least one of the numerical standards for a 
designated use.  It should be noted that ADEQ considers a result of non-detect as meeting the 
standard, when obtained using an appropriate licensed analytical procedure.  Tables 3H-2a and 
3H-2b present the results of monitoring data compiled from January 2000 to June 2002 for a 
variety of regulated parameters for which numeric criteria have been developed as drinking 
water standards.  These tables list the concentrations of these substances in reclaimed water from 
the Rio de Flag WRF in comparison to primary and secondary drinking water standards.   
 
 
 
 

 
247 National Resource Council, 2003
248 Karimi et al., 1998 
249 Nellor et al., 1984; Sloss et al., 1996 and 1999 
250Aquatic Consulting and Testing, Inc., 2002  
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Acenapthene <5 420 2,670 84,000 84,000 NNS NNS 850 550 850 550 850 550 NNS NNS 
Acenaphthylene <5 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Acrolein <50 3.5 25 700 700 NNS NNS 34 30 34 30 34 30 NNS NNS 
Acrylonitrile <50 0.07 0.7 3 56,000 NNS NNS 3,800 250 3,800 250 3,800 250 NNS NNS 
Alachlor < 0.1 2 NNS 14,000 14,000 NNS NNS 2,500 170 2,500 170 2,500 170 NNS NNS 
Aldrin <0.02 to < 0.1 0.002 0.0001 0.08 42 c c 2.0 NNS 2.0 NNS 2.0 NNS 4.5 NNS 
Ammonia-N <50 NNS NNS NNS NNS NNS NNS b b b b NNS NNS NNS NNS 
Anthracene <5 2,100 1,000 420,000 420,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Antimony (as Sb) <1 to < 2 T 6 T 4,300 T 560 T 560 T NNS NNS 88 D 30 D 88 D 30 D 1,000 D 600 D NNS NNS 
Arsenic (as As) 4.5 to 6 T 50 T 1,450 T 50 T 50 T 2,000 T 200 T 360 D 190 D 360 D 190 D 360 D 190 D 440 D 230 D 
Asbestos < 0.2 MFL 7 MFL NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Atrazine < 0.1 3 NNS 49,000 49,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Barium (as Ba) 240 to 300 T 2,000 T NNS 98,000 T 98,000 T NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Benzene < 0.5 5 140 93 93 NNS NNS 2,700 180 2,700 180 8,800 560 NNS NNS 
Benzidine <50 0.0002 0.001 0.01 4,200 0.01 0.01 1,300 89 1,300 89 1,300 89 10,000 640 
Benzo (a) anthracene <5 0.048 0.49 1.9 1.9 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Benzo (a) pyrene < 0.02 to <5 0.2 0.05 0.2 0.2 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Benzo (ghi) perylene <10 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Benzo (k) fluoranthene <5 0.048 0.49 1.9 1.9 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
3,4-Benzofluoranthene <5 0.048 0.49 1.9 1.9 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Beryllium (as Be) < 1 to <2 T 4 T 1,130 T 2,800 T 2,800 T NNS NNS 65 D 5.3 D 65 D 5.3 D 65 D 5.3 D NNS NNS 
Bis (2-chloroethoxy) methane <10 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Bis (2-chloroethyl) ether <10 0.03 1.4 1.3 1.3 NNS NNS 120,000 6,700 120,000 6,700 120,000 6,700 NNS NNS 
Bis (2-chloroisopropyl) ether <10 280 174,400 56,000 56,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Boron (as B) 250 630 NNS 
126,000 

T 
126,000 

T 1000 T NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Bromodichloromethane <0.5 TTHM 46 TTHM 28,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
p-Bromodiphenyl ether <5 NNS NNS NNS NNS NNS NNS 180 14 180 14 180 14 NNS NNS 
Bromoform < 0.5 TTHM 360 180 28,000 NNS NNS 15,000 10,000 15,000 10,000 15,000 10,000 NNS NNS 
Bromomethane < 0.5 9.8 4,020 2,000 2,000 NNS NNS 5,500 360 5,500 360 5,500 360 NNS NNS 
Butyl benzyl phthalate <5 1,400 5,200 280,000 280,000 NNS NNS 1,700 130 1,700 130 1,700 130 NNS NNS 

Cadmium (as Cd)  * <0.5 to <2 T 5 T 84 T 700 T 700 T 50 T 50 T 6.8 3.1 6.8 3.1 6.8 3.1 103.1 NNS 
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Carbofuran < 0.9 40 NNS 7,000 7,000 NNS NNS 650 50 650 50 650 50 NNS NNS 
Carbon tetrachoride < 0.5 5 4 11 980 NNS NNS 18,000 1,100 18,000 1,100 18,000 1,100 NNS NNS 
Chlordane < 0.1 to <0.2 2 0.002 4 700 NNS NNS 2.4 0.004 2.4 0.21 2.4 0.21 3.2 0.45 
Chlorine (total residual) <50 700 NNS 140,000 140,000 NNS NNS 11 5 11 5 11 5 NNS NNS 
Chlorobenzene < 0.5 100 20,900 28,000 28,000 NNS NNS 3,800 260 3,800 260 3,800 260 NNS NNS 
p-Chloro-m-cresol <5 NNS NNS NNS NNS NNS NNS 15 5 15 5 15 5 48,000 15,000 
2-Chloroethyl vinyl ether <1 NNS NNS NNS NNS NNS NNS 180,000 9,800 180,000 9,800 180,000 9,800 NNS NNS 
Chloroform <0.5 to 1.2 TTHM 470 230 14,000 NNS NNS 14,000 900 14,000 900 14,000 900 NNS NNS 
Chloromethane < 0.5 NNS NNS NNS NNS NNS NNS 270,000 15,000 270,000 15,000 270,000 15,000 NNS NNS 
Chloronaphthalene beta <5 560 4,300 112,000 112,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
2-Chlorophenol <5 35 400 7,000 7,000 NNS NNS 2,200 150 2,200 150 2,200 150 NNS NNS 
4-Chlorophenyl phenyl ether <5 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Chromium (as Cr III)  * <1 to < 10 T 10,500 T 
1,010,000 

T 
2,100,000 

T 
2,100,000 

T NNS NNS 811 106 811 106 811 106 2,723 NNS 
Chromium (as Cr IV) <1 to <10 T 21 T 2000 T 4200 T 4200 T NNS NNS 16 D 11 D 16 D 11 D 16 D 11 D 34 D 23 D 

Chromium (as Cr) <1 to < 10 T 100 T NNS 100 T 100 T 1,000 T 
1,000 

T NNS NNS NNS NNS NNS NNS NNS NNS 
Chrysene <5 0.479 4.92 19.2 19 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Copper  (as Cu)  * 7.8 to 11 T 1300 T NNS 1,300 T 1,300 T 5,000 T 500 T 20 13 20 13 20 13 24 NNS 
Cyanide  < 10 T 200 T 215,000 T 28,000 T 28,000 T NNS 200 T 22 T 5.2 T 41 T 9.7 T 41 T 9.7 T 84 T 19 T 
Dibenz(ah)anthracene <10 0.048 0.20 1.9 1.9 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Dibromochloromethane <0.5 TTHM 34 TTHM 28,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
1,2-Dibromo-3-chloropropane 
(DBCP) < 0.01 0.2 NNS 2,800 2,800 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
1,2-Dibromoethane (EDB) < 0.01 0.05 NNS 0 0 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Dibutyl phthalate <10 700 12,100 140,000 140,000 NNS NNS 470 35 470 35 470 35 1,100 84 
1,2-Dichlorobenzene < 0.5 to <5 600 2,800 126,000 126,000 NNS NNS 790 300 1,200 470 1,200 470 5,900 2,300 
1,3-Dichlorobenzene < 0.5 to <5 NNS NNS NNS NNS NNS NNS 2,500 970 2,500 970 2,500 970 NNS NNS 
1,4-Dichlorobenzene < 0.5 to <5 75 77,500 560,000 560,000 NNS NNS 560 210 2,000 780 2,000 780 6,500 2,500 
3,3'-Dichlorobenzidine <50 0.08 0.08 3.1 3.1 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

p,p'-
Dichlorodiphenyldichloroethane 
(DDD) <0.02 0.15 0.001 5.8 5.8 0.001 0.001 1.1 0.001 1.1 0.02 1.1 0.02 1.1 0.02 
p,p'-
Dichlorodiphenyldichloroethylene 
(DDE) <0.02 0.1 0.001 4.1 4.1 0.001 0.001 1.1 0.001 1.1 0.02 1.1 0.02 1.1 0.03 
p,p'-
Dichlorodiphenyltrichloroethane 
(DDT) <0.02 0.1 0.0006 4.1 700 0.001 0.001 1.1 0.001 1.1 0.001 1.1 0.001 1.1 0.006 
1,1-Dichloroethane < 0.5 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
1,2-Dichloroethane < 0.5 5 100 15 280,000 NNS NNS 59,000 41,000 59,000 41,000 59,000 41,000 NNS NNS 
1,1-Dichloroethylene < 0.5 7 320 230 12,600 NNS NNS 15,000 950 15,000 950 15,000 950 NNS NNS 
cis-1,2-Dichloroethylene < 0.5 70 NNS 70 70 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
trans-1,2-Dichloroethylene < 0.5 100 136,000 28,000 28,000 NNS NNS 68,000 3,900 68,000 3,900 68,000 3,900 NNS NNS 
Dichloromethane < 0.5 to <3 5 1,600 190 84,000 NNS NNS 97,000 5,500 97,000 5,500 97,000 5,500 NNS NNS 
2,4-Dichlorophenol <5 21 800 4,200 4,200 NNS NNS 1,000 88 1,000 88 1,000 88 NNS NNS 
2,4-Dichlorophenoxyacetic acid 
(2,4-D) < 0.1 70 NNS 14,000 14,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
1,2-Dichloropropane < 0.5 5 236,000 126,000 126,000 NNS NNS 26,000 9,200 26,000 9,200 26,000 9,200 NNS NNS 
1,3-Dichloropropene <0.5 0.2 6.6 7.8 42 NNS NNS 3,000 1,100 3,000 1,100 3,000 1,100 NNS NNS 
Dieldrin <0.02 to < 0.1 0.002 0.0002 0.09 70 0.003 0.003 2.5 0.002 2.5 0.002 2.5 0.005 4 0.9 
Diethyl phthalate <5 5,600 0.0001 0.0001 0.0001 NNS NNS 26,000 1,600 26,000 1,600 26,000 1,600 NNS NNS 
Di(2-ethylhexyl) phthalate 0.6 to <4 6 7.4 100 28,000 NNS NNS 400 360 400 360 400 360 3,100 360 
2,4-Dimethylphenol <5 140 2,300 28,000 28,000 NNS NNS 1,000 310 1,000 310 1,100 310 150,000 43,000 
Dimethyl phthalate <5 NNS NNS NNS NNS NNS NNS 17,000 1,000 17,000 1,000 17,000 1,000 NNS NNS 
4,6-Dinitro-o-cresol <50 28 7,800 5,600 5,600 NNS NNS 310 24 310 24 310 24 NNS NNS 
2,4-Dinitrophenol <50 14 14,400 2,800 2,800 NNS NNS 110 9.2 110 9 110 9 NNS NNS 
2,4-Dinitrotoluene <5 14 5,700 2,800 2,800 NNS NNS 14,000 860 14,000 860 14,000 860 NNS NNS 
2,6-Dinitrotoluene <5 0.05 NNS 2 5,600 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Di-n-octyl phthalate <10 2,800 NNS 560,000 560,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
1,2-Diphenylhydrazine <10 0.04 0.5 1.8 1.8 NNS NNS 130 11 130 11 130 11 NNS NNS 
Endosulfan sulfate <0.02 NNS NNS NNS NNS NNS NNS 0.22 0.06 0.22 0.06 0.22 0.06 3.0 1.5 
Endosulfan (Total) <0.02 42 240 8,400 8,400 NNS NNS 0.22 0.06 0.22 0.06 0.22 0.06 3.0 1.5 
Endrin < 0.01 2 0.8 420 420 0.004 0.004 0.18 0.002 0.2 0.08 0.2 0.08 0.7 0.3 
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Endrin aldehyde <0.02 NNS NNS NNS NNS NNS NNS 0.18 0.002 0.2 0.08 0.2 0.08 0.7 0.3 
Ethylbenzene < 0.5 700 28,700 140,000 140,000 NNS NNS 23,000 1,400 23,000 1,400 23,000 1,400 NNS NNS 
Ethyl chloride <0.5 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Fluoranthene <5 280 380 56,000 56,000 NNS NNS 2,000 1,600 2,000 1,600 2,000 1,600 NNS NNS 
Fluorene <5 280 14,400 56,000 56,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Fluoride 130 to 430 4,000 NNS 84,000 84,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Heptachlor 
<0.01 to < 

0.04 0.4 0.0002 0.4 700 NNS NNS 0.52 0.004 0.52 0.004 0.58 0.013 0.9 0.1 

Heptachlor epoxide 
<0.01 to < 

0.02 0.2 0.0001 0.2 18 NNS NNS 0.52 0.004 0.52 0.004 0.58 0.013 0.9 0.1 
Hexachlorobenzene < 0.1 to <5 1 0.001 1 1120 NNS NNS 6.0 3.7 NNS NNS NNS NNS NNS NNS 
Hexachlorobutadiene <10 0.45 0.50 18 280 NNS NNS 45 8.2 45 8.2 45 8.2 NNS NNS 
Hexachlorocyclohexane alpha <0.02 0.006 0.01 0.22 11,200 NNS NNS 1,600 130 1,600 130 1,600 130 1,600 130 
Hexachlorocyclohexane beta <0.5 0.02 0.02 0.78 840 NNS NNS 1,600 130 1,600 130 1,600 130 1,600 130 
Hexachlorocyclohexane delta <0.02 NNS NNS NNS NNS NNS NNS 1,600 130 1,600 130 1,600 130 1,600 130 
Hexachlorocyclohexane gamma 
(lindane) <0.02 0.2 25 420 420 NNS NNS 2.0 0.08 3.4 0.28 7.6 0.61 11 0.9 
Hexachlorocyclopentadiene < 0.1 to <10 50 580 9,800 9,800 NNS NNS 3.5 0.3 3.5 0.3 3.5 0.3 NNS NNS 
Hexachloroethane <5 2.5 9 100 1,400 NNS NNS 490 350 490 350 490 350 850 610 
Indeno (1,2,3-cd) pyrene <10 0.048 0.49 1.9 1.9 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Isophorone <5 37 2,600 1,500 280,000 NNS NNS 59,000 43,000 59,000 43,000 59,000 43,000 NNS NNS 

Lead  (as Pb)  * 2 to 3.1 T 15 T NNS 15 T 15 T 
10,000 

T 100 T 103 4 103 4 103 4 217 NNS 

Manganese (as Mn) 5.1 980 T NNS 
196,000 

T 
196,000 

T 
10,000 

T NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Mercury (as Hg) 
<0.2 to <0.5 

T 2 T 0.6 T 420 T 420 T NNS 10 T 2.4 D 0.01 D 2.4 D 0.01 D 2.6 D 0.2 D 5.0 D 2.7 D 
Methoxychlor < 0.1 to <0.2 40 NNS 7,000 7,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Napthalene <5 140 20,500 28,000 28,000 NNS NNS 1,100 210 3,200 580 3,200 580 NNS NNS 

Nickel  (as Ni)  * <5 to <10 T 140 T 4,600 T 28,000 T 28,000 T NNS NNS 675 75 675 75 675 75 5,992 NNS 
Nitrate (as N) 3120 to 5000 10,000 NNS 2,240,000 2,240,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Nitrite (as N) <10 1,000 NNS 140,000 140,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Nitrate/Nitrite (as N) 3620 10,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Nitrobenzene <5 3.5 1,900 700 700 NNS NNS 1,300 850 1,300 850 1,300 850 NNS NNS 
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

o-Nitrophenol <5 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
p-Nitrophenol <10 NNS NNS NNS NNS NNS NNS 4,100 3,000 4,100 3,000 4,100 3,000 NNS NNS 
n-Nitrosodimethylamine <5 0.001 8 0.03 0.03 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
n-Nitrosodiphenylamine <5 7.1 16 290 290 NNS NNS 2,900 200 2,900 200 2,900 200 NNS NNS 
n-Nitrosodi-n-propylamine <5 0.005 0.005 1.4 0.2 133,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Pentachlorophenol  * < 0.04 to <20 1 1,000 12 42,000 NNS NNS 13.6 8.6 13.6 8.6 13.6 8.6 54.9 NNS 
Phenanthrene <5 NNS NNS NNS NNS NNS NNS 30 6.3 30 6.3 54 6.3 NNS NNS 
Phenol <5 4,200 1,000 840,000 840,000 NNS NNS 5,100 730 7,000 1,000 7,000 1,000 180,000 26,000 
Polychlorinatedbiphenyls(PCBs) <0.5 to <20 0.5 0.007 28 28 0.001 0.001 2.0 0.01 2.0 0.02 2.0 0.02 11 2.5 
Pyrene <5 210 10,800 42,000 42,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Selenium (as Se) < 2 to <5 T 50 T 9,000 T 7,000 T 7,000 T 20 T 50 T 20 T 2.0 T 20 T 2.0 T 50 T 2.0 T 33 T 2.0 T 

Silver (as Ag)  * 0.7 to 1.1 35 T 107,700 T 7,000 T 7,000 T NNS NNS 7.3 NNS 7.3 NNS 7.3 NNS 7.3 NNS 
Styrene < 0.5 100 NNS 280,000 280,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Sulfides <100 NNS NNS NNS NNS NNS NNS 100 NNS 100 NNS 100 NNS 100 NNS 
2,3,7,8-TCDD (Dioxin) <1.7E-06 0.0000003 4.00E-09 0.00009 1.4 NNS NNS 0.01 0.005 0.01 0.005 0.12 0.01 0.1 0.01 
1,1,2,2-Tetrachloroethane < 0.5 0.17 11 7 56,000 NNS NNS 4,700 3,200 4,700 3,200 4,700 3,200 NNS NNS 
Tetrachloroethylene < 0.5 5 3,500 14,000 14,000 NNS NNS 2,600 280 6,500 680 6,500 680 15,000 1,600 
Thallium (as Tl) < 1 T 2 T 7.2 T 112 T 112 T NNS NNS 700 D 150 D 700 D 150 D 700 D 150 D NNS NNS 
Toluene < 0.5 1,000 201,000 280,000 280,000 NNS NNS 8,700 180 8,700 180 8,700 180 NNS NNS 
Toxaphene <0.5 to < 1 3 0.001 1.3 1400 0.005 0.005 0.73 0.0002 0.73 0.02 0.73 0.02 11 1.5 
1,2,4-Trichlorobenzene <5 70 950 14,000 14,000 NNS NNS 750 130 1700 300 NNS NNS NNS NNS 
1,1,1-Trichloroethane < 0.5 200 NNS 200 200 1000 NNS 2,600 1,600 2,600 1,600 2,600 1,600 NNS NNS 
1,1,2-Trichloroethane < 0.5 5 42 25 5600 NNS NNS 18,000 12,000 18,000 12,000 18,000 12,000 NNS NNS 
Trichloroethylene < 0.5 5 203,200 280,000 280,000 NNS NNS 20,000 1,300 20,000 1,300 20,000 1,300 NNS NNS 
2,4,6-Trichlorophenol <5 3.2 6.5 130 130 NNS NNS 160 25 160 25 160 25 3,000 460 
2,4,5-TP < 0.1 50 NNS 11,200 11,200 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Trihalomethanes, Total <0.5 100 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Uranium (as U) Ra 226 pass 35 D NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
Vinyl chloride < 0.5 2 13 2 4200 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 
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Table 3H-1 
Rio de Flag State of Arizona Numeric Water Quality Criteria (µg/L) 

 
Rio de 

Flag WRP       A & Wc A & Ww A & Wedw A & We 
Parameter (µg/L) DWS FC FBC PBC AgI AgL Acute Chronic Acute Chronic Acute Chronic Acute Chronic 

Xylenes (Total) < 0.5 10,000 NNS 2,800,000 2,800,000 NNS NNS NNS NNS NNS NNS NNS NNS NNS NNS 

Zinc  * 50 to 67 2100 T 69,000 T 
420,000 

T 
420,000 

T 
10,000 

T 
25,000 

T 169 169 169 169 169 169 1,603 NNS 
 
Source: Aquatic Consulting and Testing, Inc. 2002. 
Water quality criteria derived from Arizona Administrative Code, Title 18, Chapter 11, Appendix A (amended by final rule-making effective April 8, 2003) 
a  See Table for approximate ammonia values 
b  The standard to protect this use is 7 million fibers (longer than 10 micrometers) per liter. 
c  The standard to protect this use is 0.003 µg/L aldrin/dieldrin. 
*  Toxicity values are based on water hardness of 154 mg/L as calcium carbonate and a pH of 7.4. 
 
T = Total Metal D (or highlight) = Dissolved Metal FC = Fish Consumption A&Wc = Aquatic and Wildlife (cold water) 
TTHM = Total Trihalomethanes > = greater than FBC = Full Body Contact A&Ww = Aquatic and Wildlife (warm water) 
µg/L = micrograms per liter < = less than PBC = Partial Body Contact A&Wedw = Aquatic and Wildlife (effluent 
dependent water) 
mg/L = milligrams per liter Ra = Radium DWS = Domestic Water Source A&We = Aquatic and Wildlife (ephemeral) 
MFL = million fibers per liter pass = acceptable at screening level AgL = Agricultural Livestock Watering AgI = Agricultural Irrigation 
  WRF = water reclamation facility NNS = No Numeric Standard 
Reported Value Explanation: 

Below all numeric standards 

Not detected; analytical detection limit cannot measure to level of one or more numeric criteria 

Detected above one or more numeric criteria 
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Table 3H-2a 
National Primary Drinking Water Standards  

Parameter - Inorganic Chemicals Units 
Rio de Flag 

WRP Effluent MCL 
Antimony (as Sb) µg/L <1 to < 2 6 
Arsenic (as As) µg/L 4.5-6 50 
Asbestos (fiber >10 micrometers) MFL < 0.2 7 
Barium (as Ba) µg/L 240-300 2,000 
Beryllium (as Be) µg/L < 1 to <2 4 
Cadmium (as Cd) 1 µg/L <0.5 to <2  5 
Chromium (Total) µg/L <1 to < 10 100 

Copper  (as Cu) 1 µg/L 7.8 to 11 
TT2, Action 
Level=1,300 

Cyanide (as free cyanide) µg/L < 10 200 
Fluoride µg/L 130 to 430 4000 
Lead  (as Pb) 1 µg/L 2 to 3.1 TT2, Action Level=15 
Mercury (inorganic) µg/L <0.2 to <0.5 2 
Nitrate (measured as Nitrogen) mg/L 3.1 to 5.0 10 
Nitrite (measured as Nitrogen) mg/L <10 1 
Selenium (as Se) µg/L < 2 to <5 50 
Thallium (as Tl)   < 1 2 

Parameter - Organic Chemicals    
Acrylamide   NA TT3

Alachlor µg/L < 0.1 2 
Atrazine µg/L < 0.1 3 
Benzene µg/L < 0.5 5 
Benzo (a) pyrene (PAHs) µg/L < 0.02 to <5 0.2 
Carbofuran µg/L < 0.9 40 
Carbon tetrachoride µg/L < 0.5 5 
Chlordane µg/L < 0.1 to <0.2 2 
Chlorobenzene µg/L < 0.5 10 
Dalapon µg/L NA 200 
1,2-Dibromo-3-chloropropane (DBCP) µg/L < 0.01 0.2 
o-Dichlorobenzene µg/L < 0.5 to <5 600 
p-Dichlorobenzene µg/L < 0.5 to <5 75 
1,2-Dichloroethane µg/L < 0.5 5 
1,1-Dichloroethylene µg/L < 0.5  7 
cis-1,2-Dichloroethylene µg/L < 0.5 70 
trans-1,2-Dichloroethylene µg/L < 0.5 100 
Dichloromethane µg/L < 0.5 to <3 5 
2,4-Dichlorophenoxyacetic acid (2,4-D) µg/L < 0.1 70 
1,2-Dichloropropane µg/L < 0.5 5 
Di(2-ethylhexyl) adipate µg/L NA 400 
Di(2-ethylhexyl) phthalate µg/L 0.6 to <4 6 
Dinoseb µg/L NA 7 
2,3,7,8-TCDD (Dioxin) µg/L <1.7E-06 0.00003 
Diquat µg/L NA 20 
Endothall µg/L NA 100 
Endrin µg/L < 0.01 2 
Epichlorohydrin µg/L NA TT3
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Table 3H-2a 
National Primary Drinking Water Standards  

Parameter - Inorganic Chemicals Units 
Rio de Flag 

WRP Effluent MCL 
Ethylbenzene µg/L < 0.5 700 
Ethylene dibromide µg/L NA 0.05 
Heptachlor µg/L <0.01 to < 0.04 0.4 
Heptachlor epoxide µg/L <0.01 to < 0.02 0.2 
Hexachlorobenzene µg/L < 0.1 to <5 1 
Hexachlorocyclopentadiene µg/L < 0.1 to <10 50 
Lindane µg/L NA 0.2 
Methoxychlor µg/L < 0.1 to <0.2 40 
Oxamyl (Vydate) µg/L NA 200 
Pentachlorophenol  1 µg/L < 0.04 to <20 1 
Polychlorinatedbiphenyls(PCBs) µg/L <0.5 to <20 0.5 
Picloram µg/L NA 500 
Simazine µg/L NA 4 
Styrene µg/L < 0.5 100 
Tetrachloroethylene µg/L < 0.5 5 
Toluene µg/L < 0.5 1,000 
2,4,5-TP (Silvex) µg/L < 0.1 50 
1,2,4-Trichlorobenzene µg/L <5 70 
1,1,1-Trichloroethane µg/L < 0.5 200 
1,1,2-Trichloroethane µg/L < 0.5 5 
Trichloroethylene µg/L < 0.5 5 
Vinyl chloride µg/L < 0.5 2 
Xylenes (Total) µg/L < 0.5 10,000 
Zinc µg/L <10 to 67 5000 

Source for MCLs:   U.S. Environmental Protection Agency, July 2002 
 
Notes: 
1 = Toxicity values based on water hardness of 154 mg/L as calcium carbonate and a pH of 7.4, all metal concentrations are dissolved unless 
otherwise indicated 
2 = Lead and Copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their water.  If more than 10% 
of tap water samples exceed the action level, water systems must take additional steps.  For copper, the action level is 1.3 mg/L, and for lead is 
0.015 mg/L 
3 = Each water system must certify, in writing, to the state (using third-party or manufacturer's certification) that when acrylamide and 
epichlorhydrin are used in drinking water systems, the combination (or product) of dose and monomer level does not exceed the levels specified, 
as follows: 

Acrylamide = 0.05% dosed at 1 mg/L (or equivalent) 
Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent) 
 

MCL = maximum contaminant level µg/L = micrograms per liter 
MFL = million fibers per liter mg/L = milligrams per liter 
NA = not analyzed NNS = no numeric standard 
T = total metal TTHM = total trihalomethanes 
TT = treatment technique < = less than 
SU = standard units > = greater than 
WRF = water reclamation facility 
 
Reported Value Explanation: 

Below all numeric standards 

Not detected; analytical detection limit cannot measure to level of one or more numeric criteria 

Detected above one or more numeric criteria 
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Table 3H-2b 
National Secondary Drinking Water Standards  

Parameter  Units 
Rio de Flag WRP 

Effluent 
Secondary 
Standard 

Aluminum µg/L NA 50 to 200 
Chloride mg/L 59 to 74 250 
Color   NA 15 (color units) 
Copper µg/L 7.8 to 11 1,000 
Corrosivity   NA Non-corrosive 
Fluoride µg/L 130 to 500 2,000 
Foaming Agents µg/L NA 500 
Iron µg/L 40 to 80 300 
Manganese (as Mn) µg/L <10 to 11 50 

Odor   NA 
3 threshold odor 

number 
pH SU 7.01 to 7.96 6.5-8.5 
Silver (as Ag) µg/L 0.7 to 1.1 100 
Sulfate mg/L 21 to 31 250 
Total Dissolved 
Solids mg/L 321 to 360 500 
Zinc µg/L <10 to 67 5000 

Source:  U.S. Environmental Protection Agency, July 2002 
 
Notes: 
1 = Toxicity values based on water hardness of 154 mg/L as calcium carbonate and a pH of 7.4, all metal concentrations are dissolved 
unless otherwise indicated 
2 = Lead and Copper are regulated by a Treatment Technique that requires systems to control the corrosiveness of their water.  If more 
than 10% of tap water samples exceed the action level, water systems must take additional steps.  For copper, the action level is 1.3 
mg/L, and for lead is 0.015 mg/L 
3 = Each water system must certify, in writing, to the state (using third-party or manufacturer's certification) that when acrylamide and 
epichlorhydrin are used in drinking water systems, the combination (or product) of dose and monomer level does not exceed the levels 
specified, as follows: 
 Acrylamide = 0.05% dosed at 1 mg/L (or equivalent) 
 Epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent) 

 
MCL = maximum contaminant level µg/L = micrograms per liter 
MFL = million fibers per liter mg/L = milligrams per liter 
NA = not analyzed NNS = no numeric standard 
T = total metal TTHM = total trihalomethanes 
TT = treatment technique < = less than 
SU = standard units > = greater than 
WRF = water reclamation facility 
 
Reported Value Explanation: 
Below all numeric standards 
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As can be seen in the results of these data tables, reclaimed water from the Rio de Flag WRF is 
below the numeric criteria established for Arizona SWQS and national drinking water standards 
for those regulated parameters tested.  Further discussion of the source of inorganic and organic 
constituents and disinfection by-products in wastewater is as follows. 
 

Inorganic Constituents 
Inorganic chemical elements and compounds generally occur in wastewater as a result of 
naturally-occurring minerals and inorganic salts present in the parent water supplies.  Inorganic 
constituents are also contributed to wastewater from industrial, commercial, and other human 
activities, and from chemicals added during water and wastewater treatment and distribution.  
 
Naturally-occurring minerals, such as sodium, calcium, sulfate, and chloride, are commonly 
found in municipal water supplies at concentrations ranging from one to several hundred 
milligrams per liter (mg/L).  The concentrations of these constituents, and of nitrogen-containing 
compounds and other inorganic salts, increase as water is used and then collected as 
wastewater.251  Except for nitrogen contributed from human bodily wastes, water quality 
concerns for these common inorganic ions and salts are generally limited to effects on taste, odor, 
and aesthetics.  The presence of naturally-occurring trace metals and ions, such as arsenic, 
chromium, copper, boron, and fluoride, could pose potential human health and environmental 
hazards.  
 
Industrial, commercial, and household discharges can contribute inorganic constituents, such as 
antimony, cyanide, mercury, chromium, cadmium, lead, zinc, selenium, silver, and sulfides, to 
wastewater which may inhibit the effectiveness of wastewater treatment or may pass through the 
process without treatment or removal.  Proper characterization of wastewater discharges to a 
treatment plant and appropriate pretreatment and source control at the significant points of 
industrial discharge can assure the physical, chemical, and biological integrity of the wastewater 
treatment process and receiving waters.252

 
Human bodily wastes contribute high levels of nitrogen, phosphorous, and ammonia to 
wastewater that may cause adverse ecological effects to receiving waters if untreated.  
Phosphorous can be removed efficiently from wastewater by chemical precipitation or various 
biological processes.  Ammonia and nitrogen can be removed by biological nitrification and 
denitrification.253   
 

Organic Constituents 
Organic constituents of concern principally include a number of conventional solvents, 
pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls (PCBs), and dioxin.  
Toxic substances used in homes, including motor oil, paint, household cleaners, and pesticides, 
may be found in municipal wastewater.  Control of organic constituents in surface waters is 
necessary to limit impacts to health of downstream users and preserve sensitive aquatic 
environments.  Recent studies of many rivers and waterways downstream from industrial and 

 
251 National Research Council, 2003 
252 Asano, 1998 
253 National Research Center, 2003 
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municipal discharges have identified elevated levels of toxic pollutants in water, sediments, and 
fish tissues.254  Some of the organic constituents are persistent in the environment and can 
accumulate in animal tissues.  Compounds, such as PCBs and pesticides, that bioaccumulate can 
pose a greater hazard to animals high in the food chain and may pose human health risks. 
 
Through substantial research, extensive monitoring, and applied studies, EPA identified a 
number of organic chemicals as “toxic pollutants” during early implementation of the Clean 
Water Act.255  126 of the toxic pollutants, chiefly organic chemicals with a smaller number of 
metals and other substances, were assigned a high priority for development of water quality 
criteria and effluent limitation guidelines.  The 126 “Priority Pollutants” were generally selected 
because they are frequently found in wastewater.  EPA adopted federal water quality criteria for 
the Priority Pollutants to identify maximum chemical concentrations deemed protective of 
aquatic life and human health.  These Priority Pollutants have become the basis for evaluating 
the chemical character of effluent from municipal wastewater treatment plants.   
 

Disinfection By-products 
Disinfection by-products (DBPs) are a class of chemical compounds produced during the process 
of wastewater disinfection.  Disinfectants, in addition to killing microorganisms, react with 
organic and inorganic substances present in the water to produce a variety of DBPs.  During 
chlorine disinfection, chloroform and other trihalomethanes (THMs) and haloacetic acids are 
commonly formed.  Disinfection with ozone may result in the formation of bromate.  
Nitrosodimethylamine is a by-product of disinfection with chloroamines.  
 
A small number of DBPs are regulated or are being considered for regulation due to potential 
human health concerns.  The EPA established a primary drinking water standard of 100 mg/L for 
total THMs in 1979, based on the risk of cancer reported in animal studies evaluating chloroform 
toxicity.  Chloroform is the most common THM found in drinking water.256  By 1998, new 
epidemiological studies had been published that reported associations between THMs and 
bladder and colon cancer, as well as adverse pregnancy outcomes.257  In response to these 
findings, the drinking water standard for total THMs was revised in December 1998 to 80 mg/L.  
Limits of 60 mg/L for haloacetic acid and 10 mg/L for bromate were also introduced.  
 

Literature Search and Narrative Description of the Potential Presence of 
Pharmaceuticals, Pathogens, and Hormones in Class A Reclaimed Water 
(Indicator) 

During the last three decades, the concern about wastewater quality has focused predominantly 
on conventional industrial pollutants.  More recently, it has been recognized that a wide range of 
other synthetic organic chemicals originating from pharmaceutical drugs and personal care 
products may persist in the environment.  These chemicals are continually released into the 
environment in large quantities through the manufacture, use (via excretion), and disposal of 

 
254 U.S. Environmental Protection Agency, 2003a 
255 42 U.S.C. 13101, et seq. 
256 U.S. Environmental Protection Agency, 1992 
257 Resource Engineering, Inc. et al., 2000 
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personal care products and drugs.258  Research has shown that these chemicals enter and disperse 
into the environment from municipal wastewater treatment effluent, and persist to a greater 
extent than originally anticipated.259  Studies260 indicate that between 50 and 90 percent of a 
typical drug dosage can be excreted and introduced unchanged into the environment. 
 
Concerns regarding pharmaceuticals and personal care products (PPCPs) have captured recent 
attention from governments in Europe and North America, the scientific community, the 
chemical industry, and public interest groups.  The core issue centers on the potential harmful 
impact PPCPs may have on the normal function of the endocrine system261 in wildlife and 
humans.262  Endocrine-disrupting compounds can mimic, stimulate, or inhibit the production of 
natural hormones, thereby disrupting the endocrine system function.263  Endocrine-disrupting 
compounds encompass a variety of chemical classes, including natural and synthetic hormones, 
pesticides, compounds used in the plastics industry and consumer products, and other industrial 
by-products and pollutants.264  It is important to note that PPCPs and endocrine disrupting 
compounds are not synonymous.  Only a small subset of PPCPs are known or suspected of being 
direct-acting endocrine disrupting compounds.265

 
Much of the concern over endocrine-disrupting compounds stems from the impact that 
environmentally persistent pesticides and manmade organic compounds have had on exposed 
wildlife populations and the environment.  Colborn et al.,266 have linked endocrine-disrupting 
compounds in the environment to aberrant sexual development and behavioral and reproductive 
problems in animal populations.  Colborn further suggested that endocrine disruptors could be 
responsible for a wide range of human health problems, including declining male sperm counts, 
growing incidence of infertility and genital deformities, increasing rates of breast and prostrate 
cancers, and neurological disorders in children.  However, the linkage between animal studies 
and human health effects is controversial.  Some scientists question whether the stated human 
health effects, such as declining sperm counts, are even occurring,267 and dispute causal linkage 
of relatively low levels of exposure to synthetic endocrine disruptors.268   
 
Municipal wastewater contains a variety of PPCPs that are pharmaceutically active and known to 
act on the endocrine system at therapeutic doses.269  Although the occurrence of antibiotics and 
steroids has generated nearly all the controversy to date, many other classes of drugs, bioactive 

 
258 Daughton and Ternes, 1999 
259 Kolpin et al., 2002; Cordy et al., 2003 
260 McGovern and McDonald 2003 
261 The endocrine system is a set of glands and hormones that control biological reproduction, growth, and 
development.   
262 World Health Organization, 2002 
263 McGovern and McDonald, 2003 
264 World Health Organization, 2002 
265 Daughton and Ternes, 1999 
266 Colborn, T. et al., 1997 
267 National Research Council, 1999 
268 Christensen, 1998; Safe, 2000 
269 McGovern and McDonald, 2003 
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metabolites and transformation products, and personal care products have yet to be examined.270  
Chemicals found in both non-prescription and prescription medications have been detected in 
municipal wastewaters and may act as endocrine disruptors.271  In addition to prescribed human 
drugs, other PPCPs of potential concern include veterinary and illicit drugs and such common 
substances as caffeine, cosmetics, food supplements, sunscreen agents, solvents, insecticides, 
plasticizers, and detergent compounds.   
 
The occurrence of trace concentrations of a variety of PPCPs in surface water and groundwater is 
becoming progressively more widely recognized.  The USGS272 conducted a national 
reconnaissance of 139 streams in 30 States and detected PPCPs in 80 percent of the streams 
sampled.  Another study273 found more than 50 PPCPs in samples of wastewater treatment 
effluent, surface water, and groundwater.  Until recently, the significance has largely gone 
unnoticed because there have been few analytical methods capable of detecting these compounds 
at the small concentrations expected in the environment, which are generally less than a 
microgram per liter (part per billion).  
 
PPCPs and their effects as endocrine disruptors are generally viewed as more of a hazard to the 
aquatic environment because the introduction of PPCPs into the environment occurs chiefly 
through aquatic systems.274  Aquatic organisms are the receptors most affected by uptake of 
potential endocrine disruptor compounds in the environment and, therefore, are the principal 
focus of PPCP-related environmental studies.275   
 
The fundamental issue related to PPCPs in municipal wastewater is whether or not PPCPs and 
their transformation products can cause physiological effects on biota at the low concentrations 
detected.276  Recent research indicates that endocrine disruptors may have aquatic habitat 
impacts, but no human health impacts, at concentrations found in receiving waters. 277   
 
A current and definitive analysis of the issue is given in the Global Assessment on the State-of-
the Science of Endocrine Disruptors, prepared by an expert panel on behalf of the World Health 
Organization, the International Labour Organization, and the United Nations Environmental 
Programme.278  The scientific evidence, as summarized in this report, indicates that certain 
effects observed in wildlife can be attributed to chemicals that function as endocrine disruptors.  
However, in most cases, the evidence of a causal link is weak, with the majority of the effects 
being observed in areas where exposure to chemical contamination was high at sites of spills and 
industrial wastewater discharges.  The expert panel concluded that most PPCPs considered 
endocrine disruptors present “suspect”, rather than “known”, risks because our current 
understanding of the effects posed by endocrine disruptors to wildlife and humans is incomplete.  

 
270 Daughton, 2001a and 2001b 
271 Daughton and Ternes, 1999 
272 Kolpin et al., 2002 
273 Daughton and Ternes, 1999 
274 Id. 
275 Sattelberger, 2002 
276 Daughton and Ternes, 1999; Tsuchihashi et al., 2002 
277 Clark, 2001 
278 2002 
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With respect to human health, the expert panel stated that the only evidence that humans are 
susceptible to endocrine disruptor compounds is provided by studies of high exposure levels.  
Generally, the panel noted that studies investigating endocrine disruption effects in humans have 
yielded inconsistent and inconclusive results and that more rigorous studies are recommended.  
 

USGS and NAU Studies on Reclaimed Water 
The City of Flagstaff has recently funded applied research to screen for the presence of potential 
endocrine-disrupting compounds and other PPCPs in treated wastewater and to characterize the 
endocrine-disrupting potential on target vertebrate organisms.279  The research was conducted in 
two phases.  In the first phase, the USGS, in an extension of their national reconnaissance of 
organic wastewater contaminants, sampled and quantitatively analyzed treated wastewater 
samples from City of Flagstaff wastewater for 94 chemicals.  The analytes include those PPCPs 
previously identified in the highest detection frequency and suspected as endocrine-disrupting 
compounds in the national survey of other water systems.  In the second phase, Dr. Catherine 
Propper of the Northern Arizona University Department of Biological Sciences conducted in 
vitro (test tube) and in vivo (whole body) tests of Flagstaff wastewater effluent to evaluate 
vertebrate behavior and physiological effects on the endocrine system.  
 
The results of the USGS reconnaissance screening of organic wastewater constituents in City of 
Flagstaff reclaimed water are provided in tables 3H-3, 3H-4, and 3H-5.  These data tables present 
the results of screening for human drug compounds in Table 3H-3, veterinary and human 
antibiotics in Table 3H-4, and industrial and household wastes in Table 3H-5.  Results are given 
for reclaimed water obtained from the Rio de Flag WRF and Wildcat Hill WWTP.  Additionally, 
a groundwater sample from the City of Flagstaff Fox Glenn well was included.  The results 
indicate the number of PPCPs detected and the concentrations at which they were detected is 
significantly lower in reclaimed water from the Rio de Flag WRF as compared to the Wildcat 
Hill WWTP.  The Rio de Flag WRF is the source of reclaimed water proposed for snowmaking 
use.  
 
 
 
 

                                                 
279 Propper, et al., 2002 
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Table 3H-3 

USGS Reconnaissance Screening of Organic Wastewater Constituents for Human Drug Compounds 

Station Name Inst.Blank  Rio de Flag WRP Fox Glenn Well Fox Glenn  
Well - Blank Wild Cat WWTP 

Set Blank Set Spike 
Spike 
% Rec 

Date &  
Time 

05/28/2003  
10:00 AM 

05/29/2003  
9:00 AM 

05/29/2003  
8:00 AM 

05/28/2003  
1:30 PM     

Volume (ml) 892.4 865.3 845.5 868.2 924.6 931.1 
  

  
  
  (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) 

  
  

Metformin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Cotinine < LRL 0.098 < LRL < LRL 1.27 < LRL 0.571 106 
Salbutamol < LRL < LRL < LRL < LRL < LRL < LRL 0.58 108 
Cimetidine < LRL < LRL < LRL < LRL < LRL < LRL 0.0731 14 
Acetaminophen < LRL 0.122 0.0005 < LRL 0.543 < LRL 0.459 85 
Ranitidine < LRL < LRL < LRL < LRL < LRL < LRL 0.101 19 
1,7-dimethylxanthine < LRL < LRL < LRL < LRL 6.5 < LRL 0.38 71 
Enalaprilat < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Trimethoprim < LRL < LRL < LRL < LRL 0.025 < LRL 0.45 84 
Digoxigenin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Diltiazem < LRL < LRL < LRL < LRL < LRL < LRL 0.277 52 
Fluoxetine < LRL < LRL < LRL < LRL < LRL < LRL 0.195 36 
Warfarin < LRL < LRL < LRL < LRL < LRL < LRL 0.461 86 
Ibuprofen < LRL < LRL < LRL < LRL < LRL < LRL 0.306 57 
Gemfibrozil < LRL < LRL < LRL < LRL < LRL < LRL 0.184 34 
Paroxetine metabolite < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Lisinopril < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Furosemide < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Amoxicillin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Caffeine < LRL 0.057 0.0055 < LRL 5.06 < LRL 0.514 96 
Sulfamethoxazole < LRL < LRL < LRL < LRL 0.159 < LRL 0.306 57 
Dehydronifedipine < LRL 0.029 < LRL < LRL < LRL < LRL 0.516 96 
Digoxin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Codeine < LRL < LRL < LRL < LRL 0.162 < LRL 0.476 89 
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Table 3H-3 
USGS Reconnaissance Screening of Organic Wastewater Constituents for Human Drug Compounds 

Station Name Inst.Blank  Rio de Flag WRP Fox Glenn Well Fox Glenn  
Well - Blank Wild Cat WWTP 

Set Blank Set Spike 
Spike 
% Rec 

Date &  
Time 

05/28/2003  
10:00 AM 

05/29/2003  
9:00 AM 

05/29/2003  
8:00 AM 

05/28/2003  
1:30 PM     

Volume (ml) 892.4 865.3 845.5 868.2 924.6 931.1 
  

  
  
  (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) (μg/L) 

  
  

Cephalexin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Thiabendazole* < LRL < LRL < LRL < LRL < LRL < LRL 0.316 59 
Urobilin < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Diphenhydramine* < LRL < LRL < LRL < LRL 0.022 < LRL 0.336 63 
Azithromycin* < LRL < LRL < LRL < LRL < LRL < LRL 0.0557 10 
Erythromycin* < LRL < LRL < LRL < LRL < LRL < LRL 0.0834 16 
Clarithromycin* < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Carbamazapine* < LRL 0.205 < LRL < LRL 0.095 < LRL 0.54 101 
Miconazole* 0.0036 < LRL < LRL < LRL < LRL < LRL 0.0375 7 
Naproxen* < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 
Nicotinamided4ISTD 1.    1.12  1.16 1.18 1.15 1.08  1.07 100 
Ethyl Nicotinate-d4 
Surr < LRL 1.74  1.3 1.32 1.77 1.3   1.18 110 
Caffeine13C < LRL < LRL < LRL < LRL < LRL < LRL < LRL 0 

 
Comments: 
Red = detected in blank, level < 10X blank detection   

Orange = Compound deleted from method 

Green = > highest calibration level 

Blue = < MDL, * (MDL not determined)     

MDL not determined 

LRL = Laboratory Reporting Limit 

All data is provisional and subject to revision 
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Table 3H-4 

USGS Reconnaissance Screening of Organic Wastewater Constituents - Veterinary and Human Antibiotics (μg/L) 
Date & Time 5/28/03 10:00 AM 5/29/03 9:00 AM 5/29/03 8:00 AM 5/28/03 1:30 PM 
Location Rio De Flag WRP Fox Glenn Well Fox Glenn Well- Blank Wild Cat WWTP 
Sulfamethizole <0.05 <0.05 <0.05 <0.05 
Lincomycin <0.01 <0.01 <0.01 <0.01 
Sulfathiazole <0.05 <0.05 <0.05 <0.05 
Carbadox <0.05 <0.05 <0.05 <0.05 
Sulfamerazine <0.02 <0.02 <0.02 <0.02 
Sulfamethazine <0.01 <0.01 <0.01 <0.01 
Trimethoprim <0.01 <0.01 <0.01 <0.01 
Sulfqchlorpyradazine <0.05 <0.05 <0.05 <0.05 
Sulfamethoxazole <0.05 <0.05 <0.05 0.27 
Sulfadimethoxine <0.01 <0.01 <0.01 <0.01 
Tylosin <0.02 <0.02 <0.02 <0.02 
Virginiamycin <0.1 <0.1 <0.1 <0.1 
Erythromycin-H2O <0.02 <0.02 <0.02 <0.02 
Roxithromycin <0.01 <0.01 <0.01 <0.01 
Tetracycline <0.02 <0.02 <0.02 <0.02 
Methotrexate <0.02 <0.02 <0.02 <0.02 
Demeclocycline <0.02 <0.02 <0.02 <0.02 
Chlortetracy <0.02 <0.02 <0.02 <0.02 
Oxytetracyc <0.05 <0.05 <0.05 <0.05 
Minocycline <0.02 <0.02 <0.02 <0.02 
doxycycline <0.05 <0.05 <0.05 <0.05 
norfloxaxin <0.01 <0.01 <0.01 <0.01 
ciprofloxacin <0.01 <0.01 <0.01 <0.01 
enrofloxacin <0.01 <0.01 <0.01 <0.01 
sarafloxacin <0.01 <0.01 <0.01 <0.01 
Note:  All data provisional and subject to revision 
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Table 3H-5 

USGS Reconnaissance Screening of Organic Wastewater Constituents - Industrial and Household Wastes (μg/L) 
Date & Time   05/28/2003 1:30 PM 05/28/2003 10:00 AM 05/29/2003 8:00 AM 05/29/2003 9:00 AM 

Field ID Set Blank  
Wild Cat Treatment 

Plant 
Rio De Flag  

Treatment Plant Fox Glenn Well Fox Glenn Well 
tetrachloroethylene < 0.5 E 0.056 < 0.5 E 0.082 < 0.5 
bromoform < 0.5 < 0.5 E 0.14 < 0.5 < 0.5 
cumene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
phenol E 0.03 1.1 E 0.1 < 0.5 < 0.5 
1,4-dichlorobenzene < 0.5 E 0.97 E 0.21 < 0.5 < 0.5 
d-limonene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
acetophenone E 0.031 0.61 E 0.13 < 0.5 < 0.5 
para-cresol 1 1.2 1 1 1 
isophorone < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
camphor < 0.5 E 0.23 < 0.5 < 0.5 < 0.5 
isoborneol < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
menthol < 0.5 1.3 < 0.5 < 0.5 < 0.5 
naphthalene E 0.0036 < 0.5 < 0.5 < 0.5 < 0.5 
methyl salicylate < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
dichlorvos < 1 < 1 < 1 < 1 < 1 
isoquinoline < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
2-methylnapthalene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
indole < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
3,4-dichlorophenyl 
isocyanate < 0 0.67 < 0 < 0 < 0 
1-methylnapthalene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
skatol < 1 < 1 < 1 < 1 < 1 
2,6-dimethylnapthalene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
BHA < 5 < 5 < 5 < 5 < 5 
N,N-diethyltoluamide 
(DEET) < 0.5 4.6 E 0.23 < 0.5 < 0.5 
5-methyl-1H-benzotriazle < 2 E 1.6 E 0.81 < 2 < 2 
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Table 3H-5 
USGS Reconnaissance Screening of Organic Wastewater Constituents - Industrial and Household Wastes (μg/L) 

Date & Time   05/28/2003 1:30 PM 05/28/2003 10:00 AM 05/29/2003 8:00 AM 05/29/2003 9:00 AM 

Field ID Set Blank  
Wild Cat Treatment 

Plant 
Rio De Flag  

Treatment Plant Fox Glenn Well Fox Glenn Well 
diethyl phthalate 0.049 0.77 < 0 < 0 < 0 
4-tert-octylphenol E 0.025 1.1 < 1 < 1 < 1 
benzophenone < 0.5 0.52 E 0.28 < 0.5 < 0.5 
tributylphosphate < 0.5 E 0.28 E 0.16 < 0.5 < 0.5 
ethyl citrate < 0.5 E 0.43 E 0.2 < 0.5 < 0.5 
cotinine < 1 E 0.58 < 1 < 1 < 1 
para-nonylphenol-total < 4.8 E 16 < 3.3 < 4 < 3.3 
prometon < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
pentachlorophenol < 2 < 2 < 2 < 2 < 2 
atrazine < 0 < 0 < 0 < 0 < 0 
tri(2-chloroethyl)phosphate < 0.5 0.59 E 0.3 < 0.5 < 0.5 
4-n-octylphenol < 1 < 1 < 1 < 1 < 1 
diazinon < 0.5 E 0.48 < 0.5 < 0.5 < 0.5 
phenanthrene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
Anthracene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
tonalide (AHTN) < 0.5 0.84 0.86 < 0.5 < 0.5 
caffeine < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
carbazole < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
galaxolide (HHCB) < 0.5 E 0.16 E 0.22 0.5 0.5 
OPEO1 E 0.53 E 5.7 < 1 < 1 < 1 
4-cumylphenol < 1 < 1 < 1 < 1 < 1 
carbaryl < 1 < 1 < 1 < 1 < 1 
metalaxyl < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
bromacil < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
metolachlor < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
chlorpyrifos < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
anthraquinone < 0.5 < 0.5 E 0.094 < 0.5 < 0.5 
NPEO1-total 0 25 0 0 0 
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Table 3H-5 
USGS Reconnaissance Screening of Organic Wastewater Constituents - Industrial and Household Wastes (μg/L) 

Date & Time   05/28/2003 1:30 PM 05/28/2003 10:00 AM 05/29/2003 8:00 AM 05/29/2003 9:00 AM 

Field ID Set Blank  
Wild Cat Treatment 

Plant 
Rio De Flag  

Treatment Plant Fox Glenn Well Fox Glenn Well 
fluoranthene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
triclosan < 1 1.4 E 0.14 < 1 < 1 
pyrene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
OPEO2 < 1 E 0.54 < 1 < 1 < 1 
bisphenol A < 1 < 1 < 1 < 1 < 1 
NPEO2-total < 5 E 25 < 5 < 5 < 5 
tri(dichlorisopropyl)phosphat < 0.5 E 0.43 E 0.36 < 0.5 < 0.5 
triphenyl phosphate < 0.5 E 0.098 E 0.098 < 0.5 E 0.057 
ethanol,2-butoxy-,phosphate < 0.5 E 26 E 0.21 < 0.5 < 0.5 
PBDPE4-2 < 0 < 0 < 0 < 0 < 0 
diethylhexyl phthalate 0.098 0.92 < 0 0.78 < 0 
estrone < 5 E 0.45 < 5 < 5 < 5 
17B-estradiol < 5 < 5 < 5 < 5 < 5 
17-alpha-ethynyl esterdiol < 5 < 5 < 5 < 5 < 5 
equilenin < 5 < 5 < 5 < 5 < 5 
benzo(a)pyrene < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 
3-beta-coprostanol < 2 8 < 2 < 2 < 2 
cholesterol < 2 11 < 2 < 2 < 2 
beta-sitosterol < 2 2.6 < 2 < 2 < 2 
stigmastanol < 2 < 2 < 2 < 2 < 2 
Note:  All data is provision and subject to revision.   
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A summary of Dr. Propper’s findings appear in four abstracts given as presentations at the 2004 
Annual Meeting for the Society of Integrative and Comparative Biology held January 5-9 in New 
Orleans, Louisiana and are summarized below.  
 
As described in Westmoreland et al.,280 testing was performed on bullfrogs to assess changes in 
activity levels, feeding behavior, overall condition, and endocrine status after exposure to 
reclaimed water for one month.  The results of the experiment suggest that exposure to reclaimed 
water may have adversely affected the bullfrog’s feeding behavior.  All other measures of 
behavior, activity, and stress hormone levels were not statistically significant compared to a 
control group. 
 
As described in Hortin et al.,281 and Somley et al.,282 testing was performed on female Western 
Mosquitofish (Gambusia affinis) to assess changes in anal tail fin length after exposure to 
reclaimed water for one month.  Elongation of the mosquitofish anal tail fin is a bioindicator of 
endocrine disruption by compounds that mimic male sexual hormones called androgens.  During 
the course of study a significant quantity of fish died, possibly associated with low dissolved 
oxygen levels or infection by microorganisms.  The experiment was repeated after aerating the 
reclaimed water.  The reclaimed water did not cause a change in mosquitofish anal fin length 
suggesting there is nothing overtly androgenic in the water. 
 
As described in Phillips et al.,283 testing was performed on African clawed frogs (Xenopus 
laevis) raised in reclaimed water to assess their physiological development.  The rate of 
development and sex ratio was measured in tadpoles until metamorphosis.  Tadpoles in 
reclaimed water underwent metamorphosis in fewer days, weighed less, and were shorter than 
individuals from control groups.  There was no major effect on sex ratio.  The findings suggest 
the reclaimed water is not significantly estrogenic, although exposure to reclaimed water 
influences endocrine-directed development in this aquatic species.   
 
It should be noted that the studies conducted by Dr. Catherine Propper exposed test animals to 
100 percent reclaimed water.  As explained further in this chapter, the proposed use of reclaimed 
water for snowmaking at the Arizona Snowbowl will not result in comparable environmental 
exposure as investigated by Dr. Propper. 
 

Microbial Constituents 
A wide variety of microbial pathogens may be found in wastewater, including enteric bacteria, 
enteric viruses, and enteric protozoan parasites.284  Concerns about microbial constituents in 
water are nearly exclusively related to the human health hazard associated with acute illnesses 
and infectious disease.  The hazards of waterborne disease have been reduced due to improved 
sanitary conditions, medical advances, and better microbiological and epidemiological methods 
for identifying outbreaks.  Development of large population centers and advancements in 
civilizations have been directly associated with improvements in managing water supplies and 

 
280 Westmoreland, K.L, et al., 2004   
281 Hortin, S.M., et al., 2004 
282 Somley, B.L., et al., 2004   
283 Phillips, J.D., et al., 2004   
284 Asano, 1998 
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wastewater sanitation.285  Well-known waterborne diseases, although still important worldwide, 
have decreased substantially in the United States and other industrialized countries.286  Enteric 
(intestinal) pathogens still occur and any potable water supply receiving human or animal wastes 
can be contaminated with microbial agents.  Even pristine water supplies have been linked to 
disease outbreaks, presumably from wildlife in the watershed.  Because Giardia is endemic in 
wild and domestic animals, infection can result from water supplies that have no wastewater 
contribution.287

 
Enteric microbial pathogens in wastewater are substantially removed by conventional treatment, 
although they are not completely eliminated even with disinfection.  Fecal coliform bacteria, 
which are used as an indicator of microbial pathogens, are typically found at concentrations 
ranging from 105 to 107 colony-forming units per 100 milliliters (CFU/100 ml) in untreated 
wastewater.  Advanced wastewater treatment may remove as much as 99.9999+ percent of the 
fecal coliform bacteria; however, the resulting effluent has detectable levels of enteric bacteria, 
viruses, and protozoa, including Cryptosporidium and Giardia.288  These data suggest that 
wastewater discharges are contributing enteric pathogens to ambient surface waters, many of 
which may be used downstream for drinking purposes.  It is now known that most documented 
outbreaks of waterborne disease in the United States are caused by protozoan and viral pathogens 
in waters that have met coliform standards.289

 
Wastewater Reuse 

Literature Search on the Use of Reclaimed Water for Various Recreational and 
Municipal Purposes (Indicator) 

Reuse of municipal wastewater has become increasingly important during the past several 
decades due to the growth in urban population, constraints on the development of new water 
sources, and more stringent treatment requirements to protect the quality of the receiving water 
for aquatic life.  The use of reclaimed water for non-potable purposes can greatly reduce the 
demand on potable water sources in areas lacking sustainable, high-quality water supplies.  
Reuse is practiced extensively in the United States and around the world.  California, Arizona, 
and Florida are at the forefront of water reuse.290  In 1995, for example, the USGS291 reported 
that more than one billion gallons per day of reclaimed water were used in the United States; 
reported use for California and Arizona was 334 and 180 million gallons per day, respectively.  
Reuse of municipal reclaimed water is presently about 4.8 billion gallons per day in the United 
States, or about one percent of all freshwater withdrawals.292   
 
Reclaimed water is most commonly used for non-potable purposes, such as agriculture, 
landscape irrigation, power plant cooling, industrial processing, dust control, and fire 
                                                 
285 Bouwer, 1994 
286 National Research Council, 2003 
287 Id. 
288 Rose et al., 1996 
289 National Research Council, 2003 
290 Solley et al., 1998 
291 Id.  
292 U.S. Department of Energy, 2001 
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suppression.  Other non-potable applications include recreational and environmental uses, 
ranging from aesthetic ponds and ornamental fountains to full-scale development of water-based 
recreational sites for swimming, fishing, and boating.293  Non-potable reuse is a widely accepted 
practice that will continue to grow.294   
 
Although most reclaimed water projects have been developed to meet non-potable water 
demands, a number of projects use reclaimed water indirectly for potable purposes.  These 
projects include numerous groundwater recharge facilities that have operated successfully for 
many years to replenish public drinking water supplies.295  Additional treatment of the reclaimed 
water occurs during groundwater recharge from natural filtration by the underground sediments 
and rock formations.296  The resulting soil-aquifer treatment removes essentially all of the 
suspended solids and microorganisms that may be present and substantially reduces the 
concentration of metals, nitrogen, phosphate, ammonia, and dissolved organic compounds in the 
reclaimed water.297  Further, although there is only limited research available, a recent study 
indicates that more than 90 percent of the hormonally active compounds (synthetic organic 
compounds that can block, mimic, stimulate, or inhibit the production of natural hormones) in 
wastewater are removed during soil-aquifer treatment, primarily by biodegradation.298   
 
The use of higher levels of treatment makes reclaimed water a technically and economically 
feasible source of potable water.299  The practice of direct potable reuse, however, is generally 
not practiced due to the lack of public acceptance.  In the future as water supplies become scarcer 
and the costs for acquiring and treating new supplies increase, direct potable reuse may become 
more acceptable.  Residents of Orange County, California have broadly embraced plans for a 
$487 million “toilet-to-tap” project that promises to provide dependable, cheaper supplies to 
water scarce Southern California.  The project, when it comes on line in 2007, will purify enough 
wastewater to serve 140,000 households.300

 
Discussion of Existing Water Rights and the Ability to Implement the Proposed 
Snowmaking With or Without Procuring Additional Water Rights (Indicator) 

The City of Flagstaff has agreed to provide the Snowbowl with up to 1.5 million gallons per day 
(MGD) of Class A+ reclaimed water for snowmaking purposes from the beginning of November 
through the end of February each winter.  The source of water is the Rio de Flag Water 
Reclamation Facility (WRF).  The contract is for a period of five years with terms for renewal of 
three(3) additional five (5) year periods.  Currently, this same water is used to irrigate City parks 
and school playgrounds, but is mostly unused in the winter.  Treated water that is not reused is 
discharged to Rio de Flag drainage, where it creates a limited reach of dependent riparian habitat 
in the normally dry river channel.  The extent of surface water downstream from the Rio de Flag 

                                                 
293 U.S. Environmental Protection Agency, 2003a 
294 Id. 
295 U.S. Environmental Protection Agency, 2003a 
296 Bouwer et al., 2002 
297 Bouwer et al., 2002a 
298 Zhang et al., 2003   
299 National Research Council, 2003 
300 Los Angeles Daily News, 2004   
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WRF is limited by infiltration that occurs via fractures and sink holes in the exposed Kaibab 
Formation terrain. 
 
In the western United States, the right to use water has developed through a series of federal and 
state laws and judicial actions.  A water right entitles the right-holder to use water; it is not a right 
of ownership but rather a right of use.  The state generally retains ownership of so-called natural 
or public waters within its boundaries, and state statutes, regulations, and case law govern the 
allocation and administration of the rights of private parties and governmental entities to use 
such water.  The main types of water rights in Arizona are surface water and groundwater rights.  
Each type of right is governed by different laws.   
 
In a semi-arid state, such as Arizona, water rights are often controversial and frequently a matter 
of legal dispute and intervention.  The right to the use of reclaimed water in Arizona is no 
exception, and was established by the 1989 decision of the Arizona Supreme Court in the case of 
Arizona Public Service v. Long.301  In this case, the Arizona Supreme Court determined that 
effluent is neither surface water nor groundwater and cities can put the reclaimed water to any 
reasonable use they see fit, within existing legislative restrictions.  In reaching this decision, 
reclaimed water was determined not to be subject to regulations under Arizona’s surface water or 
groundwater code.  The Court ruled that effluent discharges are subject to appropriation by 
downstream users, but the cities were not obligated to continue discharge of the effluent to 
satisfy the needs of downstream appropriators. 
 
The case of Arizona Public Service v. Long clarifies the legal basis for the City of Flagstaff to 
sell reclaimed water for reuse.  The use of reclaimed water by the Snowbowl, as well as other 
customers currently using reclaimed water for irrigation, is not restricted by water rights.   
 

RIO DE FLAG WATER RECLAMATION FACILITY 
Description and Quantification of the Rio de Flag Water Reclamation Facility’s 
Historic Seasonal Discharges (Indicator) 

The Rio de Flag WRF was constructed in 1992 following a comprehensive evaluation of the City 
of Flagstaff’s future water and sewer needs.  At that time, the city’s wastewater was treated at the 
Wildcat Hill Wastewater Treatment Plant (WWTP) in east Flagstaff, which was nearing total 
design capacity.  The Rio de Flag WRF was built to provide four millions gallons per day 
(MGD) of additional wastewater treatment capacity, with the potential for expansion to six 
MGD.  The plant was designed to provide advanced treatment of wastewater to produce Grade 
A+ reclaimed water (detailed in the Water Quality of the Rio de Flag WRF section, below) for 
unrestricted non-potable reuse.  This requires, in addition to conventional primary and secondary 
wastewater treatment, advanced treatment for nitrogen removal, ultraviolet disinfection, and 
filtration.  At the time of construction, the city installed approximately 10 miles of distribution 
piping for the reclaimed water system, allowing for reclaimed water deliveries to major irrigation 
and recreation users throughout the city.  
 

                                                 
301 McGinnis, 1990 
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Overview of the Rio de Flag WRF Treatment Process 
The Rio de Flag WRF receives raw wastewater from the Rio de Flag interceptor sewer at a 
location where approximately half of the city’s sewer flow can be obtained.  The process uses 
screening, primary sedimentation, aeration, secondary sedimentation, filtration, and disinfection.   
 
In the primary treatment stage, solids settle out as sludge in the primary clarification tanks and 
are sent to the Wildcat Hill WWTP via sewer pipeline for digestion.  Scum and odors are also 
removed at the primary clarification point.  Wastewater is then gravity-fed for secondary 
treatment through the aeration/denitrification process, where biological digestion of waste 
occurs.  The process used for biological treatment is the Bardenpho Process, in which a two-
stage anoxic/aerobic process removes nitrogen, suspended solids, and BOD from the wastewater.  
The secondary clarifiers remove the by-products generated by this biological process, recycle 
microorganisms back into the process from return activated sludge, and separate the solids from 
the waste system.  The waste sludge is sent to the Wildcat Hill WWTP for treatment.  The water 
for reuse then passes through the final sand and anthracite filters prior to disinfection by 
ultraviolet light radiation.  At this point, the reclaimed water may be either pumped to a two 
million gallon reclaimed water tank at Buffalo Park to be gravity-fed into the reclaimed water 
distribution system, or discharged into the Rio de Flag.  Water supplied for reuse is further 
treated with a hypochlorite solution to assure that residual disinfection is maintained in the 
reclaimed water system. 
 
Due to the close proximity of the Rio de Flag WRF to the central part of the city of Flagstaff, the 
plant was designed and constructed to minimize impacts to surrounding land uses.  The treatment 
components are fully enclosed and utilize an activated carbon system to remove odors prior to 
venting the clean air to the atmosphere. 
 

Pre-treatment Program 
The national pretreatment program under the CWA controls the discharge of pollutants to 
municipal wastewater treatment plants by industrial users.  Discharges to treatment plants are 
regulated primarily by the plant operator, rather than the Federal or State government.   
 
The City of Flagstaff has developed a local pretreatment program to control industrial discharges 
into the city sewer system.  The program has been approved by EPA and ADEQ.  As part of the 
pretreatment program, the Industrial Waste Monitoring Division of the City of Flagstaff Utilities 
Department monitors various industries that discharge wastewater to the municipal sewer system 
and specifies local limits, as applicable, for dischargers to assist the city in achieving compliance 
with its AZPDES permit.   
 
According to sewer use records from January 1999 to April 2001, industrial sources contributed 
approximately 20 percent of the total inflow to the Rio de Flag WRF.302  Industrial discharges 
originate from eight significant industrial users (SIUs) to the city sewers.  In a recently-
completed Local Limits Study, 23 primary pollutants of concern were identified for the Wildcat 
Hill WWTP and Rio de Flag WRF.303  The pollutants include 11 metals and inorganic 

                                                 
302 Pirnie, M., 2002 
303 Id. 
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compounds, eight organic compounds, nitrogen compounds (nitrate and nitrite), and levels of 
BOD and suspended solids.  These pollutants are considered to represent the greatest risk for 
non-compliance with permit limitations for discharges under the City’s AZPDES permit and 
APP.  Pollutants of concern are identified by evaluating the chemicals present in waste streams 
from the SIUs, the background levels of the chemicals present in natural waters and non-
industrial sources, the efficiency of the city wastewater treatment plants to remove the pollutants, 
and analysis of relevant regulatory numerical discharge limits.  Lastly, although discharges of 
non-industrial pollutants are difficult to characterize, key non-industrial pollutants, such as 
pesticides, nitrogen, and volatile organic compounds that present concerns for fire and explosion 
hazards in the collection system, are included as pollutants of concern. 
 
The Rio de Flag WRF has treated wastewater at an average rate of 681 million gallons per year 
(1.87 MGD) during the past four years.  The most recent data from 2002 indicate that 
approximately 25 percent of the wastewater treated at the WRF was beneficially reused in the 
Reclaimed Water System and 75 percent was discharged as Grade A+ treated effluent to the Rio 
de Flag channel.  The reuse is highly seasonal; two thirds of the reuse occurs from May through 
August, when the average demand for reclaimed water has been about one MGD.  In 2003, 
demand for reclaimed water increased to nearly two MGD due to the opening of the Pine Canyon 
Golf Course.  In contrast, only about 55,000 gallons per day of reclaimed water were used in the 
winter months of November through February, representing only four percent of the City’s 
annual water reuse from the Rio de Flag WRF.   
 

Description and Quantification of Current Uses of Reclaimed Water Within the 
City of Flagstaff by Season (Indicator) 

The Rio de Flag WRF currently provides reclaimed water for turf irrigation to the Catholic 
Cemetery; Northern Arizona University; Pine Canyon Golf Course; Flagstaff Medical Center; 
the Flagstaff public school system; and the city’s public parks, facilities, and cemetery.  
Reclaimed water from the Wildcat Hill WWTP is used for irrigation at golf courses, public parks, 
and the Christmas tree farm, and for dust control at various locations in east Flagstaff. 
 

WATER QUALITY OF THE RIO DE FLAG WRF 
Discussion of the Applicability of the Rio De Flag WRF NPDES Permit to the 
Proposed Snowmaking Application (Indicator) 
Description of the Certification Process for Allowing Class A Water to be Used 
for Snowmaking (Indicator) 

The regulatory programs governing reclaimed water reuse have been developed in a risk-based 
framework to protect public health and minimize the hazards associated with potential 
exposures.  ADEQ developed the Reclaimed Water Permit Program to define conditions and 
requirements for reuse of treated municipal wastewater.  The program specifies reclaimed water 
standards and defines five classes of reclaimed water.  Class A reclaimed water is the highest 
quality and is required for reuse applications where there is a relatively high risk of human 
exposure to treated effluent.  For uses where the potential for human exposure is lower, Class B 
and Class C reclaimed water are acceptable.  The Reclaimed Water Quality Standards include 
two “+” categories of reclaimed water, Class A+ and Class B+.  The “+” designation indicates 
that treatment is used to decrease the total nitrogen concentration to less than 10 mg/L in the 
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reclaimed water.  Wastewater treatment facilities providing reclaimed water for reuse must 
identify the class of reclaimed water generated by the facility.   
 
The use of reclaimed water for snowmaking was originally studied as a means of storing effluent 
during winter when land application was not feasible.  Studies and full-scale use of reclaimed 
water in snowmaking have been conducted in Colorado, Michigan, and Maine.  The site studies 
showed that converting wastewater to snow improved its quality upon melting and subsequent 
discharge to surface waters.  Snowmelt from reclaimed water exhibited a substantial reduction in 
nutrients, BOD, and suspended solids.304   
 
According to studies conducted by the U.S. Army Corps of Engineers,305 the process of freezing 
and repeated freeze-thaw cycles also destroy bacteria in reclaimed water.  Results indicated that 
more than 99.9 percent of the total coliform bacteria and more than 99 percent of the fecal 
coliform bacteria were removed in the snowmelt from a non-chlorinated secondary wastewater 
effluent supply used in snowmaking.  Other species of bacteria were affected less.  The studies 
also found that many species of bacteria survived the multiple freeze-thaw cycles and reproduced 
in the resultant snowmelt.  Furthermore, much of the snowmelt infiltrated into the ground, where 
additional soil-aquifer treatment and contaminant removal occurred before groundwater was 
discharged into streams. 
 
The use of reclaimed water for snowmaking at commercial skiing operations is beginning to gain 
recognition.  Reclaimed water for snowmaking has been proposed as a method of supplementing 
snowmaking at ski areas throughout the eastern United States306 and in Australia.307  Reclaimed 
water has been used to make snow since 1985 at the Seven Springs Mountain Resort, located 
southeast of Pittsburgh, Pennsylvania.  Seven Springs has an extensive snowmaking system that 
is supplemented with up to 600,000 gallons per day of reclaimed water.308  Reclaimed water used 
for snowmaking at Seven Springs is gray water derived from wastewater treatment lagoons.  The 
gray water is discharged to a series of ponds, which receive water from springs and on-site 
stormwater runoff prior to reuse applications.  Effluent is also used at the resort in the summer 
for golf course irrigation. 
 
The State of Arizona allows Class A and A+ reclaimed water for direct reuse in snowmaking.  
Due to the relatively high risk of human exposure to potential contaminants in reclaimed water, 
ADEQ has developed strict and specific treatment requirements for reuse applications having 
higher degrees of public contact, such as skiing, that include secondary treatment, filtration, and 
disinfection.  In meeting these requirements, the reclaimed water is considered acceptable for 
unrestricted recreational use.   
 
All wastewater treatment facilities providing reclaimed water for reuse must have an Individual 
Aquifer Protection Permit (APP), or amend their existing APP to contain certification for a 

 
304 Wright Water Engineers, 1988; Wright-Pierce Engineers, 1999; Maine Lagoon Task Force, 2003 
305 Parker et al., 2000 
306 U.S. Environmental Protection Agency, 1992 
307 Tonkovic and Jeffcoat, 2002; ABC Online, 2003 
308 S. Eutsey, personal communication 
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particular class of reclaimed water.  The Rio de Flag WRF operates under a 1997 APP309 that 
was reissued with Significant Amendment in April, 2002.  The APP was amended to classify the 
Rio de Flag WRF for production of Class A+ reclaimed water.  The amended APP allows the city 
to operate the Rio de Flag WRF with a maximum average monthly flow of 4.0 MGD and reuse 
effluent under a Reclaimed Water Individual Permit310 that was issued in May 2002.  The APP is 
valid for the life of the facility and the Reclaimed Water Permit must be renewed every five 
years. 
 

Documentation of Compliance with State and Federal Water Quality Standards 
Regarding Class A Wastewater and its Uses (Indicator) 

The Rio de Flag WRF is authorized to discharge treated wastewater to the Rio de Flag under 
NPDES Permit311 (currently referred to as an AZPDES Permit since the program has been 
delegated to State authority) that was issued in November 1999.  Effluent limitations and 
monitoring requirements are specified for a wide variety of conventional wastewater treatment 
parameters, trace metals, organic chemicals, and priority pollutants.  Additionally, the discharge 
is periodically monitored for chronic toxicity by prescribed whole effluent toxicity (WET) tests.  
The WET test replicates, to the greatest extent practicable, the actual environmental exposure of 
aquatic life to the aggregate toxic effects of a wastewater discharge.312  
 
The AZPDES Permit requires that water quality of the reclaimed water meet State Surface Water 
Quality Standards (SWQS) for discharge to the Rio de Flag.  The Arizona Department of 
Environmental Quality (ADEQ) has assigned designated uses of partial-body contact (PBC) and 
aquatic and wildlife for effluent-dependent water (A&Wedw) to the receiving waters of the Rio 
de Flag WRF.   
 
More than 40 years of experience in water reuse has led to formulation of guidelines, rules, and 
water quality standards for a variety of reuse applications.  Arizona, together with California and 
Florida, are among the few states that have developed enforceable programs and specific 
requirements for treatment, treatment reliability criteria, and water quality standards for various 
reuse applications to protect public health and the environment.313  The level of treatment and 
water quality criteria are based on the expected degree of contact with reclaimed water by the 
public and aquatic animals and plants.   
 
As noted in the previous sections, the Rio de Flag WRF has three water permits that govern 
wastewater reclamation, reuse, and facility discharges.  The ADEQ administers these permits.  
 
Monitoring data for the AZPDES Permit is submitted in monthly Discharge Monitoring Reports 
(DMRs) to ADEQ.  Monthly DMRs for 2001 and 2002 were reviewed to document compliance 
with the permit terms and conditions.  All regulated parameters in the reclaimed water met 
established numerical limits for designated uses of PBC and A&Wedw assigned to the Rio de 

                                                 
309 APP P-102421 
310 R-102421 
311 AZ0023639 
312 U.S. Environmental Protection Agency, 2003b 
313 National Research Council, 2003 
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Flag.  The reclaimed water also met the numerical criteria for all protected end uses of Arizona 
surface water, including designated uses with much more restrictive criteria than PBC and 
A&Wedw. 
 
EPA and ADEQ conduct annual inspections of the Rio de Flag WRF to assure the facility is 
operated and maintained in compliance with Federal and State regulations.  NPDES inspection 
reports obtained for the past four years indicate that no deficiencies were found in the operation 
and maintenance of the Rio de Flag WRF. 
 
Monitoring data for the APP and the Reclaimed Water Permit is submitted to ADEQ in quarterly 
Self-Monitoring Report Forms (SMRFs).  Quarterly SMRFs obtained for 2001 and 2002 indicate 
full compliance with permit terms and conditions.  All regulated parameters in the reclaimed 
water met established numerical limits for Aquifer Water Quality Standards, which are 
equivalent to EPA Primary Drinking Water Standards.  Additionally, of the enteric viruses or 
parasites tested in reclaimed water, none have been detected. 
 
ADEQ was interviewed to appraise the Rio de Flag WRF operations and confirm the facility 
compliance status.  In a letter dated September 9, 2003, ADEQ stated that its review of the 
facility file and existing information in the wastewater compliance, enforcement, and tracking 
database indicates the Rio de Flag WRF is in compliance with the APP and the AZPDES 
Permits.  Further discussions with the Northern Regional Office, Water Permits Section, and 
Water Quality Compliance Section of the ADEQ Water Quality Division confirmed there were 
no known compliance issues or operating concerns associated with the Rio de Flag WRF.  
ADEQ staff openly commended the exemplarily performance of the Rio de Flag WRF and City 
of Flagstaff Utilities Division.  
 
ENVIRONMENTAL CONSEQUENCES 

SUMMARY OF ENVIRONMENTAL CONSEQUENCES AND CONCLUSIONS 
Major conclusions and determinations of this Watershed Resources analysis are summarized 
below.  A more detailed analysis of the direct and indirect environmental consequences – from 
which this summary was derived – follows. 
 

Direct Effects 
The proposed snowmaking and facility improvements considered in Alternative 2 would have the 
net effect of increasing groundwater recharge and solute concentrations in groundwater in the 
areas where snowmaking would be implemented.  Under dry year or wet year less overall 
groundwater recharge – attributable to the applied snowmaking – would result than those 
calculated for average precipitation conditions.  Groundwater recharge occurring in areas of 
proposed snowmaking would contain larger concentrations of TDS, TOC, total nitrogen, and 
other dissolved constituents from the reclaimed water than groundwater recharge from natural 
precipitation.  However, the solute concentrations would be decreased substantially from 
concentrations in the reclaimed water by commingling and blending with natural precipitation.  
For example, projected average concentrations of TDS and TOC in recharge in the Snowbowl 
sub-area, where more than 90 percent of the snowmaking activity would take place, are projected 
to be reduced by a factor of four from reclaimed water concentrations.   
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Although the proposed implementation of Alternative 2 would increase the amount of 
groundwater recharge and solute concentrations in groundwater recharge in the immediate 
vicinity of the Snowbowl, it would not comprise a direct impact on any groundwater users or 
potential receptors in the Snowbowl sub-area or Agassiz sub-watershed because there are no 
wells, springs, or other discharges of groundwater in these areas.   
 
The proposed facilities improvements associated with Alternative 3 would not have any 
consequential direct effects on groundwater recharge or groundwater water quality in the 
Snowbowl sub-area or the Agassiz sub-watershed.   
 

Indirect Effects 
The net effects of additional groundwater recharge and water quality changes from the use of 
reclaimed water for snowmaking over time may potentially comprise an indirect effect on 
groundwater users or potential receptors that are outside the immediate areas of proposed 
snowmaking in Hart Prairie.  Snowmaking and associated additional groundwater recharge may 
potentially increase groundwater availability and the concentration of solutes in groundwater 
downgradient from the Snowbowl.  The nearest known groundwater users and potential receptors 
are the private wells, springs, and stock tanks in Hart Prairie.  As shown in Figure 3H-1, the 
wells, springs, and stock tanks are located more than 3,500 feet west and down slope from the 
nearest areas of proposed snowmaking at the Snowbowl.   
 
Due to the complex movement of groundwater through the surficial deposits and underlying 
volcanic deposits in this area, it is difficult to specifically determine the sources of shallow 
groundwater for the perched aquifers in the Hart Prairie area.  Therefore, the degree to which any 
change in groundwater availability or water quality resulting from implementation of Alternative 
2 actions would impact the wells, springs, and stock tanks in this area can not be projected with 
certainty.  Consequently, the potential contribution and effect of any additional recharge from 
areas of snowmaking to specific potential receptors in Hart Prairie can not be precisely projected.  
However, the projections of groundwater recharge and water quality impacts for the Hart Prairie 
watershed discussed can provide a conceptual approximation of the potential magnitude of 
impacts to groundwater users in this area.  Based on these projections, the snowmaking proposed 
in Alternative 2 may contribute a minor amount of groundwater to underlying aquifers, including 
the perched aquifers in the Hart Prairie watershed.  The additional groundwater could possibly 
benefit groundwater users and other potential receptors, such as wildlife and vegetation that are 
supported by the shallow perched groundwater system and small springs and associated seeps.  
The overall effect, however, is not expected to be significant due to the small incremental 
increase to water supply, which is on the order of five percent of the projected existing Hart 
Prairie groundwater recharge, in years of average precipitation.   
 
The limited degree by which the proposed snowmaking may impact groundwater availability and 
water quality to potential receptors in Hart Prairie is further substantiated by research conducted 
by NAU faculty and students in the Fern Mountain Botanical Area and Homestead at Hart 
Prairie.  For example, Gavin314 created a predictive numerical groundwater flow model to 
determine what change from average precipitation conditions would be necessary to create a 
minimum depth to water requirement for Bebb willow germination at one spring location in the 
                                                 
314 Gavin, A., 1998 
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Fern Mountain Botanical Area.  Model simulations indicate it would require a minimum of an 
eight percent increase in recharge from average conditions to create minimum conditions 
favorable to recruit and maintain new willow seedlings. 
 
While the water quality impact to downgradient groundwater users in Hart Prairie can not be 
projected with any certainty, it is clear there would be substantial attenuation of solute 
concentrations as the reclaimed water in artificial snow combines with natural precipitation, 
infiltrates from the area of snowmaking, and blends with other groundwater recharge and 
groundwater in storage as it moves downgradient to the perched aquifers underlying Hart Prairie.  
It is expected that certain nutrients and dissolved organic constituents in reclaimed water would 
be removed though physical, chemical, and biological uptake during infiltration in surficial soils 
and underlying sediments.  Based on calculations of blending and resulting chemical quality of 
water projected to be available for groundwater recharge in the Hart Prairie watershed, there may 
be more than an order of magnitude decrease in concentration of solutes, such as TDS and TOC, 
from the reclaimed water used in snowmaking to the resulting groundwater underflow to the Hart 
Prairie watershed.  Consequently, although there could be potential increases of dissolved salts 
and other constituents of reclaimed water in groundwater downgradient from the areas of 
snowmaking, the water quality impact is likely to be limited due to the substantial extent of 
groundwater recharge resulting from yearly precipitation in all but the driest climatic conditions 
throughout Hart Prairie and the upper sub-watersheds compared to that derived from proposed 
snowmaking. 
 

DETAILED ANALYSIS OF DIRECT AND INDIRECT EFFECTS  
Quantification of Anticipated Annual Water Use  
Use of reclaimed water for snowmaking purposes between November and February of 
each year could affect aquifer recharge. 

Indicators: 
Quantification Of Anticipated Snowmaking Water Use in Average Dry, Median, and 
Wet Years 
Quantification of Anticipated Total Consumptive Water Losses (i.e., Evaporation, 
Evapotranspiration, Sublimation) Resulting from Proposed Snowmaking 

Direct and indirect environmental consequences for the three alternatives were evaluated by 
projecting hydrologic conditions for average, dry, and wet climatic conditions based on 
calculations of precipitation, snowmaking water use, watershed losses, and groundwater 
recharge, and by making assumptions for chemical quality of reclaimed water and natural 
precipitation.   
 
Direct impacts of the proposed use of reclaimed water for snowmaking were estimated by 
calculating and comparing the volume and chemical quality of groundwater recharge projected to 
occur in the immediate proximity of snowmaking areas (Snowbowl sub-area and Agassiz sub-
watershed, shown on Figure 3H-1).   
 
Indirect impacts were determined by calculating and comparing the volume and chemical quality 
of groundwater recharge that is assumed may potentially impact users of groundwater yielded 
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from wells, seeps, or springs in the watersheds that receive groundwater underflow from the 
snowmaking areas of the Snowbowl sub-area.   
 
Projected hydrologic conditions under all three alternatives for the Snowbowl sub-area, Agassiz 
sub-watershed, and the Hart Prairie watershed are given in tables 3H-1, 3H-2, and 3H-3.   
 

Alternative 1 – No Action 
Under the No Action Alternative, implementation of snowmaking infrastructure would not 
occur, and current conditions as presented above would be expected to persist.  No machine-
produced snow would be applied within the project area. 
 

Alternative 2 – The Proposed Action  
Under the Proposed Action, a total of 205.2 acres of snowmaking terrain would be implemented 
at the Snowbowl.  This terrain would be primarily implemented within the Snowbowl Sub-area, 
with smaller acreages implemented in other proximal watersheds. 
 
The depth of snow that would be initially produced on existing and proposed terrain would result 
in an average coverage depth across all terrain types of slightly more than 25 inches of snow.  
Estimated operational conditions under the varying climatic scenarios are outlined as follows:315

 
1. Once all the trails have been covered with the specified depth of snow, resurfacing 

operations would typically commence to recover from any thaws and replenish snow that 
has become hardened through wear and temperature cycling.  The amount of resurfacing 
required would depend on natural snowfall.  In a wet year, it is estimated that only the 
initial application would be required.  This application could be spread out over the 
season if there was abundant snow early in the year, or it could be concentrated at the 
beginning of the season if the bulk of the snow arrives after December. 

 
2. On an average year, it is estimated that an additional half-application of machine-

produced snow would be required after the initial coverage for a seasonal total of 1.5 
coverages.   

 
3. On a dry year, it is estimated one additional full application of machine-produced snow 

would be required after the initial coverage for a seasonal total of two coverages. 
 

Snowbowl Sub-area 
The reader is referred to Table 3H-6 for this discussion of hydrologic impacts to the Snowbowl 
Sub-area.   
 

                                                 
315 Sno.matic, 2003 
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Average Precipitation Years 
The Proposed Action would likely have the net effect of increasing groundwater recharge in the 
areas where snowmaking would be implemented.  In average years, the proposed snowmaking 
operations in Alternative 2 are estimated to contribute approximately 187 AF of additional 
recharge within the Snowbowl sub-area.  This snowmaking contribution represents an increase of 
approximately 14 percent when compared to the average volume of natural groundwater 
recharge estimated to occur in this very limited area of San Francisco Mountain.   
 

Low Precipitation Years 
In dry years, when snowmaking is increased, the available water for recharge is substantially 
decreased due to increased atmospheric losses from evaporation, evapotranspiration, and 
sublimation in the watershed; snowmaking would contribute a larger fraction of the total 
recharge, although less water in absolute terms.  Table 3H-6 indicates that in the dry-year 
precipitation analysis, approximately 40 AF of additional water is estimated to be available for 
recharge due to snowmaking operations; this volume represents a 30-percent increase in recharge 
from estimated natural ground water recharge.   
 

Above-Average Precipitation Years 
In wet years, when snowmaking is not as necessary, much more snowmelt is available to 
recharge and it contains a substantially smaller proportion of machine-produced snow than in dry 
and average years.  Estimated water losses would comprise a smaller fraction of the available 
precipitation; therefore, the additional estimated recharge contributed from snowmaking is a 
smaller fraction of the total estimated recharge.  In the wet-year case, approximately 106 AF of 
additional water is estimated to be available for recharge due to snowmaking operations; this 
volume represents a four percent increase in recharge from estimated natural ground water 
recharge. 
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Table 3H-6 
Projected Hydrologic Conditions in the Snowbowl Sub-Area 

Projected Groundwater 
Concentrations Projected Mass Loading 

  
Area 

(Acres) 
Pptn 

(AF/yr) 

Snow- 
making 
(AF/yr) 

Watershed 
Loss 

(AF/yr) 
Recharge 
(AF/yr) 

Diff. in 
Recharge 

compared to 
Existing 
(AF/yr) 

TDS 
(mg/L) 

TOC 
(mg/L) 

Nitrogen 
(mg/L) 

TDS 
(kg/ha) 

TOC 
(kg/ha) 

Total N 
(kg/ha) 

DRY YEAR                        
Existing Conditions 1,060.8 1,190.2 0 1,057.5 132.6 -- 26.9 0.0 4.5 10.3 0.0 1.7 
Alternative 2 1,060.8 1,190.2 446 1,464.1 172.1 +39.5 901.9 20.7 19.0 445.9 10.3 9.4 
Alternative 3 1,060.8 1,190.2 0 1,033.8 156.4 +23.8 22.8 0.0 3.6 10.3 0.0 1.7 
AVERAGE YEAR             
Existing Conditions 1,060.8 2,892.0 0 1,545.6 1,346.4 -- 6.4 0.0 1.1 24.9 0.0 4.2 
Alternative 2 1,060.8 2,892.0 334 1,692.9 1,533.2 +186.8 79.7 1.7 2.3 351.2 7.7 9.9 
Alternative 3 1,060.8 2,892.0 0 1,522.9 1,369.1 +22.7 6.3 0.0 1.1 24.9 0.0 4.2 
WET YEAR             
Existing Conditions 1,060.8 4,408.0 0 1,604.4 2,803.6 -- 4.7 0.0 0.8 38.0 0.0 6.3 
Alternative 2 1,060.8 4,408.0 223 1,681.7 2,909.9 +106.3 30.6 0.6 1.2 255.8 5.1 10.2 
Alternative 3 1,060.8 4,408.0 0 1,581.9 2,826.1 +22.5 4.7 0.0 0.8 38.0 0.0 6.3 
Notes:  Assumes reclaimed water has: 340 mg/L TDS, 8 mg/L TOC, and 6 mg/L total nitrogen 

Assumes precipitation has: 3 mg/L TDS, 0 mg/L TOC, and 0.5 mg/L total nitrogen 
Assumes all solute mass is conserved; therefore, solutes are concentrated as watershed losses occur 
 
Pptn = precipitation TDS = total dissolved solids mg/L = milligrams per liter AF/yr = acre feet per year TOC =  total organic carbon kg/ha =  kilograms per hectare 
N = Nitrogen 
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Agassiz Sub-Watershed 
For the Agassiz sub-watershed (Table 3H-7), the proposed snowmaking operations are estimated 
to contribute limited additional groundwater recharge in average, dry, or wet years.  Compared to 
existing conditions, the volume of recharge for Alternative 2 is estimated to be roughly 17 AF 
(three percent) greater in an average year, essentially no change in a dry year, and 11 AF (one 
percent) greater in a wet year.   
 

Table 3H-7 
Projected Hydrologic Conditions in the Agassiz Sub-Watershed 

Projected Groundwater 
Concentrations 

 
Area 

(Acres) 
Pptn 

(AF/yr) 

Snow-
making
(AF/yr) 

Watershed 
Loss 

(AF/yr) 
Recharge
(AF/yr) 

Diff. in 
Recharge 

Over 
Existing 
(AF/yr) 

TDS 
(mg/L) 

TOC 
(mg/L) 

Total N 
(mg/L) 

DRY YEAR                  
Existing Conditions 768.8 790.1 0 790.1 0.0 -- NA NA NA 
Alternative 2 768.8 790.1 40 830.2 0.0 0 NA NA NA 
Alternative 3 768.8 790.1 0 790.1 0.0 0 NA NA NA 
AVERAGE YEAR          
Existing Conditions 768.8 1,919.9 0 1,240.1 679.9 -- 8.5 0.0 1.4 
Alternative 2 768.8 1,919.9 30 1,276.7 697.3 +17.4 22.9 0.4 1.6 
Alternative 3 768.8 1,919.9 0 1,260.6 683.5 +3.6 8.4 0.0 1.4 
WET YEAR          
Existing Conditions 768.8 2,926.3 0 1,283.9 1,642.4 -- 5.3 0.0 0.9 
Alternative 2 768.8 2,926.3 20 1,350.9 1,652.9 +10.5 9.4 0.1 1.0 
Alternative 3 768.8 2,926.3 0 1,330.5 1,646.0 +3.6 5.3 0.0 0.9 
Notes:    Assumes precipitation has: 3 mg/L TDS, 0 mg/L TOC, and 0.5 mg/L total nitrogen 

 Assumes all solute mass is conserved; therefore, solutes are concentrated as watershed losses occur 
 

 Pptn = precipitation TDS = total dissolved solids mg/L = milligrams per liter AF/yr = acre feet per year  
 TOC =  total organic carbon kg/ha =  kilograms per hectare N = Nitrogen 

 
Hart Prairie Watershed 

As noted, indirect effects from snowmaking activities associated with the Proposed Action may 
potentially impact the surrounding areas down slope from the Snowbowl SUP area, including:  1) 
Hart Prairie, with four small springs and associated seeps and a number of shallow wells yielding 
groundwater from shallow perched aquifers; and 2) along the southwest flank of Agassiz Peak, 
where four small springs yield groundwater from shallow perched aquifers.  Hart Prairie is the 
primary area of indirect effects because it is in the watershed that receives infiltration from more 
than 90 percent of the snowmaking areas.   
 
The nearest known groundwater users and potential receptors are the private wells, springs, and 
stock tanks in Hart Prairie that are more than 3,500 feet downgradient from the area of proposed 
snowmaking.  The reader is referred to Table 3H-8.  Implementation of Alternative 2 may 
contribute a minor amount of groundwater to underlying aquifers including the perched aquifers 
in the Hart Prairie watershed.  Because recharge infiltrates rapidly to underlying aquifers, and the 
local recharge near the springs is projected to be sufficient to provide the observed discharge, it 
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is not known if any groundwater recharge from the areas of snowmaking reaches the shallowest 
perched aquifers down slope at the springs in Hart Prairie.  However, to the extent it does 
contribute to discharge at the springs, the additional recharge from Alternative 2 would benefit 
groundwater users and other potential receptors, such as wildlife and vegetation that are 
supported by the shallow perched groundwater system and small springs and associated seeps.  
The overall effect, however, is not expected to be major due to the small incremental increase to 
water supply, which is on the order of five percent of the projected existing Hart Prairie 
groundwater recharge, in years of average precipitation.   
 

Average Precipitation Year 
In an average precipitation year, the proposed snowmaking activity in the Proposed Action is 
projected to contribute approximately 187 AF of additional groundwater recharge from the 
Snowbowl sub-area within the Hart Prairie watershed.  This recharge contribution represents an 
increase of more than four percent to the volume of groundwater recharge projected to occur due 
to infiltration of natural precipitation in the Hart Prairie watershed in average precipitation years.   
 

Below Average Precipitation Year 
In the dry-year case, approximately 39 AF of additional groundwater recharge is attributed to 
Alternative 2 activities; this volume is an increase of roughly 17 percent from the projected 
existing conditions.   
 

Above Average Precipitation Year 
In the wet-year case, roughly 198 AF of additional recharge is projected to occur in the Hart 
Prairie Watershed; this volume is an increase of roughly two-percent from existing conditions.   
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Table 3H-8 
Projected Hydrologic Conditions in the Hart Prairie Watershed 

Projected Groundwater 
Concentrations 

 
Area 

(Acres) 
Pptn 

(AF/yr) 

Snow- 
making 
(AF/yr) 

Watershed 
Loss 

(AF/yr) 
Recharge 
(AF/yr) 

Diff. in 
Recharge 

Over 
Existing  
(AF/yr) 

TDS 
(mg/L) 

TOC 
(mg/L) 

Total N 
(mg/L) 

DRY YEAR                  
Existing Conditions 4,249.9 4,353.8 0 4,125.5 228.3 -- 57.2 0.0 9.5 
Alternative 2 4,249.9 4,353.8 446 4,532.1 267.7 31.1 615.2 13.3 18.1 
Alternative 3 4,249.9 4,353.8 0 4,101.8 252.1 23.8 50.2 0.0 8.6 
AVERAGE YEAR          
Existing Conditions 4,249.9 10,579.1 0 6,295.4 4,283.7 -- 7.4 0.0 1.2 
Alternative 2 4,249.9 10,579.1 334 6,442.6 4,470.5 186.8 32.5 0.6 1.6 
Alternative 3 4,249.9 10,579.1 0 6,272.7 4,306.4 22.7 7.4 0.0 1.2 
WET YEAR          
Existing Conditions 4,249.9 16,124.5 0 6,583.5 9,540.9 -- 5.1 0.0 0.8 
Alternative 2 4,249.9 16,124.5 223 6,569.2 9,738.9 198.0 12.8 0.2 1.0 
Alternative 3 4,249.9 16,124.5 0 6,561.0 9,563.4 22.5 5.1 0.0 0.8 
Notes: Assumes precipitation has: 3 mg/L TDS, 0 mg/L TOC, and 0.5 mg/L total nitrogen  
 Assumes all solute mass is conserved; therefore, solutes are concentrated as watershed losses occur 

 
AF/yr = acre feet per year   TDS = total dissolved solids Pptn = precipitation  TOC = total organic carbon 
N = nitrogen mg/L = milligrams per liter 
 

Alternative 3 
Proposed vegetation and soil disturbance associated with Alternative 3 would result in a slight 
calculated difference in watershed losses compared to the existing conditions.  In the Snowbowl 
sub-area, the proposed Alternative 3 improvements are projected to result in approximately one 
to two percent decrease in atmospheric losses and a corresponding increase in recharge in an 
average precipitation year.  Overall, changes of this limited magnitude are not expected to have 
any consequential impacts on environmental or hydrologic conditions with respect to the water 
resource issues.     
 

Snowbowl Sub-Area 
Without the addition of snowmaking, Alternative 3 would contribute less additional ground water 
recharge than the Proposed Action in average, dry, and wet years.  As indicated Table 3H-6, in 
the average year analysis, roughly 23 AF of additional water is estimated to be available for 
recharge; this volume represents a 1.7-percent increase in recharge from estimated existing 
conditions.  Increases during dry and wet years are estimated to be about 18 percent and about 
one percent, respectively. 
 

Agassiz Sub-Watershed 
The facilities improvements proposed without snowmaking in Alternative 3 have about the same 
effect as Alternative 2 on estimated volumes of groundwater recharge in dry and wet years (Table 
3H-7), and provide less recharge than Alternative 2 in an average year. 
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Water quality and use of reclaimed water in the snowmaking system. 
The application of Class A reclaimed water for snowmaking within the SUP area may 
affect water quality within the receiving sub-watersheds. 

Indicators: 
Analysis of Potential Water Quality Effects Of Using Reclaimed Water in the 
Snowmaking System to Downgradient Users 

Alternative 1 – No Action 
Under the No Action Alternative, no new construction or watershed modification would occur.  
Present hydrogeologic conditions would effectively continue during the planning horizon of this 
document.   
 

Alternative 2 – The Proposed Action 
Recharge estimates from simulated hydrologic conditions for average, dry, and wet years were 
used to project effects on water quality from snowmaking operations.  Projected concentrations 
of total dissolved solids (TDS), total organic carbon (TOC), and total nitrogen in groundwater 
recharge are given in tables 3H-6 and 3H-7.  Projected concentrations were calculated as the 
weighted average of reported concentrations of these solutes in reclaimed water from the Rio de 
Flag WRF and precipitation in northern Arizona.  Solute concentrations in the source waters are 
conserved in the mixing calculation and are assumed to be completely retained in the resulting 
groundwater recharge.  Therefore, it is assumed that, although water is lost from the source 
waters via evapo-sublimation, all of the solute mass in the source waters remains in the resulting 
recharge.  Table 3H-6 also shows the projected mass loading of solutes in annual groundwater 
recharge within the Snowbowl Sub-area expressed as kilograms per hectare (kg/ha). 
 
This analysis projects solute concentrations only in the water available for groundwater recharge.  
It does not project the absolute solute concentrations in groundwater resulting from recharge 
because:  1) it neglects the complex biogeochemical processes that occur and result in losses and 
uptake of solutes during interaction with vegetation, soils, and underlying sediments; and 2) 
there are no data to estimate the seasonal volumes of perched groundwater available to 
commingle and blend with the recharge water.  It is well documented that nutrients and dissolved 
organic matter are assimilated to varying degrees during infiltration and percolation of water 
through soil and sediments.  Therefore, this analysis provides a conservative, semi-quantitative 
assessment of potential dilution and attenuation, over large areas, of solute concentrations from 
reclaimed water when combined with natural precipitation in groundwater recharge and the 
available amounts of solutes for uptake or migration into groundwater. 
 
TDS was evaluated as a general indicator of inorganic water chemistry and potential changes that 
may occur in concentrations of inorganic solutes when combined with snowmelt from artificial 
snow and natural precipitation in the study area watersheds.  For the purpose of water quality 
projections, the TDS concentration in reclaimed water was assumed to be a constant 340 
milligrams per liter (mg/L).  Actual TDS concentrations in reclaimed water from the Rio de Flag 
WRF are somewhat variable depending on several factors, including the water sources used for 
municipal supply by the City of Flagstaff.  The City provided TDS concentrations detected in 
laboratory chemical analyses for nine samples of reclaimed water obtained from the Rio de Flag 
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WRF from 1993 to 2001.  The TDS concentrations ranged from 320 to 360 mg/L; average 
concentration was 341 mg/L.  While data is insufficient to precisely assess seasonal variability, 
there appears a trend toward higher TDS concentrations in summer than in winter.   
 
Reported TDS concentrations available for natural precipitation in northern Arizona are sparse, 
and there is no such data for the Snowbowl area.  However, data for chemical quality of natural 
precipitation are available for snow samples obtained from the Mogollon Rim in north-central 
Arizona and for snow and rainfall samples obtained at the South Rim of Grand Canyon as part of 
the National Atmospheric Depositional Program.316  Based on these data, the TDS concentration 
in natural precipitation at the Snowbowl was assumed to be 3 mg/L. 
 
TOC was evaluated as a general indicator of the dissolved component of organic matter and 
wastewater compounds and potential changes that may occur in TOC concentrations when 
combined with natural precipitation.  This evaluation did not consider the interaction of 
dissolved TOC in soils and the subsurface environment which may remove organics through 
complexation or other physical and chemical processes.  TOC is considered in this analysis 
because it is becoming more common as a surrogate measure of gross organic content and as a 
practical indicator of the presence of many unidentified and unregulated residual organic 
contaminants in reclaimed water.317  For the purpose of water quality projections, TOC 
concentration in reclaimed water was assumed to be a constant 8.0 mg/L.  Actual TOC 
concentration in reclaimed water is variable.  TOC concentrations were detected in laboratory 
chemical analyses for 19 samples of reclaimed water obtained from the Rio de Flag WRF from 
1993 to 2001.  The TOC concentrations ranged from 1.7 to 17 mg/L; average concentration was 
7.8 mg/L.  Data are insufficient to assess seasonal variability 
 
Natural precipitation in Alpine environments is not expected to contain significant concentrations 
of TOC.  Studies318 indicate that small concentrations (in the magnitude of 20 micrograms per 
liter) of the organic ions, acetate and formate, were detected in snow throughout the Mogollon 
Rim and larger concentrations have been reported for snow near major population centers.  For 
the purpose of water quality projections, the TOC concentration in precipitation in the Snowbowl 
area was assumed to be zero.   
 
Total nitrogen was evaluated as a general indicator of nutrient loading from the presence of 
nitrogen- and phosphorous-based compounds in reclaimed water and potential changes in 
concentration when combined with natural precipitation.  This evaluation did not consider 
biological uptake, bacterial decomposition, or other nitrogen removal mechanisms.  For the 
purpose of water quality projections, total nitrogen concentration in reclaimed water was 
assumed to be 6.0 mg/L.  Actual total nitrogen concentration in reclaimed water from the Rio de 
Flag WRF is measured monthly and reported in quarterly SMRFs submitted to ADEQ for APP 
compliance.  In 2002, total nitrogen concentration ranged from 4.1 to 6.6 mg/L in samples 
obtained from the reclaimed water.  Most of the nitrogen detected was in the form of nitrate, 
which ranged in concentration from 3.1 to 5.0 mg/L (as nitrogen).  Smaller amounts of nitrogen 
are present as ammonia and other inorganic and organic nitrogen compounds.  

 
316 NADP, 2003 
317 McEwen and Richardson, 1996; Crook and Sakaji, 2000 
318 Barbaris and Betterton, 1994 
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Nitrogen in the form of nitrate and ammonium ions is present at trace concentrations in natural 
precipitation.  According to 2002 NADP precipitation data, the average nitrate and ammonium 
concentrations were 1.26 mg/L and 0.31 mg/L, respectively.  Data collected at the NADP site at 
the South Rim of Grand Canyon indicates an increasing trend in nitrogen ion species since 
testing began in 1981.  Based on the 2002 data, the total nitrogen concentration in precipitation 
was assumed to be 0.5 mg/L (as nitrogen).    
 
The proposed implementation of Alternative 2 and additional groundwater recharge associated 
with use of reclaimed water for snowmaking would increase the concentration of solutes in 
groundwater.  Groundwater recharge that occurs in areas of proposed snowmaking would contain 
larger concentrations of TDS, TOC, total nitrogen, and other dissolved constituents from the 
reclaimed water than groundwater recharge from natural precipitation.  However, the solute 
concentrations would be decreased substantially from concentrations in the reclaimed water by 
commingling and blending with natural precipitation.  For example, projected average 
concentrations of TDS and TOC in recharge in the Snowbowl sub-area, where more than 90 
percent of the snowmaking activity is proposed to take place, would be reduced by a factor of 
four from reclaimed water concentrations.  
  
The additional solute contribution from the reclaimed water used for snowmaking would 
increase the concentration of solutes in groundwater recharge that occurs in the Hart Prairie 
watershed.  However, the water quality impact to downgradient groundwater users in Hart Prairie 
can not be projected with any certainty.  As described above, it is not known if any groundwater 
recharge originating in the vicinity of the Snowbowl and areas of proposed snowmaking 
contributes to the discharge from springs in Hart Prairie; most or all of it may infiltrate to the 
deeper perched aquifers in Hart Prairie before it reaches the spring areas.  It is expected, though 
neglected in the quantitative projections of impact, that certain nutrients and dissolved organic 
constituents in reclaimed water would be removed though physical, chemical, and biological 
uptake during infiltration in surficial soils and underlying sediments.  It is also clear there would 
be substantial attenuation of solute concentrations as the reclaimed water in artificial snow 
combines with natural precipitation, infiltrates from the area of snowmaking, and blends with 
other groundwater recharge and groundwater in storage as it moves downgradient to the 
underlying perched aquifers.  Based on calculations of blending and resulting chemical quality of 
water available for groundwater recharge in the Hart Prairie watershed, there may be more than 
an order of magnitude decrease in concentration of solutes, such as TDS and TOC, from the 
reclaimed water used in snowmaking to the resulting groundwater recharge in the Hart Prairie 
area.  Consequently, although there could be potential increases of dissolved salts and other 
constituents of reclaimed water in groundwater downgradient from the areas of snowmaking, the 
water quality impact is not likely to be significant due to the substantial extent of recharge that 
occurs in all but the driest climatic conditions throughout Hart Prairie and the upper sub-
watersheds compared to that derived from proposed snowmaking. 
 

Snowbowl Sub-area 
Table 3H-1 gives the TDS, TOC, and total nitrogen concentrations and mass loading projected 
for groundwater recharge in the Snowbowl sub-area for Alternative 2.  For an average 
precipitation year, the projected TDS concentration is about 80 mg/L, TOC concentration is 1.7 
mg/L, and total nitrogen concentration (as nitrogen) is 2.3 mg/L.  Average precipitation yields an 
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estimated mass loading of about 350 kg/ha for TDS, 8.0 kg/ha for TOC, and 10 kg/ha for total 
nitrogen (as nitrogen). 
 
It is important to re-emphasize that these projections are neither absolute nor anticipated 
concentrations in groundwater because:  1) varying biological, chemical, and physical processes 
modify solute concentrations as groundwater interacts with vegetation, soils, and subsurface 
sediments; and 2) there are no data to estimate seasonal volumes of perched groundwater 
available to commingle and blend with the recharge water.  The practical value of these 
projections is to provide a semi-quantitative assessment of the decrease in solute concentrations 
in reclaimed water when combined with natural precipitation for groundwater recharge.  In this 
case, it is shown that concentrations of TDS, TOC, and total nitrogen in reclaimed water are 
decreased substantially by factors ranging from about two to four prior to being further diluted 
by groundwater in the subsurface and decreased by the other processes described above.  In this 
manner, a proper perspective can be developed for the relative environmental impact of the use 
of reclaimed water for snowmaking. 
 
For dryer-than-average years, snowmaking would be intensified and atmospheric water losses 
would be higher, and these conditions would have the effect of increasing solutes in the water 
infiltrating as recharge.  Concurrently, the drier conditions would limit the volume of water 
available for recharge.  In the case of very dry conditions, such as is assumed herein for the range 
of climatic conditions, precipitation would be very limited and the percolation of groundwater in 
the unsaturated zone downward to the perched aquifers would be impeded.  In very dry climatic 
conditions, the mobility of dissolved solutes in the unsaturated zone would be effectively slowed 
until wetter climatic conditions and greater flux of infiltrated water subsequently could 
remobilize the accumulated solutes.  In wetter-than-average conditions, the converse would be 
true.  Increased precipitation and associated groundwater recharge would substantially decrease 
solute concentrations in the unsaturated zone and eventually in the perched groundwater zones.  
The net effect of changes in groundwater recharge from alternating dry, average, and wet 
climatic conditions would be to dilute and attenuate the flux of solute concentrations reaching the 
underlying perched aquifer system.   
 

Agassiz Sub-watershed 
Table 3H-7 provides projected solute concentrations in groundwater recharge in the Agassiz sub-
watershed.  Inspection of this table indicates that the TDS, TOC, and total nitrogen 
concentrations are projected to be about 23 mg/L, 0.3 mg/L, and 1.6 mg/L, respectively, in 
average-year precipitation conditions.  Although these concentrations are larger than comparable 
concentrations assumed for water available for groundwater recharge from natural precipitation, 
the concentrations of TDS and TOC are decreased by more than an order of magnitude from 
concentrations in the reclaimed water.   
 

Hart Prairie Watershed 
Tables 3H-6 and 3H-8 provide the projected solute concentrations in the water available for 
groundwater recharge in the Snowbowl sub-area and Hart Prairie watershed.  As demonstrated 
by the projected groundwater recharge, the combined area that comprises the Hart Prairie 
watershed contributes more natural precipitation to recharge and consequently reduces the 
projected solute concentrations.  The groundwater from this combined area is calculated to have 
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a bulk concentration of about 33 mg/L TDS, 0.6 mg/L TOC and 1.6 mg/L total nitrogen, 
assuming groundwater recharge from the Snowbowl sub-area blends with recharge in the 
surrounding Hart Prairie watershed.  The projected values illustrate that resulting concentrations 
of TDS and TOC are more than an order of magnitude smaller than those in the reclaimed water.  
The projected total nitrogen concentration is not decreased to the same degree due to the input of 
total dissolved nitrogen compounds present in natural precipitation.  
 
Due to the distant location of the four small springs downgradient from the Agassiz sub-
watershed (Figures 3H-1 and 3H-3) and limited overall change in solute concentrations (Table 
3H-7), the anticipated indirect effects to water quality at these springs from Alternative 2 are 
considered to be negligible. 
 

Alternative 3  
The facilities improvements proposed in Alternative 3 have a less significant effect on projected 
water quality impacts to groundwater recharge.  Projected water quality resulting from 
Alternative 3 is very similar to that projected for existing conditions discussed with 
Alternative 1.  
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for watershed resources extends 
from the initial development of the Snowbowl in 1938 into the foreseeable future for 
which this and other projects can be expected to continue within and surrounding the 
Snowbowl SUP area.   

Spatial Bounds 
The physical extent of this cumulative effects analysis comprises the three primary 
watersheds depicted on Figure 3H-1 (the Hart Prairie watershed, Agassiz sub-watershed, 
and Snowbowl sub-area) as well as portions of the surrounding Kachina Peaks 
Wilderness area. 

Past, Present, and Reasonably Foreseeable Future Actions 
Past, present, and reasonably foreseeable activities having potential to cumulatively affect 
watershed resources include: 
 

1. San Francisco Mountain Mineral Withdrawal 
2. Bebbs Willow Restoration Project 
3. Transwestern Lateral Pipeline Project 
4. Inner Basin Water Pipeline Maintenance 
5. Private Land Development 
6. Miscellaneous Recreational Uses 
7. Inner Basin Well Field 
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8. Use of City of Flagstaff Reclaimed Water 
9. City of Flagstaff Water Well Fields 

 
Appendix C includes the full list of past, present and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 - No Action  
None of the identified past, present or reasonably foreseeable activities would combine with the 
effects anticipated under the No Action Alternative to create any major cumulative watershed 
resource effects.  (Refer to Proposed Action discussion.) 
 

Alternative 2 – The Proposed Action 
As indicated below, none of the identified past, present or reasonably foreseeable activities 
would combine with the effects anticipated under the Proposed Action to create any major 
cumulative watershed resource effects.  
 

San Francisco Mountain Mineral Withdrawal  
The Peaks and surrounding area was withdrawn from availability for mineral entry in 2000.  This 
action precludes individuals and entities from staking a mineral claim in preface to planned 
extraction activities within the withdrawn area.  This action has and will provide added 
protection for soil and watershed resources by limiting potential ground disturbing activities 
associated with mining.   
 

Bebbs Willow Restoration Project 
Activities have been undertaken by The Nature Conservancy, Northern Arizona University, and 
the Forest Service to improve ecosystem conditions of the Bebbs willow-wet meadow 
community located in Hart Prairie through prescribed burning and tree thinning.  The objective 
of the restoration project is to improve the hydrologic function in the 170-acre Fern Mountain 
Botanical Area by increasing groundwater availability in the shallow perched aquifer and springs 
which support the riparian habitat.   The impacts from the prescribed burning and tree thinning 
are not considered to be long-term or major with respect to cumulative watershed impacts when 
analyzed cumulatively with the alternatives addressed within this EIS.   
As described in the analysis of indirect effects, the snowmaking proposed in Alternative 2 may 
contribute a minor amount of groundwater to underlying aquifers, including the perched aquifers 
in the Hart Prairie watershed.  The additional groundwater recharge associated with the proposed 
snowmaking, which is around four percent of the volume of average groundwater recharge 
projected to occur, is not sufficient to recruit new willow in Hart Prairie.  As mentioned 
previously, research conducted by NAU in the Fern Mountain Botanical Area and Homestead at 
Hart Prairie indicate it would require a minimum of an eight percent increase in recharge from 
average conditions to create minimum conditions favorable to recruit and maintain new willow 
seedlings.319

 

                                                 
319 Gavin, 1998 
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Transwestern Lateral Pipeline Project 
This project is not within the spatial or temporal bounds of this cumulative effects analysis 
related to potential watershed effects; therefore, there are no cumulative effects to watershed 
resources associated with this project. 
 

Inner Basin Water Pipeline Maintenance  
This project is not within the spatial or temporal bounds of this cumulative effects analysis 
related to potential watershed effects; therefore, there are no cumulative effects to watershed 
resources associated with this project. 
 

Private Land Development   
Private land development within the watershed of the proposed Snowbowl improvements may 
lead to localized water resource impacts.  The primary concern is associated with septic system 
discharges from the Snowbowl combined with those from a number of scattered private 
residences in lower Hart Prairie.  Septic waste disposal has potential to cause local groundwater 
bacterial contamination, particularly where shallow groundwater may interfere with proper leach 
field function.  In areas that are more developed, such as Fort Valley, there have been occasional, 
but major, impacts of enteric bacteria and other septic wastes to shallow wells.320  Due to the 
low-density development in the Hart Prairie area, the overall concern for fecal contamination in 
the watershed is generally low.  Private land development in the Hart Prairie watershed is 
presently limited and likely to remain low density due to Coconino County zoning restrictions 
and availability of land and water supplies.  Additionally, because these homes do not have 
power or winter road access, they are primarily used during the summer months when 
wastewater discharges from the Snowbowl are at their lowest levels.  Therefore, the overall 
effect of potential water quality degradation from area-wide septic systems is expected to be 
negligible.  The affects of septic waste disposal may, however, result in localized impacts within 
the sub-watersheds.   
 
Other land development concerns include land disturbance from road and home-building, waste 
products from domestic livestock, and groundwater withdrawal from private wells.  Due to the 
low-density of existing and planned private land developments within the analysis area, impacts 
from such development are considered to be inconsequential with respect the cumulative 
watershed impacts.   
 

Miscellaneous Recreational Uses  
Recreational use in the Hart Prairie area is moderate and will probably increase in the future.  
Individuals and groups use the area for recreational activities including hiking, camping, 
horseback riding, bicycling, and cross-country skiing.  The recreational land use may cause loss 
of vegetative ground cover, soil compaction, and biological pollution leading to possible 
watershed effects.  Generally, such disturbances are dispersed, localized, and insignificant with 
respect to their contribution to cumulative watershed impacts.  Additionally, the Forest Service 
has developed best management practices to mitigate current and future recreational land uses.   
                                                 
320 Arizona Department of Environmental Quality, 1997 
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Inner Basin Well Field 
The Inner Basin well field for the City of Flagstaff lies outside the proposed areas of 
snowmaking and associated snowmelt runoff from the proposed Snowbowl operations.  Due to 
the spatial separation of these two areas, both in distance and hydrogeologic features, activities at 
the Snowbowl can not impact the perched aquifers that supply groundwater within the Inner 
Basin to city wells.   
 

Use of City of Flagstaff Reclaimed Water   
Reclaimed water diverted to the Snowbowl would not be available for other reuse, such as 
irrigation of turf and dust suppression, within the City of Flagstaff.  However, City of Flagstaff 
Utilities Department records indicate there are only limited demands for reclaimed water during 
the winter months when the proposed diversion to the Snowbowl would occur.   For instance, the 
Rio de Flag WRF produces, on average, approximately 1.9 million gallons of reclaimed water 
per day but diverts only around 55,000 gallons of reclaimed water per day for reuse during the 
period of November through February.  Due to limited irrigation demands in the winter months, 
reuse is not projected to be significant in the future.  Therefore, no major cumulative effects were 
identified for Snowbowl diversion of reclaimed water on water reuse in Flagstaff.   
 

City of Flagstaff Water Well Fields   
Public comments submitted as a portion of this analysis process indicated concerns regarding the 
consumptive use of reclaimed water for snowmaking and the potential impact on recharge to the 
regional C-aquifer in Flagstaff.  The primary concern expressed within the public comments is 
that the use of reclaimed water for snowmaking would reduce winter discharges of treated 
wastewater to the effluent-dependent waters of the Rio de Flag, which directly recharges the 
regional C-aquifer.  The comments note that water reuse for snowmaking would result in 
substantially larger losses due to sublimation and evaporation at the Snowbowl and, therefore, 
substantially less water would be available for recharge to the regional aquifer. 
 
As previously discussed, the right to the use of reclaimed water in Arizona was established by 
the 1989 decision of the Arizona Supreme Court in the case of Arizona Public Service v. Long.321  
In this case, the Arizona Supreme Court determined that effluent is neither surface water nor 
groundwater and cities can put the reclaimed water to any reasonable use they see fit, within 
existing legislative restrictions.  Based upon this decision, the authority of the city to provide 
reclaimed water to the Snowbowl is not subject to decision by the Forest Service and is therefore 
not within the jurisdictional purview of this analysis.     
 
Although this issue extends well beyond the scope of this EIS, data generated during the 
preparation of this analysis provides a quantitative basis to assess these public comments.  The 
following discussion is provided as general information but will not be specifically considered in 
selecting an alternative.   
 

                                                 
321 McGinnis, 1990 
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As noted by Bills et al.,322 some chemical constituents associated with effluent have been 
detected at some wells along the Rio de Flag drainage in east Flagstaff.  These data, together 
with increases in groundwater storage in the Rio de Flag area reported by Bills et al., indicate 
that recharge of effluent occurs in the Rio de Flag area.  However, effluent recharge has occurred 
in this area, particularly in the Fox Glenn area and the Country Club Golf Course reservoirs, long 
before the Rio de Flag WRF was built.  There are presently no data available to provide 
conclusive estimates for the amount or rate of recharge of treated effluent from the Rio de Flag 
WRF.  Estimates given by Schwartzman and Springer323 assume that all discharged effluent that 
escapes evapotranspiration contributes recharge to the regional aquifer; this assumption 
overestimates the recharge because vadose zone processes and perched groundwater zones are 
likely to intercept some of the recharge, even where fractures and sinkholes occur along the Rio 
de Flag.  This is not to say that rapid recharge does not occur along fractures in some areas, but 
the assumption that all of it becomes recharge is not accurate.   
 
The potential changes in recharge to the regional aquifer, assuming effluent discharged to from 
the Rio de Flag WRF provided such recharge with only evapotranspiration losses, are 
summarized in Table 3H-9.   
 

Table 3H-9 
Comparative Groundwater Recharge Estimates 

Analysis of Four-Month Projected Recharge to the Regional Aquifer 
as based on Average Year Precipitation 

 

Existing 
Conditions

(AF) 

Proposed 
Action 
(AF) 

Change in 
Recharge 

(AF) 
Treated effluent released to the Rio de Flaga 632 268  
Evapotranspiration loss from Rio de Flagb 10 4  
Projected recharge from Rio de Flag 622 264 -358 
Reclaimed water use for snowmakingc 0 364  
Projected groundwater recharge from snowmakingd 0 204 204 
Net Change In Recharge   -154 
a Amount of treated effluent released to the Rio de Flag is based on 2002 monthly discharges for the four-month 
period from November through February reported by the City of Flagstaff Utilities Department.   
b Estimated evapotranspiration losses are extrapolated from calculations for evapotranspiration in the water budget prepared by 
Schwartzman and Springer (2002). 
c Estimates for reclaimed water requirements for snowmaking are provided for average-year precipitation conditions by Sno.matic 
Controls and Engineering, Inc. (2003). 
d Estimates of groundwater recharge are derived from modeling results (Resource Engineering, Inc., 2003) for average-year 
precipitation in the combined Snowbowl sub-area and Agassiz sub-watershed. 

 
Based on data developed in this study and as noted in Table 3H-9, proposed snowmaking would 
result in an estimated net average reduction in groundwater recharge to the regional aquifer of 
154 AF per year.  This calculated reduction represents slightly less than two percent of the City 
of Flagstaff’s total annual water production (as averaged over the 10 year period from 1992 to 
2001).   

                                                 
322 Bills, D.J., et al., 2000 
323 Schwartzman, P., and Springer, A., 2002 
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The assumed change in average potential recharge to the C-aquifer in east Flagstaff (364 AF per 
year or 226 gpm) is calculated to cause the equivalent of 20 to 25 feet of additional water level 
drawdown in the nearest future production well, the Rio well, after five years, but less than one 
foot at the other existing production wells in east Flagstaff.  This calculation is made using the 
Theis equation with an average transmissivity of 3,000 gallons per day per foot (average of 
reported values for immediate area), storage coefficient of 0.05 and 0.1 (based on data for 
immediate area), and distances from the flowing reach of the effluent-dependent Rio de Flag of 
0.25 mile for the Rio well and 1.9 miles for the Fox Glenn well.  It is recognized that the Theis 
equation is based on porous media, not fractured media; however, this equation is commonly 
used for such analyses despite its limitations and is appropriate for this case.  For perspective, the 
Arizona Department of Water Resources criterium for excessive water level drawdown impact on 
existing wells due to pumping at new wells in an Active Management Area, such as Prescott, is 
10 feet of drawdown in the first five years of pumping. 
 
Based on these analyses, the cumulative impact from Snowbowl diversion of treated effluent on 
the water available for recharge in the Rio de Flag drainage in the Flagstaff city limits is 
considered to be negligible for overall change in aquifer recharge and for C-aquifer wells more 
than ½ to ¾ mile from the effluent flow in the Rio de Flag.  Cumulative impact is considered to 
be moderate for C-aquifer wells nearer to the effluent flow in the Rio de Flag.  Therefore, there is 
negligible to moderate cumulative watershed impact identified for this issue in relation to the 
alternatives analyzed. 
 

Alternative 3 
None of the identified past, present or reasonably foreseeable activities would combine with the 
effects anticipated under Alternative 3 to create any major cumulative watershed resource effects.   
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
No irreversible or irretrievable effects or commitments to watershed resources are anticipated as 
a result of implementation any of the alternatives. 
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3I. SOILS AND GEOLOGY 

SCOPE OF THE ANALYSIS 
The proposed application of machine-produced snow may have the effect of increasing total 
water availability, potentially leading to an increase in the duration, intensity, and/or quantity of 
total annual snowmelt.  Therefore, this analysis of soils and geology was limited to existing and 
proposed areas of disturbance within the Snowbowl SUP area, as well as terrain proposed to 
receive snowmaking coverage.  Eight sub-watersheds in the vicinity of the SUP area having 
potential to change under the Proposed Action were analyzed in order to make an assessment of 
current and projected annual water balance for use in addressing the indicators in the 
Environmental Consequences section.   
 
EXISTING CONDITIONS 

CLIMATE 
The climate of the San Francisco Peaks, similar to other areas in the state of Arizona, is 
characterized by a cyclic regime of winter precipitation, spring drought, summer precipitation, 
and fall drought.324  Precipitation typically arrives from the northwest in the winter, while its 
origin is from the southeast in the summer.  Winter precipitation, frequently snow at higher 
elevations, is associated with frontal storms moving into the region from the Pacific Northwest.  
Surface heating in the winter is less pronounced than in the summer, thus wintertime upslope air 
movement is comparatively slow.  Wintertime cloud cover is common, and precipitation is 
frequently widespread and relatively low in intensity, promoting infiltration and groundwater re-
charge. 
 
The primary source of moisture for summer rains is the Gulf of Mexico.  This moisture moves 
into the highlands from the southeast, passes over highly heated and mountainous terrain, rises 
rapidly, cools, and condenses.  Summer storms, primarily convectional, are often intense and 
local rather than widespread.  As a result, summer precipitation creates much less groundwater 
recharge when compared to the winter season.  Summer rains typically begin in early July, 
breaking the prolonged spring drought and provides relief from the hot weather of June and July. 
 
Winter precipitation is more variable than summer rainfall in amount and time of occurrence 
from year-to-year.  However, yearly variations in precipitation generally decrease with increases 
in elevation.  Winter precipitation is generally responsible for the majority of the annual recharge 
produced in the region.  Spring drought is often more detrimental to most plants and animals in 
the region than the fall drought, due to the higher temperatures and wind conditions during the 
beginning of the growing season. 
 
Several weather stations are located near the Snowbowl, but no single station adequately 
characterizes the Snowbowl’s climatic regime.  In order to arrive at a site-specific set of climate 
variables for the purposes of modeling the annual water balance at Snowbowl, several sources 
were examined.  Spatially-distributed precipitation estimates from the Parameter-elevation 

 
324 Beschta et al., 1974; Campbell et al., 1982 
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Regressions on Independent Slopes Model (PRISM) 325 were used to characterize the average-
year monthly distribution of precipitation for the project area.  PRISM is a system that uses point 
data and a digital elevation model (DEM) to generate gridded estimates of climate parameters.  
PRISM is well-suited to mountainous regions, because the effects of terrain on climate play a 
central role in the model's conceptual framework.  PRISM provides a robust methodology for 
inference of the average-year monthly climate distribution.  Dry and wet year climate parameters 
were inferred from the average-year PRISM using modifiers computed from nearby regional 
SNOTEL sites. 
 
The results of this precipitation analysis procedure are summarized as an average among all 
delineated sub-watersheds for the Snowbowl SUP area as a whole and are presented in  
Table 3I-1. 
 

Table 3I-1 
Monthly Precipitation 

Arizona Snowbowl Project Area 
Precipitation (Inches) 

Month 
Average 

Year Dry Year Wet Year 
January 2.7 0.6 7.2 
February 2.7 0.4 5.1 
March 3.4 1.1 5.2 
April 2.0 0.4 2.0 
May 1.0 0.2 0.7 
June 0.7 0.3 0.4 
July 4.0 2.1 2.4 
August 4.0 1.4 4.5 
September 2.4 2.3 5.2 
October 1.9 0.9 1.7 
November 2.5 0.8 3.0 
December 2.8 1.9 8.4 
Total 30.0 12.4 45.7 

 Source:  Resource Engineering, Inc., 2003 
 
For temperature, proximal SNOTEL stations provide long-term high-elevation records, although 
the nearest sites, including Fry, Mormon Mountain, and White Horse Lake, are all at lower 
elevations.  In order to derive temperature data, records from Fry, the SNOTEL site closest to the 
Snowbowl, were selected and elevation-adjusted via the dry adiabatic lapse rate.  Inferred 
monthly mean, maximum, and minimum temperature trends for the Arizona Snowbowl vicinity 
are portrayed in Table 3I-2. 
 

                                                 
325 Daly et al., 1994 
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Table 3I-2 
Monthly Temperatures 

Arizona Snowbowl Project Area 
Air Temperature (ºF) 

Month Average Max Min 
January 13.6 31.8 1.2 
February 15.7 34.1 3.1 
March 20.3 39.2 6.1 
April 26.9 46.1 11.2 
May 34.2 54.9 15.9 
June 40.9 65.0 20.7 
July 45.1 73.0 29.2 
August 44.7 72.1 29.3 
September 39.4 67.6 22.8 
October 28.2 55.4 13.5 
November 19.1 38.4 6.1 
December 13.3 31.3 1.5 

 Source:  Resource Engineering, Inc., 2003 
 
The period of record used in the PRISM model’s data averaging and interpolation process 
reflects composited inputs from many weather observation stations over the 1960-1990 time 
period, including NOAA-National Weather Service, BLM RAWS, NRCS-SNOTEL, and other 
climate-recording sites.  It is important to note that this time period represents a relatively moist 
climate in comparison to long-term climatic trends.  Based on tree-ring re-constructions of past 
climate, the last 200 years have been the wettest period within the past 2200 years within the 
Southwestern United States.326  Furthermore, the past 20 years reflect precipitation 23 percent 
higher than the long-term paleoclimatic average.327  The long-term tree-ring climatic record also 
shows that periods of much drier climate of long duration are common in the Southwest, 
including time periods within the late-1200’s and the mid-1600’s where five-year total 
precipitation was only 50 to 60 percent of average. 
 
Nonetheless, the need exists within the context of the present study for climate information that 
uses a robust and high-resolution spatial interpolation mechanism to account for the 
climatological effects of elevation and topography.  The PRISM data provides the best available 
spatially distributed climate data source.  In addition, it is important to recognize that in order to 
derive the dry-year climate used within the water balance calculations for the present study, the 
1960-1990 PRISM average dataset was adjusted using modifier coefficients derived from 2002 
SNOTEL data, the dry year of record within the available SNOTEL datasets.  Examining a 1,000 
year tree-ring historical climate reconstruction specific to Arizona’s northwest climate zone, only 
22 years within the past 1,000 years were as dry or dryer than 2002.328  Therefore, the dry-year 
climate referenced in Table 3I-1 and used within this study’s water-balance calculations, does 
capture a dry extreme even when compared to the long-term climate record. 
                                                 
326 Merideth 2001. 
327 Id. 
328 CLIMAS 2002. 
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CLIMATE CHANGE 
The reader is referred to the Air Quality section of the document, Chapter 3 Section M, for a 
more detailed analysis of climate change. 
 

WATER BALANCE 
The primary watersheds within the Snowbowl SUP area were derived from available digital 
elevation data.  The spatial extent and acres of existing ski trails within each of these watersheds 
is outlined in Table 3I-3.  The table shows only watersheds that would experience changes under 
the proposal. 
 

Table 3I-3 
Sub-Watershed Characteristics 

Watershed 
Watershed Area 

(acres) 
Acres of 

Developed Trails 
Hart Prairie 820.2 17.5 
Humphreys 284.1 21.1 
Lower Agassiz Ridge 232.2 5.5 
Middle Agassiz Ridge 229.1 2.8 
Snowbowl 648.5 86.3 
Sunset 79.6 5.3 
Upper Agassiz Ridge 263.2 0.3 
Total 5,692.3 138.8 

Source:  Resource Engineering, Inc., 2003 
 
The location and extent of these primary watersheds are indicated in Figure 3I-1.   
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There are no continuous records available to assess the annual water balance within these small 
tributary watersheds.  Therefore, water balance scenarios for existing conditions for average, dry, 
and wet years were developed using water balance techniques and snowmelt modeling as 
outlined in detail in two publications:  An Approach to Water Resources Evaluation of Non-Point 
Silvicultural Sources (WRENSS)329 and the Water Management Research Project Handbook.330  
Within the infiltrative andesols331 predominant on the slopes of the San Francisco Peaks, little to 
no net surface runoff is produced from the basins.  Thus, the water balance may be characterized 
by precipitative input, atmospheric and watershed losses, and re-charge to soil and groundwater. 
 

The present water balance for these watersheds is affected by the existing terrain network.  
Various land management actions can, intentionally or unintentionally, affect the water balance.  
For example, numerous studies have demonstrated that timber harvest or eradication, as by 
wildfire, tends to increase water yield and streamflow.332  The creation of openings for ski trails 
involves timber harvest and, as a result, decreases the amount of water loss to the atmosphere.  
This can potentially increase the amount of water available for routing through the watershed, 
via either surface runoff or infiltration.  The mechanisms for this include:  1) decreasing the 
amount of evapotranspiration (use of water by plants) through timber removal; 2) decreasing 
snow loss associated with interception (the trapping of snow in the forest canopy until it is 
sublimated or evaporated to the atmosphere); 3) accelerating runoff (more rapidly removing 
water from the forest thereby reducing the amount available on-site for plant use); and 4) 
increasing deposition in openings (reducing airborne snow particle ablation333 and loss).  In 
addition, in the case of groomed ski trails, it is theorized that snow grooming may affect water 
yield through modifications in snowpack density by grooming equipment and skiers. 
 
Assessing the existing water balance requires an estimation of the amount of excess water 
available from forested and open areas under pre-developed conditions, and a subsequent 
determination of the relative change produced by the trail system and snowmaking. 
 
To accomplish this, a water balance is computed that determines the amounts of precipitation and 
evapotranspiration associated with each contributing area, the remainder being water potentially 
available for recharge.  A computer model, called the Subalpine Water Balance Simulation 
Model,334 has been developed by the Forest Service to create such a balance. 
 
In concept, the model takes seasonal precipitation applied to a locale that is defined in terms of 
vegetation, by type and density, and aspect and then subtracts the evapotranspirational demands 
of the vegetation to compute the amount of water potentially available for runoff or re-charge.  
To reflect changes in vegetation due to timber removal, the model modifies evapotranspirational 
demands to reflect altered vegetation density, defined as basal area or cover density. 
 

                                                 
329 Troendle, C.A., and Leaf, C.F., 1980 
330 Leaf, C. F., 1986, Colorado Ski Country USA, 1986 
331 Soils formed mainly in volcanic ash or cinders, exhibiting andic soil properties.  
332 Troendle, C.A. et al., 2001b; Wilm H.G. and E.G., Dunford, 1948; Satturland, D.R. and H.F. Haupt, 1967;  
Hoover, M.D., 1971; Gary, H.L., 1974; Troendle, C.A., 1979;  Schmidt, R.A., 1991; Birkeland, K.W., 1996 
333 Ablation is the mechanical destruction of snow and ice particles. 
334 Leaf and Brink, 1973a and b 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-231 

The Subalpine Water Balance Model was used to develop a procedure and a set of 
nomographs335 to aid analysts in making non-point source pollution assessments.  That 
procedure formed WRENSS.  The numerous detailed data inputs required by the model were 
reduced in the WRENSS procedure by making a large number of model runs and using the 
results to develop the above-mentioned nomographs.  This simplification and the use of 
evapotranspiration modifier coefficients facilitate the analysis while not significantly diminishing 
the value of the output. 
 
The water balance of the WRENSS model is coupled with a snowmaking hydrology computation 
process developed as a result of a 1986 study, commissioned by Colorado Ski Country USA.  
This study assessed water consumption attributable to snowmaking uses.  The study found that 
initial losses, those essentially occurring at the snowmaking gun, are a function of relative 
humidity and temperature at the time of snowmaking, and average approximately six percent.336  
Additional watershed losses include sublimation, evaporation, and evapotranspiration, and occur 
as a function of aspect, elevation, and vegetation.  The sublimation loss component is of 
particular interest in the micro-climate of the San Francisco Peaks.  The wintertime climate 
within the San Francisco Peaks frequently exhibits periods of dry weather with persistent 
sunshine, interspersed with periodic snowstorms.  Meanwhile, high winds frequently occur on 
the Peaks due to their high elevation in relationship to the predominant elevation of the 
surrounding terrain.  These factors can contribute to substantial snowpack loss via atmospheric 
sublimation.337

 
Sublimation 

Avery et al. conducted a sublimation measurement experiment over the 1990/91 and 1991/92 
winter seasons at two sites in Flagstaff, one located on the NAU campus, and a second located at 
Pulliam Airport.338  Two sublimation-measurement devices were emplaced at each site:  one 
shielded from open sky conditions; and another exposed to ambient sky conditions.  The 1990/91 
season exhibited an unusually dry mid-winter period, with the result that the sublimation 
metering devices were dry, and no data was logged from mid-January through early March.  The 
1991/92 winter season exhibited above average precipitation due to the influence of El Niño 
conditions, and provided a more continuous record of sublimation measurements, with only a 
brief gap in data during early February.  Over the course of the experiment the mean daily 
observed evapo-sublimation loss was 0.06 inch of water equivalent per day, averaged over days 
with no precipitation.  The maximum rate was observed to be 0.31 inch of water equivalent per 
day, and was observed during dry, clear, and windy conditions. 
 
Sublimation rates are highly spatially variable, and are dependent on temperature, wind speed, 
solar radiation, and humidity.  However, in order to facilitate a reasonable analysis of the effects 
of snowmaking on the water balance of the project area, an estimate of the amount of snow water 
equivalent lost from sublimation from the snowpack is required.  The results of the 1993 Avery et 
al. study provide sublimation observations over the course of two seasons of observation, 
                                                 
335 A graph consisting of curves graduated for a number of variables, establishing a relationship between multiple 
related values. 
336 Leaf, C.F., 1986 
337 Higgins, 1998 
338 Avery et al., 1993 
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offering the most temporally extensive dataset available.  Therefore, for the average- and wet-
year scenarios, Avery et al.’s mean daily rate of 0.06 inch of water equivalent sublimation loss 
per day was applied to the machine-produced snowpack throughout the course of the 
snowmaking season.  As a conservative assumption, this loss rate was applied uniformly, without 
consideration for days with cloudy sky conditions or precipitation, during which lower or zero 
sublimation rates could be realized.  For dry-year scenarios, the maximum observed loss rate of 
0.31 inch of water equivalent per day, observed during the 1993 Avery et al. study, was applied 
following the same methodology. 
 
The nomographs and evapotranspiration modifier coefficients of the WRENSS model are 
grouped into eight regional categories within the continental United States.  The Snowbowl 
project area is situated within region (4):  Rocky Mountain/Inland Intermountain Region (snow 
dominated precipitation regimes).  This particular WRENSS region covers a large spatial extent, 
ranging from Arizona and New Mexico at its southern extreme, to Montana and Southern Idaho 
at its northern extreme.  The WRENSS groupings reflect the experimental watershed data used to 
derive and calibrate the regional coefficients appropriate to that category.  Experimental data 
from the Forest Service Beaver Creek and Thomas Creek experimental watersheds within 
Arizona were included in the population of data used in the original WRENSS analyses; 
however, the preponderance of available experimental data within region (4) was derived from 
watersheds situated in more northern climates.339   
 
Because of the unique wintertime climate of the Arizona mountain regions, in which warm 
temperatures can influence losses from the snowpack during winter months, the region (4) 
evapotranspiration nomographs were examined in comparison to data from the Beaver Creek 
experimental watershed, in order to evaluate the potential need for site-specific adjustments to 
the regional WRENSS nomographs. 
 
The Beaver Creek Experimental Watershed is located between latitudes 34° 30' and 35° north, 
and 111° 30' to 112° west longitude in north-central Arizona.340  The watershed’s center is about 
50 miles south of Flagstaff, Arizona, in Coconino and Yavapai counties.  Established in 1956 by 
the Forest Service as a center for watershed management research within the pinyon-juniper and 
ponderosa pine vegetation types, the site encompasses 275,000 acres on the Coconino National 
Forest. 
 
Nineteen years of precipitation and runoff data (1962-1981) were obtained for sub-watershed 20 
within the Beaver Creek watershed.  This watershed is at the highest elevation zone within the 
Beaver Creek drainage, and is dominated by ponderosa pine forest.  Over the course of the 
Beaver Creek program, sub-watershed 20 was used as a hydrologic reference or control 
watershed, wherein no experimental changes in treatment or management were applied.  
Comparison of the WRENSS model water balance using the default regional evapotranspiration-
precipitation nomographs, versus observed average behavior for sub-watershed 20 provided a 
basis to adjust the model to more closely match site-specific conditions at Snowbowl.  The 
WRENSS seasonal evapotranspiration nomographs were adjusted upwards by 17 percent, on 

 
339 Leaf, C.F., 2003 
340 USDA Forest Service, 2001 
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average, to provide closer agreement with the observed water-balance data from Beaver Creek 
sub-watershed 20. 
 
The water balance computed via the WRENSS model, modified to reflect the contributions of 
snowmaking water computed via the above procedures, together provide estimates for water 
yield typical of sub-alpine mountain watersheds.  Tables 3I-4 through 3I-6 portray the water 
balance characteristics for watersheds within the project area for average, dry, and wet-year 
conditions.  Only those watersheds slated for snowmaking or terrain modification under the 
Proposed Action are shown. 
 

Table 3I-4 
Average Year Water Balance 

Watershed Area (acres) 
Precipitation 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) Percent Loss 

Hart Prairie 820.2 1930.1 1236.9 693.1 64% 
Humphreys 284.1 784.0 429.0 355.0 55% 
Lower Agassiz Ridge 232.2 568.1 368.3 199.8 65% 
Middle Agassiz Ridge 229.1 573.5 373.7 199.8 65% 
Snowbowl 648.5 1791.3 940.8 850.5 53% 
Sunset 79.6 192.7 111.6 81.1 58% 
Upper Agassiz Ridge 263.2 672.4 432.8 239.7 64% 
Total 2,556.9 6,512.1 3,893.1 2,619.0 61% 
Source:  Resource Engineering, Inc., 2003 

 
Table 3I-5 

Dry Year Water Balance 

Watershed Area (acres) 
Precipitation 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) Percent Loss 

Hart Prairie 820.2 794.3 776.7 17.6 98% 
Humphreys 284.1 322.6 295.6 27.0 92% 
Lower Agassiz Ridge 232.2 233.8 233.8 0.0 100% 
Middle Agassiz Ridge 229.1 236.0 236.0 0.0 100% 
Snowbowl 648.5 737.2 637.6 99.5 86% 
Sunset 79.6 79.3 74.8 4.5 94% 
Upper Agassiz Ridge 263.2 276.7 276.7 0.0 100% 
Total 2,556.9 2,679.9 2,531.2 148.6 96% 

Source:  Resource Engineering, Inc., 2003 
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Table 3I-6 

Wet Year Water Balance 

Watershed Area (acres) 
Precipitation 

(AF) 
Watershed 
Loss (AF) 

Recharge  
(AF) Percent Loss 

Hart Prairie 820.2 2941.8 1296.3 1645.4 44% 
Humphreys 284.1 1194.9 443.4 751.5 37% 
Lower Agassiz Ridge 232.2 865.9 383.6 482.3 44% 
Middle Agassiz Ridge 229.1 874.1 386.0 488.0 44% 
Snowbowl 648.5 2730.2 976.2 1754.0 36% 
Sunset 79.6 293.8 117.4 176.3 40% 
Upper Agassiz Ridge 263.2 1024.9 445.7 579.1 43% 
Total 2,556.9 9,925.6 4,048.6 5,876.6 41% 
Source:  Resource Engineering, Inc., 2003 

 
Area-normalized results, averaged over all watersheds, are portrayed in Table 3I-7. 
 

Table 3I-7 
Area-Normalized Water Balance 

Climate 
Precipitation 

(in) 
Watershed 
Loss (in) 

Recharge  
(in) Percent Loss 

Average 31.6 18.3 13.3 58% 
Dry 13.0 12.1 0.9 93% 
Wet 48.2 19.0 29.3 39% 

 Source:  Resource Engineering, Inc., 2003 
 
The results of the water balance modeling are generally consistent with expected trends for semi-
arid forested environments, where evapotranspiration rates are limited by soil moisture 
availability.  In these conditions, dry conditions prevail during much of the growing season, and 
soil moisture deficits can become substantial.  Prior studies of evapotranspiration rates from 
climatically and vegetatively similar ponderosa pine forests in northern New Mexico over a four-
year period extending from 1993 through 1996 yielded an average annual evapotranspiration loss 
of 18.0 inches, which agrees well with the prediction of the water balance model.341  The high 
percentage losses in dry years are related to high atmospheric moisture demand driven by lower 
relative humidities, paired with higher temperatures.  Lower percentage losses in wet years are 
derived from lower atmospheric demand, paired with increased moisture content in soils and 
shallow groundwater, leading to greater re-charge fractions. 
 

GEOLOGY 
The San Francisco Volcanic Field covers approximately 1,800 square miles in northern Arizona.  
The Field lies along the southern perimeter of the Colorado Plateau, defined by the Mogollon 
Rim to the south of Flagstaff.  The most prominent peaks within the field are the San Francisco 
Peaks, including Humphreys Peak, which at 12,633 feet is the highest mountain in Arizona.  
Collectively, Humphreys Peak, Agassiz Peak (12,356 feet), and Fremont Peak (11,696 feet) are 
referred to as the San Francisco Peaks.  A large portion of the San Francisco Volcanic Field lies 

                                                 
341 Brandes, David and B. Wilcox, 2000 
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within the Coconino and Kaibab national forests.  This zone of relatively recent volcanism 
contains more than 600 volcanoes, active at various time periods during the past six million 
years.342

 
Most of the mountains between Flagstaff and the Grand Canyon are dormant volcanoes, and are 
comparatively young geologically.  Most prominent among these features are basaltic cinder 
cones such as Sunset Crater, O’Leary Peak, Bill Williams Mountain, and Kendrick Peak.  Sunset 
Crater is the youngest volcano within the field, last erupting less than 1,000 years ago.  The 
oldest volcanic features within the San Francisco field are a series of six million year old basaltic 
lava flows that extend south and southwest from the San Francisco Peaks vicinity.343  These 
basalts overlie the Triassic sand and mudstones of the Moenkopi formation, as well as the 
horizontally extensive Permian Kaibab limestone.344  The younger andesites, rhyolites, and 
dacites of the San Francisco Peaks exist on top of these older basaltic flows. 
 
San Francisco Peaks are a stratovolcano, with moderately steep slopes formed by the gradual 
accumulation of layers of andesitic lava flows, cinders, and ash, inter-lensed with deposits from 
volcanic mudflows.  The San Francisco Peaks are the only stratovolcano within the San 
Francisco Volcanic Field.  The eruptions that formed the Peaks occurred between 0.4 and one 
million years ago.345  The Inner Basin is a prominent glaciated valley along the northeastern 
slopes of the San Francisco Peaks.  Most geologists currently believe that the Inner Basin is a 
caldera formed by a lateral blast similar to that which occurred at Mt. St. Helens in 1980.346  
Projecting the existing slope of the San Francisco Peaks range upward, it is estimated that the 
original summit of the San Francisco Peaks reached approximately 15,400 feet347  Pleistocene 
era glaciation further sculpted the Inner Basin, and occurred after the most recent period of 
volcanic orogenic activity.348

 
SOILS 

Information on soils within the project area was obtained from the CNF Terrestrial Ecosystem 
Survey GIS database.  Within the CNF Terrestrial Ecosystem Survey database, soils are 
classified to the family level of Soil Taxonomy.  Soils exhibiting very similar profiles comprise a 
soils family.  Allowing for differences in surface texture or underlying layers, soils within a 
family exhibit major horizons that are similar in thickness, composition, and arrangement.  A 
number of soils families are present throughout the project area; the predominant mapped soils 
units within the project area are outlined in Table 3I-8 and their locations are graphically 
depicted in Figure 3I-2. 
  

 
342 Priest et al., 2001 
343 Higgins, 1998 
344 Id. 
345 Priest et al., 2001 
346 Id. 
347 Higgins, 1998 
348 Id. 
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Table 3I-8 
Mapped Soil Units 

Arizona Snowbowl SUP Area 

Map Unit Componenta Component Name Acres 
Percent of 

Mapped Soils 
0.1 Pachic Udic Argiborolls 
0.5 Pachic Udic Haploborolls 640 
0.5 Pachic Paleborolls 

62.1 8% 

0.1 Andic Cryoborolls 715 
0.5 Pachic Cryoborolls 

64.1 8% 

0.1 Cryic Pachic Paleborolls 
0.2 Andic Cryoborolls 740 
0.5 Pachic Cryoborolls 

271.8 35% 

0.1 Vitrandic Cryochrepts 
0.2 Talus  770 
0.5 Mollic Cryoboralfs 

167.1 21% 

0.1 Andic Cryoborolls 
0.5 Pachic Cryoborolls 785 
0.6 Vitandic Cryochrepts 

133.0 17% 

0.1 Vitrandic Cryochrepts 
0.5 Vitrandic Cryoborolls 790 
0.6 Rock Outcrop 

52.2 7% 

0.1 Pergelic Cryochrepts 
0.5 Talus  850 
0.6 Pergelic Cryorthents 

27.4 4% 

a Components within a soils map unit are identified by a decimal and followed by a number (.l to .4).  A maximum of 
four major named components are allowed in each map unit. Each map unit can have two minor inclusion components 
(.5 and .6).  
Source: USDA Forest Service, 2003 
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Soils unit 640 is a gravelly loam, dominated by components of Pachic Udic Argiborolls, with 
inclusions of Haploborolls and Paleborolls, realized as alluvium/colluvium from andesite/dacite 
parent material.  This map unit is classified as a fire disclimax.349  Fire created and maintained 
the open park-like conditions of this unit’s predominant grasslands prairies in the past.  Slopes 
range from zero to 40 percent.  This unit occurs on warmer, dryer aspects than the adjacent 
mixed conifer map units.  This map unit is dependent on recurrent wildfire to maintain the high 
canopy coverage of grass and low canopy coverage of mixed conifer. 
 
Soils unit 715 is a bouldery sandy loam, dominated by an Andic Cryoborolls component, with 
Pachic inclusions.  The unit is deposited as colluvium from andesite/dacite parent material.  
Vegetation within this unit is currently in mid- to late seral stage as indicated by the high canopy 
cover.  Exposures of andesite rock outcrop occur throughout the map unit.  Slopes range from 
25-35 percent. 
 
Soils unit 740 is a gravelly fine sandy loam.  The primary soils classification is Cryic Pachic 
Paleborollos with major inclusions of Andic Cryoborolls and minor inclusions of Pachic 
Cryoborolls.  The soils are formed as colluvium of andesite/dacite parent material, and andesite 
rock outcrop may occur in the upper end of the slope range.  This component has a severe 
erosion hazard.  Natural re-generation potential is high. 
 
Soils unit 770 is a stony fine sandy loam.  The primary taxonomic classification is Vitrandic 
Cryochrepts, with Talus outcrops and Mollic Cryoboralfs inclusions.  The soil is derived as 
colluvium and residuum from andesite/breccia parent material.  This shallow to moderately deep 
soil occurs in the vicinity of rock outcrop and talus.  Snow avalanche hazard is moderate in areas 
with little or no tree canopy cover.  Mass wasting hazard is moderate and occurs as debris slide 
and debris avalanche in and around talus areas.  This map unit has a moderate erosion hazard.  
Natural regeneration and reforestation potentials are low due to surface rock fragments and cold 
climatic conditions. 
 
Soils unit 785 is a very stony fine sandy loam.  The primary taxonomy is Andic Cryoborolls, 
with minor inclusions of Pachic Cryoborolls and Vitandic Cryochrepts.  Most areas within this 
unit are currently in mid-seral vegetative stage, due to past wildfires.  Snow avalanche hazard is 
moderate in areas with little or no tree canopy cover.  This map unit has a severe erosion hazard.  
Natural re-generation potential is high.  Reforestation and re-vegetation potentials are low due to 
very steep slopes. 
 
Soils unit 790 is a very cobbly sandy loam, with a primary classification of Vitrandic 
Cryochrepts, with minor inclusions of Vitrandic Cryoborolls and rock outcrops.  The soil is a 
colluvium derived from dacite/andesite parent material.  This soil’s mass wasting hazard is 
severe.  Snow avalanche hazard is moderate in areas with little or no tree canopy cover.  Erosion 
hazard is severe.  Natural regeneration, reforestation and revegetation potentials are low due to 
steep slopes and cold climatic conditions. 
 

 
349 A relatively stable ecological community often including organisms foreign to the region and displacing the 
climax (the final stage in ecological succession) because of natural fire or anthropogenic disturbance. 
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Soils unit 850 is an extremely bouldery sandy loam, a colluvium derived from andesite/breccia 
parent material.  The taxonomy is a Pergelic Cryochrepts, with Talus and Cryorthents inclusions.  
Shallow and moderately deep soils may occur in the vicinity of rock outcrop and talus.  Mass 
wasting hazard is moderate and occurs as debris slide and debris avalanche around talus areas.  
Snow avalanche hazard is moderate to high.  This high-elevation soil supports a fragile alpine 
tundra habitat.  This map unit has a severe erosion hazard.  Revegetation potential is low due to 
surface rock fragments and cold climatic conditions. 
 
The primary use and management considerations for the soils units present in the SUP area are 
summarized in Table 3I-9. 
 

Table 3I-9 
Mapped Soils Units 

Management and Usage Limitations 

Map 
Unit Component 

Percent of 
Mapped 

Units 

Cut and Fill 
Slope 

Stability 

Unsurfaced 
Road 

Stability 
Erosion 
Hazard 

Re-
vegetation 
Potential 

0.1 N/A Moderate Moderate High 
0.5 * * * * 640 
0.6 

8% 
* * * * 

0.1 Moderate Moderate Severe Low 715 
0.5 

8% * * * * 
0.1 Moderate Moderate Severe Moderate 
0.2 Moderate Moderate Severe Low 740 
0.5 

35% 
* * * * 

0.1 Moderate Moderate Severe Moderate 
0.2 Moderate Moderate Severe Low 770 
0.5 

21% 
* * * * 

0.1 Severe Severe Severe Low 
0.5 * * * * 785 
0.6 

17% 
* * * * 

0.1 Severe Severe Severe Low 
0.5 * * * * 790 
0.6 

7% 
* * * * 

0.1 Severe Severe Severe Low 
0.5 * * * * 850 
0.6 

4% 
* * * * 

* = No record. 
Source: USDA Forest Service, 2003 

 
Overall, the primary soils units within the SUP area exhibit low to moderate re-vegetation 
potential and severe erosion hazards.  Maintenance of vegetative cover is important to minimize 
the potential for sheet and rill erosion with these soil units.  
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ENVIRONMENTAL CONSEQUENCES 
SUMMARY OF ENVIRONMENTAL CONSEQUENCES AND CONCLUSIONS 

Major conclusions and determinations of this Soils and Geology analysis are summarized below.  
A more detailed analysis of the direct and indirect environmental consequences (from which this 
summary was derived) follows. 
 

Alternative 1 - No Action 
Under the No Action Alternative, the infrastructure and operation of the Snowbowl would remain 
unchanged from current conditions.  The environmental consequences of the No Action 
alternative would reflect those associated with the on-going operation of the existing ski area, 
including potential disturbances to vegetative cover, and/or soils associated with routine 
maintenance and repair requirements, occurring in previously disturbed areas.  No consequences 
to the watershed hydrology or soils chemistry would be realized under the No Action Alternative. 
 

Alternative 2 – The Proposed Action 
Anticipated changes in the duration and intensity of annual snowmelt 

The Proposed Action’s 205 acres of snowmaking would result in a 15 percent increase in 
recharge in the primary receiving watershed, with a six percent increase overall.  These water 
balance effects alone would be unlikely to increase the risk for surface flow, rilling, or 
sedimentation on un-graded terrain, where high infiltration rates result in little or no surface 
runoff.  On graded terrain, soils compaction can result in surface runoff generation.  In areas 
where there are no topographic constraints (i.e., confined valleys) to concentrate surface flows, 
the potential for rilling and sedimentation may be adequately mitigated via careful 
implementation and maintenance of typical drainage management routing infrastructure (i.e., 
waterbars).  In areas where the surface topography tends to concentrate surface flows, increased 
water inputs would result in a moderate to high risk of rilling or sedimentation, as evidenced by 
their occurrence in existing confined graded terrain on Logjam (trail #25). 
 

Anticipated changes in erosion/sedimentation 
The grading of terrain associated with the Proposed Action would result in a post-disturbance 
increase of 530 tons of net sediment detachment, which would decrease to 87 tons following six 
to 10 years of re-vegetation.  This represents a substantial potential increase in sediment yield.  
Preservation of topsoil prior to grading, and re-distribution prior to re-seeding, would enhance 
re-vegetation potential, and mitigate the risk of increased detachment on slopes of gradients less 
than 30 percent.  On steeper slopes of 30 percent gradient and higher, the rates of anticipated 
detachment coupled with low soil re-generation potential would make preservation of topsoil 
difficult.  While mitigation measures such as jute-netting or geo-textile mesh can improve soils 
stability on steeper slopes, the risk of erosion and soil loss would be moderate to high. 
 

Potential changes to soil chemistry due to anticipated increases in soil moisture 
consistency and nutrient loading 

Input of reclaimed water from the City of Flagstaff’s Rio de Flag Water Reclamation Plant in the 
form of snowmaking would alter the soils chemistry for affected soils units.  Overall, percolating 
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treated wastewater through the soil profile would be unlikely to have a negative impact on either 
the soils or treated water.  Existing fecal coliform in the A-horizon soil could be reduced via the 
percolation of chlorinated wastewater.  The acidity of the soil and parent material would be 
progressively buffered to more alkaline levels by percolation of the treated wastewater.  The 
higher alkalinity would inhibit the leaching and mobilization of soils metals to the groundwater.  
The increased nitrogen loading via application of the reclaimed wastewater would be likely to 
initially cause increases in organic and bio-available nitrogen within the soils, until reaching a 
critical threshold.  Subsequently, increases in nitrogen mineralization and inorganic nitrogen 
would be expected, followed by increased leaching of excess nitrogen through the soils column 
to groundwater. 
 

Alternative 3 
Anticipated changes in the duration and intensity of annual snowmelt 

Because Alternative 3 would not implement snowmaking infrastructure with accompanying 
snowmaking water inputs, the water balance effects of this Alternative would be relatively minor.  
Trail clearing and grading activities would result in changes in the water balance.  Interception 
and evaporation losses from the forest canopy would be reduced.  Vegetation removal would 
affect the infiltration characteristics of the watershed, generally resulting in quicker runoff 
generation.  Changes in vegetative cover would affect the solar energy balance of the watershed, 
permitting increased solar radiation and therefore earlier and faster snowmelt in areas where new 
trails would be implemented. 
 

Anticipated changes in erosion/sedimentation 
The grading of terrain associated with Alternative 3 would result in a post-disturbance increase 
of 369 tons of net sediment detachment, which would decrease to 73 tons following six to 10 
years of revegetation.  This represents a substantial potential increase in sediment yield.  
Preservation of topsoil prior to grading, and re-distribution prior to re-seeding, would enhance 
re-vegetation potential, and mitigate the risk of increased detachment on slopes of gradient below 
30 percent.  On steeper slopes of 30 percent gradient and higher, the rates of anticipated 
detachment coupled with low soil re-generation potential would make preservation of topsoil 
difficult.  While mitigation measures such as jute-netting or geo-textile mesh can improve soils 
stability on steeper slopes, the risk of erosion and soil loss would moderate to high. 
 

Potential changes to soil chemistry due to anticipated increases in soil moisture 
consistency and nutrient loading 

The soils compaction and turnover associated with Alternative 3 grading and trail construction 
activities would cause compaction of soils and loss of organic matter and tilth,350 and a decrease 
in soils aeration, within affected soils units.  However, no snowmaking infrastructure would be 
implemented.  Therefore, no changes to soils chemistry would occur due to the input of 
reclaimed water in the form of snowmaking. 
 

                                                 
350 The state of aggregation of a soil especially in relation to its suitability for supporting growth of vegetation 
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DETAILED ANALYSIS OF DIRECT AND INDIRECT EFFECTS 
The Proposed Action has potential to change soil chemistry and moisture due to the 
application of machine-produced snow.   

Indicator: 
Anticipated Volume of Machine-Produced Snow Applied Under Various Scenarios:  
Dry Year, Average Year, and Wet Year 

Alternative 1 – No Action 
Under the No Action Alternative, implementation of snowmaking infrastructure would not occur, 
and current conditions as presented above would be expected to persist.  No machine-produced 
snow would be applied within the project area. 
 

Alternative 2 – The Proposed Action 
Under the Proposed Action, a total of 205.2 acres of snowmaking terrain would be implemented 
at the Snowbowl.  This terrain would be primarily implemented within the Snowbowl watershed, 
with smaller acreages implemented in other proximal watersheds (see Table 3I-3 Sub-Watershed 
Characteristics). 
 
The depth of snow that would be initially produced on existing and proposed terrain would result 
in an average coverage depth across all terrain types of slightly more than 25 inches of snow.  
Estimated operational conditions under the varying climatic scenarios are outlined as follows:351

 
1. Once all the trails have been covered with the specified depth of snow, resurfacing 

operations would typically commence to recover from any thaws and replenish snow that 
has become hardened through wear and temperature cycling.  The amount of resurfacing 
required would depend on natural snowfall.  In a wet year, it is estimated that only the 
initial application would be required.  This application could be spread out over the 
season if there was abundant snow early in the year, or it could be concentrated at the 
beginning of the season if the bulk of the snow arrives after December. 

 
2. On an average year, it is estimated that an additional half-application of machine-

produced snow would be required after the initial coverage for a seasonal total of 1.5 
coverages.   

 
3. On a dry year, it is estimated one additional full application of machine-produced snow 

would be required after the initial coverage for a seasonal total of two coverages. 
 
Snowmaking water used under average, dry, and wet year conditions are outlined by watershed 
in Table 3I-10. 
 

                                                 
351 Sno.matic, 2003 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-243 

Table 3I-10 
Anticipated Snowmaking Water Use 

Watershed 

New 
Snowmaking 

Acreage 

Average Year 
Snowmaking 

Diversions (AF) 

Dry Year 
Snowmaking 

Diversions (AF) 

Wet Year 
Snowmaking 

Diversions (AF) 
Hart Prairie 22.5 39.9 53.3 26.6 
Humphreys 28.4 50.4 67.3 33.6 
Leroux 0.0 0.0 0.0 0.0 
Lower Agassiz Ridge 12.7 22.5 30.1 15.0 
Middle Agassiz Ridge 3.9 6.9 9.2 4.6 
Snowbowl 131.9 234.0 312.4 156.2 
Sunset 5.5 9.8 13.0 6.5 
Upper Agassiz Ridge 0.3 0.5 0.7 0.4 
Total 205.2 364.0 486.0 243.0 

Source:  Resource Engineering, Inc., Sno.matic, 2003 
 

Alternative 3 
Under Alternative 3, implementation of snowmaking would not occur, and current conditions 
would be expected to persist.  No machine-produced snow would be applied. 
 

Indicator: 
Modeled Anticipated Changes in the Duration and Intensity of Annual Snowmelt 
Compared to Historic Natural Variation 

Alternative 1 – No Action  
Under the No Action alternative, input of additional water in the form of snowmaking would not 
occur, and no change in the annual snowmelt regime would be likely to occur. 
 

Alternative 2 – The Proposed Action 
Selection of the Proposed Action would result in snowmaking coverage on 205.2 acres of 
existing and proposed terrain.  Of this coverage, the largest increases would occur in the 
following watersheds:  Snowbowl (132 acres), Humphreys (28 acres) and Hart Prairie (23 acres).  
The proposed snowmaking coverage would require approximately 364 AF of snowmaking water 
use on average. 
 
In addition to increased snowmaking coverage, implementation of the Proposed Action would 
involve clearing of vegetation on approximately 76.3 acres.  Table 3I-11 outlines trail clearing 
and snowmaking coverage areas by watershed associated with the Proposed Action. 
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Table 3I-11 
Alternative 2 Trail Clearing 

and Snowmaking by Watershed 

Watershed 
Trail Clearing 

(Acres) 
Snowmaking 

Acreage 
Hart Prairie 3.7 22.5 
Humphreys 9.6 28.4 
Lower Agassiz Ridge 7.2 12.7 
Middle Agassiz Ridge 1.6 3.9 
Snowbowl 54.0 131.9 
Sunset 0.2 5.5 
Upper Agassiz Ridge 0.0 0.3 
Total 76.3 205.2 

Source:  Resource Engineering, Inc, 2003 
 
Proposed activities would affect the watershed hydrology in the study area.  The application of 
snowmaking alters the volume and timing of snowmelt.  A machine-produced snowpack 
typically exhibits smaller grain size and higher snowpack density and water equivalent than a 
natural snowpack.  Due to these differences in physical properties, machine-produced snow 
typically begins to melt later in the season than natural snow.  This can increase the average 
duration of seasonal melt.  Trail clearing affects the water balance by decreasing the amount of 
water removed via evapotranspiration, thus increasing the quantity of water available for 
infiltration or runoff.  Interception and evaporation losses from the forest canopy would be 
reduced.  Vegetation removal would affect the infiltration characteristics of the watershed, 
generally resulting in quicker runoff generation.  Changes in vegetative cover also can affect the 
solar energy balance of the watershed, permitting increased solar radiation and therefore earlier 
and faster snowmelt.  Together these changes would alter water balance characteristics and 
snowmelt timing. 
 

Water Balance 
The water balance model described previously under the Existing Conditions section was used to 
provide estimates of expected changes in the volume and distribution of water due to the 
Proposed Action.  Summaries of the anticipated water balance changes for average, dry, and wet 
climatic conditions are outlined in the following tables. 
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Average Year Water Balance Characteristics 
Table 3I-12 

Alternative 2 Average Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 1930.1 39.9 1254.0 716.0 
Humphreys 784.0 50.4 451.8 382.5 
Lower Agassiz Ridge 568.1 22.5 377.5 213.2 
Middle Agassiz Ridge 573.5 6.9 376.7 203.7 
Snowbowl 1,791.3 234.0 1,043.0 982.3 
Sunset 192.7 9.8 116.7 85.7 
Upper Agassiz Ridge 672.4 0.5 433.0 239.9 
Total 6,512.1  364.0 4,052.7 2,823.3 

Source:  Resource Engineering, Inc, 2003 
 

Table 3I-13 
Alternative 2 Change in Average 

Year Water Balance Characteristics 

Watershed 
Percent 

Loss 
Recharge 

Change (AF)a
Percent 
Changea

Hart Prairie 64% 22.8 3% 
Humphreys 54% 27.5 8% 
Lower Agassiz Ridge 64% 13.3 7% 
Middle Agassiz Ridge 65% 3.9 2% 
Snowbowl 51% 131.8 15% 
Sunset 58% 4.7 6% 
Upper Agassiz Ridge 64% 0.3 0% 
Total 60% 204.3 6% 

a Compared to existing conditions. 
Source:  Resource Engineering, Inc, 2003 

 
Under the Proposed Action, introduction of additional water equivalent in the form of machine-
produced snow, coupled with changes in land use due to trail construction activities, would result 
in a six percent increase in watershed recharge in an average year.  The Snowbowl watershed, 
which would experience the majority of the proposed snowmaking terrain, would experience a 
15 percent increase in recharge annually.   
 
Most of the un-graded terrain at Snowbowl exhibits excellent vegetative cover, which binds root 
structure and stabilizes the surface soil horizon.  Introduction of snowmaking water on un-graded 
trails would be unlikely, in and of itself, to markedly increase the erosion potential, so long as 
snowmaking is accompanied by implementation and maintenance of typical drainage 
mechanisms such as adequately spaced waterbars (see Table 2-2). 
 
However, field review of the primary drainage within the Snowbowl watershed, in which most of 
the proposed snowmaking is slated to occur, reveals that surface runoff does occur during peak 
snowmelt conditions.  Although essentially all of the observed surface flow eventually re-
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infiltrates into the soils, in areas where grading activity has resulted in soils turnover and 
compaction, surface flow has caused rilling and sedimentation.  
 
Field review of heavily graded terrain on Logjam (trail #25) indicates that inadequate waterbar 
spacing has contributed to poor drainage routing, which has contributed to the development of 
concentrated surface flows, and incised rilling.  Contributing to the concerns on Logjam (trail 
#25) is that the terrain modification filled in a historic flow channel, and the topography naturally 
concentrates flows in this vicinity.  A review of graded terrain on Upper Ridge (trail # 26) and 
Lower Ridge (trail #21) reveals few instances of concentrated surface flow or rilling on these 
trails where the topographic constraints do not confine the flow of water.  In general, effectively 
implemented and maintained drainage control mechanisms such as waterbars should adequately 
reduce the risk of increased erosion on graded terrain, so long as drainage control is accompanied 
by effective re-establishment of vegetative cover.  Re-vegetation in relationship to existing and 
proposed graded terrain is discussed in the following section analyzing increased sediment yields 
due to graded terrain modification.  
 

Dry Year Water Balance Characteristics 
Table 3I-14 

Alternative 2 Dry Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 794.3 53.3 817.5 30.1 
Humphreys 322.6 67.3 358.8 31.1 
Lower Agassiz Ridge 233.8 30.1 263.9 0.0 
Middle Agassiz Ridge 236.0 9.2 245.2 0.0 
Snowbowl 737.2 312.4 927.2 122.4 
Sunset 79.3 13.0 87.8 4.6 
Upper Agassiz Ridge 276.7 0.7 277.4 0.0 
Total 2,679.9 486.0 2,977.8 188.2 

Source:  Resource Engineering, Inc, 2003 
 

Table 3I-15 
Alternative 2 Change in Dry Year Water Balance Characteristics  

Watershed 
Percent 

Loss 
Recharge 

Change (AF) 
Percent 
Change 

Hart Prairie 96% 12.5 71% 
Humphreys 92% 4.0 15% 
Lower Agassiz Ridge 100% 0.0 0% 
Middle Agassiz Ridge 100% 0.0 0% 
Snowbowl 88% 22.8 23% 
Sunset 95% 0.1 2% 
Upper Agassiz Ridge 100% 0.0 0% 
Total 96%   39.4 16% 
Source:  Resource Engineering, Inc, 2003 

 
Overall, a sixteen percent increase in annual recharge would be anticipated during dry-year 
conditions, although for the Agassiz ridge watersheds, both existing and Alternative two 
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conditions reflect 100 percent watershed losses in the dry-year scenario.  For the primary 
snowmaking watershed, a 23 percent increase in recharge would occur.  The following tables 
show anticipated water balance characteristics in the wet-year scenario.  
 

Wet Year Water Balance Characteristics 
 

Table 3I-16 
Alternative 2 Wet Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 2941.8 26.6 1311.8 1656.6 
Humphreys 1,194.9 33.6 461.3 767.2 
Lower Agassiz Ridge 865.9 15.0 390.6 490.3 
Middle Agassiz Ridge 874.1 4.6 388.4 490.3 
Snowbowl 2,730.2 156.2 1055.5 1831.0 
Sunset 293.8 6.5 121.6 178.7 
Upper Agassiz Ridge 1,024.9 0.4 446.0 579.3 
Total 9,925.6  242.9 4,175.2 5,993.4 

Source:  Resource Engineering, Inc, 2003 
 

Table 3I-17 
Alternative 2 Change in Wet Year Water Balance Characteristics 

Watershed 
Percent 

Loss 
Recharge 

Change (AF)a
Percent 
Changea

Hart Prairie 44% 11.1 1% 
Humphreys 38% 15.7 2% 
Lower Agassiz Ridge 44% 8.1 2% 
Middle Agassiz Ridge 44% 2.3 1% 
Snowbowl 37% 77.0 4% 
Sunset 40% 2.4 1% 
Upper Agassiz Ridge 43% 0.1 0% 
Total 42%  116.7 2% 

a Compared to existing conditions. 
Source:  Resource Engineering, Inc, 2003 

 
In a wet year, snowmaking represents a very small percentage of the overall water balance.  For 
the Snowbowl watershed, receiving most of the snowmaking input, the change in recharge 
compared to existing conditions is two percent. 
 

Alternative 3 
Implementation of Alternative 3 would not include snowmaking coverage within the Snowbowl 
SUP area.  However, implementation of Alternative 3 would entail trail construction involving 
clearing of vegetation on approximately 64 acres.  Table 3I-18 outlines the trail construction 
acreage totals associated with the Alternative 3. 
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Table 3I-18 
Alternative 3 Trail Clearing 
Watershed Trail Clearing 

(ares) 
Hart Prairie 1.6 
Humphreys 2.0 
Lower Agassiz Ridge 7.2 
Middle Agassiz Ridge 1.6 
Snowbowl 51.4 
Sunset 0.2 
Upper Agassiz Ridge 0.0 
Total 64.0 

 Source:  Resource Engineering, Inc., 2003 
 
Trail clearing affects the water balance by decreasing the amount of water removed via 
evapotranspiration, thus increasing the quantity of water available for runoff.  Interception and 
evaporation losses from the forest canopy would be reduced.  Vegetation removal would affect 
the infiltration characteristics of the watershed, generally resulting in quicker runoff generation.  
Changes in vegetative cover also can affect the solar energy balance of the watershed, permitting 
increased solar radiation and therefore earlier and faster snowmelt.  Vegetation removal would 
alter the water balance characteristics and snowmelt timing. 
 

Water Balance 
The following tables outline the effects of the proposed trail construction activities under 
Alternative 3 on the surface water balance for the various project area watersheds in an average 
year. 
 

Average Year Water Balance Characteristics 
Table 3I-19 

Alternative 3 Average Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 1930.1 0.0 1236.9 693.1 
Humphreys 784.0 0.0 428.2 355.8 
Lower Agassiz Ridge 568.1 0.0 365.3 202.8 
Middle Agassiz Ridge 573.5 0.0 373.1 200.4 
Snowbowl 1,791.3 0.0 919.0 872.3 
Sunset 192.7 0.0 111.6 81.2 
Upper Agassiz Ridge 672.4 0.0 432.8 239.7 
Total 6,512.1 0.0 3,866.9 2,645.3 

 Source:  Resource Engineering, Inc, 2003 
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Table 3I-20 
Alternative 3 Change in Average Year 

Water Balance Characteristics 

Watershed 
Percent 

Loss 
Recharge 

Change (AF)a
Percent 
Changea

Hart Prairie 64% 0.0 0% 
Humphreys 55% 0.8 0% 
Lower Agassiz Ridge 64% 3.0 1% 
Middle Agassiz Ridge 65% 0.6 0% 
Snowbowl 51% 21.8 3% 
Sunset 58% 0.1 0% 
Upper Agassiz Ridge 64% 0.0 0% 
Total 60% 26.3 1% 

a Compared to existing conditions. 
Source:  Resource Engineering, Inc, 2003 

 
In comparison to the combined effects of both snowmaking and trail clearing, the areas of trail 
construction alone proposed under Alternative 3 represent a fairly minor change in the annual 
water balance of one percent.  The Snowbowl watershed, slated to receive most of the proposed 
trail construction, would experience a three percent change in the annual water balance. 
 

Dry Year Water Balance Characteristics 
Table 3I-21 

Alternative 3 Dry Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 794.3 0.0 776.7 17.6 
Humphreys 322.6 0.0 294.8 27.9 
Lower Agassiz Ridge 233.8 0.0 233.8 0.0 
Middle Agassiz Ridge 236.0 0.0 236.0 0.0 
Snowbowl 737.2 0.0 614.8 122.4 
Sunset 79.3 0.0 74.7 4.6 
Upper Agassiz Ridge 276.7 0.0 276.7 0.0 
Total 2,679.9 0.0 2,507.5  172.5 

 Source:  Resource Engineering, Inc, 2003 
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Table 3I-22 
Alternative 3 Change in Dry Year 

Water Balance Characteristics 

Watershed 
Percent 

Loss 
Recharge 

Change (AF)a
Percent 
Changea

Hart Prairie 98% 0.0 0% 
Humphreys 91% 0.8 3% 
Lower Agassiz Ridge 100% 0.0 0% 
Middle Agassiz Ridge 100% 0.0 0% 
Snowbowl 83% 22.8 23% 
Sunset 94% 0.1 2% 
Upper Agassiz Ridge 100% 0.0 0% 
Total 95% 23.7 4% 

a. Compared to existing conditions. 
Source:  Resource Engineering, Inc, 2003 

 
During dry years, the Snowbowl watershed, experiencing most of the proposed trail construction, 
would experience a 23 percent increase in recharge as compared to existing conditions.  Changes 
in vegetative cover would be likely to increase the potential for surface runoff occurrence, which 
would subsequently re-infiltrate into the soils. 
 

Wet Year Water Balance Characteristics  
Table 3I-23 

Alternative 3 Wet Year Water Balance Characteristics 

Watershed 
Precipitation 

(AF) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) 

Hart Prairie 2941.8 0.0 1296.3 1645.4 
Humphreys 1,194.9 0.0 442.6 752.3 
Lower Agassiz Ridge 865.9 0.0 380.7 485.2 
Middle Agassiz Ridge 874.1 0.0 385.4 488.7 
Snowbowl 2,730.2 0.0 954.6 1,775.6 
Sunset 293.8 0.0 117.4 176.4 
Upper Agassiz Ridge 1,024.9 0.0 445.7 579.1 
Total 9,925.6 0.0 4,022.7 5,902.7 

 Source:  Resource Engineering, Inc, 2003 
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Table 3I-24 
Alternative 3 Change in Wet Year 

Water Balance Characteristics 

Watershed 
Percent 

Loss 
Recharge 

Change (AF)a
Percent 
Changea

Hart Prairie 44% 0.0 0% 
Humphreys 37% 0.8 0% 
Lower Agassiz Ridge 44% 2.9 1% 
Middle Agassiz Ridge 44% 0.6 0% 
Snowbowl 35% 21.6 1% 
Sunset 40% 0.1 0% 
Upper Agassiz Ridge 43% 0.0 0% 
Total 41% 26.0 0% 

a Compared to existing conditions. 
Source:  Resource Engineering, Inc, 2003 

 
Under Alternative 3, during wet year conditions, the changes in vegetation caused by trail 
construction activities would result in water balance changes that would be minor fractions of the 
overall water input in a wet year.  The Snowbowl watershed, experiencing most of the proposed 
trail construction, would experience a one percent increase in recharge as compared to existing 
conditions. 
 

Indicator: 
Modeled Anticipated Changes in Erosion/Sedimentation Due to Predicted Changes 
in Total Snowpack   

Alternative 1 – No Action  
Under the No Action alternative, new trail construction or grading would occur, and no changes 
in erosion or sedimentation would be expected. 
 

Alternative 2 – The Proposed Action 
In order to quantify the potential sediment yield associated with the proposed ground 
disturbance, the USDA-ARS Water Erosion Prediction Project (WEPP) model was applied to 
compute increases in sediment detachment for trail construction and improvement areas where 
grading would be applied, as well as areas of new road construction/improvements. 
 
There are several primary effects to soil resources associated with graded terrain modifications.  
Grading and re-contouring using heavy machinery causes soils compaction and loss of soil tilth.  
Loss of top soil and a decrease in soils organic matter associated with disturbances to the rooting 
zone can reduce the soils productivity.  Lastly, soils disturbances, coupled with increased water 
inputs in the form of snowmaking, increase the risk of soil particle detachment and transport due 
to surface water erosion, increasing sediment yields. 
 
The Forest Service has developed a set of forest simulation parameters for WEPP based on 
model calibration and validation to observed forested watershed behavior.  These custom WEPP 
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parameters are described in Water Erosion Prediction Project Forest Applications.352  The WEPP 
model is a process-based, continuous computation, distributed parameter erosion prediction 
model implemented as a computer numerical simulation.353  The model is based on numerical 
representations of the physical processes influencing runoff and sediment yield.  Thus, it permits 
a simulation of various actual watershed processes, including: rainfall/snowfall, infiltration, 
runoff, soil moisture accounting, snow accumulation/melt, evapotranspiration, plant growth and 
litter decomposition, and sediment detachment and deposition.  The model parameters include 
rainfall amounts and intensity, soil textural properties, plant growth parameters, residue 
decomposition factors, slope shape, steepness, and orientation, and soil erodibility parameters.  
Soils may be represented in multiple layers with multiple parameters describing texture, rock 
content, moisture, permeability, organic content, and cation exchange capacity.  The model uses a 
statistically generated synthetic climate dataset to drive its simulations.  The synthetic dataset is 
derived by applying a probabilistic model using statistical parameters computed from observed 
climate trends.  High resolution climate data (including temperature, wind speed and direction, 
relative humidity, and solar radiation) is derived via a sophisticated spatial algorithm.  The 
PRISM climate data modeling process interpolates these variables based on both geographic 
position and elevation, from proximal NOAA, BLM RAWS, and NRCS-SNOTEL climate 
stations. 
 
The soil type chosen for simulation within WEPP was a “sandy loam.”  CNF Terrestrial Ecology 
Survey mapping within the Snowbowl SUP confirm that the andesite/dacite-derived soils in the 
Snowbowl watersheds are sandy loams. 
 
The WEPP model treats hillslope erosion and sediment detachment by modeling overland flow 
elements (OFE’s).  The OFE’s allow the model to describe different treatment prescriptions, e.g. 
an upper OFE modeling a disturbed area, delivering sediment into and through a lower OFE 
which could model a vegetated buffer region. 
 
The WEPP model was executed over a simulation period of 30 years.  The model simulations 
were driven by climatic data derived from the PRISM model, corresponding to average-year 
conditions.  The event-based model output includes rainfall events statistically generated by the 
USDA-ARS CLIGEN package to produce the synthetic climate dataset, and runoff events 
resulting from either rainfall or snowmelt.  In order to simulate snowmaking water inputs under 
Alternative 2, the CLIGEN precipitation input was modified to reflect increased precipitation 
water input commensurate to the proposed quantities of snowmaking water equivalent. 
 
The sediment yield predictions from this simulation period offer an average and maximum value 
for soil detachment.  It should be noted that the model is run over a 30-year period using the 
same treatment prescription to provide a dataset of sufficient length to compute averages and 
return periods.  The results from a 30-year simulation should not be interpreted to be potential 
erosion rates for full a 30-year time period following construction.  Another factor of note when 
interpreting the model results is that the model assumes that the full area of construction is 
disturbed at any one time during the simulation process.  In practice, disturbances associated 

 
352 Elliot, William J and David E. Hall, 1997 
353 USDA Forest Service, 2000 
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with terrain modification would be phased over a number of years and would thereby minimize 
the overall extent of disturbance at any point in time. 
 
For purposes of modeling sediment production, only graded and re-contoured areas of new 
grading, re-contouring, or ground disturbance are considered in the WEPP modeling process.  
Therefore, the modeled results represent potential changes or increases in detachment due to 
various project elements. 
 
To facilitate the analysis for graded terrain, the surface hydraulic conductivity was selected to be 
a comparatively low value of 3.5 millimeters per hour to reflect the soil compaction and 
decreased infiltration exhibited by areas of terrain grading and re-contouring.  In order to assess 
the potential sediment detachment associated with the proposed terrain modifications, the WEPP 
model was executed for three different land cover prescriptions, alternatively modeling sediment 
production under the following scenarios through time: 
 

1. Post-Disturbance 
Selected Land Cover Prescription: Mechanically disturbed & compacted soils 
Cover Density: 0 percent 
Surface Rock Fraction: 35 percent 

 
2. Re-vegetated Conditions (1-4 years) 

Selected Land Cover Prescription: Short Grass 
Cover Density: 35 percent 
Surface Rock Fraction: 35 percent 

 
3. Future Conditions (5-10 Years) 

Selected Land Cover Prescription: Tall Grass 
Cover Density: 40 percent 
Surface Rock Fraction: 35 percent 

 
Each of these treatment prescriptions was modeled for a representative 250 foot hillslope upper 
OFE transitioning into a lower OFE “buffer” of short grass, which can be conceptualized as a 
vegetated buffer strip.  Model runs for each of the above three prescriptions were performed for 
each of several slope gradients, as described below. 
 
Because land slope is one of the primary determinants driving the potential for detachment of 
soil particles under the influence of water-driven erosional processes, the graded areas were 
subdivided into zones by slope gradient as follows: 
 

• 0 - 10 percent slope gradient 
• 10 - 20 percent slope gradient 
• 20 - 30 percent slope gradient 
• 30 - 40 percent slope gradient 
• Greater than 40 percent slope gradient 
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In addition to the above process for modeling regions of trail construction, sediment yield 
modeling for the new road segment associated with the snowmaking pond access road was 
performed using the WEPP: Road module, which specifically models sediment detachment and 
transport from road surfaces on forested lands.  The road segment was modeled as a native 
surface, out-sloped road.  Obviously, in modeling road sediment production through time, it was 
assumed to be a permanent additional sediment source, whose detachment rates do not decrease 
through time. 
 
The breakdown of graded terrain by slope class for the Proposed Action is outlined in the 
following table. 

Table 3I-25 
Alternative 2 Graded Terrain By Slope Class 

Soil Unit <10% 
(Acres) 

10 - 20 % 
(Acres) 

20 - 30 % 
(Acres) 

30 - 40 % 
(Acres) 

> 40% 
(Acres) 

Totala

(Acres) 
Grading             

640 4.4 12.9 5.9 2.2 0.2 25.6 
715 0.4 1.3 0.2 0.0 0.0 1.9 
740 2.7 19.1 23.2 12.2 4.6 61.7 
770 0.0 0.5 1.1 3.1 12.6 17.3 
785 0.2 3.7 8.1 5.3 2.5 19.9 
850 0.1 1.9 1.9 0.5 0.0 4.5 

Total Grading 7.8 39.5 40.3 23.4 19.9 130.9a

Agassiz Hiking Trail Construction 
770 0.0 0.0 0.0 0.0 0.6 0.6 

Road Construction         

715 1.0 0.5 0.0 0.0 0.0 1.6 
740 0.8 1.2 0.1 0.0 0.0 2.0 

Total Road Construction 1.1 1.1 0.1 0.0 0.0 2.3 
a Note: The total graded area reported in this table is greater than that reported in Table 2-4 (Alternatives Matrix/Summary of 
Environmental Consequences) table in Chapter 2.  The reason for this difference is that the graded areas within this table 
encompass multiple disturbance types, including utility corridors.  Therefore, this table considers potential erosion effects caused 
by all varieties of ground-disturbing activities. 

 Source:  Resource Engineering, Inc., 2003 
 
The options for treatment prescription and slope gradient classes were subsequently used as input 
to the WEPP model to produce predictions for potential sediment yield.  The model results are 
outlined in the Table 3I-26. 
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Table 3I-26 
Alternative 2 WEPP Model Predicted Erosion Rate 

(Slope Class, Tons/Acre) 
Slope 

Gradient 
(%) 

Post 
Disturbance 

After Re-
Vegetation, 
Years 2-5a

After Re-Vegetation, 
Years 6 Onwarda

<10% 0.05 0.4 0.1 
10 - 20 % 0.44 1.7 0.8 
20 - 30 % 1.4 2.7 1.3 
30 - 40 % 4.4 3.5 1.7 
>40% 14.8 4.3 2.1 
aNote: Years 2-5 use the Disturbed WEPP Short Grass management prescription, while 
year six and onward use the Tall Grass management prescription.  For slopes less than 
30%, WEPP predicts more erosion for the re-vegetated prescriptions than for the skid trail 
prescription used for post-disturbance circumstances.  Although this result is counter-
intuitive, no adjustments were made during the modeling process, in order to avoid 
arbitrary adjustment of input parameters, and to maintain a conservative and defensible 
analysis. 

 Source:  Resource Engineering, Inc, 2003 
 
In implementation, WEPP models hillslope erosional processes, and produces site-specific 
predictions for both sediment detachment and sediment deposition at each model increment 
along both the upper and lower OFE.  Thus WEPP is capable of predicting the quantity of 
sediment that ultimately transports through a given vegetated buffer.  In practice, modeling each 
individual hillslope component for every region of terrain modification in the Proposed Action 
was impractical.  Therefore, the general model results for sediment detachment per unit area 
(tons per acre) for each combination of prescription and slope gradient, as outlined in Table 3I-
25, were selectively multiplied by the graded areas (acres) categorized by slope class, as outlined 
in Table 3I-26, to provide predictions of sediment detachment (tons) per graded area, as provided 
in Table 3I-27. 
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Table 3I-27 
Proposed Action Graded Areas - 

Potential Increased Sediment Detachment Above Existing Conditions 

Soil Unit 

Post 
Implementation 

(tons) 

Post Re-Vegetation 
(Years 2-5a) 

(tons) 

Post Re-Vegetation 
(Years 6 Onwarda) 

(tons) 
Grading       

640 26.3 48.0 22.5 
715 0.9 2.9 1.3 
740 162.6 158.5 76.1 
770 201.6 68.7 33.5 
785 74.2 58.0 28.0 
850 6.4 10.3 4.9 

Total Detachment 
Grading 471.9 346.6 166.3 
Agassiz Hiking Trail Construction 

770 8.7 8.7 8.7 
Road       

715 2.2 2.2 2.2 
740 23.3 23.3 23.3 

Total Detachment Road 25.5 25.5 25.5 
Road De-
Commissioning    

715 -14.3 -14.3 -14.3 
Total Detachment 491.8 366.5 186.2 
No re-vegetation was assumed to occur for road surface. 
Source:  Resource Engineering, Inc, 2003 

 
While the sediment detachment quantities predicted by this WEPP analysis are measures of 
potential detachment, and not actual sediment yield or delivery, the anticipated increase in post-
implementation detachment of 492 tons is substantial.  After re-vegetation, even with de-
commissioning of a portion of the existing mountain access road reducing detachment by 
approximately 14 tons per year, the total increase in detachment is anticipated to be almost 186 
tons.  This increase is driven primarily by 43.3 acres of the 131 acres of total disturbance that are 
proposed to occur on slopes of 30 percent slope gradient or higher.  Furthermore, five of the six 
affected soils mapping units have erosion hazards rated as “Severe,” while re-vegetation 
potential is rated as Low to Moderate.   
 
Re-establishment of vegetative cover is of critical importance for control of potential erosion 
from graded terrain.  Field review of graded terrain on the Logjam (trail #25) and Upper Ridge 
(trail #26) trails, where grading has occurred within the last six to 10 years, reveals that re-
vegetation over that time period has yielded typical vegetation cover densities of only 15 to 20 
percent.  The surface rock fraction for graded terrain is higher, and loss of topsoil has resulted 
due to the turnover of graded soils.  On existing graded trails, in areas where finer-grained soil 
particles have settled, re-vegetation has resulted in somewhat higher cover densities, ranging 
from 30 to 40 percent.  The assumptions used for the WEPP analysis incorporate a long-term re-
vegetation cover fraction attainment of 40 percent.  For comparison, existing trails which have 
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been flush-cut exhibit excellent vegetative cover, with cover densities ranging from 70 to 80 
percent, and well-established (although rocky) topsoils. 
 
In order to sufficiently reduce the risk of increased soil loss, and reach the 40 percent long-term 
cover densities assumed in the WEPP model, attainment of adequate re-establishment of 
vegetative cover would be essential.  Stockpiling of topsoil prior to grading, preservation, and re-
distribution following grading, accompanied by mulching and re-vegetation, would likely result 
in improved re-vegetation in comparison to existing graded terrain, especially on gentler slopes 
(less than 30 percent slope gradient).  In these areas, post-grading erosion risk would be 
moderate. 
 
However, a review of Table 3I-26 reveals that for areas with greater than 30 percent slope 
gradient, potential immediate post-disturbance sediment detachment rates range from 
approximately 3 to 10 times those exhibited by slopes in the 20 to 30 percent range.  Coupled 
with the severe erosion hazard for the affected soils units, the risk of topsoil loss is severe.  Table 
2-2 (Mitigation Measures and Best Management Practices) in Chapter 2 outlines several specific 
erosion control measures, such as jute-netting or geo-textile mesh, designed to enhance soils 
stabilization and re-vegetation potential for these steeper slopes.  Successful implementation of 
such measures can reduce, but not eliminate the high risk of erosion and topsoil loss on steeper 
slopes.  Successful and secure installation of these measures can be difficult on steeper terrain.  
Thus, the risk of erosion and topsoil loss following grading on slopes with gradients of 30 
percent or greater would likely be moderate to high. 
 
In interpreting the sediment yield predictions, it is important to note that the quantities refer to 
sediment detachment, and do not represent actual delivery of sediment to stream systems within 
the watersheds.  Furthermore, the WEPP documentation cautions that “At best, any predicted 
runoff or erosion value, by any model, will be within only plus or minus 50 percent of the 
[actual] value.  Erosion rates are highly variable, and most models can predict only a single 
value.  Replicated research has shown that observed values vary widely for identical plots, or the 
same plot from year-to-year.  Also, spatial variability… of soil properties add[s] to the 
complexity of erosion prediction.” 354

 
Alternative 3 

Under Alternative 3, there are slight differences in the areas proposed for grading.  Because 
snowmaking would not be implemented, no road would be constructed from the existing 
maintenance facility to the snowmaking water impoundment location, nor would the 
impoundment construction create ground disturbance.  Further, additional water input in the form 
of snowmaking would not occur on the graded terrain.  The breakdown of graded terrain by slope 
class for Alternative 3 is outlined in the Table 3I-28.  
 

 
354 USDA Forest Service, 2000 
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Table 3I-28 
Alternative 3 - Graded Terrain by Slope Class 

Soil Unit <10% 
(acres) 

10 - 20 % 
(acres) 

20 - 30 % 
(acres) 

30 - 40 % 
(acres) 

> 40% 
(acres) 

Total 
(acres) 

Grading 
640 2.7 10.2 5.6 2.2 0.2 20.8 
715 0.2 0.5 0.1 0.0 0.0 0.9 
740 1.9 14.9 21.8 12.2 4.6 55.3 
770 0.0 0.5 1.1 3.1 12.6 17.3 
785 0.2 3.7 8.1 5.3 2.5 19.9 
850 0.1 1.9 1.9 0.5 0.0 4.5 

Agassiz Hiking Trail Construction 
770 0.0 0.0 0.0 0.0 0.6 0.6 

Total 5.1 31.7 38.5 23.4 20.5 119.3a

a Note: The total graded area reported in this table is greater than that reported in Table 2-4 (Alternatives Matrix/Summary 
of Environmental Consequences) table in Chapter 2.  The reason for this difference is that the graded areas within this 
table encompass multiple disturbance types, including utilities corridors.  Therefore, this table considers potential erosion 
effects caused by a variety of ground-disturbing activities. 
Source:  Resource Engineering, Inc, 2003 

 
The options for treatment prescription and slope gradient classes were subsequently used as input 
to the WEPP model to produce predictions for potential sediment yield.  The model results are 
outlined in Table 3I-29. 
 

Table 3I-29 
Alternative 3 - WEPP Model Predicted Erosion Rate 

(by Slope Class, Tons/Acre) 

Slope 
Gradient 

(%) 

Post 
Disturbance 
(tons/acre) 

After Re-Vegetation, 
Years 2-5 

(tons/acre)a

After Re-
Vegetation, Years 

6 Onward 
(tons/acre)a

< 10% 0.05 0.4 0.1 
10 - 20 % 0.44 1.7 0.8 
20 - 30 % 1.4 2.7 1.3 
30 - 40 % 4.4 3.5 1.7 
> 40% 14.8 4.3 2.1 
aNote: Years 2-5 use the Disturbed WEPP Short Grass management prescription, while years 
6 onward use the Tall Grass management prescription. For slopes less than 30%, WEPP 
predicts more erosion for the re-vegetated prescriptions than for the skid trail prescription 
used for post-disturbance circumstances.  Although this result is counter-intuitive, no 
adjustments were made during the modeling process, in order to avoid arbitrary adjustment of 
input parameters, and to maintain a conservative and defensible analysis. 

 Source:  Resource Engineering, Inc, 2003 
 
The general model results for sediment detachment per unit area (tons per acre) for each 
combination of prescription and slope gradient as outlined in Table 3I-28 were selectively 
multiplied by the graded areas (acres) categorized by slope class as outlined in Table 3I-29, to 
yield predictions of sediment yield (tons) per graded area, as provided in Table 3I-30.   
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Table 3I-30 
Alternative 3 Graded Areas 

Potential Increased Sediment Detachment 
Above Existing Conditions 

Soil Unit 

Post 
Implementation

(tons) 

After Re-
Vegetation, 
Years 2-5 

(tons) 

After Re-
Vegetation, Years 

6 Onward 
(tons) 

Grading 
640 24.5 41.8 19.7 
715 0.4 0.0 0.0 
740 158.6 147.2 70.7 
770 201.6 68.7 33.5 
785 74.2 58.0 28.0 
850 6.4 10.3 4.9 

Agassiz Hiking Trail Construction 
 8.7 8.7 8.7 

Total 
Detachment 474.3 336.0 166.2 

 Source:  Resource Engineering, Inc, 2003 
 
The anticipated increase in detachment immediately following project implementation is 
approximately 474 tons, and is three percent lower than the Proposed Action.  The detachment 
rates are driven primarily by 42 acres of the 119 acres of total grading that are proposed to occur 
on slopes of 30 percent slope gradient or higher.  Furthermore, five of the six affected soils 
mapping units have erosion hazards rated as “Severe,” while re-vegetation potential is rated as 
Low to Moderate.  
 
In order to sufficiently reduce the risk of increased soil loss, and reach the 40 percent long-term 
cover densities assumed in the WEPP model, attainment of adequate re-establishment of 
vegetative cover would be essential.  Stockpiling of topsoil prior to grading, preservation, and re-
distribution following grading, accompanied by mulching and re-vegetation, would likely result 
in improved re-vegetation in comparison to existing graded terrain, especially on gentler slopes 
(less than 30 percent slope gradient).  In these areas, post-grading erosion risk would be 
moderate. 
 
However, a review of Table 3I-29 reveals that for slopes with greater than 30 percent slope 
gradient, potential immediate post-disturbance sediment detachment rates range from 
approximately 3 to 10 times those exhibited by slopes in the 20 to 30 percent range.  Coupled 
with the severe erosion hazard for the affected soils units, the risk of topsoil loss is severe.  Table 
2-2 (Mitigation Measures and Best Management Practices) in Chapter 2 outlines several specific 
erosion control measures, such as jute-netting or geo-textile mesh, designed to enhance soils 
stabilization and re-vegetation potential for these steeper slopes.  Successful implementation of 
such measures can reduce, but not eliminate the high risk of erosion and topsoil loss on steeper 
slopes.  Successful and secure installation of these measures can be difficult on steeper terrain.  
Thus, the risk of erosion and topsoil loss following grading on slopes with gradients of 30 
percent or greater would likely be moderate to high. 
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Indicator: 
Analysis of Potential Changes to Soil Chemistry Due to Anticipated Increases in 
Soil Moisture Consistency and Nutrient Loading 

Alternative 1 – No Action  
Under the No Action alternative, input of additional water in the form of snowmaking would not 
occur, and no change in the soil chemistry regime would be likely to occur. 
 

Alternative 2 – The Proposed Action 
Summary of the Analysis Procedure 

The following analysis is excerpted from the soils column test report produced by ESN Rocky 
Mountain.355  The entire report is contained in the official project record.  Soils sampling and 
laboratory analyses were performed in order to assess the potential changes in soil chemistry 
resulting from the introduction of tertiary-treated reclaimed municipal wastewater in the form of 
machine-produced snow.  Undisturbed, intact, soil cores were collected from a location at the 
base of slope areas within the SUP area using a “direct push” drilling methods.  One undisturbed 
core was also collected from two to three feet with a California Geotechnical Sampler, in order to 
test for soils’ physical properties.  The depth of the cores ranged from 8 to 11 feet. 
 
The site from which the cores were obtained is approximately 900 feet east (upslope) of the 
existing lower terminal of the Agassiz Lift.  The site is located within soils mapping unit 740, 
within the primary watershed drainage slated to receive snowmaking water input under the 
Proposed Action.  The soils are classified as Andic Cryoborolls.  In descending order, the soil 
profile used in the column experiment consists of a well-decomposed A-horizon, a zone of 
eluviation (Ae), and B-horizon and C-horizon andesitic parent material. 
 
The soils and parent material retrieved were used to re-construct the “in-situ” soil profile in a 10-
foot long PVC column in the laboratory.  This column was used to conduct a loading test on the 
soil using treated wastewater from the City of Flagstaff.  Initial baseline soil chemistry was 
analyzed using representative composited samples from each of the major soils horizons (A, B, 
and C). 
 
Subsequently, approximately 44 gallons of treated wastewater were percolated through the soil 
column over a period of roughly 60 hours.  This volume is equivalent to 67.6 feet of treated 
wastewater application to the soil and does not take into account dilution from natural snowfall.  
The volume corresponds to 38 years of seasonal snowmaking application, for average 
operational conditions. 
 
Two sets of water samples were collected at different stages of the test.  Water samples were 
drawn from valves installed along the soil column at the A/B and B/C horizon boundaries, as 
well as at the bottom of the column.  Early percolation samples were collected after 6.6 gallons 
had been pumped through the column.  Late percolation water samples were collected after 41 
gallons of treated water had passed through the column.  Once percolation was complete, the soil 

                                                 
355 ESN Rocky Mountain, 2003 
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column was de-constructed and composite soil samples were collected from each horizon, in 
order to assess the resultant soils chemistry. 
 

Physical Properties of the Soils 
Some settling occurred in the column after water pumping commenced.  The resulting length of 
each horizon (after settling) is shown below in Table 3I-31.  Also shown is the weight of material 
removed from the column after separating each horizon and the sand pack intervals.  Densities in 
the column were calculated based on the corrected dry weight of the soil removed from each 
horizon.  The density can be compared to the core densities from the geotechnical sample (refer 
to Table 3I-32) collected at the site. 
 

Table 3I-31 
Soils Column Physical Properties 

Soil Horizon 
Column Section 

Units 

Wet Soil 
Weight 

(pounds) 

Post-run Soil 
Moisture 
(percent) 

Calc. Dry Basis 
Soil Weight 

(pounds) 

Settled Soil 
Depth 

(inches) 

Dry Basis Soil 
Density 
(g/cm3) 

A 12 27.4 8.8 16.0 1.20 
B 37 13.9 32.0 51.8 1.35 
C 26 22.5 20.1 34.0 1.31 

Total 75   102  
Source:  ESN Rocky Mountain, 2003 

 
Table 3I-32 

Moisture and Density from Advanced Terra Testing 
Core Section 

Units 
Wet Density 

(lb/ft3) 
Percent Moisture 

(percent) 
Dry Density 

(lb/ft3) 
Dry Density 

(g/cm3) 
A 122 13.9 107 1.71 
B 112 8.0 104 1.67 
C 114 7.0 107 1.71 
D 116 5.1 110 1.76 

 Source:  ESN Rocky Mountain, 2003 
 

Soils Baseline and Post-Percolation Chemical Analysis 
An evaluation of the soil column analytical results was carried out to: 
 

• Document variations in fecal bacteria, and trace and major cations and anions. 
• Assess the environmental impact of these variations on the treated water and flushed 

soils. 
 

The soil horizons and treated water were sampled and analyzed both before and after percolation 
of the treated wastewater.  The variations of bacteria and trace and major anions and cations in 
the water and soils were examined both before and after percolation.  
 
The analytical results for the water and soils are also provided in the following tables. 
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Table 3I-33 
Column Test Soils Chemistry 

Method Employed NCA 0103 

EPA SW-
846 

9045C  
HACH 

9056 SM-4500 9060 SW-846 6010B 

LIMS ID Sample ID 
% 

Moisture pH 
Fecal 

Coliform 
Total 

Phosphate 
N- 

Ammonia TOC Sb As Ba Be Cd 
Units %  MPN/100 g mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

101293-0001 Initial A 4.58 6.45 400 5083 < 8 1.70 < 50 < 50 188 < 2.5 < 5 
101293-0002 Initial B 1.36 7.12 < 20 3802 < 8 0.37 23 32 93 < 1.0 < 2 
101293-0003 Initial C 2.28 8.84 < 20 4554 < 8 0.19 16 19 76 0.9 < 1 
101293-0004 Final A 27.40 7.48 < 20 4683 < 8 1.95 < 20 < 20 159 < 1.0 < 2 
101293-0005 Final B 13.90 7.50 < 20 5168 < 8 0.30 20 23 68 < 0.5 < 1 
101293-0006 Final C 22.50 9.30 < 20 4710 < 8 0.23 14 20 93 0.7 < 1 

Method Employed SW-846 6010B 
LIMS ID Sample ID Ca Cr Cu Pb Mg Ni K Se Ag Na Sr 

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 
101293-0001 Initial A 6003 12 17.1 < 25.00 6414 21 1413 < 125 < 5 < 1250 57 
101293-0002 Initial B 5031 11 16.3 11.15 6613 16 576 < 50 < 2 < 500 42 
101293-0003 Initial C 6667 7 14.5 8.29 6626 15 528 < 25 < 1 1571 49 
101293-0004 Final A 5691 10 15.3 < 10.00 5930 17 1209 < 50 < 2 < 500 42 
101293-0005 Final B 4422 8 14.0 8.01 6516 14 533 < 25 < 1 328 33 
101293-0006 Final C 7194 5 10.8 9.03 5539 11 529 < 25 < 1 1938 47 

Method Employed SW-846 6010B 
EPA SW-
846 7471A EPA SW-846 9056 

EPA 
SW846 

1664  
LIMS ID Sample ID Tl Zn Hg Br Cl F SO4 NO3 NO2 O&G  

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg  
101293-0001 Initial A < 100 63 < 0.03 < 1.0 6 < 1.0 2 51.0 < 1.0 52  
101293-0002 Initial B < 40 55 < 0.03 < 1.0 1 < 1.0 < 2 < 1.0 < 1.0 64  
101293-0003 Initial C < 30 45 < 0.03 < 5.0 13 < 5.0 84 < 5.0 < 5.0 56  
101293-0004 Final A < 50 58 < 0.03 < 1.0 26 < 1.0 8 < 1.0 < 1.0 59  
101293-0005 Final B < 50 49 < 0.03 < 1.0 10 < 1.0 6 2.0 < 1.0 < 25  
101293-0006 Final C < 50 37 < 0.03 < 5.0 13 < 5.0 39 < 5.0 < 5.0 126  
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Table 3I-34 
Column Test Water Chemistry 

Method Employed 

EPA SW-
846 
9045C     8048 

EPA SW-
846 9056 SM-4500   SW-846 6010B 

LIMS ID Sample ID pH TDS 
Fecal 
Coliform 

Total 
Phosphate 

Dissolved 
Phosphate 

Ortho-
phostphate 

N- 
Ammonia TOC Sb As Ba Be 

Units   mg/L MPN/100 ml mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

101277-0001 Initial Water 7.47 394 < 2 < 0.5 < 0.5 < 2.00 < 0.8 4.8 <0.1 <0.1 0.27 
< 
0.005 

101277-0002 Early Water (A/B) 6.44 349 7 < 0.5 < 0.5 < 2.00 < 0.8 12.9 <0.1 <0.1 0.26 
< 
0.005 

101277-0003 Early Water (B/C) 6.59 355 < 2 < 0.5 < 0.5 < 2.00 < 0.8 5.8 <0.1 <0.1 0.17 
< 
0.005 

101277-0004 
Early Water  
(Bot. C) 7.08 558 < 2 < 0.5 < 0.5 < 2.00 < 0.8 7.9 <0.1 <0.1 0.22 

< 
0.005 

101277-0005 Late Water (A/B) 7.17 390 14 < 0.5 < 0.5 < 2.00 < 0.8 12 <0.1 <0.1 0.26 
< 
0.005 

101277-0006 Late Water (B/C) 6.98 387 < 2 < 0.5 < 0.5 < 2.00 < 0.8 5.3 <0.1 <0.1 0.14 
< 
0.005 

101277-0007 
Late Water  
(Bot. C) 7.71 404 < 2 < 0.5 < 0.5 < 2.00 < 0.8 5.2 <0.1 <0.1 0.13 

< 
0.005 

101277-0008 Final Water 7.44 396 2 < 0.5 < 0.5 < 2.00 < 0.8 5.3 <0.1 <0.1 0.12 
< 
0.005 

Method Employed EPA SW-846 6010B 
LIMS ID Sample ID Cd Ca Cr Cu Pb Mg Ni K Se Ag Na Sr 
Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 
101277-0001 Initial Water < 0.01 32 < 0.005 0.013 < 0.05 17 0.030 14 < 0.25 0.015 91 0.10 
101277-0002 Early Water (A/B) < 0.01 19 < 0.005 0.013 < 0.05 4 < 0.025 18 < 0.25 0.012 87 0.18 
101277-0003 Early Water (B/C) < 0.01 23 < 0.005 0.012 < 0.05 9 0.031 13 < 0.25 0.013 67 0.25 

101277-0004 
Early Water (Bot. 
C) < 0.01 26 < 0.005 0.017 < 0.05 6 0.031 9 < 0.25 0.014 165 0.27 

101277-0005 Late Water (A/B) < 0.01 31 < 0.005 0.015 < 0.05 16 0.037 13 < 0.25 0.015 87 0.25 
101277-0006 Late Water (B/C) < 0.01 26 < 0.005 0.011 < 0.05 12 0.033 12 < 0.25 0.012 3 0.25 

101277-0007 
Late Water (Bot. 
C) < 0.01 26 < 0.005 0.011 < 0.05 11 0.029 11 < 0.25 0.012 90 0.25 

101277-0008 Final Water < 0.01 24 < 0.005 0.011 < 0.05 8 0.031 11 < 0.25 0.011 100 0.23 
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Table 3I-34, Continued 
Column Test Water Chemistry 

Method Employed EPA SW-846 6010B 
EPA SW-
846 7471A EPA SW-846 9056 

EPA 
SW846 

1664 
LIMS ID Sample ID Tl Zn Hg Br Cl F SO4 NO3 NO2 O&G 

Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 
101277-
0001 Initial Water < 0.2 0.08 < 0.0005 < 1.0 101 < 1.0 22 20 < 1.0 1.0 
101277-
0002 Early Water (A/B) < 0.2 0.06 < 0.0005 < 1.0 102 < 1.0 22 21 < 1.0 8.6 
101277-
0003 Early Water (B/C) < 0.2 0.02 < 0.0005 < 1.0 97 < 1.0 19 33 < 1.0 7.0 
101277-
0004 

Early Water (Bot. 
C) < 0.2 0.03 < 0.0005 < 1.0 109 < 1.0 74 29 < 1.0 2.8 

101277-
0005 Late Water (A/B) < 0.2 0.07 < 0.0005 < 1.0 102 < 1.0 21 19 < 1.0 1.7 
101277-
0006 Late Water (B/C) < 0.2 0.10 < 0.0005 < 1.0 101 < 1.0 24 19 < 1.0 1.0 
101277-
0007 

Late Water (Bot. 
C) < 0.2 0.05 < 0.0005 < 1.0 102 < 1.0 23 19 < 1.0 1.0 

101277-
0008 Final Water < 0.2 0.04 < 0.0005 < 1.0 103 < 1.0 28 20 < 1.0 < 1.0 
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Only those analyses that show a noticeable change in the treated water and soil are described and 
discussed in the following section.  These include major cations and anions, acidity and fecal 
coliform.  Trace elements (e.g., Ni, Zn, Cu) were at or near detection limit levels in the water 
(i.e., below EPA limits for primary drinking water) and these constituents exhibit only minor 
concentration variations in the soils after water percolation. 
 

Summary of the Changes to Soil and Water Chemistry 
Variations noted in the treated water after flow through the soil column 
1. Moderate increase of fecal coliform (0-2 MPN/100 ml), strontium (0.096 to 2.3 

mg/L), and sulfate (22 to 28 mg/L) 
2. Minor increase of nickel, chloride and total organic carbon 
3. Minor decrease of barium, magnesium, zinc, calcium and potassium 
 
Changes to the A-horizon soil after water percolation 
1. Moderate increase of chloride (6.4 to 26.3 mg/kg), sulfate (2.1 to 8.5 mg/kg), and pH 

(6.45 to 7.48) 
2. Moderate decrease of fecal coliform (400 to 0 MPN/100 g), nitrate (51 to 0mg/kg), 

phosphate (5,083 to 4,683 mg/kg) 
3. Minor decrease of potassium, calcium, magnesium, strontium, barium, chromium, 

copper, nickel, and zinc 
 

Changes to the B-horizon soil after water percolation 
1. Moderate increase of chloride (1.5 to 10.4 mg/kg), sulfate (0 to 5.6 mg/kg), nitrate (0 

to 2 mg/kg) and total phosphate (3,802 to 5,168 mg/kg) 
2. Minor decrease of potassium, calcium, strontium, barium, chromium, copper, nickel, 

and zinc 
 

Changes to the C-horizon parent material after water percolation 
1. Moderate increase of barium (76 to 93 mg/kg), calcium (6,667 to 7194 mg/kg), and 

pH (8.84 to 9.3) 
2. Minor increase of chloride and total phosphate 
3. Moderate decrease of sulfate (84 to 39 mg/kg) and magnesium (6,626 to 5,539 

mg/kg) 
4. Minor decrease of strontium, chromium, copper, nickel and zinc 

 
Fecal Coliform 

As indicated in the results of the column test experiment, all fecal coliform is contained in the A-
horizon soil in relatively minor amounts and is a result of animal droppings.  Sampling and 
analysis of waters after 6.6 and 41.2 gallons of percolation reveals most of the fecal coliform in 
water draining the A-horizon soil as expected.  With time, the fecal coliform bacteria are 
eradicated by the chlorinated treated water, leaving no colonies in the soil after percolation of the 
44 gallons.  Only traces of fecal coliform remain in the water after percolation of all the water. 
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Soil Acidity 
Sulfate and chloride can contribute to soil acidity by complexing with free hydrogen to form 
sulfuric and hydrochloric acid respectively.  In the case of the Snowbowl soils, sulfate is being 
flushed out of the C-horizon parent material, but chloride is accumulating in all horizons.  
Measurements of pH, however, suggest that chloride is not contributing to acidity in these soils.  
In fact, the natural acidity of the soils is buffered to more neutral values by percolation of treated 
water through the column.  Early water samples from the A/B and B/C intervals are acidic, but 
later samples from these intervals reveal more neutral values.  This is probably the result of the 
water flushing out organic acids in the A- and B-horizons.  Buffering of the A- and B-horizons 
by the treated water helps prevent the dissolution and loss of toxic metals (e.g., Ni, Cr) to the 
groundwater and also allows for adequate supply of essential micronutrients (e.g., Fe, Mn, Cu, 
Zn and Co).  The low-level addition of chloride to the soils is not detrimental to plant growth 
because it is an essential micronutrient at these levels.356

 
Essential Nutrients 

In addition to the soils cores collected for the column test, 14 surficial soils samples were 
collected from various locations within the Snowbowl SUP area.  The nutrient content for these 
soils was analyzed, and the results are outlined in Table 3I-35. 
 

Table 3I-35 
Nutrient Analysis of Snowbowl Soils 

Method Employed EPA SW-846 9056 
HACH 

9056 

LIMS ID 
Sample 

ID NO2 NO3 Phosphate 
Units mg/kg mg/kg mg/kg 

101314-0001 SS-01 < 1.0 297 ND 
101314-0002 SS-02 < 1.0 112 ND 
101314-0003 SS-03 < 1.0 108 ND 
101314-0004 SS-04 < 1.0 79 ND 
101314-0005 SS-05 < 1.0 4 ND 
101314-0006 SS-06 ND 52 ND 
101314-0007 SS-07 ND 24 < 2.0 
101314-0008 SS-08 <1.0 123 ND 
101314-0009 SS-09 <1.0 176 < 2.0 
101314-0010 SS-10 <1.0 33 4.5 
101314-0011 SS-11 2.2 153 < 2.0 
101314-0012 SS-12 <1.0 100 < 2.0 
101314-0013 SS-13 ND 2 ND 
101314-0014 SS-14 ND 70 ND 
ND = Not Detected ay Specified Reporting Limit  

 Source:  ESN Rocky Mountain, 2003 
 

                                                 
356 Brady, 1990 
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Although the reclaimed water contains high levels of nitrate (approximately 20 mg/L), the soils 
column experiment shows leaching of nitrate from the soils by the treated wastewater.  The soils 
column test, simulating many years of water loading, removes such processes as vegetative 
uptake and biological nitrogen fixation from the nutrient dynamics of the soils. 
 
In the 14 soils analyzed the nitrate content ranges from two to 297 mg/kg with a median 
concentration of 85 mg/kg.  The results of the column test suggest that most of this nitrate would 
leach to groundwater early in the percolation of the treated wastewater.  The nitrate would, 
however, be replenished to the soil through biological fixation of nitrogen from the atmosphere 
(i.e., conversion of N2 to ammonia by soil microorganisms) and from deposition of nitrogen 
compounds from rain and snow.357  Rates of nitrogen addition to soil by biological fixation and 
precipitation have been estimated at 15 and 5-8 kg/ha respectively.358  Ammonia inputs would be 
oxidized to nitrate during the summer months by the nitrification process.  The A-horizon soils 
promote nitrification because they are well aerated with an abundance of carbon and base-
forming cations (e.g., Ca).  The laboratory column experiment suggests that although some of the 
soluble nitrate would be leached in the spring by percolation of treated water from melting snow, 
it would be replenished during the summer months. 
 
The manner in which these dynamics would be manifested in field conditions is subject to some 
uncertainty.  The addition of reclaimed water had the effect of removing nitrogen from the soils 
in the accelerated laboratory experiment.  However, the laboratory experiment does not consider 
the important processes of vegetative uptake, or nutrient cycling by soils microbes.  Infiltration 
of reclaimed water snowmelt would occur over seasonal, annual, and decadal time scales.  Under 
field conditions, the increased nitrogen loading via application of reclaimed water would be 
subject to uptake from vegetation and microbes, and could increase nitrogen availability in the 
soils. 
 
A controlled experimental nitrogen fertilization study in the Loch Vale and Fraser experimental 
forests in northern Colorado from 1997-1999 offers some insight into potential soils response to 
increased nitrogen loading in a coniferous forest.359  Two sites were treated with an ammonium 
nitrate (NH4NO3) fertilizer at a rate of 25 kg N/ha-1/yr-1.360  The results of the study support the 
conclusion that generally, in nitrogen-limited forests, the available nitrogen pool does increase in 
response to fertilization.  Initially, the increased nitrogen inputs were realized in the soil as 
organic nitrogen, and in the vegetation as increased foliar nitrogen levels.361  This trend 
continued until the carbon-to-nitrogen (C:N) ratio of the forest soil reached a specific threshold, 
after which further nitrogen additions increased the rate of nitrogen mineralization by the soil 
and inorganic soil nitrogen levels.362  Once this threshold was reached, increased rates of 
nitrogen cycling, and subsequent increased rates of nitrogen leaching from the soil were 
observed.363  

 
357 Id. 
358 Id. 
359 Rueth, et al. 2003. 
360 Id. 
361 Id. 
362 Id. 
363 Id. 
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It is likely that the response of the soils at the Snowbowl to increased nitrogen inputs would be 
similar.  The increased nitrogen loading via application of the reclaimed wastewater would be 
likely to initially cause increases in organic and bio-available nitrogen within the soils, until 
reaching a similar threshold.  Subsequently, increases in nitrogen mineralization and inorganic 
nitrogen would be expected, followed by increased leaching of excess nitrogen through the soils 
column.  
 
A small amount of potassium was flushed from the soil (approximately 4.0 ppm) early in the 
percolation, but the overall potassium concentration of the soil is not affected by percolation of 
the treated water.  In the column test, a substantial amount of phosphate leached from the A-
horizon and re-precipitated in the B-horizon, but this phosphate was not detected in the early, 
late, or final water samples.  The phosphate was therefore not being flushed from the soils by the 
treated water. 
 

Total Dissolved Solids 
Total Dissolved Solids (TDS) expresses the total concentration of solids remaining when a water 
sample is evaporated to dryness.  The TDS of the treated water increases sharply in the early 
water sample from the bottom of the C-horizon and this probably reflects rapid flushing of 
sulfate from the parent material and strontium from soils to the treated water.  The overall 
salinity or TDS of the treated water would not be expected to change noticeably via percolation 
of treated water through the soil profile. 
 

Total Organic Carbon 
Organic carbon creates reducing conditions in aquifers and surface waters, which can create 
biological oxygen demand (BOD) and hinder aquatic life habitat.  The percolated treated water is 
receiving carbon mainly from the A-horizon, but the amount is inconsequential in relationship to 
the potential for change in redox conditions in groundwater and discharge areas. 
 

Base-forming Cations 
Calcium, which is an important cation for buffering acidity, uptake of nutrients for plants, and 
nitrification processes can contribute to water hardness depending on the amounts flushed to soil 
solution and groundwater.  The calcium in this case is leached from both A- and B-horizons, but 
it is re-precipitated or adsorbed in the C-horizon.  It would therefore not be flushed out of the 
soils to potentially contribute to the hardness of the groundwater.  Strontium, on the other hand, 
would be flushed out of the A-horizon mainly, but minor increases in concentration in the treated 
water does not contribute to higher total dissolved solids. 
 

Conclusions 
The primary conclusions of the soil column experiment are: 
 

1. Percolating treated wastewater through the soil profile would be unlikely to have a 
negative impact on either the soils or treated water. 

2. Fecal coliform in the A-horizon soil could be reduced via the percolation of chlorinated 
wastewater.  However, under field conditions, due to the chlorine’s volatility and the 
aerating effect of distribution through snowmaking, the quantity of chlorine within the 
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snowpack would be reduced, and the subsequent effect on soils bacteria would be less 
than observed in the laboratory. 

3. Chloride and sulfate would be added to both the A- and B-horizon soils.  A larger amount 
of sulfate could be lost from the C-horizon parent material to the groundwater.  The low-
level addition of these essential nutrients to the soils is generally beneficial to plant 
growth. 

4. The acidity of the soil and parent material would be progressively buffered to more 
alkaline levels by percolation of the treated wastewater.  The higher alkalinity would 
inhibit the leaching and mobilization of toxic metals to the groundwater, and would allow 
for an adequate supply of bio-available micronutrients (e.g. Fe, Mn, Cu, Zn, Co) to 
remain available for plant growth. 

5. Nitrate, which is concentrated in A-horizon soil, would leach to the groundwater as the 
treated wastewater percolates through the column.  The nitrate, however, would be 
replenished during the summer months by the addition of ammonia from the atmosphere 
through biological fixation and precipitation with subsequent oxidation of the ammonia 
to nitrate.  However, under field conditions the nitrogen dynamics would differ.  Due to 
vegetative and microbial assimilation, the increased nitrogen loading via the application 
of reclaimed water would initially increase organic nitrogen content and availability in 
the soils.  After reaching a new dynamic equilibrium, however, further nitrogen inputs 
would be realized as increases in soils nitrogen mineralization, inorganic nitrogen, and 
leaching from the surface soils horizon.  Other essential nutrients (i.e. potassium, 
phosphate, and sulfate) would not be removed from the A- and B horizon soils in 
substantial amounts. 

6. Although the results of the column test show that salinity of the treated water (TDS) 
increases initially because of the addition of sulfate and strontium from the parent 
materials and soils, the overall salinity of the reclaimed water would be unlikely to 
change substantially through the soils column. 

7. The total organic carbon content of the treated wastewater increased slightly, but would 
be unlikely to produce more reduced conditions in groundwater. 

 
Although the results of the column test show that salinity of the treated water (TDS) increases 
initially because of the addition of sulfate and strontium from the parent materials and soils, the 
overall salinity of the reclaimed water would be unlikely to change substantially through the soils 
column. 
 
The total organic carbon content of the treated wastewater increased slightly, but would be 
unlikely to produce more reduced conditions in groundwater. 
 

Alternative 3 
Under Alternative 3, input of additional water in the form of snowmaking would not occur, and 
changes in the soil chemistry regime are not anticipated.  However, the proposed grading 
activities, using heavy machinery, would cause soils compaction and loss of soil tilth.  Loss of 
top soil and a decrease in soils organic matter associated with disturbances to the rooting zone 
could reduce the soils productivity. 
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CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal extent for the cumulative effects to soils and geological resources includes the 
lifespan of past, present, and reasonably foreseeable future projects outlined in Table C-1, 
located in Appendix C.  This time period begins with initial construction of ski area trails and 
infrastructure in the late 1930s.  The listed projects include various on-going activities, including 
private land development, whose timing is indefinite.  For the purposes of this cumulative effects 
analysis, a period of 10 years from the date of this document has been considered. 
 

Spatial Bounds 
The spatial extent for the cumulative effects analysis is limited to the Snowbowl SUP area and 
adjacent restoration and development activities, as defined below.  
 

Past, Present, and Reasonably Foreseeable Future Actions 
Past, present and reasonably foreseeable future projects that, in addition to Snowbowl’s exiting 
and proposed facilities, could cumulatively affect soils and geological resources include: 
 

1. San Francisco Mountain Mineral Withdrawal/White Vulcan Mine Settlement 
2. Bebbs Willow Restoration Project 
3. Transwestern Lateral Pipeline Project 
4. Inner Basin Water Pipeline Development and Maintenance 
5. Private Land Development 
6. Miscellaneous/ongoing Recreational Uses 
7. Miscellaneous facilities and trail construction within Snowbowl’s SUP area 
8. Patented mining claims on the east slopes of the Peaks are experiencing erosion 

problems 
 
In addition, three indicators that were addressed in the direct and indirect analysis are repeated in 
this cumulative effects analysis to provide a conservative analytical reference point from which 
to compare cumulative basin water balance changes between pre-development conditions and 
proposed conditions within the SUP area.  The analysis assumes that that undeveloped forested 
conditions exhibited 100 percent cover density.  Actual conditions in a forest unaffected by 
human influences vary over time through cycles of fire, re-growth, and variation in vegetation 
species and density, and do not necessarily reflect a fully forested, mature vegetative cover. 
 
These effects reflect the differences in the water balance between mature forest, and conditions 
where the fully forested baseline has been altered by the presence of vegetative clearing to 
construct existing ski trails and additional snowmaking water applications.  The differences in 
the water balance between two different scenarios were analyzed: 
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1. Forest environment undisturbed by human activities, with mature trees, and a canopy 
with 100 percent cover density 
 

2. Forest environment with the existing and proposed trail and snowmaking infrastructure 
present 

 
San Francisco Mountain Mineral Withdrawal 

As part TCP designation, the Peaks and surrounding area were withdrawn from availability for 
mineral entry in 2000.  This action precludes individuals and entities from staking a mineral 
claim in preface to planned extraction activities within the withdrawn area.  In addition, a 
condition of the White Vulcan Mine Settlement which stimulated TCP designation and mineral 
withdrawal actions, stipulated that Tufflite Inc. and its affiliates relinquish all of their mining 
claims within the TCP.  This action has and will provide added protection for soils and will 
decrease erosion potential by limiting potential ground disturbing activities associated with 
mining.  The settlement also requires that the White Vulcan Mine site be completely reclaimed 
within 10 years of the date of the settlement. 
 

Bebbs Willow Restoration Project 
In its Environmental Assessment,364 the Forest Service anticipates that: “Soil condition will not 
be significantly affected by the thinning and tree removal aspect of the project.”  No heavy 
equipment will be used to harvest trees or pile slash.  Most of the tree cutting will be 
accomplished by hand, producing no impact to the soil surface.  Some soil cover and increase in 
coarse woody debris will result from the boles and limbs of the trees that remain after burning.  
By removing all trees over 60 acres and thinning trees less than six inches DBH over 288 acres, 
the grassland character of the prairie will be promoted.  Ground cover composition will favor 
grasses and plant litter over needle cast from conifer trees. 
 
Low-intensity fire can promote sediment production in the short term, before vegetation is re-
established.  In a natural fire disclimax, however, grassland vegetation re-establishes quickly. 
Over the long term, frequent, low-intensity fires that mimic the natural fire cycle can reduce 
sediment production by reducing the probability of a high-intensity fire and subsequent loss of 
soil organic matter and productivity. 
 

Transwestern Lateral Pipeline 
On-going operation and maintenance of the pipeline includes potential soil-disturbing activities, 
due to equipment and pipeline access.  Many of these effects would be temporary during 
construction activities; however some activities could result in soil compaction and potential loss 
of productivity that would be cumulative in nature. 
 

Inner Basin Water Pipeline Maintenance 
Maintenance of the existing water pipeline operated by the City of Flagstaff within the Inner 
Basin on the northern slopes of the San Francisco Peaks includes pipeline repair and replacement 
activities that would involve soils disturbances from equipment access, as well as disturbance of 
                                                 
364 USDA Forest Service, 2001b. 
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shallow soil horizons during pipeline repairs.  Many of these effects would be temporary during 
construction activities; however some activities could result in soils compaction and potential 
loss of productivity that would be cumulative in nature. 
 

Private Land Development 
Construction of houses and other buildings and infrastructure on private lands located within the 
lower Hart Prairie has and may continue to create localized soil disturbances associated with 
equipment access and construction activities.  During construction, when vegetation is removed 
and soils are exposed, there is the potential for soil loss via erosion and sediment transport.  The 
risk of soil loss typically decreases after landscaping and re-vegetation is complete.  Many of 
these effects would be temporary during construction activities; however some activities could 
result in soils compaction and potential loss of productivity that would be cumulative in nature.  
Currently, there are approximately 13 summer homes developed in the lower Hart Prairie area.  
Additionally there are approximately four parcels of land which could potentially be developed 
as home sites. 
 

Miscellaneous Recreational Uses 
The San Francisco Peaks region is a popular destination for recreational activities, and 
recreational use is likely to increase in the future.365  On-going recreational uses include hiking, 
camping, horse-back riding, bicycling, and off-road vehicle use.  Scattered throughout the 
vicinity, recreational uses can cause loss of vegetative ground cover, soil compaction, localized 
erosion, and increased runoff.  Although these effects are widely distributed in nature, and 
mitigated by Forest Service BMP’s concerning recreational uses, they do represent cumulative 
impacts to soils resources. 
 

Alternative 1 – No Action 
Sediment-related cumulative effects are somewhat difficult to quantify.  Existing conditions 
reflect changes in sediment yield, soils compaction and productivity that are reflective of distinct 
differences in land use, management, and cover between pre-Snowbowl development conditions 
and the modern ski area infrastructure, and are difficult to quantify accurately.  Nonetheless, 
ground disturbance associated with past development/construction activities at the Snowbowl 
have cumulatively impacted soil resources in, and in the vicinity of, the SUP area from time to 
time.  Historic and on-going operational and maintenance activities involve continuing use of 
existing roads, as well as some level of soils disturbance associated with routine construction and 
maintenance activities.  Many of the effects are temporary during construction activities; 
however some activities would result in compacted soils and loss of organic matter, which would 
be ultimately permanent in nature, and therefore cumulative in effect beyond existing conditions.  
 
Nonetheless, two activities noted above - San Francisco Mountain Mineral Withdrawal and 
Bebbs Willow Restoration – would cumulative benefit soil resources in the area.  
  

                                                 
365 USDA Forest Service, 2001b. 
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Indicator: 
Modeled Anticipated Changes In The Duration And Intensity Of Annual Snowmelt 
Compared To Historic Natural Variation 

The cumulative changes in the water balance for Alternative 1 may be portrayed by comparing 
existing conditions to inferred pre-development conditions.  The following tables display this 
comparison for average, dry, and wet-year climatic scenarios.  Because precipitation inputs 
remain the same as those outlined in the previous sections, the tables show only the areas of trail 
construction, the projected watershed losses, recharge and the percent change versus pre-
development conditions for each pertinent watershed. 

 
Table 3I-36 

Alternative 1 Average Year Water Balance Cumulative Effects 

Watershed 
Trail 

Construction 
(Acres) 

Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge 
Change 
(AF)a

Percent 
Changea

Hart Prairie 0.64 1236.9 693.1 64% 9.8 1% 
Humphreys 0.59 429.0 355.0 55% 0.2 0% 
Lower Agassiz Ridge 13.50 368.3 199.8 65% 5.2 3% 
Middle Agassiz Ridge 3.30 373.7 199.8 65% 1.3 1% 
Snowbowl 123.10 940.8 850.5 53% 49.7 6% 
Sunset 0.00 111.6 81.1 58% 0.0 0% 
Upper Agassiz Ridge 0.00 432.8 239.7 64% 0.0 0% 
Total 145.0 3893.1 2619.0 61% 66.2 3% 
a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
Table 3I-37 

Alternative 1 Dry Year Water Balance Cumulative Effects 

Watershed 
Trail 

Construction 
(Acres) 

Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge 
Change 
(AF)a

Percent 
Changea

Hart Prairie 0.64 776.7 17.6 98% 5.2 42% 
Humphreys 0.59 295.6 27.0 92% 0.2 1% 
Lower Agassiz Ridge 13.50 233.8 0.0 100% 0.0 0% 
Middle Agassiz Ridge 3.30 236.0 0.0 100% 0.0 0% 
Snowbowl 123.10 637.6 99.5 86% 52.0 109% 
Sunset 0.00 74.8 4.5 94% 0.0 0% 
Upper Agassiz Ridge 0.00 276.7 0.0 100% 0.0 0% 
Total 145.0 2531.3 148.7 96% 57.4 63% 
a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 
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Table 3I-38 
Alternative 1 Wet Year Water Balance Cumulative Effects 

Watershed 
Trail 

Construction 
(Acres) 

Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge 
Change 
(AF)a

Percent 
Changea

Hart Prairie 0.64 1296.3 1645.4 44% 9.8 1% 
Humphreys 0.59 443.4 751.5 37% 0.2 0% 
Lower Agassiz Ridge 13.50 383.6 482.3 44% 5.1 1% 
Middle Agassiz Ridge 3.30 386.0 488.0 44% 1.3 0% 
Snowbowl 123.10 976.2 1,754.0 36% 49.3 3% 
Sunset 0.00 117.4 176.3 40% 0.0 0% 
Upper Agassiz Ridge 0.00 445.7 579.1 43% 0.0 0% 
Total 145.00 4048.9 5876.6 41% 65.7 1% 
a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
A review of the water yield comparisons for the No Action alternative reveals that existing and 
Alternative 1 conditions reflect an approximate three percent change in annual recharge under 
average-year conditions, a 16 percent change in dry year conditions, and a one percent change in 
wet-year conditions, when compared to pre-development conditions.  For the primary Snowbowl 
watershed, which contains the bulk of the existing trail system, the Alternative 1 cumulative 
changes are six percent, 109 percent, and three percent, for the average, dry, and wet scenarios, 
respectively. 
 

Alternative 2 – The Proposed Action 
The Proposed Action would involve approximately 10.4 acres of permanent ground disturbance 
and 245.4 acres of temporary ground disturbance both within, and outside of, the SUP area.   
 
The soils compaction and turnover associated with the proposed grading and trail construction 
activities would cause compaction of soils and loss of organic matter and tilth that would 
ultimately be permanent in nature, and therefore cumulative when considered with other past, 
present and reasonably foreseeable future actions, both within and outside of the SUP area.  The 
estimates of increased sediment detachment would result in cumulative increases in sediment 
production of 186 tons for Alternative 2.  Under Alternative 2, the anticipated decrease in 
detachment associated with decommissioning a section of existing access road would be 14.3 
tons.  The new road segment to serve the snowmaking water impoundment access road in 
Alternative 2 would represent an increase of 25.5 tons of sediment detachment.  The net result 
would be an increase in road detachment of 11.2 tons that contributes six percent of the 
anticipated cumulative increase of 186 tons.  These quantities represent detachment, not 
transport, but highlight the importance of implementation and operational practices designed to 
manage water drainage, facilitate re-vegetation, and minimize sediment transport.  
 
When considered with the Transwestern Lateral Pipeline construction, Inner Basin water pipeline 
maintenance, private land development and miscellaneous recreational uses, the Proposed Action 
represents a cumulative effect to soil resources in the analysis area.   
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Indicator: 
Modeled Anticipated Changes In The Duration And Intensity Of Annual Snowmelt 
Compared To Historic Natural Variation 

 
The snowmaking and trail construction of the Proposed Action would result in cumulative water 
balance effects, for average, dry, and wet-year climates as indicated in the following tables. 
 

Table 3I-39 
Alternative 2 - Average Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 3.7 39.9 1254.0 716.0 64% 32.6 5% 
Humphreys 9.6 50.4 451.8 382.5 54% 27.8 8% 

Lower Agassiz Ridge 7.2 22.5 377.5 213.2 64% 18.5 10% 
Middle Agassiz Ridge 1.6 6.9 376.7 203.7 65% 5.1 3% 

Snowbowl 54.0 234.0 1,043.0 982.3 51% 181.5 23% 
Sunset 0.2 9.8 116.7 85.7 58% 4.7 6% 

Upper Agassiz Ridge 0.0 0.5 433.0 239.9 64% 0.3 0% 
Total 76.3 364.0 4052.8 2823.3 60% 270.5 8% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
Table 3I-40 

Alternative 2 - Dry Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 3.7 53.3 817.5 30.1 96% 17.7 142% 
Humphreys 9.6 67.3 358.8 31.1 92% 4.3 16% 

Lower Agassiz Ridge 7.2 30.1 263.9 0.0 100% 0.0 0% 
Middle Agassiz Ridge 1.6 9.2 245.2 0.0 100% 0.0 0% 

Snowbowl 54.0 312.4 927.2 122.4 88% 74.8 157% 
Sunset 0.2 13.0 87.8 4.6 95% 0.1 2% 

Upper Agassiz Ridge 0.0 0.7 277.4 0.0 100% 0.0 0% 
Total 76.3 486.0 2977.9 188.1 96% 96.9 45% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 
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Table 3I-41 
Alternative 2 - Wet Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 3.7 26.6 1311.8 1656.6 44% 21.0 1% 
Humphreys 9.6 33.6 461.3 767.2 38% 16.0 2% 

Lower Agassiz Ridge 7.2 15.0 398.7 482.3 45% 5.1 1% 
Middle Agassiz Ridge 1.6 4.6 384.6 494.1 44% 7.3 1% 

Snowbowl 54.0 156.2 1,090.1 1,796.3 38% 91.6 5% 
Sunset 0.2 6.5 121.6 178.7 40% 2.4 1% 

Upper Agassiz Ridge 0.0 0.4 446.0 579.3 43% 0.1 0% 
Total 76.3 243.0 4175.2 5993.3 42% 182.4 2% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
A review of the water yield comparisons for the Proposed Action reveals that Alternative 2 
conditions reflect an approximate 8 percent change in annual recharge under average conditions, 
45 percent in dry year conditions, and two percent in wet year conditions, when compared to pre-
development conditions.  For the primary Snowbowl watershed, which would experience most of 
the proposed snowmaking and trail construction, cumulative changes associated with the 
Proposed Action are 23 percent, 157 percent, and five percent, for the average, dry, and wet 
scenarios, respectively. 
 
The primary potential cumulative effect of the changes in the water balance, paired with changes 
in soils properties caused by the proposed trail construction and trail grading, would be 
enhancement of the potential for concentrated surface flows.  In addition, field review reveals 
that in existing areas of heavily graded terrain, surface overland flow does occur during the 
snowmelt season.  The increases in water input due to snowmaking would be likely to enhance 
the potential for further rilling and incisement of flow channels, and transport of surface 
sediments on graded terrain.  As discussed in the Direct and Indirect Effects section, the risk of 
surface flow and rilling would be minimal for ungraded and flush-cut terrain.  For graded terrain, 
implementation of adequately spaced waterbars to route and dissipate surface flows, coupled 
with successful re-vegetation, would mitigate the risk of surface rilling in areas where 
topographic constraints do not tend to channelize and concentrate flows.  In areas where 
topographic lows tend to concentrate any occurring surface flows, the risk of rilling and 
sedimentation would be moderate to high for graded terrain. 
 

Indicator: 
Analysis Of Potential Changes To Soil Chemistry Due To Anticipated Increases In 
Soil Moisture Consistency And Nutrient Loading 

 
Soil Acidity 

The laboratory column experiment suggests that application of the reclaimed water product via 
snowmaking would increase the alkalinity of the receiving soils, thereby resulting in an increased 
buffering capacity.  Mixed and diluted by natural precipitation, this buffering effect would be 
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reduced.  However, over time, the cumulative trend would be towards slightly more alkaline soils 
over natural conditions. 
 

Essential Nutrients 
A review of the existing nitrogen content for the soils within the SUP area reveals nominal levels 
of nitrate.  The laboratory experiment, conducted on an accelerated timescale when compared to 
natural processes, suggests that nitrate would be leached from the surface soils horizon by the 
reclaimed water.  However, under field conditions the nitrogen dynamics would differ.  Due to 
vegetative and microbial assimilation, the increased nitrogen loading via application of reclaimed 
water would initially increase organic and bio-available nitrogen content in the soils.  Once a 
critical carbon-to-nitrogen ratio is reached, subsequent increases in nitrogen mineralization and 
inorganic soils nitrogen content would be realized.  Subsequently, excess nitrogen would begin to 
leach from the soils column to groundwater.  Nonetheless, these effects would be limited in 
spatial extent to the receiving soils within Snowbowl’s ski trail corridors.  Effects to the native, 
undisturbed soils under the forest canopy would be minimal.  Increased nutrient loading could 
increase the biomass of grasses on existing trails, and enhance the re-vegetation process on new 
or recently disturbed ski trails, improving the resultant cover density for the native grass species 
that would be used for re-seeding and re-vegetation. 
 

Alternative 3 
Alternative three would involve approximately 1.7 acres of permanent ground disturbance and 
131.4 acres of temporary ground disturbance within the SUP area.  The soils compaction and 
turnover associated with Alternative 3 grading and trail construction activities (after re-
vegetation) would cause compaction of soils and loss of organic matter and tilth that would 
ultimately be permanent in nature, and therefore cumulative when considered with other past, 
present and reasonably foreseeable future actions, both within and outside of the SUP area.  The 
estimates of increased sediment detachment associated with Alternative 3 would result in 
cumulative increases in sediment production of 166 tons.  The primary difference between 
alternatives 2 and 3 is the lack of the proposed snowmaking water impoundment and the 
associated access road.  The new road spur would not be present in Alternative 3, nor would de-
commissioning of a portion of the existing access road occur.  Thus, no net changes in the road 
sediment detachment would be anticipated under Alternative 3.  These quantities represent 
detachment, not transport, but highlight the importance of implementation and operational 
practices designed to manage water drainage, facilitate re-vegetation, and minimize sediment 
transport.  
 
When considered with the Transwestern Lateral Pipeline construction, Inner Basin water pipeline 
maintenance, private land development and miscellaneous recreational uses, Alternative 3 
represents a cumulative effect to soil resources in the analysis area, although it is less than the 
Proposed Action.   
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Indicator: 
Modeled Anticipated Changes In The Duration And Intensity Of Annual Snowmelt 
Compared To Historic Natural Variation 

 
Although no snowmaking is proposed under Alternative 3, clearing of vegetation and land cover 
changes resulting from trail construction would alter the water balance in a cumulative manner.  
The effects are outlined in the following tables: 
 

Table 3I-42 
Alternative 3 - Average Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 1.6 0.0 1236.9 693.1 64% 9.8 1% 
Humphreys 2.0 0.0 428.2 355.8 55% 1.0 0% 

Lower Agassiz Ridge 7.7 0.0 365.3 202.8 64% 8.2 4% 
Middle Agassiz Ridge 1.6 0.0 373.1 200.4 65% 1.9 1% 

Snowbowl 54.0 0.0 919.0 872.3 51% 71.6 8% 
Sunset 0.2 0.0 111.6 81.2 58% 0.1 0% 

Upper Agassiz Ridge 0.0 0.0 432.8 239.7 64% 0.0 0% 
Total 67.1 0.0 3866.8 2645.3 60% 92.5 2% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
Table 3I-43 

Alternative 3 - Dry Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 1.6 0.0 776.7 17.6 98% 5.2 42% 
Humphreys 2.0 0.0 294.8 27.9 91% 1.1 4% 

Lower Agassiz Ridge 7.7 0.0 233.8 0.0 100% 0.0 0% 
Middle Agassiz Ridge 1.6 0.0 236.0 0.0 100% 0.0 0% 

Snowbowl 54.0 0.0 614.8 122.4 83% 74.8 61% 
Sunset 0.2 0.0 74.7 4.6 94% 0.1 2% 

Upper Agassiz Ridge 0.0 0.0 276.7 0.0 100% 0.0 0% 
Total 67.1 0.0 2507.6 172.4 95% 81.2 29% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 
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Table 3I-44 
Alternative 3 - Wet Year Water Balance Cumulative Effects 

Watershed 

Trail 
Construction 

(Acres) 
Snowmaking 

(AF) 
Watershed 
Loss (AF) 

Recharge 
(AF) % Loss 

Recharge
Change 
(AF)a

Percent 
Changea

Hart Prairie 1.6 0.0 1296.3 1645.4 44% 9.8 1% 
Humphreys 2.0 0.0 442.6 752.3 37% 1.0 0% 

Lower Agassiz Ridge 7.7 0.0 380.7 485.2 44% 8.1 2% 
Middle Agassiz Ridge 1.6 0.0 385.4 488.7 44% 1.9 0% 

Snowbowl 54.0 0.0 954.6 1,775.6 35% 70.9 4% 
Sunset 0.2 0.0 117.4 176.4 40% 0.1 0% 

Upper Agassiz Ridge 0.0 0.0 445.7 579.1 43% 0.0 0% 
Total 67.1 0.0 4022.8 5902.7 41% 91.8 1% 

a Compared to pre-development conditions. 
Source:  Resource Engineering, Inc, 2003 

 
A review of the water yield comparisons for Alternative 3 reveals an approximate two percent 
change in annual recharge under average conditions, 29 percent in dry year conditions, and one 
percent in wet year conditions, when compared to pre-development conditions.  For the primary 
Snowbowl watershed, which would experience most of the proposed snowmaking and trail 
construction, the Alternative 3 cumulative changes are eight percent, 61 percent, and four 
percent, for the average, dry, and wet scenarios, respectively. 
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
Because pedogenesis (development or generation of new soils) is a process that occurs over the 
course of decades and centuries, the effects of soils compaction, loss of organic matter and tilth, 
and soils loss via increased detachment and transport may be considered an irreversible 
commitment of resources.  Careful implementation of the mitigation measures outlined in 
Chapter 2 would reduce the overall magnitude of these anticipated losses. 
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3J. VEGETATION 

SCOPE OF THE ANALYSIS 
The analysis area for vegetation includes the SUP area, Snowbowl Road, and the proposed 
reclaimed water pipeline alignment between the City of Flagstaff and the SUP.  Indirect effects to 
vegetation are considered in the areas adjacent to the SUP, Snowbowl Road, and the pipeline 
alignment.  This includes undeveloped portions of the CNF, the Kachina Peaks Wilderness, and 
areas downslope of the SUP area (primarily Hart Prairie).  The extent to which adjacent areas are 
included in the overall analysis area varies with each specific issue analyzed.  Vegetation 
communities in the analysis area are primarily montane conifer forests and grasslands.  
 
EXISTING CONDITIONS 

PLANT COMMUNITIES 
The SUP is located on the southwestern slopes of the San Francisco Peaks, at elevations ranging 
from approximately 9,150 feet to 12,040 feet elevation.  The predominant biotic community 
within the Snowbowl SUP is Rocky Mountain Subalpine Conifer Forest and Woodland, within 
the Engelmann Spruce-Subalpine Fir Series (Table 3J-1).366  Subalpine or corkbark fir (Abies 
lasiocarpa) is dominant in this community, followed by Engelmann spruce (Picea engelmannii), 
and in places stands of aspen (Populus tremuloides) with a spruce-fir understory.   
 
Approximately 21.7 acres of the extreme southwest corner of the SUP is mapped as Mixed 
Conifer Forest, within the Rocky Mountain Montane Conifer Forest biotic community.  These 
areas support Douglas-fir (Pseudotsuga menziesii), limber pine (Pinus flexilis), and aspen, but 
less than five percent subalpine or corkbark fir and few Engelmann spruce. 
 
The upper portion of Hart Prairie, in the northwest corner of the SUP, is best described as Rocky 
Mountain Subalpine Grassland.  This area is dominated by grasses and forbs, including fescue 
(Festuca spp.), squirrel-tail (Sitanion hystrix), orchard grass (Dactylis glomerata), wheat-grass 
(Agropyron trachycaulum), deers-ears (Swertia sp.), silverleaf cinquefoil (Potentilla anserina), 
red-root eriogonum (Eriogonum racemosum), Rocky Mountain iris (Iris missouriensis), lupine 
(Lupinus sp.), Indian paintbrush (Castilleja sp.), and towering delphinium (Delphinium 
tenuisectum).   
 
The extreme eastern extent of the SUP area, on the western slope of Agassiz Peak and above the 
top terminal of the Agassiz Chairlift, supports Alpine Tundra.  Tundra plants are predominantly 
forbs, with islands of gnarled krummholz of bristlecone pine (Pinus aristata), corkbark fir, and 
Engelmann spruce.367  The upper portion of Snowbowl Road winds through aspen, spruce-fir, 
and mixed conifer forest.  The remainder of Snowbowl Road below approximately 8,000 feet in 
elevation and the remainder of the proposed reclaimed water pipeline alignment are located in 
ponderosa pine forest. 
 

 
366 Brown, 1994. 
367 Id. 
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The Kachina Peaks Wilderness adjacent to the SUP supports high elevation mixed conifer forest, 
spruce-fir forest, and alpine tundra.  The upper portion of Hart Prairie (above approximately 
8,500 feet) represents subalpine grassland.368  Lower portions of Hart Prairie represent montane 
meadow grassland, transitioning to plains grassland in the Fort Valley area. 
 
Of the broad categories of vegetation types that occur in the project area, subalpine grassland, 
spruce-fir forest, and alpine tundra have the most limited extent in this region.  The approximate 
area of these specific vegetation types within the SUP and on the San Francisco Peaks is 
identified in Table 3J-1 below.369   
 

Table 3J-1 
Approximate Area of Subalpine Grassland, Spruce-fir Forest, and Alpine Tundra in the 

SUP and on the San Francisco Peaksa 
Type SUPb San Francisco Peaks 

Subalpine Grassland ±37 acres 1,027 acres 
Spruce-fir Forest ±547 acres 7,170 acres 
Alpine Tundra ±20 acres ±1,600 acres 

a Areas outside SUP.  Estimated based in part on descriptions in Brown (1994) and Northland Research (2003) 
b Excludes developed ski trails (138.6 acres) and other developed areas such as roads, guest service facilities, parking, and buildings 
(±20 acres).  The ±17 acres of Subalpine Grassland disturbed in Hart Prairie is still classified as such. 

 
THREATENED, ENDANGERED, AND SENSITIVE SPECIES 

Section 7 of the Endangered Species Act of 1973 (ESA), as amended 1978, 1979, 1982, and 
1988 declares that “…all Federal departments and agencies shall seek to conserve endangered 
species and threatened species and shall utilize their authorities in furtherance of the purposes of 
this Act.”370  Section 7 directs Federal agencies to ensure that actions authorized, funded, or 
carried out by them are not likely to jeopardize the continued existence of any threatened or 
endangered species or result in the destruction or adverse modification of their critical 
habitats.371  Federal agencies also must consult with U.S. Fish and Wildlife Service whenever an 
action authorized by the agency is likely to affect a species listed as threatened or endangered or 
to affect its critical habitat.  ESA mandates conference with the Secretary of the Interior 
whenever an action is likely to jeopardize the continued existence of any species proposed for 
listing as threatened or endangered, or whenever an action might result in destruction or adverse 
modification of critical habitat proposed for listing.372   
 
Forest Service Sensitive species are defined as "those plant and animal species identified by a 
Regional Forester for which population viability is a concern, as evidenced by:  a) major current 
or predicted downward trends in population numbers or density, or b) major current or predicted 
downward trends in habitat capability that would reduce a species' existing distribution".373  It is 

                                                 
368 Id. 
369 Id. 
370 16 U.S.C. 1531 et seq. 
371 16 U.S.C. 1536 et sq. 
372 16 U.S.C. 1536(a) 4 
373 FSM 2670.5(19) 
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the policy of the Forest Service regarding Sensitive Species to:  1) assist States in achieving their 
goals for conservation of endemic species, 2) as part of the National Environmental Policy Act 
process, review programs and activities, through a biological evaluation, to determine their 
potential effect on sensitive species, 3) avoid or minimize impacts to species whose viability has 
been identified as a concern, 4) if impacts cannot be avoided, analyze the significance of 
potential adverse effects on the population or its habitat within the area of concern and on the 
species as a whole (the Line Officer, with project approval authority, makes the decision to allow 
or disallow impacts, but the decision must not result in loss of species viability or create 
significant trends toward Federal listing), and 5) establish management objectives in cooperation 
with the State when projects on National Forest system lands may have a major effect on 
sensitive species population numbers or distributions.  Establish objectives for Federal candidate 
species, in cooperation with the U.S. Fish and Wildlife Service and Arizona State.374   
 
A Biological Assessment/Biological Evaluation (BA/BE) was prepared for this project and will 
be submitted to the U.S. Fish and Wildlife Service for concurrence with the determination of 
effects to T and E species.  The Forest Service will also review and approve the BE according to 
its determinations for Forest Service Sensitive species. 
 
The Threatened, Endangered, and Sensitive Species (TES) List for the Mormon Lake and Peaks 
Ranger District was reviewed by the Forest botanist, and a TES list was created for this project in 
July 2002.  One federally-listed threatened plant species occurs in the analysis area: San 
Francisco Peaks groundsel (Senecio franciscanus).  Critical habitat designated for this plant 
includes the extreme eastern portion of the SUP area, above the top terminal of the Agassiz 
Chairlift.  Two Forest Service Sensitive plant species occur within the analysis area:  bearded 
gentian (Gentiana barbellata) and Rusby’s milkvetch (Astragalus rusbyi).  Potential habitat 
exists within the analysis area for the Forest Service Sensitive crenulate moonwort (Botrychium 
crenulatum).  This species has not been recorded within the SUP area.  There are no other listed, 
proposed, or candidate species or their habitat in the analysis area.  There is no other designated 
or proposed critical habitat either.  Sensitive species that have been eliminated from further 
analysis due to lack of habitat are listed in Table 3J-2. 
 

Table 3J-2 
Forest Service Sensitive Plant Species 

Eliminated from Further Analysis 
Common Name Scientific Name 

Arizona Bugbane Cimicifuga arizonica 
Cliff Fleabane Erigeron saxatilis 
Flagstaff Beardtongue Penstemon nudiflorus 
Flagstaff Pennyroyal Hedeoma diffusum 
Sunset Crater Beardtongue Penstemon clutei 
Disturbed Rabbitbrush Chrysothamnus molestus 

 

                                                 
374 FSM 2670.32 
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San Francisco Peaks Groundsel (Senecio franciscanus) - Threatened 
San Francisco groundsel is endemic to the San Francisco Peaks and grows on gravelly, sandy 
loams of talus in alpine fellfield above 10,900 feet in elevation.375  It is generally found on 
southeast exposures with 20 percent slope and reproduces mainly via rhizomes, although sexual 
reproduction also occurs.  Flowering is from August to early September, fruits mature in mid-
September, and the plant becomes winter-dormant in early October.376  Critical habitat has been 
designated and includes a portion of the eastern-most extent of the SUP, above the Agassiz 
Chairlift top terminal.377  
 
Plant populations were originally mapped and described in 1978 and 1980 and have been 
periodically monitored since that time.  Surveys of proposed disturbance areas were completed in 
1993 and 2002.378  Approximately 10 individuals of San Francisco Peaks groundsel were found 
in an approximate one foot by one inch patch.  These occur immediately adjacent to the unnamed 
catwalk above the Upper Bowl.  They have been rocked off from the rest of the catwalk with 
small boulders. They occur approximately half way between the old lift terminal and the 
switchback.  Consultation with US Fish and Wildlife Service on the effects of recreation is 
ongoing.  The Recovery Plan for San Francisco Peaks Groundsel is currently being updated.  
 

Bearded Gentian (Gentiana barbellata) - Sensitive 
Bearded gentian grows on moderately wet rocky slopes, meadows, and open woods in Wyoming, 
Utah, New Mexico, and northern Arizona.  In Arizona, it is known only in the San Francisco 
Peaks at 8,700 to 12,000 feet.379

 
Surveys were conducted in 2002 for the proposed project elements within the SUP.  Six 
individuals of bearded gentian were found, two on Lower Bowl (trail #29) and four on Lower 
Sundance (trail #30).380  The CNF also conducted surveys over a two-week period on and around 
the high peaks and ridges east of the SUP area.  These surveys covered an estimated 30 percent 
of potentially suitable habitat identified on aerial photos.381

 
Rusby’s Milkvetch (Astragalus rusbyi) - Sensitive 

Rusby’s milkvetch is a slender perennial that grows on dry basaltic soils in openings or meadows 
in Ponderosa Pine forest and at the edges of thickets and aspen groves.  It occurs in the Flagstaff 
area and the lower slopes of the San Francisco Peaks at 7,000 to 8,000 feet, and down into Oak 
Creek Canyon.382  It is known only from northern Arizona at 5,400 feet to 9,000 feet.  This 
species is fire-adapted and has a high tolerance for disturbance. 
 

                                                 
375 Arizona Rare Plant Committee, 2001 and USFWS 1998 
376 USDI 1983 
377 USDI 1983 
378 Phillips, 1993 and Northland, 2003 
379 Northland Research, 2003 and Kearny and Peebles, 1960 and McDougall, 1973 
380 Northland Research, 2003 
381 CNF Zone Botanist personal communication, 2003 
382 Arizona Rare Plant Committee, 2001 
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Suitable habitat for Rusby’s milkvetch occurs along Snowbowl Road between the SUP and U.S. 
Highway 180 (US 180).  During surveys in 2003, it was found along two distinct segments of the 
road; the first was within 1-2 miles of US 180, and the second was within about 4-5 miles of US 
180.  Plants were found mainly in the drainage area next to the road, although some occurred 
higher up on the hill or cut slope.  An estimated total of 120 plants were found along these two 
segments of Snowbowl Road. 
 

Crenulate Moonwort (Botrychium crenulatum) - Sensitive 
The crenulate moonwort is a tiny grape-fern that was described as a separate species in 1981 
from the more widespread moonwort (Bothrychium lunaria).  This plant was first collected in 
1884 on Mt. Agassiz at an elevation of 11,000 feet.  The 1884 collection has been annotated as B.  
crenulatum.  Several more recent collections of B. lunaria and other species of Botrychium have 
been made on the Peaks.  The more widespread B. lunaria has been found on Fremont, the 
southwest side of Agassiz at 11,700 feet under bristlecone pine, and in the Inner Basin.383    
Habitat for B. crenulatum in California is described as “drier places of damp meadows, boggy 
areas …”.384

 
Surveys were conducted in 1993 for the catwalk between the Agassiz Chairlift mid-station and 
Ridge (trail #26) and for the widening of Logjam (trail #25).385  Additional surveys were 
conducted in 2002 for the proposed project elements within the SUP.386  No individuals of 
crenulate moonwort or any member of this genus were observed during surveys.  
 

NOXIOUS WEEDS 
Noxious and invasive weeds are defined as "those plant species designated as noxious and 
invasive weeds by the Secretary of Agriculture or by the responsible State Official.  Noxious and 
invasive weeds generally possess one or more of the following characteristics; aggressive and 
difficult to manage, poisonous or toxic, parasitic, a carrier or host of serious insects or disease, 
and being non-native, new to, or not common to the United States or parts thereof.”387

 
Six species included on the Coconino, Kaibab, and Prescott National Forests Invasive Plant 
Species List of 2001 have been documented within the analysis area (Table 3J-3).  The plants on 
this list have weedy characteristics that include the ability to rapidly colonize a variety of 
environments and geographic locations, the ability to dominate a plant community or establish a 
monoculture in severely disturbed areas, become a permanent member of the native plant 
community or colonize undisturbed native plant communities.  Three weedy species have been 
documented in the SUP:  dalmation toadflax (Linaria dalmatica), mullein (Verbascum thapsus), 
and houndstongue (Cynoglossum officinale).  All of these plants were found in disturbed soils 
around the base of the ski area, including ski trails, roads, buildings, lifts, parking lots, and 
heavily used pedestrian areas such as Hart Prairie.  None of these species were found spreading 
into undisturbed, unfragmented forest habitat, and no noxious weeds were found above 9,800 

                                                 
383 Phillips, 1993 and Northland Research, 2003 
384 Phillips, 1993 
385 Phillips, 1993 
386 Northland Research, 2003 
387 FSM 2080 
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feet in elevation.388  In addition to these species, the following weedy species were also 
documented along Snowbowl Road and the reclaimed water pipeline alignment:  bull thistle 
(Cirsium vulgare), musk thistle (Carduus nutans), and kochia (Kochia scoparia).  The latter 
three species were found in relatively few distinct locations, while dalmation toadflax and 
mullein are fairly common along the length of Snowbowl Road and the length of the potential 
reclaimed water pipeline alignment.389

 
Table 3J-3 

Noxious Plant Species Documented within the Analysis Area and their Distribution 
Common Name Scientific Name Distribution Area Occupied 

Dalmation toadflax Linaria dalmatica SUP 
Snowbowl Rd/Pipeline 

0.04 ac. (21 locations) 
Throughout 

Mullein Verbascum thapsus SUP 
Snowbowl Rd/Pipeline 

0.003 ac. (17 locations) 
Throughout 

Houndstongue Cynoglossum officinale SUP 
Snowbowl Rd/Pipeline 

0.001 ac. (3 locations) 
None 

Bull thistle Cirsium vulgare SUP 
Snowbowl Rd/Pipeline 

None 
Two plants (1 location) 

Musk thistle Carduus nutans SUP 
Snowbowl Rd/Pipeline 

None 
Six plants (1 location) 

Kochia Kochia scoparia SUP 
Snowbowl Rd/Pipeline 

None 
30 sq. ft. (1 location) 

 
ENVIRONMENTAL CONSEQUENCES 

SUMMARY OF ENVIRONMENTAL CONSEQUENCES AND CONCLUSIONS 
Major conclusions and determinations of this vegetation analysis are summarized below.  A more 
detailed analysis of the direct and indirect environmental consequences – from which this 
summary was derived – follows.   
 

Alternative 1 – No Action 
In summary, Alternative 1 would result in no changes to existing ski area operations or to forest 
management practices within the SUP area.  As a result, the CNF would continue treatment of 
spruce bark beetle infected trees.  This type of treatment would not address overall stand health. 
 

Alternative 2 – The Proposed Action 
The Proposed Action would affect approximately one percent of the total spruce-fir forest cover 
on the San Francisco Peaks and approximately 14 percent of the spruce-fir forest within the SUP 
area.  It would also allow for the treatment of 48.4 acres of spruce-fir forest to address a localized 
spruce bark beetle outbreak.  This would result in an improvement to stand health overall.  This 
alternative would result in the temporary ground disturbance along 14 miles of proposed 

                                                 
388 Northland Research, 2003 
389 Northland Research, 2003 and USDA, 2003 
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reclaimed water pipeline right-of-way, and the associated removal of 22 aspen trees and 134 pine 
trees. 
 
Alternative 2 would permanently affect 0.3 percent, and temporarily affect 1.7 percent of 
subalpine grassland on the San Francisco Peaks.  It would result in permanent losses of 7.3 
percent and temporary effects to 49.2 percent of the subalpine grassland within the SUP area, 
most of which has been previously disturbed. 
 
The Proposed Action would result in disturbance within mapped critical habitat for the 
threatened San Francisco Peaks groundsel, but would not affect actual habitat or plants.  It also 
may impact individuals of the bearded gentian and the Rusby’s milkvetch, but it is not likely to 
result in a trend toward Federal listing or loss of viability.  Alternative 2 would have no impact 
on the crenulate moonwort. 
 
Lastly, the addition of snowmaking to operations at Snowbowl would result in an overall 
increase in moisture and nutrients and may change plant species composition within the SUP 
area.  Proposed snowmaking is likely to add 31.1 lbs/acre/yr of nitrogen over historic natural 
deposition.  This may increase the dominance of early successional or weedy plant species.  In 
turn, this may reduce overall plant diversity in some portions of the SUP; however, this effect 
would be restricted to developed ski trails and therefore localized. 
 

Alternative 3 
Because Alternative 3 does not propose snowmaking or snowplay, the effects to vegetation 
resources would be fewer than those disclosed under Alternative 2.  With respect to trail clearing, 
64.4 acres of permanent overstory clearing would occur in spruce-fir forest (compared to 76.3 
acres under Alternative 2).  Additionally, Alternative 3 includes the treatment of 48.4 acres of 
spruce-fir to address a localized outbreak of spruce bark beetle.  As stated previously, this would 
result in an improvement to stand health overall.  There would be no removal of trees for 
construction of a reclaimed water pipeline under this alternative. 
 
Because snowplay facilities are not proposed under Alternative 3, the effects to subalpine 
grasslands would be greatly reduced as compared to those disclosed in the Proposed Action.  
This alternative would result in the permanent loss of 0.01 percent, and the temporary 
disturbance of 1.7 percent, of the subalpine grassland on the San Francisco Peaks. 
 
Alternative 3 would result in disturbance within mapped critical habitat for the threatened San 
Francisco Peaks groundsel, but would not affect actual habitat or plants.  It also may impact 
individuals of the bearded gentian.  Because no pipeline from Flagstaff is proposed, Alternative 3 
would have no impact on the Rusby’s milkvetch.  As with the Proposed Action, this alternative 
would have no effect on the crenulate moonwort. 
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DETAILED ANALYSIS OF DIRECT AND INDIRECT EFFECTS 
Impacts to T, E, and S plant species, and regionally important plant 
communities  
Plant communities within the SUP area may be altered as a result of the proposed 
projects. 

Indicator: 
Acres of High-Elevation Forest Type on the San Francisco Peaks, Within The 
SUP, and Potentially Affected by the Proposed Action 

Alternative 1 – No Action 
Under Alternative 1, there would be no overstory tree removal in the analysis area; therefore, the 
total acreage of mixed conifer and spruce-fir forest on the San Francisco Peaks would not 
change.  The CNF would continue treatment of spruce-fir stands in the SUP infected by spruce 
bark beetles.  These treatments would be limited to specific infected trees, which would be felled 
and de-barked in-place.  These treatments would likely also include the use of an anti-
aggregation pheromone to attempt to curtail the spread of bark beetles, but would not address 
overall stand condition.  Past vegetation manipulation activities within the SUP area are further 
discussed in the Cumulative Effects section.   
 

Alternative 2 – The Proposed Action 
This alternative would result in 76.3 acres of permanent overstory vegetation removal within 
spruce-fir forest in the SUP.  This represents about one percent of the total spruce-fir forest cover 
on the San Francisco Peaks and about 14 percent of the remaining spruce-fir forest in the SUP.  
Cutting of new ski trails would expose previously interior trees to newly-cleared edges.  Some 
additional (secondary) mortality of trees from wind blowdown along these cleared edges would 
likely occur.  There would be no overstory vegetation removal within the identified mixed 
conifer forest.  Up to 22 aspen trees and 134 pine trees would be removed over 14 miles of right-
of-way to allow construction of the reclaimed water pipeline. 
 
In addition to tree removal associated with new ski trails, the Proposed Action would allow 
treatment of 48.4 acres of spruce-fir forest within the Agassiz and Sunset pods to create gladed 
skiing terrain and to address a localized spruce bark beetle outbreak.  This treatment would 
consist of removal of up to 20 percent of standing trees and removal of dead and down material.  
Tree removal would target pockets of overmature and beetle-infested trees.  Removal of trees 
and dead and down materials would result in a more open stand with a higher diversity of size 
classes and greater proportion of younger vegetation structural stages.  Compared with existing 
treatment that would occur under the No Action alternative, treatment of entire stands would be 
more effective in addressing the localized spruce bark beetle outbreak.  It would reduce the 
probability of complete loss of this stand and inhibit the potential infestation of other stands in 
the SUP and in the adjacent Kachina Peaks Wilderness.  
 
Noxious weeds have been found in the analysis areas, including the lower portion of the SUP and 
areas immediately adjacent to Snowbowl Road.  The likelihood or risk of noxious weed spread is 
rated as moderate.  Project activities under Alternative 2 may result in additional areas becoming 
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infested with invasive weed species even when preventative management actions are followed.  
However, mitigation measures are incorporated in Chapter 2 for both action alternatives to 
reduce the likelihood of invasion and spread. 
 

Alternative 3  
The effects of this alternative are similar to the Proposed Action, but would result in 12 fewer 
acres of impact to spruce-fir forest.  This alternative would result in 64.4 acres of permanent 
overstory vegetation removal within spruce-fir forest.  This represents less than one percent of 
the total spruce-fir forest cover on the San Francisco Peaks and about 12 percent of the 
remaining spruce-fir forest in the SUP.  The reduction in impact to this forest type under this 
alternative is due to the elimination of the snowplay area and snowmaking water impoundment, 
and fewer acres of developed ski trails.  Secondary mortality to trees from wind throw along 
newly-exposed ski trail edges would be similar to that under the Proposed Action.  No trees 
would be removed along Snowbowl Road or the remainder of the reclaimed water pipeline right-
of-way proposed under Alternative 1. 
 
This alternative would also allow treatment of 48.4 acres of spruce-fir forest within Agassiz and 
Sunset pods to create gladed skiing and address a localized spruce bark beetle outbreak and the 
effects would be the same as those described under the Proposed Action.   
 

Indicator: 
Potential Impacts to Montane Grasslands Within the SUP as a Proportion of Total 
Grasslands on the San Francisco Peaks 

Alternative 1 – No Action  
Under Alternative 1, there would be no disturbance in Hart Prairie.  As a result, there would be 
no change in acreage of subalpine grassland either within the SUP area or on the San Francisco 
Peaks.  Past effects to subalpine grasslands in Hart Prairie are discussed in the Cumulative 
Effects analysis.   
 

Alternative 2 – The Proposed Action 
This alternative would result in 2.7 acres of permanent loss, and 18.2 acres of temporary 
disturbance to subalpine grassland in the SUP.  Permanent impacts would be associated with lift 
realignment/construction, construction of the snowplay area, and construction of facilities 
associated with snowplay at the upper end of Hart Prairie.  Temporary disturbance would consist 
of recontouring the ground surface, primarily to accommodate the snowplay area near the bottom 
terminal of the Hart Prairie Chairlift.  Disturbed areas would subsequently be reseeded.  Due to 
prior activities, this portion of Hart Prairie already includes introduced plant species such as 
orchard grass, slender wheatgrass, and timothy.  Plant species composition in disturbed and 
reclaimed areas would likely include more plants and/or biomass of introduced plant species 
found in seed mixes.  Effects of this alternative would be the permanent loss of 7.3 percent, and 
the temporary disturbance of 49.2 percent of the subalpine grassland in the SUP.  Most of the 
grassland which would be affected was previously disturbed by establishment of Hart Prairie 
(trail #3) and Aspen Meadows (trail #1) ski trails and chairlifts.  This alternative would result in a 
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permanent loss of approximately 0.3 percent, and the disturbance of 1.7 percent of the subalpine 
grassland on the San Francisco Peaks. 
 

Alternative 3  
This alternative would result in 0.1 acre of permanent loss, and about 17.7 acres of temporary 
disturbance to subalpine grassland in the SUP associated with lift realignment/construction and 
recontouring at the upper end of Hart Prairie.  Temporary disturbance would consist of 
recontouring the ground surface near the bottom terminal of the Hart Prairie Chairlift.  
Elimination of the snowplay area parking lot under this alternative would reduce permanent 
impacts to subalpine grassland by 2.6 acres and temporary impacts by 0.5 acres as compared 
with the Proposed Action.  Similar to the Proposed Action, reseeding of temporary disturbance 
areas under this alternative would likely change plant species composition to include more plants 
and/or biomass of introduced plant species found in seed mixes.  Effects of this alternative are 
the permanent loss of 0.3 percent, and the disturbance of 47.8 percent of the subalpine grassland 
in the SUP.  Most of the grassland affected was previously disturbed by establishment of the 
Hart Prairie (trail #3) and Aspen Meadows (trail #1) ski trails and chairlifts.  This alternative 
would result a permanent loss of approximately 0.01 percent and the disturbance of 1.7 percent 
of the subalpine grassland on the San Francisco Peaks. 
 

Indicator: 
Disclosure of Effects to Potentially Occurring Threatened, Endangered, and/or 
Sensitive Plant Species  

Alternative 1 – No Action  
Under this alternative, there would be no changes in the analysis area.  There would be No Affect 
on the endangered San Francisco Peaks groundsel or its habitat, including designated critical 
habitat in the upper portion of the SUP.  This alternative would not affect the Forest Service 
Sensitive bearded gentian, Rusby’s milkvetch, or crenulate moonwort.  Past impacts to 
threatened, endangered, and sensitive species are further discussed in the cumulative effects 
analysis.   
 

Alternative 2 – The Proposed Action 
This alternative would result in disturbance within mapped critical habitat for the threatened San 
Francisco Peaks groundsel, but would not affect actual habitat or plants.  Extending, smoothing, 
and recontouring of existing runs would result in a total of 2.44 acres of disturbance within 
“mapped critical habitat.”  However, field review indicates that the proposed disturbance areas 
lack the necessary affinities to be actual potential habitat.  All of this disturbance would take 
place within spruce-fir forest below timberline.  The proposal would therefore not specifically 
affect individual plants or habitat for the San Francisco Peaks groundsel.  There would be about 
0.5 acres of disturbance on the talus slope immediately above the Agassiz Chairlift top terminal; 
this is within the Alpine tundra zone, but no plants have been found in this area and it is outside 
designated critical habitat.  No known plant populations would be impacted by the proposed 
activities.  Establishing a hiking trail in this area would not increase the number of visitors using 
the Scenic Sky Ride in the summer months, but it would increase pedestrian activity on the lower 
slopes of Agassiz Peak.  Continued access restrictions, enforcement, monitoring, and 
construction of interpretive signs along the trail would minimize the potential for impacts to 
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Alpine Tundra and the San Francisco Peaks groundsel.  As documented within the Biological 
Assessment (BA) prepared for the project, the Proposed Action “may affect, but is not likely to 
adversely affect” the San Francisco Peaks groundsel.  As required by the Endangered Species 
Act, the USFWS has reviewed and concurred with this determination.  The BA and the USFWS 
concurrence are located in the project record on the Coconino National Forest.  
 
The Proposed Action may impact individuals of the bearded gentian, but it is not likely to result 
in a trend toward federal listing or loss of viability.  Recontouring and rock/stump removal on 
Lower Bowl (trail #29) and Sundance (trail #30) would impact six individuals of the bearded 
gentian.  Relatively few populations of this plant are known.  Surveys recently completed by 
CNF found a total of 57 plants in 18 populations, mostly on the steep southern slopes of Agassiz, 
Fremont, and Doyle peaks, and in Abineau Canyon.390  Based on these numbers, about 10 
percent of the known population occurs within the SUP, although it is likely that not all plants in 
either the SUP or the surrounding areas have been found.  The CNF may allow the collection of 
some of these plants for genetic research.  Impacts to the overall population would be mitigated 
by the collection of those plants that would be impacted under this alternative. 
 
The Proposed Action may impact individuals of the Rusby’s milkvetch, but it is not likely to 
result in a trend toward federal listing or loss of viability.  Construction activities associated with 
installation of the reclaimed water pipeline along Snowbowl Road would impact up to 120 
plants.  Most of the plants located during the survey occur in the drainage area adjacent to the 
road and would likely be impacted by trench excavation and backfilling operations.  Some plants 
growing further up the hill or cut slope would likely be avoided.  The Proposed Action would not 
affect the population viability of Rusby’s milkvetch.  This plant occurs in a number of other 
locations around the Peaks and appears to prefer open and disturbed habitats.  This plant is 
expected to reestablish itself in the project area from the seed bank and/or from recolonization of 
nearby, unaffected plants. 
 
This alternative would have no long-term impact on the crenulate moonwort or its habitat.  
 

Alternative 3  
This alternative would result in disturbance within mapped critical habitat for the threatened San 
Francisco Peaks groundsel, but would not affect actual habitat or plants.  The effects of this 
alternative would be the same as those described under the Proposed Action. 
 
This alternative may impact individuals of the bearded gentian, but it is not likely to result in a 
trend toward federal listing or loss of viability.  The effects of this alternative would be the same 
as those described under the Proposed Action. 
 
No reclaimed water pipeline would be constructed along Snowbowl Road under this alternative; 
therefore, this alternative would have no impact on the Rusby’s milkvetch.  This alternative 
would have no impact on the crenulate moonwort or its habitat.  
 

 
390 CNF Zone Botanist personal communication., 2003 
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Vegetation Composition  
The Proposed Action has potential to change vegetation composition within the SUP 
area due to the application of machine-produced snow.   

Indicator: 
Potential Changes to Plant Species Composition Due to the Application of 
Machine-Produced Snow   

Several other indicators were identified pertaining to vegetation issues.  Due to their specific 
relevance to water quality and quantity affects, it was determined that these indicators were most 
appropriately discussed within the Water Resources section of this chapter.  
 

Alternative 1 – No Action  
Under this alternative, there would be no changes in the analysis area and no snowmaking.  
Vegetation communities in the analysis area would receive only natural precipitation.   
 

Alternative 2 – The Proposed Action 
Application of machine-produced snow would result in an overall increase in moisture and 
nutrients available to plants and may change plant species composition on ski trails within the 
SUP.  Under Alternative 2, machine-produced snow would be applied over 205.2 acres of 
existing and new ski trails.  Application would occur on an annual basis between November and 
the end of February, extending into March under favorable conditions.  Annual total volume of 
machine-produced snow would average 364 AF per year and would supplement an average 
annual precipitation volume of about 3,000 AF per year.  Nitrogen concentration (as nitrate 
[NO3-]) in reclaimed water proposed for snowmaking is estimated at 6 mg/L or 428μmol/L.  
Nitrogen deposition rate with snowmaking would be about 53.5 lbs/acre/yr on average within the 
Snowbowl Sub-watershed (Table 3J-4).  Snowmaking on the 205.2 acres of ski trails in the SUP 
is estimated to add 31.1 lbs/acre/yr of nitrogen over historic natural deposition.391

 
Table 3J-4 

Volume of Snowmaking and Nitrogen Deposition Rate  
within the Snowbowl Sub-watershed in Dry, Average, and Wet Years 

Condition Snowmaking Volume 
Background N 

Depositional Rate 
N Deposition Rate with 

Snowmaking 
Dry Year 486 acre-feet/year 9.23 lbs/acre/yr 50.76 lbs/acre/yr 

Average Year 364 acre-feet/year 22.41 lbs/acre/yr 53.51 lbs/acre/yr 
Wet Year 243 acre-feet/year 34.18 lbs/acre/yr 54.97 lbs/acre/yr 

 
Additional water and nitrogen from snowmaking would increase plant growth and may change 
plant species composition on existing and newly developed ski trails.  Several studies have 
looked specifically at the effects of nitrogen loading on soils and plant communities as a result of 
applying reclaimed water or nitrogen fertilizers.  These studies are summarized in Table 3J-5.  
They have generally documented initial nitrogen retention in the soil due to increased 

                                                 
391 Schwartzman and Springer, 2002 
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assimilation by plants and microorganisms, followed by rapid leaching of nitrates to the 
groundwater as an assimilation threshold is reached.392   
 
Effects of supplemental nitrogen on plant communities on ski trails would be dependent on local 
conditions, nitrogen concentrations in the reclaimed water, and deposition rates.  The rate of 
nitrogen saturation of the soil would be dependent on a number of factors, including soil physical 
and chemical characteristics, existing soil nutrient content, plant species diversity and density, 
and climate.  Net nitrogen deposition as a result of snowmaking in the SUP area (range: ±50-55 
lbs/acre/year) would be anticipated to be from roughly two-fold to over 60-fold lower than that 
in the studies cited in Table 3J-5 (range: ±85-3,310 lbs/acre/year).  Therefore, nitrogen saturation 
would likely occur over a longer time period.  As soils in the SUP reach the assimilation 
threshold, there may be a shift in dominance of plant species or a change in plant species 
composition on the cleared ski trails.  The availability of additional moisture and nitrogen would 
likely increase the net primary productivity and dominance of early successional or weedy plant 
species.  This may reduce overall plant species diversity in some portions of the SUP.  The 
combined effects of construction activities and additional moisture and nutrients have potential 
to increase the local abundance of noxious weeds in the SUP. 
 
Potential changes in plant species composition or dominance would be limited in part by the 
characteristics of the affected plant communities.  Historically, the majority of existing ski trails 
were seeded with commercial seed mix species, which have become well established.  Most of 
the seed mix species are early seral (successional) annual and perennial plants that exhibit rapid 
growth under favorable nutrient and moisture conditions.  Increased moisture and nitrogen from 
snowmaking would therefore be expected to increase the biomass or cover of the existing plant 
community on the ski trails.  These conditions may differentially enhance the growth of forbs 
over that of the perennial cool-season grasses.393  Since very little vegetative cover on reclaimed 
ski trails consist of native perennial, mid- to late seral plant species, no substantial change in 
native plant species diversity would occur in most of the area affected by snowmaking.  
Reduction of native plant species diversity may occur in areas where native perennial, mid- to 
late seral species are still important, such as Hart Prairie (trail #3) and some of the less disturbed 
ski trails, such as Casino (trail #23).  The spatial extent of these potential effects would be 
dependent on hydrologic characteristics. 
 

 
392 Jordan et al., 1997 and McNulty et al., 1996 and Dise and Wright, 1995 and Aber et al., 1998 and Currie et al., 
1996 and Rueth et al., 2003 
393 Reed, 1977 and Kirchner, 1977 
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Table 3J-5 
Summary of Studies on the Effects of Nitrogen Addition on Plant Communities 

Study/location Plant 
community 

Application 
(kg/ha/yr) 

(lbs/acre/yr) 

Application 
type Duration (yr) Results 

Sopper (1971) 
Pennsylvania 

Mixed oak 
stand 

Red pine 
plantation 
Old field 

393 
2,122 

Municipal 
wastewater 6 

No effect on red pine.  Increased 
diameter growth of mixed hardwood 
species.  Height increase in white spruce 
saplings in old field.  Increase in height, 
density, and dry matter production of 
herbaceous groundcover. 

Chadwick et al. 
(1974) 

England 
Lowland heath 

613 
3,310 

Polluted river 
water 2 

Increased dry matter production of 
herbaceous groundcover.  No change in 
plant species composition. 

Reed (1977) 
Michigan 

Old field 
450 

2,430 
Dry fertilizer 1 

Increased dry matter production of 
herbaceous groundcover.  Reduction in 
plant species richness.  Shift in 
dominance to C3 dicots. 

Kirchner 
(1977) 

Colorado 

Short-grass 
prairie 

150 
810 

Dry fertilizer 
and water 3 

Increased dry matter production of C4 
plants.  Reduction of plant species 
diversity through shift in dominance to 
earlier seral species.  Increase in 
arthropod diversity and biomass. 

Hunt and Shure 
(1980) 

South Carolina 
Pine forest nm (5.3cm/wk 

applied) 
Industrial 

wastewater 4 

Increased dry matter production of 
herbaceous groundcover.  Reduction of 
plant species diversity through shift in 
dominance to earlier seral C3 species.  
Increase in arthropod diversity and 
biomass. 

McNulty et al. 
(1996) 

Vermont 

Spruce-fir 
forest 

15.7 - 31.4 
84.7 - 169.5 

Dry fertilizer 7 

Initial increase in basal diameter growth 
of red spruce and birch, subsequent 
increased mortality of red spruce.  
Predicted shift in dominance from 
evergreen to deciduous species. 

Jordan et al. 
(1997) 

Massachusetts 

Pine forest 
Oak forest 
Old field 

370 - 480 
1,998 - 2,592 

Municipal 
wastewater 2 

Increase in dry matter production in 
pine forest, but no change detected in 
oak forest. Reduction in shrub biomass 
and shift in dominance to early seral 
forbs (weedy species) in old fields. 

Magill et al 
(1996) 
Maine 

Mixed 
deciduous 

forest 

18 - 61 
97 - 329 

Dry fertilizer 4 

Increase in mean wood production.  
Increased tree mortality at low and high 
N application rates, resulting in decline 
in cumulative biomass over the study 
period. 

 
Local patterns of run-off and infiltration influence the spatial extent over which changes in plant 
species composition would occur.  Snowpack moisture not lost to sublimation predominantly 
infiltrates the permeable soils in the SUP to reach shallow perched aquifers.  Little surface runoff 
occurs in the SUP or areas downstream of the SUP.  The effects of added moisture and nitrogen 
on plant communities in the SUP would therefore be localized.  It is noted that, in one study, 
weedy plant species persisted after nine years of irrigation with reclaimed water, but did not 
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spread beyond the treated area.394  The extent to which added moisture and nutrients influence 
plant species composition in the SUP would be largely restricted to the cleared ski trails, with 
limited impacts to the adjacent spruce-fir forest.  It was noted a decline in mature spruce and fir 
trees and increased mortality of seedlings after seven years of nitrogen fertilization at rates 
between 84.7 – 169.5 lbs/acre/year (15.7 and 31.4 kg/ha/year).395  This rate is two to three times 
greater than would occur under this alternative.  Nevertheless, some mortality of spruce and fir 
trees may occur along the edges of the cleared ski runs.  Because most of the snowpack would 
infiltrate in-place, trees in the interior of spruce-fir stands would not be affected.  
 

Alternative 3  
This alternative would not include snowmaking.  Therefore the effects would be the same as 
those described in Alternative 1.   
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for vegetation extend from the initial 
development of Snowbowl as a winter recreational area into the foreseeable future during which 
recreation-related activities may affect vegetation. 

Spatial Bounds 
The physical extent of this cumulative effects analysis comprises mainly the Snowbowl SUP 
area, the proposed reclaimed water pipeline alignment between the City of Flagstaff and the 
SUP, and adjacent public lands to the extent they would be potentially affected.  These adjacent 
lands include a portion of the Kachina Peaks Wilderness, areas adjacent to the reclaimed water 
pipeline alignment, and areas downslope of the SUP area (primarily Hart Prairie).  Other projects 
in the Peaks area that affect vegetation are also included in the cumulative effects analysis. 
 

Past, Present, and Reasonably Foreseeable Future Actions 
1. Development and Maintenance of the SUP as a Recreational Area 
2. Spruce Bark Beetle Control within the SUP 
3. Kachina Peaks Wilderness Designation 
4. Bebbs Willow Restoration Project  
5. Fort Valley Restoration Project 
6. Transwestern Lateral Pipeline Project  
7. Peaks Segment of the Arizona Trail 
8. Private Land Development 
9. Miscellaneous/ongoing Recreational Uses 
10. Power Line Maintenance 
11. Various Aspen Regeneration and Exclosure Fences 
 

                                                 
394 Jordan et al., 1997 
395 McNulty et al., 1996 
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12. Inner Basin Waterline Pipeline Maintenance 
13. Snowbowl Road Paving 

 
Appendix C includes the full list of past, present, and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 – No Action 
Plant Communities 

Cumulative effects of the No Action Alternative on plant communities are primarily related to 
past development of the SUP area as a winter recreational area; past, present, and future 
maintenance activities within the SUP to support recreational uses; and natural events and 
measures implemented to control a spruce bark beetle outbreak.  Effects of these activities on 
plant communities are limited to the SUP area.  Other projects in the Peaks area also contribute 
to cumulative effects on plant communities.  
  
Both management activities and natural events have influenced plant communities in the analysis 
area.  Since inception of the ski area, approximately 160 acres of natural vegetation within the 
SUP have been modified for recreational use.  Of this total, approximately 139 acres have been 
modified for the establishment and maintenance of dedicated ski trails as well as for support 
facilities and associated infrastructure.  Most the clearing has affected spruce-fir forest, but 
approximately 17 acres of subalpine grassland was disturbed for the establishment and 
maintenance of the Hart Prairie (trail #3) and Aspen Meadows (trail #1) ski trails and chairlifts.  
In order to rapidly stabilize disturbed soils, reclamation of ski runs has used commercial seed 
mixes dominated by non-native species (refer to Table 3J-6).  As a result, species composition on 
revegetated ski trails is predominantly non-native.  Native species from adjacent or nearby 
undisturbed areas have not substantially recolonized the ski trails.  Conversely, non-native 
species have not substantially spread to adjacent or nearby undisturbed areas.396   
 

Table 3J-6 
Plant Species Included In Seed-Mixes for Ski Trail Reclamation 

Common Name Scientific Name Status 
Slender wheatgrass Agropyron trachycaulum Exotic 
Mountain brome Bromus marginatus Native 
Timothy Phleum pratense Exotic 
Sheep fescue Festuca ovina Native 
Creeping red fescue F. rubra Native 
Canada bluegrass Poa compressa Exotic 
Orchard grass Dactylis glomerata Exotic 
Small burnet Sanguisorba minor Exotic 
Hairy vetch Vicia villosa Exotic 
Birdsfoot trefoil Lotus corniculatus Exotic 
Clover Trifolium hybridum Exotic 
Wooly pod vetch Vicia dasycarpa Exotic 

                                                 
396 SWCA ,1996a and Van Ommeren, 2001 
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Periodic maintenance activities within the SUP area include the removal of obstructions and the 
repair of erosion control features on ski trails and the removal of hazard trees.  These activities 
have had little effect on overall plant community structure or composition. 
 
Measures to control the spruce bark beetle represent a cumulative effect on plant communities in 
the SUP area.  Spruce bark beetles have affected stands of spruce-fir and mixed conifer in the 
SUP.  A cyclonic wind event in the fall of 1999 resulted in a blow down of approximately 25 
acres of spruce-fir along the upper portion of the Agassiz Chairlift.  This triggered a localized 
outbreak of the spruce bark beetle which has infected an estimated 1,000 trees.  The CNF has 
implemented a treatment program which involves felling infected trees and the subsequent 
peeling of the bark to expose and kill beetle larvae.  The CNF is also applying an anti-
aggregation pheromone to control the spread of bark beetles to adjacent stands of trees.  About 
150 trees were treated in 2002 and an additional 800 were identified for future treatment.  At this 
time, the spruce bark beetle outbreak is confined to a relatively small area and has not spread to 
other stands of trees within the SUP area or the adjacent Kachina Peaks Wilderness.  Western 
balsam bark beetle has infected some corkbark fir near Agassiz Lodge, but no treatment has been 
implemented to date.   
 
Other actions or projects have affected, or have the potential to affect plant communities in the 
analysis area.  Designation of the Kachina Peaks Wilderness in 1984 has resulted in the 
protection of 18,963 acres of high elevation montane conifer forest and grasslands on the Peaks.  
Construction of the Transwestern Lateral Pipeline in 1992 resulted in the removal of 
approximately four acres of predominantly ponderosa pine forest on the south slopes of the 
Peaks.  The ongoing Bebbs Willow Restoration Project includes prescribed burning and thinning 
of 600 acres of ponderosa pine forest to aid the restoration of a montane riparian plant 
community.  The Fort Valley Restoration Project is thinning approximately 9,100 acres of 
ponderosa pine forest on the lower south and west slopes of the Peaks.  Various fenced plots, 
totaling about 400 acres, have been established to promote the regeneration of aspen on the 
Peaks.  Development of private lands in Lower Hart Prairie is affecting primarily plains and 
montane grassland.  Maintenance along the power line from Snowbowl Road results in the 
occasional removal of hazard trees and other vegetation along roughly three acres of right-of-
way.  Miscellaneous recreational uses on the Peaks contribute primarily temporary impacts on 
plant communities.  
 

Threatened, Endangered, and Sensitive Species 
Recreational use on the Humphreys Trail in the Kachina Peaks Wilderness has resulted in some 
impacts to the sensitive alpine tundra in the past.  However; improved trail markings have 
minimized those impacts.  Recreational activity related to the Scenic Sky Ride within the SUP 
area has been restricted and monitored to prevent access to Alpine tundra areas.  Under the No 
Action Alternative, closures and trail restrictions would continue to protect this species and also 
habitat for the sensitive bearded gentian.  Past and future avalanche control activities do not 
result in cumulative effects on plant species.  The primary focus of avalanche control is to cause 
smaller, more frequent, and less damaging slides.  These tend to run on snow layers higher in the 
snowpack.  In contrast, naturally-occurring avalanches tend to run on the ground surface and 
therefore have the potential to disturb soil substrates and plants directly.   
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Several projects in the Peaks area have the potential to affect the Forest Service sensitive 
Rusby’s milkvetch.  The proposed repair of the City of Flagstaff’s Inner Basin Waterline across 
Schultz Pass may impact up to 200 plants near the Weatherford Trail.  The proposed Peaks 
Segment of the Arizona Trail will impact habitat for Rusby’s milkvetch.  The ultimate trail 
alignment will be adjusted to avoid directly impacting individual plants.  The Fort Valley 
Ecosystem Restoration Project would impact some Rusby’s milkvetch.  All of these projects will 
result in temporary ground disturbance.  Since Rusby’s milkvetch is often found along disturbed 
trails and roadways, the cumulative effects of these projects and the continuation of current 
management practices under the No Action Alternative will be unlikely to affect the population 
viability of this species or result in a trend toward federal listing. 
 

Noxious Weeds 
Under the No Action Alternative, past development, maintenance, and recreational activities 
have likely increased the local abundance of noxious weeds within the SUP area.  Noxious 
weeds are spread through the use of mechanized equipment and vehicles for clearing, grading, 
erosion control, and hazard removal on the ski trails, maintenance of existing roadways in the 
SUP area, and maintenance of the power line from Snowbowl Road to the SUP area.  
Miscellaneous recreational activities such as weddings, reunions, recreation events, hiking, and 
bicycling also have the potential to contribute to the introduction or spread noxious weeds.  Since 
the spread of noxious plant species is usually dependent on disturbance, these recreational 
activities have not affected undisturbed adjacent areas within the SUP area or in the Kachina 
Peaks Wilderness.  Other past, present, and future projects in the Peaks area contribute 
disturbance of 10,100 acres of Forest land (including Bebbs Willow Restoration Project, Fort 
Valley Restoration Project, and Aspen Regeneration Projects), 26 miles of pipeline right-of-way 
(Transwestern Lateral Pipeline, and Inner Basin Water Pipeline), 12 miles of roadway 
(Snowbowl Road paving), five miles of power line right-of-way (power line maintenance and 
Snowbowl Road to SUP), 31 miles of trail (Peaks segment of the Arizona Trail), Forest lands 
affected by other recreational uses, and an unknown number of acres of private land (private land 
development and , Lower Hart Prairie).  The effects of these projects on the actual or potential 
establishment and spread of noxious weeds vary.  The paving of the Snowbowl Road resulted in 
the establishment and spread of noxious weeds due to the use of imported fill.  Initial 
development of the ski area occurred prior to active management and monitoring of noxious 
weeds by the CNF.  Development of private lands is not subject to Forest Service directives 
regarding noxious weeds and therefore has a greater potential effect.  Recent, ongoing, and future 
projects on Forest lands are subject to mitigation measures for the control of noxious weeds and 
therefore contribute substantially less to their potential establishment and proliferation. 
 

Alternative 2 – The Proposed Action 
Plant Communities 

Cumulative effects of the Proposed Action on plant communities are expected to be the same as 
those described under Alternative 1, with the following exceptions. 
 
The cumulative effect of past ski area development and proposed additional development under 
the Proposed Action would be the removal, disturbance, or modification of approximately 305.6 
acres of montane conifer forest and grassland within the SUP area.  This consists of roughly 160 
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acres affected as a result of past ski area development and proposed improvements that would 
remove an additional 76.3 acres of spruce-fir forest, remove 2.7 acres and temporarily disturb 
18.2 acres of subalpine grassland, and thin 48.4 acres of spruce-fir forest within the SUP area.  
Approximately 150 trees have already been removed from the SUP area for the control of spruce 
bark beetles.  The total area within the SUP area subject to maintenance activities (such as 
erosion control and hazard tree removal) would increase from 138.6 acres (i.e., existing 
dedicated ski trails) to 233.1 acres to encompass new ski trails and other recreational use areas.  
The increased area subject to maintenance activities would consist of approximately 76.3 acres 
of spruce-fir forest and 18.2 acres of subalpine grassland.  Under this alternative, the total area 
subject to reclamation with (and establishment of) predominantly non-native grasses and forbs 
would increase from 138.6 acres (existing ski trails) to 233.1 (new ski trails and recreational use 
areas).  
 

Threatened, Endangered, and Sensitive Species 
Cumulative effects of the Proposed Action on threatened, endangered, and sensitive species are 
expected to be the same as those described under Alternative 1, with the following exceptions.  
 
The Proposed Action would result in the removal of approximately six bearded gentian plants 
from the SUP.  The remainder of the known population of this sensitive plant species occurs 
within the Kachina Peaks Wilderness and is protected by trail closures, access restrictions, and 
monitoring.  The Proposed Action would impact up to 120 Rusby’s milkvetch along Snowbowl 
Road.  Other individuals of this plant species were likely impacted during the paving of the 
Snowbowl Road and individuals and/or habitat will be impacted by the proposed repair of the 
Inner Basin Waterline across Schultz Pass, construction of the Arizona Trail, and implementation 
of Fort Valley Ecosystem Restoration Project.  All of these projects, including the Proposed 
Action, would result in temporary ground disturbance and are unlikely to affect the population 
viability of this species or result in a trend toward federal listing. 
 

Noxious Weeds 
Cumulative effects of the Proposed Action with regard to noxious weeds are anticipated to be the 
same as those described under Alternative 1, with the following exceptions.  
 
This alternative would increase the area actively managed for recreation within the SUP area 
from 160 acres to 305.6 acres and would increase the total area of disturbance in which noxious 
weeds could become established or proliferate.  Construction of the reclaimed water pipeline 
would result in temporary disturbance along 14 miles between the City of Flagstaff and the SUP.  
 

Alternative 3  
Plant Communities 

Cumulative effects of the Proposed Action on plant communities are anticipated to be the same 
as those described under Alternative 1, with the following exceptions.  
 
The cumulative effect of past ski area development and proposed additional development under 
this alternative would be the removal, disturbance, or modification of 274.9 acres of montane 
conifer forest and grassland within the SUP area.  This consists of 160 acres affected as a result 
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of past ski area development and proposed improvements that would remove an additional 66.4 
acres of spruce-fir forest, remove 0.1 acre of subalpine grassland, and thin 48.4 acres of spruce-
fir forest within the SUP area.  The total acreage within the SUP area subject to maintenance 
activities (such as erosion control and hazard tree removal) would increase from 138.6 acres (i.e., 
existing dedicated ski trails) to 205 acres to encompass new ski trails and other recreational use 
areas.  The increased area subject to maintenance activities consist of 66.4 acres of spruce-fir 
forest.  Under Alternative 3, the total area subject to reclamation with (and establishment of) 
predominantly non-native grasses and forbs would increase from 138.6 acres (existing ski trails) 
to 205 (new ski trails and recreational use areas).   
 

Threatened, Endangered and Sensitive Species 
Cumulative effects of this alternative are the same as those described under alternatives 1 and 2, 
except that this alternative would not contribute to cumulative effects to the Forest Service 
sensitive Rusby’s milkvetch. 
 

Noxious Weeds 
This alternative would increase the area actively managed for recreation within the SUP area 
from 160 acres to 274.9 acres and would increase the total area of disturbance in which noxious 
weeds could become established or proliferate.  No reclaimed water pipeline would be 
constructed between the SUP area and the City of Flagstaff.  Otherwise, cumulative effects are 
the same as those described under Alternative 1.  
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
The removal of forest cover represents an irretrievable loss of the ecological functions that 
overstory vegetation provides.  However, these effects are not irreversible because the ski area 
facilities could conceivably be abandoned and trees allowed to re-establish. Irreversible 
commitments of resources affecting small acreages could stem from the following projects: the 
construction of additional parking, the snowplay facility, the snowmaking reservoir, realignment 
of chairlifts and contouring new ski terrain.  
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3K. WILDLIFE 

SCOPE OF THE ANALYSIS 
The analysis area for threatened, endangered, and sensitive wildlife; migratory birds; and game 
and non-game wildlife includes the Snowbowl SUP, Snowbowl Road, the proposed reclaimed 
water pipeline alignment between the City of Flagstaff and the SUP, and adjacent areas.  Because 
the Snowbowl SUP is managed as a recreation site, analysis of impacts to management indicator 
species is limited to areas adjacent to the SUP (Kachina Peaks Wilderness) and to areas along 
and adjacent to the Snowbowl Road and reclaimed water pipeline alignment. 
 
EXISTING CONDITIONS 

THREATENED, ENDANGERED, AND SENSITIVE SPECIES 
The threatened, endangered, and sensitive Species (TES) list for the Mormon Lake and Peaks 
Ranger District was reviewed and a TES list for this project was created in July 2002.  One 
federally-listed threatened wildlife species occurs regularly within general the analysis area:  
Mexican spotted owl (Strix occidentalis lucida).  The threatened bald eagle (Haliaeetus 
leucocephalus) may occur in the analysis area in winter.  The endangered black-footed ferret 
(Mustela nigripes) is not known or expected to occur in the analysis area.  Critical habitat for the 
Mexican spotted owl on NFS lands was proposed for listing November 18, 2003.  The final rule 
for Mexican spotted owl critical habitat was published on August 31, 2004 and became effective 
September 30, 2004.  There is no designated or proposed critical habitat for any other listed or 
proposed wildlife species.  The analysis area includes habitat for two Forest Service sensitive 
species:  Navajo Mountain Mexican vole (Microtus mexicanus navaho) and northern goshawk 
(Accipiter gentilis).  There is no habitat in the analysis area for the Region 3 Forest Service 
sensitive peregrine falcon (Falco peregrinus anatum).  Sensitive species that have been 
eliminated from further analysis due to lack of habitat are listed in Table 3K-1. 
 
A Biological Assessment/Biological Evaluation (BA/BE) was prepared for this project and has 
been reviewed by the U.S. Fish and Wildlife Service (USFWS) for concurrence with the 
determination of effects to T and E species.  Per a letter dated July 8, 2004, the USFWS 
concurred with the Forest Service’s determinations.  
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Table 3K-1 
Sensitive Wildlife Species Eliminated from Further Analysis 

Common Name Scientific Name 
Wupatki Arizona Pocket Mouse Perognathus amplus cineris  
Narrow-headed Garter Snake Thamnophis rufipunctatus 
Northern Leopard Frog Rana pipiens 
Arynxa Giant Skipper Agathymus aryxna 
Freeman’s Agave Borer Agathymus baeuri freemani 
Early Elfin Incisalia fotis 
Spotted Skipperling Piruna polingii 
Mountain Silverspot Butterfly Speyeria nokomis nicrotis 
Blue-black Silverspot Butterfly Speyaria nokomis nokomis 

 
Mexican Spotted Owl (Strix occidentalis lucida) - Threatened 

The Mexican spotted owl was listed as a threatened species in 1993.  On the CNF, this species 
occupies mixed conifer and ponderosa pine-Gambel oak vegetation types, usually characterized 
by high canopy closure, high stem density, multi-layered canopies within the stand, numerous 
snags, and down woody material.  The CNF lies within the Upper Gila Mountain Recovery Unit. 
 
Primary threats to Mexican spotted owls within the Upper Gila Mountain Recovery Unit include 
timber harvest and catastrophic wildfire, fuelwood cutting, and grazing.397  Effects of recreation 
on Mexican spotted owls and habitat are described in the Recovery Plan and relate to recreation 
indirect habitat disturbance from recreation, as well as the presence and intensity of allowable 
recreation activities and spatial and temporal restrictions for the owl.398

 
The majority of the SUP supports spruce-fir forest and is therefore not suitable nesting habitat for 
Mexican spotted owls.  A limited area in the southwest corner of the SUP is mapped as mixed 
conifer forest, which is classified as Restricted Area in the Recovery Plan.  The northwest corner 
of the SUP (i.e., the upper extent of Hart Prairie) supports subalpine grassland.  No Mexican 
spotted owls (MSO) have been detected within the SUP during consecutive surveys conducted 
since 1990. 
 
Two MSO Protected Activity Centers (PACs) have been established adjacent to and along the 
Snowbowl Road, south of the SUP.  The Snowbowl PAC is located approximately one to two 
miles from the SUP.  The extreme southwest corner of the SUP is approximately 5,000 feet, or 
about one mile, in linear distance from the northern-most boundary of this PAC.  An 
approximately 1.5-mile segment of Snowbowl Road is located within the boundaries of this 
PAC.  This PAC has supported owls since 1985 and was occupied in 2003.  Since 1992, four 
known nest sites have been identified within this PAC, ranging in linear distance from about 150 
feet to 1,500 feet from Snowbowl Road and 5,000 to 7,500 feet from the southern SUP boundary.  
Owls using this PAC generally fledge young by the end of June or early July.  Fledglings remain 
near the adults through summer and early fall.  The adults are thought to remain in the general 
area throughout the year.399

                                        
397 USDI, 1995 
398 Id. 
399 Jensen, 2003 
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The Viet Spring PAC extends from the southwest corner of the SUP approximately one to 1.5 
miles to the south.  Approximately five acres of this PAC overlaps the SUP, in the extreme 
southwest corner.  A section of Snowbowl Road approximately 300-feet in length is within the 
extreme southwestern PAC boundary; generally this PAC is located 500 to 1,000 feet east of the 
roadway.  The Viet Spring PAC was established in 1997 based on detection of a single roosting 
male in 1996.  This is believed to have been a sub-adult dispersing from a nearby PAC.  No 
MSOs have been detected since that time, and this PAC is believed to have been unoccupied for 
the last seven years.400

 
Bald Eagle (Haliaeetus leucocephalus) - Threatened  

Bald eagles are primarily winter visitors to the CNF, occupying all habitat types and elevations.  
Wintering eagles arrive in the fall, usually late October or early November, and leave in early to 
mid-April.  They feed on fish, waterfowl, terrestrial vertebrates, and carrion.  Eagles are often 
seen perched in trees or snags near water or next to roadways where they feed on road-killed 
animals.  At night, small groups (usually two to 12) or individual eagles roost in clumps of large 
trees in protected locations such as drainages and hillsides.  Eagles usually roost adjacent to or 
very near food sources. 
 
There are no known nesting areas in the project vicinity.  The nearest documented breeding areas 
are along the upper Verde River, about 35 miles southwest of Flagstaff.  Wintering bald eagles 
may occur occasionally in or near the project area.  Perched eagles are sometimes observed in 
the Flagstaff vicinity, including Fort Valley.  Most eagles are seen in ponderosa pine forest, but 
they are occasionally reported from mixed conifer and spruce-fir forest.  The SUP supports 
mixed conifer and spruce-fir forest and is expected to be rarely visited by eagles in winter.  There 
are two known roost sites in the general project vicinity.  A summer roost occurs near Dry Lake, 
approximately three miles south of the proposed reclaimed water pipeline.  A winter roost is 
located eight miles east of the project area.  Bald eagles have been observed perching in snags 
and dead-topped trees at the fringes of the Fort Valley meadow, including the lower portion of 
the Snowbowl Road, and near Baderville, Rodgers Lake, Interstates 40 and 17, and Bellemont.  
There are no significant water bodies in the project vicinity, although eagles may feed on 
mammalian prey in these areas. 
 

Black-footed Ferret (Mustela nigripes) - Endangered  
Black-footed ferrets occurred historically in northern Arizona, where their range apparently 
overlapped that of their primary prey, the Gunnison’s prairie dog (Cynomys gunnisoni).  Wild 
populations of this species are believed to have been extirpated from the state early in the 
twentieth century as a result of prairie dog control programs.401  The only records for the region 
are one from 1917 at Bacas Ranch, 16 miles northeast of Springerville, Arizona and another 
record seven miles northeast of Williams in 1929.402  A report403 also documented an occurrence 
from Government Prairie near Parks and another from 12 miles west of Winona. 
 
                                        
400 Arizona Biological Surveys, 2003 
401 AGFD, 1996 and Hoffmeister, 1986 
402 Hoffmeister, 1986 
403 Cockrum, 1960 
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There are no records of black-footed ferrets in the analysis area.  There is one known Gunnison’s 
prairie dog town within the SUP area.  This town is currently active and was estimated to cover 
about 50 acres in 2002.404  This is one of six towns that make up a complex.  This town was 
surveyed in 1993 and 1994, but no black-footed ferrets were found.  Other prairie dog towns 
occur in the Flagstaff vicinity.   
 
Prairie dog populations are cyclic and can go from huge numbers to almost no animals within a 
short time due to disease, weather patterns, predation, and other factors.  Population numbers 
fluctuate yearly, with high numbers in some years and undetectable numbers present in other 
years.  Bubonic plague has been a significant factor in prairie dog colonies in the Flagstaff area 
in recent years and many recently active colonies have been severely impacted.  Other impacts to 
prairie dogs include predation by coyotes, raptors, and bobcats and legal shooting.    
 

Navajo Mountain Mexican Vole (Microtus mexicanus navaho) - Sensitive 
Navajo Mountain Mexican voles are found in dry grassy areas in or adjacent to pinyon-juniper 
woodlands; sagebrush shrublands; and ponderosa pine, mixed conifer forest, and spruce-fir forest 
in northern Arizona.405  Navajo Mountain Mexican vole distribution is only known from Navajo 
Mountain (on the Arizona-Utah border), the south rim of the Grand Canyon, and the Flagstaff 
and Williams areas.406  Locations have been reported from 3,800 to 9,700 feet elevation with a 
number of locations around the San Francisco Peaks.  On the San Francisco Peaks, this vole has 
been found in open grassy areas amid limber pine, spruce, fir, and aspen.  They are generally 
active mid-day and in early evening, but may also be active at night or in winter, depending on 
temperature.407  Moisture conditions and the amount of cover are thought to influence the local 
distribution of voles in the genus Microtus.408 

 
Several surveys have been conducted within the Snowbowl SUP.  Although no individual Navajo 
Mountain Mexican voles have been see, numerous signs of their existence were observed.  
Runways have been found on Lower Bowl (trail #29), Sundance (trail #30), White Lightning 
(trail #28), Upper Ridge (trail #26), Lower Ridge (trail #21), Upper Casino (trail #23) and in the 
tree islands between the Hart Prairie Lodge parking lots.   
 
The main threat to the Navajo Mountain Mexican vole is reduced ground cover resulting from 
increased tree density, grazing or periodic droughts.  Recreation use has the potential to reduce 
habitat for this species.
 

Northern Goshawk (Accipiter gentilis) - Sensitive 
Northern goshawks nest in coniferous forest in the mountains and on the high plateaus, including 
the Kaibab Plateau, the San Francisco Peaks, Flagstaff area, Mogollon Rim, the White 
Mountains of eastern Arizona, and the high mountain ranges of southeastern Arizona.409  The 

                                        
404 Northland Research, 2003 
405 Arizona Game and Fish Department, 1996 and Hoffmeister, 1986 
406 Hoffmeister 1986, District records 
407 Hoffmeister, 1986; Northland Research, 2003 
408 Kime et al., 1994 
409 Arizona Game and Fish Department, 1996; Snyder and Snyder, 1998 
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northern goshawk is a forest habitat generalist that uses a wide variety of forest stages in 
ponderosa pine and mixed conifer habitat.  It prefers stands of intermediate canopy cover for 
nesting and more open areas for foraging.  All ponderosa pine and mixed conifer above the rim is 
considered northern goshawk habitat, including associated pine or mixed conifer stringers that 
may extend below the rim.  
 
Northern goshawk foraging occurs predominantly in ponderosa pine vegetation.  Although 
juniper or pinyon-juniper habitat types are not heavily used by northern goshawks, some 
foraging may occur there, especially in transition areas between ponderosa pine and pinyon-
juniper habitats.  The northern goshawk preys on large to medium sized birds and mammals.  
 
Nest stands are typically in later successional stages, especially old-growth trees.  Nest building 
begins in March and young are typically fledged by the early part of June.410  Post-fledgling 
family areas (PFAs) have patches of dense trees, developed herbaceous or shrubby understories, 
snags, downed logs, and small openings, which provide cover and prey.  Fledglings develop their 
hunting skills here.  Foraging areas are a mosaic of various successional stages and cover types.   
 
There are two PFAs within the analysis area, both of which are located along the Snowbowl 
Road and the reclaimed water pipeline alignment.  The Viet Spring PFA largely overlaps the 
Snowbowl Mexican spotted owl PAC.  There are no recent surveys or monitoring data for this 
PFA, but it is presumed occupied.  The Mars Hill PFA is located north and west of Lowell 
Observatory, with portions on CNF land, private land, and Arizona State Trust Lands.  Only 
observatory lands within the Mars Hill PFA have been surveyed.  The only known nest is located 
within 0.2 miles of the reclaimed water pipeline alignment. 
 
Threats to northern goshawks are generally related to timber management.  However, fire 
suppression, catastrophic fire, livestock grazing, drought, and toxic chemicals may also be 
involved.  Declines may be related to decreases in prey populations associated with changes in 
structure and composition of forests.
 

American Peregrine Falcon (Falco peregrinus anatum) - Sensitive 
The peregrine falcon was removed from the Federal List of Endangered and Threatened Wildlife 
in August 1999, and it is now a Region 3 Forest Service sensitive species.411   The essential 
habitat for the peregrine falcon includes rock cliffs for nesting and a large foraging area.  
Suitable nesting sites occur on rock cliffs with a mean height of 200 to 300 feet.  The subspecies 
anatum breeds on isolated cliffs and is a permanent resident on the CNF.  Peregrines prey mainly 
on birds found in wetlands, riparian areas, meadows within a 10 to 20 mile radius from the nest 
site.  The peregrine breeding season is from March 1 to August 31.   
 
The project area includes vegetation communities ranging from ponderosa pine forest at lower 
elevations to mixed conifer forest, spruce-fir forest, subalpine grassland, and alpine tundra at 
higher elevations on the Peaks.  The analysis area lacks steep cliff sites potentially suitable for 
nesting by this species.  Peregrine falcons are not known to nest in the project area or its 
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immediate vicinity.  The nearest known active eyrie is located over five miles away from the 
SUP, Snowbowl Road, and any portion of the reclaimed water pipeline alignment. 
 
The main threat to the peregrine falcon is the continued contamination of its environment by 
synthetic organochlorine contaminants (e.g., DDT).  These contaminants result in eggshell 
thinning and direct mortality to this species.  Other threats include disturbance from rock-
climbing near eyries and mortality from encounters with power lines.   
 

MANAGEMENT INDICATOR SPECIES 
The 1982 National Forest Management Act Regulations set forth a process for developing, 
adopting, and revising land and resource management plans for the National Forest System, and 
identify requirements for integrating fish and wildlife resources in Forest Land Management 
Plans.412  Key provisions for fish and wildlife resources require that fish and wildlife habitat be 
managed to maintain viable populations of existing native and desired non-native vertebrate 
species in the planning area, where a viable population is considered to be one that has the 
estimated numbers and distribution of individuals to ensure its continued existence is well 
distributed through the planning area.413  By definition, the planning area is the area covered by a 
regional guide and the forest plan.414  The Forest Planning Regulations require that certain 
species, whose population changes are believed to indicate the effects of management activities, 
be selected and evaluated in forest planning alternatives.415  Additionally, the Planning 
Regulations require that the population trends of management indicator species be monitored and 
relationships to habitat changes determined.416   
 
Specific management direction for Management Indicator Species (MIS) is also found in Forest 
Service Manual (FSM) 2600.  Policy and direction that tiers to 36 CFR 219.19 is provided for 
MIS for application at the Forest Plan and project levels relative to species selection, habitat 
analysis, monitoring and evaluation, and other habitat and planning evaluation considerations, in 
FSM 2620.  FSM 2630 provides guidance on improving MIS habitat, and conducting habitat 
examinations, and project level evaluations for MIS within the project area.   
 
Management indicator species were identified for each of the management areas described in the 
Coconino Forest Plan.417  There are no MIS identified for developed recreation areas (i.e., the 
Arizona Snowbowl SUP).  The Forest Plan did not assign MIS to certain management areas due 
to their limited size and high amount of human use and alteration of the landscape.  MIS were 
not assigned to Oak Creek (MA14), Developed Recreation Sites (MA15), Inner Basin (MA 16), 
and Special Areas (such as Botanical and Geologic Areas [MA17], Environmental Study Areas 
[MA18] and Highway 180 [MA20]).  Each of these areas has a different management emphasis.  
For MA 15, the management emphasis is developed recreation.   
 

 
412 CFR 219.1, CFR 219.13, CFR 219.19 
413 CFR 219.19 
414 CFR 219.3 
415 CFR 219.19 
416 Id. 
417 USDA Forest Service, 1987 
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The Snowbowl Road and the proposed reclaimed water pipeline alignment cross Management 
Areas 3, 4, 5, and 9.  The MIS analysis reflects only those acres affected by the pipeline. Table 
3K-2 describes MIS and the vegetation types they are indicators for.  Some species have already 
been discussed in previous sections of this document and will not be discussed further here:  
northern goshawk and Mexican spotted owl.  Table 3K-3 lists MIS that were considered, but 
dropped from detailed analysis because habitat does not exist in the analysis area. 
 

Abert Squirrel (Sciurus aberti) 
The Forest Plan designates the Abert squirrel as an MIS for early seral stage ponderosa pine 
forests.  More recent research indicates that this species best habitat is the intermediate to older 
aged forest (trees nine to 22 inches DBH, with trees from 18 to 22 inches DBH preferred), where 
groups of trees have crowns that are interlocking or close.  Uneven-aged stand management is 
thought to benefit the Abert squirrel.  Heavy thinning, such as that which occurs at the urban–
interface and as part of restoration treatments, reduces habitat quality due to resulting low tree 
densities and a lack of interlocking tree crowns.418  Within the analysis area, dense stands of 
ponderosa pine suitable for Abert squirrels occur along the lower portion of Snowbowl Road and 
the proposed reclaimed water pipeline alignment.  The Forest-wide habitat trend for Abert 
squirrel is stable, since the age class distribution of ponderosa pine has essentially remained 
dominated by mid-seral stage stands, with some loss of old-growth and older trees.419

 
There is very little forest-specific data to determine population trends at the forest level.  Data 
from a few studies indicated stable populations within the study areas, but these research projects 
were limited to only a few locations on the forest and occurred over two to three year periods.420  
AGFD does not quantify small game populations, but does compile data on the number of 
squirrels killed per hunter day.  From 1988-1999, statewide information indicates a stable trend 
for hunter harvest of squirrels. 
 

                                        
418 USDA Forest Service, 2002 
419 Id. 
420 Id. 
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Table 3K-2 
Coconino National Forest Management Indicator Species  

Management Area (MA) Species Habitat 
MA 3 (Ponderosa Pine and Mixed Conifer with <40 
percent Slopes), MA 4 (Ponderosa Pine and Mixed 
Conifer with >40 percent Slopes), and MA 6 
(Unsuitable Timber Land in Ponderosa Pine) 

Abert Squirrel Early seral ponderosa pine  

MA 3 and MA 4  Northern Goshawk Late seral ponderosa pine 
MA 3 and MA 4 Pygmy Nuthatch Late seral ponderosa pine 
MA 3 and MA 4  Turkey Late seral ponderosa pine 
MA 3, MA 4, and MA 6, and MA 7 (Pinyon-juniper 
Woodland with <40 percent Slopes) and MA 8 
(Pinyon-juniper Woodland with >40 percent Slopes)

Elk Early seral ponderosa pine, mixed 
conifer, and spruce-fir 

MA 3, MA 4, and MA 6 Hairy Woodpecker Snag component of ponderosa pine, 
mixed conifer, and spruce-fir 

MA 3 and MA 4 Mexican Spotted Owl Late seral mixed conifer and 
spruce-fir 

MA 3 and MA 4 Red Squirrel Late seral mixed conifer and 
spruce-fir 

MA 5 (Aspen) Yellow-bellied (Red-
naped) Sapsucker 

Late seral and snag component of 
aspen 

MA 5 and MA 6 and MA 7 (Pinyon-juniper 
Woodland with <40 percent Slopes) and MA 8 
(Pinyon-juniper Woodland with >40 percent Slopes)

Mule Deer Early seral aspen and pinyon-
juniper 

MA 7 and MA 8  Juniper (Plain) 
Titmouse 

Late seral and snag component of 
pinyon-juniper 

MA 9 (Mountain Grasslands) Elk, Pronghorn 
Antelope 

Early and late seral grasslands 

MA 10 (Grassland and Sparse Pinyon-juniper) Pronghorn Antelope Early and late seral grasslands 
MA 12 (Riparian and Open Water) Lincoln’s Sparrow Late seral, high elevation riparian 

(>7000’) 
MA 12  Lucy’s Warbler Late seral, low elevation riparian 

(<7000’) 
MA 12  Yellow-breasted Chat Late seral, low elevation riparian 

(<7000) 
MA 12  Macroinvertebrates Late seral, high and low elevation 

riparian 
MA 12  Cinnamon Teal Wetlands/aquatic 
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Table 3K-3 
Management Indicator Species Considered But Eliminated from Detailed Analysis 

Management 
Area Species Habitat 

MA 7 and 8 Juniper (Plain) Titmouse Late seral and snag component of pinyon-juniper 
MA 12 Lincoln’s Sparrow Late seral, high elevation riparian (>7000’) 
MA 12 Lucy’s Warbler Late seral, low elevation riparian (<7000’) 
MA 12 Yellow-breasted Chat Late seral, low elevation riparian (<7000’) 
MA 12 Macroinvertebrates Late seral, high and low elevation riparian 
MA 12 Cinnamon Teal Wetlands/aquatic 

 
Pygmy Nuthatch (Sitta pygmaea) 

The pygmy nuthatch is tied to old ponderosa pine within younger stands, stands of old-growth 
ponderosa trees, old large oak trees, and cavities.  Populations are thought to be stable on the 
CNF and state-wide.  Ponderosa pine snags, a key habitat component for this species, are 
currently being lost faster than they are replaced and may affect populations of the pygmy 
nuthatch in the future.421  
 

Wild Turkey (Meleagris gallopavo merriamii) 
Wild turkey is an indicator of late seral stage ponderosa pine forests, based on roost habitat 
requirements.  Although the age class distribution of ponderosa pine has remained dominated by 
mid-seral stage stands, there has been some loss of old-growth and older trees, resulting in a 
decline in forest-wide habitat trend for late seral ponderosa pine habitat.  Turkey roosts and 
nesting habitat occur in steep drainages and on hills.  Turkey populations on the CNF declined in 
the early 1990s and have increased since the mid 1990s in probable response to favorable 
overwintering conditions, changes in hunt design in the game management unit, and 
contributions to overall mast production from trees from the 1919 seed year.  The age class 
distribution of ponderosa pine has remained the same during Forest Plan implementation.  Late 
seral stage trees have remained largely unchanged on slopes greater than 40 percent.  The loss of 
large old trees occurred on slopes less than 40 percent during the early stages of Forest Plan 
implementation.  The rate of loss due to timber harvest is now much reduced and for trees over 
24 inches dbh rarely occurs.  Other factors affecting turkey populations are lack of cover in key 
areas (including travel corridors), water availability, and forage availability are important 
factors.422  Turkey habitat in the analysis area consists of ponderosa pine and mixed conifer 
forest with openings and small meadows for foraging during summer months.  Ponderosa pine 
mast is the key habitat attribute and steep drainages and hillsides provide roosting and nesting 
habitat.   
 
Although late seral ponderosa pine habitat has declined some since the Forest Plan was initiated 
in 1987, and turkey population trends in the early 1990’s probably declined, data from the last 
five years show that populations are increasing on the CNF. 
 

                                        
421 Id.  
422 Id. 
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Elk (Cervus elaphus) 
Elk are indicators of early seral stage ponderosa pine, mixed conifer, and spruce-fir forest.  
Grasslands are also important to elk.  Forest-wide, early seral stage ponderosa pine has not 
increased in any large degree, although there has been some increase in early stage mixed conifer 
and spruce fir423.  Elk are associated with deciduous thickets and early seral forest with 
interspersed grasses and forbs.  They typically summer in mountain meadows and conifer forests 
and winter in pinyon-juniper woodlands and grasslands at lower elevations.  Elk feed mainly on 
grasses, but will also feed on forbs and browse species.  Forest-wide population trend is 
essentially stable.  There was an increase in elk numbers in the early to mid 1990’s, with a 
gradual decline back to late 1980’s levels.   
 
The analysis area provides summer range for elk and is located within Arizona Game and Fish 
Department’s Game Management Unit (GMU) 7.  This unit shows generally increasing elk 
numbers since 1986.424   Elk tend to stay in the higher elevations during the summer months, 
moving into lower elevation pinyon-juniper woodlands and ecotonal areas north of the Peaks 
after significant snowfall.425  Within the analysis area, ecotonal areas between conifer forest and 
grasslands are important to elk.426   Recreational activities such as hiking may cause disturbance 
to elk foraging in meadows or resting in forested or edge areas. 
 

Hairy Woodpecker (Picoides villosus) 
This species is an indicator of snags in ponderosa pine, mixed conifer, and spruce fir forest.  
Hairy woodpeckers are over-wintering cavity nesters associated with larger trees and dense 
forest canopy.  They nest in holes in dead or dying trees and appear to be limited primarily by the 
availability of suitable cavity trees.  Data from the CNF indicate that hairy woodpecker 
populations are stable or slightly increasing on the Forest.427  Forest-wide, the snag component 
in ponderosa pine forest has declined, but has increased in mixed conifer and spruce-fir forest 
due to wildfire and insect outbreaks/disease.428  Hairy woodpeckers are fairly common in conifer 
forest types within the analysis area.  
 

Red Squirrel (Tamiasciurus hudsonicus mogollensis) 
The Forest Plan designates the red squirrel as a MIS for late seral stage mixed conifer and 
spruce-fir forests.  Red squirrels are generally found at higher elevations in stands of spruce or a 
mixture of spruce and Douglas-fir.  They are cavity nesters and feed on Engelmann spruce, 
Douglas-fir, white fir, fungi, buds, and fruits.  They harvest the cones from trees to get to the 
seeds.  Dwarf mistletoe creates witches broom, which may be helpful for nesting purposes.  
Approximately 12 percent of mixed conifer and spruce fir habitat on the Forest has shifted to 
early seral stages due to wildfires, and aspen and pine within mixed conifer is being replaced by 

                                        
423 Id.  
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425 AGFD, 2003 
426Arizona Game and Fish Department Wildlife Manager, pers. comm. 2003 
427 Id.  
428 Id.  
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white fir and Douglas-fir.429  As pine is replaced by fir, the future trend of mixed conifer will be 
towards smaller and younger forests, which could affect red squirrels.  Snags are probably 
increasing due to wildlife, insect, and disease, but the longevity of these snags is uncertain.  
Overall, the forest-wide trend for late seral stage mixed conifer and spruce-fir forests for red 
squirrels has probably declined somewhat.  Due to the importance of mast producing trees, red 
squirrel populations probably fluctuate due to weather and cone crops.430  
 
A query of the NatureServe database in 2002 showed a heritage rating in Arizona of S5, 
indicating a secure population in the state.431  On the Forest, the population trend for red 
squirrels is inconclusive, due to lack of information on populations.432   
 

Red-naped (Yellow-bellied) Sapsucker (Sphyrapicus nuchalis) 
The red-naped sapsucker is a MIS for the late seral stage and snag component of aspen.  Red-
naped sapsuckers nest primarily in aspen, or in deciduous/mixed conifer forest, often near water.  
Live trees are preferred although dead trees (usually spruce or other conifers) are used at times.  
This species excavates a new hole each year.  They extricate sap and the soft cambium layer 
around willows, cottonwoods, aspens, and walnuts.  Nest trees are a minimum DBH of 10 inches 
with a minimum height of 15 feet.  They favor groups of large aspens near heads of higher 
elevation canyons during the summer.   
 
On the Forest, mid- to late-seral stage aspen are declining, due to both natural causes and 
management actions to regenerate stands.  Some early seral stage stands are being created 
through wildfire and management activities, but recruitment is limited primarily due to grazing 
by animals.  The Forest-wide snag distribution of aspen has been declining throughout the Forest 
Plan implementation period.  Currently, most aspen on the Forest is in the older age classes, 
providing habitat for sapsuckers, but future Forest-wide trends are of concern, since aspen 
regeneration remains a on-going problem. 
 
Available population data on the Forest comes from Christmas Bird Counts, Breeding Bird 
Surveys, and long-term research conducted along the Mogollon Rim.  Collectively, these data 
indicate that red-naped sapsucker populations fluctuate over time, but are stable overall on the 
Coconino National Forest.433

 
Mule Deer (Odocoileus hemionus) 

The mule deer was selected as an MIS of early-seral stages of aspen and pinyon-juniper 
woodlands.  Early-seral stages of ponderosa pine, mixed-conifer, and chaparral habitats are also 
important for this species.  Mule deer are primarily browsers on green shoots and fruits of shrubs 
and trees, but also feed on grasses and forbs.  Mule deer populations have not done well on the 
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CNF since Forest Plan implementation, due to many factors, such as disease, poaching, climatic 
conditions, and habitat changes, resulting in a declining Forest-wide trend.434   
 
Although age class distribution has remained relatively stable in pinyon-juniper, the vigor of 
understory components, such as grasses, forbs, and browse species, continues to be affected in 
areas with numerous young pinyon-juniper trees.  In aspen, mid- to late-seral stages are declining 
due to both natural causes and management actions to regenerate stands, and successional 
processes continue to convert aspen stands to pine or mixed conifer.  Creation of early seral 
aspen and pinyon-juniper through wildfire or management actions has not occurred at a sufficient 
scale to positively influence browse production that would benefit mule deer.435  Consequently, 
the Forest-wide habitat trend for mule deer has declined somewhat overall. 
 
The project area occurs within a portion of Game Management Unit (GMU) 7.  There appears to 
be population interchange with the herd in GMU 9 on the adjacent Kaibab National Forest.436  
The highest densities of mule deer are found in previously burned areas north of the San 
Francisco Peaks and project area.437  AGFD data for GMU 7 shows a decline in number of mule 
deer seen per hour and the number of fawns per 100 does.438  
 

Pronghorn Antelope (Antilocapra americana) 
Pronghorn antelope is the only MIS identified for mountain grassland, and grassland and sparse 
pinyon-juniper.  Populations are declining, although not equally, on the CNF.  Arizona Game and 
Fish Department surveys of GMUs suggest declining trends in number of observed animals in 
most areas of the CNF and most areas have remained below the break even point of 20 to 35 
fawns per 100 does in many years.  Since the implementation of the Forest Plan, the amount of 
grassland Forest-wide has generally remained stable, with the exception of about a four percent 
increase in seral grasslands due to fuelwood treatments and fire.  Forest-wide habitat trend is 
stable to declining due to tree encroachment, fire suppression, long and short-term climate shifts, 
and ungulate grazing.  Establishment of woodland and pine seedlings and saplings in meadows 
and previously treated openings decreases habitat quality.439   A number of factors have been 
identified that affect pronghorn, including:  severe weather; amount and timing of precipitation; 
long-term climatic trends; habitat fragmentation; diet overlap with other grazers; reductions in 
fawn hiding cover; woody vegetation encroachment; fences; human disturbance and 
development; water availability; predators; parasites and diseases; and nutritional concerns.   
 
Forest-wide grassland condition trends vary from downward to upward and the overall trend is 
stable to declining.  Cool season grasses and species diversity have increased since the 1950s in 
probable response to climate change and a recovery from land abuses near the turn of the 
century.  Tree encroachment, increasing canopy cover, fire suppression, long-term climatic 
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changes, drought, and ungulate grazing are mainly responsible for downward trends.  GMU 7 
shows the most stable population of pronghorn.440 

 
Little pronghorn habitat occurs in the analysis area.  Grassland areas are limited and there is no 
pinyon-juniper woodland.  Pronghorn are not expected to use high elevation subalpine grasslands 
near the SUP.  Montane grassland associated with Fort Valley provides very limited pronghorn 
habitat due to the degree of human development and fencing. 
 

MIGRATORY BIRDS 
Executive Order 13186 was signed on January 10, 2001, placing emphasis on conservation of 
migratory birds.  This order requires that an analysis be made of the effects of Forest Service 
actions on Species of Concern listed by Partners in Flight, the effects on Important Bird Areas 
(IBAs) identified by Partners in Flight, and the effects to important overwintering areas.441  
There are no IBAs or important wintering areas within the analysis area.  The closest IBA exists 
at Mormon Lake.  The following describes each habitat type found within the analysis area and 
the associated bird species of concern.  
 

Habitat Types 
Alpine  

Alpine habitat occupies about 20 acres above timberline in the SUP area and covers an estimated 
1,600 acres on the San Francisco Peaks, generally above 11,500 feet.  Only the water pipit is 
known to breed in this habitat type.   
 

Spruce-fir  
Four species of concern have been identified for spruce-fir habitat types:  Swainson’s thrush, 
pine grosbeak, golden-crowned kinglet, and three-toed woodpecker.  Spruce-fir forest covers the 
majority of the SUP area, adjacent areas within the Kachina Peaks Wilderness, and the upper 
mile of the Snowbowl Road. 
 

Mixed Conifer  
Three species of concern have been identified for mixed conifer habitat types:  northern 
goshawks, Mexican spotted owls, and olive-sided flycatchers.  Mixed conifer forest occupies 
approximately 21.7 acres in the southwestern portion of the SUP.  It also occurs along the upper 
portion of Snowbowl Road above 8,000 feet in elevation and on adjacent Forest lands. 
 

Pine  
Ponderosa pine habitat types occur along Snowbowl Road below 8,000 feet and along forested 
portions of the reclaimed water pipeline alignment from Fort Valley to Flagstaff.  Four species 
have been identified as species of concern in pine habitats.  They are northern goshawks, olive-
sided flycatchers, Cordilleran flycatchers, and purple martins. 
 
                                        
440 USDA, 2002 
441 Latta, et al. 1999 
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High Elevation Grassland  
High elevation grassland habitat types include the upper portion of Hart Prairie in and near the 
SUP (subalpine grassland), Fort Valley (montane grassland) along the reclaimed water pipeline 
alignment.  Four species have been identified as species of concern for high elevation grasslands.  
They are ferruginous hawks, Swainson’s hawks, burrowing owls, and grasshopper sparrows.   
 
Northern goshawk and Mexican Spotted owl are discussed in the TES section of the Wildlife 
section.  Table 3K-4 lists migratory bird species considered, but not taken through detailed 
analysis because no habitat occurs and/or the analysis is outside the geographic range of the 
species. 
 

Species 
Water Pipit (Anthus spinoletta alticola) 

The water pipit breeds above timberline in the San Francisco Peaks and White Mountains of 
northern and eastern Arizona.442  The water pipit is one of only two vertebrate species known to 
breed in Alpine Tundra habitats in the state.  Recreation is the greatest potential threat to habitat 
for this species.443  
 

Swainson’s Thrush (Catharus ustulatus) 
Swainson’s thrush is described as a rare summer resident in the cork-bark fir forest of the San 
Francisco Peaks and the White Mountains.  At times it may be locally common.  Important 
habitat components in fir forest are dense herbaceous and shrub vegetation, multiple forest 
layers, and downed logs.444  Management recommendations for this species include 
incorporating of irregular thinning, leaving random clumps of dense saplings or vegetation in the 
lower or middle forest layers.445

 
Pine Grosbeak (Pinicola enucleator) 

Pine grosbeaks are uncommon permanent residents of high elevation conifer forests in the White 
Mountains.  This species prefers stands of spruce-fir with large trees and intermediate canopy 
cover, near edges.  They forage both in trees and in open grass areas on seeds, buds, mast, and 
insects.  Pine grosbeaks flock outside the breeding season, preferably in juniper habitats.  Pine 
grosbeaks are not known to breed on the San Francisco Peaks, although there are a few reports of 
wintering flocks.446  Species-specific surveys conducted during the breeding season in 1995 
failed to detect any pine grosbeaks.447   Management recommendations for this species are no 
large-scale removal of overstory Engelmann spruce and promotion of activities that reduce fire 
risk.448

                                        
442 Monson and Phillips, 1981 
443 Latta et al., 1999 
444 Monson and Phillips, 1981 and Latta, 1999 
445 Latta et al., 1999 
446 Monson and Phillips, 1981 and Latta, 1999 
447 SWCA, 1996b 
448 Latta et al., 1999 
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Table 3K-4 
Migratory Bird Species Considered But Eliminated from Detailed Analysis 

Species Habitat/Elimination Rationale 
Swainson’s Hawk High Elevation Grassland.  Not known to occur regularly in 

higher elevation montane and subalpine grasslands. 
Burrowing Owl High Elevation Grassland.  Not known to occur regularly in 

higher elevation montane and subalpine grasslands. 
Grasshopper Sparrow High Elevation Grassland.  Breeding range generally restricted 

to southeastern Arizona and at lower elevations. 
Gray Flycatcher Pinyon-juniper 
Pinyon Jay Pinyon-juniper 
Gray Vireo Pinyon-juniper 
Black-throated Gray Warbler Pinyon-juniper 
Juniper Titmouse Pinyon-juniper 
Elegant Trogon High Elevation Riparian 
McGillivray’s Warbler High Elevation Riparian 
Red-Faced Warbler High Elevation Riparian 

 
Golden-crowned Kinglet (Regulus satrapa) 

In Arizona, golden-crowned kinglets breed in spruce-fir, mixed conifer, deciduous and single 
species stands in mountainous areas from the Kaibab Plateau eastward.  They prefer to nest in 
dense stands of conifers, often near the edges of clearings.  Nesting stands have both open and 
closed canopy and density of understory vegetation is not thought to be important.  Management 
recommendations are to avoid large-scale removal of overstory and larger trees, manage forests 
to reduce fire risk, and minimize recreational activity around breeding sites in April through 
June.449

 
Three-toed Woodpecker (Picoides tridactylus) 

Three-toed woodpeckers breed and forage preferentially in spruce-fir forest, particularly where 
insect populations are high due to tree disease of fire.  They are also found in ponderosa pine and 
Douglas-fir forests.  This woodpecker plays an important role in the control of bark beetles, 
which may comprise up to 65 percent of its diet.  It is thought to be the only woodpecker capable 
of excavating cavities in the dense wood of living spruce trees.  Three-toed woodpeckers 
typically nest in dead or dying trees, showing a preference for trees with 75 percent of the bark 
and 10-80 percent of the limbs remaining, but no dead needles left on branches.  Snags dead for 
less than three years are thought to be an important habitat component.  Management 
recommendations include retention of snags greater than 12 inches DBH for nesting and trees 
averaging 25 inches DBH for foraging, maintenance of 75-acre minimum patches of diseased 
trees for foraging, and limiting salvage logging after insect kills in spruce-fir forest.450

 
Olive-sided Flycatcher (Contopus borealis) 

Olive-sided flycatchers prefer forest edges and natural or human-made openings in spruce-fir, 
mixed conifer, and ponderosa pine forest types.  They nest high in coniferous trees and forage 

                                        
449 Latta et al., 1999 
450 Id. 
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primarily on flying insects.  Management recommendations include maintenance or creation of 
openings, management for uneven-aged forest structure, and retention of tall snags or dead-
topped trees during salvage operations.451

 
Cordilleran Flycatcher (Empidonax occidentalis) 

Cordilleran flycatchers breed predominantly in pine, but also in spruce, fir, aspen forests.  They 
prefer moist and shaded forest.  This species is a facultative secondary cavity-nester that also 
uses rock crevices, tree roots, and forks in small branches.  Numbers of birds have been found to 
be positively correlated with canopy cover, within stand variability of trees sizes (most abundant 
in stands with five to 20 percent of pine basal area comprised of one to five inch DBH stems), 
and snag density.  Management recommendations target their preferred habitat, ponderosa pine 
forest.  They include management for greater than or equal to two snags per acre, manage for 
greater than 383 ponderosa pine/acre with high variability in size classes, and avoid mechanical 
thinning of canopy and snags.452

 
Purple Martin (Progne subis) 

In Arizona pine forests, purple martins prefer areas with high snag density adjacent to or in open 
areas.  They are secondary cavity nesters and forage primarily on flying insects.  Management 
recommendations include the creation and retention of large snags.453

 
Ferruginous Hawk (Buteo regalis) 

Ferruginous hawks historically nested in open scrublands, woodlands, and grasslands in 
southeastern and northern Arizona.  The current distribution of breeding birds in restricted to 
Plains and Great Basin Grasslands in northern and northeastern Arizona.  Ferruginous hawks 
range more widely in winter and are found throughout the state, often in agricultural areas and 
other open habitats.454  Ferruginous hawks forage regularly in montane grasslands in the 
Flagstaff vicinity and have been observed hunting prairie dogs in the upper portion Hart Prairie 
within the SUP area.  Management recommendations include the reduction of chemical control 
of prairie dogs, particularly in suitable nesting habitat and treatment to control exotic species 
encroachment of grasslands. 
 

GAME AND NON-GAME WILDLIFE 
The analysis area is located within Game Management Unit (GMU) 7.  Large game species 
managed by the Arizona Game and Fish Department are the pronghorn antelope, black bear, elk, 
mule deer, and wild turkey.  Mountain lions are also known to occur in the analysis area.  A 
number of smaller game animals and fur bearers also occur, including Abert and red squirrel, 
gray-collared chipmunk, mantled ground squirrel, Gunnison’s prairie dog, coyote, and bobcat.  
Several species of bats have been documented in the Fort Valley area, west of the Snowbowl 
Road.  The analysis area supports habitat for a number of neotropical migrant and resident 
breeding birds.  Bird species observed in the SUP area include band-tailed pigeon, broad-tailed 

                                        
451 Latta et al., 1999 
452 Id. 
453 Id. 
454 Monson and Phillips, 1981; Glinski, 1998; Latta et al., 1999 
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hummingbird, northern flicker, hairy woodpecker, northern three-toed woodpecker, Steller’s jay, 
Clark’s nutcracker, common raven, mountain chickadee, red-breasted nuthatch, white-breasted 
nuthatch, pygmy nuthatch, house wren, golden-crowned kinglet, American robin, yellow-rumped 
warbler, chipping sparrow, vesper sparrow, dark-eyed junco, western tanager, and pine siskin. 
 
ENVIRONMENTAL CONSEQUENCES 

SUMMARY OF ENVIRONMENTAL CONSEQUENCES AND CONCLUSIONS 
Major conclusions and determinations of this Wildlife analysis are summarized below.  A more 
detailed analysis of the direct and indirect environmental consequences – from which this 
summary was derived – follows.   
 

Alternative 1 – No Action 
In conclusion, Alternative 1 would result in no changes to existing ski area operations or to forest 
management activities within the SUP area.  As a result, there would be no effects to wildlife 
TES or MIS.  Additionally, there would be no effects to migratory birds as a result of 
Alternative 1. 
 

Alternative 2 – The Proposed Action 
Alternative 2 would not adversely affect threatened or endangered species within the analysis 
area.  Regarding sensitive species, this alternative may impact individuals of the Navajo 
Mountain Mexican vole and habitat for the northern goshawk but is not likely to result in a trend 
toward Federal listing or loss of viability. 
 
The importance of trees to be removed to MIS is limited by their relatively small size and young 
age, and their location adjacent to roadways and cleared utility easements.  Based on these 
factors, tree removal would not substantially alter habitat for the Abert squirrel, pygmy nuthatch, 
wild turkey, elk, hairy woodpecker, red squirrel, red-naped sapsucker, mule deer, or pronghorn 
antelope.  The alternative would have no effect to the Forest-wide habitat or population trend for 
these MIS.  Under Alternative 2, some species of migratory birds may be affected by tree 
removal, construction, and increased recreation use. 
 
Overall, some game and non-game species would experience both positive and negative effects 
as a result of the Proposed Action.  These potential effects would be primarily the result of 
additional moisture and nutrients from snowmaking, noise, and recreation activities within the 
SUP area, and forest fragmentation due to tree clearing for proposed developed ski terrain. 
 

Alternative 3 
Alternative 3 would not adversely affect threatened or endangered species within the analysis 
area.  Regarding sensitive species, this alternative may impact individuals of the Navajo 
Mountain Mexican vole and habitat for the northern goshawk but is not likely to result in a trend 
toward Federal listing or loss of viability. 
 
This alternative would not alter habitat for management indicator species along Snowbowl Road 
or the reclaimed water pipeline alignment and therefore would have no effect to the Forest- 
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habitat or population trend for these species.  Habitat modifying activities within the SUP area 
would not affect habitat for management indicators species outside of the SUP area. 
 
Effects of this alternative on the water pipit, Swainson’s thrush, three-toed woodpecker, 
cordilleran flycatcher, purple martin, and ferruginous hawk would be the same as those described 
under Alternative 2 (Proposed Action).  Effects on pine grosbeaks, golden-crowned kinglets, and 
olive-sided flycatchers would be similar to the Proposed Action, except that there would be no 
increase in arthropod prey base related to snowmaking. 
 
Effects to game and non-game species as described above would be similar to those disclosed 
under Alternative 1, with the exception of the effects of recreational use of the summer trail and 
increased fragmentation or loss of forested habitat on birds and large carnivores, which would be 
the same as those described under the Proposed Action. 
 

DETAILED ANALYSIS OF DIRECT AND INDIRECT EFFECTS 
Terrestrial Species Habitat 
The Proposed Action may result in the alteration and/or removal of habitat for 
terrestrial wildlife species within the SUP area.   

Indicator: 
Disclosure/Quantification of Anticipated Effects to Threatened, Endangered, and 
Sensitive; Management Indicator Species, and Other Wildlife Species and Habitats 
Within the Analysis Area. 

 
Alternative 1 – No Action  
Threatened, Endangered, and Sensitive Species 

Habitat conditions for wildlife would remain in their current condition, not withstanding natural 
processes.  The CNF would continue existing treatment of spruce-fir stands in the SUP infected 
by spruce bark beetles.  This alternative would have no effect on any threatened, endangered, or 
sensitive species. 
 
Additional disclosure of the effects of historic ski area activities on threatened, endangered, and 
sensitive species can be found in the Cumulative Effects analysis.   
 

Management Indicator Species 
Habitat conditions for wildlife would remain in their current condition, not withstanding natural 
processes.  Because there would be no habitat altering activities this alternative would have no 
effect on MIS Forest-wide habitat or population trends.  
 
Additional disclosure of the effects of historic ski area activities on MIS species can be found in 
the Cumulative Effects analysis.   
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Migratory Birds 
Under this alternative, there would be no changes in the analysis area.  Habitat conditions for 
birds would generally remain the same, not withstanding natural processes.  This alternative 
would have no effect on migratory birds.  
 
Additional disclosure of the effects of historic ski area activities on migratory birds can be found 
in the Cumulative Effects analysis.   
 

Game and Non-Game Wildlife 
Under this alternative, there would be no changes in the analysis area.  Habitat conditions for 
wildlife would remain in their current condition, not withstanding natural processes.  This 
alternative would have no effect on game and non-game wildlife.  
 
Additional disclosure of the effects of historic ski area activities on game and non-game wildlife 
can be found in the Cumulative Effects analysis.   
 

Alternative 2 – The Proposed Action 
Threatened, Endangered, and Sensitive Species 

As further detailed within the Biological Assessment prepared for the project, the Proposed 
Action is not likely to adversely affect the threatened Mexican spotted owl or its habitat.  As 
required by the Endangered Species Act, the USFWS has reviewed and concurred with this 
determination.  There would be eleven trees removed along the Snowbowl Road, within the 
Snowbowl PAC.  There will be no tree removal in restricted areas and all construction activities 
within ½-mile of active nest sites would be restricted to periods outside the breeding season, 
which extends from March 1 to August 31.  Helicopter over flights would be restricted around 
PACs.  Helicopter use and other construction noise within the SUP would not adversely affect 
PACs in the analysis area.  These restrictions have been specifically detailed in the required 
mitigation measures listed in Chapter 2. 
 
The Proposed Action would have “No Effect” on the threatened bald eagle or its habitat.  Bald 
eagles are unlikely to be found in the SUP area.  Construction activities along the proposed 
reclaimed water pipeline may result in eagles avoiding construction zones, although construction 
would predominantly take place outside the period when wintering eagles are present.  
Construction activities and removal of trees along the reclaimed water pipeline alignment would 
not affect any known winter or summer roosts and would not affect foraging or perching 
opportunities for bald eagles. 
 
The Proposed Action would have “No Effect” on the endangered black-footed ferret or its 
habitat.  This alternative would result in the temporary disturbance of approximately 17 acres and 
permanent disturbance of less than ½ acre of the active Gunnison’s prairie dog colony within the 
SUP area.  This disturbance is associated with the development of the snowplay area and 
associated facilities, relocation/realignment of the Aspen and Hart Prairie chairlifts, and the 
recontouring of the lower end of the Hart Prairie (trail #3).  Prior surveys have found no black-
footed ferrets in this area and the prairie dog town and associated complex are too small to 
provide potential habitat for this species. 
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The Proposed Action may impact individual Navajo Mountain Mexican voles (a Forest Service 
sensitive species), but is not likely to result in a trend toward federal listing or loss of viability of 
the species.  Nine of the 13 locations where evidence of voles has been found would be 
temporarily disturbed by recontouring, rock/stump removal, or widening of existing ski trails.  
The number of individual voles potentially affected is not known.  Recolonization of temporary 
disturbance areas would likely occur.  Widening of existing ski trails and clearing of new trails 
would create more potential habitat for this species.  Snowmaking would increase grass and forb 
density and cover on ski trails and could result in a local increase in the population of Navajo 
Mountain Mexican voles. 
 
The Proposed Action may affect habitat for the northern goshawk, but is not likely to result in a 
trend toward federal listing or loss of viability.  An estimated 54 pine trees would be removed in 
the Mars Hill PFA.  The largest tree to be removed is approximately 18 inches DBH.  All of these 
trees are adjacent to existing forest roads.  Four of these trees would be removed from CNF 
lands; the remaining 50 would be removed from private land.  Construction activities associated 
with installation of the reclaimed water pipeline would not affect nesting northern goshawks.  
Timing restrictions on construction activities within the Snowbowl PAC would largely prevent 
potential effects on nesting northern goshawks in the Viet Spring PFA.  These restrictions would 
be extended to September 30 within ½-mile of any active nest site (i.e., no construction from 
March 1 to September 30) in the Viet Spring PFA to avoid impacts to nesting northern goshawks.  
Construction related traffic is not expected to affect northern goshawks nesting within this PFA.  
Northern goshawks using the Viet Spring PFA are likely habituated to traffic on Snowbowl Road.  
Timing restrictions on construction activities within ½-mile of any active nest site within the 
Mars Hill PFA (i.e., no construction from March 1 to September 30) would prevent disturbance 
to nesting northern goshawks. 
 
As stated previously, there is no habitat in the analysis area for the Region 3 Forest Service 
sensitive peregrine falcon. 
 

Management Indicator Species 
The Proposed Action would result in the removal of approximately 156 trees (134 pine and 22 
aspen trees) along approximately 14.8 miles of the Snowbowl Road and the reclaimed water 
pipeline alignment.  All trees are immediately adjacent to roadways and previously cleared utility 
easements.  Trees that would be removed are generally eight to 10 inches DBH; the largest tree 
removed would be about 18 inches DBH.  Fifty-two of the 136 trees are located along Snowbowl 
Road.  No snags or old-growth trees would be removed.  Neither late seral stage aspen nor its 
associated snag component would be affected.  Trees to be removed occur sporadically along 
Snowbowl Road and the remainder of the reclaimed water pipeline alignment.  Therefore, their 
removal would not alter overall stand characteristics.  
 
The importance of trees to be removed to management indicator species is limited by their 
relatively small size and young age, and their scattered locations adjacent to existing roadways 
and cleared utility easements.  Based on these factors, tree removal would not substantially alter 
habitat for the Abert squirrel, pygmy nuthatch, wild turkey, elk, hairy woodpecker, red squirrel, 
red-naped sapsucker, or pronghorn antelope.  Habitat impacts would be minor and would not 
alther overall stand structure; therefore there would be no impacts to Forest-wide habitat or 
population trends for these MIS.  
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This alternative would disturb some potential foraging habitat for mule deer.  Tree removal along 
Snowbowl Road and the proposed reclaimed water pipeline alignment would include the 
removal of 22 smaller-sized aspen trees, some of which may provide browse for deer.  
Construction of the reclaimed water pipeline would result the temporary removal of forbs, 
shrubs, and other potential forage species along Snowbowl Road and the remainder of the water 
pipeline alignment.  Some of the aspen trees to be removed are within aspen stands located 
adjacent to the Snowbowl Road and would have localized impact to stand structure.  Despite the 
small, localized impact to habitat this alternative would not considerably alter or change the 
declining Forest-wide habitat and population trends for mule deer.   
 
Habitat modifying activities within the SUP area (overstory spruce-fir removal to create new ski 
trails, thinning of stands to treat a spruce bark beetle infestation, and developed uses) would not 
alter habitat for management indicators species outside of the SUP area. 
 

Migratory Birds 
Effects of this alternative on migratory birds would occur primarily within the SUP area.  Effects 
of tree removal along Snowbowl Road and the reclaimed water pipeline alignment on migratory 
birds would be negligible because these activities would involve a relatively small number of 
younger trees located at the edges of previously cleared areas, such as roadways and utility 
easements, and therefore provide limited resources for wildlife.  Within the SUP area, proposed 
activities may affect these species directly through habitat removal or modification, or indirectly 
through changes in prey populations.  Effects of noise, recreational activities, and habitat 
fragmentation on birds in general are discussed in the Game and Non-game Wildlife section 
below. 
 
This alternative would have little effect on breeding habitat for the water pipit.  Approximately 
½-acre of alpine tundra would be disturbed to increase the landing area at the top at the Agassiz 
chairlift top terminal.  This area consists of a steep and rocky talus slope that supports little 
vegetation.  The potential suitability of this area for nesting pipits is already diminished by 
ongoing recreational activity associated with operation of the Scenic Sky Ride. 
 
This alternative may affect the Swainson’s thrush.  This alternative would remove 76.3 acres of 
spruce-fir forest, representing potential habitat, within the SUP area for the construction of new 
ski trails and other improvements.  Thinning of 47.4 acres of spruce-fir to address a localized 
spruce bark beetle outbreak would improve habitat conditions for the Swainson’s thrush by 
creating a greater diversity of vegetation age classes and openings for the growth of grasses, 
forbs, shrubs, and tree saplings.  Establishment and use of the summer hiking trail in this area 
would reduce habitat suitability for potentially breeding thrushes because of disturbance from 
human recreational activity. 
 
The Proposed Action would have both negative and positive effects on habitat for pine grosbeaks 
and golden-crowned kinglets.  Negative effects are related to the removal of overstory vegetation 
and disturbance from recreational use of the summer trail.  Positive effects would be the creation 
of additional edge habitat, an increase in biomass of vegetation, and increased arthropod prey on 
cleared ski trails. 
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Thinning of 47.4 acres of spruce-fir forest within the Agassiz and Sunset pods would negatively 
affect the three-toed woodpecker by reducing preferred prey populations (spruce bark beetles) 
and by removing larger trees and snags that may serve as potential nesting habitat.  Due to the 
pervasiveness of wildfire and bark beetle infestation on both a local and regional scale, activities 
under this alternative would not affect the overall population viability of this species. 
 
The Proposed Action would improve habitat for olive-sided flycatcher by creating additional 
openings and enhancing arthropod prey populations due to snowmaking activities. 
 
This alternative would have little effect on habitat for the cordilleran flycatcher and the purple 
martin.  These species occur primarily in ponderosa pine forest.  Effects on this vegetation type 
would be limited to tree removal along Snowbowl Road and the reclaimed water pipeline. 
 
This alternative would have a negative effect on the ferruginous hawk through the disturbance of 
the prairie dog colony at the upper reach of the Hart Prairie within the SUP area.  Proposed 
activities there would reduce prey availability for wintering or migrating hawks, but they would 
not affect breeding individuals.  Since prairie dogs would likely recolonize the disturbed areas, 
effects on prey base for ferruginous hawks would be temporary in nature. 
 

Game and Non-Game Wildlife 
This alternative would have positive effects on some game and non-game wildlife species, and 
negative effects on others.  Effects of tree removal along Snowbowl Road and the reclaimed 
water pipeline alignment would be negligible because these activities would involve a relatively 
small number of younger trees located at the edges of previously cleared areas, such as roadways 
and utility easements, and therefore provide limited resources for wildlife.  This analysis 
therefore focuses on potential effects of proposed activities on wildlife in the SUP area and in the 
adjoining Kachina Peaks Wilderness.  These include the potential effects of (1) additional 
moisture and nutrients from snowmaking on plants as a source of food for wildlife, (2) noise and 
recreational activities on wildlife use patterns, and (3) habitat removal and fragmentation on 
habitat suitability. 
 

Increased Moisture and Nutrients 
The effects of snowmaking and additional nitrogen loading on plants are discussed in detail 
under the Vegetation section of this chapter.  In general, additional moisture and nutrients would 
favor early successional and weedy species which may reduce overall plant species diversity, and 
could result in limited tree mortality along the edges of ski trails.  Based on patterns of surface 
and groundwater hydrology, these effects would be largely limited to the areas directly affected 
by snowmaking (i.e., the cleared ski trails).  These areas currently support a predominantly non-
native plant community consisting of commercially seeded grasses and forbs.  Almost all of the 
seeded species are also early successional species, and their cover and biomass would therefore 
increase with added moisture and nutrients.  Greater dominance of early successional plant 
species as a result of wastewater enrichment has been correlated with increased arthropod 
density and diversity in pine forest and short-grass prairie habitats.  It is postulated that C3 plants 
(which include virtually all seed mix species) are more palatable or digestible for generalist 
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herbivores.455  Increased biomass of plants on cleared ski trails would therefore directly benefit 
larger herbivores, such as elk and mule deer, and would directly or indirectly benefit granivorous 
and insectivorous birds through greater seed and invertebrate prey production, respectively.  
Reduced plant species diversity would reduce habitat quality for wildlife that specialize on 
particular native plant species. 
 

Noise 
Construction noise within the SUP area and along Snowbowl Road and the reclaimed water 
pipeline alignment may affect some wildlife species.  Noise would result primarily from the 
operation of equipment for clearing, grading, and smoothing of ski trails and installation of the 
snowmaking water pipeline; construction of new lift lines and realignment of existing lift lines, 
including the use of a helicopter for setting lift towers; improvement of existing guest service 
and maintenance facilities and utilities; and construction of the reclaimed water pipeline.  These 
activities would generally take place during late spring, summer, and early fall and would 
coincide with, or overlap, the breeding period for many wildlife species.  Wildlife most likely 
affected would be those whose breeding habitat overlaps the analysis area (i.e., primarily birds 
and small mammals) or wildlife who use the area for foraging and/or resting (elk and mule deer).  
Over the long term, these effects would be temporary in nature and would be limited to the 
construction phase of the improvements.  Over the short term, these types of effects may occur 
over a number of consecutive years, representing the implementation phase of the project.  
 
Construction activities would likely result in some disruption of wildlife breeding and foraging 
activities in and around the work areas.  Studies on both diurnal and nocturnal raptors have 
documented few responses to noise (including helicopters and blasting) and few adverse effects 
on nesting success beyond 400 m (¼-mile).  Maximum noise levels at this distance would not 
exceed 65 dBA and would be well below threshold levels at which responses in raptors have 
been documented (±90 dBA or greater).  Assuming that responses of raptors are representative, 
construction noise may interrupt breeding and foraging activities of birds and small mammals up 
to about ¼-mile from work areas.  It would also preclude or reduce foraging, movement, and/or 
resting behavior of larger wildlife, such as deer and elk, in the area.  At a maximum, this would 
affect the entire SUP area and up to a ¼-mile zone of influence in the adjacent Kachina Peaks 
Wilderness and adjacent Forest, private, and Arizona Game and Fish Lands along Snowbowl 
Road and the reclaimed water pipeline alignment.  A number of species of birds and small 
mammals are likely more tolerant of noise than the larger raptor species.  Wildlife in the analysis 
area have likely habituated to noise to some degree due to regular traffic on Snowbowl Road, 
year-round recreational and maintenance activities in the SUP, and recreational activity (hiking) 
along the Humphreys Trail.  Since construction would occur in phases, only a portion of the 
analysis area would be affected in any one year.  Also, construction activities would be limited in 
duration and would not extend over the entire breeding season for birds or small mammals.  In 
most cases, adjacent undisturbed habitats would become suitable for wildlife after completion of 
construction activities.  Since construction activities would be limited to daylight hours, 
movement and foraging activities of deer and elk would not be affected during the nighttime 
hours.  In contrast to improvements within the SUP area, construction of the reclaimed water 
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pipeline from Flagstaff would likely take place over the course of one summer construction 
season. 
 
Additional noise in the analysis area from operation of the snowmaking system (pumping 
facilities and snowmaking guns) and increased use of snowcats would have limited effects on 
wildlife.  Within the SUP area, these activities would primarily take place during nighttime 
hours, and outside the breeding periods for most, if not all wildlife species, and would result in 
relatively low and sustained noise levels.  Snowmaking and associated snowcat use would take 
place primarily during nighttime hours in winter.  Noise output from snowmaking guns is 
estimated at 84 dBA at 15 m (30 feet) from the source.  Noise from the pump stations would be 
inaudible at approximately 30 m (100 feet) from the source.  Snowcat use occurring within the 
SUP area would not change substantially from the existing condition.  These activities may 
continue to affect roosting birds or other wildlife that remain in the SUP year-round and which 
occur in the direct vicinity of the activities.  However, due to the high metabolic demands at high 
elevations and cold temperatures, relatively few birds or other wildlife species likely remain in 
the SUP overnight during the winter period. 
 

Recreation 
Increased recreational activity may result in disturbance of some game and non-game wildlife.  
Proposed improvements would not increase the average number of skiers per day in the SUP 
area, but would introduce snowplay activity and potentially extend the period when recreationists 
are present during winter affecting the distribution of recreational use in the winter.  
Snowmaking under this alternative would extend the ski season in winter, which currently has a 
short or highly variable duration in some years.  Extended and increased recreation use relative 
to current conditions would occur during the winter period, outside the breeding season for most, 
if not all, wildlife species.  Day-time activities associated with skiing may interrupt foraging 
activities of some bird species, such as nuthatches and woodpeckers, and may result in increased 
stress levels and metabolic demands.  These effects would be extended over a longer average 
period during the winter.  They would affect birds foraging in the vicinity of the existing ski 
trails and the proposed 73.7 acres of new ski trails in the SUP area.  Increased recreational 
activity in the SUP area may result in greater abundance of nest scavengers, such as crows, 
ravens, and Steller’s jays (corvids) and higher rates of nest predation.456

 
The proposed summer hiking trail would affect wildlife by changing recreational use patterns 
within the SUP area.  The proposed trail would provide a pedestrian route through the SUP area 
for Scenic Sky Ride users in summer.  This trail would switchback through a stand of spruce-fir 
forest between the Agassiz Chairlift top terminal and the mid-station and would subsequently 
follow and existing unimproved access road to the base of the ski area.  Use of this trail by hikers 
would result in some disturbance to wildlife.  Repeated human intrusions in songbird territories 
can decrease singing, change nest defense behavior, increase predation, and result in local 
declines of songbirds.457  Outdoor recreational activities such as hiking can result in energetic 
costs, impacts to behavior and fitness, and avoidance of otherwise suitable habitat.  In open 
grassland habitat in Utah, mule deer generally took flight when hikers on established trails 
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approached within 100 m (±300 feet) in perpendicular distance, although these effects would be 
less in forested areas with substantially more cover.458  Assuming a 100 m (±300 feet) zone of 
influence on both sides of the ±two mile pedestrian route (one mile of new trail, one mile 
existing unimproved road), recreational use of the summer trail would reduce the habitat 
suitability for wildlife by up to 15 acres within the SUP area. 
 

Forest Fragmentation 
Fragmentation of forested habitat within the SUP area may affect some wildlife species.  Habitat 
loss coupled with fragmentation of remaining habitats is cited as the cause of declines in forest 
bird species through loss of breeding areas, detrimental edge effects such as increased nest 
predation and brood parasitism, and limitations on movement between habitat patches.459  A 
number of studies have reported a direct correlation between habitat patch size and the density, 
diversity, and reproductive success of forest birds.  A number of these studies were based on 
woodlots of various sizes within cleared agricultural fields in the eastern North America.460  
Results of studies from other areas and habitat types are more variable.  A study found that 
predation rates were higher in forested landscapes compared with habitats fragmented by 
agriculture, presumably due to higher abundance of predatory red squirrels.461  These researchers 
also found that corvids (jays, crows, ravens) increased only at very high levels of habitat 
fragmentation.  Another review of 25 studies on the relationship between habitat patch size and 
population density for birds, mammals, and insects throughout the world.  Based on their results, 
these researchers concluded that (1) generalist species are affected only by direct habitat loss, (2) 
interior species would be affected more by fragmentation than edge species, unless only small 
patches are removed from the landscape, and (3) resident interior species are most vulnerable, 
while migrant edge species are least vulnerable to the effects of fragmentation.462

 
This alternative would result in additional fragmentation of the remaining forested habitat within 
the SUP area.  A total of 76.3 acres of overstory spruce-fir forest would be removed to create 
new ski trails.  Most of this would be associated with development of the new Humphreys pod in 
the north central portion of the SUP area.  This activity would open up a stand that currently has 
more or less continuous forested cover.  This ski trail would be designed with a network of small 
forested islands to create a less continuous break in the landscape.  Most of these patches are 
small in size and would potentially be subject to higher predation risk from corvids, reducing and 
potentially eliminating their suitability for nesting birds.  This activity may also result in higher 
nest predation rates at the periphery of the cleared ski trail.  Based on a 100 m (±300 feet) zone 
of influence, these edge effects may extend up to a distance of 75 m into the Kachina Peaks 
Wilderness at the north end of this proposed new ski trail.  Although removal of overstory 
vegetation would increase the risk of predation by corvids, it would decrease predation rates by 
red squirrels. 
 

 
458 Taylor and Knight, 2003 
459 Beslisle et al., 2001 
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Removal of overstory vegetation may potentially affect larger and more wide-ranging mammals, 
such as mountain lions and black bears.  Clearing of new ski trails would further reduce hiding 
cover within the SUP area for large carnivores potentially traveling through the area.  Although 
movement may be restricted, it is unlikely that movement of these animals through the SUP area 
would be precluded.  Retention of small forested islands would mitigate the reduction of hiding 
cover along the proposed new Humphreys pod.  Mountain lions and black bear are most likely to 
travel at night and are unlikely to use the SUP area regularly in winter months.  Both species are 
known to travel through or near areas with various levels of human development.463  Increased 
recreational use and upgraded guest service facilities within the SUP area may result in a greater 
frequency of encounters between humans and bears, particularly in drought years.464

 
Alternative 3  
Threatened, Endangered, and Sensitive Species 

As detailed discussion of the potential affects to threatened and endangered species is contained 
within the Biological Assessment prepared for the project. 
 
This alternative is not likely to adversely affect the Mexican spotted owl or its habitat.  
Construction activities within the SUP area would not adversely affect Mexican spotted owls.  
 
This alternative would have no effect on the bald eagle or its habitat.   
 
This alternative would have no effect on the black-footed ferret or its habitat.  Like the Proposed 
Action, this alternative would result in the temporary disturbance of approximately 17 acres of 
the active Gunnison’s prairie dog colony within the SUP area.  This disturbance would be due 
solely to recontouring of the lower end of the Hart Prairie (trail #3), and the 
relocation/realignment of the Aspen and Hart Prairie chairlifts.  No black-footed ferrets have 
been found in this area and the prairie dog colony is too small to provide potential habitat for this 
species. 
 
The effects of this alternative on the Navajo Mountain Mexican vole would be the same as 
described under the Proposed Action, except that existing grass and forb densities would not 
increase due to seasonal snowmaking. 
 
The effects of this alternative on the northern goshawk would be the same as described under the 
No Action Alternative, except that there would be an increase in traffic on Snowbowl Road 
through the Viet Spring PFA due to construction activities in the SUP.  Construction-related 
traffic along Snowbowl Road is not expected to impact nesting in this PFA. 
 

Management Indicator Species 
This alternative would not affect habitat for management indicator species because there would 
be no habitat altering activities outside of the SUP area along Snowbowl Road or the reclaimed 
water pipeline alignment.  Habitat modifying activities within the SUP area would not affect 
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habitat for management indicators species outside of the SUP area. Therefore, this alternative 
would have no effect on management indicator species’ Forest-wide habitat or population trends.  
 

Migratory Birds 
Effects of this alternative on the water pipit, Swainson’ thrush, three-toed woodpecker, 
cordilleran flycatcher, purple martin, and ferruginous hawk would be the same as those described 
under Alternative 2 (Proposed Action).  Effects on pine grosbeaks, golden-crowned kinglets, and 
olive-sided flycatchers would be similar to the Proposed Action, except that there would be no 
increase in arthropod prey base related to snowmaking. 
 

Game and Non-Game Wildlife 
Under this alternative, there would be no removal of trees along Snowbowl Road or the 
reclaimed water pipeline alignment.  There would be no increase in biomass of vegetation or 
arthropods related to additional moisture and nutrients from snowmaking.  Overall construction 
noise would be less due to the elimination of the snowmaking system, its associated pipeline, and 
the snowplay facilities.  There would be no additional noise in the SUP area from snowgun and 
pump station operation.  Operation of snowcats and recreational use by skiers would likely occur 
over a shorter ski season, on average, resulting in fewer potential impacts on wildlife.  The 
effects of recreational use of the summer trail and increased fragmentation or loss of forested 
habitat on birds and large carnivores would be the same as those described under the Proposed 
Action (Alternative 2). 
 

Longer Duration Snowpack 
Effects of a longer-duration snowpack, and water storage on wildlife within the SUP 
area. 

Indicator: 
Acreage of Proposed Snowmaking Coverage, Comparison of Natural Snowpack 
Duration With the Extended Snowpack Due to Snowmaking, and the Effects of 
Both Longer-Duration Snowpack and Water Storage (Impoundment) on Wildlife. 

 
Alternative 1 – No Action  

Under this alternative, there would be no snowmaking or associated water impoundment in the 
SUP area.  Habitat conditions for wildlife, including threatened, endangered, and sensitive 
species; management indicator species; migratory birds; and game and non-game wildlife would 
remain in their current condition, not withstanding natural processes.  
 

Alternative 2 – The Proposed Action 
Proposed snowmaking under this alternative would cover approximately 205 acres within the 
SUP area.  Snowmaking would generally extend the duration of snowpack in the SUP area.  
Snow grain (crystal) size of machine-produced snow is typically smaller than that of natural 
snow.  This would result in denser snow that typically takes longer to melt than natural snow.  
Observational studies in Colorado have indicated that artificial snowpack persists about two 
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weeks longer than natural snowpack, although this is dependent on physical factors, such as 
aspect and slope.465   
 
A 10-million gallon water impoundment reservoir would be constructed within the SUP area to 
provide storage for snowmaking operations.  This impoundment would receive water from the 
City of Flagstaff, via the reclaimed water pipeline, through the end of February of each year.  
This reservoir would remain at least partially filled outside the ski season to protect the integrity 
of the impoundment lining and to provide an emergency water source.  This impoundment would 
be surrounded by a fence that would exclude big game wildlife.  Final fence specifications would 
be determined during final design of the impoundment. 
  

Threatened, Endangered, and Sensitive Species 
The Proposed Action would have no effect on any threatened or endangered wildlife species, but 
may affect some sensitive wildlife species.  Bald eagles, black-footed ferrets, Mexican spotted 
owls, and peregrine falcons either do not occur or don’t occur regularly in the SUP area and 
would therefore be unaffected by either the longer duration snowpack or the water impoundment.  
Northern goshawks have been observed foraging occasionally in the SUP area including the 
vicinity of the proposed water impoundment.  Fencing of the impoundment would exclude larger 
wildlife, but the presence of surface water would attract birds.  Northern goshawks occasionally 
foraging in the area may respond to the increased concentration of potential prey around the 
impoundment.  Orange netting incorporated into the fencing would reduce, but not completely 
eliminate the potential for northern goshawk collisions with the fence.  Extended snowpack 
duration would not affect the Navajo Mountain Mexican vole, other than potentially improving 
the forage base. 
 

Management Indicator Species 
The effects of the extended snowpack duration and the snowmaking water impoundment are 
limited to the SUP area.  Because the SUP area is managed as a developed recreational site, 
impacts to MIS are not analyzed.  However, effects on some of these species are addressed in the 
Game and Non-game Wildlife section below. 
 

Migratory Birds 
Extended snowpack duration and the snowmaking water impoundment would have no effect on 
the water pipit, Swainson’s thrush, or the three-toed woodpecker.  Pine grosbeaks, golden-
crowned kinglets, olive-sided flycatchers, and cordilleran flycatchers may benefit from enhanced 
arthropod prey populations due to extended moisture availability.  Purple martins may benefit 
from the water impoundment as an additional surface water source and an area of higher 
arthropod prey densities.  These benefits may be offset by increased potential for collisions with 
the fence surrounding the impoundment.  Extended moisture availability would enhance the 
growth of grasses and forbs in the upper portion of Hart Prairie, increasing forage availability for 
prairie dogs.  This in turn may benefit ferruginous hawks foraging in this area.  
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Game and Non-Game Wildlife 
Greater moisture availability from snowmaking and an extended snowpack would generally 
enhance the growth of grasses and forbs on cleared ski trails within the SUP area.  This would 
locally increase forage conditions for deer and elk and result in higher densities of these game 
species in the SUP area.  The snowmaking water impoundment would have no effect on most 
game and non-game wildlife because access would be excluded by fencing.  These species would 
continue to rely on natural surface water sources, in addition to waters (stock tanks) that have 
been placed specifically for wildlife in the SUP area.  Some game and non-game birds would 
benefit from this additional surface water source offered by the snowmaking impoundment.  
Orange netting incorporated into the fencing would reduce, but not completely eliminate the 
potential for bird collisions with the fence. 
 

Alternative 3  
The effects of this alternative on threatened, endangered, and sensitive species; management 
indicator species; migratory birds; and game and non-game wildlife would be the same as those 
described under the Alternative 1 (No Action). 
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for wildlife extend from the initial 
development of Snowbowl as a winter recreational area into the foreseeable future during which 
recreation-related activities may affect wildlife. 

 
Spatial Bounds 

The physical extent of this cumulative effects analysis comprises mainly the Snowbowl SUP 
area, the proposed reclaimed water pipeline alignment between the City of Flagstaff and the SUP 
area, and adjacent public lands to the extent they would be potentially affected.  These adjacent 
lands include a portion of the Kachina Peaks Wilderness, areas adjacent to the reclaimed water 
pipeline alignment, and areas downslope of the SUP area (primarily Hart Prairie).  Other projects 
in the Peaks area that affect wildlife are also included in the cumulative effects analysis. 
 

Past, Present, and Reasonably Foreseeable Future Actions 
1. Kachina Peaks Wilderness Designation 
2. White Vulcan Mine Settlement and Reclamation 
3. San Francisco Mountain Mineral Withdrawal 
4. Development and Maintenance of the SUP as a Recreational Area 
5. Spruce Bark Beetle Control within the SUP 
6. Fort Valley Restoration Project 
7. Transwestern Lateral Pipeline Project  
8. Peaks Segment of the Arizona Trail 
9. Private Land Development 
10. Miscellaneous/ongoing Recreational Uses 
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11. Power Line Maintenance 
12. Various Aspen Regeneration and Exclosure Fences 
13. Inner Basin Waterline Pipeline Maintenance 
14. Snowbowl Road Paving 

 
Appendix C includes the full list of past, present and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 – No Action 
Threatened, Endangered, and Sensitive Species 

Past development of the SUP area as a winter recreational area, associated maintenance 
activities, and measures implemented to control a spruce bark beetle outbreak affect primarily 
spruce-fir forest and subalpine grassland within the SUP area.  These areas do not provide 
breeding habitat for the threatened Mexican spotted owl, the threatened bald eagle, the 
endangered black-footed ferret, or the sensitive peregrine falcon.  The SUP area provides 
occasional foraging habitat for the sensitive northern goshawk.  Since this species forages in both 
forested stands and along the edges of openings, initial development of the ski area and 
subsequent maintenance activities are unlikely to have had a substantially positive or negative 
effect on this species.  Development of approximately 139 acres of skiing trails has increased the 
amount of potential habitat for the sensitive Navajo Mountain Mexican vole within the SUP area.  
Maintenance of existing ski trails may periodically impact some vole habitat and/or individuals.  
 
Some of the past, present, and reasonably foreseeable future actions identified above have 
cumulative affected habitat for threatened, endangered, or sensitive species.  Designation of the 
Kachina Peaks Wilderness provides conservation of potential habitat for the Mexican spotted 
owl, the northern goshawk, and the Navajo Mountain Mexican vole.  Maintenance activities 
along the Transwestern Lateral Pipeline and the power line between the SUP area and Snowbowl 
Road may result in the occasional removal of hazard trees from within goshawk PFAs in the 
area.  Proposed construction and use of the Peaks Segment of the Arizona Trail will result in 
recreational impacts to the Viet Springs goshawk PFA.  A portion of the Snowbowl Road is 
located within the Snowbowl PAC.  This roadway supports year-round traffic associated with 
winter sports, as well as other traffic related to the Scenic Sky Ride and other recreational events 
staged within the SUP area.  Consistent presence and reproductive success suggest that traffic on 
Snowbowl Road has had little if any effect on Mexican spotted owls nesting in this PAC.   
 

Management Indicator Species 
Establishment of the Snowbowl SUP classified a total of 777 acres for recreational use, 
precluding the management of this area for indicator species.  Establishment of the ski area in 
1938 has likely had little effect on management indicator species beyond the SUP. 
 
Other the past, present, and reasonably foreseeable future actions have affected management 
indicator species in the Peaks area.  Closure and reclamation of the White Vulcan Mine and 
withdrawal of the Peaks from mineral extraction will benefit some management indicator species 
in the future.  Designation of the Kachina Peaks Wilderness provided 18,963acres for 
management as Wilderness.  As such, forest management activities are precluded and habitat 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-330 

conditions are predominantly the result of natural events, such as fire, succession, insect pest 
outbreaks.  The Fort Valley Restoration Project will restore 9,100 acres of ponderosa pine forest 
to pre-settlement conditions and will likely improve habitat conditions for species indicative of 
late seral ponderosa pine forest.  Private lands in the Fort Valley and Baderville area, including 
portions of Lower Hart Prairie, are mostly zoned at one unit per two to 2.5 acres; however, some 
are zoned at one unit per five or ten acres for lands undergoing development for rural residential 
uses.466  Increased human presence and development reduces the amount of habitat for elk and 
mule deer in the analysis area.  Construction and maintenance of the Transwestern Lateral 
Pipeline resulted in the clearing of approximately four acres of ponderosa pine forest which 
probably improved foraging habitat for elk and mule deer.   
 

Migratory Birds 
Initial development of the Snowbowl ski area affected habitat for migratory birds within the SUP 
area.  Clearing of ski runs and construction of associated facilities affected roughly 160 acres of 
predominantly spruce-fir forest and to a lesser degree subalpine grassland.  Of this total, 21.4 
acres were developed as roads, parking lots, and permanent structures which no longer serve as 
habitat for migratory birds.  The remaining 138.6 acres was predominantly spruce-fir forest that 
was converted to open areas comprising the existing ski runs.  This resulted in a corresponding 
loss of potential habitat for the Swainson’s thrush.  Potential habitat for pine grosbeaks and 
golden-crowned kinglets was negatively affected through the removal of overstory vegetation 
and positively affected by the creation of more edge habitat and more open areas for foraging.  
Potential habitat for olive-sided flycatchers likely increased through the creation of more 
openings.  Construction of the Hart Prairie Lodge, lifts, and ski trails has likely reduced habitat 
quality for foraging ferruginous hawks.  Removal of spruce-fir trees to control spruce bark 
beetles will reduce habitat quality for three-toed woodpeckers, which feed preferentially on these 
insects.  Construction of the Agassiz Lift (to the original top terminal location) affected roughly 
two acres of habitat for the water pipit. 
 
Designation of the Kachina Peaks Wilderness has conserved 18,705 acres of high elevation 
montane conifer forest and grassland.  To some extent, this has benefited most or all of the 
migratory birds discussed above.  Withdrawal of the Peaks from mineral extraction also provides 
conservation of these species or their potential habitats.  The Fort Valley Restoration project will 
likely improve habitat conditions for the olive-sided flycatcher while private land development in 
Lower Hart Prairie is reducing foraging habitat for the ferruginous hawk. 
 

Game and Non-game Wildlife  
Initial development of the Snowbowl has affected game and non-game wildlife primarily through 
disturbance from recreational and other human activities and from fragmentation or disruption of 
continuous forest cover within the SUP area.  The highest levels of human activity occur during 
the ski season; the presence of skiers primarily results in the disturbance of diurnally foraging 
birds and other wildlife outside the breeding season.  Use of the SUP as a recreational area has 
likely increased the local abundance of potential nest scavengers, such as jays, crows, and ravens 
and other nuisance wildlife, such as bears.  Summer recreational use is in large part related to the 
Scenic Sky Ride.  This activity may cause disturbance to foraging or potentially breeding birds 
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and other wildlife in the direct vicinity of the Agassiz Chairlift.  Initial development of the ski 
area converted 138.6 acres of spruce-fir forest to ski trails, creating a mosaic of forested and 
open areas within the SUP area.  This has resulted in direct habitat loss, limitations on movement 
between forest patches, and potential edge effects such as greater nest predation rates for some 
wildlife species.  
Designation of the Kachina Peaks Wilderness, closure and reclamation of the White Vulcan Mine 
and withdrawal of the Peaks from mineral extraction will conserve habitat for game and non-
game wildlife in the area.  Removal of bark beetle infected trees opens up target stands of 
spruce-fir and affects wildlife through disturbance or direct habitat removal.  Maintenance 
activities related to pipelines, power lines, and roads cause temporary disturbance to wildlife.  
Establishment of the Peaks segment of the Arizona Trail will contribute to recreational impacts 
on game and non-game wildlife.  Areas adjacent to the Trail may become unsuitable or may be 
avoided by some species.  Construction of a loop trail would likely reduce use of the area by 
wild turkey.  Development of private lands in the Fort Valley/Baderville, Hart Prairie/White 
Horse Hill areas, and recreational use of the Peaks Segment of the Arizona Trail may increase the 
local abundance of scavengers, such as corvids, and may result in higher rates of nest predation 
in passerine birds.  Greater human presence from recreational use of the Arizona Trail and from 
development of private lands in the Fort Valley/Baderville, Hart Prairie/White Horse Hill areas 
will further restrict, but not impede, movement of large carnivores through the analysis area.  
These activities would also result in a cumulative increase in the frequency of encounters 
between humans and bears in the analysis area. 
 

Alternative 2 – The Proposed Action 
Threatened, Endangered, and Sensitive Species 

Cumulative effects of the Proposed Action on threatened, endangered, and sensitive species are 
the same as those described under Alternative 1, with the following exceptions.  
 
Clearing of new ski trails under the Proposed Action would increase the area of potential habitat 
for the sensitive Navajo Mountain Mexican vole from approximately 138.6 to 233.1 acres.  
Snowmaking would increase grass and forb density and cover and may result in an increase in 
vole populations on both the existing and new ski trails.  A correspondingly larger area would be 
subject to maintenance activities, which may temporarily disturb vole habitat and/or affect 
individuals.  This alternative would result in the removal of 54 pine trees from the Mars Hill 
northern goshawk PFA.   
 

Management Indicator Species 
The Proposed Action would not change the boundaries or the total acreage associated with the 
Snowbowl SUP area.  As such, it would not affect the total acreage managed as a recreational 
area and excluded from management for forest indicator species.  Due to their location, number, 
and size, the removal of approximately 156 trees from along Snowbowl Road and the reclaimed 
water pipeline alignment would not affect most management indicator species.  Associated 
ground disturbance and removal of approximately 22 smaller aspen trees may temporarily reduce 
potential foraging habitat for mule deer.  Otherwise, cumulative effects are the same as those 
described under Alternative 1.  
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Migratory Birds 
Cumulative effects of the Proposed Action on migratory birds are the same as those described 
under Alternative 1, with the following exceptions.  
 
Cumulative effects under this alternative would relate to the removal, disturbance, or 
modification of a total of approximately 305.6 acres of montane conifer forest and grassland 
within the SUP.  This consists of approximately 160 acres affected as a result of past ski area 
development and proposed improvements that would remove an additional 76.3 acres of spruce-
fir forest, remove 2.7 acres and temporarily disturb 18.2 acres of subalpine grassland, and thin 
48.4 acres of spruce-fir forest within the SUP area.  Approximately 150 trees have already been 
removed from the SUP area and an additional 800 are planned to be removed for the control of 
spruce bark beetles.  This alternative would result in a corresponding cumulative increase in the 
amount of potential habitat lost or modified for the Swainson’s thrush, pine grosbeak, golden-
crowned kinglet, ferruginous hawk, and three-toed woodpecker.  This alternative would 
contribute an additional one-half-acre loss of potential habitat for the water pipit but would result 
in a cumulative increase in the amount of potential habitat for the olive-sided flycatcher.   
 

Game and Non-Game Wildlife 
Cumulative effects of the Proposed Action on game and non-game wildlife are the same as those 
described under Alternative 1, with the following exceptions.  
 
This alternative would cumulatively increase the amount of open area dominated by forbs and 
grasses from roughly 138.6 acres to approximately 233.1 acres and would increase the 
productivity of the predominantly introduced plant species in these areas.  This would further 
improve habitat conditions for elk, mule deer, other generalist herbivores, and edge species but 
would reduce habitat for specialist herbivores and forest interior species.   
 
This alternative would result in a cumulative increase in the area subject to disturbance effects.  
Maintenance activities would be extended from approximately 138.6 to 233.1 acres and most of 
the existing and new trails would be subject to noise from snowmaking and grooming operations.  
Establishment and use of the proposed hiking trail would result in potential disturbance of an 
additional 15 acres during the summer period.  This alternative would extend the ski season and 
would increase the total duration over which potential disturbance of wildlife occurs.  This 
increased human presence would affect primarily diurnally foraging birds and other wildlife 
outside the breeding season.  An extended ski season may cumulatively increase the local 
abundance of potential nest scavengers, such as jays, crows, and ravens and other nuisance 
wildlife, such as bears.   
 
Removal of approximately 76.3 acres of spruce-fir forest would result in a cumulative decrease 
in continuous forest cover and an increase in the total amount of edge between open and forested 
areas.  Creation of additional edge may cumulatively increase nest predation rates by corvids.  
The Proposed Action would result in greater patchiness and would further reduce cover for large 
carnivores.   
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Alternative 3 
Threatened, Endangered, and Sensitive Species 

Cumulative effects of this alternative on threatened, endangered, and sensitive species are the 
same as those described under Alternative 1, with the following exceptions.  
 
Clearing of new ski trails under this alternative would increase the area of potential habitat for 
the sensitive Navajo Mountain Mexican vole from approximately 138.6 to 205 acres.  Grass and 
forb density and cover would be dependent on natural precipitation.  No trees would be removed 
from the Mars Hill northern goshawk PFA. 
 

Management Indicator Species 
Cumulative effects on management indicator species are the same as those described under 
Alternative 1, except that there would be no removal of trees along Snowbowl Road and the 
reclaimed water pipeline alignment under this alternative, and therefore no temporary impacts to 
mule deer foraging habitat. 
 

Migratory Birds 
Cumulative effects of this alternative on migratory birds are the same as those described under 
alternatives 1 and 2, with the following exceptions.  
 
The cumulative effect of past ski area development and proposed additional development under 
this alternative would be the removal, disturbance, or modification of approximately 274.9 acres 
of montane conifer forest and grassland within the SUP area.  This consists of 160 acres affected 
as a result of past ski area development and proposed improvements that would remove an 
additional 66.4 acres of spruce-fir forest, remove 0.1 acre of subalpine grassland, and thin 48.4 
acres of spruce-fir forest within the SUP area.  This alternative would result in a corresponding 
cumulative increase in the amount of potential habitat lost or modified for the Swainson’s thrush, 
pine grosbeak, golden-crowned kinglet, ferruginous hawk, and three-toed woodpecker.  Like the 
Proposed Action, Alternative 3 would contribute an additional one half-acre loss of potential 
habitat for the water pipit but would result in a cumulative increase in the amount of potential 
habitat for the olive-sided flycatcher.   
 

Game and non-Game Wildlife 
Cumulative effects of this alternative on game and non-game wildlife are the same as those 
described under Alternative 1, with the following exceptions.  
 
This alternative would cumulatively increase the amount of open area dominated by forbs and 
grasses from approximately 138.6 acres to 205 acres and would expand the amount of foraging 
habitat for elk, mule deer, other generalist herbivores, and edge species.  It would result in a 
corresponding reduction in the amount of habitat for specialist herbivores and forest interior 
species.  
 
This alternative would result in a cumulative increase in the area subject to disturbance effects.  
Maintenance activities would be extended from approximately 138.6 to 205 acres and most of 
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the existing and new ski run would be subject to noise from nighttime snow grooming 
operations.  
 
Removal of approximately 66.4 acres of spruce-fir forest would result in a cumulative decrease 
in continuous forest cover and an increase in the total amount of edge between open and forested 
areas.  Creation of additional edge may cumulatively increase nest predation rates by corvids, 
would result in greater patchiness, and would further reduce cover for large carnivores. 
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES 
There could be some irretrievable effects on small acreages from overstory removal of spruce-fir 
and/or conversion to additional ski runs.  In alternatives that include the following actions there 
could be irreversible commitments of resources affecting small acreages from: the construction 
of additional parking, snowplay/tubing facility, the snowmaking reservoir, realignment of 
chairlifts and contouring new ski terrain.     
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3L. GEOTECHNICAL 

In conjunction with this EIS, a geotechnical report was prepared by Myers Design Engineering, 
Inc. to analyze the feasibility and potential hazards of constructing a 10 million gallon, on-
mountain snowmaking water impoundment.  The following analysis is excerpted from the 
Geotechnical Report for the Arizona Snowbowl Facilities Improvement Proposed Snowmaking 
Pond Site,467 which is contained in the project file.   
 
Appendix A provides a conceptual design of the snowmaking water impoundment, which was 
necessary in order to complete a proper stability analysis and dam breach model.  The reader is 
referred to Appendix A for specifics of the impoundment.  A summary of the impound design 
follows.   
 
The snowmaking water impoundment is proposed to be located just below (and to the south of) 
the ridgeline along the southern edge of the SUP area – near the top terminal of the existing 
Sunset Chairlift.  The proposed impoundment is to be a geosynthetic lined pond with an earthen 
embankment.  The conceptual design assumes a 15-foot wide embankment crest and a 15-foot 
wide access road around the perimeter of the pond for maintenance access.  The impoundment 
would be constructed with 2:1 (horizontal to vertical) side slopes.  Although the Proposed Action 
calls for a 10 million gallon capacity, maximum possible storage (to the embankment crest) 
would be approximately 12.6 million gallons (38.8 acre feet).  This makes the structure a non-
jurisdictional dam in the State of Arizona (less than 25-foot crest to toe embankment height and 
less then 50 acre feet of storage).   
 
SCOPE OF THE ANALYSIS 
Detailed field mapping of geologic hazards over the entire ski area was determined to be 
unnecessary in relation to the scope of this analysis.  This hazard assessment is limited to the 
review of available published information, site-specific topographic maps, available aerial 
photography, and a field inspection of the proposed snowmaking water impoundment site.  
 
EXISTING CONDITIONS 

TOPOGRAPHY AND SOILS 
The Snowbowl (and the proposed snowmaking water impoundment site, specifically) is located 
in the San Franciscan Volcanic Field of northern Arizona, north of Flagstaff, near Latitude 35° 
19’ 49” North, Longitude 111° 42’ 30” West.  The proposed snowmaking pond is proposed near 
the upper terminal of the existing Sunset Chairlift, at an elevation of approximately 9,990 feet.  
This area drains south and east into the Rio de Flag near US Highway 180.  The area is in the 
south/central portion of the Colorado Plateau physiographic province. 
 
Site topography is steep with slopes below the snowmaking pond site ranging from 15 to 50 
percent.  Bedrock at the site consists of extrusive igneous rock, specifically blocky lavas of 
medium gray to pinkish gray andesite containing phenocrists of plagioclase feldspar, 
                                                 
467 Myers, 2003 
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horneblende, hypersthene, and augite of Quaternary age.  Materials of similar mineralogic 
composition can also exist in the form of ashflow tuff, tuff breccias, and flow breccias.  The 
formation present at the snowmaking impoundment site is designated “Younger andesite of 
Agassi Peak” (Qaay).  The formation common to higher elevations is designated “Older andesite 
of San Francisco Mountain” (Qao).  Outcrops are relatively uncommon except along the ridge 
tops at higher elevations.  Other commonly observed materials include colluvium, alluvium, and 
avalanche/debris flow deposits.  
 
A soil survey prepared by the CNF is available for the area.  The predominant soil complex in the 
vicinity is described as having a severe erosion potential, slight cutbank stability potential, and 
low shrink/swell potential.  Other soil units encountered along the drainage path between the 
proposed snowmaking water impoundment site to and along Rio De Flag are grouped according 
to “mountainous” and “valley” sections.  Erosion hazard ranges from moderate to severe in the 
mountainous section, and from slight to severe in the valley floor section.  Cutbank stability 
hazard varies from slight to moderate in the mountainous section, and slight to non-existent in 
the valley floor section.  The severe erosion hazard, particularly in the uppermost portions of the 
identified flow path, indicates that flood flows are likely to carrying a high sediment load and 
have the potential to generate debris flows. 
 

GEOLOGIC HAZARDS 
Large landslides were not observed despite the steep terrain.  However, combined avalanche and 
debris flow chutes are relatively common in the vicinity of the Snowbowl at higher elevations.  
The drainage path for any significant hydrologic event at the snowmaking water impoundment 
site (including a dam breach flood) is southwest off the face of Agassiz Peak, then southeast 
along the Rio De Flag toward the City of Flagstaff.  The estimated flood discharge for the Rio De 
Flag at the city limits of Flagstaff is 340 cubic feet per second (cfs) for a return frequency of 25 
years. 
 
Other potential geologic hazards that were considered include:  avalanche; rockfall; earthquake; 
subsidence; and expansive soils.  There is a significant avalanche risk on all slopes between 26° 
and 45° (approximately 50 to 100 percent) which is further aggravated in areas of significant 
wind loading.  However, the avalanche hazard is routinely monitored and mitigated during 
Snowbowl’s safety operations.  No significant rockfall hazard was observed anywhere within the 
immediate vicinity of the proposed snowmaking water impoundment area.  Slopes are gentle to 
moderate with no exposed rock.  
 
The total absence of carbonate rocks (limestone and dolomite) precludes the existence of any 
karst topography or associated sinkhole development and therefore also precludes the associated 
subsidence risk.  Similarly, although extrusive volcanic rocks are present in the area, there is no 
evidence of shallow lava tubes that could create a subsidence hazard.  No significant mining 
activity has ever existed at the site and therefore, there are no shafts or slopes that could present a 
subsidence risk.  No groundwater pumping is carried out, and therefore subsidence associated 
with groundwater pumping is not an issue at the Snowbowl. 
 
Mechanical weathering dominates over chemical weathering at this relatively high altitude.  The 
residual and colluvial soil products that result from breaking down the andesitic rocks tend to be 
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fine-to-medium grained sands with little or no clay (i.e., non-plastic).  Therefore, the soils are 
non-expansive (little shrink-swell activity). 
 

SEISMICITY 
This section of the analysis describes the potential impact of earthquakes at the Snowbowl by 
separately addressing two distinctly different aspects of seismicity: 
 
• Seismic hazard 
• Seismic risk 
 
Seismic hazard addresses the nature of and likelihood of experiencing a seismic event at 
sometime in the future.  However, the characterization of seismic risk requires more than just the 
establishment of a hazard and necessarily requires the consideration of the potential 
consequences of experiencing a seismic event. 
 

Seismic Hazard 
Seismic events or earthquakes have long been known to be associated strongly with tectonic 
movements of large masses of the earth’s crust or plates.  Earthquakes can and do occur virtually 
anywhere in the earth’s crust, but tend to concentrate, both in space and time, near the boundaries 
of the major plates.  They can be associated with magmatic movement and volcanism, with areas 
of crustal thinning or spreading centers (rift zones), or even from elastic crustal rebound and 
isostatic uplift following the removal of a great thickness of glacial ice.  However, the largest 
earthquakes and the greatest frequency of earthquakes seem to be associated subduction zones 
where edge of one plate is sinking beneath the edge of an adjacent plate that is overriding it.  
Arizona (with the exception of the extreme southwest corner near Yuma) is not impacted by plate 
boundary, subduction zone tectonics.  Most earthquakes are directly associated with the breaking 
or rupture of the crust along a fault line.  The magnitude of the earthquake is a function of a 
number of factors including the type of rock present, the dip angle of the subduction zone, the 
depth of the rupture, the creep rate and magnitude of the stress drop during a rupture, the areal 
extent of the rupture, and so on.  
 
The Snowbowl SUP lies in a Zone 2B seismic area in the Colorado Plateau – a region 
characterized by crustal uplift.  A database was created of earthquake magnitude and the 
epicenter location of historic seismic events within a 100 km radius of the site extracted from the 
USGS seismic event catalog.  In many areas of moderate to low seismicity, earthquakes can be 
considered to occur as independent, random events in space and time and can be modeled using 
probability models that assume a dispersed source area (such as the area of the circle defined by 
the arbitrary 100 km radius surrounding the site).  However, in areas of high seismicity, 
earthquakes do not occur randomly, but are often clustered along active fault lines.  For purposes 
of this analysis, it was assumed that the seismic source area contains the full population of 
historic events within a 100 km radius of the site.   
 
The Flagstaff community has experienced several damaging earthquakes from seismogenic 
sources within northern Arizona.  The region between Flagstaff and the Arizona-Utah border has 
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produced seven MS
468 5.0 historic earthquakes.  The three largest occurred within a six-year 

period (1906-1912). 
 
• January 25, 1906:  MS 6.2 
• September 24, 1910:  MS 6.0 
• August 18, 1912:  MS 6.2 

 
Earthquakes are felt in Flagstaff about once per year.  Part of the reason for this is that the 
Colorado Plateau transmits earthquake energy relatively efficiently.  However, the primary 
reason is Flagstaff's location within the Northern Arizona Seismic Belt (NASB).469  The most 
recent strongly felt earthquakes470 stemmed from the 1993 Cataract Creek earthquake sequence 
of April and May.  This sequence included both a mb 4.9471 foreshock and mb 5.4 mainshock that 
were both widely felt in Flagstaff.  More recently, earthquakes ranging up to ML

472 3.7 struck the 
Red Mountain and Lake Mary regions.  These later events were only slightly felt in Flagstaff.  In 
addition, earthquakes centered at the South Rim of the Grand Canyon ranging up to ML 4.0 have 
occasionally been felt in Flagstaff. 
 
Earthquakes no larger than magnitude seven would be expected in the seismic source area, and 
no larger than 6.5 in the vicinity of the site. 
 

Design Earthquake 
Analysis of the historic earthquake record as described above, and detailed in the Geotechnical 
Report prepared for this analysis, shows the following characteristics for the design earthquake 
(the event which should be used for the design of important facilities) for a facility design life of 
100 years: 
 
• Magnitude = 6.2 
• Maximum On-Site Bedrock Acceleration (6.2 at 22 km)  = 0.15g 
• Annual Exceedance probability = 1.0 percent 
• Probability of Occurrence During Design Life of 100 years = 63.21 percent 
• Idealized Length of Fault Slip (Rupture Length) = 6.6 miles 
• Probable Maximum Offset = .39 meters (1.3 feet) 
• Expected Duration of Strong Ground Motion = 15 seconds 
                                                 
468 Surface Wave Magnitude.  A relationship can be established between estimates of any of the various wave types 
that can be observed on a seismogram (P waves, S waves, and Rayleigh waves [also called surface waves]).  Ms is 
estimated using the surface waves and is particularly useful for shallow focus earthquakes. 
469 The NASB is composed of a northwesterly trending belt of seismicity beginning southeast of Flagstaff, trending 
through the Grand Canyon, and apparently joining with a northward trending belt of seismicity at the Arizona-Utah 
border. 
470 MMI V-VI in Flagstaff. 
471 Body Wave Magnitude.  This magnitude is estimated using the P wave amplitude. 
472 Local Magnitude (also known as the Richter Magnitude) is a procedure developed by Charles Richter in 1935 in 
California, specifically for the Wood-Anderson Seismograph instrument and was intended for use in characterizing 
California earthquakes (although it has seen much wider usage).  It uses the difference in arrival time between the P 
wave (compression wave) and the S wave (shear wave) along with the maximum height (or amplitude) of the shear 
wave on the seismogram to determine the magnitude. 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Chapter 3 – The Affected Environment and Environmental Consequences 
Page 3-339 

• Expected Duration of Acceleration greater than 5%g = 14 seconds 
• Expected Duration of Acceleration greater than 10%g = 10 seconds 
 
The above event could occur anywhere within the seismic source area defined by the 100 km 
radius around the site.  However, the effects of earthquake shaking (acceleration and particle 
velocity) attenuate quickly with distance.  Therefore, the worst-case conditions are likely to come 
from a nearby source, even if the magnitude of that event is less than the magnitude of the design 
event from within the entire seismic source area. 
 

Maximum Credible Earthquake 
The concept of Maximum Credible Earthquake (MCE) uses the characteristics of a specific fault 
system to set a practical limit on the magnitude of the event it can generate.  It is based primarily 
on the length and character of the mapped fault rupture.  The most likely source of large seismic 
events in the vicinity of the site is the neotectonic fault system located to the southeast of 
Flagstaff.  This fault system has been assigned a MCE magnitude of 7.3. 
 
Worst Case Event Characteristics are as follows: 
 
• Maximum Credible Earthquake Magnitude = 7.3  
• Maximum On-Site Bedrock Acceleration (7.3 at 22 km, 25 km rupture on Lake Mary fault 

system, Baush and Brumbaugh, 1997) = 0.27g 
• Annual Exceedance probability = 0.17 percent 
• Probability of Occurrence During Design Life of 100 years = 15.32 percent 
• Idealized Length of Fault Slip (Rupture Length) = 40 miles 
• Probable Maximum Offset = 1.3 meters (4.3 feet) 
• Expected Duration of Strong Ground Motion = 28 seconds 
• Expected Duration of Acceleration greater than 5%g = 29 seconds 
• Expected Duration of Acceleration greater than 10%g = 14 seconds 
 

Seismic Risk 
Seismic risk must necessarily consider the potential consequences of the seismic hazard on 
facilities, equipment, and personnel associated with the project.  The nature of the potential 
impacts varies depending on whether facilities are considered temporary, have a fixed life, or are 
considered permanent.  Facilities can be impacted in a number of ways including surface ground 
rupture, strong shaking, liquefaction, and seismically induced instability.   
 
All fixed structures at the site would be impacted by strong ground motion independent of their 
position at the site.  For most facilities, the magnitude threshold at which some level of damage 
might be expected is about 5.0 with the severity of damage increasing with increasing 
magnitude.  Probability of impact is simply the probability of the occurrence of the event. 
 
Liquefaction, or the sudden loss of strength in the foundation soils supporting structures, 
typically begins at a magnitude threshold on the order of 6.0.  However, the phenomenon 
requires not only strong ground motion, but also the presence of loose, saturated, non-cohesive 
soil.  Although these conditions can exist locally where deeply weathered pockets in the bedrock 
have been filled with loose granular soil, the conditions are rare and isolated.  The snowmaking 
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water impoundment site does rest above a pocket of residual and colluvial soil roughly eight to 
10 feet thick above the volcanic bedrock.  The colluvial soil in the upper one to 2.5+/- feet is 
relatively loose, however the density and cobble/boulder content increases with depth as the 
material transitions into a moderate to high-density residual soil with cobbles and boulders that 
becomes weathered volcanic bedrock at some depth greater than eight to 10 feet.  The soils are 
normally dry and it is unlikely that they would fully saturate even during heavy snowmelt 
conditions.  Based on the design 100 year return frequency earthquake (magnitude 6.2, barely 
above the threshold magnitude of 6.0), and an inspection of test pit excavations, it is believed 
that liquefaction risk at the snowmaking pond site is low.   
 
Potential impacts from ground rupture during seismic events affect primarily permanent, fixed 
linear facilities such as roads, lifts, pipelines, and so on.  Surface ground rupture has been 
documented during events as small as magnitude 3.6,473 however, as a general rule, surface fault 
rupture requires events larger than magnitude 5.5.  No known active faults exist on the site, and 
therefore the risk of impact from surface fault displacement is minimal. 
 
Another potential consequence of a major seismic event is the occurrence of seismically induced 
instability.  The most common seismically induced events include rockfalls, disrupted soil slides, 
and rockslides.   
 
ENVIRONMENTAL CONSEQUENCES 

DIRECT AND INDIRECT EFFECTS  
Based on an analysis of the existing conditions within the Snowbowl SUP area, no geotechnical 
concerns were identified for any of the proposed project elements with the exception of the 
construction and on-going operation of the proposed snowmaking water storage impoundment.  
Because the snowmaking water impoundment is not a component of either Alternatives 1 or 3, 
this discussion of environmental consequences is limited to Alternative 2.   
 

Geotechnical feasibility and hazards associated with construction of the proposed 
snowmaking water impoundment must be analyzed. 

Indicator: 
Dam Breach and Downstream Inundation Analysis 

The character and potential impact of a dam breach flood was evaluated for the proposed 
snowmaking water impoundment using the unsteady flow modeling capabilities of the HEC-
RAS program developed by the U.S. Army Corps of Engineers.  HEC-RAS calculates the peak 
discharge through the breached dam and routes the flood wave downstream.  The program uses 
an implicit finite difference procedure to solve the complete one-dimensional Saint-Venant 
equations of unsteady flow.  Figure 3L-1 depicts the potential flow path.   

                                                 
473 Imperial, California, 1966 
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In the event of a snowmaking water impoundment failure, the resulting flood would flow to the 
southwest, away from the developed terrain within the SUP area, and further south down 
unnamed drainages approximately five miles to the valley floor and the Rio De Flag.  Most of 
the flow path is steep and often narrow and supercritical flow would dominate.  The upper part of 
the channel is steep, producing high stream power and Froude numbers often above 2.0.  Such 
conditions can result in severe erosion and scour.  However, at the base of the mountain 
(approximately five miles below the impoundment location), floodwaters would spread out 
across a wide, flat floodplain area where most of the sediment would be deposited. 
 
The HEC-RAS program requires the input of numerous parameters.  However, some of the most 
important parameters are those that describe the ultimate shape of the breach in the embankment, 
and the time required for the breach to form.  Due to the nature of the snowmaking water 
impoundment design (a geosynthetic lined pond excavated well below the embankment height 
into natural ground), only a partial breach would be expected with the portion of the reservoir 
well below natural ground not being released.  Froelich equations of were used to obtain initial 
estimates of the average breach width and time to failure.474  Additional equations that provide 
estimates of the peak discharge during breach were used to provide an independent check on the 
reasonableness of the breach parameters.475  Given the sandy, cohesionless, and erodible nature 
of the embankment soils, it is expected that the elapsed time from the beginning of failure to the 
maximum breach development would be minutes (not hours).  After some attempts at 
optimization, the following breach parameters were selected: 
 
• Average breach width = 44 feet 
• Max width at bottom of breach = 31 feet 
• Breach side slopes = 0.77:1 
• Maximum breach height = 17 feet 
• Time required for breach development: 10.2 minutes  
 
Two different failure mechanisms were considered: a sunny day piping failure (internal erosion), 
and an overtopping failure.  The overtopping failure condition would be the result of operating 
error (the structure overfilled and overtopped) and not be the result of a hydrologic event (i.e., no 
inflow flood hydrograph is being routed along with the dam breach flood).  
 
The dam breach flood would be discharged on the south side of the ridge that bounds the 
Snowbowl and would not be released onto an existing or proposed trail.  The maximum 
discharge through the breach varies among the scenarios ranging from 1,380 cubic feet per 
second (cfs) for the piping failure mode to 1,165 cfs for the overtopping failure mode.  In the 
mountainous section of the modeled flow path, flow depth can be as great as 1.7 feet (although 
the typical depth is roughly one foot).  Velocities in the steep upper reaches can be as high as 
23.5 feet per second (fps).  However, most of the time, the flow velocity would range between 
five and 14 fps.   
 
There are three structures shown along the flood path between the snowmaking water 
impoundment site and Fort Valley in the vicinity of Big Leroux Spring, the first at a distance of 

                                                 
474 Froelich 1987, 1995 
475 Hagen, 1982; Fread, 1981 
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4.1 miles below the site and the other two at a distance of 4.3 miles.  Two of the structures are 
outside the mapped flood limits and one is within it.  At the site of the structure within the flood 
limits, the expected peak discharge is 830 cfs, the expected velocity is 5.1 ft/s and the expected 
mean depth 1.2 feet. 
 
By the time the modeled flood wave reaches the valley floor near U.S. Highway 180 
approximately 5.4 miles below the snowmaking impoundment site, there is no difference in the 
magnitude of the flood discharge under either scenario (between 414 cfs and 419 cfs).  The 
expected peak discharge is 419 cfs, the expected velocity is 3.5 ft/s and the expected mean depth 
0.6 feet.  The model assumes an existing base flow of 180 cfs, therefore the dam breach flood 
produces a net increase of 239 cfs to this point.  Once the flow reaches the alluvial valley floor, 
the depth falls to on the order of 0.6 feet just before reaching U.S. Highway 180.   
 
A large, flat storage area exists immediately upstream of U.S. Highway 180 that would allow 
most of the coarse sediment load to drop out.  Therefore, it is expected that existing hydraulic 
structures would not be plugged and would be functioning.  Using existing estimates of peak 
flood discharges on the Rio De Flag from gaging station records, the 100-year return frequency 
flood in the area is estimated to be approximately 300 cfs.  If the breach flood occurred while the 
channel is dry (the most likely scenario), then it would have approximately the same impact as a 
50-year return frequency flood at the site, and the risk of overtopping the Highway would be low.  
If there were significant flow in the channel at the time of a breach, then it is possible that the 
Highway could be overtopped for a brief period of time (the period of time during which flows 
could exceed 300 cfs would be approximately 15 minutes).  The depth of any overtopping flow 
on the Highway would likely be less than two inches with a velocity of less than 2.0 ft/s.   
 
Downstream of Fort Valley the breach flood is substantially attenuated and would have impacts 
similar to 25-year return frequency flood or less (less than a 10-year return frequency flood in 
many cases further downstream).  Once the flow enters the channel of the Rio De Flag, the 
modeled flow velocity declines from roughly 3.5 fps near the confluence to less than 0.3 fps near 
the first significant residential development (Fort Valley subdivision) at a downstream distance 
of 5.8 miles.  The time required for the leading edge of the flood wave to reach U.S. Highway 
180 after the start of a failure is approximately 28 minutes with the peak of the flood arriving 
approximately 10 minutes later (for a time to peak of 38 minutes).  
 
Therefore, the model indicates that the flood wave attenuates substantially on its way down the 
mountain and dissipates almost entirely in the broad floodplain of Fort Valley.  For purposes of 
computational stability, the model assumes an existing, minimum flow in the channel of 180 cfs 
(approximately the equivalent of a 25-year return frequency flood on the Rio de Flag above 
Flagstaff).  The cumulative discharge leaving Fort Valley would be less than 210 cfs (i.e., a net 
contribution from the dam breach flood of 30 cfs or less).  Downstream from Fort Valley, it is 
anticipated that existing hydraulic structures (bridges and culverts) on the Rio De Flag would 
accommodate the passing breach flood without impact through the Flagstaff area. 
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Indicator:  
Hazard Classification 

There is no simple, quantifiable method for the assignment of a hazard classification to a 
reservoir. Classification is a matter of judgment.  Most systems consider two main factors: 
 
• The potential for loss of human life 
• The potential for property damage 
 
The approach to hazard classification also varies with the administering entity (usually a state or 
federal agency).  For example, the State of Arizona has the following guidance with respect to 
hazard classification: 
 

Hazard Potential Classification – State of Arizona 
1. The Department shall base hazard potential classification on an evaluation of the 

probable present and future incremental adverse consequences that would result from 
the release of water or stored contents due to failure or improper operation of the dam 
or appurtenances, regardless of the condition of the dam.  The evaluation shall include 
land use zoning and development projected for the affected area over the 10 year 
period following classification of the dam.  The Department considers all of the 
following factors in hazard potential classification: probable loss of human life, 
economic and lifeline losses, and intangible losses identified and evaluated by a 
public resource management or protection agency.   

 
a. The Department bases the probable incremental loss of human life determination 

primarily on the number of permanent structures for human habitation that would 
be impacted in the event of failure or improper operation of a dam.  The 
Department considers loss of human life unlikely if: 

 
i. Persons are only temporarily in the potential inundation area 
ii. There are no residences or overnight campsites 
iii. The owner has control of access to the potential inundation area and provides 

an emergency action plan with a process for warning in the event of a dam 
failure or improper operation of a dam. 

 
b. The Department bases the probable economic, lifeline, and intangible loss 

determinations on the property losses, interruptions of services, and intangible 
losses that would be likely to result from failure or improper operation of a dam. 

 
2. The four hazard potential classification levels are very low, low, significant, and high, 

listed in order of increasing probable adverse incremental consequences.  The 
Director shall classify intangible losses by considering the common or unique nature 
of features or habitats and temporary or permanent nature of changes. 

 
a. Very Low Hazard Potential.  Failure or improper operation of a dam would be 

unlikely to result in loss of human life and would produce no lifeline losses and 
very low economic and intangible losses.  Losses would be limited to the 100 year 
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floodplain or property owned or controlled by the dam owner under long-term 
lease.  The Department considers loss of life unlikely because there are no 
residences or overnight camp sites. 

 
b. Low Hazard Potential.  Failure or improper operation of a dam would be unlikely 

to result in loss of human life, but would produce low economic and intangible 
losses, and result in no disruption of life-line services that require more than 
cosmetic repair.  Property losses would be limited to rural or agricultural property, 
including equipment, and isolated buildings. 

 
c. Significant Hazard Potential.  Failure or improper operation of a dam would be 

unlikely to result in loss of human life but may cause significant or high economic 
loss, intangible damage requiring major mitigation, and disruption or impact on 
lifeline facilities.  Property losses would occur in a predominantly rural or 
agricultural area with a transient population but significant infrastructure. 

 
d. High Hazard Potential.  Failure or improper operation of a dam would be likely to 

cause loss of human life because of residential, commercial, or industrial 
development.  Intangible losses may be major and potentially impossible to 
mitigate, critical lifeline services may be significantly disrupted, and property 
losses may be extensive.” 

 
Forest Service Manual 7500, Chapter 7510 

Classify dams according to hazard potential based on the loss of human life or property damage 
that could occur if the structure failed. 
 
1. Low Hazard.  Dams built in undeveloped areas where failure would result in minor 

environmental or economic loss, damage would be limited to undeveloped or agricultural 
lands, and significant improvements are not planned in the foreseeable future.  Loss of 
human life would be unlikely. 

 
2. Moderate Hazard.  Dams built in areas where failure would result in serious 

environmental damage or appreciable economic loss with damage to improvement, such 
as commercial and industrial structures, public utilities and transportation systems.  No 
urban development and no more than a small number of habitable structures are involved.  
Loss of human life would be unlikely. 

 
3. High Hazard.  Dams built in areas where failure would likely result in loss of human life 

or excessive economic loss.  Generally this would involve urban or community 
development with more than a small number of habitable structures.” 

 
Hazard classifications are based solely on downstream conditions and not on the design of the 
structure, operating procedures, or the condition of the dam.  For structures assigned a low or 
moderate/significant hazard classification, periodic review of the hazard classification is 
appropriate to account for potentially changing downstream conditions.  A review frequency on 
the order of five years is typical. 
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Hazard classifications affect design criteria (primarily spillway design), and the need for and 
nature of an Emergency Action Plan.  An Emergency Action Plan defines appropriate response 
scenarios for all potential modes of failure and includes specific notification plans (updated at 
least every two years with current phone numbers), and evacuation plans.  All responsible 
operating staff must be familiar with the Emergency Action Plan. 
 
Given the long site distance on this section of U.S. Highway 180 and the low depths and 
velocities, an overtopping event of the Highway would not be life threatening.  The subdivision 
within Fort Valley post-dates the USGS topography, and the structure base elevations are not 
known.  However, the breach flood at the subdivision location would be less than the 100-year 
flood and would not be expected to impact any existing structures.  However, a considerable 
volume of shallow water would be stored in open areas within Fort Valley during the passage of 
a breach flood.  It is anticipated that existing hydraulic structures (bridges and culverts) on the 
Rio De Flag in the Flagstaff area would accommodate the passing breach flood without impact. 
 
Based on the conditions described above in the Dam Breach and Downstream Inundation 
Analysis, the structure would classify as a low hazard dam using the State of Arizona criteria, 
and a moderate hazard dam using the Forest Service criteria.  Therefore, it is recommended that 
the final structure be designed using design criteria associated with a moderate hazard dam. 
 

Indicator:  
Failure Risk 

It is extremely important to understand the distinction between hazard and risk.  A hazard is a 
condition, either natural or human-made, that poses a potential danger to life and/or property.  
Hazards exist everywhere, all around us.  The existence of a hazard says absolutely nothing 
about the likelihood of being impacted by the hazard.  Risk is the probability of occurrence of the 
event that would cause the impact.  Stated another way, the hazard associated with a potential 
dam breach flood is exactly the same whether the dam embankment is a state-of-the-art structure 
in good condition or a poorly designed, sloppily constructed structure in poor condition.  
However, the risk or the probability that the embankment might fail, leading to the occurrence of 
a dam breach flood, would be dramatically different for those two extremes. 
 
The principle determinant of the risk of experiencing a dam breach flood is the structural 
stability of the dam embankment.  Potential failure modes were evaluated to assess failure risk 
along with the identification of mitigation measures that could reduce failure risk. 
 
Potential dam embankment failure modes considered include the following: 
 
• Overtopping of the embankment crest due to an extreme hydrologic event 
• Overtopping of the embankment crest due to operator error 
• Piping development in the downstream toe of the embankment or in the foundation 
• Static failure of the embankment 
• Embankment failure due to excessive displacement during an earthquake 
• Liquefaction of the embankment foundation 
• Excessive settlement 
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Overtopping of the Embankment Crest Due to an Extreme Hydrologic Event 
or to Operator Error 

For a moderate hazard rating, the required uncontrolled spillway design criteria is the Probable 
Maximum Flood (PMF).  Estimation of the Probable Maximum Precipitation (PMP) and the 
associated PMF is beyond the scope of this study.  However, based on the very limited size of the 
contributing basin above the proposed snowmaking pond, the design PMF is likely to be very 
small.  The level of anticipated discharge should be easily carried through a modest sized 
emergency spillway placed in one of the dam abutments. The dam abutments contain an 
abundance of boulders and weathered volcanic rock at or very near the surface.  Therefore the 
erosion potential in the floor of the spillway channel would be minimal.  The uncontrolled 
emergency spillway should be checked routinely and frequently as part of normal operations for 
potential blockage by snow, ice, or debris and cleared if significant blockage is found.  
 
Operator error could result in overfilling the reservoir if pumps were inadvertently left running 
unattended.  However, using an automatic cutoff switch that would shut down pumps when the 
water surface in the pond reached its maximum storage level could mitigate this risk (this feature 
has been specified as required mitigation as detailed in Chapter 2).  A pressure sensing transducer 
on the bottom of the pond should be used in lieu of a float device at the surface of the pond to 
prevent interference by ice.  Even if automated systems were to experience a total mechanical 
failure, the uncontrolled emergency spillway would still prevent overtopping.   
 
Due to the very low probability of occurrence of the sequence of events that might lead to an 
overtopping failure and the degree of redundancy possible in mitigation design, there is a very 
low risk of failure by overtopping. 
 

Piping Development in the Downstream Toe of the Embankment or In the 
Foundation 

Piping involves the transport of solid particles from within an embankment or foundation soil in 
response to high seepage pressures or seepage velocities.  The risk is greatest where certain fine-
grained soil types are present and in high head dams (high embankments impounding water to 
great depth) that can produce high exit gradients (rapidly changing upward pressure gradients in 
the toe area of the dam).  Fine sands and silts that are poorly graded (nearly all the same grain 
size) are very susceptible to piping.  A particularly dangerous soil group is called “dispersive 
clay.”  These very fine-grained soils (less than 2.0 microns) disaggregate in the presence of water 
and become extremely mobile.  None of these high-risk soils are present at the proposed 
snowmaking water impoundment site.  The soils observed on site consist of fine to medium 
grained, well-graded sands with gravel, cobbles, and boulders.  “Well graded” refers to a wide 
variety of different particle sizes that impart good filtering characteristics (large particles hold 
back the medium sized particles which hold back the small particles and so on) creating a soil 
with good drainage characteristics and very limited particle mobility.  These soils have a low 
piping potential.  
 
The design maximum embankment height is on the order of 24 feet making the structure a small, 
low head structure.  The impoundment area will be lined with a geo-synthetic liner to create a 
“bathtub” configuration that, during normal operations, would prevent any release of water to the 
soil and rock below the reservoir.  However, any liners may leak at some point in their life 
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through defects in the liner or more often in the seams that that join sheets of liner.  The most 
common defect is a small pinhole leak producing orifice flow through the liner and into the 
porous soil beneath.  Such leaks, even if they were numerous, would not result in saturation of 
the foundation and embankment, but would perch and flow harmlessly beneath the structure and 
out on the bedrock/soil interface.  A large leak (a major slice or tear in the liner or a long rip in a 
seam) could release enough water to saturate the foundation and embankment.  Due to the 
shallow depth to rock, a portion of the back of the reservoir is likely to expose rock or even 
excavate a short distance into weathered rock.  If this process were to expose any open, high 
continuity (long) joints, then it would be possible for water to directly enter these joints and be 
delivered with little head loss to the area immediately beneath the toe of the dam producing 
strong upward flow and high exit gradients leading to a piping risk even in the well graded sands.   
 
This risk can be mitigated in a number of ways.  A composite liner system consisting of HDPE 
liner above a minimum six inch thick bedding of compacted clay would restrict the flow volume 
sufficiently to prevent saturation of the foundation and embankment soils and create enough head 
loss to reduce high exit gradients in the toe area of the dam.  However, there is no local source of 
clay soil and the importation of clay liner/bedding material would be very expensive.  Another 
approach would be to grout any open fractures exposed during excavation prior to covering with 
the local sand bedding and the HDPE liner. The process of filling open fractures from the surface 
is sometimes referred to as “dental” grouting or “slush” grouting.  The plugging of these 
fractures would either prevent the entry of water into the fractures or at least create enough head 
loss to reduce exit pressures at the embankment site.  A third option would be injection grouting 
beneath the embankment foundation.  Again, the plugging of fractures in the foundation below 
the embankment would create enough head loss to reduce exit pressures beneath the downstream 
toe of the embankment.  
 
In summary piping does represent a risk to the stability of the structure, but the piping risk can be 
mitigated to a low risk by taking appropriate measures during final design and construction. 
 

Static Failure of the Embankment 
Slope stability failure in the embankment can cause a loss of crest height and an associated risk 
of overtopping.  The risk of instability is increased in the presence of saturated soil conditions 
and high pore pressure.  Under normal operating conditions the embankment and foundation 
would be expected to be dry.  Even in the presence of small to moderate leakage through the 
liner, the embankment would be expected to remain dry.  Slope stability models were developed 
and analyzed for the downstream embankment of the snowmaking water impoundment.  Rapid 
drawdown conditions were not analyzed for the upstream embankment slopes because the 
embankment soils are expected to be relatively free draining and incapable of preserving excess 
pore pressure following a reduction in impoundment water levels, and under normal operating 
conditions, there is no connection between impoundment water levels and pore water pressures 
in the embankment soils.  Using an embankment slope of 2:1, the factor of safety (FOS) under 
the normal dry condition is 2.75, and under a moderate leakage condition 2.71 indicating a very 
low risk of instability.476  Under worst-case conditions of major leakage through the liner, the 

 
476 For static failures, most structures are designed to a minimum FOS of 1.5.  An FOS exceeding 1.5, therefore, has 
a low likelihood of failure.   
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embankment soils would saturate and establish a steady state seepage profile.  The FOS under 
this condition is 2.13 indicating a low risk of instability.   
 
For the proposed embankment slope of 2:1, the risk of static instability is low. 
 

Embankment Failure Due to Excessive Displacement During an Earthquake 
Strong ground motion during an earthquake can cause displacements in the embankment that in 
turn can cause a loss of crest height and an associated risk of overtopping.  The potential for 
unacceptable displacements during an earthquake is checked in a hierarchy of analyses beginning 
with a pseudostatic limit equilibrium analysis.  If the pseudostatic analysis indicates a factor of 
safety equaling or exceeding 1.15,477 then there is no need for any additional analysis.  For the 
condition of no leakage the FOS is 2.32, and for small to moderate leakage through the liner 
2.28, indicating a low risk of excessive displacement and no need for further analysis.  The 
combined conditions of major leakage with the development of a steady state seepage profile, 
and the occurrence of a major earthquake would produce a FOS of 1.79, again exceeding normal 
design criteria.  In addition, the probability of a large leak going undetected and unmitigated 
coinciding with the timing of a large earthquake is extremely low (i.e., it is not a reasonable 
worst case design condition for this structure).   
 
The risk of excessive displacement during an earthquake is low. 
 

Liquefaction of the Embankment Foundation 
Liquefaction is a phenomenon that causes loss of shear strength during the strong ground motion 
accompanying an earthquake. Liquefaction requires two conditions: 
 

1. Loose cohesionless soils 
2. Saturated conditions 

 
Test pits revealed loose, cohesionless soils in the upper 2.0+/- feet of the soil profile, however 
these soils would not be saturated for the condition of no leakage or even small to moderate 
leakage through the liner and therefore not subject to liquefaction.  The combined conditions of 
major leakage with the development of a steady state seepage profile, and the occurrence of a 
major earthquake would have an extremely low probability for the same reasons described in the 
earlier section on excessive displacement.  Test pits indicate that the cohesionless soils densify 
with depth transitioning into dense residual soils and weathered rock at a depth of less than 10 
feet. However, the lower portion of the soil profile could be saturated with only a small to 
moderate level of leakage through the liner.  Based on observations in the test pits, these deeper 
soils are too dense to be liquefiable.  However, it would be prudent to check the relative density 
of the entire soil profile and quantify the liquefaction potential of the deeper soils through a site-
specific drilling program at the time of final design.  If a liquefaction risk is identified at the time 
of final design, it can be easily mitigated.  Loose soil can simply be removed and replaced with 
compacted, densified soil, or deep layers can be stabilized with grout.  
 

 
477 For seismic-induced failures, most structures are designed to a minimum FOS of 1.15.  An FOS exceeding 1.15, 
therefore, has a low likelihood of failure during a seismic event.   
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In summary, the liquefaction risk is believed to be low, but needs to be verified by site-specific 
investigation at the time of final design. 
 

Excessive Settlement 
Excessive settlement can lead to a loss of crest height and an associated risk of overtopping.  
Large settlements are typically associated with low-density clay soils.  The soils in the 
foundation area are low cohesion silty sand and gravel becoming progressively denser with depth 
and terminating against boulders and weathered rock at depths of 10 feet or less.  Settlement 
movements in such soils are small, elastic in nature, and immediate.  Therefore, little or no 
settlement movement would be expected after completion of construction.  
 
The risk of excessive settlement is very low. 
 

CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for geotechnical issues extends from the 
point at which the water impoundment would be constructed until it is no longer necessary.   
 

Spatial Bounds 
The physical extent of this cumulative effects analysis is confined to the flood inundation path, 
as identified in Figure 3L-1.   
 

Past, Present, and Reasonably Foreseeable Future Actions 
No past, present or reasonably foreseeable future activities have been identified which could 
cumulatively affect geotechnical resources.  Appendix C includes the full list of past, present and 
reasonably foreseeable future actions analyzed in this document, as well as background 
information on each of them. 
 

Alternatives 1, 2 and 3  
Because no past, present or reasonably foreseeable future activities have been identified that 
could cumulatively geotechnical resources, no further cumulative effects analysis is warranted.     
 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
No irreversible or irretrievable commitments of resources were identified in association with this 
geotechnical analysis.   
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3M. AIR QUALITY  

INTRODUCTION 
Neither public nor agency scoping identified potential effects to air quality as a key issue within 
this analysis.  The two action alternatives include the same level of selective tree removal but 
each has a varying degree of ground disturbance due to the inclusion of snowmaking under 
Alternative 2.   
 
SCOPE OF THE ANALYSIS 
The air quality analysis for this analysis focuses on the Snowbowl SUP area (NFS lands), the 
adjacent base area, and a proximate Class I airshed.478   
 
FEDERAL AND STATE AIR QUALITY REGULATIONS 

FEDERAL 
The Clean Air Act (CAA) was enacted in 1955, but it contained few requirements for reducing 
air pollutant emissions.  It was amended numerous times from 1963 through 1990 to address 
reductions in vehicular and stationary source emissions and to establish national air pollution 
concentration limits.  It also established several programs, including:  the National Ambient Air 
Quality Standards (NAAQS), which limited air concentrations to protect public health and 
welfare; the New Source Performance Standards, which set emission standards for major 
sources; and the State Implementation Plan (SIP) procedures, which were designed to bring areas 
that exceeded NAAQS levels (non-attainment areas) to within the standards.  Table 3M-1 lists 
the state and Federal Ambient Air Quality Standards. 
 

Table 3M-1 
State and Federal Ambient Air Quality Standards 

Pollutant Averaging Period Primary Standard Secondary Standard 

Carbon Monoxide (ppm) 1 hour 
8 hour 

35 
9 

-- 
-- 

Nitrogen Dioxide (NO2) (ppm) Annual 0.05 0.05 
Particulate Matter (PM10) 
(micrograms/m3) 

24 hour 
Annual 

150 
50 

150 
50 

Ozone (ppm) 1 hour 0.12 0.12 

Sulfur Dioxide (SO2) (ppm) 
3 hour 

24 hour 
Annual 

-- 
365 (0.14) 
80 (0.03) 

1300 (0.5) 
-- 
-- 

Lead (Pb) (micrograms/m3) Calendar Quarter 1.5 1.5 
Source: ADEQ 2003 
 

                                                 
478 The nearest Class I airshed is Sycamore Canyon Wilderness.  The Kachina Peaks Wilderness is not classified as 
a Class I airshed, though it is treated as if it were. 
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In its amended form, the CAA designates two separate air quality areas receiving differing levels 
of protection.  Class I areas generally include National Parks, Congressionally designated 
Wildernesses that are in excess of 5,000 acres and which were created prior to 1977,479 National 
Monuments, National Seashores, and other areas of special national or regional value.  Class I 
designation warrants the highest level of protection afforded to an area.  Class II designation 
typically applies to all non-Class I areas.   
 
Class I and II areas are either designated as attainment, non-attainment, or unclassifiable areas.  
Unclassifiable designations apply where pollution is not anticipated to exceed national standards 
and where insufficient information is available to either substantiate or reject this assumption.  
Unclassified areas generally have little, if any, industrial development and comparatively sparse 
populations.  The low likelihood of air quality problems makes these areas a lower priority for 
expensive monitoring programs.   
 
In addition to the NAAQS discussed above, the EPA has created regulations to protect and 
enhance air quality.  The Prevention of Significant Deterioration (PSD) regulations are intended 
to help maintain good air quality in areas that attain the national standards and to provide special 
protections for national parks, Congressionally wildernesses, national monuments, national 
seashores, and other areas of special national or regional natural, recreational, scenic, or 
historical value.480  These regulations stipulate that new sources must not cause a decline in 
ambient air quality and must use best available control technology to limit emissions.   
 
PSD permits are required for “major emitting facilities” which emit, or have the potential to 
emit, 100 tons or more per year of any air pollutant.481  EPA regulations specifically list the 
sources that are considered “major emitting facilities” – this list does not include ski areas.482  
However, the regulations note that the term “major emitting facilities” also includes “any other 
source with the potential to emit two hundred and fifty tons per year or more of any air 
pollutant.”483  A PSD permit is not required for Snowbowl because the ski area does not have the 
potential to emit over 250 tons of any regulated air pollutant. 
 
In an effort to eliminate or minimize the severity and number of violations of the NAAQS and to 
achieve expeditious attainment of these standards, the EPA promulgated the Conformity Rule in 
1993.  Conformity regulations apply to Federal actions and environmental analyses in non-
attainment areas completed after March 15, 1994.  The conformity regulations do not apply to 
Snowbowl area because it is classified as an area in attainment for all criteria pollutants. 
 

VISIBILITY 
Visibility is the maximum distance that an object can be perceived against the background sky; it 
also includes the clarity with which the form and texture of objects can be seen.  Visibility 
impairment in Arizona is most often related to fine particulates in the atmosphere; these 
particulates either scatter or absorb light, obscuring vision.  The most common anthropogenic 

 
479 The Kachina Peaks Wilderness was designated by Congress in 1984. 
480 42 USC 7470-7479, 1997 
481 42 USC 7475(a) and 7479(1), 1997 
482 42 USC 7479(1), 1997 
483 Id.  
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sources for these particulates are vehicular emissions, fugitive dust from unpaved roads, and 
wildfires.  Topographic features, wind patterns, and humidity are all related to effects on 
visibility.   
 
Prevention of visibility impairment to Class I areas is required by the EPA’s CAA implementing 
regulations.484  The Forest Service has also created visibility standards called Limits of 
Acceptable Change to determine sensitive receptors within the Wilderness and how much air 
pollution is acceptable.  As previously stated, the Kachina Peaks Wilderness is not technically 
classified as a Class I airshed, though it is treated as if it were.  The Kachina Peaks Wilderness is 
the only protected airshed proximate to the Snowbowl area which has relevance to this analysis.   
 

STATE 
The EPA retains oversight authority for air quality but has delegated enforcement of the CAA to 
the states.  In Arizona, the Air Quality Division of the Arizona Department of Environmental 
Quality (ADEQ) acts as the lead agency.  The state is required to develop and administer air 
pollution prevention and control programs; state standards must be either the same as, or more 
stringent than, Federal CAA standards.  Table 3M-1 lists the State and Federal Ambient Air 
Quality Standards. 
 
EXISTING CONDITIONS 

CLIMATE AND METEOROLOGY 
Snowbowl has a climate monitoring station at the Hart Prairie Lodge, which is at 9,300 feet in 
elevation.  This station shows average total snowfall over a period of 22 years (1981/82 season 
through 2002/03 season) to be 232.5 inches per year, with a maximum of 460 inches during the 
1992/93 season and a minimum of 76 inches during the 1983/84 season.   
 
The average daily temperature for the past three winter operating seasons (November through 
March of 2000/01, 2001/02, and 2002/03) has been 27.6, 29.9, and 30.1 degrees Fahrenheit, 
respectively.  The average low temperatures for the same time periods were 24.7, 22.2, and 23.1 
degrees Fahrenheit, respectively.  With moisture in the air, Snowbowl has sufficient temperatures 
to produce and maintain snow on the mountain throughout the winter operating season. 
 
Due to its desert locale, humidity is low and diurnal temperature fluctuations are high at 
Snowbowl.  Prevailing winds are generally from the northwest, and the region receives the 
majority of its winter precipitation from Pacific storms.  Average winter wind speed, (based on 
12 winter months of data) measured at the Hart Prairie Lodge, is 3.4 mph, with gusts up to 43 
mph. 
 

CLIMATE CHANGE 
An increasing body of evidence supports the collective majority view within the scientific 
community that the average global climate of the earth is warming, and that this trend is giving 
rise to a variety of “ripple-through” changes in the inter-connected climate system.485  The IPCC 

 
484 40 CFR 51.300-51.307, 1999 
485 IPCC, 2001. 
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(Intergovernmental Panel on Climate Change) concludes that “… concentrations of atmospheric 
greenhouse gases … have continued to increase as a result of human activities… [and] 
…emissions of greenhouse gases and aerosols due to human activities continue to alter the 
atmosphere in ways that are expected to affect the climate.”486 The issue of global warming is an 
area of significant concern to the ski industry and to ski area operators throughout North 
America.487

 
The potential implications of climate change for the Arizona Snowbowl may include: 

• Shorter winters 
• Warmer winter temperatures 
• Increased incidence of winter snowpack melt and sublimation loss 
• Earlier spring snowmelt 
• An increase in the elevation at which seasonal snowpack can be maintained 

 
REGIONAL CLIMATE CHANGE IN THE SOUTHWEST 

Many of the predictions regarding the range of possible effects of global warming rely upon 
general circulation models (GCMs).  However, there are limitations to the abilities of GCMs to 
predict regional climate trends, due to the complex interactions of orography and topography, 
combined with the relative coarseness of the computational grid used in global-scale models.488  
Within a GCM, each grid area, or cell, represents a single temperature and precipitation state-
value within the model, yet a grid area may represent tens of square miles of area on the earth’s 
surface.489  
 
Region-specific climate scenarios are commonly developed by “nesting” a finer-scale model, 
which is more sensitive to regional variations in topography and climatology, within a global-
scale GCM.490  For application to the Southwestern United States, researchers at NCAR 
(National Center for Atmospheric Research), have developed and applied a model called RegCM 
(Regional Climate Model).491  The regional model estimates a temperature increase of 
approximately seven degrees Fahrenheit in the Southwest United States by the year 2060, which 
is similar to the predictions of two different GCMs.492  In contrast with GCM predictions, which 
generally indicate regional winter precipitation increases for the Southwest, the regional model 
indicates a decrease in winter precipitation of approximately 1.2 inches by the year 2060, with 
correspondingly less high-elevation snowfall accumulation, and less springtime and early 
summer re-charge or runoff.493

 

 
486 Id. 
487 National Ski Areas Association 2004a. 
488 Merideth 2001. 
489 Id. 
490 Id. 
491 Id. 
492 Doherty and Mearns, 1999; Giorgi et al. 1998. 
493 Merideth 2001. 
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EL NIÑO – SOUTHERN OSCILLATION 
Superimposed on the anthropogenic climate change signal are natural cycles or oscillations that 
tend to cause variability in regional climate.  The El Niño cycle is a quasi-periodic warming of 
surface waters in the central and eastern equatorial Pacific Ocean, recurring every two-to-seven 
years, with each event’s duration lasting anywhere from six-to-eighteen months.494  The 
corresponding episodic cooling of central and eastern equatorial Pacific waters, also occurring 
every two-to-seven years, is referred to as La Niña.495  These oceanic events are paired with the 
Southern Oscillation, which is a broad change in atmospheric circulation patterns across the 
southern Pacific Ocean.   Together, the irregular cycle of this coupled ocean-atmospheric heat 
circulation system is referred to as the El Niño – Southern Oscillation (ENSO).496  A variety of 
studies have revealed a relationship between ENSO and climate variability in the Southwest.497  
Although winter precipitation patterns can range from wet to dry for any given El Niño event, in 
general, El Niño winters are associated with higher than average winter precipitation.498  Indeed, 
the greatest winter precipitation amounts observed within the available instrumental climate 
record have occurred during El Niño years.499  Meanwhile, La Niña years are usually associated 
with drier winters in Arizona.500

 
PACIFIC – DECADAL OSCILLATION 

In Arizona’s semi-arid climate, winter precipitation is highly variable from year-to-year.  
However, within the long-term climatic record, there are phases of generally lower than average 
and higher than average precipitation spanning time frames that last several decades.501  Within 
the instrumental climate record extending from approximately 1895 to the present, there have 
been three distinct multi-decadal trends observed in Arizona precipitation:502

 
• 1925 – 1946: Wet 
• 1947 – 1976: Dry 
• 1977 – 1998: Wet 

 
At the decadal time frame, this observed variation in precipitation has been linked by climate 
researchers to an occurrence known as the Pacific Decadal Oscillation (PDO).503 Although the 
PDO is similar to ENSO in that it describes an oscillation in Pacific sea-surface temperatures 
(SSTs), it is misleading to describe the phenomenon as a multi-decadal version of ENSO.  In 
contrast to ENSO, the SST oscillations of the PDO are strongest in the northern Pacific Ocean, 

 
494 McPhee, et al 2004. 
495 Id. 
496 Id. 
497 Id. 
498 Id. 
499 Id. 
500 Id. 
501 Id. 
502 Id. 
503 Mantua et al. 1997, Mantua and Hare 2002. 
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while ENSO events tend to be concentrated in the equatorial zones of the Pacific.504  The PDO 
appears to be linked to a somewhat regular pattern of high and low air pressure systems over the 
northern Pacific Ocean, which correlate to SSTs in that region.505

 
In general, the warm phase of the PDO correlates with trends of wetter winters in Arizona, while 
the cool phase correlates with multi-decadal periods of drier than average conditions.506  Because 
the causal atmospheric and oceanic processes of the PDO are not well understood, using PDO 
indices to forecast long-term climatic shifts is subject to some uncertainty.507  Nonetheless, many 
researchers believe that the PDO circulation pattern shifted to a cool phase in the late 1990’s, 
indicating that winter precipitation may exhibit below average trends in the Southwest for the 
next several decades.508  However, it may be some time before researchers develop a level of 
certainty whether or how such a PDO shift might have occurred.509

 
ONGOING OPERATIONS 

Snowbowl maintains one air quality permit through the state of Arizona; permit number 1000934 
is a class 2 permit for a Detroit V92 diesel engine with turbo that provides auxiliary power for 
the Agassiz Lift at Snowbowl.  Auxiliary power is for backup in the event of an electric power 
outage only.  As a result this engine operates less than 25 hours per year on average.  This is also 
the case for the auxiliary power sources at all other lifts at Snowbowl; which each run less than 
25 hours per year.   
 
Emergency generators used to provide backup power to lifts could produce occasional, short-
term emissions.  Some fugitive dust may result from the operation of ski area vehicles on the 
mountain road network during the summer for ski area maintenance; however, this is minor 
because of the limited extent of road use.  These potential sources are not considered to 
substantially contribute to air quality related values and are therefore not discussed further in this 
analysis.   
 
Most day-to-day pollutant sources in the Snowbowl area are assumed to result from mobile 
sources rather than stationary point sources.  Potential mobile sources of air pollution include 
automobiles, trucks, buses, snowmobiles, slope grooming equipment, and emergency power 
generators.  Of these, only automobiles are thought to contribute to substantial pollutant 
emissions.  Automobile emissions, like other mobile sources, can occur over a broad geographic 
area.  The effects of automobile emissions are likewise dispersed over an equally large area, and 
dispersal is highly dependent on topographic and climatic conditions.   
 

 
504 NOAA-NWS 2004. 
505 Id. 
506 McPhee, et al 2004. 
507 Id. 
508 Id. 
509 Id. 
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SUMMARY 
Air quality in the project area meets both Arizona air quality regulations and Federal CAA 
standards, and Snowbowl is currently in attainment with the state and Federal regulations for all 
six criteria pollutants.   
 
ENVIRONMENTAL CONSEQUENCES 

Snowplay activities at Snowbowl could increase vehicular traffic and may negatively 
impact air quality in the region. 

Indicator: 
Compliance with Local, State, and Federal Regulations Regarding Air Quality 

Air quality effects of greatest concern as related to implementation of the Proposed Action are 
fugitive dust during construction, vehicular emissions as a result of skier and snowplay 
visitation, and smoke emissions from burning slash.   
 

DIRECT AND INDIRECT EFFECTS 
Alternative 1 – No Action 

Under the No Action alternative, no new construction of trails or lifts would occur nor would the 
installation of snowmaking infrastructure occur.  The area would maintain its permit for the 
auxiliary diesel engine and would likely continue to emit for short durations over the course of 
the winter, as disclosed above.  No change in fugitive dust from traffic on dirt roads would be 
anticipated because no additional up-mountain maintenance traffic would be expected.  Neither 
snowmobile nor slope grooming equipment use would increase because no additional terrain 
would be serviced.   
 
With the selection of Alternative 1, there would be no increase in visitation.  There would also be 
no change in current trends to air quality in and around Snowbowl.  The area would remain in 
attainment for all six criteria pollutants and the visibility of the Kachina Peaks Wilderness would 
remain unimpaired. 
 

Alternative 2 – The Proposed Action 
Under the Proposed Action, the CCC of the Snowbowl would increase from 1,880 to 2,825 
guests-at-one-time.  However, because the ski area is already servicing in excess of 3,400 guests 
on peak days, this would not constitute and increase in daily visitation.  The proposed 
snowtubing facility would be developed to accommodate 600 tubers-at-one-time.  The snowplay 
guests would be supported by the construction of a 400 space parking lot.  The snowtubing 
facility is anticipated to receive average daily use of approximately 420 guests; with peak day 
visitation approaching 1,680 visitors.510  Assuming average vehicle occupancy of three persons 
per car this would equate to 143 and 560 additional vehicles on average and peak days, 
respectively.  Although the development of the proposed snowplay facility would result in a net 

                                                 
510 Refer to the Recreation section for additional detail pertaining to the proposed snowplay facility and estimated 
useage. 
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increase in total vehicles at Snowbowl, it is implicit that a large portion of these vehicles are 
currently traveling the Snowbowl Road and to the ski area seeking snowplay opportunities.   
 
Under existing conditions, average annual skier visitation is approximately 98,000 guests.  At 2.5 
people per vehicle, this equates to approximately 39,200 vehicles at Snowbowl each year.  In ten 
years, at full build-out of the Proposed Action, visitation would increase to approximately 
215,000 skiers and 42,000 snowplayers.  Using a factor of 2.5 skiers per vehicle and three 
snowplayers per vehicle, this would equate to approximately 100,000 vehicles at Snowbowl each 
year.   
 
As detailed in the Recreation section of this chapter, parking has recently been prohibited along 
the Snowbowl Road approaching the ski area.  As a result, dispersed snowplay activities are 
effectively prohibited as well.  On peak days during the 2002/03 ski season, as many as 300 to 
500 vehicles per day arrived at the ski area in search of snowplay opportunities and were turned 
away due to lack of parking or overselling of tickets.  As a result, it appears that many of the 
additional vehicles anticipated to result from the operation of the snowplay facility are accounted 
for in traffic numbers and ADEQ air quality monitoring.  These snowplay seekers would not 
necessarily constitute a net increase in average daily traffic or result in substantial additional 
vehicular emissions in the area.   
 
Other effects to air quality under Alternative 2 would be an increase in particulate matter during 
construction as fugitive dust escapes specific project construction areas (including construction 
of the reclaimed water pipeline) and enters the atmosphere.  Overall, Alternative 2 proposes 
approximately 245.4 acres of temporary and permanent ground disturbances.  However, ground 
disturbing activities would be implemented over the course of several summers with total areas 
disturbed at a given time being relatively confined.   
 
The temporary effects to air quality as a result of construction activities would be minimized by 
precipitation and/or the required watering of disturbance areas during construction.  Additionally, 
areas of proposed disturbance would be reseeded and replanted promptly after the disturbance 
occurs to reduce the duration and extent of soil exposure.  Refer to the mitigation measures listed 
in Table 2-2 for more information on these requirements. 
 
Selection and implementation of proposed project elements in Alternative 2 would entail the 
removal of approximately 76.3 acres of permanent overstory vegetation.  In areas where access is 
difficult, trees would be lopped and scattered.  In more accessible areas of vegetation removal, 
merchantable timber volumes would be assessed prior to project implementation.  It would then 
be removed and sold (or given to the tribes) as required by the Forest Service.  Prescribed 
burning of the remaining slash would involve hand or machine piling to insure the slash is 
burned in distinct piles rather than broadcast burning.  Snowbowl would obtain all necessary 
burn permits from the Forest Service and ADEQ prior to any burning to ensure compliance with 
all local, state, and Federal regulations.  Prescribed burning of slash would result in short-term, 
temporary increases to PM2.5, PM10

511 in the vicinity of Snowbowl.  Because winds are primarily 
from the northwest, smoke from the prescribed burning may affect visibility in the southeastern 

 
511 Particulate matter less than 2.5 or 10 microns (respectively) in diameter.   
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portion of the Kachina Peaks Wilderness; however, the effects would be short-term and 
temporary. 
 
As a result of implementation of Alternative 2, Snowbowl would remain in attainment for all six 
criteria pollutants.  It would also maintain the integrity of the visibility in the nearby Kachina 
Peaks Wilderness.  Snowbowl would maintain compliance with all local, state, and Federal air 
quality regulations. 
 

Alternative 3 
Under Alternative 3, the CCC of the Snowbowl would increase from 1,880 to 2,825 guests-at-
one-time.  However, because the ski area is already servicing in excess of 3,400 guests on peak 
days, this would not constitute and increase in daily visitation.  The proposed snowtubing facility 
would not be developed.  As stated previously, parking has recently been prohibited along the 
Snowbowl Road approaching the ski area; as a result, dispersed snowplay is also prohibited.  
Many vehicles have approached Snowbowl seeking snowplay opportunities and have returned 
home without finding access to these activities.  As a result of Alternative 3, this level of 
dispersed snowplay traffic would likely continue and would likely not result in an increase in 
average daily traffic or result in additional vehicular emissions in the area.   
 
Because Alternative 3 does not include the installation of any snowmaking infrastructure, the 
overall amount of temporary and permanent ground disturbance within the SUP area is reduced 
to approximately 131.4 acres.  As stated previously, the temporary effects to air quality as a result 
of construction would be minimized by precipitation and/or watering of disturbance areas during 
construction.  Additionally, areas proposed for disturbance would be reseeded and replanted 
promptly after the disturbance occurs to reduce the duration and extent of soil exposure.  Refer to 
the mitigation measures listed in Table 2-2 for more information on these requirements. 
 
Selection and implementation of proposed project elements in Alternative 3 would entail the 
removal of approximately 64.4 acres of permanent overstory vegetation.  As disclosed under 
Alternative 2, in areas with difficult access, trees would be lopped and scattered.  In more 
accessible areas, merchantable timber would assessed prior to project implementation.  It would 
then be removed and sold (or given to the tribes) as required by the Forest Service.  Prescribed 
burning of the remaining slash would involve hand or machine piling to insure the slash is 
burned in distinct piles rather than broadcast burning.  Snowbowl would obtain all necessary 
burn permits from the Forest Service and ADEQ prior to any burning to ensure compliance with 
all local, state, and Federal regulations.  As stated previously, prescribed burning of slash would 
result in short-term, temporary increases to PM2.5, PM10 in the vicinity of Snowbowl.  Because 
winds are primarily from the northwest, smoke from the prescribed burning may affect visibility 
in the southeastern portion of the Kachina Peaks Wilderness; however, the effects would be 
short-term and temporary. 
 
As a result of implementation of Alternative 3, Snowbowl would remain in attainment for all six 
criteria pollutants with a net reduction of direct and indirect effects as compared to those 
disclosed under the Proposed Action.  It would also maintain the integrity of the visibility in the 
nearby Kachina Peaks Wilderness.  Snowbowl would maintain compliance with all local, state, 
and Federal air quality regulations. 
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CUMULATIVE EFFECTS 
Scope of Analysis 

Temporal Bounds 
The temporal bounds of the cumulative effects analysis for air resources extends from the initial 
development of the Snowbowl in 1938 into the foreseeable future for which this and other 
projects can be expected to continue in and around the Snowbowl SUP area.   

Spatial Bounds 
The physical extent of this cumulative effects analysis comprises the Snowbowl SUP area, the 
surrounding Kachina Peaks Wilderness, approximately 600 acres in the lower Hart Prairie area, 
and 9,100 acres in the lower south and west slopes of the Peaks. 
 

Past, Present, and Reasonably Foreseeable projects relevant to a discussion 
of Cumulative Effects 

No past activities having potential to cumulatively affect air quality resources were identified for 
this analysis.  Present and reasonably foreseeable projects with potential to cumulatively affect 
air quality include: 
 

1. Bebbs Willow Restoration Project   
2. Fort Valley Restoration Project 

 
Appendix C includes the full list of past, present, and reasonably foreseeable future actions 
analyzed in this document, as well as background information on each of them. 
 

Alternative 1 – No Action  
The past, present, and reasonably foreseeable actions identified above will not dramatically 
affect the air quality of the Peaks region.  Activities in the vicinity of the project area that are 
likely to contribute to airborne particulates and visibility impairment in the analysis area include 
wildfires and other prescribed burn operations conducted in the area.  Construction and 
prescribed burns are anticipated to be short-term and relatively small in scope.  The tree 
thinning/prescribed burning projects listed above will consist of 9,700 acres of such activity, and 
remaining amounts of timber not removed and sold as required by the Forest Service will be 
transferred by hand and/or machine into distinct piles to be burned.  Prescribed burning of slash 
will result in short-term, temporary increases to PM2.5, PM10 in the vicinity of lower Hart Prairie 
and the lower south and west slopes of the Peaks. 
 

Alternative 2 – The Proposed Action 
The Proposed Action would result in 76.3 acres of permanent overstory vegetation removal 
within the Snowbowl SUP area, and remaining amounts of timber not removed and sold as 
required by the Forest Service will be transferred by hand and/or into distinct piles to be burned.  
The 76.3 acres of vegetation removal combined with the 9,700 acres of present and reasonably 
foreseeable projects within the vicinity would possibly result in the general treatment of 
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approximately 9,776 acres of Forest.  The prescribed burning of slash would have the same effect 
as stated in Alternative 1. 
 

Alternative 3 
Alternative 3 would result in 64.4 acres of permanent overstory vegetation removal 
within the Snowbowl SUP area.  The 64.4 acres of vegetation removal combined with the 
9,700 acres of present and reasonably foreseeable projects within the vicinity would 
possibly result in the general treatment of approximately 9,764 acres of Forest.  The 
prescribed burning of slash would have the same effect as stated for alternatives 1 and 2. 

 

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 
Temporary, reversible reductions in air quality would be experienced in the area as a result of 
construction activities.  Although these impacts are irretrievable, they would only be anticipated 
to occur for a short duration.   
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3N. ENVIRONMENTAL JUSTICE 

EXECUTIVE ORDER 12898 
In 1994, President Clinton issued Executive Order (EO) 12898, “Federal Actions to Address 
Environmental Justice in Minority Populations and Low-Income Populations”512 to ensure such 
populations are not subject to disproportionately513 high levels of environmental risk.  EO 12898 
provides that “each Federal agency shall make achieving environmental justice part of its 
mission by identifying and addressing, as appropriate, disproportionately high and adverse 
human health or environmental effects of its programs, policies, and activities on minority 
populations and low-income populations.”  EO 12898 makes it clear that its provisions apply 
fully to programs involving Native Americans.  EO 12898 does not carry the force of law.514   
 
In the memorandum to heads of departments and agencies that accompanied EO 12898,515 
President Clinton specifically recognized the importance of the procedures under NEPA for 
identifying and addressing environmental justice concerns.  The memorandum particularly 
emphasizes the importance of NEPA’s public participation process, directing that “each Federal 
agency shall provide opportunities for community input in the NEPA process.”  Agencies are 
further directed to “identify potential effects and mitigation measures in consultation with 
affected communities, and improve the accessibility of meetings, crucial documents, and 
notices.”   
 
While the Council on Environmental Quality (CEQ) has oversight of the Federal government’s 
compliance with EO 12898 and NEPA, EO 12898 established a Federal Interagency Working 
Group chaired by the Environmental Protection Agency (EPA) and comprised of 11 Federal 
departments and agencies, as well as several White House Offices.  EPA’s Office of 
Environmental Justice, while overseeing the integration of environmental justice into EPA’s 
policies, programs and activities, serves as the lead on the Federal Interagency Working Group to 
incorporate environmental justice into all Federal agencies.516   
 

 
512 59 Federal Register 7629, 1994 
513 Disproportionately is a generic term used to define the adverse effects of environmental actions that burden 
minority and/or low income populations at a higher rate than the general public.   
514 This is stated in Section 6-609 of EO 12898 Judicial Review, and echoed in the USDA’s Departmental 
Regulation 5600-2 – Environmental Justice, as well as in the Council on Environmental Quality’s Environmental 
Justice Guidance Under the National Environmental Policy Act.  

This order is intended only to improve the internal management of the executive branch and is not 
intended to , nor does it create any right, benefit, or trust responsibility, substantive or 
procedural, enforceable at law or equity by a party against the United States, it agencies, it 
officers, or any person.  This order shall not be construed to create any right to judicial review 
involving the compliance or noncompliance of the United States, its agencies, its officers, or any 
other person with this order.    

515 Memorandum form the President to the Heads of Departments and Agencies.  Comprehensive Presidential 
Documents No. 279 (February 11, 1994) 
516 Environmental Protection Agency, 2004 
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COUNCIL ON ENVIRONMENTAL QUALITY ENVIRONMENTAL JUSTICE 
GUIDANCE 
As mentioned, the CEQ has oversight of the Federal government’s compliance with EO 12898 
and NEPA.  The CEQ, in consultation with the EPA and other affected agencies, has developed 
guidance - Environmental Justice Guidance Under the National Environmental Policy Act (CEQ 
EJ Guidance)517 - to further assist Federal agencies with their NEPA procedures so that 
environmental justice concerns are effectively identified and addressed.  EO 12898 requires the 
development of agency-specific environmental justice strategies518 and to the extent practicable 
and permitted by law, agencies may supplement CEQ guidance with more specific procedures 
tailored to particular programs or activities of an individual department, agency, or office.  To 
that end, the United States Department of Agriculture (USDA) issued Departmental Regulation 
#5600-2519 to provide direction to its agencies (of which the Forest Service is one) for integrating 
environmental justice considerations into USDA programs and activities in compliance with EO 
12898.  Departmental Regulation #5600-2 is discussed in more detail later in this analysis.   
 
The CEQ EJ Guidance reflects a general consensus based on Federal agencies’ experience and 
understanding of the issues presented.  The guidance is meant to be applied with flexibility, and 
its terms may be considered a point of departure rather than conclusive direction in applying the 
terms of EO 12898.520  As indicated by the CEQ EJ Guidance, environmental justice issues may 
arise at any phase within the NEPA process and agencies should consider these issues at each 
step of the process, as appropriate.  Environmental justice encompasses a broad range of impacts 
covered by NEPA, including impacts on the natural or physical environment and interrelated 
social, cultural and economic effects.  In preparing an EIS or an EA, agencies must consider both 
impacts on the natural and physical environment and related social, cultural and economic 
impacts.  Environmental justice concerns may arise from impacts on the natural and physical 
environment, such as human health or ecological impacts on minority populations, low-income 
populations, and Indian tribes, or from related social or economic impacts.521   
 
Agencies should recognize that the question of whether agency action raises environmental 
justice issues is highly sensitive to the history or circumstances of a particular community or 
population, the particular type of environmental or human health impact, and the nature of the 
proposed action itself.  However, there is no standard formula for identifying or addressing 
environmental justice issues.522  CEQ identifies six principles that provide general guidance, 
which are discussed later in this analysis.   
 
EO 12898 does not change the prevailing legal thresholds and statutory interpretations under 
NEPA and existing case law.  Under NEPA, the identification of a disproportionately high and 
adverse human health or environmental effect on a low-income population, minority population, 
or Indian Tribe does not preclude a proposed agency action from going forward, nor does it 

                                                 
517 Council on Environmental Quality, 1997 
518 Executive Order No. 12898, Section 1-101 
519 USDA 1997  
520 Council on Environmental Quality, 1997.  page 5 
521 Council on Environmental Quality, 1997.  page 8 
522 Council on Environmental Quality, 1997.  page 8 
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necessarily compel a conclusion that a Proposed Action is environmentally unsatisfactory.  
Rather, the identification of such an effect should heighten agency attention to alternatives 
(including alternative sites), mitigation strategies, monitoring needs, and preferences expressed 
by the affected community or population.523  Human health and environmental effects, as 
defined by the EO 12898, are defined here.    
 

HUMAN HEALTH EFFECTS 
1. Whether the health effects, which may be measured in risks and rates, are significant (as 

employed by NEPA), or above generally accepted norms.  Adverse health effects may 
include bodily impairment, infirmity, illness, or death; and 

2. Whether the risk or rate of hazard of exposure by a minority population, low-income 
population, or Indian tribe to an environmental hazard is significant (as employed by 
NEPA) and appreciably exceeds or is likely to appreciably exceed the risk or rate to the 
general population or other appropriate comparison group; and 

3. Whether health effects occur in a minority population, low-income population, or Indian 
tribe affected by cumulative or multiple adverse exposures from environmental hazards.   

 
ENVIRONMENTAL EFFECTS 

1. Whether this is or will be an impact on the natural or physical environment that 
significantly (as employed by NEPA) and adversely affects a minority population, low-
income population, or Indian tribe.  Such effects may include ecological, cultural, human 
health, economic or social impacts on minority communities, low-income communities, 
or Indian tribes when those impacts are interrelated to impacts on the natural or physical 
environment; and 

2. Whether environmental effects are significant (as employed by NEPA) and are or may be 
having an adverse impact on minority populations, low-income populations, or Native 
Americans that appreciably exceeds or is likely to appreciably exceed those on the 
general population or other appropriate comparison group. 

3. Whether the environmental effects occur or would occur in a minority population, low-
income population, or Indian tribe affected by cumulative or multiple adverse exposures 
from environmental hazards.  

 
In addition, neither EO 12898 nor CEQ guidance prescribes any specific format for examining 
environmental justice, such as designating a specific chapter or section in a NEPA document.  
Agencies are encouraged to integrate analyses of environmental justice concerns in an 
appropriate manner so as to be clear, concise, and comprehensible within the general format 
suggested in 40 CFR §1502.10.524   
 

 
523 Council on Environmental Quality, 1997.  page 10 
524 Id. 
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U.S. DEPARTMENT OF AGRICULTURE ENVIRONMENTAL JUSTICE 
REGULATIONS 
As noted previously, USDA Departmental Regulation #5600-2 provides direction to its agencies 
for integrating environmental justice considerations into USDA programs and activities in 
compliance with EO 12898.  All existing and future USDA programs and activities are subject to 
this regulation.  The USDA goals in implementing EO 12898 are as follows:525

 
1. To incorporate environmental justice considerations into USDA programs and activities and 

to address environmental justice across mission areas. 
2. To identify, prevent, and/or mitigate, to the greatest extent practicable, disproportionately 

high and adverse human health or environmental effects of USDA programs and activities on 
minority and low-income populations. 

3. To provide, to the greatest extent practicable, the opportunity for minority and low-income 
populations to participate in planning, analysis, and decision-making that affects their health 
or environment, including identification of program needs and designs.   

 
According to this departmental regulation, an environmental justice issue arises where conduct 
or action may involve a disproportionately high and adverse environmental or human health 
effect on an identifiable low-income or minority population.  The determination of whether a 
particular program or activity raises an environmental justice issue depends on an evaluation of 
the totality of the circumstances.   
 
In determining whether there are disproportionately high and adverse environmental or human 
health effects, including social and economic effects, on an identifiable low-income or minority 
population, agencies should consider, as appropriate, such effects as: bodily impairment, 
infirmity, illness or death; air, noise and water pollution and soil contamination; destruction or 
disruption of man-made or natural resources; destruction or diminution of aesthetic values; 
destruction or disruption of community cohesion or a community’s economic vitality, destruction 
or disruption of availability of public and private facilities and services; displacement of persons, 
businesses, farms, or nonprofit organizations; isolation, exclusion, or separation of minority or 
low-income individuals within a given community or from the broader community; and the 
denial, reduction in, or significant delay in the receipt of, benefits of USDA programs or 
activities.  In determining if an effect on a minority and/or low-income population is 
disproportionately high or adverse, agencies should consider whether the adverse effect is 
appreciably more severe or greater in magnitude than the adverse effect that will be suffered by 
the non-minority population and/or non-low-income population.526   
 

 
525 USDA, 1997.  page 3 
526 USDA, 1997 
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CULTURAL AND DEMOGRAPHIC INFORMATION RELATED TO THE 
ARIZONA SNOWBOWL 
In an effort to reduce repetitive discussions and to minimize bulk without impeding agency and 
public review of the analysis,527 the reader is referred to Section 3A – Heritage and Cultural 
Resources, as well as Section 3E – Social and Economic Resources (particularly, the 
“Population” subheading and Table 3E-2).  “Existing Conditions” in Section 3A provides 
detailed information on the numerous tribes, and their backgrounds, who presently and have 
historically lived in the Flagstaff region.   
 
The racial distribution of Arizona, Coconino County, and Flagstaff is summarized in Table 3E-2.  
As evidenced, the population of Coconino County has a substantially higher percentage of 
American Indians than either the State or the City of Flagstaff.  American Indians comprised 
almost 27 percent of the overall County’s population in both 1990 and 2000.   
 
DETERMINATION OF ENVIRONMENTAL JUSTICE ISSUES 
In reaching a conclusion as to whether an environmental justice issue(s) exist as directly related 
Alternatives 1, 2, or 3, the Forest Service made the following critical assumption:  EO 12898 was 
created in response, and intended to apply, to quantifiable environmental hazards (e.g., a 
chemical, biological, physical or radiological agent, situation or source) with the potential for 
deleterious effects on human health and/or the physical environment.  However, it is clear that 
Environmental Justice has been further interpreted to apply to a broad range of physical, social, 
cultural, and economic effects that are addressed through the NEPA process, as evidenced by 
CEQ: 528

 
“Environmental justice encompasses a broad range of impacts covered by NEPA, 
including impacts on the natural or physical environment and interrelated social, 
cultural and economic effects.  In preparing an EIS or an EA, agencies must 
consider both impacts on the natural and physical environment and related 
social, cultural and economic impacts.  Environmental justice concerns may arise 
from impacts on the natural and physical environment, such as human health or 
ecological impacts on minority populations, low-income populations, and Indian 
tribes, or from related social or economic impacts.”   

 
Tribal “culture” is defined by a complex interaction of many components, including spirituality, 
tradition, and the natural environment.  The concepts of spirituality and culture are repeatedly 
used throughout Cultural Section 3A of this FEIS.  These terms are used both interchangeably 
and independently, depending on the context being conveyed.  While the terms “culture” and 
“social impacts” are found in the EO 12898, CEQ EJ Guidance and USDA Departmental 
Regulation #5600-2, the reader will note that the concept of “spirituality” is not specifically 
mentioned.  The published DEIS relied upon a strict interpretation of the intent of EO 12898, 
interpreting that it was created in response to, and intended to apply, to quantifiable 

 
527 As per 40 CFR §1502.20 and 21 
528 Council on Environmental Quality, 1997.  page 8 
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environmental hazards with the potential for deleterious effects on human health and/or the 
physical environment.  The DEIS did not specifically recognize the interrelatedness of culture, 
society, and spirituality within the confines of the Heritage and Cultural Resources analysis, nor 
did it recognize these within the Environmental Justice analyses.  The Environmental Justice 
analysis in the FEIS acknowledges that the San Francisco Peaks are of traditional cultural and 
spiritual significance to a number of Native American Tribes, and that the spiritual connections 
that many Native Americans have with the Peaks cannot be separated from their cultural 
identities, traditions, or societies.  For the purposes of this analysis, “culture” is used to 
encompass the complex interaction of tribal traditions, spirituality, beliefs, and societies.   
 
It is likely not possible for non-Native Americans to fully comprehend or appreciate the complex 
natures of the multiple tribes who hold the Peaks sacred, although the Cultural Section of the 
FEIS attempts to characterize this to the extent possible.  While no standard formula exists for 
identifying or addressing environmental justice issues,529 this Environmental Justice analysis 
relies on information presented in the Cultural Section, and intentionally errs on the side of full 
disclosure by making a determination that each of the alternatives carries with it some level of 
disproportionately high and adverse environmental effects to Native Americans who hold the 
Peaks sacred.530  It is important to note that the FEIS discloses no adverse effects (as defined by 
NEPA) to human health stemming from selection of any of the alternatives.  Therefore, there 
exists no risk or rate of hazard of exposure by a minority population, low-income population, or 
Indian tribe to an environmental hazard that exceeds or is likely to exceed the risk or rate to the 
general population or other appropriate comparison group.  With that being said, this 
environmental justice analysis identifies no disproportionate effects to human health regarding 
the tribes pertaining to Alternative 1, 2, or 3.  Also, it is noted that none of the alternatives 
discriminates among, or precludes, members of the public who wish to recreate at the Snowbowl 
– all members of the public (tribal and non-tribal) may use the NFS lands within the SUP area 
for developed winter recreation in the same manner.   
 
In determining whether disproportionately high and adverse human health or environmental 
effects could result to Native American communities in relation to the Arizona Snowbowl 
Facilities Improvements EIS, multiple factors were taken into consideration.  This environmental 
justice analysis heavily tiers to information presented in the Section 3A - Heritage and Cultural 
Resources – of the FEIS to provide context for the complex issues that surround the sacred 
nature of the Peaks and historic and future projects on them.  EO 12898 and accompanying 
guidance provided in both USDA Department Regulation #5600-2 and the CEQ EJ Guidance 
served as the basis for this analysis.  In addition, particular emphasis was placed on the following 
six principles for identifying and addressing environmental justice issues offered by CEQ.531  

 

 
529 Council on Environmental Quality, 1997.  page 8 
530 This determination is consistent with the analysis presented in Section 3A, as well as guidance offered by CEQ 
and USDA Departmental Regulation #5600-2. 
531 Italicized text included after each of the six principals applies to alternatives 1 through 3.   
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1. Consider the composition of the affected area to determine whether minority 
populations, low-income populations, or Indian tribes are present in the area affected 
by the proposed action.   
Demographic data is presented in the Social and Economic Resources analysis presented in 
Section 3E, with additional information presented in the Heritage and Cultural Resources 
analysis in Section 3A.  The composition of the affected area was considered to determine 
whether minority populations, low-income populations, or American Indian tribes are present 
in the area affected by the alternatives.  As indicated, the population of Coconino County has 
a substantially higher percentage of American Indians than either the State or the City of 
Flagstaff.   

2. Consider relevant public health data and industry data concerning the potential for 
multiple or cumulative exposure to human health or environmental hazards532 in the 
affected population and historical patterns of exposure to environmental hazards. 
The anticipated environmental impacts of all three alternatives are discussed throughout 
Chapter 3 of this FEIS, with particular emphasis on Section 3H – Watershed Resources.  The 
reclaimed water produced at the Rio de Flag Water Reclamation Plant meets all pertinent 
state and federal water quality standards for the proposed use.  The proposed use of 
reclaimed water for snowmaking represents a low risk of adverse environmental impact to 
wildlife and/or humans.  Given the lack of existing research on the potential effects of 
endocrine disrupting compounds (EDCs) and pharmaceuticals and personal care products 
(PPCPs) on vegetation, there is insufficient information to judge the possible effects of these 
compounds upon plant life, although due to the hydrogeologic characteristics of the site 
(which result in rapid infiltration with little run-off), these effects would largely be limited to 
the ski trails that are already dominated by introduced grasses and forbs and the areas 
immediately adjacent to them.   

3. Recognize the interrelated cultural, social, occupational, historical, or economic factors 
that may amplify the natural and physical environmental effects of the proposed agency 
action.  These factors should include the physical sensitivity of the community or 
population to particular impacts; the effect of any disruption on the community 
structure associated with the proposed action; and the nature and degree of impact on 
the physical and social structure of the community.  
The San Francisco Peaks are sacred to at least 13 formally recognized tribes that are still 
actively using the Peaks in cultural, historic, and religious contexts.  A central underlying 
concept to all tribes for whom the Peaks are especially important is the recognition that the 
San Francisco Peaks are a source of water in the form of rain, springs, and snow.  It is 
believed that the Peaks were put there for the people and it is therefore the peoples’ duty to 
protect them for the benefit of the world.  Native American religions often emphasize the 
natural world in its entirety; every part of nature contains sacred knowledge, and the 
relationship of humans to every creature and place is one of kinship.  The entire earth is 
sacred; it is seen as the source of life.  Some parts of the natural world, such as the San 
Francisco Peaks, are accorded special reverence.  These special places may be where 

 
532 CEQ defines “environmental hazard” as a chemical, biological, physical or radiological agent, situation or source 
that has the potential for deleterious effects to the environment and/or human health.  (See Council on 
Environmental Quality, 1997.  page 30) 
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spiritual beings or forces originated, or where they reside, or where individuals or spiritual 
leaders communicate with them.  Thus, the relationship between native people and the land is 
central and indispensable to their religion, culture, and way of life.   
 
This reinforces that, in many cases, tribal members and the general public hold opposing 
views on the traditional versus modern cultural significance of the San Francisco Peaks.  
These differences trigger disagreement over how the future of the Peaks should be managed 
by the Forest Service.  Therefore, due to the critical roles that the Peaks play in the tribes’ 
distinct cultural identities, Alternatives 1, 2, and 3 carry with them the potential for greater, 
although varying, levels of impacts to Native Americans than to the general population.  It is 
this concept that led the Forest Service to a determination that there is a potential for 
disproportionately high levels of environmental risk to the tribes. 

4. Develop effective public participation strategies. 
NEPA requires adequate opportunities for public participation.533  Extensive tribal scoping 
and consultation efforts are indicated in Chapter 1.  However, it was not considered practical 
or reasonable to hold meetings in all tribal communities.  The Forest Service attempted to 
accommodate requests from tribes for on-site meetings.  Numerous contacts were made with 
tribal governments, traditional practitioners and the general tribal public and include:  over 
200 phone calls and emails, 33 meetings (26 of which were held on reservation lands), and 
nearly 250 letters.    

5. Assure meaningful community representation in the process. 
See #4 above.   

6. Seek tribal representation in the process in a manner that is consistent with the 
government-to-government relationship between the United States and tribal 
governments, the federal government’s trust responsibility to federally-recognized 
tribes, and any treaty rights.   
Executive Order 13175 “Consultation and Coordination with Indian Tribal Governments,” 
requires federal agencies to consider federal trust responsibilities and tribal rights and to 
provide meaningful opportunities for tribal participation in the policy-making process.  The 
trust responsibility is unambiguous in that the welfare of American Indians and their land and 
its resources are entrusted to the United States.  For the Forest Service, trust responsibilities 
are defined by executive orders, laws, and treaties that are directly related to NFS lands.  
There are no treaties tied to the San Francisco Peaks.  

 
Alternative 1 – No Action 

The tribes have always objected to the Snowbowl’s presence, due to their belief that any 
disturbance of the Peaks is sacrilegious.  The historic use of the Peaks for developed skiing (as 
well as other recreational activities), dating back to 1938, has likely had a negative impact on 
traditional cultural values.  Per CEQ EJ Guidance for addressing environmental issues (#3, 
above) this analysis recognizes the interrelated cultural and social factors that may amplify the 

                                                 
533 40 CFR 1503 
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natural and physical environmental effects of Alternative 1.  Therefore, the existing condition 
represents a disproportionately high and adverse environmental effect to tribes.   
 
The basis for the determination in Alternative 1 is rooted in the fact that the San Francisco Peaks 
have received historic visitation and have been used for developed recreation as a direct result of 
the Snowbowl’s existence.  Visitation to the Peaks, and use of them for recreational purposes, is 
in conflict with the tribes’ sacred relationship with the mountain.    
 
Under Alternative 1, the spiritual values of the Peaks, identified in Section 3A, would continue 
as they are today.  The presence of the ski area, and other recreational infrastructure, on the 
Peaks would continue in the existing configuration.  In reaching this determination, the Forest 
Service recognizes that the Peaks retain much of their traditional religious, cultural, natural, and 
social values which make them significant to the Native Americans of the region.534  However, 
historic ground and vegetation disturbances which have occurred within the SUP area may have 
visually and physically impacted the Peaks.  Alternative 1 represents a continuation of effects to 
the Peaks’ spiritual character and potentially the ability for tribes to perform rituals and spiritual 
practices and the effectiveness of those practices.   
 
Alternative 1 represents the baseline condition for which all resources, alternatives, and this 
Environmental Justice analysis, are compared.  Among the three alternatives analyzed in this 
EIS, Alternative 1 represents the least impact from an Environmental Justice perspective.   
 

Alternative 2 – The Proposed Action  
Among Alternatives 1 through 3, the Proposed Action would represent the highest degree of 
potential disproportionate adverse impact to Native American cultures.  The obvious difference 
between the Proposed Action and Alternatives 1 or 3 is the initiation of the use of reclaimed 
water within the SUP area for the production of snow, additional ground and vegetation 
disturbance associated with new infrastructure, lifts and facilities, and increased visitation 
throughout the winter.  Although the reclaimed water proposed for use in snowmaking fully 
meets both EPA and ADEQ water quality standards, the tribes have expressed concern that trace 
levels of unregulated residual constituents within reclaimed water could negatively impact the 
spiritual purity of the Peaks.   
 
For example, the Hopi have expressed concern that plants that are used in ceremonies would be 
affected spiritually in two ways:  1) the increased water would impact the natural growth of 
plants, and 2) runoff from the Peaks to areas where they collect plants would not be pure, natural 
rainwater - thus affecting the spiritual purity of the plants.  An additional concern is that 
reclaimed water, once passed through hospitals or mortuaries, could carry the spirits of disease, 
illness, and the dead with it.  Those spirits, as part of the water draining from the Peaks, would 
then infiltrate plants, thus affecting their ritual purity.  
 
Relevant public health data concerning the existing and proposed use of reclaimed water in 
Flagstaff was researched and is detailed in Section 3H.  There has been no identified potential 
risk for multiple or cumulative exposure to human health or environmental hazards on American 
Indian tribes as a result of use of reclaimed water in the SUP area.  Furthermore, there are no 
                                                 
534 Pilles, 2003 
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historical patterns of exposure to environmental hazards.  Reclaimed water has served a crucial 
role in meeting public irrigation needs in the City of Flagstaff since 1992, with no demonstrated 
adverse public health effects.    
 
Thus, there has been no conclusive evidence presented to date that suggests that the presence of 
reclaimed water in the environment carries with it the potential for quantifiable and adverse 
effects to human health and/or the environment.  However, it is not possible within the confines 
of this analysis to determine if the reclaimed water proposed for use in the snowmaking system is 
indeed spiritually pure.  Therefore, this FEIS has chosen to acknowledge that use of reclaimed 
water within the SUP area has potential to represent disproportionately high and adverse 
environmental impact, with the potential for both cultural and social effects.     
 
Direct, indirect, cumulative, irreversible, and irretrievable impacts to heritage and cultural 
resources are acknowledged in Section 3A, as attributable to historic and proposed ground 
disturbance, snowmaking, use of reclaimed water, etc.  From a cultural/spiritual perspective, 
direct, indirect, and cumulative impacts to the San Francisco Peaks are unable to be completely 
mitigated.  Through the Section 106 process, an MOA has been assembled (contained in 
Appendix D), identifying mitigation measures that attempt to address tribal concerns.  All 
thirteen affected tribes were given the opportunity to have input in the MOA process.  As of 
release of the FEIS, only the Yavapai-Prescott, Fort McDowell Yavapai Nation, Yavapai-Apache 
Nation and Hualapai have signed the MOA. 
 
While no significant environmental effects (measured in risks and rates or hazard of exposure) 
on American Indians have been identified that would appreciably exceed or are likely to 
appreciably exceed those on the general population, cultural and social impacts have been 
identified in association with the Proposed Action that would not occur in the general population.   
 

Alternative 3 
Alternative 3 represents a disproportionately high and adverse environmental impact to Native 
Americans that falls somewhere between the No Action Alternative (1) and the Proposed Action 
(2).  Alternative 3 has additional ground and vegetation disturbance amounts over Alternative 1, 
but more important is the potential for increased annual visitation under Alternative 3,  However, 
annual visitation would not be as high as under the Proposed Action (2) and Alternative 3 does 
not include the use of reclaimed water.  Though the ground and vegetation disturbance levels 
both remain of a great concern to tribes, it is at a lower level of concern than the use of reclaimed 
water. 
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7. GLOSSARY OF TERMS 

303(d) - The section of the 1972 Clean Water Act that requires states, territories, and 
authorized tribes to develop lists of impaired waters – those that do not meet water 
quality standards that states, territories, and authorized tribes have set for them, even after 
point sources of pollution have installed the minimum required levels of pollution control 
technology.  The law requires that jurisdictions establish priority rankings for waters on 
the lists and develop TMDLs for these waters. 
 
Abiotic - The non-living material components of the environment such as air, rocks, soil 
particles, inorganic compounds, coal, peat, and plant litter. 
 
Accelerated erosion or accelerated sediment production - Erosion at a greater rate than 
natural, usually associated with human activities that either reduce vegetative cover or 
increase surface runoff. 
 
Acre-foot - The amount of water necessary to cover one acre to a depth of one foot;  
equals 43,560 cubic feet or 325,851 gallons. 
 
Action alternatives - Any alternative that includes upgrading and/or expansion of 
existing winter and summer recreational development within the area. 
 
Affected environment - The physical, biological, social, and economic environment that 
would or may be changed by actions proposed and the relationship of people to that 
environment. 
 
Age Class - An age grouping of trees according to an interval of years, usually 20.  A 
single age class would have trees that are within 20 years of the same age, such as 1-20 
years or 21-40 years. 
 
Airshed - A geographical area that, because of topography, meteorology, and climate, 
shares the same air.  The Clean Air Act establishes three air quality classes (I, II, and III), 
each with defined air quality standards. 
 Class I airsheds are areas designated for the most stringent degree for protection 

from future degradation of air quality. 
 Class II airsheds are areas where a moderate amount of development could 

occur. 
 Class III airsheds are areas where significant development could occur as long as 

National Ambient Air Quality Standards are not exceeded.  
  
Alpine tundra - A vegetation type that occurs above treeline characterized by extreme 
environmental conditions, including high winds, cold temperatures, and often seasonally 
dry moisture regimes. 
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Alternative - One of several conceptual development plans described and evaluated in 
the EIS. 
 
Anthropogenic - relating to or resulting from the influence humans have on the natural 
world. 
 
Army Corps of Engineers (COE) -The federal agency charged with enforcing the Clean 
Water Act by regulation of dredge and fill activities in wetlands. 
 
Archaeological Site - A geographic locale that contains material remains of prehistoric 
and/or historic human activity.  Also referred to as a cultural or heritage resource site. 
 
Artifact - A simple object (such as a tool or ornament) showing early human 
workmanship or modifications. 
 
Assessment area - The geographical area and/or physical, biological, and social 
environments which are analyzed for specific resources in the EIS. 
 
Aspect - The direction a slope faces.  A hillside facing east has an east aspect. 
 
Backcountry - An undeveloped area where dispersed, off-road recreation such as hiking 
and trail bike riding may occur.  Generally describes semi-private motorized and semi-
primitive non-motorized recreation opportunities. 
 
Background - A landscape viewing area visible to a viewer from approximately three to 
five miles to infinity.  Also, in economics, naturally occurring; uninduced. 
 
Bark Beetles - A group of beetles that can kill live trees by boring galleries and girdling 
the inner bark. 
 
Basal Area - The cross-sectional area of the trunk of a tree or stand of trees at breast 
height (4.5 feet).   
 
Baseline condition - The existing dynamic conditions prior to development, against 
which potential effects are judged. 
 
Best Management Practices (BMPs) - A practice or a combination of practices that are 
determined by a State or a designated planning agency to be the most effective and 
practicable means (including technological, economic, and institutional considerations) of 
controlling non-point source pollutants at levels compatible with water quality goals.  (R3 
Soil and Water Conservation Practices Handbook (R3 supplement to FSH 2509.22). 
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Big game - Those species defined by law which are managed as a sport hunting resource, 
such as mule deer, turkey, elk, bear, and mountain lion. 
 
Biodiversity - The variety of biotic communities, species, and genes and their interaction 
with ecological processes and functions, within ecosystems and across landscapes.  The 
number of species present is the basic unit of measurement.  More complex 
measurements also exist. 
 
Biological Evaluation -An evaluation conducted to determine whether a proposed action 
is likely to affect any species which are listed as sensitive (USFS), candidate (USFS), or 
other special designations. 
 
Biological Oxygen Demand - a measure of the pollution present in water, obtained by 
measuring the amount of oxygen absorbed from the water by the microorganisms present 
in it.  
 
Browse - Leaf and twig growth of shrubs, woody vines and trees available for animal 
consumption; act of consuming browse. 
 
Buffer - A land area that is designated to block or absorb unwanted impacts to the area 
beyond the buffer.  Buffer strips along a trail could block views that are undesirable.  
Buffers along streams can greatly reduce any changes or impacts to stream water quality, 
temperature, or channel stability. 
 
Candidate species - Those plant and animal species that, in the opinion of the U.S. Fish 
and Wildlife Service, may become threatened or endangered.  Not protected under the 
Endangered Species Act. 
 
Canopy - The more-or-less continuous cover of leaves, needles and/or branches 
collectively formed by the crowns of adjacent trees in a stand or forest. 
 
Capability - The potential of an area of land to produce resources, supply goods and 
services, and allow resource uses under an assumed set of management practices and at a 
given level of management intensity.  Capability depends upon current conditions and 
site conditions such as climate, slope, landform, soils, and geology, as well as the 
application of management practices such as silviculture or protection from fire, insects, 
and disease. 
 
Carrying Capacity - The number of organisms of a given species and quality that can 
survive in, (and not cause deterioration of), an ecosystem through the least favorable 
environmental conditions that occur within a stated interval of time. 
 
Cavity - A hole in a tree often used by wildlife, especially birds, for nesting and 
reproduction. 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Glossary of Terms 
Page 7-4 

 
Clean Water Act - An act that was enacted by the U.S. Congress in 1977 to maintain 
and restore the chemical, physical, and biological integrity of the waters of the United 
States.  This act was formerly known as the Federal Water Pollution Control Act (33 
U.S.C. 1344).  
 
Coarse Woody Debris (CWD) - Snags, fallen trees, and decaying logs and large limbs 
distributed across the forest floor that are larger than three inches in diameter. 
 
Comfortable carrying capacity (CCC) - Comfortable Carrying Capacity (CCC) is a 
planning tool used to determine the optimum level of utilization that facilitates a pleasant 
recreational experience.  This is a planning figure only and does not represent a 
regulatory cap on visitation.  CCC is used to ensure that different aspects of a resort’s 
facilities are designed to work in harmony, that capacities are equivalent across facilities, 
and sufficient to meet anticipated demand.  CCC is based on factors such as vertical 
transport and trail capacities. 
 
Compaction - A physical change in soils properties that that results when pore spaces are 
reduced in size and soil becomes more dense.  Compaction generally occurs when a load 
is applied to the soil, such as when heavy equipment makes several passes that compress 
the soil. 
 
Connectivity - The degree to which similar but separated vegetation components of a 
landscape are connected. 
 
Consumptive use - Use of a resource that reduces the supply. 
 
Cooperating agency - A federal agency, other than a lead agency, which has jurisdiction 
by law or special expertise with respect to any environmental impact associated with the 
proposed action or one of the alternatives.  A state or local agency or an Indian tribe may 
be a cooperating agency with agreement from the lead agency. 
 
Corridor - A linear strip of land identified for the present or future location of 
transportation or utility rights-of-way within its boundaries.  Also, a contiguous strip of 
habitat suitable to facilitate animal dispersal or migration.   
 
Council on Environmental Quality (CEQ) - An advisory council to the President 
established by the National Environmental Policy Act of 1969.  It reviews federal 
programs for their effect on the environment, conducts environmental studies, and 
advises the President on environmental matters. 
 
Cover - Vegetation used by wildlife for protection from predators and weather 
conditions, or in which to reproduce. 
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Critical habitat - A formal designation pursuant to the Endangered Species Act which 
may be applied to a particular habitat that is essential to the life cycle of a given species, 
and if lost, would adversely affect that species.  Critical habitat can have a less formal 
meaning when used outside the context of the Endangered Species Act. 
 
Cultural resource - Cultural resources are the tangible and intangible aspects of cultural 
systems, living and dead, that are valued by a given culture or contain information about 
the culture.  Cultural resources include, but are not limited to sites, structures, buildings, 
districts, and objects associated with or representative of people, cultures, and human 
activities and events. 
 
Cumulative effect - The effect on the environment which results from the incremental 
impact of the action when added to other past, present and reasonable foreseeable future 
actions regardless of what agency or person undertakes such other actions.  Each 
increment from each project may not be noticeable but cumulative effects may be 
noticeable when all increments are considered together. 
 
Demand - The quantity of goods or services called for, given a price of other 
combinations of factors. 
 
Desired condition - In a project analysis document, the forest-wide desired future 
condition as applied to a specific project area and modified to fit the site-specific 
conditions of that area. 
 
Developed recreation site - An area with characteristics that enable to accommodate, or 
be used for intense recreation.  Such sites are often enhanced to augment the recreational 
value.  Improvements range from those designed to provide great comfort and 
convenience to the user to rudimentary improvements in isolated areas. 
 
Direct effect - An effect which occurs as a result of an action associated with 
implementing the proposal or one of the alternatives, including construction, operation, 
and maintenance. 
 
Dispersed recreation - Recreation that occurs outside of a developed recreation site and 
includes such activities as scenic driving, hunting, backpacking, and recreation activities 
in primitive environments. 
 
Distance zone - One of three categories used in the visual management system to divide 
a view into near and far components.  The three categories are (1) foreground, 
(2) middle ground, and (3) background.  See individual entries. 
 
District Ranger -The official responsible for administering the National Forest System 
lands on a Ranger District. 
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Diversity - The distribution and abundance of different plant and animal communities 
and species within the area covered by a land and resource management plan. 
 
Ecosystem - The system formed by the interaction of a group of organisms and their 
environment, for example, marsh, watershed, or lake. 
 
Edge - The interface between landscape elements of different composition and structure, 
for example between an old clearcut and a closed-canopy forest. 
 
Effects - Results expected to be achieved from implementation of the alternatives relative 
to physical, biological, economic, and social factors.  Effects can be direct, indirect, or 
cumulative and may be either beneficial or detrimental. 
 
Endangered species -An official designation for any species of plant or animal that is in 
danger of extinction throughout all or a significant portion of its range.  An endangered 
species must be designated in the Federal Register by the appropriate Federal Agency 
Secretary. 
 
Environmental analysis - An analysis of alternative actions and their predictable short 
and long-term environmental effects, which include physical, biological, economic, 
social and environmental design factors and their interactions. 
 
Environmental Impact Statement (EIS) - A disclosure document required by the 
National Environmental Policy Act (NEPA) that documents the anticipated 
environmental effects of a proposed action that may significantly effect the quality of the 
human environment. 
 
Environmental Protection Agency (EPA) - The federal agency charged with lead 
enforcement of multiple environmental laws, including review of Environmental Impact 
Statements. 
 
Erosion - The detachment and movement of soil from the land surface by wind, water, 
ice, or gravity. 
 
Erosion control - Materials, structure, and techniques designed to reduce erosion.  
Erosion control may include rapid revegetation, avoiding steep or highly erosive sites, 
and installation of cross-slope drainage structures. 
 
Erosion hazard - Soil ratings to predict the erosion hazard or potential to be eroded. 
 
Evapotranspiration - the water removed from our soils by soil evaporation (a direct 
pathway for water to move from soil to the atmosphere as water vapor) and plant 
transpiration (evaporation of water from leaf and plant surfaces). 
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Fill - Earth or rock moved during road construction and used to build up portions of the 
roadway. 
 
Fill slope - The sloping earth surface on the downhill side of a road resulting from 
roadway excavation. 
 
Finding of No Significant Impact (FONSI) - A document that is prepared if the agency 
finds, in an environmental assessment, that the proposed action will not significantly 
affect the human environment.  It must set forth the reasons for such a decision. 
 
Forage - All browse and non-woody plants used for grazing or harvested for feeding 
livestock or game animals. 
 
Forb - Any non-grass-like plant having little or no woody material on it.  A palatable, 
broadleaved, flowering herb whose stem, above ground, does not become woody and 
persistent. 
 
Foreground - The landscape area visible to an observer from the immediate area to .5 
miles. 
 
Forest Plan -A comprehensive management plan prepared under the National Forest 
Management Act of 1976 that provides standards and guidelines for management 
activities specific to each National Forest.  The CNF Forest Plan was approved in 1987. 
 
Forest Service -The agency of the United States Department of Agriculture responsible 
for managing National Forests and Grasslands. 
 
Forest Supervisor -The official responsible for administering the National Forest System 
lands in a Forest Service administrative unit who reports to the Regional Forester. 
 
Fragmentation - The splitting or isolating of patches of similar habitat.  Habitat can be 
fragmented by natural events or development activities. 
 
Fuel - Any substance or composite mixture susceptible to ignition and combustion. 
 
Game species - Any species of wildlife or fish for which seasons and bag limits have 
been prescribed and which are normally harvested by hunters, trappers, and fisherman 
under State or Federal laws, codes, and regulations.   
 
GIS - geographic information system, a computer mapping system composed of 
hardware and software 
 
GPS - Global Positioning System, a satellite-based surveying system 
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Gradient - The vertical distance divided by the horizontal distance, usually measured as 
percent.  Gradient is used to describe streams and ski slopes. 
 
Groundwater - Subsurface water in the part of the ground that is wholly saturated. 
 
Habitat - The sum of environmental conditions of a specific place that is occupied by an 
organism, a population, or a community. 
 
Habitat type - A classification of the vegetation resource based on dominant growth 
forms.  The forested areas are more specifically classified by the dominant tree species. 
 
Hydrologic cycle - Also called the water cycle, this is the process of water evaporating, 
condensing, falling to the ground as precipitation, and returning to the ocean as runoff. 
 
Impacts - See effects 
 
IMPLAN - An economic impact assessment modeling system. 
 
Indicator species - An animal species used to represent a group of species that utilize the 
same habitat.  For monitoring purposes, the well being of the indicator species is assumed 
to reflect the general health of the community. 
 
Indirect impact - Secondary consequences to the environment resulting from a direct 
impact.  An example of an indirect impact is the deposition of sediment in a wetland 
resulting from surface disturbance in the upland. 
 
Instream flow - The volume of surface water in a stream system passing a given point at 
a given time. 
 
Interdisciplinary Team (ID Team) - A group of individuals each representing specialty 
resource areas assembled to solve a problem or perform a task through frequent 
interaction so that different disciplines can combine to provide new solutions. 
 
Irretrievable commitments - losses of production or use for a period of time.  An 
example is suited timber land being used for a skid trail.  Timber growth on the land is 
irretrievable lost while the land is a skid trail, but the timber resource is not irreversibly 
lost because the land could grow trees again in the near future. 
 
Irreversible commitments - Permanent or essentially permanent resource uses or losses 
that cannot be reversed, except in the extreme long term.  Examples include minerals that 
have been extracted or soil productivity that has been lost. 
 
Issue - A public or agency concern about a specific action or area that is addressed in the 
NEPA process. 
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Landscape – A heterogeneous land area composed of a cluster of interacting ecosystems 
that are repeated in similar form throughout. 
 
Lop and scatter - When branches are cut from fallen trees and scattered over the area 
rather than piled for burning.  This allows the slash to lie close to the ground to reduce 
the fire hazard and accelerate decomposition. 
 
Management area - An area of land with similar management goals and a common 
management prescription, as described in the Forest Plan. 
 
Management direction - A Forest Plan statement of multiple-use and other goals and 
objectives, the associated management prescriptions, and standards and guidelines for 
attaining them. 
 
Management emphasis - Long-term management direction for a specific area or type of 
land. 
 
Management indicator species (MIS) - A representative group of species that are 
dependant of a specific habitat type.  The health of an indicator species is used to gauge 
function of the habitat on which it depends. 
 
Management practice - A specific activity, measure, course of action, or treatment. 
 
Mass wasting - The movement of unstable soils and geologic formations, which can be 
exacerbated through construction on sites prone to movement. 
 
Master Development Plan (MDP) - A document that is required as a condition of the 
ski area term special use permit, designed to guide resort planning and development and 
avoid piecemeal decision making.   
 
Merchantable (timber) - Meeting standards for minimum size and soundness. 
 
Middle ground - The landscape area visible to a viewer from .5 miles to about three to 
five miles. 
 
Mitigation - Actions taken to avoid, minimize, reduce, eliminate, or rectify the adverse 
environmental impacts associated with the implementation of an alternative or a portion 
thereof.   
 
Modification - See visual quality objectives. 
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Monitoring - The process of collecting information to evaluate if objectives and 
anticipated or assumed results of a management plan are being realized or if 
implementation is proceeding as planned. 
 
National Ambient Air Quality Standards (NAAQS) - Established under the Clean Air 
Act of 1963, there are primary standards, designed to protect public health, and secondary 
standards, designed to protect public welfare from known or anticipated air pollutants.   
 
National Environmental Policy Act (NEPA) - A law enacted by Congress in 1969 that 
requires federal agencies to analyze the environmental effects of all major federal 
activities that may have a significant impact on the quality of the human environment. 
 
National Forest Management Act (NFMA) - A law passed in 1976 as an amendment to 
the Forest and Rangeland Renewable Resources Planning Act that requires the 
preparation of regulations to guide that development. 
 
National Forest System (NFS) lands - National Forests, National Grasslands, and other 
related lands for which the Forest Service is assigned administrative responsibility. 
 
National Historic Preservation Act (NHPA) - An act that was enacted by the U.S. 
Congress in 1966 to protect historic sites and artifacts (16 U.S.C. 470).  Section 106 of 
the Act requires consultation with members and representatives of Indian tribes.   
 
National Register of Historic Places - A listing maintained by the National Park Service 
of areas which have been designated as historically significant.  The register includes 
places of local and state significance, as well as those of value to the nation in general. 
 
No action alternative - The management direction, activities, outputs, and effects that 
are likely to exist in the future if the current trends and management would continue 
unchanged.  Under NEPA, it means following the current approved Forest Plan 
management direction and guidance. 
 
Noxious weed - A designated plant species that causes negative ecological and economic 
impacts to both agricultural and NFS lands. 
 
Objective - A concise, time-specific statement of measurable planned results that 
respond to pre-established goals.  An objective forms the basis for further planning to 
define the precise steps to be taken and the resources to be used in achieving identified 
goals. 
 
Obliteration - The treatment of a disturbed area with the objective of returning 
productivity and hydrologic function to as near to natural conditions as possible. 
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Off-piste - Skiable terrain that is not associate with the formal trail network, typically 
including gladed, open-bowl, chute, and other advance dot expert terrain types 
 
Old growth - A stand that is past full maturity and showing signs of decadence; the last 
stage in forest succession.  Although the tree age, size, height, or density will vary by 
timber type, trees are usually 21" or larger dbh and 150 years or older. 
 
Overstory - The canopy or uppermost layer of the forest. 
 
Partial retention - See visual quality objectives. 
 
Particulates - Small particles suspended in the air and generally considered pollutants. 
 
Permit area - See Special Use Permit Area. 
 
pH - A numeric value used to represent the acidity or alkalinity of an aqueous solution.  
The Ph scale ranges from 0 (acidic) to 14.0 (basic); 7.0 is a neutral solution. 
 
Pharmaceuticals and personal care products (PPCPs) -  PPCPs comprise a very 
broad, diverse collection of thousands of chemical substances, including prescription and 
over-the-counter therapeutic drugs, fragrances, cosmetics, sun-screen agents, diagnostic 
agents, nutraceuticals, biopharmaceuticals, and many others.  This broad collection of 
substances refers, in general, to any product consumed by individuals for personal health 
or cosmetic reasons. 
 
Pile and burn - Natural or activity fuels that are piled by hand or with equipment and 
then burned.  Fuels are piled in openings where fire spread can be controlled and heat 
will do minimal damage to surrounding trees. 
 
Pod - The area comprising a lift and associated trails. 
 
Preferred alternative - The alternative selected from the range of alternatives which is 
favored by the lead agency. 
 
Prehistoric - The period prior to a written record, and may include emigrant exploration, 
trappers, miners, etc., but generally refers to the previous Native American (aboriginal) 
occupants of the area, who kept no written records. 
 
Prescribed burning - The intentional application of fire to wildland fuels under 
predetermined conditions.  This allows the fire to be confined to a specific area while 
producing the amount of heat and fuel consumption required to achieve planned 
objectives.  These objectives are usually fuel reduction, site preparation for regeneration, 
or wildlife habitat management. 
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Project area - The area encompassed by the development proposal including base area 
and the permit area. 
 
Proponent - The individual or business who is proposing the development.  In this case, 
the proponent is Arizona Snowbowl Resort Limited Partnership, Inc. 
 
Proposed action - A proposal made by the Forest Service to authorize, recommend, or 
implement an action to meet a specific purpose and need. 
 
Recreational Opportunity Spectrum (ROS) - A means of classifying and managing 
recreation opportunities based upon physical setting, social setting, and managerial 
setting.  The six different ROS classes briefly described are as follows: 
 
 a. Primitive (P) - An area three miles or more from roads and trails with motorized 

use; generally 5,000 acres or more in an essentially unmodified natural 
environment. 

 b. Semi-Primitive Non-motorized (SPNM) - An area 1/2 mile from roads and trails 
with motorized use; generally 2,500 to 5,000 acres with only subtle modifications 
to an otherwise natural setting. 

 c. Semi-Primitive Motorized (SPM) - Same as semi-primitive non-motorized but with 
motorized use; generally 2,500 to 5,000 acres with only subtle modifications to an 
otherwise natural setting. 

 d. Roaded Natural (RN) - An area 1/2 mile or less from roads; resource modifications 
range from evident to strongly dominant. 

 e. Rural (R) - The setting is substantially modified with structures or other cultural 
modifications. 

 f. Urban (U) - The setting is strongly dominated by structures, highways and streets. 
 
Record of Decision (ROD) - A document prepared within 30 days after the final EIS is 
issued which states the agency's decision and why one alternative was favored over 
another, what factors entered into the agency's decision, and whether all practicable 
means to avoid or minimize environmental harm have been adopted, and if not, why not. 
 
Rational Method - The stormflow estimation method that uses a runoff coefficient, 
uniform rainfall intensity and drainage area to estimate peak stormflow from a small 
watershed. 
 
Recreation visitor day (RVD) - Twelve hours of recreation use in any combination of 
persons and hours (i.e. one person for 12 hours, three persons for four hours, etc.). 
 
Revegetation - The re-establishment and development of self-sustaining plant cover.  On 
disturbed sites, this normally requires human assistance such as seedbed preparation, 
reseeding, and mulching. 
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Revegetation potential - The ability or capacity of a site to be revegetated after a 
disturbance, which often depends on the quantity and quality of topsoil remaining in 
place 
 
Roadless area - A National Forest area which satisfies the following criteria -a) larger 
than 5,000 acres or, if smaller than 5,000 acres, contiguous to a designated wilderness or 
primitive area, b)  contains no roads and, c)  has been inventoried by the Forest Service 
for possible inclusion in the Wilderness Preservation System. 
 
Scenery Management System (SMS) - A system designed for the inventory and 
analysis of the aesthetic values of NFS lands.  The SMS evolved from and replaces the 
VMS defined in Agricultural Handbook #462.  The SMS provides for improved 
integration of aesthetics with other biological, physical and social/cultural resources in 
the planning process.   
 
Scoping process - A process that determines the issues, concerns, and opportunities 
which should be considered in analyzing the impacts of a proposal by receiving input 
from the public and affected agencies.  The depths of analysis for these issues identified 
are determined during scoping.  
 
Section 7 consultation - Consultation required by the Endangered Species Act with the 
appropriate jurisdictional agency for a listed species. 
 
Sediment - Solid material, both organic and mineral, that has been transported from its 
site of origin by air, water, or ice. 
 
Sensitive species - Species which have appeared in the Federal Register as proposed 
additions to the endangered or threatened species list; those which are on an official State 
list or are recognized by the Regional Forester to need special management in order to 
prevent them from becoming endangered or threatened. 
 
Seral - The unique characteristics of a biotic community that is a developmental, 
transitory stage in an orderly ecological succession involving changes in species, 
structure, and community processes with time. 
 
Significant impact - A somewhat subjective judgement based on the context and 
intensity of the impact.  Generally, a significant impact is one that exceeds a standard, 
guideline, law, or regulation. 
 
Silviculture - The care and tending of stands of trees to meet specific objectives. 
 
Silvicultural prescription - The method selected to manage a forest stand.  Silvicultural 
prescriptions are broken into several broad types, including even-aged and uneven-aged.   
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Sites - Any place of past human activity. 
 
Skiers-at-one time (SAOT) - A term used to measure recreation capacity which means 
the number of skiers that can use a facility at one time.  See also Comfortable Carrying 
Capacity.   
 
Skier visit - Skier visitor day.  One visitor day equals one lift ticket sold. 
 
Skidding - Dragging logs from the stump to a collective point. 
  
Snag - A standing dead tree. 
 
Soil - A dynamic natural body on the surface of the earth, in which plants grow, 
composed of mineral and organic materials and living forms. 
 
Soil productivity - The capacity of a soil for producing plant biomass under a specific 
system of management.  It is expressed in terms of volume or weight/unit area/year. 
 
Special Use Permit (SUP) - A legal document, similar to a lease, issued by the U.S. 
Forest Service.  These permits are issued to private individuals or corporations to conduct 
commercial operations on National Forest System lands.  They specify the terms and 
conditions under which the permitted activity may be conducted. 
 
Stand - A community of trees or other vegetation, which is sufficiently uniform in 
composition, constitution, age, spatial arrangement, or condition to be distinguishable 
from adjacent communities and to thus, form a management entity. 
 
Study area - The geographical area that was analyzed to predict the possible effect that 
may be associated with proposed alternatives.  This area varies depending on the 
resource, but often coincides with the special use permit boundary. 
 
Sublimation - The changing from a solid to a gaseous state or from a gaseous to a solid 
state without becoming a liquid. 
 
Subwatershed -A subdivision within a watershed. 
 
Succession -The replacement in time of one plant community with another. 
 
Threatened species - Any species which is likely to become an endangered species 
within the foreseeable future and which has been designated in the Federal Register as a 
threatened species. 
 
Understory - Low-growing vegetation (herbaceous, brush or reproduction) growing 
under a stand of trees.  Also, that portion of trees in a forest stand below the overstory. 
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U. S. Fish and Wildlife Service (USFWS) - The agency of the Department of the 
Interior responsible for managing wildlife, including non-ocean going species protected 
by the Endangered Species Act.   
 
Viability - The ability of a wildlife or plant population to maintain sufficient size so that 
it persists over time in spite of normal fluctuations in numbers; usually expressed as a 
probability of maintaining a specific population for a specified period. 
 
Visual Management System (VMS) - As defined in Agricultural Handbook #462, 
provides a method for setting measurable objectives for the management of the visual 
resource.  It provides standards for inventorying the visual resource and documenting 
changes in the landscape. 
 
Visual quality - Describes the degree of variety in the landscape, created by the basic 
vegetative patterns, landform, and water forms.  Landscapes with the greatest variety or 
diversity have the greatest potential for high scenic value or visual quality. 
 
Visual Quality Objective (VQO) - A set of measurable maximum levels of future 
alteration of a characteristic landscape.  These levels are as follows: 
 

1. Preservation (P) - Ecological change only here. 
2. Retention (R) - Human activities are not evident to the casual Forest visitor. 
3. Partial Retention (PR) - Human activity may be evident but must remain 

subordinate to the characteristic landscape. 
4. Modification (M) - Human activity may dominate the characteristic landscape, 

but must, at the same time, follow naturally established form, line, color, and 
texture.  It should appear as a natural occurrence when viewed in the 
foreground or middle ground. 

5. Maximum Modification (MM) - Human activity may dominate the 
characteristic landscape but should appear as a natural occurrence when 
viewed as background. 

6. Enhancement (E) - A short-term management alternative which is done with 
the express purpose of increasing positive visual variety where little variety 
now exists. 

 
Visual resource - The composite of basic terrain, geologic features, water features, 
vegetative patterns, and land use effects that typify a land unit and influence the visual 
appeal the unit may have for visitors. 
 
Water quality - Refers to the chemical, physical, or biological characteristics that 
describe the conditions, of a river, stream, or lake. 
 
Water Rights - The legal right to use water. 
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Watershed - The entire area that contributes water to a drainage system or stream. 
 
Wilderness - Under the 1964 Wilderness Act, wilderness is undeveloped federal land 
retaining its primeval character and influence without permanent improvements of human 
habitation.  It is protected and managed so to preserve its natural conditions. 
 
Winter Range - That part of the home range of a species where 90 percent of the 
individuals are located during the winter at least five out of ten winters. 
 
WRENSS - The Environmental Protection Agency’s Handbook An Approach to Water 
Resources Evaluation of Non-Point Silvicultural Sources (WRENSS). 
 
WRNSHYD - The PC computerized version of Chapter III – Hydrology of the WRENSS 
Handbook. 
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Chapter 1 .....................................................................24 
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Chapter 1 ...............................................................14, 20 
Chapter 2 .....................................................5, 50, 51, 57 
Chapter 3 ............. 17, 162, 177, 202-206, 216, 221, 351, 
 353, 358, 359, 370 

Arizona Department of Transportation 
Chapter 2 .....................................................................38 
Chapter 3 ...............................................................41, 42 

Arizona Pollutant Discharge Elimination System 
Chapter 2 .....................................................................57 

Average Daily Traffic 
Chapter 3 ............................................................... 42-51 
Chapter 3 ........................................................... 202-206 
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bald eagle 

Chapter 2 .....................................................................58 
Chapter 3 ................................... 300, 302, 318, 325, 329 

Bed, Board & Booze 
Chapter 1 .....................................................................18 
Chapter 2 ...............................................................46, 47 
Chapter 3 ........................................................... 116-127 

Best Management Practice 
Chapter 2 ...............................................................21, 23 
Chapter 3 ...................................................257, 259, 272 

Biological Assessment 
Chapter 3 ................................... 282, 290, 300, 318, 325 

Biological Evaluation 
Chapter 3 ...........................................................282, 300 

black-footed ferret 
Chapter 2 .....................................................................58 
Chapter 3 ....................................300, 303, 318, 325-329 

C 
candidate species 

Chapter 3 ...................................................................282 
Clean Air Act 

Chapter 3 ....................................................351-353, 357 
Clean Water Act 

Chapter 3 ...................................................175, 188, 202 
comfortable carrying capacity 

Chapter1 ..............................................................3, 8, 18 
Chapter 2 ........................................... 2, 5, 17, 34, 48, 49 

Chapter 3......................... 40, 41, 46, 108, 129, 132-147, 
 152-157, 357, 359 

consumptive use 
Chapter 3................................................................... 222 

critical habitat 
Chapter 3............................................................ 281-290 

Council on Environmental Quality 
Chapter 2................................................................. 1, 21 
Chapter 3........................................................ 1, 362-369 

criteria pollutants 
Chapter 1..................................................................... 24 
Chapter 2..................................................................... 61 
Chapter 3................................................... 352, 357, 359 

critical habitat 
Chapter 2..................................................................... 56 
Chapter 3........................................................... 134, 300 

cultural resource 
Chapter 2..................................................................... 22 
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Department of Environmental Quality 

Chapter 2................................................................. 5, 57 
Chapter 3................................................... 162, 205, 353 

developed recreation 
Chapter 1....................................................................... 4 
Chapter 3..........................................3, 56, 305, 327, 370 

dispersed recreation 
Chapter 3................................................................... 135 

disproportionate effect 
Chapter 3................................................................... 367 

E 
emissions 

Chapter 1..................................................................... 16 
Chapter 2......................................................... 22, 28, 44 
Chapter 3.................................................35-37, 351-359 

endangered species 
Chapter 2..................................................................... 58 
Chapter 3............................................134, 281, 316, 325 

environmental justice 
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Environmental Protection Agency 
Chapter 1..................................................................... 24 
Chapter 3....................... 34, 175, 185-188, 200-205, 362 

erosion 
Chapter 1..................................................................... 21 
Chapter 2.................................................... 22, 25-27, 55 
Chapter 3........................56, 238-259, 270-272, 296-299 

evapotranspiration 
Chapter 1..................................................................... 21 
Chapter 2..................................................................... 54 
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F 
fire suppression 

Chapter 2 .................................................................6, 37 
Chapter 3 ....................................150-155, 200, 304, 311 

Full Time Equivalents 
Chapter 3 ........................................... 82, 90, 93, 97, 102 

G 
gray water 

Chapter 3 ...................................................................204 
groundwater 
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Interdisciplinary Team 
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Kachina Peaks Wilderness 

Chapter 1 ...........................................................2, 19, 24 
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Chapter 3 .......................................25, 27, 31, 59-62, 69, 
 135-137, 147, 148, 219, 280, 281, 287, 294-298, 300, 
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L 
Land and Resource Management Plan 

Chapter 2 .....................................................................32 

M 
Management Indicator Species 

Chapter 1 .....................................................................23 
Chapter 2 .....................................................................58 
Chapter 3 ............................................ 305-319, 325-333 

migratory birds 
Chapter 2 .....................................................................58 
Chapter 3 ....................................................300, 312-333 

minority 
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montane grasslands 
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Chapter 2..................................................................... 56 
Chapter 3................................................................... 315 

N 
National Ambient Air Quality Standards 

Chapter 1..................................................................... 24 
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National Register of Historic Places 
Chapter 1..................................................................... 14 
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Nitrogen 
Chapter 1..................................................................... 22 
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noxious weeds 
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APPENDIX A – CONCEPTUAL SNOWMAKING 
WATER IMPOUNDMENT DESIGN  

In order to complete a proper stability analysis and dam breach model, it is necessary to prepare 
a conceptual design layout of the snowmaking water impoundment facility.   
 
DESIGN LAYOUT 
The snowmaking water impoundment is proposed to be located just below (and to the south of) 
the ridgeline along the southern edge of the SUP area – near the top terminal of the existing 
Sunset Chairlift.  The proposed impoundment is to be a geosynthetic lined pond with an earthen 
embankment.  Figure A-1 shows the approximate layout of the pond and embankment.  The 
conceptual design assumes a 15-foot wide embankment crest and a 15-foot wide access road 
around the perimeter of the pond for maintenance access.  The crest elevation is 9,957 feet above 
AMSL.  The impoundment floor is at 9,922 feet above AMSL, with 2:1 (horizontal to vertical) 
side slopes.  The downstream face of the embankment is also at 2:1. 
 
Approximate dimensions of the snowmaking impoundment are 1.9 acres in surface area with a 
maximum depth (floor to crest of the embankment) of 35 feet.   
 
 



Figure A-1 
Proposed Snowmaking Water Impoundment Site 

 
 
The embankment height from crest to toe is 24.5 feet.  Maximum possible storage (to the 
embankment crest) is 38.8 acre feet.  This makes the structure a non-jurisdictional dam in the 
State of Arizona. (less than 25-foot crest to toe embankment height and less then 50 acre feet of 
storage).  Although the structure would not have to be permitted as a jurisdictional dam, the State 
of Arizona would still have a notification requirement.   
 
It is assumed that the embankment would be a simple, homogeneous embankment and that all 
materials used in the embankment construction would be generated on site from excavation in 
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the proposed impoundment area.  Based on the layout shown in Figure A-1, and the assumptions 
described above, the pond excavation would generate approximately 120,880 bank cubic yards 
(CY) of debris.  Assuming a 15 percent shrinkage factor during compaction, the embankment 
would require approximately 12,300 CY of debris for construction.  This produces an excess of 
cut on the order of 108,580 CY that would need to be disposed of in grading operations 
elsewhere – either on- or off-site.  Soils encountered in the test pit excavations contained cobbles 
and boulders ranging from five percent to 20 percent of the excavated volume.  Cobbles eight 
inches and larger must be excluded from any fill material used in dam embankment construction 
due to compaction restrictions and the overall percentage of cobbles (particles over three inches 
in diameter) must be such that cobbles are not allowed to nest (group together).  Therefore, some 
processing of fill material should be anticipated during construction.  Due to the large imbalance 
in cut to fill volumes, it is not anticipated that any difficulty would be encountered in creating a 
sufficient volume of fill material meeting gradation specifications for compaction.  Due to the 
depth of excavation required to achieve storage of 10,000,000 gallons of water, it should be 
anticipated that excavation would encounter zones of large boulders, weathered bedrock 
requiring ripping for removal, and, in the deepest portions of the pond, hard, unweathered 
bedrock that could require blasting for removal. 
 

Figure A-2 
Snowmaking Pond Height Capacity Curves 
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The recommended liner would be a 60 mil High Density Polyethylene (HDPE).  Since the 
impoundment would store only clear water with no undesirable constituents, there are no 
environmental consequences to leakage (with respect to water quality).  Therefore, a composite 
liner system (HDPE overlying a compacted clay bedding layer) would not be necessary and the 
local sand could be used as bedding for the HDPE liner.  Any bedrock, boulders, or cobbles 
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exposed during the pond excavation should be removed and/or covered with not less than six 
inches of sand with not more than 30 percent by weight gravel sizes and a maximum particle size 
not greater than ¾-inch.  It is not necessary to protect HDPE from ultraviolet light, although 
covering the plastic may further extend its useful life.   
 
Exposed plastic on a 2:1 slope presents a problem for wildlife.  The water in the impoundment 
would almost certainly attract local wildlife that would attempt to drink at the edge.  The plastic 
is very slippery and animals can easily slip into the pond.  Once they are in the water it is almost 
impossible for them to climb back out of the impoundment and drowning is likely.  This hazard 
can be mitigated by fencing wildlife out (although the smaller animals are difficult to exclude in 
this way).  An alternative to fencing is to cover the plastic with soil.  However the interface 
friction between HDPE and soil is commonly in the range of 14° to 18° and soil will not stay on 
the surface of a 2:1 slope (26.5°) or even at a 3:1 slope (18.4°).  An expandable geocell grid 
filled with the local sand and gravel would keep the soil in place and provide a surface conducive 
to both wildlife and operating personnel.  The geocell surface would also provide a buffer against 
the greatest post-construction puncture risk which is ice loading. 
 
This storage facility will require an Operation & Maintenance inspection by a qualified Forest 
Service engineer on an annual basis.  Timing of said inspection shall be such to allow correction 
of discovered safety deficiencies prior to the immediately following season of operation.  
Inspection criteria shall be according to current safety criteria and engineering state-of-art 
judgment, and manual FSM 7500 direction.  In addition, there shall be completed within three 
calendar days after any event of any unusual event; such as an earthquake of Richter magnitude 
5.0 or greater within a twenty-mile radius of the event epicenter, in the event of an overtopping 
event, or at the discretion of the Forest Service.  The Forest Service shall be notified by the 
facility owner/operator in the event of any unusual facility operational behavior or physical 
characteristic. 
 
SITE INVESTIGATION 
Three test pits were excavated at the site of the proposed snowmaking water impoundment using 
a small backhoe.  The location of each test pit (TP1, TP2 and TP3) is shown on Figure A-1.  The 
test pits permitted inspection of the near surface soil profile and the sampling of the on-site soils 
for laboratory testing. 
 
The observed soil profiles would be described as follows: 
 

TEST PIT #1 
• 0 to two feet - Loose to medium dense, fine to medium grained well graded to silty sand 

(SM), brown, colluvial soil with root mass (scattered roots to three feet) and three to eight 
inches of poor topsoil. 

• Two to 10 feet – Medium dense to dense, fine to medium grained well graded to silty 
sand (SM), brown, colluvial soil with occasional cobbles and boulders (less than five 
percent). 

• Refusal hard silty fine sand, gray (weathered rock) at 10 feet. 
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TEST PIT #2  
• 0 to 1.2 feet - Loose to medium dense, fine to medium grained well graded to silty sand 

(SM), brown, colluvial soil with root mass (scattered roots to three feet) and eight to 12 
inches of topsoil. 

• 1.2 to 10 feet – Medium dense to dense, fine to medium grained well graded to silty sand 
with gravel (GC/GM), brown, colluvial soil with cobbles and boulders (15% +/-).  
Cobbles and boulders range from three inches to 18 inches in diameter, six inches 
diameter typical.  Increasing clay content with depth. 

• Refusal on boulders and weathered rock at 10 feet. 
 

TEST PIT #3  
• 0 to 2.5 feet - Loose to medium dense, fine to medium grained well graded to silty sand 

(SM), brown, colluvial soil with root mass (scattered roots to three feet) and eight to 12 
inches of topsoil. 

• 2.5 to eight feet – Medium dense to dense, fine to medium grained well graded to silty 
sand with gravel (GM), brown, colluvial soil with cobbles and boulders (20 percent +).  
Cobbles and boulders range from three inches to 36 inches in diameter, 12 inches 
diameter typical.  Nested boulders at four to five feet. 

• Refusal on boulders and weathered rock at eight feet. 
 
Bulk samples of the colluvial soil were obtained from each test pit and submitted for particle size 
analysis/plasticity testing.  All samples were found to be non-plastic (no significant clay content) 
with the exception of TP2 which contained measurable amounts of a low plasticity clay (Liquid 
Limit (LL) of 23 and Plasticity Index (PI) of 6).  Particle size analyses include two samples from 
test pits excavated at an alternate site located to the southwest and at significantly lower 
elevation (the glade site).  Soils at this alternate site were similar but somewhat finer grained. 
 
SITE HYDROLOGY 
Detailed design of spillways and other hydraulic control structures is beyond the scope of this 
study.  The proposed snowmaking water impoundment site is located near the ridgeline and has 
only a very small contributing area upslope.  A 15-foot wide roadway required for construction 
and maintenance is proposed to completely surround the impoundment.  A small diversion ditch 
along the outside edge of this road would intercept and completely remove any flow from the 
very small basin upstream of the impoundment.  Therefore, there is not anticipated to be a 
significant contribution of runoff to the impoundment from upslope areas.  A small emergency 
spillway structure should be included in the southeastern abutment of the embankment to protect 
the structure against overtopping from operator errors or equipment failures during impoundment 
filling and from direct precipitation within impoundment limits during extreme events. 
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SLOPE STABILITY 
Slope stability models were developed and analyzed for the downstream embankment of the 
snowmaking water impoundment site.  While site-specific laboratory testing of the on-site soils 
for shear strength parameters has not been performed, for this conceptual level design effort, 
conservative assumptions have been made for the shear strength parameters.  The following 
shear strength characteristics have been assigned: 
 

• For the native non-plastic sands above the weathered bedrock surface, a friction angle of 
28° and cohesion of 500 pounds per square foot (psf). 

• For the compacted sands in the pond embankment, a friction angle of 30° and cohesion of 
800 psf. 

• For zones containing nested boulders and weathered bedrock, a friction angle of 45° and 
cohesion of 500 psf. 

• For the bedrock materials, no specific shear strength was assigned, however, failure 
surfaces were constrained from penetrating the bedrock surface. 

 
Analyses were performed using a computer assisted limit equilibrium model called SLOPE/W.  
The slope stability analysis that was performed indicates that the required stability criteria are 
met by all of the conditions analyzed. 
 
The stability results for the observed range of conditions on site (a slope range of five to 50 
percent, 20 to 40 percent typical) indicate that the Snowbowl’s trails are very stable, even at the 
upper slope range of 50 percent.  High artesian pressures would be required to induce instability 
in the soil layer, even at a grade of 50 percent.  The presence of an abundance of woody 
vegetation tends to increase the stability of near surface, shallow slopes due to the reinforcing 
effect of root structure. 
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APPENDIX B – PROPOSED FOREST PLAN 
AMENDMENT 

FOREST SERVICE DIRECTION FOR AMENDING FOREST PLANS 
Forest Service requirements for amending forest plans are included in agency regulations and 
policies.  These require that proposed activities be consistent with forest plans and that proposed 
activities which may be in conflict with the Forest Plan either be denied, modified (so as to be 
consistent), or that the Forest Plan be amended.  Regulations at 36 CFR 219.10(f) direct the 
Forest Service to consider whether a proposed amendment to a forest plan would be considered a 
significant change.   
 
The Forest Service is authorized to implement amendments to forest plans in response to 
changing needs and opportunities, information identified during project analysis, or the results of 
monitoring and evaluation.  The process to consider Forest Plan amendments, review them for 
significance, document results, and reach a decision is contained in Forest Service Manual 
(FSM) 1922 and Forest Service Handbook (FSH) 1909.12, Chapter 5.  An assessment of a 
proposed amendment’s significance in the context of the larger Forest Plan is a crucial part to the 
process.  It is important to note that the definition of significance for amending a forest plan (36 
CFR 219.10(f) and FSH 1922.5) is not the same significance as defined by NEPA.  Under 
NEPA, significance is determined by whether a proposal is considered to be a “major federal 
action significantly affecting the quality of the human environment,”1 or whether the relative 
severity of the environmental impacts would be significant based on their context and intensity.2   
 
In contrast, the National Forest Management Act (NFMA) requires that proposed Forest Plan 
amendments be evaluated for whether they would constitute a significant change in the long-
term goods, outputs, and services projected for an entire National Forest.  Amendments that are 
not significant may be adopted following disclosure and notification in an environmental 
document, such as an EA, EIS, or a supplement to one of these documents. 
 
The criteria to analyze the significance of a Forest Plan amendment are summarized below.3  
Each of the four criteria for determining significance of the proposed amendment is responded to 
directly later. 
 
1. Timing.  When the change in the Forest Plan would take place relative to the planning period 

and scheduled revisions of the plan. 
  
2. Location and size.  Location and size of the area affected compared to the size for the overall 

planning area. 
                                                 
1 40 CFR 1502.3 
2 40 CFR 1508.27 
3 USDA-FS, 1992, Forest Service Handbook 1909.12 
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3. Goals, Objectives, and Outputs.  How, or to what degree, the amendment would affect the 

long-term relationship between levels of goods and services projected by the Forest Plan. 
 

4. Management Prescription.  Whether the change would apply only to a specific situation, or to 
future situations across the planning area. 
 

PROPOSED AMENDMENT TO THE CNF FOREST PLAN 
In order to respond to changing needs and opportunities on the Forest since the Forest Plan was 
adopted in 1987, a minor, non-significant Forest Plan amendment has been incorporated into the 
Proposed Action.  This Forest Plan amendment is for Management Area 15 – Developed 
Recreation Sites.  As indicated in Management Area 15, current management emphasis for 
Developed Recreation Sites states that: “Facility development at the Snow Bowl ski area is 
guided by the Final Environmental Impact Statement of 1979.”4

 
The original management emphasis in the Forest Plan failed to allow for changed circumstances 
that may required and initiate a new environmental analysis of the ski area operations; therefore, 
the Final Environmental Statement of 1979 did not provide for unforeseen future guest and 
operational amenities such as snowmaking and developed snowplay at the Snowbowl.  This 
management direction needs to be more inclusive and reference the Snowbowl’s Master 
Development Plan as developed from approved NEPA decisions.  This amendment applies to all 
of the alternatives analyzed in detail in this FEIS.   
 
In order to allow current and potential future proposals at the Snowbowl to be in compliance 
with Forest Plan direction, the Alternatives 1, 2 and 3 include replacing the following 
management emphasis on page 188 of the Forest Plan:  
 

“Facility development at the Snow Bowl ski area is guided by the Final 
Environmental Impact Statement of 1979.” 

 
With the following statement:  
 

“Facility development at the Snow Bowl ski area is guided by the Ski Area Master Development 
Plan as based on approved NEPA analysis.” 

 
As per FSH 1909.12, the four criteria for determining significance of the proposed amendment 
are responded to directly. 
 

1. Timing.  When the change in the Forest Plan would take place relative to the planning 
period and scheduled revisions of the Plan.   

 

                                                 
4 USDA Forest Service, 1987, pg. 188 
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The CNF is currently in the very initial steps of undertaking a formal Forest Plan revision 
process.  A Notice of Intent to prepare and Environmental Impact Statement (NOI) is not 
scheduled to be submitted to the Federal Register until 2006, with a potential Record of 
Decision (ROD) in 2009.  Therefore, because the completion of the Forest Plan revision 
process is not imminent, this non-significant Forest Plan amendment is being proposed at 
an appropriate time.   

 
2. Location and size.  Location and size of the area affected compared to the size for the 

overall planning area. 
 

The CNF includes approximately 1,821,495 contiguous acres in north central Arizona.  
This proposed Forest Plan amendment would pertain to NFS lands within Snowbowl’s 
existing 777-acre SUP area only, representing approximately 0.04 percent of the Forest.   
 

3. Goals, Objectives, and Outputs.  How, or to what degree, the amendment would affect 
the long-term relationship between levels of goods and services projected by the Forest 
Plan. 
 
This amendment intends to improve the long-term relationship between levels of goods 
and services projected by the Forest Plan.  As per the Forest Plan and the SUP, 
Snowbowl’s permit area is managed for developed recreation.  This proposed Forest Plan 
amendment is consistent with the developed recreation theme, and is not anticipated to 
negatively impact the long-term relationship between levels of good and services in any 
way.   

 
4. Management Prescription.  Whether the change would apply only to a specific situation 

or to future situations across the planning area. 
 

The proposed Forest Plan amendment is specific to the Snowbowl SUP area within 
Management Area 15.  This amendment would not apply to the entire Management Area 
or any other current or future situations on the CNF.   

 
Subsequent to issuance of the Final EIS and ROD, Snowbowl will be required to prepare and 
submit an updated Approved Master Development Plan document which corresponds to the final 
approved alternative.  The Approved Master Development Plan will guide the future 
development of the Snowbowl. 
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APPENDIX C – CUMULATIVE EFFECTS TABLES 

Tables C-1 and C-2 provide information on past, present and reasonably foreseeable future activities that were used in the cumulative 
effects analyses provided in Chapter 3.   

 
Table C-1 

Cumulative Effects Matrix 
Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Kachina Peaks Wilderness Peaks Designation of Wilderness Area will result in 
diminished land use activities such as logging, 
mining, and road-building.  

Designated 1985  Cultural 
 Recreation  
 Visual 
 Wildlife 

18,705 acres 

White Vulcan Mine 
Settlement and 
Reclamation 

Eastern slope of 
Peaks 

Reclamation and closure of the White Vulcan Mine.  
This project is located on the opposite side of San 
Francisco Mountain from the Snowbowl operations. 

Ongoing, to be 
completed by 2010. 

 Cultural  
 Visuals  
 Wildlife 
 Watershed  

130 acres 

San Francisco Mountain 
Mineral Withdrawal 

All of Peaks 
except 
Wilderness 

The Peaks and surrounding area was withdrawn from 
availability for mineral entry in 2000.  The 
designated area of special protection totals 
approximately 74,381 acres. This will limit potential 
ground disturbing activities associated with mining 
operations.  This action precludes individuals and 
entities from staking a mineral claim in preface to 
planned extraction activities within the withdrawn 
area.   

Completed 2000  Cultural 
 Visuals 
 Recreation 
 Wildlife 
 Soils  
 Watershed 
 Economics 

75 acres 

Snowbowl Road Parking 
Restriction 

Snowbowl Road Parking along the Snowbowl Road in the winter is 
restricted and enforced, snow play at Snowbowl and 
along road closed. 
 

Ongoing  Cultural  
 Recreation  
 Traffic 
 Social 

12 miles 
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Table C-1 
Cumulative Effects Matrix 

Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Peaks Nomination to 
National Register 

Peaks 
Withdrawal area 

The Forest Service is in the process of completing a 
National Register nomination for the Peaks as a 
Traditional Cultural Property (TCP).  The area to be 
designated as a TCP would be inclusive of the 
Arizona Snowbowl SUP and would encompass 
74,380.5 acres of NFS lands. 

2004 nomination 
process will be 
complete 

 Cultural  74,381 acres 

Peaks Segment of the 
Arizona  Trail 

Western slopes 
of Peaks 

Designate and construct a non-motorized trail from 
Sandy Seep to Kelly Tank (Peaks Segment). The 
segment is approximately 31.0 miles, traveling north 
between Hart Prairie and the Kachina Peaks 
Wilderness to Kelly Tank.  Includes the additional 
trailhead at the Snowbowl parking area and a 0.4-
mile connector trail that includes a short interpretive 
trail loop at the trailhead. 

Pending DN/FONSI as 
of December 2003 

 Cultural 
 Recreation 
 Wildlife 

Approximately 
31 miles 

Bebbs Willow Restoration 
Project 

Lower Hart 
Prairie 

Using prescribed burning, tree thinning, soils and 
water rehabilitation to restore Bebbs willow-wet 
meadow community.  The objective is to improve the 
hydrologic function in the 170-acre Fern Mountain 
Botanical Area by increasing groundwater 
availability in the shallow perched aquifer and 
springs that support the riparian habitat. 

NEPA decision 2001 
Implementation 
ongoing 

 Vegetation 
 Cultural 
 Watershed   
 Soils  
 Air quality 

600 Acres 

Fort Valley Restoration 
Project 

Lower south and 
west slopes of 
Peaks 

Involves restoration of forest lands in and around the 
urban Flagstaff interface by using tree thinning, 
prescribed burning, and road and trail management 
techniques.  The effects of the proposed Fort Valley 
Ecosystem Restoration are limited to the local area 
and the techniques of tree thinning, prescribed 
burning, and road and trail management proposed for 
Fort Valley Ecosystem and has been determined to 
not have significant environmental impacts.   

NEPA decision 2000, 
implementation 
ongoing 

 Fire 
 Vegetation 
 Wildlife 
 Visual  
 Air quality 

9,100 Acres 
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Table C-1 
Cumulative Effects Matrix 

Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Transwestern Lateral 
Pipeline Project 

West Flagstaff to 
Snowbowl Road 

Constructed in 1992, this pipeline project brought 
natural gas service to the eastern portion of Fort 
Valley.  There is on-going operation, maintenance, 
and construction activities for the 6 inch natural gas 
pipeline, which extends through Forest Service land 
for a distance of six miles within a 50 foot right-of-
way.   

Construction 1992  Vegetation  
 Soils  
 Watershed 
 Wildlife 
 Economics 

6 miles 
50’ ROW 

Snowbowl Wireless 
Telephone 
Communications Site 

Snowbowl SUP 
area at 
Maintenance 
Shop 

Installation of a 125-foot tall cellular tower near 
Snowbowl’s maintenance shop was approved via a 
Decision Notice in August 2000.  However, it has not 
been constructed.  It is assumed that this facility will 
be eventually constructed independent of any actions 
taken by the ski area.

NEPA complete in 
2000, facilities have not 
been built.  
Construction expected 
in 2004 

 Visuals 
 Cultural  
 Economics 

0.2 Acre 
VQO 

Inner Basin Water 
Pipeline Development and 
Maintenance 

Inner Basin/east 
side of Peaks to 
Schultz Pass 

Existing pipeline under permit to City of Flagstaff.  
Annual repair and maintenance including pipeline 
replacement activities.  
 

Ongoing/Maintenance 
only 

 Cultural 
 Wildlife 
 Soils 
 Watershed 

20 Miles 
30’ ROW 

Private Land 
Development 

Lower Hart 
Prairie 

Residential and summer home development exists on 
private lands in Hart Prairie, downhill from the 
Snowbowl facility.  These homes are primarily used 
during the summer months, as no winter road access 
exists.  Currently, there are approximately 13 summer 
homes developed in the lower Hart Prairie area.  
Additionally there are approximately four parcels of 
land which could potentially be developed as home 
sites. 
 
Development is presently limited and likely to remain 
low density due to Coconino County zoning 
restrictions and availability of land and water 
supplies. 

Ongoing  Cultural 
 Recreation  
 Visuals 
 Wildlife 
 Soils 
 Watershed 
 Vegetation 
 Noise 
 Water quality 
 Traffic 
 Economics 

Acres 



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Appendix C – Cumulative Effects Tables 
Page C-4 

Table C-1 
Cumulative Effects Matrix 

Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Miscellaneous/ongoing 
Recreational Uses 

Peaks Area Ongoing recreational use of the area including 
weddings, reunions, recreation events, hiking, 
bicycling, OHV use, vehicle travel on misc, 
horseback riding, cross-country skiing, dirt roads, 
camping, hunting.  The USFS has developed best 
management practices to mitigate current and future 
recreational land uses. 

Ongoing  Recreation 
 Cultural 
 Visuals 
 Wildlife 
 Soils 
 Watershed 
 Vegetation  
 Noise 
 Traffic 
 Economics 
 Social 
 Noise 

PAOT 

Power line Maintenance Power line from 
Snowbowl Road 
to permit area 

Ongoing maintenance activities including clearing of 
hazard trees. 

Ongoing  Wildlife  
 Cultural 
 Noise 
 Vegetation 

5 miles 
50’ ROW 

Inner Basin Well Field Inner Basin of 
the Peaks 

Operation of the Inner Basin well field as part of 
Flagstaff’s potable water system.  This lies outside of 
the proposed areas of snowmaking and associated 
snowmelt runoff from Snowbowl operations. 

Ongoing since turn of 
the century 

 Watershed 
 Cultural 

Acre feet 

Snowbowl Road Paving Snowbowl Road Reconstruction and paving of the road. Construction competed 
in 1988 

 Cultural 
 Recreation, 
 Visual 
 Wildlife 
 Traffic 
 Noise 

12 miles 

Various Aspen 
Regeneration and 
exclosure fences 

Peaks area Fencing of aspen areas to promote regeneration. Ongoing  Vegetation 
 Wildlife 
 Visual 

400 Acres 
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Table C-1 
Cumulative Effects Matrix 

Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Use of city reclaimed 
water  

Flagstaff area Use of reclaimed water for irrigation.  Reclaimed 
water for the Snowbowl would not be available for 
other reuse.  City of Flagstaff Utilities Department 
records (2003) indicate there are only limited 
demands for reclaimed water during the winter 
months when diversion to Snowbowl would occur. 

Ongoing  Watershed 
 Water Quality 

Acre feet of 
water used 

City Water Well Fields Flagstaff area 
aquifers 

Operation and continued development of the City of 
Flagstaff domestic water supply. 

Ongoing  Watershed Acre feet 

Miscellaneous 
improvement projects 
along Highway 180 

Highway 180 
between 
Flagstaff and 
Snowbowl 

Miscellaneous improvements increasing visibility, 
safety and speed limits. 
 

1990 to 2000  Traffic N/A 

Grand Canyon Traffic Highway 180 
between 
Flagstaff and the 
Grand Canyon 

Seasonal (i.e., spring, summer and fall) traffic levels 
on Highway 180 attributable to attendance at the 
Grand Canyon. 

Ongoing  Traffic ADT/AADT 

Miscellaneous facilities 
and trail construction 
within Snowbowl’s SUP 
area 

Snowbowl SUP 
area 

Construction of lifts, trails, buildings and parking 
areas between 1938 and present. 

1938 to present  Cultural 
 Recreation 
 Visuals 
 Traffic 
 Noise 
 Vegetation 
 Wildlife 
 Soils 

 

Summer events held at 
Snowbowl 

Snowbowl SUP 
area 

Occasional events (weddings, concerts and festivals) 
held at Snowbowl throughout the summer 

Ongoing  Recreation N/A 

Continued growth of the 
Phoenix metropolitan area

Regional N/A N/A  All N/A 

 
 

     



 
Arizona Snowbowl 

Facilities Improvements Final Environmental Impact Statement 
Volume 1 

Appendix C – Cumulative Effects Tables 
Page C-6 

Table C-1 
Cumulative Effects Matrix 

Past, Present and Reasonably Foreseeable Future Projects 

Project Location Description Status 
Potentially 

Affected 
Resource 

Units of 
measure 

Improvements to Highway 
180 in 1994

five miles of 
Highway 180 
from Cheshire to 
Snowbowl

Clearing, wider shoulders and a turn-lane to 
specifically accommodate Snowbowl-related traffic 
and safety issues between Snowbowl Road and 
Flagstaff.   

Complete   Traffic N/A 

Historic traffic on 
Highway 180 related to 
dispersed snowplay and 
the Nordic Center

Greater Flagstaff 
area 

Highway 180 from Flagstaff, north of Snowbowl 
Road 

Continuing   Traffic 
 Recreation 

N/A 

Patented mining claims  
 

east slopes of the 
Peaks  

Mines are experiencing erosion problems Historic and present  Cultural 
 Soils 
 Wildlife 
 Visuals 

unknown 
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Table C-2 
Development History Within the Snowbowl SUP Area: 1982-1999 

Year Project 

1982 

1979 EIS appeal process 
completed & Preferred 
Alternative approved for 
development master plan that 
included: 

 206 acres of ski trails 
 Comfortable Carrying Capacity (CCC) of 2825 
 Parking of 8.1 acres 
 Base Lodge Capacity 1/3 of CCC or 940 seats 
 Approval for total of five chair lifts and one Poma 

1982 Hart Prairie Chairlift constructed.  

1982 Fairfield Communities purchases Snowbowl. 

1983 Construction of:  Hart Prairie Lodge (14,000 sq. ft.), Sunset Chairlift and three ski trails totaling 26 acres.

1986 Agassiz Chairlift replaced with new CTEC triple. 

1987 CNF Forest Plan approved; adopts Selected Alternative in 1979 EIS as management emphasis for 
Snowbowl.  

1988 Widening of Snowbowl Road and paving begins. 

1988 Black Jack (trail #17) constructed. 

1989 Snowbowl is listed for sale and continues to operate. 

1992 Fairfield Snowbowl sold to Arizona Snowbowl Limited Partnership.  40-year Special Use Permit issued. 

1993 Improvements to Hart Prairie lodge approved. 

1993 Categorical Exclusion signed for widening Logjam (trail #25). 

1994 Categorical Exclusion issued for miscellaneous improvements including: installing portable handle tow, 
replacing Hart Prairie Chairlift, new addition to Hart Prairie Lodge, new offices, and utility upgrades. 

1994 Completion of Logjam widening. 

1994 Master Concept Plan submitted, based on 1979 EIS. 

1995 Completion of Hart Prairie Lodge addition; ticket offices, retail store, drop off, ADA ramps, deck, and 
rental shop expansion. 

1997 
(June) Construction of Lava (trail #41a) and Volcano (trail #43c) via Categorical Exclusion.  Approval 
also includes hiking trail from Spur Catwalk (trail #27) to Midway (trail #24) and the widening of Spur 
Catwalk, which were not completed. 

1997 (October) Scoping letter sent to public notifying Snowbowl’s intention to implement projects approved in 
1979 EIS.  Previously-approved projects to be analyzed under an EA.   

1997 (November) EA open house at Snowbowl. 

1997 (December) Second EA open house at City Hall, due to public outcry on proposal. 

1998 (February) Question of TCP arises and review of bulletin 38 by USFS, discussion on NHPA, SHPO, 
eligibility questions. 

1998 (February) Work on EA suspended. 
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MEMORANDUM OF AGREEMENT BETWEEN THE USDA FOREST 
SERVICE, ADVISORY COUNCIL ON HISTORIC PRESERVATION, 
AND THE ARIZONA STATE HISTORIC PRESERVATION OFFICER 
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Annex X 

  United States of America: Situation of the Native Americans 
in relation to artificial snowmaking from recycled wastewater 
in the San Francisco Peaks  

  USA 1/2011 

1. In a communication of 10 January 2011, the Special Rapporteur on the rights of 
indigenous peoples, James Anaya, called the attention of the Government of the United 
States of America to information received relating to the proposed use of recycled 
wastewater for a commercial ski operation the San Francisco Peaks (or the “Peaks”), a 
mountainous area that is sacred to several Native American tribes. The full text of this 
communication can be accessed from the electronic version of the joint communications 
report (A/HRC/18/51), which is available on the web site of the Human Rights Council. In 
his communication the Special Rapporteur requested a response within 60 days. He regrets 
that there is no record of a response in the files of the Office of the High Commissioner for 
Human Rights at the time of finalization of this report. In the absence of a response, the 
Special Rapporteur developed the observations below, which include an evaluation of the 
situation and recommendations to the Government of the United States. These observations 
were transmitted to the Government on 6 July 2011. 

  Background 

2. The San Francisco Peaks are located north of the city of Flagstaff, Arizona within 
land that is administered by the United States Forest Service as part of the Coconino 
National Forest. According to information received, the Arizona Snowbowl Resort Limited 
Partnership (“Snowbowl”) owns and operates a commercial ski operation in the western 
flank of the San Francisco Peaks, under a 777-acre special use permit issued by the Forest 
Service. In 2002 Snowbowl filed an application for expansion of its facilities, including a 
request for approval to make snow from treated sewage effluent. In February 2005, the 
Forest Service issued its Final Environmental Impact Statement and Record of Decision 
approving the proposed artificial snowmaking from recycled waste wastewater, the 
construction of a pipeline from Flagstaff to carry the treated effluent from Flagstaff and 
improvement of guest service facilities. Several Native American tribes and organizations 
have vigorously opposed the Forest Service’s decision. To them, according to sources, the 
sacredness of the San Francisco Peaks depends on the purity of the water and plant life in 
the area, which allegedly will be contaminated if wastewater is introduced into the Peaks 
through the planned artificial snowmaking. However, their federal court lawsuit to 
challenge the approval of artificial snowmaking on, inter alia, religious freedom grounds 
was unsuccessful.1

  Observations of the Special Rapporteur  

3. On the basis of information he has received and gathered on this situation, which he 
considers to be in material respects undisputed, the Special Rapporteur offers the following 

  
 1 See Navajo Nation v. United States Forest Service, 535 F.3d 1058 (9th Cir. 2008), cert. denied, 129 

S.Ct. 2763 (2009). 
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observations, in the hope that they will serve to promote appropriate action by the United 
States to address the human rights matters raised. 

4. The extensive documentation by the Government and federal courts in relevant 
proceedings makes clear that the San Francisco Peaks are sacred to several Native 
American tribes, and that the presence of the ski operation and now the initiative to make 
artificial snow from recycled wastewater on the Peaks offend the religious beliefs and 
practices of members of these tribes. Apart from the provisions of domestic law that have 
been applied by the courts to examine this situation, international standards, including those 
based on human rights treaties to which the United States is a party to and the Declaration 
on the Rights of Indigenous Peoples, require adequate consultation and close scrutiny for 
any action that affects the sacred sites and religious practices of indigenous peoples. The 
United States should engage in a comprehensive review of its relevant policies and actions 
to ensure that they are in compliance with these international standards in relation to the 
San Francisco Peaks and other sacred sites of Native Americans, and should take 
appropriate remedial action. In the paragraphs below, the Special Rapporteur elaborates 
upon these points. 

  The effects of the planned snowmaking on Native American religion 

5. The Special Rapporteur is aware that the development of the Snowbowl ski area and 
the recent plans for expanding its facilities, including for artificial snowmaking with 
recycled wastewater, have proceeded with extensive examination and documentation by the 
Government and federal courts of the impacts on Native American culture and religion. 
Required environmental impact studies and the legal challenges to the federal permits for 
Snowbowl’s expansion on the San Francisco Peaks have prompted this examination and 
documentation, which make abundantly clear the sacred character of the Peaks to the tribes, 
the affront on their religious beliefs and the tribes’ opposition to the planned snowmaking.  

6. The Final Environmental Impact Statement compiled by the U.S. Forest Service to 
assess the proposal for artificial snowmaking and other additions to Snowbowl’s operations 
on the Peaks included the following observations:  

 The San Francisco Peaks are sacred to at least 13 formally recognized tribes that are 
 still actively using the Peaks in cultural, historic, and religious contexts. A central 
 underlying concept to all tribes for whom the Peaks are especially important is the 
 recognition that the San Francisco Peaks are a source of water in the form of rain, 
 springs, and snow. It is believed that the Peaks were put there for the people and it is 
 therefore the peoples’ duty to protect it for the benefit of the world… [N]ine 
 significant qualities… characterize the Peaks for the tribes. These qualities include: 

•  They are the abode of deities and other spirit beings. 

•  They are the focus of prayers and songs whereby humans  
   communicate with the supernatural. 

•  They contain shrines and other places where ceremonies and prayers 
   are performed. 

•  They are the source of water. 

•  They are the source of soil, plant, and animal resources that are used 
   for ceremonial and traditional purposes. 

•  They mark the boundaries of traditional or ancestral lands. 

•  They form a calendar that is used to delineate and recognize the 
   ceremonial season. 
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•  They contain places that relate to legends and stories concerning the 
   origins, clans, traditions, and ceremonies of various Southwestern 
   tribes. 

• They contain sites and places that are significant in the history and 
   culture of various tribes. 

  

 Two examples of the cultural significance of the San Francisco Peaks are the Hopi 
 and Navajo peoples’ religious and spiritual connections to the Peaks, as discussed 
 below. 

  Hopi 
 Hopi clans migrated through the San Francisco Peaks (called Nuvatukyaovi, “High 
 Place of Snow”), made settlements nearby, and placed shrines on the Peaks. All of 
 the religious ceremonies focus on Nuvatukyaovi and demonstrate the sacred 
 relationship of the Peaks to the Hopi people. The history of clan migrations through 
 the area continue to be related, discussed, and passed on from generation to 
 generation. The Peaks contain clan and society shrines, and gathering areas for 
 medicinal and religious use. Hopi religious leaders visit the Peaks annually. The San 
 Francisco Peaks are the spiritual essence of what Hopis consider the most sacred 
 landscapes in Hopi religion. They are the spiritual home of the Katsinam, significant 
 religious beings that all Hopis believe in, and are therefore, sacred. The ceremonies 
 associated with the Peaks, the plants and herbs gathered on the Peaks, and the 
 shrines and ancestral dwellings located in the vicinity of the Peaks are of central 
 importance to the religious beliefs and traditions that are the core of Hopi culture.... 

  Navajo 
 The Navajo people believe that the Creator placed them on land between four sacred 
 mountains: Blanca Peak in Colorado, Mount Taylor in New Mexico, the San 
 Francisco Peaks in Arizona, and Hesperus Peak in Colorado. According to their own 
 history, the Navajos have always lived between these mountains. Each of the four 
 mountains is associated with a cardinal direction, symbolizing the boundaries of the 
 Navajo homeland. For the Navajo, the Peaks are the sacred mountain of the west, 
 Doko’oo’sliid, “Shining on Top,” a key boundary marker and a place where 
 medicine men collect soil for their medicine bundles and herbs for healing 
 ceremonies. Navajo traditions tell that San Francisco Peak was adorned with 
 Diichilí, Abalone Shell, Black Clouds, Male Rain, and all animals, besides being the 
 home of Haashch’éélt’i’í (Talking God), Naada’algaii ‘Ashkii (White Corn Boy), 
 and Naadá ‘Altsoii ‘At’ééd (Yellow Corn Girl). The sacred name of the Peaks is 
 Diichilí Dzil – (Abalone Shell Mountain). The Navajo people have been instructed 
 by the Creator never to leave their sacred homeland. Dook’o’osliid and the other 
 three sacred mountains are the source of curing powers. They are perceived as a 
 single unit, such as the wall of a hogan, or as a particular time of a single day. 
 Dook’o’osliid is seen as a wall made of abalone shell and stone, with mixed yellow 
 and white bands.... 

  Environmental Consequences 
 The 1975 Hopi Tribal Resolution noted that there are numerous medicinal herbs and 
 other plants at several levels of the Peaks that are used to treat the ailments of the 
 Hopi people. The Forest Service is unaware of any plants or other natural resource 
 material used by the Hopi within the Snowbowl … area; however, the addition of 
 new trails, increased parking, and the potential for additional annual visitation within 
 the … area and the San Francisco Peak themselves causes concern among the Hopi 
 and other tribes that their areas of traditional use would be impacted. Specifically, 
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 the Hopi make pilgrimages to shrines and use the Peaks for religious reasons such as 
 gathering evergreens and herbs and delivering prayer feathers. 

 Although the reclaimed water proposed for use in snowmaking fully meets both the 
 Federal and Arizona state water quality standards, it is believed that trace levels of 
 unregulated residual constituents within reclaimed water (e.g., pathogens, 
 pharmaceuticals, hormones, etc.) could negatively impact the spiritual and medicinal 
 purity of resident flora on the Peaks. Several specific concerns have been raised 
 about the impact of snowmaking on the spiritual values of the Peaks. 

 An additional concern is that some of the reclaimed water once passed through 
 hospitals or mortuaries could carry the spirits of the dead with it. Those spirits, as 
 part of the water draining from the Peaks, would then infiltrate plants, thus affecting 
 their ritual purity. 

 From both a Hopi and Navajo perspective, any plants that would come into contact 
 with reclaimed water would be contaminated for medicinal purposes, as well as for 
 use in ceremonies needed to perpetuate their cultural values…. 

 The Hopi believe that the Katsinam are responsible for moisture and that the 
 installation of snowmaking technology within the SUP [special use permit] area 
 would alter the natural processes of the San Francisco Peaks and the responsibilities 
 of the Katsinam. 

 The Hopi, Navajo, and other tribes have existed in the region of the San Francisco 
 Peaks for thousands of years and have developed their cultures and religious 
 institutions around the natural and cultural landscape of the San Francisco Peaks. 
 Traditions, responsibilities, and beliefs that delineate who they are as a people, and 
 as a culture, are based on conducting ritual ceremonies they are obligated to perform 
 as keepers of the land. These obligatory activities focus on the Peaks, which are a 
 physical and spiritual microcosm of their cultures, beliefs, and values. Snowmaking 
 and expansion of facilities, especially the use of reclaimed water, would contaminate 
 the natural resources needed to perform the required ceremonies that have been, and 
 continue to be, the basis for the cultural identity for many of these tribes.2

7. The records of the proceedings in federal court litigation concerning Snowbowl’s ski 
operations on the San Francisco Peaks reinforce the above assessment of the sacred 
character of the Peaks, and of the effects on Native American religion of the planned 
snowmaking and other modifications, on top of the effects of the existing ski facilities.3 
Even while holding that the Government’s approval of the Snowbowl modifications did not 
violate federal law, the Ninth Circuit Court of Appeals, sitting en banc, acknowledged the 
sacred character of the San Francisco Peaks and that “[t]o the [tribes], the [presence of 
recycled wastewater] will desecrate a sacred mountain and will decrease the spiritual 
fulfillment they get from practicing their religion on the mountain”.4

8. Despite such acknowledgment, the federal appellate court held that this impact on 
religion is not of the kind that could lead to finding a violation of the federal Religious 

  
 2 USDA Forest Service, Arizona Snowbowl Facilities Improvements Final Environmental Impact 

Statement, Vol. 1 (2005), pp. 3-7 to 3-11, 3-16 to 3-18 (hereinafter “FEIS”). 
 3 See Navajo Nation v. United States Forest Service, 408 F. Supp. 2d 866 (D. Ariz., 2006), aff’d in part 

and rev’d in part, 479 F.3 1024 (9th Cir. 2008); aff’d on rehearing, 535 F.3d 1058 (9th Cir. 2008), cert. 
denied, 129 S.Ct. 2763 (2009); Wilson v. Block, 708 F.2d 735 (D.C. Court of Appeals, 1983), cert. 
denied 463 U.S. 958 (1983).  

 4 Navajo Nation v. United States Forest Service, 535 F. 3d 1058, 1070 (9th Cir. 2008) (en banc), cert. 
denied, 129 S.Ct. 2763 (2009). 
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Freedom Restoration Act (RFRA). For the Ninth Circuit Court of Appeals, RFRA only 
protects against government action that actively coerces Native American religious 
practitioners into violating their religious beliefs or that penalizes their religious activity 
with loss or threat loss of government benefits. Along with finding the absence of such 
conditions, the court pointed to the lower court determination that in fact no plants or 
religious shrines would be physically affected by the snowmaking and that practitioners 
would continue to have access to the mountain, including the ski area, to conduct religious 
activities.5 Neither the appellate nor lower court questioned, however, that for Native 
American religious practitioners from several tribes, snowmaking with recycled wastewater 
in Snowbowl would be a desecration of a sacred mountain, even if federal and state 
environmental standards are met and they continue to have access to the mountain along 
with skiers. 

9. It is not the purpose of the Special Rapporteur to review or challenge the application 
of domestic law by the United States judicial system. Rather, the Special Rapporteur means 
to draw attention to the relevant international standards that bind the United States and that 
should guide action by Government actors, even when certain decisions may be permissible 
under domestic law. The Special Rapporteur respectfully reminds the United States that the 
judicial applications and interpretations of the legal protections for Native American 
religion available under domestic law do not pose any legal barrier to Government action in 
accordance with a higher standard. 

  The lack of indigenous agreement or consent to artificial snowmaking on a sacred 
mountain 

10. In its Record of Decision to permit snowmaking from recycled wastewater and other 
modifications to the ski operation on the San Francisco Peaks, the United States Forest 
Service acknowledged that “[o]ver the years the tribes have continued to state their 
opposition to development at Snowbowl”, as they did in 1979 when the Forest Service was 
considering the option of closing down the ski operation but decided instead to allow it to 
expand.6  The Forest Service reported extensive consultations with the tribes about the most 
recent plans for Snowbowl enhancements. “In all 200 phone calls were made, 41 meetings 
were held, and 245 letters were sent to Tribal officials, tribal historic preservation offices, 
traditional tribal leaders/practitioners, and the general tribal public”.7  

11. The Forest Service confirms that “[a]s with the decision in 1979, the proposal to 
improve the facilities at the Snowbowl has been met with adamant opposition from the 
tribes, even though there have been changes in laws, improvements in working 
relationships and successes in working together on other projects …”.8 Despite this 
adamant opposition by the tribes based on their religious practices and beliefs, the Forest 
Service decided to approve the artificial snowmaking and other ski area modifications, 
bringing into question the United States’ adherence to international standards to which it 
has expressed its commitment.  

 Article 19 of the Declaration on the Rights of Indigenous Peoples provides:   

 States shall consult and cooperate in good faith with the indigenous peoples 
 concerned through their own representative institutions in order to obtain their free 

  
 5 See Ibid., pp. 1063, 1070. 
 6 USDA Forest Service, Record of Decision – Arizona Snowbowl Facilities Improvements Final 

Environmental Impact Statement and Forest Management Plan #21 (February 2005), p.3 (hereinafter 
“FEIS-Record of Decision”). 

 7 Ibid., p. 9. 
 8 Ibid., p. 3. 
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 prior and informed consent before adopting and implementing any legislative 
 measure that affects them. 

12. This standard of consultation and consent is a corollary of the right to self-
determination and the cultural rights of minorities that are affirmed, respectively, in articles 
1 and 27 of the International Covenant on Civil and Political Rights, as manifested by the 
jurisprudence of the Human Rights Committee.9 Additionally, it is instrumental to 
implementing the principles of non-discrimination found in the International Convention on 
the Elimination of All Forms of Racial Discrimination, as instructed by the Committee on 
the Elimination of Racial Discrimination (CERD).10 In its General Recommendation 23, 
CERD calls upon State parties to “[e]nsure that members of indigenous peoples have equal 
rights in respect of effective participation in public life and that no decisions directly 
relating to their rights and interests are taken without their informed consent ...”.11

13. Under the cited human rights treaties, to which the United States is a party, and the 
Declaration on the Rights of Indigenous Peoples, which the United States has endorsed, 
consultations should take place with the objective of achieving agreement or consent by 
indigenous peoples to decisions that may directly affect them in significant ways, such as 
decisions affecting their sacred sites. Simply providing indigenous peoples with 
information about a proposed decision and gathering and taking into account their points of 
view is not sufficient in this context. Consultation must occur through procedures of 
dialogue aimed at arriving at a consensus.12

14. It is far from clear that the consultations with the tribes about the artificial 
snowmaking and other ski area modifications were undertaken through procedures 
involving negotiations toward an agreed-upon outcome. It appears instead that the 
consultations were more in the nature of dissemination of information about the Snowbowl 
development plans and gathering of views about those plans, within a process of 
government decision making that did not depend on agreement or consent on the part of the 
tribes.13 In any case, it is beyond question that the tribes have not agreed or consented to the 
Snowbowl modifications; indeed they have actively opposed them.  

15. In the absence of consent by indigenous peoples to decisions that affect them, States 
should act with great caution. At a minimum, States should ensure that any such decision 
does not infringe indigenous peoples’ internationally-protected collective or individual 
rights, including the right to maintain and practice religion in relation to sacred sites. It is 

  
 9 See Report of the Special Rapporteur on the situation of human rights and fundamental freedoms of 

indigenous people, James Anaya, A/HRC/12/34 (15 July 2009), paras. 40- 41 (hereinafter “2009 
annual report of the Special Rapporteur”).  

 10 Ibid., para. 40.  
 11 A/52/18, annex V at para. 4(d).  
 12 For a discussion of the duty of States to consult with indigenous peoples affecting them, see 2009 

annual report of the Special Rapporteur, supra, paras. 36-74.  
 13 The Forest Service did develop a Memorandum of Agreement (MOA) related to adverse effects of the 

proposed ski area modifications, as a result of the nomination of the San Francisco Peaks for 
inclusion in the National Register of Historic Places, and it invited the tribes to sign the MOA as 
concurring parties. The Forest Service reported that four of the affected tribes did sign, while the 
others (including Navajo and Hopi) declined to do so or did not respond. FEIS-Record of Decision, 
pp. 26-27. The MOA does not embody or propose agreement to the ski area modifications but rather 
provides for a series of measures calculated to mitigate adverse effects of the development of the ski 
area and to protect the cultural values associated with the San Francisco Peaks. See FEIS, Appendix 
D. While most of the affected tribes did not sign the MOA, it is not clear that any of them were 
involved in developing its terms, other than indirectly through the consultations reported by the Forest 
Service. 
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therefore necessary in this case to assess the nature of the right of Native Americans to 
practice their religious traditions under international human rights standards and the scope 
of permissible restriction of the right. 

  International standards protecting the right of Native Americans to maintain and practice 
their religious traditions 

16. Under relevant sources of international law, the United States has a duty to respect 
and protect Native American religion, a duty that goes beyond not coercing or penalizing 
Native American religious practitioners. The right of indigenous peoples to maintain and 
practice their distinctive religions, including in relation to sacred areas, is protected by the 
International Covenant on Civil and Political Rights and the International Convention on 
the Elimination of All Forms of Racial Discrimination. Further, it is recognized specifically 
by the United Nations Declaration on the Rights of Indigenous Peoples, which provides an 
authoritative statement of standards that States should follow in keeping with their 
obligations under these and other human rights treaties, as well as under the human rights 
clauses of the United Nations Charter. Any restriction on the right of indigenous peoples to 
maintain and practice their religious traditions, not just those involving active coercion or 
penalties, is subject to the most exacting scrutiny under these international instruments.  

17. The right to practice or manifest religion or belief is protected under Article 18(1) of 
the International Covenant on Civil and Political Rights, which states that “[e]veryone shall 
have the right to freedom of thought, conscience and religion [which includes] freedom … 
either individually or in community with others and in public or private, to manifest his 
religion or belief in worship, observance, practice and teaching.” State parties have a duty 
to take the measures necessary to ensure the effective enjoyment of this and other rights 
recognized the Covenant (Art. 2(2)). In its Article 27, which is also of relevance to 
indigenous peoples, the Covenant gives special consideration to the rights of minorities 
whose cultural and religious traditions differ from those of the majority. Article 27 states, 
“Persons belonging to minorities shall not be denied the right, in community with the other 
members of their group, to enjoy their own culture, to profess and practise their own 
religion …”. In its interpretation of State parties’ obligations under Article 27, the Human 
Rights Committee, in its General Comment 23 affirmed that “positive measures by States 
may also be necessary to protect the identity of a minority and the rights of its members to 
enjoy and develop their culture and language and to practise their religion, in community 
with other members of the group”.14  

18. Article 5 of the International Convention on the Elimination of All Forms of Racial 
Discrimination provides that State parties are to “guarantee the right of everyone … to 
equality before the law, notably in the enjoyment of …[t]he right to freedom of thought, 
conscience and religion.” In interpreting and applying this Convention, CERD has observed 
the need to take into account the particular characteristics of groups in order to achieving 
effective equality in the enjoyment of their human rights. Otherwise, “[t]o treat in an equal 
manner persons or groups whose situations are objectively different will constitute 
discrimination in effect, as will the unequal treatment of persons whose situations are 
objectively the same.”15 Accordingly, in its General Recommendation 23, CERD has noted 
the distinctive characteristics of indigenous peoples in light of their histories and cultures, 
and has called upon States to take particular measures to protect their rights, including 

  
 14 CCPR/C/21/Rev.1/Add.5, para. 6(2). 
 15 CERD General Recommendation 32: Special Measures, para. 8. 
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measures to “[e]nsure that indigenous communities can exercise their rights to practise and 
revitalize their cultural traditions and customs …”.16  

19. The Declaration on the Rights of Indigenous Peoples, which reinforces the call to 
ensure for indigenous peoples the enjoyment of fundamental human rights historically 
denied to them, for its part affirms that “[i]ndigenous peoples have the right to manifest, 
practice, develop and teach their spiritual and religious traditions, customs and ceremonies; 
the rights to maintain, protect, and have access in privacy to their religious and cultural 
sites” (Art. 12). Additionally, Article 25 of the Declaration provides that indigenous 
peoples’ right to “maintain and strengthen their distinctive spiritual relationship with their 
traditionally owned or otherwise occupied and used lands, territories … and to uphold their 
responsibilities to future generations in this regard.” The Declaration thus recognizes that, 
for indigenous peoples, the ability to effectively practice and manifest their religion and 
beliefs depends many times on the protection of and access to sites of particular religious 
and cultural significance. Consequently, the duty of States to ensure on an equal basis the 
right to the free exercise of religion includes that duty to adopt safeguards for the exercise 
of indigenous religious traditions in connection with sacred sites.  

  Permissible limitations on the right to maintain and practice religion 

20. The international law duty of States to ensure the exercise by indigenous peoples of 
their religious traditions extends to safeguarding against any meaningful limitations to that 
exercise, not just limitations that entail coercion to act against one’s religious beliefs or 
penalties for doing so. Under Article 18(3) of the Covenant on Civil and Political Rights, 
“Freedom to manifest one’s religion or beliefs may be subject only to such limitations as 
prescribed by law and are necessary to protect public safety, order, health or morals, or the 
fundamental rights and freedoms of others.” With this standard there is no qualification on 
the kind of limitation or restriction that must undergo examination for justification on the 
basis of the stated purposes. Under the plain language of Article 18 of the Covenant, any 
clearly observable limitation that makes for a meaningful restriction on the exercise of 
religion is subject to scrutiny.  

21. The process of snowmaking from reclaimed sewage water on the San Francisco 
Peaks undoubtedly constitutes a palpable limitation on religious freedom and belief, as 
clearly indicated by the U.S. Forest Service’s Final Environmental Impact Statement. This 
limitation exists even assuming minimal physical environmental degradation as a result of 
the snowmaking. It bears remembering that the Ninth Circuit Court of Appeals 
acknowledged that the effect of the proposed use of reclaimed wastewater would constitute 
a desecration of the affected indigenous peoples’ religion.17 The religious freedom at stake 
is not simply about maintaining ceremonial or medicinal plants free from adverse physical 
environmental conditions or about physical access to shrines within the Peaks. More 
comprehensively, it is about the integrity of entire religious belief systems and the critical 
place of the Peaks and its myriad qualities within those belief systems.    

  Is the limitation on Native American religion necessary to achieve a valid public purpose 
or protect the human rights of others? 

22. It may be concluded without much difficulty that the limitation on Native American 
religion resulting from the decision of the U.S. Forest Service to permit the artificial 
snowmaking is “prescribed by law”, in the sense that it is pursuant to the Forest Service’s 
authority and legally prescribed procedures for managing the lands around the San 

  
 16 CERD/C/51/Misc.13/Rev.4, para. 4(d)(e)).   
 17 See Navajo Nation, 535 F. 3d at 1070. 
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Francisco Peaks. The question remains, however, whether the limitation from that decision 
is “necessary to protect public safety, order, health or morals, or the fundamental rights and 
freedoms of others”, as stipulated by Article 18(3) of the International Covenant on Civil 
and Political Rights. This question in turn entails two inquires: first, whether an adequate 
purpose is being pursued and, second, whether the limitation on Native American religion 
is necessary to achieve that purpose. 

23. As to the first question, whether there is a sufficient purpose within the terms of 
article 18(3) of the Covenant, the Human Rights Committee in its General 
Recommendation 22 has explained that this provision “is to be strictly interpreted: 
restrictions are not allowed on grounds not specified there... Limitations may be applied 
only for those purposes for which they were prescribed”.18 It is far from apparent how the 
decision to permit snowmaking by a private recreational ski facility is in furtherance of one 
of the specified public purposes – public safety, order, health or morals – or the human 
rights of others. In its Record of Decision on the artificial snowmaking and other 
modifications to the ski area, the Forest Service explained that “[d]ownhill skiing is an 
important component of the recreation opportunities offered by National Forests, and the 
Forest Service and the ski industry have forged a partnership to provide recreational 
opportunities on [National Forest Service] lands.”19 In the view of the Forest Service, “the 
overall benefits of providing stable winter recreational opportunities for the public and the 
community… merits [the] selection” of the proposed use of recycled wastewater for 
snowmaking operations.20 In this connection, the Forest Service considered the financial 
viability of Snowbowl to be a factor: “Snowbowl’s ability to maintain or improve its 
current level of service and endure the business conditions caused by unreliable snowfall is 
questionable…  [Therefore] the installation and operation of snowmaking infrastructure… 
will enable a reliable and consistent operating season, thereby helping to stabilize the 
Snowbowl’s viability”. 21

24. Even assuming that a sufficient purpose could be discerned, it is left to be 
determined whether the limitation on religion arising from the artificial snowmaking is 
necessary for that purpose, necessity being in significant part a function of proportionality. 
As stated by the Human Rights Committee, “[l]imitations … must be directly related and 
proportionate to the specific need on which they are predicated”.22 An assessment of 
necessity and proportionality requires examination of the nature and severity of the 
limitation on religion, in relation to the identified valid purpose and the manner in which 
the purpose is being pursued. In this respect as well, it is far from readily apparent how the 
limitation on Native American religion imposed by the planned snowmaking can be 
justified.   

25. In determining necessity and proportionality, there must be due regard for the 
significance of the San Francisco Peaks in the religious traditions of the tribes, the 
desecration that the artificial snowmaking signifies, and the cumulative effect of that 
desecration. The artificial snowmaking simply builds on what already was an affront to 
religious sensibilities: the installation of the ski area in the first place and its gradual 
expansion. In its Final Environmental Impact Statement, the Forest Service noted the past, 
present and potential future cumulative effects of the ski operation, with its expansion and 
upgrades, on the cultural resources in the area.23 The cumulative effects on Native 

  
 18 CCPR/C/21/Rev.1/Add.4, para. 8.   
 19 FEIS-Record of Decision, p. 23. 
 20 Ibid.  
 21 Ibid., p. 24.  
 22 CCPR/C/21/Rev.1/Add.4, para. 8.    
 23 FEIS, supra, at 3-25. 

 51 



A/HRC/18/35/Add.1 

American religion of the expansions and upgrades of the ski operation, and not just the 
added effects of the snowmaking, must be found necessary and proportionate in relation to 
some sufficient purpose. It is highly questionable that the effects on Native American 
religion can be justified under a reasonable assessment of necessity and proportionality, if 
the purpose behind the Government decision to permit the enhancements to the ski 
operation is none other than to promote recreation.   

  Recommendations  

26. On the basis of the foregoing, the Special Rapporteur respectfully recommends that 
the United States Government engage in a comprehensive review of its relevant policies 
and actions to ensure that they are in compliance with international standards in relation to 
the San Francisco Peaks and other Native American sacred sites, and that it take appropriate 
remedial action. 

27. In this connection, the Government should reinitiate or continue consultations with 
the tribes whose religions practices are affected by the ski operations on the San Francisco 
Peaks and endeavor to reach agreement with them on the development of the ski area. The 
Government should give serious consideration to suspending the permit for the 
modifications of Snowbowl until such agreement can be achieved or until, in the absence of 
such an agreement, a written determination is made by a competent government authority 
that the final decision about the ski area modifications is in accordance with the United 
States’ international human rights obligations. 

28. The Special Rapporteur wishes to stress the need to ensure that actions or decisions 
by Government agencies are in accordance with, not just domestic law, but also 
international standards that protect the right of Native American to practice and maintain 
their religious traditions. The Special Rapporteur is aware of existing government programs 
and policies to consult with indigenous peoples and take account their religious traditions in 
government decision-making with respect to sacred sites. The Special Rapporteur urges the 
Government to build on these programs and policies to conform to international standards 
and by doing so to establish a good practice and become a world leader that it can in 
protecting the rights of indigenous peoples. 
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EMPLOYMENTDIVISION,DEPARTMENTOFHUMAN

RESOURCESOF THE STATEOFOREGON, ETAL. v.

SMITH

Prior History: CERTIORARI TO THE SUPREME

COURT OF OREGON.

Disposition: No. 86-946, 301 Ore. 209, 721 P. 2d 445,

and No. 86-947, 301 Ore. 221, 721 P. 2d 451, vacated

and remanded.

Syllabus

On the basis of their employer's policy prohibiting its

employees from using illegal nonprescription drugs,

respondent drug and alcohol abuse rehabilitation

counselors were discharged for ingesting a small

quantity of peyote, a hallucinogenic drug, for

sacramental purposes during a religious ceremony of

the Native American Church. It is undisputed that

respondents are members of that church and that their

religious beliefs are sincere. Respondents applied for

and were denied unemployment compensation by

petitioner Employment Division under anOregon statute

disqualifying employees discharged for work-connected

misconduct. The State Court of Appeals reversed. The

State SupremeCourt affirmed, reasoning that, although

the benefits denials were proper under Oregon law,

Sherbert v. Verner, 374U.S. 398, andThomas v. Review

Bd., Indiana Employment Security Div., 450 U.S. 707,

required the court to hold that the denials significantly

burdened respondents' religious freedom in violation of

the Free Exercise Clause of the First Amendment to the

Federal Constitution. In reaching that conclusion, the

court attached no significance to the fact that peyote

possession is a felony in Oregon, declaring that the

legality of ingesting peyote did not affect its analysis of

the State's interest in denying benefits, which must be

found in the unemployment compensation, rather than

the criminal, statutes.

Held: These cases must be remanded to the State

Supreme Court for a definitive ruling as to whether the

religious use of peyote is legal in Oregon, since that

question is relevant to the federal constitutional analysis.

Although Sherbert, Thomas, and Hobbie v.

Unemployment Appeals Comm'n, 480 U.S. 136,

prohibited the denial of unemployment compensation to

employees required to choose between fidelity to their

religious beliefs and cessation of work, those cases all

involved employee conduct that was perfectly legal.

Their results might well have been different had the

employees been discharged for criminal conduct, since

the First Amendment protects "'legitimate claims to the

free exercise of religion,'" see Hobbie, 480 U.S., at 142,

not conduct that a State has validly proscribed. If Oregon

does prohibit the religious use of peyote, and if that

prohibition is consistent with the Federal Constitution (a

question that is not decided here), there is no federal

right to engage in that conduct in Oregon, and the State

is free to withhold unemployment compensation from

respondents. If, on the other hand, Oregon is among

those States that exempt the religious use of peyote

from statutory controlled substances prohibitions,

respondents' conduct may well be entitled to

constitutional protection. Pp. 669-674.

Counsel: William F. Gary, Deputy Attorney General of

Oregon, argued the cause for petitioners. With him on

the briefs were Dave Frohnmayer, Attorney General of

Oregon, Virginia L. Linder, Solicitor General, Michael D.

Reynolds, Assistant Solicitor General, and Christian

Chute, Assistant Attorney General.

* Together with No. 86-947, Employment Division, Department of Human Resources of the State of Oregon, et al. v. Black, also on

certiorari to the same court.
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Suanne Lovendahl argued the cause and filed a brief

for respondents. +

Judges: STEVENS, J., delivered the opinion of the

Court, in which REHNQUIST, C. J., and WHITE,

O'CONNOR, and SCALIA, JJ., joined. BRENNAN, J.,

filed a dissenting opinion, in which MARSHALL and

BLACKMUN, JJ., joined, post, p. 674. KENNEDY, J.,

took no part in the consideration or decision of the case.

Opinion by: STEVENS

Opinion

[***758] [*661] [**1446] JUSTICE STEVENS delivered

the opinion of the Court.

[1A] [2A]Respondents are drug and alcohol abuse

rehabilitation counselors who were discharged after

they ingested peyote, a hallucinogenic drug, during a

religious ceremony of the Native American Church.

Both applied for and were denied unemployment

compensation by petitioner Employment Division. The

Oregon Supreme Court held that this denial, although

[*662] proper as a matter of Oregon law, violated the

Free Exercise Clause of the First Amendment to the

Federal Constitution. 1 In reaching that conclusion the

state court attached no significance to the fact that the

possession of peyote is a felony under Oregon law

punishable by imprisonment for up to 10 years. 2

Because we are persuaded that the alleged illegality of

respondents' conduct is relevant to the constitutional

analysis, we granted certiorari, 480 U.S. 916 (1987),

and now vacate the judgments and remand for further

proceedings.

[***759] I

Respondents Alfred Smith and Galen Black were

employed by the Douglas County Council on Alcohol

and DrugAbuse Prevention and Treatment (ADAPT), a

nonprofit corporation that provides treatment for alcohol

and drug abusers. Both were qualified to be counselors,

in part, because they had former drug and alcohol

dependencies.As amatter of policy,ADAPT required its

recovering counselors to abstain from the use of alcohol

and nonprescription drugs. 3ADAPT terminated [*663]

respondents' employment because they violated that

policy. As to each of them the violation consisted of a

single act of ingesting a small quantity of peyote for

sacramental purposes at a ceremony of the Native

American Church. It is undisputed that respondents are

members of that church, that their religious beliefs are

sincere, and that those beliefs motivated the

"misconduct" that led to their discharge.

+ Briefs of amici curiae urging affirmance were filed for the American Civil Liberties Union Foundation et al. by Charles A.

Horsky, David H. Remes, John A. Powell, and David B. Goldstein; for the American Jewish Congress et al. by Amy Adelson,

Lois C. Waldman, and Marc D. Stern; and for the NativeAmerican Church of NorthAmerica et al. by Walter R. Echo-Hawk and

Steven C. Moore.

1 "Congress shall make no law respecting an establishment of religion, or prohibiting the free exercise thereof . . . ." U.S.

Const., Amdt. 1.

2 Ore. Rev. Stat. §§ 475.992(4)(a), 161.605(2) (1987); see 301 Ore. 209, 219, n. 2, 721 P. 2d 445, 450, n. 2 (1986) (quoted

at n. 10, infra).

3 This policy reflected ADAPT's treatment philosophy that successful recovery from addiction requires complete abstinence

from the use of alcohol and nonprescription drugs. The policy also served to assure that counselors were appropriate role

models for their clients. ADAPT's policy statement on drug and alcohol abuse provided, in pertinent part:

"POLICY STATEMENT

ALCOHOLAND OTHER DRUG USE BY EMPLOYEES

"In keeping with our drug-free philosophy of treatment, and our belief in the disease concept of alcoholism, and associated

complex issues involved in both alcoholism and drug addiction, we require the following of our employees:

"1. Use of an illegal drug or use of prescription drugs in a nonprescribed manner is grounds for immediate termination from

employment.

. . . .

"3. Any use of alcohol by recovering staff will not be allowed, and is grounds for immediate disciplinary action, up to and

including termination. Use shall be defined as any ingestion of an alcoholic beverage, in any situation." App. 11.
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Both respondents applied for unemployment

compensation. Petitioner Employment Division

considered the applications in a series of administrative

hearings and appeals, 4 at the conclusion of which it

determined that the applications should be [**1447]

denied. 5 Petitioner considered and rejected

respondents' constitutional claim and concluded that

theywere [*664] [***760] ineligible for benefits because

they had been discharged for work-related

"misconduct." 6

The Oregon Court of Appeals, considering the

constitutional issue en banc, reversed the Board's

decisions. 7 The Oregon Supreme Court granted the

State's petitions for review in both cases to consider

whether the denial of benefits violated the Oregon

Constitution 8 or the First Amendment to the Federal

Constitution. The cases were argued together, but the

court issued separate opinions, fully analyzing the

constitutional issues only in Smith.

[*665] In accordance with its usual practice, 9 the court

first addressed the Oregon constitutional issue. The

court concluded:

4 Raising identical legal issues and presenting almost identical facts, these two cases proceeded in tandem through state

administrative proceedings and through the state courts. They were consolidated upon order of this Court when the State's

petitions for certiorari were granted. 480 U.S. 916 (1987).

5 Each respondent requested a hearing after his application for benefits was denied because he had been discharged for

work-related misconduct. After separate hearings, a referee decided that both respondents were entitled to unemployment

compensation benefits. In Black's case, the referee held that his ingestion of peyote was "an isolated incident of poor judgment"

rather than misconduct. App. 3-5. In Smith's case, the referee concluded that because "there is no evidence in the hearing

record to indicate that granting benefits to claimants whose unemployment is caused by adherence to religious beliefs would

have any significant impact on the trust fund, it cannot be held that the alleged State interest warrants interference with the

claimant's freedom of religion." App. to Pet. for Cert. in No. 86-946, p. A25. On review the Employment Appeals Board

disagreed with the referee and concluded that benefits should be denied in both cases. As to Smith, the Board ruled that the

State had shown a compelling state interest in denying benefits. That interest was "in the proscription of illegal drugs, not

merely in the burden upon the Unemployment Compensation Trust Fund." Id., at A19-A20. In Black's case the Board merely

reversed the referee's finding that Black had not been fired for misconduct without reaching the First Amendment issue. App.

to Pet. for Cert. in No. 86-947, pp. A23-A24.

6 Oregon Rev. Stat. § 657.176(2)(a) (1987) provides that "an individual shall be disqualified from the receipt of benefits . . . if

. . . the individual . . . has been discharged for misconduct connected with work."

Oregon Admin. Rule 471-30-038(3) (1987) provides:

"Under the provisions of ORS 657.176(2)(a) and (b), misconduct is a wilful violation of the standards of behavior which an

employer has the right to expect of an employe. An act that amounts to a wilful disregard of an employer's interest, or recurring

negligence which demonstrates wrongful intent is misconduct. Isolated instances of poor judgment, good faith errors,

unavoidable accidents, absences due to illness or other physical or mental disabilities, or mere inefficiency resulting from lack

of job skills or experience are not misconduct for purposes of denying benefits under ORS 657.176."

7 In Black's case themajority concluded that the denial of benefits to persons who were discharged for engaging in a religious

act constituted a substantial burden on free exercise rights that was not justified by the State's interest in protecting the

Unemployment Compensation Fund from depletion and remanded for further factual findings on the religious nature of

respondent's conduct. The dissenting judges expressed the opinion that because the ingestion of peyote was prohibited by

Oregon law respondent had no protectible constitutional right on which to base his claim. 75 Ore. App. 735, 707 P. 2d 1274

(1985). Smith's case was reversed and remanded for further consideration in light of the decision in Black. 75 Ore. App. 764,

709 P. 2d 246 (1985).

8 Art. I of the Oregon Constitution provides, in part:

"Section 2. Freedom of worship. All men shall be secure in the Natural right, to worship Almighty God according to the dictates

of their own consciences.

"Section 3. Freedom of religious opinion. No law shall in any casewhatever control the free exercise, and enjoyment of religious

opinions, or interfere with the rights of conscience."

9 The Oregon Supreme Court stated in Sterling v. Cupp, 290 Ore. 611, 614, 625 P. 2d 123, 126 (1981):
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"Under the Oregon Constitution's freedom of religion

provisions, claimant has not shown that his right to

worship according to the dictates of his conscience has

been infringed upon by the denial of [**1448]

unemployment benefits. We do not imply that a

governmental rule or policy disqualifying a person from

employment or from public services or benefits by

reason of conduct that rests on a religious belief or a

religious practice could not impinge on the religious

freedom guaranteed by Article I, sections 2 and 3. Nor

do we revive a distinction between constitutional 'rights'

and 'privileges.' But here it was not the government that

disqualified claimant from his job for ingesting peyote.

And the rule [***761] denying unemployment benefits

to one who loses his job for what an employer

permissibly considers misconduct, conduct

incompatible with doing the job, is itself a neutral rule,

as we have said.As long as disqualification by reason of

the religiously based conduct is peculiar to the particular

employment and most other jobs remain open to the

worker, we do not believe that the state is denying the

worker a vital necessity in applying the 'misconduct'

exception of the unemployment compensation law."

301 Ore. 209, 216, 721 P. 2d 445, 448-449 (1986).

Turning to the federal issue, the court reasoned that our

decisions in Sherbert v. Verner, 374 U.S. 398 (1963),

and [*666] Thomas v. ReviewBd., Indiana Employment

Security Div., 450 U.S. 707 (1981), required it to hold

that the denial of unemployment benefits significantly

burdened respondent's religious freedom. The court

also concluded that the State's interest in denying

benefits was not greater in this case than in Sherbert or

Thomas. This conclusion rested on the premise that the

Board had erroneously relied on the State's interest in

proscribing the use of dangerous drugs rather than just

its interest in the financial integrity of the compensation

fund. Whether the state court believed that it was

constrained by Sherbert and Thomas to disregard the

State's law enforcement interest, or did so because it

believed petitioner to have conceded that the legality of

respondent's conduct was not in issue, is not entirely

clear. The relevant paragraph in the court's opinion

reads as follows:

"Nor is the state's interest in this case amore 'overriding'

or 'compelling' interest than in Sherbert and Thomas.

The Board found that the state's interest in proscribing

the use of dangerous drugs was the compelling interest

that justified denying the claimant unemployment

benefits. However, the legality of ingesting peyote does

not affect our analysis of the state's interest. The state's

interest in denying unemployment [**1454] benefits to a

claimant discharged for religiously motivated

misconduct must be found in the unemployment

compensation statutes, not in the criminal statutes

proscribing the use of peyote. The Employment Division

concedes that 'the commission of an illegal act is not, in

and of itself, grounds for disqualification from

unemployment benefits. ORS 657.176(3) permits

disqualification only if a claimant commits a felony in

connection with work. . . . The legality of [claimant's]

ingestion of peyote has little direct bearing on this

case." 301 Ore., at 218-219, 721 P. 2d, at 450.

[*667] The court noted that although the possession of

peyote is a crime in Oregon, such possession is lawful

in many jurisdictions. 10

[***762] [**1449] In its opinion in Black, the court

rejected the Court of Appeals' conclusion that the case

should be remanded for factual findings on the religious

character of respondent's peyote use. Although the

"The proper sequence is to analyze the state's law, including its constitutional law, before reaching a federal constitutional

claim. This is required, not for the sake either of parochialism or of style, but because the state does not deny any right claimed

under the federal Constitution when the claim before the court in fact is fully met by state law."

See also Linde, E Pluribus -- Constitutional Theory and State Courts, 18 Ga. L. Rev. 165, 178-179 (1984).

10 The court commented in a footnote:

"Under ORS 475.992(4) and OAR 855-80-020, the possession of peyote is a crime. Peyote (Lophophora williamsii) is a cactus

that 'contains a number of active alkaloids with varying properties; the chief hallucinogen among these alkaloids is mescaline.'

Note, Hallucinogens, 68 Colum L Rev 521, 525 (1968). The Oregon Court of Appeals, construing a previous statute, has held

that religious users of peyote are not exempt from criminal sanctions. State v. Soto, 21 Or App 794, 537 P2d 142 (1975), cert

den 424 US 955 (1976). The federal government and several states exempt the religious use of peyote through caselaw,

statute or regulation. See State v. Whittingham, 19 Ariz App 27, 504 P2d 950 (1973), cert den 417 US 946 (1974); People v.

Woody, 61 Cal 2d 716, 40 Cal Rptr 69, 394 P2d 813 (1964);Whitehorn v. State, 561 P2d 539 (Okla Crim App 1977); 21 CFR

§ 1307.31 (1985); IowaCodeAnn § 204.204(8) (1986); NMStatAnn § 30-31-6(D) (1980); SDComp LawsAnn § 34-20B-14(17)

(1977); Tex Stat Ann 4476-15 § 4.11 (1976)." 301 Ore., at 219, n. 2, 721 P. 2d, at 450, n. 2.
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referee's findings concerning the use of peyote were

somewhat sparse, the court found them sufficient to

support the conclusions that the Native American

Church is a recognized religion, that peyote is a

sacrament of that church, and that respondent's beliefs

were sincerely held. The court noted that other courts

had acknowledged the role of peyote in the Native

American Church and quoted at length from a decision

of theCalifornia SupremeCourt. 11 [*668] This extensive

quotation from an opinion that explains [***763] why the

religious use of peyote is permitted in California raises

the question whether the Oregon court might reach a

similar conclusion.

[*669] [**1450] II

[3]Respondents contend that the sacramental use of

small quantities of peyote in theNativeAmericanChurch

is comparable to the sacramental use of small quantities

of alcohol in Christian religious ceremonies. Even

though the State may generally prohibit the use of

hallucinogenic drugs and alcohol for recreational

purposes and strictly regulate their use for medicinal

purposes, respondents assert that the Constitution

requires somemeasure of accommodation for religious

use. Alternatively, they argue that Oregon's general

prohibition against the possession of peyote is not

applicable to its use in a genuine religious ceremony.

Even if peyote use is a crime in Oregon, since the State

does not administer its unemployment compensation

11 301 Ore. 221, 225-227, 721 P. 2d 451, 453-454 (1986), quoting People v.Woody, 61 Cal. 2d 716, 720-721, 394 P. 2d 813,

817-818 (1964):

"'Peyote, as we shall see, plays a central role in the ceremony and practice of the Native American Church, a religious

organization of Indians.Although the church claims no official prerequisites to membership, no writtenmembership rolls and no

recorded theology, estimates of its membership range from 30,000 to 250,000, the wide variance deriving from differing

definitions of a "member." As the anthropologists have ascertained through conversations with members, the theology of the

church combines certain Christian teachings with the belief that peyote embodies the Holy Spirit and that those who partake

of peyote enter into direct contact with God.

"'Peyotism discloses a long history. A reference to the religious use of peyote in Mexico appears in Spanish historical sources

as early as 1560. Peyotism spread fromMexico to the United States and Canada; American anthropologists describe it as well

established in this country during the latter part of the nineteenth century. Today, Indians of many tribes practice Peyotism.

Despite the absence of recorded dogma, the several tribes follow surprisingly similar ritual and theology; the practices of

Navajo members in Arizona practically parallel those of adherents in California, Montana, Oklahoma, Wisconsin, and

Saskatchewan.

"'The "meeting," a ceremony marked by the sacramental use of peyote, composes the cornerstone of the peyote religion. The

meeting convenes in an enclosure and continues from sundown Saturday to sunrise Sunday. To give thanks for the past good

fortune or find guidance for future conduct, a member will "sponsor" a meeting and supply to those who attend both the peyote

and the next morning's breakfast. The "sponsor," usually but not always the "leader," takes charge of the meeting; he decides

the order of events and the amount of peyote to be consumed. Although the individual leader exercises an absolute control of

the meeting, anthropologists report a striking uniformity of its ritual.

"'A meeting connotes a solemn and special occasion. Whole families attend together, although children and young women

participate only by their presence. Adherents don their finest clothing, usually suits for men and fancy dresses for the women,

but sometimes ceremonial Indian costumes. At the meeting the members pray, sing, and make ritual use of drum, fan, eagle

bone, whistle, rattle and prayer cigarette, the symbolic emblems of their faith. The central event, of course, consists of the use

of peyote in quantities sufficient to produce an hallucinatory state.

"'At an early but fixed stage in the ritual the members pass around a ceremonial bag of peyote buttons. Each adult may take

four, the customary number, or take none. The participants chew the buttons, usually with some difficulty because of extreme

bitterness; later, at a set time in the ceremony anymember may ask for more peyote; occasionally a member may take asmany

as four more buttons. At sunrise on Sunday the ritual ends; after a brief outdoor prayer, the host and his family serve breakfast.

Then the members depart. By morning the effects of the peyote disappear; the users suffer no after-effects.

"'Although peyote serves as a sacramental symbol similar to bread and wine in certain Christian churches, it is more than a

sacrament. Peyote constitutes in itself an object of worship; prayers are directed to it much as prayers are devoted to the Holy

Ghost. On the other hand, to use peyote for nonreligious purposes is sacrilegious. Members of the church regard peyote also

as a "teacher" because it induces a feeling of brotherhood with other members; indeed it enables the participant to experience

the Deity. Finally, devotees treat peyote as a "protector." Much as a Catholic carries his medallion, an Indian G. I. often wears

around his neck a beautifully beaded pouch containing one large peyote button'" (footnote omitted).
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program for law enforcement purposes, they conclude

that our decisions in Sherbert and Thomas require that

they be awarded benefits.

The Oregon Supreme Court agreed with respondents'

conclusion, but it did not endorse all of their reasoning.

The state court appears to have assumed, without

specifically deciding, that respondents' conduct was

unlawful. That assumption did not influence the court's

disposition of the cases because, as a matter of state

law, the commission of an illegal act is not itself a

ground for disqualifying a discharged employee from

benefits. It does not necessarily follow, [*670] however,

that the illegality of an employee's misconduct is

irrelevant to the analysis of the federal constitutional

claim. For if a State has prohibited through its criminal

laws certain kinds of religiously motivated conduct

without violating theFirstAmendment, it certainly follows

that it may impose the lesser burden of denying

unemployment compensation benefits to persons who

engage in that conduct.

[4][5A]There is no absolute "constitutional right to

unemployment benefits on the part of all personswhose

religious convictions are the cause of their

unemployment." Sherbert v. Verner, 374 U.S. 398,

409-410 (1963).On three separate occasions, however,

we have held that an employee who is required to

choose between fidelity to religious belief and cessation

of work may not be denied unemployment

compensation because he or she is faithful to the tenets

of his or her church. As we explained in Sherbert:

"Governmental imposition of such a choice puts the

same kind of burden upon the free exercise of religion

as would a fine imposed against appellant for her

Saturday [***764] worship." Id., at 404.

InSherbert, as inThomas andHobbie v. Unemployment

Appeals Comm'n of Fla., 480 U.S. 142 (1987), the

conduct that gave rise to the termination of employment

was perfectly legal; 12 indeed, the Court assumed that it

was immune from state regulation. 13

[5B]

[*671] [**1451] [5C]The results we reached inSherbert,

Thomas, and Hobbie might well have been different if

the employees had been discharged for engaging in

criminal conduct. We have held that bigamy may be

forbidden, even when the practice is dictated by sincere

religious convictions. Reynolds v. United States, 98

U.S. 145 (1879). If a bigamist may be sent to jail despite

the religious motivation for his misconduct, surely a

State may refuse to pay unemployment compensation

to a marriage counselor who was discharged because

he or she entered into a bigamous relationship. The

protection that the First Amendment provides to

12 InSherbert v.Verner, the appellant was discharged because she would not work on Saturday, the Sabbath Day of her faith.

When the petitioner in Thomas v. Review Bd., Indiana Employment Security Div., 450 U.S. 707 (1981), was required to work

on turrets for military tanks, he terminated his employment because his religious beliefs prevented him from participating in the

production of war materials. And in Hobbie v. Unemployment Appeals Comm'n of Fla., the appellant's religion precluded work

between sundown on Friday and sundown on Saturday; she was discharged because she therefore could not work all of her

scheduled shifts.

13 The distinction between the absolute constitutional protection against governmental regulation of religious beliefs on the

one hand, and the qualified protection against the regulation of religiously motivated conduct, on the other, was carefully

explained in our opinion in Sherbert:

"The door of the Free Exercise Clause stands tightly closed against any governmental regulation of religious beliefs as such,

Cantwell v. Connecticut, 310 U.S. 296, 303. Government may neither compel affirmation of a repugnant belief, Torcaso v.

Watkins, 367 U.S. 488; nor penalize or discriminate against individuals or groups because they hold religious views abhorrent

to the authorities, Fowler v. Rhode Island, 345 U.S. 67; nor employ the taxing power to inhibit the dissemination of particular

religious views, Murdock v. Pennsylvania, 319 U.S. 105; Follett v. McCormick, 321 U.S. 573; cf. Grosjean v. American Press

Co., 297 U.S. 233. On the other hand, the Court has rejected challenges under the Free Exercise Clause to governmental

regulation of certain overt acts prompted by religious beliefs or principles, for 'even when the action is in accord with one's

religious convictions, [it] is not totally free from legislative restrictions.' Braunfeld v. Brown, 366 U.S. 599, 603. The conduct or

actions so regulated have invariably posed some substantial threat to public safety, peace or order. See, e. g., Reynolds v.

United States, 98 U.S. 145; Jacobson v. Massachusetts, 197 U.S. 11; Prince v. Massachusetts, 321 U.S. 158; Cleveland v.

United States, 329 U.S. 14.

"Plainly enough, appellant's conscientious objection to Saturday work constitutes no conduct prompted by religious principles

of a kind within the reach of state legislation." 374 U.S., at 402-403.
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"'legitimate claims to the free exercise of religion,'" see

Hobbie, 480 U.S., at 142 (quoting Wisconsin v. Yoder,

406 U.S. 205, 215 (1972)) (emphasis added), does not

extend to conduct that a State has validly proscribed.

[*672] [1B] [2B]Neither the Oregon Supreme Court nor

this Court has confronted the question whether the

[***765] ingestion of peyote for sincerely held religious

reasons is a form of conduct that is protected by the

Federal Constitution from the reach of a State's criminal

laws. It may ultimately be necessary to answer that

federal question in this case, but it is inappropriate to do

so without first receiving further guidance concerning

the status of the practice as a matter of Oregon law. 14

A substantial number of jurisdictions have exempted

the use of peyote in religious ceremonies from legislative

prohibitions against the use and possession of

controlled substances. 15 If Oregon is one of those

States, respondents' conduct may well be entitled to

constitutional protection. On the other hand, if Oregon

does prohibit the religious use of peyote, and if that

prohibition is consistent with the Federal Constitution,

there is no federal right to engage in that conduct in

Oregon. If that is the case, the State is free to withhold

unemployment compensation from respondents for

engaging in work-related misconduct, despite its

religious motivation. Thus, paradoxical as it may first

appear, a necessary predicate to a correct evaluation of

respondents' federal claim is an understanding of the

legality of their conduct as a matter of state law.

[1C][2C][6]Relying on the fact that Oregon statutes

prohibit the possession of peyote, seeOre. Rev. Stat. §

475.992(4) (1987), rather than its use, and the further

fact that the Oregon Court of Appeals held that the

ingestion of a controlled substance [*673] into the blood

stream did not constitute "possession" within the

meaning of the predecessor [**1452] statute, State v.

Downes, 31 Ore. App. 1183, 572 P. 2d 1328 (1977),

respondents argue that their ceremonial use of the drug

was not unlawful. 16 The Attorney General of the State

advises us that this argument is without merit. But in the

absence of a definitive ruling by the Oregon Supreme

Court we are unwilling to disregard the possibility that

the State's legislation regulating the use of controlled

substances may be construed to permit peyotism or

that the State's Constitution may be interpreted to

protect the practice. 17 That the Oregon Supreme

Court's opinions in these cases not only noted that

other States "exempt the religious use of peyote through

caselaw," 18 but also quoted extensively from a

California [***766] opinion that did so, lends credence

to the possibility that this conduct may be lawful in

Oregon.

[2D]

[1D][2E]Because we are uncertain about the legality of

the religious use of peyote in Oregon, it is not now

appropriate for us to decide whether the practice is

protected by the Federal Constitution. See Ashwander

v. TVA, 297 U.S. 288, 346-347 (1936) (Brandeis, J.,

concurring). The possibility that respondents' conduct

would be unprotected if it violated the State's criminal

code is, however, sufficient to counsel against affirming

the state court's holding that the Federal Constitution

requires the award of benefits to these respondents. If

theOregonSupremeCourt's holding rests on the [*674]

unstated premise that respondents' conduct is entitled

to the samemeasure of federal constitutional protection

regardless of its criminality, that holding is erroneous. If,

on the other hand, it rests on the unstated premise that

14 See nn. 10 and 11, supra.

15 See 21 CFR § 1307.31 (1987) (exempting use of peyote in bona fide religious ceremonies of the NativeAmerican Church);

Iowa Code § 204.204(8) (1985) (same); N. M. Stat. Ann. § 30-31-6(D) (1987) (exempting use of peyote in bona fide religious

ceremonies by bona fide religious organizations); S. D. Codified Laws § 34-20B-14(17) (1987) (exempting sacramental use of

peyote in services of the NativeAmerican Church); Tex. Rev. Civ. Stat.Ann.,Art. 4476-15 § 4.11 (Supp. 1988) (exempting use

of peyote by Native American Church members with not less than 25% Indian blood in bona fide religious ceremonies). These

authorities were cited by the Oregon Supreme Court. See n. 10, supra.

16 At the time Downes was decided, Oregon law proscribed both the use and possession of controlled substances. In 1977,

the Oregon Legislature passed the Uniform Controlled Substances Act, Ore. Rev. Stat. § 475.005 et seq. (1987), which

repealed the use and possession statutes discussed in Downes and enacted a provision that addresses only the possession

of controlled substances. See § 475.992(4).

17 Our concern, of course, is not with whether some fact unique to respondents' cases bars their prosecution, but with whether

Oregon law provides a general exemption from the scope of its criminal laws for the religious use of peyote.

18 See n. 10, supra.
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the conduct is not unlawful in Oregon, the explanation

of that premisewouldmake it more difficult to distinguish

our holdings in Sherbert, Thomas, and Hobbie. We

therefore vacate the judgments of the Oregon Supreme

Court and remand the cases for further proceedings not

inconsistent with this opinion.

It is so ordered.

JUSTICE KENNEDY took no part in the consideration

or decision of this case.

Dissent by: BRENNAN

Dissent

JUSTICEBRENNAN,withwhomJUSTICEMARSHALL

and JUSTICE BLACKMUN join, dissenting.

Respondents Smith and Black were fired for practicing

their religion. The Employment Division of the Oregon

Department of HumanResources deemed respondents'

worship "misconduct connected with work," Ore. Rev.

Stat. § 657.176(2)(a) (1987), and accordingly denied

themunemployment benefits. Citing a "compelling state

interest . . . in the proscription of illegal drugs," the

Employment Appeals Board rejected the assertion that

the Free Exercise Clause prohibited the denial of

unemployment benefits to an employee discharged for

religious use of peyote. App. to Pet. for Cert. in No.

86-946, p.A20. TheOregonSupremeCourt, disavowing

any state interest in enforcing its criminal laws through

the denial of unemployment benefits, found the State's

interest indistinguishable from those asserted in

Sherbert v. Verner, 374 U.S. 398, 403 (1963), and

Thomas v. Review Bd., Indiana Employment Security

Div., 450 U.S. 707 (1981). On the authority of those

cases it held that the denial violated respondents' First

Amendment right to exercise their religion freely. Smith

v. EmploymentDivision, 301Ore. 209, 212, 721 [**1453]

P. 2d 445, 446 (1986); Black v. Employment [*675]

Division, 301Ore. 221, 721 P. 2d 451 (1986). This Court

today strains the state court's opinion to transform the

straightforward question that is presented into a

question of first impression that is not.

A generation ago, we established that a State may not

deny unemployment benefits to an employee

discharged for her adherence to religious [***767]

practices unless the "incidental burden on the free

exercise of [her] religion [is] justified by a 'compelling

state interest in the regulation of a subject within the

State's constitutional power to regulate . . . .'" Sherbert,

supra, at 403 (citation omitted). In Thomas, supra, and

again as recently as last Term, see Hobbie v.

Unemployment Appeals Comm'n of Fla., 480 U.S. 142

(1987), we reaffirmed Sherbert's holding that, where

the "'state . . . denies . . . a benefit because of conduct

mandated by religious belief,'" the resultant burden on

the free exercise of religion "must be subjected to strict

scrutiny and could be justified only by proof by the State

of a compelling interest." 480 U.S., at 141 (quoting

Thomas, supra, at 717-718) (emphasis omitted).Where

the burden on religion is imposed pursuant to a statute,

we have an independent obligation to ascertain that the

legislature in fact intended to advance the asserted

interest through the statutory scheme. Cf. Sherbert,

supra, at 407. We may not, particularly when engaging

in strict scrutiny, blindly accept the interest that the

State asserts in court. See, e. g., Mississippi University

for Women v. Hogan, 458 U.S. 718, 730 (1982)

(all-women state university fails intermediate scrutiny

because, "although the State recited a 'benign,

compensatory purpose,' it failed to establish that the

alleged objective is the actual purpose underlying the

discriminatory [statutory] classification") (footnote

omitted); Hampton v. Mow Sun Wong, 426 U.S. 88,

103-104 (1976) ("When the Federal Government

asserts an overriding national interest as justification for

a discriminatory rule . . . , due process requires that

there be a legitimate basis for presuming that the rule

was actually intended to serve that [*676] interest");

Weinberger v. Wiesenfeld, 420 U.S. 636, 648, n. 16

(1975) (under rationality review, "this Court need not . .

. accept at face value assertions of legislative purposes,

when an examination of the legislative scheme and its

history demonstrates that the asserted purpose could

not have been a goal of the legislation").

Smith and Black -- like Sherbert, Thomas, andHobbie --

were discharged from their employment because their

religious practices conflicted with their employer's

interests. The only difference between the cases before

us and the situations we faced in Sherbert, Thomas,

and Hobbie is that here the Employment Division has

asserted in court a "'compelling state interest . . . in the

proscription of illegal drugs,'" not merely the interest in

avoiding the financial "'burden upon the Unemployment

CompensationTrust Fund'" that we found not compelling

in Sherbert. Smith, supra, at 212, 721 P. 2d, at 446

(quoting opinion of Employment Appeals Board). Such

an interest in criminal law enforcement would present a

novel issue if it were in fact an interest that Oregon had
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sought to advance in its unemployment compensation

statute.

Far from validating any such state interest, however,

the State's highest court has disavowed it. In the

paragraph that this Court quotes at length, ante, at 666,

[***768] the Oregon Supreme Court could scarcely

have been clearer. The state court understood that the

Employment Division may not overcome the burden on

religion by invoking a theoretically plausible interest

that in fact the state legislature had no intention of

furthering when it enacted the unemployment

compensation statute: "The state's interest in denying

unemployment benefits to a claimant discharged for

religiously motivated misconduct must be found in the

unemployment compensation statutes, not in the

criminal statutes proscribing the use of peyote." Smith,

supra, at 219, 721 P. 2d at 450 (footnote omitted); see

also Black, supra, (relying on Smith's analysis). The

state court could find no legislative [*677] intent

expressed in the unemployment statute to reinforce

criminal drug-abuse laws. Although we are not bound

by a state-court determination that a state legislature

was actually motivated by a particular validating

purpose, see Stone v. Graham, 449 U.S. 39, 41 (1980),

we have never attributed to a state legislature a

validating purpose that the State's highest court could

find nowhere in the statute. To do so would be

inconsistent with our responsibility to scrutinize strictly

state-imposed burdens on fundamental rights. At any

rate, this Court offers no reason to discount the Oregon

Supreme Court's disavowal of the validating purpose.

Nor has Employment Division asserted any further

interest other than those that Sherbert, Thomas, and

Hobbie have rejected. I would therefore affirm the

Oregon Supreme Court.

The Court avoids this straightforward analysis,

proclaiming instead that it has difficulty discerning

"whether the state court believed that it was constrained

by Sherbert and Thomas to disregard the State's law

enforcement interest, or did so because it believed

petitioner to have conceded that the legality of

respondent's conduct was not in issue," ante, at 666.

The difficulty, however, is entirely of this Court's own

making, for it poses two entirely implausible

interpretations of the opinions below and overlooks the

only natural one.

The Oregon Supreme Court both introduced and

concluded the relevant passage by stressing the

similarity between the state interests asserted here and

those asserted in Sherbert and Thomas. See Smith,

301 Ore., at 218, 721 P. 2d, at 450 (the "state's interest

in this case [is no] more 'overriding' or 'compelling' . . .

than in Sherbert and Thomas"); id., at 219-220, 721 P.

2d, at 450-451 ("The state's interest is simply the

financial interest in the payment of benefits from the

unemployment insurance fund to this claimant and other

claimants similarly situated," which "Sherbert and

Thomas did not find . . . 'compelling' when weighed

against the free exercise rights of the claimant"). At no

point in the comparison did [*678] the state court

suggest, as this Court's first alternative interpretation

does, that it could discern an additional state interest

(namely the interest in enforcing criminal drug-abuse

laws) that Sherbert and Thomas "constrained" it to

"disregard." Moreover, the state court did not so much

as suggest why Sherbert and Thomas would so

constrain the State. Even the State's attorney could not

in good conscience offer the interpretation that [***769]

this Court adopts, without the caveat "that it is not

entirely apparent from the face of the opinion," Tr. of

Oral Arg. 7.

Nor is it accurate to read the passage, as this Court's

second alternative interpretation does, as merely

binding the Employment Division to a concession "that

the legality of respondent's conduct was not in issue."

The Employment Division conceded only the patently

obvious point that the asserted interest in criminal law

enforcement is nowhere to "be found in the

unemployment compensation statutes," 301 Ore., at

219, 721 P. 2d, at 450, and that the legality of peyote

use was therefore irrelevant to the determination

whether the statute purported to deny benefits. The

Employment Division hotly disputed the proposition that

it could not answer respondents' free exercise challenge

by asserting an interest that appears nowhere in its

unemployment compensation scheme. The very

passage that the Court quotes demonstrates as much:

"The Board found that the state's interest in proscribing

the use of dangerous drugs was the compelling interest

that justified denying the claimant [**1455]

unemployment benefits." Smith, 301 Ore., at 218-219,

721 P. 2d, at 450. The remand in these cases thus rests

on a purported ambiguity that has no basis in the

opinions below.

Perhaps more puzzling than the imagined ambiguity is

the Court's silence as to its relevance. The Court merely

remands these cases to the Oregon Supreme Court for

further proceedings after concluding that a "necessary

predicate" to its analysis is a pronouncement by the

state court on whether respondents' conduct was
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criminal. Ante, at 672. It seems [*679] to me that the

state court on remand could readily resolve these cases

without reaching that issue. The Court has expressed

no intention to depart from the longstanding rule that, in

strictly scrutinizing state-imposed burdens on

fundamental rights, courts may not assert on a State's

behalf interests that the State does not have. See

supra, at 675-676. Accordingly, I must assume that the

Court has tacitly left the Oregon Supreme Court the

option to dispose of these cases by simply reiterating its

initial opinion and appending, "And we really mean it,"

or words to that effect.

A slot on this Court's calendar is both precious and

costly. Inevitably, each Term this Court discovers only

after painstaking briefing and oral argument that some

cases do not squarely present the issues that the Court

sought to resolve. There is always the temptation to

trivialize the defect and decide the novel case that we

thoughtwe had undertaken rather than the virtual clone

of precedent that we actually undertook. Here, however,

the Court's belated effort to recoup sunk costs is not

worth the price. Today's foray into the realm of the

hypothetical will surely cost us the respect of the State

Supreme Court whose words we misconstrue. That

price is particularly exorbitant where, as here, the state

court is most likely to respond to our efforts by merely

reiterating what it has already stated with unmistakable

clarity.

I dissent.
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Richard E. Lyng, Secretary of Agriculture, et al.,

Petitioners v. Northwest Indian Cemetery Protective

Association et al.

Prior History: ON WRIT OF CERTIORARI TO THE

UNITED STATES COURT OF APPEALS FOR THE

NINTH CIRCUIT.

Disposition: 795 F. 2d 688, reversed and remanded.

Syllabus

In 1982, the United States Forest Service prepared a

final environmental impact statement for constructing a

paved road through federal land, including the Chimney

Rock area of the Six Rivers National Forest. This area,

as reported in a study commissioned by the Service,

has historically been used by certain American Indians

for religious rituals that depend upon privacy, silence,

and an undisturbed natural setting. Rejecting the study's

recommendation that the road not be completed through

the Chimney Rock area because it would irreparably

damage the sacred areas, and also rejecting alternative

routes outside the National Forest, the Service selected

a route through the Chimney Rock area that avoided

archeological sites and was removed as far as possible

from the sites used by the Indians for specific spiritual

activities. At about the same time, the Service also

adopted a management plan allowing for timber

harvesting in the same area, but providing for protective

zones around all the religious sites identified in the

study. After exhausting administrative remedies,

respondents -- an Indian organization, individual

Indians, nature organizations and members thereof,

and the State of California -- filed suit in Federal District

Court challenging both the road-building and

timber-harvesting decisions. The court issued a

permanent injunction that prohibited the Government

from constructing the Chimney Rock section of the road

or putting the timber-harvesting plan into effect, holding,

inter alia, that such actions would violate respondent

Indians' right under the Free Exercise Clause of the

First Amendment and would violate certain federal

statutes. The Court of Appeals affirmed in pertinent

part.

Held:

1. The courts below did not clearly explain whether -- in

keeping with the principle requiring that courts reach

constitutional questions only when necessary -- they

determined that a decision on the First Amendment

issue was necessary because it might entitle

respondents to relief beyond that to which they were

entitled on their statutory claims. The structure and

wording of the District Court's injunction, however,

suggest that the statutory holding would not have

supported all the relief granted, and theCourt ofAppeals'

silence as to the necessity of reaching the First

Amendment issuemay have reflected its understanding

that the District Court's injunction necessarily rested in

part on constitutional grounds. Because it appears

reasonably likely that the First Amendment issue was

necessary to the decisions below, and because the

Government is confident that it can cure the statutory

defects identified below, it would be inadvisable for this

Court to vacate and remand without addressing the

constitutional question on the merits. Pp. 445-447.

2. The Free Exercise Clause does not prohibit the

Government from permitting timber harvesting in the

Chimney Rock area, or constructing the proposed road.

Pp. 447-458.

(a) In Bowen v. Roy, 476 U. S. 693 -- which held that a

federal statute requiring States to use Social Security

numbers in administering certain welfare programs did

not violate Indian religious rights under the Free

Exercise Clause -- this Court rejected the same kind of

challenge that respondents assert. Just as in Roy, the

affected individuals here would not be coerced by the

Government's action into violating their religious beliefs;

nor would the governmental action penalize the exercise

of religious rights by denying religious adherents an

equal share of the rights, benefits, and privileges

enjoyed by other citizens. Incidental effects of

government programs, which may interfere with the
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practice of certain religions, but which have no tendency

to coerce individuals into acting contrary to their religious

beliefs, do not require government to bring forward a

compelling justification for its otherwise lawful actions.

The Free Exercise Clause is written in terms of what the

government cannot do to the individual, not in terms of

what the individual can exact from the government.

Even assuming that the Government's actions here will

virtually destroy the Indians' ability to practice their

religion, the Constitution simply does not provide a

principle that could justify upholding respondents' legal

claims. Pp. 447-453.

(b) The Government's right to the use of its own lands

need not and should not discourage it from

accommodating religious practices like those engaged

in by the Indian respondents. The Government has

taken numerous steps to minimize the impact that

construction of the road will have on the Indians'

religious activities -- such as choosing the route that

best protects sites of specific rituals from adverse

audible intrusions, and planning steps to reduce the

visual impact of the road on the surrounding country.

Such solicitude accords with the policy and

requirements of theAmerican IndianReligious Freedom

Act. Contrary to respondents' contention, however, that

Act does not create any enforceable legal right that

could authorize the District Court's injunction. Pp.

453-455.

Counsel: Andrew J. Pincus argued the cause for

petitioners.With him on the briefs were Solicitor General

Fried, Acting Assistant Attorney General Marzulla,

Deputy Solicitor General Ayer, Robert L. Klarquist, and

Jacques B. Gelin.

Marilyn B. Miles argued the cause for respondents.

With her on the brief for the Indian respondents was

Stephen V. Quesenberry. John K. Van de Kamp,

Attorney General, R.H. Connett, Assistant Attorney

General, and EdnaWalz, DeputyAttorney General filed

a brief for respindent State of California.*

Judges: O'CONNOR, J., delivered the opinion of the

Court, in which REHNQUIST, C.J., and WHITE,

STEVENS, and SCALIA, JJ., joined. BRENNAN, J.,

filed a dissenting opinion, in which MARSHALL and

BLACKMUN, JJ., joined, post, p. 458. KENNEDY, J.,

took no part in the consideration or decision of the case.

Opinion by: O'CONNOR

Opinion

[*441] [***542] [**1321] JUSTICE O'CONNOR

delivered the opinion of the Court.

[1A]This case requires us to consider whether the First

Amendment's Free Exercise Clause forbids the

Government from permitting timber harvesting in, or

constructing a road through, a portion of a National

Forest that has traditionally [*442] been used for

religious purposes bymembers of threeAmerican Indian

tribes in northwestern California. We conclude that it

does not.

I

As part of a project to create a paved 75-mile road

linking two California towns, Gasquet and Orleans, the

United States Forest Service has upgraded 49 miles of

previously unpaved roads on federal land. In order to

complete this project (the G-O road), the Forest Service

must build a 6-mile paved segment through theChimney

[**1322] Rock section of the Six Rivers National Forest.

That section of the forest is situated between two other

portions of the road that are already complete.

In 1977, the Forest Service issued a draft environmental

impact statement that discussed proposals for

upgrading an existing unpaved road that runs through

the Chimney Rock area. In response to comments on

the draft statement, the Forest Service commissioned a

* Briefs of amici curiae urging reversal were filed for the State of Hawaii et al. by Kenneth O. Eikenberry, Attorney General of

Washington, Timothy R. Malone, Nixon Handy, and Mark S. Green, Assistant Attorneys General, Warren Price III, Attorney

General of Hawaii, Roger A. Tellinghuisen, Attorney General of South Dakota, and David Wilkinson, Attorney General of Utah;

for the Colorado Mining Association et al. by Lawrence E. Stevens and Patrick J. Garver; for the Howonquet Community

Association et al. by Ronald A. Zumbrun and Robin L. Rivett; and for the city of Williams, Arizona, by Gary Verburg.

Briefs of amici curiae urging affirmance were filed for the American Civil Liberties Union Foundation et al. by John A. Powell,

Steven R. Shapiro, Paul L. Hoffman, Mark D. Rosenbaum,Alan L. Schlosser, EdwardM. Chen, MatthewA. Coles, and Stephen

L. Pevar; for the American Jewish Congress et al. by Marc D. Stern, Lois C. Waldman, andAmyAdelson; and for the Christian

Legal Society et al. by Michael J. Woodruff, Samuel Rabinove, Richard T. Foltin, and Jordan Lorence.

Steven C. Moore filed a brief for the National Congress of American Indians et al. as amici curiae.
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study of American Indian cultural and religious sites in

the area. The Hoopa Valley Indian reservation adjoins

the Six Rivers National Forest, and the Chimney Rock

area has historically been used for religious purposes

by Yurok, Karok, and Tolowa Indians. The

commissioned study, which was completed in 1979,

found that the entire area "is significant as an integral

and indispensible [sic] part of Indian religious

conceptualization and practice."App. 181. Specific sites

are used for certain rituals, and "successful use of the

[area] is dependent upon and facilitated by certain

qualities of the physical environment, themost important

of which are privacy, silence, and an undisturbed natural

setting." Ibid. (footnote omitted). The study concluded

that constructing a road along any of the available

routes "would cause serious and irreparable damage to

the sacred areas which are an integral and necessary

part of the belief systems and lifeway of Northwest

California Indian peoples." Id., at 182. Accordingly, the

report recommended that the G-O road not be

completed.

[*443] In 1982, the Forest Service decided not to adopt

this recommendation, and it prepared a final

environmental impact statement for construction of the

road. The Regional Forester selected a route that

avoided archeological sites and was removed as far as

possible from the sites used by contemporary Indians

for specific spiritual activities. Alternative routes that

would have avoided the Chimney Rock area altogether

were rejected because they would have required the

acquisition of private land, had serious soil stability

problems, [***543] and would in any event have

traversed areas having ritualistic value to American

Indians. SeeApp. 217-218. At about the same time, the

Forest Service adopted a management plan allowing

for the harvesting of significant amounts of timber in this

area of the forest. The management plan provided for

one-half mile protective zones around all the religious

sites identified in the report that had been commissioned

in connection with the G-O road.

After exhausting their administrative remedies,

respondents -- an Indian organization, individual

Indians, nature organizations and individual members

of those organizations, and the State of California --

challenged both the road-building and timber-harvesting

decisions in the United States District Court for the

Northern District of California. Respondents claimed

that the Forest Service's decisions violated [*444] the

Free Exercise Clause, the Federal Water Pollution

Control Act (FWPCA), 86 Stat. 896, as amended, 33 U.

S. C. § 1251 et seq., the National Environment Policy

Act of 1969 (NEPA), 83 Stat. 852, 42 U. S. C. § 4321 et

seq., several other federal statutes, and governmental

trust responsibilities to Indians living on the Hoopa

Valley Reservation.

After a trial, the District Court issued a permanent

injunction forbidding the Government from constructing

theChimneyRock section of theG-O road or putting the

timber-harvesting management plan into effect. See

Northwest Indian Cemetery Protective Assn. v.

Peterson, 565 F. Supp. 586 (ND Cal. 1983). The court

found that both actions would violate the Free Exercise

Clause because they "would seriously damage the

salient visual, aural, and environmental qualities of the

high country." Id., at 594-595. The court also found that

both proposed actions would violate the FWPCA, and

that the environmental impact statements for

construction of the road were deficient under the

National Environmental Policy Act. Finally, the court

concluded that both projects would breach the

Government's [**1323] trust responsibilities to protect

water and fishing rights reserved to the Hoopa Valley

Indians.

While an appeal was pending before the United States

Court ofAppeals for theNinth Circuit, Congress enacted

the California Wilderness Act of 1984, Pub. L. 98-425,

98 Stat. 1619. Under that statute, much of the property

covered by the Forest Service's management plan is

now designated a wilderness area, which means that

commercial activities such as timber harvesting are

forbidden. The statute exempts a narrow strip of land,

coinciding with the Forest Service's proposed route for

the remaining segment of the G-O road, from the

wilderness designation. The legislative history indicates

that this exemption was adopted "to enable the

completion of the Gasquet-Orleans Road project if the

responsible authorities so decide." S. Rep. No. 98-582,

p. 29 (1984). The existing unpaved section of road,

however, lies within thewilderness area and is therefore

now closed to general traffic.

A panel of the Ninth Circuit affirmed in part. Northwest

Indian Cemetery ProtectiveAssn. v. Peterson, 795 F. 2d

688 (1986). The panel unanimously rejected the District

Court's conclusion that the Government's [***544]

proposed actions would breach its trust responsibilities

to Indians on the Hoopa Valley Reservation. The panel

also vacated the injunction to the extent that it had been

rendered moot by the California Wilderness Act, which

nowprevents timber harvesting in certain areas covered
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by the District Court's order. The District Court's

decision, to the extent that it rested on statutory grounds,

was otherwise unanimously affirmed.

[*445] By a divided decision, the District Court's

constitutional ruling was also affirmed. Relying primarily

on the Forest Service's own commissioned study, the

majority found that construction of the Chimney Rock

section of the G-O road would have significant, though

largely indirect, adverse effects on Indian religious

practices. The majority concluded that the Government

had failed to demonstrate a compelling interest in the

completion of the road, and that it could have abandoned

the road without thereby creating "a religious preserve

for a single group in violation of the establishment

clause." Id., at 694. The majority apparently applied the

same analysis to logging operations that might be

carried out in portions of the Chimney Rock area not

covered by the California Wilderness Act. See id., at

692-693 ("Because most of the high country has now

been designated by Congress as a wilderness area, the

issue of logging becomes less significant, although it

does not disappear").

The dissenting judge argued that certain of the adverse

effects on respondents' religious practices could be

eliminated by less drastic measures than a ban on

building the road, and that other actual or suggested

adverse effects did not pose a serious threat to the

Indians' religious practices. He also concluded that the

injunction against timber harvesting needed to be

reconsidered in light of the CaliforniaWildernessAct: "It

is not clear whether the district court would have issued

an injunction based upon the development of the

remaining small parcels.Accordingly, I would remand to

allow the district court to reevaluate its injunction in light

of the Act." Id., at 704.

II

[2]We begin by noting that the courts below did not

articulate the bases of their decisionswith perfect clarity.

A fundamental and long-standing principle of judicial

restraint requires that courts avoid reaching

constitutional questions in advance of the necessity of

deciding them. See Three [*446] Affiliated Tribes of Ft.

Berthold Reservation v. Wold Engineering, P. C., 467 U.

S. 138, 157-158 (1984); see also, e. g., Jean v. Nelson,

472 U. S. 846, 854 (1985);Gulf Oil Co. v. Bernard, 452

U. S. 89, 99 (1981); [**1324] Ashwander v. TVA, 297 U.

S. 288, 346-348 (1936) (Brandeis, J., concurring). This

principle required the courts below to determine, before

addressing the constitutional issue, whether a decision

on that question could have entitled respondents to

relief beyond that to which they were entitled on their

statutory claims. If no additional relief would have been

warranted, a constitutional decision would have been

unnecessary and therefore inappropriate.

[***545] [3]Neither the District Court nor the Court of

Appeals explained or expressly articulated the necessity

for their constitutional holdings. Were we persuaded

that those holdings were unnecessary, we could simply

vacate the relevant portions of the judgment below

without discussing themerits of the constitutional issue.

The structure and wording of the District Court's

injunctive order, however, suggests that the statutory

holdingswould not have supported all the relief granted.

The order is divided into four sections. Two of those

sections deal with a 31,100-acre tract referred to as the

Blue Creek Roadless Area. The injunction forbids the

Forest Service from engaging in timber harvesting or

road building anywhere on the tract "unless and until"

compliance with the NEPA and the FWPCA have been

demonstrated. 565 F. Supp., at 606-607. The sections

of the injunction dealing with the smaller Chimney Rock

area (i. e. the area affected by the First Amendment

challenge) are worded differently. The Forest Service is

permanently enjoined, without any qualifying language,

from constructing the proposed portion of the G-O road

"and/or any alternative route" through that area;

similarly, the injunction forbids timber harvesting or the

construction of logging roads in the Chimney Rock area

pursuant to the Forest Service's proposedmanagement

plan "or any other landmanagement plan." [*447] Id., at

606 (emphasis added). These differences in wording

suggest, without absolutely implying, that an injunction

covering the Chimney Rock area would in some way

have been conditional, or narrower in scope, if the

District Court had not decided the First Amendment

issue as it did. Similarly, the silence of the Court of

Appeals as to the necessity of reaching the First

Amendment issuemay have reflected its understanding

that the District Court's injunction necessarily rested in

part on constitutional grounds.

Because it appears reasonably likely that the First

Amendment issue was necessary to the decisions

below, we believe that it would be inadvisable to vacate

and remandwithout addressing that issue on themerits.

This conclusion is strengthened by considerations of

judicial economy. TheGovernment, which petitioned for

certiorari on the constitutional issue alone, has informed

us that it believes it can cure the statutory defects
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identified below, intends to do so, and will not challenge

the adverse statutory rulings. Tr. of Oral Arg. 9-10. In

this circumstance, it is difficult to see what principle

would be vindicated by sending this case on what would

almost certainly be a brief round trip to the courts below.

III

A

[1B]The Free Exercise Clause of the First Amendment

provides that "Congress shall make no law . . .

prohibiting the free exercise [of religion]." U. S. Const.,

Amdt. 1. It is undisputed that the Indian respondents'

beliefs are sincere and that the Government's proposed

actions will have severe adverse effects on the practice

of their religion. Respondents contend that the burden

on their religious practices is heavy enough to violate

the Free Exercise Clause unless the Government can

demonstrate a compelling need to [***546] complete

the G-O road or to engage in timber harvesting in the

Chimney Rock area. We disagree.

[*448] In Bowen v. Roy, 476 U. S. 693 (1986), we

considered a challenge to a federal statute that required

the States to use Social Security numbers in

administering certain welfare [**1325] programs. Two

applicants for benefits under these programs contended

that their religious beliefs prevented them fromacceding

to the use of a Social Security number for their

two-year-old daughter because the use of a numerical

identifier would " rob the spirit' of [their] daughter and

prevent her from attaining greater spiritual power." Id.,

at 696. Similarly, in this case, it is said that disruption of

the natural environment caused by the G-O road will

diminish the sacredness of the area in question and

create distractions that will interfere with "training and

ongoing religious experience of individuals using [sites

within] the area for personal medicine and growth . . .

and as integrated parts of a system of religious belief

and practice which correlates ascending degrees of

personal power with a geographic hierarchy of power."

App. 181. Cf. id., at 178 ("Scarred hills and mountains,

and disturbed rocks destroy the purity of the sacred

areas, and [Indian] consultants repeatedly stressed the

need of a training doctor to be undistracted by such

disturbance"). The Court rejected this kind of challenge

in Roy:

"TheFreeExerciseClause simply cannot be understood

to require the Government to conduct its own internal

affairs in ways that comport with the religious beliefs of

particular citizens. Just as the Government may not

insist that [the Roys] engage in any set form of religious

observance, so [they] may not demand that the

Government join in their chosen religious practices by

refraining from using a number to identify their daughter

. . . .

". . . The Free Exercise Clause affords an individual

protection from certain forms of governmental

compulsion; it does not afford an individual a right to

dictate the conduct of the Government's internal

procedures." 476 U. S., at 699-700.

[*449] The building of a road or the harvesting of timber

on publicly owned land cannot meaningfully be

distinguished from the use of a Social Security number

in Roy. In both cases, the challenged government action

would interfere significantly with private persons' ability

to pursue spiritual fulfillment according to their own

religious beliefs. In neither case, however, would the

affected individuals be coerced by the Government's

action into violating their religious beliefs; nor would

either governmental action penalize religious activity by

denying any person an equal share of the rights,

benefits, and privileges enjoyed by other citizens.

We are asked to distinguish this case from Roy on the

ground that the infringement on religious liberty here is

"significantly greater," or on the ground that the

government practice in Roy was "purely mechanical"

whereas this case involves "a case-by-case substantive

determination as to how a particular unit of land will be

managed." Brief for Indian Respondents 33-34.

Similarly, [***547] we are told that this case can be

distinguished fromRoy because "the government action

is not at some physically removed location where it

places no restriction on what a practitioner may do."

Brief for Respondent State of California 18. The State

suggests that the Social Security number in Roy "could

be characterized as interfering with Roy's religious

tenets from a subjective point of view, where the

government's conduct of its own internal affairs' was

known to him only secondhand and did not interfere

with his ability to practice his religion." Id., at 19 (footnote

omitted; internal citation omitted). In this case, however,

it is said that the proposed road will "physically destroy

the environmental conditions and the privacy without

which the [religious] practices cannot be conducted."

Ibid.

[4]These efforts to distinguish Roy are unavailing. This

Court cannot determine the truth of the underlying
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beliefs that led to the religious objections here or in Roy,

see Hobbie v. Unemployment Appeals Comm'n of Fla.,

480 6 U. S. 136, 144, n. 9 (1987), and [**1326]

accordingly cannot weigh the adverse effects on the

Roy [*450] and compare them with the adverse effects

on respondents. Without the ability to make such

comparisons, we cannot say that the one form of

incidental interference with an individual's spiritual

activities should be subjected to a different constitutional

analysis than the other.

Respondents insist, nonetheless, that the courts below

properly relied on a factual inquiry into the degree to

which the Indians' spiritual practices would become

ineffectual if the G-O road were built. They rely on

several cases in which this Court has sustained free

exercise challenges to government programs that

interfered with individuals' ability to practice their

religion. SeeWisconsin v. Yoder, 406 U. S. 205 (1972)

(compulsory school-attendance law);Sherbert v. Verner,

374 U. S. 398 (1963) (denial of unemployment benefits

to applicant who refused to accept work requiring her to

violate the Sabbath); Thomas v. Review Board, Indiana

Employment Security Div., 450 U. S. 707 (1981) (denial

of unemployment benefits to applicant whose religion

forbade him to fabricate weapons); Hobbie, supra

(denial of unemployment benefits to religious convert

who resigned position that required her to work on the

Sabbath).

[5A]Even apart from the inconsistency between Roy

and respondents' reading of these cases, their

interpretation will not withstand analysis. It is true that

this Court has repeatedly held that indirect coercion or

penalties on the free exercise of religion, not just outright

prohibitions, are subject to scrutiny under the First

Amendment. Thus, for example, ineligibility for

unemployment benefits, based solely on a refusal to

violate the Sabbath, has been analogized to a fine

imposed on Sabbath worship. Sherbert, supra, at 404.

This does not and cannot imply that incidental effects of

government programs, which may make it more difficult

to practice certain religions but which have no tendency

to coerce individuals into acting contrary to their religious

beliefs, require government to bring forward a

compelling justification [*451] for its otherwise lawful

actions. The crucial [***548] word in the constitutional

text is "prohibit": "For the Free Exercise Clause is

written in terms of what the government cannot do to the

individual, not in terms of what the individual can exact

from the government."Sherbert, supra, at 412 (Douglas,

J., concurring).

[1C][5B][6]Whatever may be the exact line between

unconstitutional prohibitions on the free exercise of

religion and the legitimate conduct by government of its

own affairs, the location of the line cannot depend on

measuring the effects of a governmental action on a

religious objector's spiritual development. The

Government does not dispute, and we have no reason

to doubt, that the logging and road-building projects at

issue in this case could have devastating effects on

traditional Indian religious practices. Those practices

are intimately and inextricably bound up with the unique

features of the Chimney Rock area, which is known to

the Indians as the "high country." Individual practitioners

use this area for personal spiritual development; some

of their activities are believed to be critically important in

advancing the welfare of the tribe, and indeed, of

mankind itself. The Indians use this area, as they have

used it for a very long time, to conduct a wide variety of

specific rituals that aim to accomplish their religious

goals.According to their beliefs, the rituals would not be

efficacious if conducted at other sites than the ones

traditionally used, and too much disturbance of the

area's natural state would clearly render anymeaningful

continuation of traditional practices impossible. To be

sure, the Indians themselves were far from unanimous

in opposing the G-O road, see App. 180, and it seems

less than certain that construction of the road will be so

disruptive that it will doom their religion. Nevertheless,

we can assume that the threat to the efficacy of at least

[**1327] some religious practices is extremely grave.

[1D][7]Even if we assume that we should accept the

Ninth Circuit's prediction, according to which the G-O

road will "virtually destroy the Indians' ability to practice

their religion," 795 F. 2d, at 693 [*452] (opinion below),

the Constitution simply does not provide a principle that

could justify upholding respondents' legal claims.

However much we might wish that it were otherwise,

government simply could not operate if it were required

to satisfy every citizen's religious needs and desires. A

broad range of government activities -- from social

welfare programs to foreign aid to conservation projects

-- will always be considered essential to the spiritual

well-being of some citizens, often on the basis of

sincerely held religious beliefs. Others will find the very

same activities deeply offensive, and perhaps

incompatiblewith their own search for spiritual fulfillment

and with the tenets of their religion. The First

Amendment must apply to all citizens alike, and it can

give to none of them a veto over public programs that do

not prohibit the free exercise of religion. TheConstitution

does not, and courts cannot, offer to reconcile the
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various competing demands on government, many of

them rooted in sincere religious belief, that inevitably

arise in so diverse a society as ours. That task, to the

extent that it is feasible, is for the legislatures and other

institutions. Cf. The Federalist No. 10 (suggesting that

the effects of religious [***549] factionalism are best

restrained through competition among a multiplicity of

religious sects).

One need not look far beyond the present case to see

why the analysis in Roy, but not respondents' proposed

extension of Sherbert and its progeny, offers a sound

reading of the Constitution. Respondents attempt to

stress the limits of the religious servitude that they are

now seeking to impose on the Chimney Rock area of

the Six Rivers National Forest. While defending an

injunction against logging operations and the

construction of a road, they apparently do not at present

object to the area's being used by recreational visitors,

other Indians, or forest rangers. Nothing in the principle

for which they contend, however, would distinguish this

case from another lawsuit in which they (or similarly

situated religious objectors) might seek to exclude all

human activity but [*453] their own from sacred areas

of the public lands. The Indian respondents insist that

"privacy during the power quests is required for the

practitioners to maintain the purity needed for a

successful journey." Brief for Indian Respondents 8

(emphasis added; citation to record omitted). Similarly:

"The practices conducted in the high country entail

intense meditation and require the practitioner to

achieve a profound awareness of the natural

environment. Prayer seats are oriented so there is an

unobstructed view, and the practitioner must be

surrounded by undisturbed naturalness." Id., at 8, n. 4

(emphasis added) (citations to record omitted). No

disrespect for these practices is implied when one notes

that such beliefs could easily require de facto beneficial

ownership of some rather spacious tracts of public

property. Even without anticipating future cases, the

diminution of the Government's property rights, and the

concomitant subsidy of the Indian religion, would in this

case be far from trivial: the District Court's order

permanently forbade commercial timber harvesting, or

the construction of a two-lane road, anywhere within an

area covering a full 27 sections (i. e. more than 17,000

acres) of public land.

[1E][8]The Constitution does not permit government to

discriminate against religions that treat particular

physical sites as sacred, and a law forbidding the Indian

respondents from visiting theChimneyRock areawould

raise a different set of constitutional questions.

Whatever rights the Indians may have to the use of the

area, however, those rights do not divest the

Government of its right to use what is, after all, its land.

Cf. Bowen v. Roy, 476 U. S., at 724-727 (O'CONNOR,

J., concurring in part and dissenting in [**1328] part)

(distinguishing between the Government's use of

information in its possession and the Government's

requiring an individual to provide such information).

B

[9]Nothing in our opinion should be read to encourage

governmental insensitivity to the religious needs of any

citizen. [*454] The Government's rights to the use its

own land, for example, need not and should not

discourage it from accommodating religious practices

like those engaged in by the Indian respondents. Cf.

Sherbert, 374 U. S., at 422-423 (Harlan, J., dissenting).

It is worth emphasizing, therefore, that the Government

has taken numerous [***550] steps in this very case to

minimize the impact that construction of the G-O road

will have on the Indians' religious activities. First, the

Forest Service commissioned a comprehensive study

of the effects that the project would have on the cultural

and religious value of the Chimney Rock area. The

resulting 423-page report was so sympathetic to the

Indians' interests that it has constituted the principal

piece of evidence relied on by respondents' throughout

this litigation.

Although the Forest Service did not in the end adopt the

report's recommendation that the project be abandoned,

many other ameliorative measures were planned. No

sites where specific rituals take place were to be

disturbed. In fact, a major factor in choosing among

alternative routes for the road was the relation of the

various routes to religious sites: the route selected by

theRegional Forester is, he noted, "the farthest removed

from contemporary spiritual sites; thus, the adverse

audible intrusions associated with the road would be

less than all other alternatives." App. 102. Nor were the

Forest Service's concerns limited to "audible intrusions."

As the dissenting judge below observed, ten specific

steps were planned to reduce the visual impact of the

road on the surrounding country. See 795 F. 2d, at 703

(Beezer, J., dissenting in part).

Except for abandoning its project entirely, and thereby

leaving the two existing segments of road to deadend in

the middle of a National Forest, it is difficult to see how

the Government could have beenmore solicitous. Such
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solicitude accords with "the policy of the United States

to protect and preserve for American Indians their

inherent right of freedom to believe, express, and

exercise the traditional religions [*455] of theAmerican

Indian . . . including but not limited to access to sites,

use and possession of sacred objects, and the freedom

to worship through ceremonials and traditional rites."

American Indian Religious Freedom Act (AIRFA), Pub.

L. 95-341, 92 Stat. 469, 42 U. S. C. § 1996.

[10]Respondents, however, suggest that AIRFA goes

further and in effect enacts their interpretation of the

First Amendment into statutory law. Although this

contention was rejected by the District Court, they seek

to defend the judgment below by arguing that AIRFA

authorizes the injunction against completion of the G-O

road. This argument is without merit. After reciting

several legislative findings, AIRFA "resolves" upon the

policy quoted above.Asecond section of the statute, 92

Stat. 470, required an evaluation of federal policies and

procedures, in consultationwith native religious leaders,

of changes necessary to protect and preserve the rights

and practices in question. The required report dealing

with this evaluation was completed and released in

1979. Reply Brief for Petitioners 2, n. 3. Nowhere in the

law is there so much as a hint of any intent to create a

cause of action or any judicially enforceable individual

rights.

What is obvious from the face of the statute is confirmed

by numerous indications in the legislative history. The

sponsor of the bill that became AIRFA, Representative

Udall, called it "a sense of Congress joint resolution,"

aimed at ensuring that "the basic right of the Indian

people to exercise their traditional [***551] religious

practices is not infringed without a clear decision on

[**1329] the part of the Congress or the administrators

that such religious practices must yield to some higher

consideration." 124 Cong. Rec. 21444 (1978).

Representative Udall emphasized that the bill would not

"confer special religious rights on Indians," would "not

change any existing State or Federal law," and in fact

"has no teeth in it." Id., at 21444-21445.

[*456] C

The dissent proposes an approach to the First

Amendment that is fundamentally inconsistent with the

principles on which our decision rests. Notwithstanding

the sympathy that we all must feel for the plight of the

Indian respondents, it is plain that the approach taken

by the dissent cannot withstand analysis. On the

contrary, the path towards which it points us is

incompatible with the text of the Constitution, with the

precedents of this Court, and with a responsible sense

of our own institutional role.

[11]The dissent begins by asserting that the

"constitutional guarantee we interpret today . . . is

directed against any form of government action that

frustrates or inhibits religious practice." Post, at 459

(emphasis added). The Constitution, however, says no

such thing. Rather, it states: "Congress shall make no

law . . . prohibiting the free exercise [of religion]." U. S.

Const., Amdt. 1 (emphasis added).

As we explained above, Bowen v. Roy rejected a First

Amendment challenge to government activities that the

religious objectors sincerely believed would "'rob the

spirit' of [their] daughter and prevent her from attaining

greater spiritual power." See supra, at 448 (quoting

Roy, 476 U. S., at 696). The dissent now offers to

distinguish that case by saying that the Government

was acting there "in a purely internal manner," whereas

land-use decisions "are likely to have substantial

external effects." Post, at 470. Whatever the source or

meaning of the dissent's distinction, it has no basis in

Roy. Robbing the spirit of a child, and preventing her

from attaining greater spiritual power, is both a

"substantial external effect" and one that is remarkably

similar to the injury claimed by respondents in the case

before us today. The dissent's reading of Roy would

effectively overrule that decision, without providing any

compelling justification for doing so.

The dissent also misreads Wisconsin v. Yoder, 406 U.

S. 205 (1972). The statute at issue in that case

prohibited the [*457] Amish parents, on pain of criminal

prosecution, from providing their children with the kind

of education required by the Amish religion. Id., at

207-209, 223. The statute directly compelled theAmish

to send their children to public high schools "contrary to

theAmish religion and way of life." Id., at 209. The Court

acknowledged that the statute might be constitutional,

despite its coercive nature, if the state could show with

sufficient "particularity how its admittedly strong interest

in compulsory education would be adversely affected

by granting an exemption to the Amish." Id., at 236

[***552] (citation omitted). The dissent's out-of-context

quotations notwithstanding, there is nothingwhatsoever

in the Yoder opinion to support the proposition that the

"impact" on the Amish religion would have been

constitutionally problematic if the statute at issue had

not been coercive in nature. Cf. post, at 466.
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[12]Perceiving a "stress point in the longstanding conflict

between two disparate cultures," the dissent attacks us

for declining to "balance these competing and potentially

irreconcilable interests, choosing instead to turn this

difficult task over to the federal legislature." Post, at

473. Seeing the Court as the arbiter, the dissent

proposes a legal test under which it would decide which

public lands are "central" or "indispensable" to which

religions, and by implication which are "dispensable" or

"peripheral," and would then decide which government

programs are "compelling [**1330] " enough to justify

"infringement of those practices." Post, at 475. We

would accordingly be required to weigh the value of

every religious belief and practice that is said to be

threatened by any government program. Unless a

"showing of 'centrality,'" post, at 474, is nothing but an

assertion of centrality, see post, at 475, the dissent thus

offers us the prospect of this Court holding that some

sincerely held religious beliefs and practices are not

"central" to certain religions, despite protestations to the

contrary from the religious objectors who brought the

lawsuit. In other words, the dissent's approach would

[*458] require us to rule that some religious adherents

misunderstand their own religious beliefs. We think

such an approach cannot be squared with the

Constitution or with our precedents, and that it would

cast the judiciary in a role that we were never intended

to play.

IV

[1F] [13]The decision of the court below, according to

which the First Amendment precludes the Government

from completing the G-O road or from permitting timber

harvesting in the Chimney Rock area, is reversed. In

order that the District Court's injunction may be

reconsidered in light of this holding, and in the light of

any other relevant events that may have intervened

since the injunction issued, the case is remanded for

further proceedings consistent with this opinion.

It is so ordered.

Justice KENNEDY took no part in the consideration or

decision of this case.

Dissent by: BRENNAN

Dissent

JUSTICEBRENNAN,withwhomJUSTICEMARSHALL

and JUSTICE BLACKMUN join, dissenting.

"'The Free Exercise Clause,'" the Court explains today,

"'is written in terms of what the government cannot do to

the individual, not in terms of what the individual can

exact from the government.'" Ante, at 451 (quoting

Sherbert v. Verner, 374 U. S. 398, 412 (1963) (Douglas,

J., concurring)). Pledging fidelity to this unremarkable

constitutional principle, the Court nevertheless [***553]

concludes that even where the Government uses

federal land in a manner that threatens the very

existence of aNativeAmerican religion, theGovernment

is simply not "doing" anything to the practitioners of that

faith. Instead, the Court believes that Native Americans

who request that the Government refrain from

destroying their religion effectively seek to exact from

theGovernment de facto beneficial ownership of federal

property. These two astonishing conclusions follow

naturally from the Court's determination [*459] that

federal land-use decisions that render the practice of a

given religion impossible do not burden that religion in a

manner cognizable under the Free Exercise Clause,

because such decisions neither coerce conduct

inconsistent with religious belief nor penalize religious

activity. The constitutional guaranteewe interpret today,

however, draws no such fine distinctions between types

of restraints on religious exercise, but rather is directed

against any form of governmental action that frustrates

or inhibits religious practice. Because the Court today

refuses even to acknowledge the constitutional injury

respondents will suffer, and because this refusal

essentially leaves Native Americans with absolutely no

constitutional protection against perhaps the gravest

threat to their religious practices, I dissent.

I

For at least 200 years and probably much longer, the

Yurok, Karok, and Tolowa Indians have held sacred an

approximately 25 square-mile area of land situated in

what is today the Blue Creek Unit of Six Rivers National

Forest in northwestern California. As the Government

readily concedes, regular visits to this area, known to

respondent Indians as the "high country," have played

and continue to play a "critical" role in the religious

practices and rituals of these tribes. [**1331] Brief for

Petitioner 3. Those beliefs, only briefly described in the

Court's opinion, are crucial to a proper understanding of

respondents' claims.

As the Forest Service's commissioned study, the

Theodoratus Report, explains, for Native Americans

religion is not a discrete sphere of activity separate from

all others, and any attempt to isolate the religious
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aspects of Indian life "is in reality an exercise which

forces Indian concepts into non-Indian categories."App.

110; D. Theodoratus, Cultural Resources of the

Chimney Rock Section, Gasquet-Orleans Road, Six

Rivers National Forest (1979). Thus, for most Native

Americans, "the area of worship cannot be delineated

from [*460] social, political, cultural and other areas of

Indian lifestyle." American Indian Religious Freedom,

Hearings on S. J. Res. 102 before the Select Committee

on IndianAffairs, 95th Cong., 2d Sess., 86 (statement of

Barney Old Coyote, Crow Tribe). A pervasive feature of

this lifestyle is the individual's relationship with the

natural world; this relationship, which can accurately

though somewhat incompletely be characterized as

one of stewardship, forms the core of what might be

called, for want of a better nomenclature, the Indian

religious experience. While traditional western religions

view creation as the work of a deity "who institutes

natural lawswhich then govern the operation of physical

nature," tribal religions regard creation as an ongoing

process in which they are morally [***554] and

religiously obligated to participate. U. S. Federal

Agencies Task Force, American Indian Religious

Freedom Act Report 11 (1979) (Task Force Report).

Native Americans fulfill this duty through ceremonies

and rituals designed to preserve and stabilize the earth

and to protect humankind from disease and other

catastrophes. Failure to conduct these ceremonies in

the manner and place specified, adherents believe, will

result in great harm to the earth and to the people

whose welfare depends upon it. Id., at 10.

In marked contrast to traditional western religions, the

belief systems of Native Americans do not rely on

doctrines, creeds, or dogmas. Established or universal

truths -- the mainstay of western religions -- play no part

in Indian faith. Ceremonies are communal efforts

undertaken for specific purposes in accordance with

instructions handed down from generation to

generation. Commentaries on or interpretations of the

rituals themselves are deemed absolute violations of

the ceremonies, whose value lies not in their ability to

explain the natural world or to enlighten individual

believers but in their efficacy as protectors and

enhancers of tribal existence. Ibid. Where dogma lies at

the heart of western religions, Native American faith is

inextricably [*461] bound to the use of land. The

site-specific nature of Indian religious practice derives

from the Native American perception that land is itself a

sacred, living being. See Suagee, American Indian

Religious Freedom and Cultural Resources

Management: ProtectingMother Earth's Caretakers, 10

Am. Ind. L. Rev. 1, 10 (1982). Rituals are performed in

prescribed locations notmerely as amatter of traditional

orthodoxy, but because land, like all other living things,

is unique, and specific sites possess different spiritual

properties and significance. Within this belief system,

therefore, land is not fungible; indeed, at the time of the

Spanish colonization of the American southwest, "all . .

. Indians held in some form a belief in a sacred and

indissoluble bond between themselves and the land in

which their settlements were located." E. Spicer, Cycle

of Conquest: The Impact of Spain, Mexico, and the

United States on the Indians of the United States 576

(1962).

For respondent Indians, the most sacred of lands is the

high country where, they believe, pre-human spirits

movedwith the coming of humans to the earth. Because

these spirits are seen as the source of religious power,

or "medicine," many of the tribes' rituals and practices

require frequent journeys to the area. Thus, for example,

[**1332] religious leaders preparing for the complex of

ceremonies that underlie the tribes' World Renewal

efforts must travel to specific sites in the high country in

order to attain the medicine necessary for successful

renewal. Similarly, individual tribe members may seek

curative powers for the healing of the sick, or personal

medicine for particular purposes such as good luck in

singing, hunting, or love. A period of preparation

generally precedes such visits, and individuals must

select trails in the sacred area according to themedicine

they seek and their abilities, gradually moving to

increasingly more powerful sites, which are typically

located at higher altitudes. Among the most powerful of

sites are Chimney Rock, Doctor Rock, and Peak 8, all of

which are elevated rock outcroppings.

[*462] [***555] According to the Theodoratus Report,

the qualities "of silence, the aesthetic perspective, and

the physical attributes, are an extension of the

sacredness of [each] particular site." App. 148. The act

of medicine making is akin to meditation: the individual

must integrate physical, mental and vocal actions in

order to communicate with the pre-human spirits. As a

result, "successful use of the high country is dependent

upon and facilitated by certain qualities of the physical

environnment, the most important of which are privacy,

silence, and an undisturbed natural setting." Id., at 181.

Although few tribe members actually make medicine at

the most powerful sites, the entire tribe's welfare hinges

on the success of the individual practitioners.

Beginning in 1972, the Forest Service began preparing

a multiple-use management plan for the Blue Creek
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Unit. The plan's principal features included the

harvesting of 733 million board feet of Douglas fir over

an 80-year period and the completion of a 6-mile

segment of paved road running between two northern

California towns, Gasquet and Orleans (the G-O road).

The road's primary purpose was to provide a route for

hauling the timber harvested under the management

plan; in addition, it would enhance public access to the

Six Rivers and other national forests, and allow formore

efficient maintenance and fire control by the Forest

Service itself. In the mid-1970s, the Forest Service

circulated draft environmental impact statements

evaluating the effects of several proposed routes for the

final segment of theG-O road, including at least two that

circumnavigated the high country altogether. Ultimately,

however, the Service settled on a route running along

theChimneyRockCorridor, which traverses the Indians'

sacred lands.

Respondent Indians brought suit to enjoin

implementation of the plan, alleging that the road

construction and timber harvesting would impermissibly

interfere with their religious practices in violation of the

Free Exercise Clause of the First [*463] Amendment. 1

Following a trial, theDistrict Court granted the requested

injunctive relief. The court found that "use of the high

country is essential to [respondents'] 'World Renewal'

ceremonies . . . which constitute the heart of the

Northwest Indian religious belief system," and that

"'intrusions on the sanctity of the Blue Creek high

country are . . . potentially destructive of the very core of

Northwest [Indian] religious beliefs and practices.'"

Northwest Indian Cemetery Protective Assn. v.

Peterson, 565 F. Supp. 586, 594-595 (ND Cal. 1983)

(quoting the Theodoratus Report, at 420). Concluding

that these burdens on respondents' religious practices

were sufficient to trigger the protections of the Free

Exercise Clause, the court found that the interests

served by theG-O road and themanagement plan were

insufficient to justify those burdens. In particular, the

court found that the road would not improve access to

timber resources in the Blue Creek Unit and indeed was

unnecessary to the harvesting of that timber; that

[**1333] it would not significantly improve the [***556]

administration of the Six Rivers National Forest; and

that it would increase recreational access only

marginally, and at the expense of the very pristine

environment that makes the area suitable for primitive

recreational use in the first place. Id., at 595-596. The

court further found that the unconnected segments of

the road had independent utility, 2 and that although

completion of the [*464] Chimney Rock segment would

reduce timber hauling costs, it would not generate new

jobs but would instead merely shift work from one area

of the region to another. Id., at 596. Finally, in enjoining

the proposed harvesting activities, the court found that

the Blue Creek Unit's timber resources were but a small

fraction of those located in the entire national forest and

that the local timber industry would not suffer seriously

if access to this fraction were foreclosed. Ibid.

While the case was pending on appeal before the Court

of Appeals for the Ninth Circuit, Congress passed the

California Wilderness Act of 1984, Pub. L. 98-425, 98

Stat. 1619, which designates most of the the Blue

Creek Unit a wilderness area, and thus precludes

logging and all other commercial activities inmost of the

area covered by the Forest Service's management

plan. Thereafter, the Court of Appeals affirmed the

District Court's determination that the proposed

harvesting and construction activities violated

respondents' constitutional rights. Recognizing that the

high country is "indispensable" to the religious lives of

the approximately 5,000 tribe members who reside in

the area, Northwest Indian Cemetery Protective Assn.

v. Peterson, 795 F. 2d 688, 692 (CA9 1986), the court

concluded "that the proposed government operations

would virtually destroy the . . . Indians' ability to practice

their religion." Id., at 693 (emphasis added). 3 Like the

lower court, the Court of Appeals found [*465] the

Government's interests in building the road and

permitting limited timber harvesting-interests which of

1 Respondent Indians were joined in this suit by the State of California as well as various environmental groups. For the sake

of simplicity, I use the term "respondents" to refer exclusively to the effected Native American religious practitioners.

2 The Court overlooks this finding when it suggests that the only protective measure the Service did not take was the

untenable one of "abandoning its project entirely, and thereby leaving the two existing segments of road to deadend in the

middle of a National Forest."Ante, at 454. Far from finding that option untenable, the District Court expressly concluded that the

segments had independent economic and administrative utility, and thus that past investments in the paved sections did not

justify construction of the Chimney Rock segment. See 565 F. Supp., at 596.

3 Remarkably, the Court treats this factual determination as nothing more than an assumption or "prediction," ante, at 451,

and suggests that it is "less than certain that construction of the road will be so disruptive that it will doom [respondents']

religion." Ibid. Such speculation flies in the face of the most basic principles of appellate review, see Fed. Rule Civ. Proc. 52(a)
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course were considerably undermined by passage of

the California Wilderness [***557] Act -- did not justify

the destruction of respondents' religion. Id., at 695.

II

The Court does not for a moment suggest that the

interests served by the G-O road are in any way

compelling, or that they outweigh the destructive effect

construction of the road will have on respondents'

religious practices. Instead, the Court embraces the

Government's contention that its prerogative as

landowner should always take precedence over a claim

that a particular use of federal property infringes

religious practices. Attempting to justify this rule, the

Court argues that [**1334] the First Amendment bars

only outright prohibitions, indirect coercion, and

penalties on the free exercise of religion. All other

"incidental effects of government programs," it

concludes, even those "whichmaymake it more difficult

to practice certain religions but which have no tendency

to coerce individuals into acting contrary to their religious

beliefs," simply do not give rise to constitutional

concerns. See ante, at 450. Since our recognition nearly

half a century ago that restraints on religious conduct

implicate the concerns of the Free Exercise Clause, see

Prince v. Massachusetts, 321 U. S. 158 (1944), we

have never suggested that the protections of the

guarantee are limited to so narrow a range of

governmental burdens. The land-use decision

challenged here will restrain respondents from

practicing their religion as surely and as completely as

any of the governmental actions we have struck down in

the past, and the Court's efforts simply to define away

respondents' injury [*466] as nonconstitutional is both

unjustified and ultimately unpersuasive.

A

The Court ostensibly finds support for its narrow

formulation of religious burdens in our decisions in

Hobbie v. Unemployment Appeals Comm'n of Fla., 480

U. S. 136 (1987), Thomas v. Review Bd., Indiana

Employment Security Division, 450 U. S. 707 (1981),

and Sherbert v. Verner, 374 U. S. 398 (1963). In those

cases, the laws at issue forced individuals to choose

between adhering to specific religious tenets and

forfeiting unemployment benefits on the one hand, and

accepting work repugnant to their religious beliefs on

the other. The religions involved, therefore, lent

themselves to the coercion analysis theCourt espouses

today, for they proscribed certain conduct such as

munitions work (Thomas) or working on Saturdays

(Sherbert, Hobbie) that the unemployment benefits laws

effectively compelled. In sustaining the challenges to

these laws, however, we nowhere suggested that such

coercive compulsion exhausted the range of religious

burdens recognized under the Free Exercise Clause.

Indeed, inWisconsin v. Yoder, 406 U. S. 205 (1972), we

struck down a state compulsory school attendance law

on free exercise grounds not so much because of the

affirmative coercion the law exerted on individual

religious practitioners, but because of "the impact that

compulsory high school attendance could have on the

continued survival of Amish communities." Id., at 209

(emphasis added). Like respondents here, the Amish

view [***558] life as pervasively religious and their faith

accordingly dictates their entire lifestyle. See id., at 210.

Detailed as their religious rules are, however, the

parents in Yoder did not argue that their religion

expressly proscribed public education beyond the eighth

grade; rather, they objected to the law because "the

values . . . of the modern secondary school are in sharp

conflict with the fundamental mode of life mandated by

the Amish religion." Id., at 217 (emphasis added). By

exposing Amish children "to a [*467] 'worldly' influence

in conflict with their beliefs," and by removing those

children "from their community, physically and

emotionally, during the crucial and formative adolescent

period of life" when Amish beliefs are inculcated, id., at

211, the compulsory school law posed "a very real

threat of undermining the Amish community and

religious practice." Id., at 218. Admittedly, this threat

arose from the compulsory nature of the law at issue,

but it was the "impact" on religious practice itself, not the

source of that impact, that led us to invalidate the law.

I thus cannot accept the Court's premise that the form of

the Government's restraint on religious practice, rather

than its effect, controls our constitutional analysis.

("Findings of fact . . . shall not be set aside unless clearly erroneous"), and is wholly at odds with the well-settled rule that this

Court will not disturb findings of facts agreed upon by both lower courts unless those findings are clearly in error. United States

v. Ceccolini, 435 U. S. 268, 273 (1978). Even if our review were not governed by such rules, however, the mere fact that a

handful of the NativeAmericans who reside in the effected area do not oppose the road in no way casts doubt upon the validity

of the lower courts' amply supported factual findings, particularly where the members of this minority did not indicate whether

their lack of objection reflected their assessment of the religious significance of the high country, or their own apathy towards

religious matters generally.
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Respondents [**1335] here have demonstrated that

construction of the G-O road will completely frustrate

the practice of their religion, for as the lower courts

found, the proposed logging and construction activities

will virtually destroy [*468] respondents' religion, and

will therefore necessarily force them into abandoning

those practices altogether. Indeed, the Government's

proposed activities will restrain religious practice to a far

greater degree here than in any of the cases cited by

the Court today. None of the religious adherents in

Hobbie, Thomas, and Sherbert, for example, claimed or

could have claimed that the denial of unemployment

benefits rendered the practice of their religions

impossible; at most, the challenged laws made those

practices more expensive. Here, in stark contrast,

respondents have claimed -- and proved -- that the

desecration of the high country will prevent religious

leaders from attaining the religious power or medicine

indispensable to the success of virtually all their rituals

and ceremonies. Similarly, in Yoder the compulsory

school law threatened to "undermine the Amish

community and religious practice," and thus to force

adherents to "abandon belief . . . or . . . to migrate to

some other and more tolerant religion." 406 U. S., at

218. Here the threat posed by the desecration of sacred

lands that are indisputably essential to respondents'

religious practices is both more direct and more

substantial than that raised by a compulsory school law

that simply exposed Amish children to an alien value

system. And of course respondents here do not even

have the option, however unattractive it might be, of

migrating to more hospitable locales; the site-specific

nature of their belief system renders it

non-transportable.

Ultimately, theCourt's coercion test turns on a distinction

between governmental actions that compel affirmative

conduct inconsistent with religious belief, and those

governmental actions that prevent conduct [***559]

consistent with religious belief. In my view, such a

distinction is without constitutional significance. The

crucial word in the constitutional text, as the Court itself

acknowledges, is "prohibit," see ante, at 451, a

comprehensive term that in no way suggests that the

intended protection is aimed only at governmental

actions that coerce affirmative conduct. 4 Nor does the

Court's distinction comport with the principles animating

the constitutional guarantee: religious freedom is

threatened no less by governmental action that makes

the practice of one's chosen faith impossible than by

governmental programs that pressure one to engage in

conduct inconsistent with religious beliefs. The Court

attempts to explain the line it draws by arguing that the

protections of theFreeExerciseClause "cannot depend

on measuring the effects of a governmental action on a

religious objector's spiritual development," ibid., [*469]

for in a society as diverse as ours, the Government

cannot help but offend the "religious needs and desires"

of some citizens. Ante, at 452. While I agree that

governmental action that simply offends religious

sensibilities may not be challenged under the Clause,

we have recognized that laws that affect spiritual

development by impeding the integration of children

into the religious community or by increasing the

expense of adherence to religious principles -- in short,

laws that frustrate or inhibit religious practice -- trigger

the protections of the constitutional guarantee. Both

common sense and our prior [**1336] cases teach us,

therefore, that governmental action that makes the

practice of a given faith more difficult necessarily

penalizes that practice and thereby tends to prevent

adherence to religious belief. The harm to the

practitioners is the same regardless of the manner in

which the Government restrains their religious

expression, and the Court's fear that an "effects" test

will permit religious adherents to challenge

governmental actions they merely find "offensive" in no

way justifies its refusal to recognize the constitutional

injury citizens suffer when governmental action not only

offends but actually restrains their religious practices.

Here, respondents have demonstrated that the

Government's proposed activities will completely

prevent them from practicing their religion, and such a

showing, no less than those made out in Hobbie,

Thomas, Sherbert, and Yoder, entitles them to the

protections of the Free Exercise Clause.

B

4 The Court is apparently of the view that the term "prohibit" in the Free Exercise Clause somehow limits the constitutional

protection such that it cannot possibly be understood to reach "'any form of government action that frustrates or inhibits

religious practice.'"Ante, at 456 (quoting supra, at 459) (emphasis added bymajority).Although the dictionary is hardly the final

word on the meaning of constitutional language, it is noteworthy that Webster's includes, as one of the two accepted definitions

of "prohibit," "to prevent from doing something."Webster's Ninth NewCollegiate Dictionary 940 (1983). Government action that

frustrates or inhibits religious practice fits far more comfortably within this definition than does the Court's affirmative

compulsion test.
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Nor can I agree with the Court's assertion that

respondents' constitutional claim is foreclosed by our

decision inBowen v. Roy, 476U. S. 693 (1986). [***560]

There, applicants for certain welfare benefits objected

to the use of a Social Security number in connection

with the administration of their two year old daughter's

application for benefits, contending that such use would

"rob the [child's] spirit" and thus interfere with her

spiritual development. In rejecting that challenge, [*470]

we stated that "the Free Exercise Clause simply cannot

be understood to require the Government to conduct its

own internal affairs in ways that comport with the

religious beliefs of particular citizens." Id., at 699

(emphasis added); see also id., at 716-717 (STEVENS,

J., concurring in part) ("The Free Exercise Clause does

not give an individual the right to dictate the

Government's method of recordkeeping"). Accordingly,

we explained that Roy could

"no more prevail on his religious objection to the

Government's use of a Social Security number for his

daughter than he could on a sincere religious objection

to the size or color of the Government's filing cabinets.

The Free Exercise Clause affords an individual

protection from certain forms of governmental

compulsion; it does not afford an individual a right to

dictate the conduct of the Government's internal

procedures." Id., at 700 (emphasis added).

Today the Court professes an inability to differentiate

Roy from the present case, suggesting that "the building

of a road or the harvesting of timber on publicly owned

land cannot be meaningfully distinguished from the use

of a Social Security number." Ante, at 449. I find this

inability altogether remarkable. In Roy, we repeatedly

stressed the "internal" nature of the Government

practice at issue: noting that Roy objected to "the

widespread use of the social security number by the

federal or state governments in tar computer systems,"

supra, at 697 (citation omitted; internal quotation marks

omitted; emphasis added), we likened the use of such

recordkeeping numbers to decisions concerning the

purchase of office equipment. When the Government

processes information, of course, it acts in a purely

internal manner, and any free exercise challenge to

such internal recordkeeping in effect seeks to dictate

how the Government conducts its own affairs.

Federal land-use decisions, by contrast, are likely to

have substantial external effects that government

decisions concerning [*471] office furniture and

information storage obviously will not, and they are

correspondingly subject to public scrutiny and public

challenge in a host of ways that office equipment

purchases are not. 5 Indeed, [**1337] in the American

Indian Religious Freedom Act (AIRFA), 42 U. S. C. §

1996, [***561] Congress expressly recognized the

adverse impact land-use decisions and other

governmental actions frequently have on the

site-specific religious practices of Native Americans,

and theAct accordingly directs agencies to consult with

NativeAmerican religious leaders before taking actions

that might impair those practices. Although I agree that

theAct does not create any judicially enforceable rights,

see ante, at 455, the absence of any private right of

action in no way undermines the statute's significance

as an express congressional determination that federal

land management decisions are not "internal"

government "procedures," but are instead governmental

actions that can and indeed are likely to burden Native

American religious practices. That such decisions

should be subject to constitutional challenge, and

potential constitutional limitations, should hardly come

as a surprise.

The Court today, however, ignores Roy's emphasis on

the internal nature of the government practice at issue

there, [*472] and instead construes that case as further

support for the proposition that governmental action

that does not coerce conduct inconsistent with religious

faith simply does not implicate the concerns of the Free

Exercise Clause. That such a reading is wholly

untenable, however, is demonstrated by the cruelly

surreal result it produces here: governmental action

5 Thus, for example, agencies proposing to use or permit activities on federal lands must comply with various public notice,

consultation, and impact evaluation requirements imposed by the National Historic Preservation Act, 16 U. S. C. §§ 470f,

470h-2(f); the Archaeological Resources Protection Act, 16 U. S. C. § 470aa et seq.; the National Environmental Policy Act of

1969, 42 U. S. C. §§ 4321 et seq.; the Wilderness Act, 16 U. S. C. § 1131 et seq.; and the Federal Water Pollution Control Act,

33 U. S. C. §§ 1251 et seq. Concededly, these statutes protect interests in addition to the religious interests Native Americans

may have in a pristine environment, and of course the constitutional protection afforded those religious interests is not

dependent upon these congressional enactments. Nevertheless, the laws stand as evidence, if indeed any were needed, that

federal land-use decisions are fundamentally different from government decisions concerning information management, and

that, under Roy, this difference in external effects is of constitutional magnitude.
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that will virtually destroy a religion is nevertheless

deemednot to "burden" that religion.Moreover, inAIRFA

Congress explicitly acknowledged that federal "policies

and regulations" could and often did "intrude upon [and]

interfere with" site-specific Native American religious

ceremonies, Pub. L. 95-341, 92 Stat. 469, and in Roy

we recognized that this Act -- "with its emphasis on

protecting the freedom to believe, express, and exercise

a religion -- accurately identifies the mission of the Free

Exercise Clause itself." 476 U.S., at 700. Ultimately, in

Roy we concluded that, however much the

Government's recordkeeping system may have

offended Roy's sincere religious sensibilities, he could

not challenge that system under the Free Exercise

Clause because the Government's practice did not "in

any degree impair his freedom to believe, express, and

exercise' his religion." Id., at 700-701 (quoting AIRFA,

42 U. S. C. § 1996) (emphasis added). That

determination distinguishes the injury at issue here,

which the Court finds so "remarkably similar" to Roy's,

ante, at 456, for respondents have made an

uncontroverted showing that the proposed construction

and logging activities will impair their freedom to

exercise their religion in the greatest degree imaginable,

and Congress has "accurately identified" such injuries

as falling within the scope of the Free Exercise Clause.

The Court's reading of Roy, therefore, simply cannot be

squared with our [***562] endorsement -- in that very

same case -- of this congressional determination. More

important, it lends no support to the Court's efforts to

narrow both the reach and promise of the Free Exercise

Clause itself.

[*473] C

In the final analysis, the Court's refusal to recognize the

constitutional dimension of respondents' injuries stems

from its concern that acceptance of respondents' claim

could potentially strip the Government of its ability to

manage and use vast tracts of [**1338] federal property.

See ante, at 452-453. In addition, the nature of

respondents' site-specific religious practices raises the

specter of future suits in which Native Americans seek

to exclude all human activity from such areas. Ibid.

These concededly legitimate concerns lie at the very

heart of this case, which represents yet another stress

point in the longstanding conflict between two disparate

cultures -- the dominant western culture, which views

land in terms of ownership and use, and that of Native

Americans, in which concepts of private property are

not only alien, but contrary to a belief system that holds

land sacred. Rather than address this conflict in any

meaningful fashion, however, the Court disclaims all

responsibility for balancing these competing and

potentially irreconciliable interests, choosing instead to

turn this difficult task over to the federal legislature.

Such an abdication is more than merely indefensible as

an institutional matter: by defining respondents' injury

as "non-constitutional," the Court has effectively

bestowed on one party to this conflict the unilateral

authority to resolve all future disputes in its favor, subject

only to theCourt's toothless exhortation to be "sensitive"

to affected religions. In my view, however, Native

Americans deserve -- and the Constitution demands --

more than this.

Prior to today's decision, several courts of appeals had

attempted to fashion a test that accommodates the

competing "demands" placed on federal property by the

two cultures. Recognizing that theGovernment normally

enjoys plenary authority over federal lands, the courts

of appeals required Native Americans to demonstrate

that any land-use decisions they challenged involved

lands that were "central" or "indispensable" to their

religious practices. See, e. g., Northwest [*474] Indian

Cemetery Protective Ass'n v. Peterson, 795 F. 2d 688

(CA9 1986) (case below); Wilson v. Block, 228 U.S.

App. D.C. 166, 708 F. 2d 735, cert. denied, 464 U. S.

956 (1983); Badoni v. Higginson, 638 F. 2d 172 (CA10

1980), cert. denied, 452 U. S. 954 (1981); Sequoyah v.

TVA, 620 F. 2d 1159 (CA6), cert. denied, 449 U. S. 953

(1980); Crow v. Gullet, 541 F. Supp. 785 (SD 1982),

aff'd, 706 F. 2d 856 (CA8), cert. denied, 464 U. S. 977

(1983). Although this requirement limits the potential

number of free exercise claims that might be brought to

federal land management decisions, and thus forestalls

the possibility that the Government will find itself

ensnared in a host of lilliputian lawsuits, it has been

criticized as inherently ethnocentric, for it incorrectly

assumes that Native American belief systems ascribe

religious significance to land in a traditionally western

hierarchical manner. See Michaelsen, American

[***563] Indian Religious Freedom Litigation: Promise

and Perils, 3 J. Law & Rel. 47 (1985); Pepper,

Conundrum of the Free Exercise Clause -- Some

Reflections on Recent Cases, 9 N. Ky. L. Rev. 265,

283-284 (1982). It is frequently the case in constitutional

litigation, however, that courts are called upon to balance

interests that are not readily translated into rough

equivalents. At their most absolute, the competing

claims that both the Government and NativeAmericans

assert in federal land are fundamentally incompatible,

and unless they are tempered by compromise, mutual

accommodation will remain impossible.
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I believe it appropriate, therefore, to require some

showing of "centrality" before the Government can be

required either to come forward with a compelling

justification for its proposed use of federal land or to

forego that use altogether. "Centrality," however, should

not be equated with the survival or extinction of the

religion itself. In Yoder, for example, we treated the

objection to the compulsory school attendance of

adolescents as "central" to the Amish faith even though

such attendance did not prevent or otherwise render

the practice of that religion impossible, and instead

simply [*475] threatened to "undermine" that faith.

Because of their perceptions [**1339] of and relationship

with the natural world, Native Americans consider all

land sacred. Nevertheless, the Theodoratus Report

reveals that respondents here deemed certain lands

more powerful andmore directly related to their religious

practices than others. Thus, in my view, while Native

Americans need not demonstrate, as respondents did

here, that the Government's land-use decision will

assuredly eradicate their faith, I do not think it is enough

to allege simply that the land in question is held sacred.

Rather, adherents challenging a proposed use of federal

land should be required to show that the decision poses

a substantial and realistic threat of frustrating their

religious practices. Once such a showing is made, the

burden should shift to the Government to come forward

with a compelling state interest sufficient to justify the

infringement of those practices.

The Court today suggests that such an approach would

place courts in the untenable position of deciding which

practices and beliefs are "central" to a given faith and

which are not, and invites the prospect of judges

advising some religious adherents that they

"misunderstand their own religious beliefs." Ante, at

458. In fact, however, courts need not undertake any

such inquiries: like all other religious adherents, Native

Americans would be the arbiters of which practices are

central to their faith, subject only to the normal

requirement that their claims be genuine and sincere.

The question for the courts, then, is not whether the

Native American claimants understand their own

religion, but rather, whether they have discharged their

burden of demonstrating, as the Amish did with respect

to the compulsory school law in Yoder, that the land-use

decision poses a substantial and realistic threat of

undermining or frustrating their religious practices.

Ironically, theCourt's apparent solicitude for the integrity

of religious belief and its desire to forestall the possibility

that courts might second-guess the [*476] claims of

religious adherents leads to far greater [***564]

inequities than those theCourt postulates: today's ruling

sacrifices a religion at least as old as the Nation itself,

along with the spiritual well-being of its approximately

5,000 adherents, so that the Forest Service can build a

six-mile segment of road that two lower courts found

had only the most marginal and speculative utility, both

to the Government itself and to the private lumber

interests that might conceivably use it.

Similarly, the Court's concern that the claims of Native

Americans will place "religious servitudes" upon vast

tracts of federal property cannot justify its refusal to

recognize the constitutional injury respondentswill suffer

here. It is true, as the Court notes, that respondents'

religious use of the high country requires privacy and

solitude. The fact remains, however, that respondents

have never asked the Forest Service to exclude others

from the area. Should respondents or any other group

seek to force the Government to protect their religious

practices from the interference of private parties, such a

demand would implicate not only the concerns of the

Free Exercise Clause, but those of the Establishment

Clause as well. That case, however, is most assuredly

not before us today, and in any event cannot justify the

Court's refusal to acknowledge that the injuries

respondents will suffer as a result of the Government's

proposed activities are sufficient to state a constitutional

cause of action.

III

Today, the Court holds that a federal land-use decision

that promises to destroy an entire religion does not

burden the practice of that faith in a manner recognized

by the Free Exercise Clause. Having thus stripped

respondents and all other Native Americans of any

constitutional protection against perhaps the most

serious threat to their age-old religious practices, and

indeed to their entire way of life, the Court assures us

that nothing in its decision "should be read to encourage

governmental [**1340] insensitivity to the religious

[*477] needs of any citizen," Ante at, 453. I find it

difficult, however, to imagine conduct more insensitive

to religious needs than theGovernment's determination

to build a marginally useful road in the face of

uncontradicted evidence that the road will render the

practice of respondents' religion impossible. Nor do I

believe that respondents will derive any solace from the

knowledge that although the practice of their religion

will become "more difficult" as a result of the

Government's actions, they remain free to maintain

their religious beliefs. Given today's ruling, that freedom
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amounts to nothing more than the right to believe that

their religion will be destroyed. The safeguarding of

such a hollow freedom not only makes a mockery of the

"'policy of the United States to protect and preserve for

American Indians their inherent right of freedom to

believe, express, and exercise their traditional

religions,'" ante, at 454 (quotingAIRFA), it fails utterly to

accord with the dictates of the First Amendment.

I dissent.
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and LOGAN, Circuit Judges.

Opinion by: LOGAN

Opinion

[*175] This is an appeal froman order granting summary

judgment, which effectively denied relief to Indian

plaintiffs making constitutional and statutory claims

against federal officials. We are asked to determine

whether the religion clauses of the First Amendment

apply to the government's management of the Rainbow

Bridge National Monument and the Glen Canyon Dam

and Reservoir, and whether an environmental impact

statement concerning operation of the Glen Canyon

Dam and Reservoir is required under the National

Environmental Policy Act, 42 U.S.C. § 4321 et seq. The

trial court's order and opinion is reported at 455 F. Supp.

641 (D.Utah 1977).

The Rainbow Bridge National Monument is a 160-acre

tract of land in southern Utah, set aside by executive

order for scientific and historical purposes. 36 Stat.

2703 (1910). Within this parcel is Rainbow Bridge, a

great sandstone arch 309 feet high with a span of 278

feet. TheMonument, which is surrounded by theNavajo

reservation, is administered by the National Park

Service. Glen Canyon Dam, located on the Colorado

River fifty-eightmiles below theMonument, is a 710-foot

[**3] high structure built pursuant to Congressional

authorization. 1 See 43 U.S.C. § 620. Glen Canyon

Reservoir, known as Lake Powell, formed behind the

dam after its completion in 1963. By 1970 the lake had

entered the 160-acre tract of the Monument and by

1 For a comprehensive description of the statutory scheme governing Glen Canyon Dam and Reservoir, see Friends of the Earth v.

Armstrong, 485 F.2d 1 (10th Cir. 1973), cert. denied, 414 U.S. 1171, 94 S. Ct. 933, 39 L. Ed. 2d 120 (1974).
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1977 the water had a peak depth of 20.9 feet directly

under theBridge. If the lake fills to itsmaximumcapacity,

the water apparently will be 46 feet deep under the

Bridge.

Glen Canyon Dam and Lake Powell are operated by the

Bureau of Reclamation under the direction of the

Secretary of the Interior. 43 U.S.C. § 620. The federal

lands adjacent to Lake Powell, other than the

Monument, comprise the Glen Canyon National

Recreation Area, see 16 U.S.C. § 460dd, and are

administered by the National Park Service. See id. §§

[**4] 1, 460dd-3.

Prior to the creation of Lake Powell, Rainbow Bridge

National Monument was isolated andwas visited by few

tourists. The lake now provides convenient access to

the Monument. Boats licensed by the Commissioner of

the Bureau of Reclamation and the Director of the

National Park Service bring tourists to the Monument.

Docking facilities have been constructed near theBridge

to serve tour boats and private boats. 2 Visitors to the

Monument are subject to the regulation and control of

the National Park Service. See 16 U.S.C. § 1 et seq.

The individual plaintiffs are Indians residing in the

general area of Rainbow Bridge National Monument in

southern Utah and are enrolled members of the Navajo

Tribe. Three of these plaintiffs are recognized among

their people as medicine men, "religious leaders of

considerable [**5] stature among the Navajo, learned in

Navajo history, mythology and culture, and practitioners

of traditional rites and ceremonies of ancient origin."

455F. Supp. at 642. Three plaintiffs areNavajo chapters,

which are local organizations of the Navajo Nation,

[*176] each consisting of the adult members of its

respective community.

In 1974 plaintiffs commenced this action for declaratory

and injunctive relief against the Secretary of the Interior,

the Commissioner of the Bureau of Reclamation and

the Director of the National Park Service. 3 In their

amended complaint plaintiffs asserted two claims for

relief relevant to this appeal: First, that defendants'

operation of Glen Canyon Dam and Reservoir and

management of Rainbow Bridge National Monument

violated plaintiffs' rights under the Free Exercise Clause

of the First Amendment; second, that defendants are

required by 42 U.S.C. § 4332(2)(C) to provide an

environmental impact statement concerning the

operation of Glen Canyon Dam and Reservoir and that

the continuing operation of the Dam and Reservoir

without such a statement violates 42U.S.C. §§ 4331-35.

After consideration of the pleadings, affidavits and

discovery documents [**6] in the record, the trial court

granted defendants' motions for summary judgment,

from which this appeal was taken.

I

In essence, plaintiffs' free exercise claim is that

government action has infringed the practice of their

religion in two respects: (1) by impoundingwater to form

Lake Powell, the government has drowned some of

plaintiffs' gods and denied plaintiffs access to a prayer

spot sacred to them; and (2) by allowing tourists to visit

Rainbow Bridge, the government has permitted

desecration of the sacred nature of the site and has

denied plaintiffs' right to conduct religious [**7]

ceremonies at the prayer spot.

The trial court gave two reasons for granting summary

judgment against plaintiffs. First, the court ruled that

plaintiffs do not have a cognizable free exercise claim

because they have no property interest in the

Monument. 455 F. Supp. at 644-45. In the alternative, it

held that the federal government's interests in the Glen

Canyon Dam and Reservoir as a major water and

power project outweigh plaintiffs' religious interests in

the Monument. 455 F. Supp. at 645-47. While we affirm

the summary judgment in defendants' favor, our

reasoning differs somewhat from that of the trial court.

At the outset, we reject the conclusion that plaintiffs'

lack of property rights in theMonument is determinative.

The government must manage its property in a manner

that does not offend the Constitution. See Sequoyah v.

TVA, 620 F.2d 1159, 1164 (6th Cir. 1980) (lack of

property interest not conclusive, but is a factor in

weighing free exercise and competing interests). We

2 The Park Service also permitted operation of a floating marina near the Bridge. The government states, however, that the

marina has been moved to a different canyon. Appellee's Br. 20 n.6.

3 The court also granted motions of the Colorado River Water Conservation District, the Southwestern Water Conservation

District, the State of Colorado, the State of Utah, and the Central Utah Water Conservancy District to intervene. The interests

of these intervenors concern only the operation of Glen Canyon Dam and Reservoir. In this appeal, their arguments are

substantially the same as those presented by the government.
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must look to the nature of the government action and

the quality of plaintiffs' positions to determine whether

they have stated a free exercise claim. See Wisconsin

v. Yoder, 406 U.S. 205, 215, 92 S. Ct. [**8] 1526, 1533,

32 L. Ed. 2d 15 (1972).

Analysis of a free exercise claim involves a two-step

process.We first determine whether government action

creates a burden on the exercise of plaintiffs' religion.

"(I)t is necessary in a free exercise case to show the

coercive effect of the enactment as it operates against

… the practice of (their) religion." School Dist. of

Abington v. Schempp, 374 U.S. 203, 223, 83 S. Ct.

1560, 1572, 10 L. Ed. 2d 844 (1963). The practice

allegedly infringed upon must be based on a system of

belief that is religious, see, e. g., Wisconsin v. Yoder,

406 U.S. at 215-16, 92 S. Ct. at 1533; Kennedy v.

Meacham, 540 F.2d 1057, 1060-61 (10th Cir. 1976),

and sincerely held by the person asserting the

infringement, see, e. g., United States v. Ballard, 322

U.S. 78, 64 S. Ct. 882, 88 L. Ed. 1148 (1944). If such a

burden is found, the action is violative of the Free

Exercise Clause, unless the government establishes an

interest of "sufficient magnitude [*177] to override the

interest claiming protection under the Free Exercise

Clause."Wisconsin v. Yoder, 406 U.S. at 214, 92 S. Ct.

at 1532. "(Only) those interests of the highest order and

those not otherwise served [**9] can overbalance

legitimate claims to the free exercise of religion." Id. at

215, 92 S. Ct. at 1533.

In reviewing a summary judgment, we view the facts

and reasonable inferences drawn therefrom in the light

most favorable to plaintiffs. The pertinent facts in this

case are as follows. Rainbow Bridge and a nearby

spring, prayer spot and cave have held positions of

central importance in the religion of someNavajo people

living in that area for at least 100 years. These shrines

are regarded as the incarnate forms of Navajo gods,

which provide protection and rain-giving functions. For

generationsNavajo singers have performed ceremonies

near the Bridge and water from the spring has been

used for other ceremonies. Plaintiffs believe that if

humans alter the earth in the area of theBridge, plaintiffs'

prayers will not be heard by the gods and their

ceremonies will be ineffective to prevent evil and

disease. Because of the operation of the Dam and Lake

Powell, the springs and prayer spot are under water.

Tourists visiting the sacred area have desecrated it by

noise, litter and defacement of theBridge itself. Because

of the flooding and the presence of tourists, plaintiffs no

longer hold [**10] ceremonies in the area of the Bridge.

A

With respect to the government action of impounding

water in Lake Powell the stated infringement is the

drowning of the Navajo gods, the increased tourist

presence attributable to the level at which the lake is

kept, and the denial of access to the prayer spot now

under water. We agree with the trial court that the

government's interest in maintaining the capacity of

Lake Powell at a level that intrudes into the Monument

outweighs plaintiffs' religious interest. This Court has

previously considered the importance of the Glen

Canyon Dam and Reservoir as a crucial part of a

multi-state water storage and power generation project.

See Friends of the Earth v. Armstrong, 485 F.2d 1 (10th

Cir. 1973), cert. denied, 414 U.S. 1171, 94 S. Ct. 933,

39 L. Ed. 2d 120 (1974). In the instant case unrebutted

evidence, by affidavit, shows that the storage capacity

of the lake would be cut in half if the surface level were

dropped to an elevation necessary to alleviate the

complained of infringements. The required reduction

would significantly reduce the water available to the

Upper Basin States of Colorado, NewMexico, Utah and

Wyoming from the Colorado River. [**11]

Such a reduction of use in each of the above

Upper Colorado River Basin States would

among other things limit and reduce the

development of water supplies within these

States on either a permanent basis or on a

limited long-term basis for irrigation purposes,

for development of mineral and other natural

resources, and for municipal and industrial

water supplies.

Aff. of David L. Crandall, Regional Director of the Upper

Colorado Region of the Bureau of Reclamation.

Moreover, it is reasonable to conclude that no action

other than reducing the water level would avoid the

alleged infringement of plaintiffs' beliefs and practices.

In these circumstances we believe the government has

shown an interest of a magnitude sufficient to justify the

alleged infringements. 4

[**12] B

4 Because we agree with the trial court that the government's interest in maintaining the level of Lake Powell is compelling,

we do not reach the question whether the government action involved infringes plaintiffs' free exercise of religion.
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The second basis for plaintiffs' free exercise claims

concernsmanagement of theMonument by theNational

Park Service. Specifically, plaintiffs assert that tourists

visiting the Monument desecrate the area by noisy

conduct, littering and defacement of the Bridge and that

the presence of tourists prevents plaintiffs from holding

ceremonies near the Bridge.

[*178] The gravamen of plaintiffs' claim is that by

permitting public access and the operation of

commercial tour boats the government has burdened

the practice of plaintiffs' religion. In their complaint

plaintiffs seek an order requiring the government officials

"to take appropriate steps to operate Glen Canyon Dam

and Reservoir in such a manner that the important

religious and cultural interests of Plaintiffs will not be

harmed or degraded," and "to issue rules and

regulations to take adequate measures preventing

further desecration and destruction of the Rainbow

Bridge area by tourists, and otherwise to take adequate

measures to preclude impairment of theRainbowBridge

National Monument." (R. 543) In their brief-in-chief,

plaintiffs state they "seek only some measured

accommodation to their religious interest, not [**13] a

wholesale bar to use of Rainbow Bridge by all others."

(Appellants' Br. 8.) They suggest some specific types of

relief, such as prohibiting consumption of beer at the

Monument and closing the Monument on reasonable

notice when religious ceremonies are to be held there.

(Appellants' Br. 25.) In their reply brief, plaintiffs

summarize their claim as follows: "The main thrust of

appellants' claim seeks to eliminate government actions

which encourage destructive visitor use of the Bridge,

and to permit, on infrequent occasions, appellants or

other Navajos to conduct religious ceremonies there in

private." (Appellants' Reply Br. 3.)

Free exercise claims generally challenge government

dictates which compel citizens to violate tenets of their

religion; seeWisconsin v. Yoder, 406 U.S. 205, 92 S. Ct.

1526, 32 L. Ed. 2d 15 (1972) (Wisconsin's compulsory

education law violated Amish free exercise of religion);

Wooley v. Maynard, 430 U.S. 705, 97 S. Ct. 1428, 51 L.

Ed. 2d 752 (1977) (statute requiring all motor vehicles

of New Hampshire to bear the motto "Live Free or Die"

violated Jehovah's Witness followers' First Amendment

rights), or government action which conditions a benefit

or right [**14] on renunciation of a religious practice.

See McDaniel v. Paty, 435 U.S. 618, 633-34, 98 S. Ct.

1322, 1331, 55 L. Ed. 2d 593 (1978) (Tennessee

provisions barring ministers from serving as delegates

or legislators violated the First Amendment);Sherbert v.

Verner, 374 U.S. 398, 83 S. Ct. 1790, 10 L. Ed. 2d 965

(1963) (disqualification of appellant fromunemployment

compensation because of refusal to work on Saturday

contrary to religious beliefs violated Free Exercise

Clause).

The government here has not prohibited plaintiffs'

religious exercises in the area of Rainbow Bridge;

plaintiffs may enter theMonument on the same basis as

other people. It is the presence of tourists at the

Monument and their actions while there that give rise to

plaintiffs' complaint of interference with the exercise of

their religion. We are mindful of the difficulties facing

plaintiffs in performing solemn religious ceremonies in

an area frequented by tourists. But what plaintiffs seek

in the name of the Free Exercise Clause is affirmative

action by the government which implicates the

Establishment Clause of the First Amendment. They

seek government action to exclude others from the

Monument, at least for [**15] short periods, and to

control tourist behavior.

Unquestionably the government has a strong interest in

assuring public access to this natural wonder. Congress

has charged the Park Service with the duty to provide

"for the enjoyment of (parks and monuments) … by

such means as will leave them unimpaired for the

enjoyment of future of the generations." 16 U.S.C. § 1.

Toward this end, the Secretary of the Interior is

empowered to

grant privileges, leases, and permits for the use

of land for the accommodation of visitors in the

various parks, monuments, or other

reservations provided for under section 2 of this

title, but for periods not exceeding thirty years;

and no natural curiosities, wonders, or objects

of interest shall be leased, rented, or granted to

anyone on such terms as to interfere with free

access to them by the public….

16 U.S.C. § 3. The Park Service's action of allowing

public access to the Monument in accordance with this

legislative grant provides [*179] the legal basis for

plaintiffs' presence as well as the presence of the

tourists.

Issuance of regulations to exclude tourists completely

from the Monument for the avowed purpose of aiding

plaintiffs' [**16] conduct of religious ceremonies would

seem a clear violation of the Establishment Clause.

The test may be stated as follows: what are the

purpose and the primary effect of the

Page 4 of 7

638 F.2d 172, *177; 1980 U.S. App. LEXIS 12661, **12

http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-D8R0-003B-S3D2-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-D8R0-003B-S3D2-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-9GX0-003B-S2PT-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-9GX0-003B-S2PT-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-8YH0-003B-S2HG-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-8YH0-003B-S2HG-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-H180-003B-S1SP-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-H180-003B-S1SP-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-H180-003B-S1SP-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=statutes-legislation&id=urn:contentItem:4YF7-GRV1-NRF4-41HN-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=statutes-legislation&id=urn:contentItem:4YF7-GW51-NRF4-4364-00000-00&context=1000516
http://advance.lexis.com/api/document?collection=statutes-legislation&id=urn:contentItem:4YF7-GN01-NRF4-44YK-00000-00&context=1000516


enactment? If either is the advancement or

inhibition of religion then the enactment

exceeds the scope of legislative power as

circumscribed by the Constitution. That is to

say that to withstand the strictures of the

Establishment Clause there must be a secular

legislative purpose and a primary effect that

neither advances nor inhibits religion.

School Dist. of Abington v. Schempp, 374 U.S. at 222,

83 S. Ct. at 1571. Exercise of First Amendment

freedoms may not be asserted to deprive the public of

its normal use of an area. Shuttlesworth v. Birmingham,

394 U.S. 147, 152, 89 S. Ct. 935, 939, 22 L. Ed. 2d 162

(1969); Amalgamated Food Employees Union v. Logan

Valley Plaza, Inc., 391 U.S. 308, 320, 88 S. Ct. 1601,

1609, 20 L. Ed. 2d 603 (1968); Cox v. Louisiana, 379

U.S. 536, 554-55, 85 S. Ct. 453, 464, 13 L. Ed. 2d 471

(1965); Niemotko v. Maryland, 340 U.S. 268, 271, 71 S.

Ct. 325, 327, 95 L. Ed. 267 (1951). Government action

has frequently been invalidated when it has denied the

exercise of First Amendment [**17] rights compatible

with public use.

Wherever the title of streets and parks may

rest, they have immemorially been held in trust

for the use of the public and, time out of mind,

have been used for purposes of assembly,

communicating thoughts between citizens, and

discussing public questions. Such use of the

streets and public places has, from ancient

times, been a part of the privileges, immunities,

rights, and liberties of citizens. The privilege of

a citizen of the United States to use the streets

and parks for communication of views on

national questions may be regulated in the

interest of all; it is not absolute, but relative, and

must be exercised in subordination to the

general comfort and convenience, and in

consonance with peace and good order; but it

must not, in the guise of regulation, be abridged

or denied.

Hague v. CIO, 307 U.S. 496, 515-16, 59 S. Ct. 954,

963-64, 83 L. Ed. 1423 (1939). We find no basis in the

law for ordering the government to exclude the public

from public areas to insure privacy during the exercise

of First Amendment rights.

We must also deny relief insofar as plaintiffs seek to

have the government police the actions of tourists

lawfully [**18] visiting the Monument. Although

Congress has authorized the Park Service to regulate

the conduct of tourists in order to promote and preserve

theMonument, see 16 U.S.C. §§ 1, 3, we do not believe

plaintiffs have a constitutional right to have tourists

visiting the Bridge act "in a respectful and appreciative

manner." (Appellants' Reply Br. 4.)

The First Amendment protects one against

action by the government, though even then,

not in all circumstances; but it gives no one the

right to insist that in the pursuit of their own

interests others must conform their conduct to

his own religious necessities…. We must

accommodate our idiosyncracies, religious as

well as secular, to the compromises necessary

in communal life.

Otten v. Baltimore & O. R. Co., 205 F.2d 58, 61 (2d Cir.

1953) (Learned Hand, J.) (footnote omitted). Were it

otherwise, the Monument would become a

government-managed religious shrine.

The Park Service already has issued regulations

applicable to the Monument prohibiting disorderly

conduct, 36 C.F.R. § 2.7 (1979), intoxication and

possession of alcoholic beverages by minors, id. §

2.16, defacement, id. § 2.20, littering, id. § 2.24, and

tampering with [**19] personal property, id. § 2.29.

These regulations no doubt would be justified as

authorized under its charge to conserve and protect the

scenery, natural and historic objects for the enjoyment

of the public. See 16 U.S.C. § 1. These regulations also

provide the relief plaintiffs request as to control of tourist

behavior, except [*180] perhaps for a total ban on beer

drinking.

What of the request stated in the appellant's reply brief

for access "on infrequent occasions" to conduct religious

ceremonies in private? The government asserts that

plaintiffs, in common with other members of the public,

may apply for a public assembly permit to hold religious

ceremonies at the Bridge. 5 No one suggests such a

permit could not be used to permit access after normal

visiting hours when privacy might be assured. The

courts have held permit requirements unconstitutional

when they have been used to restrain First Amendment

rights without narrow, objective standards. E. g.,

Shuttlesworth v. Birmingham, 394 U.S. 147, 89 S. Ct.

935, 22 L. Ed. 2d 162 (1969). Cf. Chess v. Widmar, 635

F.2d 1310 (8th Cir. No. 80-1048, Aug. 5, 1980) (use of

5 36 C.F.R. § 2.21 provides in pertinent part:
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university facilities). Our problem is that there is no

[**20] allegation that any such permit was requested

and denied. The pleadings, affidavits and interrogatories

suggest no specific time or schedule for religious

ceremonies. Indeed, plaintiffs' answers to

interrogatories and the proffered affidavit of their expert

Karl Luckert indicate the ceremonies are infrequent and

scheduled at the request of individual Navajos when a

need seems to exist.

Plaintiffs cite the Park Service's proposed guidelines for

use of Grand Canyon National Park, which prohibit

entry on certain sacred Indian religious sites. They also

cite the American [**21] Indian Religious Freedom Act,

42 U.S.C. § 1996, which states a public policy to permit

Indians access to sacred sites for worship, and perhaps

to protect them from intrusion. See H.R.Rep.No.1308,

95th Cong., 2d Sess. (1978), reprinted in (1978)

U.S.Code Cong. &Ad.News, pp. 1262, 1264. But we do

not have before us the constitutionality of those laws or

regulations or of any action taken by defendants in

alleged violation of them. The pleadings, even as

supplemented by the expanded requests in the brief

and supported by the proffered evidence, afford no

basis for relief.

II

Plaintiffs also seek an order under the National

Environmental Policy Act of 1969 (NEPA), 42 U.S.C. §

4331 et seq., requiring the Department of Interior to

draft an environmental impact statement (EIS) on the

continuing operation of the Glen Canyon Dam and

Reservoir. Alternatively, plaintiffs seek a remand to the

district court for trial on this issue. The district court held

that the issue was not ripe for judicial review because

the agency had not taken a position of sufficient clarity

and finality to allow meaningful judicial review. 455 F.

Supp. at 648. It also stated that if the issue were ripe for

decision [**22] an EIS would not be required because

operation of the dam involves merely ministerial rather

than major federal actions and because no reasonable

alternatives would afford relief to plaintiffs. Id. at 648-49.

The government now appears to concede the issue is

ripe for judicial review, because the Bureau has decided

to draft a comprehensive EIS for the entire Colorado

River Basin Project. It has also determined that a

site-specific EIS on the Glen Canyon unit is not

necessary. (Appellees' Brief 24-26.) Thus, we must

determine whether the agency's decision not to draft a

site-specific EIS for the damand reservoir is reasonable.
6 SeeWyoming Outdoor Coordinating [*181] Council v.

Butz, 484 F.2d 1244, 1248-49 (10th Cir. 1973).

[**23] The Colorado River Storage Project Act of 1956,

43 U.S.C. § 620 et seq., authorized the Glen Canyon

Dam and Reservoir along with other storage facilities

and power plants. Construction began on October 15,

1956, and was completed on September 13, 1963. Six

months later, water was first impounded in the project.

In September 1968, Congress instructed the Secretary

of Interior to promulgate criteria for the storage and

release of the water from the Colorado River Project. 43

U.S.C. § 1552(a). The operational criteria were

published on June 10, 1970, shortly after NEPA's

effective date of January 1, 1970.

NEPA requires that federal agencies include an

environmental impact statement "in every

recommendation or report on proposals for legislation

and other major Federal actions significantly affecting

the quality of the human environment." 42 U.S.C. §

4332(2)(C). TheBureau apparently agreeswith plaintiffs

that the continuing operation of the Colorado River

Basin Project is a major federal action since it has

decided to draft a comprehensive EIS on the entire

project. Disagreement between plaintiffs and theBureau

arises because plaintiffs believe an additional

site-specific EIS on [**24] the Glen Canyon unit is

necessary.

The criteria in question apply not only to the Glen

Canyon unit, but also to all the storage units of the

(a) Public meetings, assemblies, gatherings, demonstrations, parades and other public expressions of views are permitted

within park areas on lands which are open to the general public provided a permit therefor has been issued by the

Superintendent.

"Park area" is defined in the regulations as "all federally owned or controlled areas administered by the National Park Service."

36 C.F.R. § 1.2(f).

6 The choice of standard of review here depends upon how the agency action is characterized. Kleppe v. Sierra Club, 427

U.S. 390, 412, 96 S. Ct. 2718, 2731, 49 L. Ed. 2d 576 (1976), requires a showing the agency acted "arbitrarily" in choosing the

site specific approach rather than requiring a region-wide EIS. Arguably, that standard should apply to the instant case, which

would make plaintiffs' task more difficult. For purposes of this appeal we give plaintiffs the benefit of the doubt and apply the

"reasonableness" standard.
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Colorado River Project constructed and operated under

three related acts. 7 The title, "Criteria for Coordinated

Long-Range Operation of Colorado River Reservoirs,"

reflects the comprehensive scope of the criteria set by

direction of Congress. See 43 U.S.C. § 1552(a). This

Court has recognized the interrelated and

comprehensive development of the water resource

project. Friends of the Earth v. Armstrong, 485 F.2d 1

(10th Cir. 1973), cert. denied, 414 U.S. 1171, 94 S. Ct.

933, 39 L. Ed. 2d 120 (1974).

Lake Powell is an important element or link in

the Colorado River water and power

development. It cannot be considered alone as

all the existing projects [**25] in the Upper

Basin, and the planned ones, are interrelated

and interdependent. The projects have different

purposes and functions, but are dependent on

LakePowell to provide basic storage necessary

to fulfill the delivery requirements to the

downstream states and Mexico, especially in

dry years…. This interrelation created by the

comprehensive plan for development is rather

delicate and can be disturbed if the capacity of

by far the largest storage or regulating unit is

reduced significantly.

Id. at 6. We also note that Congress expressly declared

that the purpose of the Act which required criteria was

the "further comprehensive development of the water

resources of the Colorado River Basin." 43 U.S.C. §

1501(a).

Although a comprehensive EIS is frequently undertaken

after project or site-specific EIS's have been drafted,

need for a comprehensive EIS does not automatically

establish need for environmental statements of narrower

scope. SeeKleppe v. Sierra Club, 427U.S. 390, 410-12,

96 S. Ct. 2718, 2730-31, 49 L. Ed. 2d 576 (1976). We

find no proposal for criteria or any other major action

under NEPA which involves the Glen Canyon project

singly; rather it is for the entire [**26] Colorado River

Basin Project. We therefore find the agency's decision

to draft a comprehensive EIS considering the

environmental effects of the entire project and its related

decision not to draft a site-specific EIS on the Glen

Canyon unit were reasonable. The district court correctly

granted judgment against plaintiffs on this issue.

AFFIRMED.

7 These acts are: the Colorado River Storage ProjectAct, 43 U.S.C. § 620 et seq.; the Boulder Canyon ProjectAct, 43 U.S.C.

§ 617 et seq.; and the Boulder Canyon Project Adjustment Act, 43 U.S.C. § 618 et seq.
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Appendix X



 
 
41-1493.01. Free exercise of religion protected 
A. Free exercise of religion is a fundamental right that applies in this state even 

if laws, rules or other government actions are facially neutral. 
B. Except as provided in subsection C, government shall not substantially 
burden a person's exercise of religion even if the burden results from a rule of 
general applicability. 
C. Government may substantially burden a person's exercise of religion only if it 
demonstrates that application of the burden to the person is both: 
1. In furtherance of a compelling governmental interest. 
2. The least restrictive means of furthering that compelling governmental 
interest. 
D. A person whose religious exercise is burdened in violation of this section may 
assert that violation as a claim or defense in a judicial proceeding and obtain 
appropriate relief against a government. A party who prevails in any action to 
enforce this article against a government shall recover attorney fees and costs. 
E. In this section, the term substantially burden is intended solely to ensure that 
this article is not triggered by trivial, technical or de minimis infractions. 
 
41-1493.02. Applicability 
A. This article applies to all state and local laws and ordinances and the 
implementation of those laws and ordinances, whether statutory or otherwise, 
and whether adopted before or after the effective date of this article. 

B. State laws that are adopted after the effective date of this article are subject 
to this article unless the law explicitly excludes application by reference to this 
article. 

C. This article shall not be construed to authorize any government to burden 

any religious belief. 
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February 19, 1997, Argued ; June 25, 1997, Decided
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Reporter

521 U.S. 507; 117 S. Ct. 2157; 138 L. Ed. 2d 624; 1997 U.S. LEXIS 4035; 65 U.S.L.W. 4612; 74 Fair Empl. Prac. Cas. (BNA)

62; 70 Empl. Prac. Dec. (CCH) P44,785; 97 Cal. Daily Op. Service 4904; 97 Daily Journal DAR 7973; 1997 Colo. J. C.A.R.

1329; 11 Fla. L. Weekly Fed. S 140

CITY OF BOERNE, PETITIONER v. P. F. FLORES,

ARCHBISHOP OF SAN ANTONIO, AND UNITED

STATES

Prior History: ON WRIT OF CERTIORARI TO THE

UNITED STATES COURT OF APPEALS FOR THE

FIFTH CIRCUIT, Reported at: 1996 U.S. App. LEXIS

762.

Disposition: 73 F.3d 1352, reversed.

Syllabus

Respondent, the Catholic Archbishop of San Antonio,

applied for a building permit to enlarge a church in

Boerne, Texas. When local zoning authorities denied

the permit, relying on an ordinance governing historic

preservation in a district which, they argued, included

the church, theArchbishop brought this suit challenging

the permit denial under, inter alia, theReligious Freedom

Restoration Act of 1993 (RFRA). The District Court

concluded that by enacting RFRA Congress exceeded

the scope of its enforcement power under § 5 of the

Fourteenth Amendment. The court certified its order for

interlocutory appeal, and the Fifth Circuit reversed,

finding RFRA to be constitutional.

Held: RFRA exceeds Congress' power. Pp. 2-27.

(a) Congress enacted RFRA in direct response to

Employment Div., Dept. of Human Resources of Ore. v.

Smith, 494U.S. 872, 108 L. Ed. 2d 876, 110 S. Ct. 1595,

in which the Court upheld against a free exercise

challenge a state law of general applicability

criminalizing peyote use, as applied to deny

unemployment benefits to Native American Church

members who lost their jobs because of such use. In so

ruling, the Court declined to apply the balancing test of

Sherbert v. Verner, 374 U.S. 398, 10 L. Ed. 2d 965, 83

S. Ct. 1790, which asks whether the law at issue

substantially burdens a religious practice and, if so,

whether the burden is justified by a compelling

government interest. RFRAprohibits "government" from

"substantially burdening" a person's exercise of religion

even if the burden results from a rule of general

applicability unless the government can demonstrate

the burden "(1) is in furtherance of a compelling

governmental interest; and (2) is the least restrictive

means of furthering that . . . interest." 42 U.S.C. §

2000bb-1. RFRA's mandate applies to any branch of

Federal or State Government, to all officials, and to

other persons acting under color of law. § 2000bb-2(1).

Its universal coverage includes "all Federal and State

law, and the implementation of that law, whether

statutory or otherwise, and whether adopted before or

after [RFRA's enactment]." § 2000bb-3(a). Pp. 2-6.

(b) In imposing RFRA's requirements on the States,

Congress relied on the Fourteenth Amendment, which,

inter alia, guarantees that noState shall make or enforce

any law depriving any person of "life, liberty, or property,

without due process of law," or denying any person the

"equal protection of the laws," § 1, and empowers

Congress "to enforce" those guarantees by "appropriate

legislation," § 5. Respondent and the United States as

amicus contend that RFRA is permissible enforcement

legislation under § 5. Although Congress certainly can

enact legislation enforcing the constitutional right to the

free exercise of religion, see, e.g., Cantwell v.

Connecticut, 310 U.S. 296, 303, 84 L. Ed. 1213, 60 S.

Ct. 900, its § 5 power "to enforce" is only preventive or

"remedial," South Carolina v. Katzenbach, 383 U.S.

301, 326, 15 L. Ed. 2d 769, 86 S. Ct. 803. The

Amendment's design and § 5's text are inconsistent

with any suggestion that Congress has the power to

decree the substance of the Amendment's restrictions

on the States. Legislationwhich alters theFreeExercise

Clause's meaning cannot be said to be enforcing the

Clause. Congress does not enforce a constitutional

right by changing what the right is. While the line

between measures that remedy or prevent

unconstitutional actions and measures that make a
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substantive change in the governing law is not easy to

discern, and Congress must have wide latitude in

determining where it lies, the distinction exists andmust

be observed. There must be a congruence and

proportionality between the injury to be prevented or

remedied and the means adopted to that end. Lacking

such a connection, legislation may become substantive

in operation and effect. The need to distinguish between

remedy and substance is supported by the Fourteenth

Amendment's history and this Court's case law, see,

e.g., Civil Rights Cases, 109 U.S. 3, 13-14, 15, 27 L. Ed.

835, 3 S. Ct. 18; Oregon v. Mitchell, 400 U.S. 112, 209,

296, 27 L. Ed. 2d 272, 91 S. Ct. 260. TheAmendment's

design has proved significant also in maintaining the

traditional separation of powers between Congress and

the Judiciary, depriving Congress of any power to

interpret and elaborate on its meaning by conferring

self-executing substantive rights against the States, cf.

id., at 325, and thereby leaving the interpretive power

with the Judiciary. Pp. 6-19.

(c) RFRA is not a proper exercise of Congress' § 5

enforcement power because it contradicts vital

principles necessary to maintain separation of powers

and the federal-state balance.An instructive comparison

may be drawn between RFRAand the Voting RightsAct

of 1965, provisions of whichwere upheld inKatzenbach,

supra, and subsequent voting rights cases. In contrast

to the record of widespread and persisting racial

discrimination which confronted Congress and the

Judiciary in those cases, RFRA's legislative record

lacks examples of any instances of generally applicable

laws passed because of religious bigotry in the past 40

years. Rather, the emphasis of the RFRAhearings was

on laws like the one at issue that place incidental

burdens on religion. It is difficult to maintain that such

laws are based on animus or hostility to the burdened

religious practices or that they indicate some

widespread pattern of religious discrimination in this

country. RFRA's most serious shortcoming, however,

lies in the fact that it is so out of proportion to a

supposed remedial or preventive object that it cannot

be understood as responsive to, or designed to prevent,

unconstitutional behavior. It appears, instead, to attempt

a substantive change in constitutional protections,

proscribing state conduct that the Fourteenth

Amendment itself does not prohibit. Its sweeping

coverage ensures its intrusion at every level of

government, displacing laws and prohibiting official

actions of almost every description and regardless of

subjectmatter. Its restrictions apply to every government

agency and official, § 2000bb-2(1), and to all statutory

or other law, whether adopted before or after its

enactment, § 2000bb-3(a). It has no termination date or

termination mechanism.Any law is subject to challenge

at any time by any individual who claims a substantial

burden on his or her free exercise of religion. Such a

claim will often be difficult to contest. See Smith, supra,

at 887. Requiring a State to demonstrate a compelling

interest and show that it has adopted the least restrictive

means of achieving that interest is the most demanding

test known to constitutional law. 494 U.S. at 888.

Furthermore, the least restrictive means requirement

was not used in the pre-Smith jurisprudence RFRA

purported to codify. All told, RFRA is a considerable

congressional intrusion into the States' traditional

prerogatives and general authority to regulate for the

health and welfare of their citizens, and is not designed

to identify and counteract state laws likely to be

unconstitutional because of their treatment of religion.

Pp. 19-27.

73 F.3d 1352, reversed.

Counsel: Marci A. Hamilton argued the cause for

petitioner.

Jeffrey S. Sutton argued the cause for Ohio, et al., as

amicus curiae, by special leave of court.

Douglas Laycock argued the cause for repsondent P.F.

Flores.

Walter Dellinger argued the cause for respondent United

States.

Judges: KENNEDY, J., delivered the opinion of the

Court, in which REHNQUIST, C. J., and STEVENS,

THOMAS, and GINSBURG, JJ., joined, and in all but

Part III-A-1 of which SCALIA, J., joined. STEVENS, J.,

filed a concurring opinion. SCALIA, J., filed an opinion

concurring in part, in which STEVENS, J., joined.

O'CONNOR, J., filed a dissenting opinion, in which

BREYER, J., joined except as to a portion of Part I.

SOUTER, J., andBREYER, J., filed dissenting opinions.

Opinion by: KENNEDY
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Opinion

[***633] [*511] [**2160] JUSTICEKENNEDYdelivered

the opinion of the Court. *

[1A] [2A]Adecision by local zoning authorities to deny a

church a building permit was challenged under the

Religious Freedom Restoration Act of 1993 (RFRA),

107 Stat. 1488, 42 U.S.C. § 2000bb et seq. The case

calls into question the authority of Congress to enact

RFRA. We conclude the statute exceeds Congress'

power.

I

Situated on a hill in the city of Boerne, Texas, some 28

miles northwest of San Antonio, is St. Peter Catholic

Church. Built in 1923, the church's structure replicates

the mission [*512] style of the region's earlier history.

The church seats about 230 worshippers, a number too

small for its growing parish. Some 40 to 60 parishioners

cannot be accommodated at some Sunday masses. In

order to meet the needs of the congregation the

Archbishop of San Antonio gave permission to the

parish to plan alterations to enlarge the building.

A few months later, the Boerne City Council passed an

ordinance authorizing the city's Historic Landmark

Commission to prepare a preservation plan with

proposed historic landmarks and districts. Under the

ordinance, the Commission must preapprove

construction affecting historic landmarks or buildings in

a historic district.

Soon afterwards, the Archbishop applied for a building

permit so construction to enlarge the church could

proceed. City authorities, relying on the ordinance and

the designation of a historic district (which, they argued,

[***634] included the church), denied the application.

TheArchbishop brought this suit challenging the permit

denial in theUnited States District Court for theWestern

District of Texas. 877 F. Supp. 355 (1995).

The complaint contained various claims, but to this

point the litigation has centered on RFRA and the

question of its constitutionality. The Archbishop relied

upon RFRA as one basis for relief from the refusal to

issue the permit. The District Court concluded that by

enacting RFRA Congress exceeded the scope of its

enforcement power under § 5 of the Fourteenth

Amendment. The court certified its order for interlocutory

appeal and the Fifth Circuit reversed, finding RFRA to

be constitutional. 73 F.3d 1352 (1996). We granted

certiorari, 519 U.S. (1996), and now reverse.

II

Congress enacted RFRA in direct response to the

Court's decision in Employment Div., Dept. of Human

Resources of Ore. v. Smith, 494 U.S. 872, 108 L. Ed. 2d

876, 110 S. Ct. 1595 (1990). There we considered a

Free Exercise Clause claim brought by members of the

[*513] Native American Church who were denied

unemployment benefits when they lost their jobs

because they had used peyote. Their practice was to

ingest peyote for sacramental purposes, and they

challenged an Oregon statute of general applicability

which made use of the drug criminal. In evaluating the

claim, we declined to apply the balancing test set forth

inSherbert v. Verner, 374 U.S. 398, 10 L. Ed. 2d 965, 83

S. Ct. 1790 (1963), under which we [**2161] would

have asked whether Oregon's prohibition substantially

burdened a religious practice and, if it did, whether the

burden was justified by a compelling government

interest. We stated:

"Government's ability to enforce generally

applicable prohibitions of socially harmful

conduct . . . cannot depend on measuring the

effects of a governmental action on a religious

objector's spiritual development. To make an

individual's obligation to obey such a law

contingent upon the law's coincidence with his

religious beliefs, except where the State's

interest is 'compelling' . . . contradicts both

constitutional tradition and common sense."

494 U.S. at 885 (internal quotation marks and

citation omitted).

The application of the Sherbert test, the Smith decision

explained, would have produced an anomaly in the law,

a constitutional right to ignore neutral laws of general

applicability. The anomaly would have been

accentuated, the Court reasoned, by the difficulty of

determining whether a particular practice was central to

an individual's religion. We explained, moreover, that it

"is not within the judicial ken to question the centrality of

particular beliefs or practices to a faith, or the validity of

particular litigants' interpretations of those creeds." 494

U.S. at 887 (internal quotation marks and citation

* JUSTICE SCALIA joins all but Part III-A-1 of this opinion.
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omitted).

The only instanceswhere a neutral, generally applicable

law had failed to pass constitutional muster, the Smith

Court [*514] noted, were cases in which other

constitutional protections were at stake. Id., at 881-882.

[***635] InWisconsin v. Yoder, 406 U.S. 205, 32 L. Ed.

2d 15, 92S.Ct. 1526 (1972), for example, we invalidated

Wisconsin's mandatory school-attendance law as

applied to Amish parents who refused on religious

grounds to send their children to school. That case

implicated not only the right to the free exercise of

religion but also the right of parents to control their

children's education.

The Smith decision acknowledged the Court had

employed the Sherbert test in considering free exercise

challenges to state unemployment compensation rules

on three occasions where the balance had tipped in

favor of the individual. See Sherbert, supra; Thomas v.

Review Bd. of Indiana Employment Security Div., 450

U.S. 707, 67 L. Ed. 2d 624, 101 S. Ct. 1425 (1981);

Hobbie v. Unemployment Appeals Comm'n of Fla., 480

U.S. 136, 94 L. Ed. 2d 190, 107 S. Ct. 1046 (1987).

Those cases, the Court explained, stand for "the

proposition that where the State has in place a system

of individual exemptions, it may not refuse to extend

that system to cases of religious hardship without

compelling reason." 494 U.S. at 884 (internal quotation

marks omitted). By contrast, where a general prohibition,

such as Oregon's, is at issue, "the sounder approach,

and the approach in accord with the vast majority of our

precedents, is to hold the test inapplicable to [free

exercise] challenges." Id., at 885. Smith held that

neutral, generally applicable laws may be applied to

religious practices even when not supported by a

compelling governmental interest.

Four Members of the Court disagreed. They argued the

law placed a substantial burden on the NativeAmerican

Church members so that it could be upheld only if the

law served a compelling state interest andwas narrowly

tailored to achieve that end. Id., at 894. JUSTICE

O'CONNOR concluded Oregon had satisfied the test,

while Justice Blackmun, joined by Justice Brennan and

Justice Marshall, could see no compelling interest

justifying the law's application to the members.

[*515] These points of constitutional interpretationwere

debated by Members of Congress in hearings and floor

debates. Many criticized the Court's reasoning, and this

disagreement resulted in the passage of RFRA.

Congress announced:

"(1) The framers of theConstitution, recognizing

free exercise of religion as an unalienable right,

secured its protection in the First Amendment

to the Constitution;

"(2) laws 'neutral' toward religion may burden

religious exercise as surely as laws intended to

interfere with religious exercise; [**2162]

"(3) governments should not substantially

burden religious exercise without compelling

justification;

"(4) in Employment Division v. Smith, 494 U.S.

872, 108 L. Ed. 2d 876, 110 S. Ct. 1595 (1990),

the Supreme Court virtually eliminated the

requirement that the government justify

burdens on religious exercise imposed by laws

neutral toward religion; and

"(5) the compelling interest test as set forth in

prior Federal court rulings is a workable test for

striking sensible balances between religious

liberty and competing prior governmental

[***636] interests." 42 U.S.C. § 2000bb(a).

The Act's stated purposes are:

"(1) to restore the compelling interest

test as set forth in Sherbert v. Verner,

374 U.S. 398, 10 L. Ed. 2d 965, 83 S.

Ct. 1790 (1963) and Wisconsin v.

Yoder, 406 U.S. 205, 32 L. Ed. 2d 15,

92 S. Ct. 1526 (1972) and to guarantee

its application in all cases where free

exercise of religion is substantially

burdened; and

"(2) to provide a claim or defense to

persons whose religious exercise is

substantially burdened by

government." § 2000bb(b).

RFRA prohibits "government" from

"substantially burdening" a person's exercise

of religion even if the burden results from a rule

of general applicability unless the government

can demonstrate the burden "(1) is in

furtherance of [*516] a compelling

governmental interest; and (2) is the least

restrictive means of furthering that compelling

governmental interest." § 2000bb-1. The Act's

mandate applies to any "branch, department,
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agency, instrumentality, and official (or other

person acting under color of law) of the United

States," as well as to any "State, or . . .

subdivision of a State." § 2000bb-2(1). The

Act's universal coverage is confirmed in §

2000bb-3(a), under which RFRA "applies to all

Federal and State law, and the implementation

of that law, whether statutory or otherwise, and

whether adopted before or after [RFRA's

enactment]." In accordancewith RFRA's usage

of the term, we shall use "state law" to include

local and municipal ordinances.

III

A

[3][4]Under our Constitution, the Federal

Government is one of enumerated powers.

McCulloch v. Maryland, 17 U.S. 316, 4 Wheat.

316, 405, 4 L. Ed. 579 (1819); see also The

Federalist No. 45, p. 292 (C. Rossiter ed. 1961)

(J. Madison). The judicial authority to determine

the constitutionality of laws, in cases and

controversies, is based on the premise that the

"powers of the legislature are defined and

limited; and that those limits may not be

mistaken, or forgotten, the constitution is

written." Marbury v. Madison, 5 U.S. 137, 1

Cranch 137, 176, 2 L. Ed. 60 (1803).

[1B]Congress relied on its Fourteenth

Amendment enforcement power in enacting

themost far reaching and substantial of RFRA's

provisions, those which impose its

requirements on the States. See Religious

Freedom Restoration Act of 1993, S. Rep. No.

103-111, pp. 13-14 (1993) (Senate Report); H.

R. Rep. No. 103-88, p. 9 (1993) (HouseReport).

The Fourteenth Amendment provides, in

relevant part:

"Section 1. . . . No State shall make or

enforce any law which shall abridge

the privileges or immunities of citizens

of theUnited States; nor shall any State

deprive any person of life, liberty, or

property, without due process [*517] of

law; nor deny to any person within its

jurisdiction the equal protection of the

laws.

. . . . .

"Section 5. The Congress shall have

power to enforce, by appropriate

legislation, the provisions of this

article."

[***637] The parties disagree over whether

RFRA is a proper exercise of Congress' § 5

power "to enforce" by "appropriate legislation"

the constitutional guarantee that no State shall

deprive any person of "life, liberty, or property,

without due process of law" nor deny any

person "equal protection of the laws."

In defense of theAct respondent contends, with

support from the United States as amicus, that

RFRA is permissible enforcement [**2163]

legislation. Congress, it is said, is only

protecting by legislation one of the liberties

guaranteed by the Fourteenth Amendment's

Due Process Clause, the free exercise of

religion, beyondwhat is necessary underSmith.

It is said the congressional decision to dispense

with proof of deliberate or overt discrimination

and instead concentrate on a law's effects

accords with the settled understanding that § 5

includes the power to enact legislation designed

to prevent as well as remedy constitutional

violations. It is further contended that Congress'

§ 5 power is not limited to remedial or preventive

legislation. [5][6]All must acknowledge that § 5

is "a positive grant of legislative power" to

Congress, Katzenbach v. Morgan, 384 U.S.

641, 651, 16 L. Ed. 2d 828, 86 S. Ct. 1717

(1966).In Ex parte Virginia, 100 U.S. 339,

345-346, 25 L. Ed. 676 (1880), we explained

the scope of Congress' § 5 power in the

following broad terms:

"Whatever legislation is appropriate,

that is, adapted to carry out the objects

the amendments have in view,

whatever tends to enforce submission

to the prohibitions they contain, and to

secure to all persons the enjoyment of

perfect equality of civil rights and the

equal protection of the laws against

State denial or invasion, if not [*518]

prohibited, is brought within the domain

of congressional power."

Legislation which deters or remedies

constitutional violations can fall within the

sweep of Congress' enforcement power even if

in the process it prohibits conduct which is not

itself unconstitutional and intrudes into
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"legislative spheres of autonomy previously

reserved to the States." Fitzpatrick v. Bitzer,

427 U.S. 445, 455, 49 L. Ed. 2d 614, 96 S. Ct.

2666 (1976). For example, the Court upheld a

suspension of literacy tests and similar voting

requirements under Congress' parallel power

to enforce the provisions of the Fifteenth

Amendment, seeU.S. Const., Amdt. 15, § 2, as

a measure to combat racial discrimination in

voting, South Carolina v. Katzenbach, 383 U.S.

301, 308, 15 L. Ed. 2d 769, 86 S. Ct. 803

(1966), despite the facial constitutionality of the

tests under Lassiter v. Northampton County

Bd. of Elections, 360 U.S. 45, 3 L. Ed. 2d 1072,

79 S. Ct. 985 (1959). We have also concluded

that othermeasures protecting voting rights are

within Congress' power to enforce the

Fourteenth andFifteenthAmendments, despite

the burdens those measures placed on the

States. South Carolina v. Katzenbach, supra

(upholding several provisions of the Voting

Rights Act of 1965); Katzenbach v. Morgan,

supra (upholding ban on literacy tests that

prohibited certain people schooled in Puerto

Rico from voting); Oregon v. Mitchell, 400 U.S.

112, 27 L. Ed. 2d 272, 91 S. Ct. 260 (1970)

(upholding 5-year nationwide ban on literacy

tests and similar voting requirements for

registering to vote); City of Rome v. United

States, 446 U.S. 156, 161, 64 L. Ed. 2d 119,

100 S. Ct. 1548 [***638] (1980) (upholding

7-year extension of the Voting Rights Act's

requirement that certain jurisdictions preclear

any change to a "'standard, practice, or

procedure with respect to voting'"); see also

James Everard's Breweries v. Day, 265 U.S.

545, 68 L. Ed. 1174, 44 S. Ct. 628 (1924)

(upholding ban on medical prescription of

intoxicating malt liquors as appropriate to

enforce Eighteenth Amendment ban on

manufacture, sale, or transportation of

intoxicating liquors for beverage purposes).

[7][8]It is also true, however, that "as broad as

the congressional enforcement power is, it is

not unlimited."Oregon v. [*519] Mitchell, supra,

at 128 (opinion of Black, J.). In assessing the

breadth of § 5's enforcement power, we begin

with its text. Congress has been given the

power "to enforce" the "provisions of this

article." We agree with respondent, of course,

that Congress can enact legislation under § 5

enforcing the constitutional right to the free

exercise of religion. The "provisions of this

article," to which § 5 refers, include the Due

Process Clause of the FourteenthAmendment.

Congress' power to enforce the Free Exercise

Clause follows from our holding in Cantwell v.

Connecticut, 310U.S. 296, 303, 84 L. Ed. 1213,

60 S. Ct. 900 (1940), that the "fundamental

concept of liberty embodied in [the Fourteenth

Amendment's Due Process Clause] embraces

the liberties guaranteed by the First

Amendment." See also United States v.

[**2164] Price, 383 U.S. 787, 789, 16 L. Ed. 2d

267, 86 S. Ct. 1152 (1966) (there is "no doubt of

the power of Congress to enforce by

appropriate criminal sanction every right

guaranteed by the Due Process Clause of the

Fourteenth Amendment") (internal quotation

marks and citation omitted). [9A][10]Congress'

power under § 5, however, extends only to

"enforcing" the provisions of the Fourteenth

Amendment. The Court has described this

power as "remedial," South Carolina v.

Katzenbach, supra, at 326. The design of the

Amendment and the text of § 5 are inconsistent

with the suggestion that Congress has the

power to decree the substance of the

Fourteenth Amendment's restrictions on the

States. Legislation which alters the meaning of

the Free Exercise Clause cannot be said to be

enforcing the Clause. Congress does not

enforce a constitutional right by changing what

the right is. It has been given the power "to

enforce," not the power to determine what

constitutes a constitutional violation. Were it

not so, what Congress would be enforcing

would no longer be, in any meaningful sense,

the "provisions of [the Fourteenth

Amendment]."

[9B] [11A]While the line between measures

that remedy or prevent unconstitutional actions

and measures that make a substantive change

in the governing law is not easy to discern, and

[*520] Congress must have wide latitude in

determining where it lies, the distinction exists

and must be observed. There must be a

congruence and proportionality between the

injury to be prevented or remedied and the

means adopted to that end. Lacking such a

connection, legislation may become

substantive in operation and effect. History and

our case law support drawing the distinction,
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one apparent from the text of the Amendment.

1

[9C] [***639] The Fourteenth Amendment's

history confirms the remedial, rather than

substantive, nature of the Enforcement Clause.

The Joint Committee on Reconstruction of the

39th Congress began drafting what would

become the FourteenthAmendment in January

1866. The objections to the Committee's first

draft of theAmendment, and the rejection of the

draft, have a direct bearing on the central issue

of defining Congress' enforcement power. In

February, Republican Representative John

Bingham of Ohio reported the following draft

amendment to the House of Representatives

on behalf of the Joint Committee:

"The Congress shall have power to make all

laws which shall be necessary and proper to

secure to the citizens of eachState all privileges

and immunities of citizens in the several States,

and to all persons in the several States equal

protection in the rights of life, liberty, and

property." Cong. Globe, 39th Cong., 1st Sess.,

1034 (1866).

The proposal encountered immediate

opposition, which continued through three days

of debate. Members of Congress from across

the political spectrum criticized theAmendment,

and the criticisms had a common theme: The

proposedAmendment gaveCongress toomuch

legislative power at the expense of the existing

constitutional structure. E.g., id., at 1063-1065

(statement of Rep. Hale); id., at 1082 [*521]

(statement of Sen. Stewart); id., at 1095

(statement of Rep. Hotchkiss); id., at App.

133-135 (statement of Rep. Rogers).

Democrats and conservative Republicans

argued that the proposed Amendment would

giveCongress a power to intrude into traditional

areas of state responsibility, a power

inconsistent with the federal design central to

the Constitution. Typifying these views,

RepublicanRepresentativeRobert Hale of New

York labeled the Amendment "an utter

departure from every principle ever dreamed of

by themenwho framed our Constitution," id., at

1063, and warned that under it "all State

legislation, in its codes of civil and criminal

jurisprudence and procedures . . . may be

overridden, may be repealed or abolished, and

the law of Congress established instead." Ibid.

Senator William Stewart of Nevada likewise

stated theAmendment would permit "Congress

to legislate fully upon all subjects affecting life,

liberty, and property," such that "there would

not bemuch left for the State Legislatures," and

would thereby "work an entire change in our

form of government." Id., at 1082; accord, id., at

1087 (statement of Rep. [**2165] Davis); id., at

App. 133 (statement of Rep. Rogers). Some

radicals, like their brethren "unwilling that

Congress shall have any such power . . . to

establish uniform laws throughout the United

States upon . . . the protection of life, liberty,

and property," id., at 1095 (statement of Rep.

Hotchkiss), also objected that giving Congress

primary responsibility for enforcing legal

equality would place power in the hands of

changing congressional majorities. Ibid. See

generally Bickel, The Original Understanding

and the Segregation Decision, 69 Harv. L. Rev.

1, 57 (1955); Graham, Our "Declaratory"

Fourteenth Amendment, 7 Stan. L. Rev. 3, 21

(1954).

As a result of these objections having been

expressed from so many different quarters, the

House voted to [***640] table the proposal until

April. See e.g., B. Kendrick, Journal of the Joint

Committee of Fifteen on Reconstruction 215,

217 (1914); Cong. Globe, 42dCong., 1st Sess.,

App. 115 (1871) (statement [*522] of Rep.

Farnsworth). The congressional action was

seen as marking the defeat of the proposal.

See The Nation, Mar. 8, 1866, p. 291 ("The

postponement of the amendment . . . is

conclusive against the passage of [it]"); New

York Times, Mar. 1, 1866, p. 4 ("It is doubtful if

this ever comes before the House again . . .");

see also Cong. Globe, 42d Cong., 1st Sess.,

App., at 115 (statement of Rep. Farnsworth)

(The Amendment was "given its quietus by a

postponement for two months, where it slept

the sleep that knows nowaking"). Themeasure

was defeated "chiefly because many members

of the legal profession saw in [it] . . . a dangerous

centralization of power," The Nation, supra, at

291, and "many leading Republicans of the

House [of Representatives] would not consent

to so radical a change in the Constitution,"

Cong. Globe, 42d Cong., 1st Sess., App., at
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151 (statement of Rep. Garfield). The

Amendment in its early form was not again

considered. Instead, the Joint Committee

began drafting a new article of Amendment,

which it reported to Congress onApril 30, 1866.

Section 1 of the new draftAmendment imposed

self-executing limits on the States. Section 5

prescribed that "the Congress shall have power

to enforce, by appropriate legislation, the

provisions of this article." See Cong. Globe,

39th Cong., 1st Sess., at 2286. Under the

revised Amendment, Congress' power was no

longer plenary but remedial. Congress was

granted the power to make the substantive

constitutional prohibitions against the States

effective. Representative Binghamsaid the new

draft would give Congress "the power . . . to

protect by national law the privileges and

immunities of all the citizens of the Republic . .

. whenever the same shall be abridged or

denied by the unconstitutional acts of any

State." Id., at 2542. Representative Stevens

described the new draft Amendment as

"allowing Congress to correct the unjust

legislation of the States." Id., at 2459. See also

id., at 2768 (statement of Sen. Howard) ( § 5

"enables Congress, in case the States shall

enact [*523] laws in conflict with the principles

of the amendment, to correct that legislation by

a formal congressional enactment"). See

generally H. Brannon, The Rights and

Privileges Guaranteed by the Fourteenth

Amendment to the Constitution of the United

States 387 (1901) (Congress' "powers are only

prohibitive, corrective, vetoing, aimed only at

undue process of law"); id., at 420, 452-455

(same); T. Cooley, Constitutional Limitations

294, n.1 (2d ed. 1871) ("This amendment of the

Constitution does not concentrate power in the

general government for any purpose of police

government within the States; its object is to

preclude legislation by any State which shall

'abridge the privileges or immunities of citizens

of theUnited States'"). The revisedAmendment

proposal did not raise the concerns expressed

earlier regarding broad congressional power to

prescribe uniform national laws with respect to

life, liberty, and property. See, e.g., Cong.

Globe, 42d Cong., 1st Sess., at App. 151

(statement of Rep. Garfield) ("The [Fourteenth

Amendment] limited but did not oust the

jurisdiction of the [***641] States"). After

revisions not relevant here, the new measure

passed both Houses and was ratified in July

1868 as the Fourteenth Amendment.

The significance of the defeat of the Bingham

proposal was apparent even then. During the

debates over the Ku Klux Klan Act only a few

years after the Amendment's ratification,

[**2166] Representative JamesGarfield argued

there were limits on Congress' enforcement

power, saying "unlesswe ignore both the history

and the language of these clauses we cannot,

by any reasonable interpretation, give to [§ 5] .

. . the force and effect of the rejected [Bingham]

clause." Cong. Globe, 42d Cong., 1st Sess., at

App. 151; see also id., at App. 115-116

(statement of Rep. Farnsworth). Scholars of

successive generations have agreed with this

assessment. See H. Flack, TheAdoption of the

Fourteenth Amendment 64 (1908); Bickel, The

Voting Rights Cases, 1966 Sup. Ct. Rev. 79,

97.

[9D][12]The design of the Fourteenth

Amendment has proved significant also in

maintaining the traditional separation of powers

[*524] between Congress and the Judiciary.

The first eight Amendments to the Constitution

set forth self-executing prohibitions on

governmental action, and this Court has had

primary authority to interpret those prohibitions.

The Bingham draft, some thought, departed

from that tradition by vesting in Congress

primary power to interpret and elaborate on the

meaning of the new Amendment through

legislation. Under it, "Congress, and not the

courts, was to judge whether or not any of the

privileges or immunities were not secured to

citizens in the several States." Flack, supra, at

64. While this separation of powers aspect did

not occasion the widespread resistance which

was caused by the proposal's threat to the

federal balance, it nonetheless attracted the

attention of various Members. See Cong.

Globe, 39th Cong., 1st Sess., at 1064

(statement of Rep. Hale) (noting that Bill of

Rights, unlike the Bingham proposal, "provide

safeguards to be enforced by the courts, and

not to be exercised by the Legislature"); id., at

App. 133 (statement of Rep. Rogers) (prior to

Bingham proposal it "was left entirely for the

courts . . . to enforce the privileges and
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immunities of the citizens"). As enacted, the

Fourteenth Amendment confers substantive

rights against the States which, like the

provisions of the Bill of Rights, are

self-executing. Cf. South Carolina v.

Katzenbach, 383 U.S. at 325 (discussing

Fifteenth Amendment). The power to interpret

the Constitution in a case or controversy

remains in the Judiciary.

2 [9E]The remedial and preventive nature of

Congress' enforcement power, and the

limitation inherent in the power, were confirmed

in our earliest cases on the Fourteenth

Amendment. In the Civil Rights Cases, 109

U.S. 3, 27 L. Ed. 835, 3 S. Ct. 18 (1883), the

Court invalidated sections of the Civil Rights

Act of 1875 which prescribed criminal penalties

for denying to any person "the full enjoyment

of" public accommodations and conveyances,

on the grounds that it exceeded Congress'

power [*525] by seeking to regulate private

conduct. The Enforcement Clause, the Court

said, did not authorize Congress to pass

"general legislation upon the rights of the

citizen, but corrective legislation; that is, such

as may be necessary and proper for [***642]

counteracting such laws as the States may

adopt or enforce, and which, by the

amendment, they are prohibited from making

or enforcing . . . ." Id., at 13-14. The power to

"legislate generally upon" life, liberty, and

property, as opposed to the "power to provide

modes of redress" against offensive state

action, was "repugnant" to the Constitution. Id.,

at 15. See alsoUnited States v.Reese, 92 U.S.

214, 218, 23 L. Ed. 563 (1876);United States v.

Harris, 106 U.S. 629, 639, 27 L. Ed. 290, 1 S.

Ct. 601 (1883); James v. Bowman, 190 U.S.

127, 139, 47 L. Ed. 979, 23 S. Ct. 678 (1903).

Although the specific holdings of these early

casesmight have been superseded ormodified,

see, e.g., Heart of Atlanta Motel, Inc. v. United

States, 379 U.S. 241, 13 L. Ed. 2d 258, 85 S.

Ct. 348 (1964); United States v. Guest, 383

U.S. 745, 16 L. Ed. 2d 239, 86 S. Ct. 1170

(1966), their treatment of Congress' § 5 power

as corrective or preventive, not definitional, has

not been questioned.

Recent cases have continued to revolve around

the question of whether § 5 legislation can be

considered remedial. In South Carolina v.

Katzenbach, supra, we emphasized that "the

constitutional propriety of [legislation adopted

under the Enforcement Clause] must be judged

with reference to the historical experience . . . it

reflects." 383 U.S. [**2167] at 308. There we

upheld various provisions of the Voting Rights

Act of 1965, finding them to be "remedies aimed

at areas where voting discrimination has been

most flagrant," id., at 315, and necessary to

"banish the blight of racial discrimination in

voting, which has infected the electoral process

in parts of our country for nearly a century," id.,

at 308. We noted evidence in the record

reflecting the subsisting and pervasive

discriminatory--and therefore

unconstitutional--use of literacy tests. Id., at

333-334. The Act's new remedies, which used

the administrative resources of the Federal

Government, included the suspension of both

literacy tests and, [*526] pending federal

review, all new voting regulations in covered

jurisdictions, as well as the assignment of

federal examiners to list qualified applicants

enabling those listed to vote. The new,

unprecedented remedies were deemed

necessary given the ineffectiveness of the

existing voting rights laws, see id., at 313-315,

and the slow costly character of case-by-case

litigation, id., at 328.

After South Carolina v. Katzenbach, the Court

continued to acknowledge the necessity of

using strong remedial and preventivemeasures

to respond to the widespread and persisting

deprivation of constitutional rights resulting from

this country's history of racial discrimination.

See Oregon v. Mitchell, 400 U.S. at 132 ("In

enacting the literacy test ban . . . Congress had

before it a long history of the discriminatory use

of literacy tests to disfranchise voters on

account of their race") (opinion of Black, J.); id.,

at 147 (Literacy tests "have been used at times

as a discriminatory weapon against some

minorities, not only Negroes but Americans of

Mexican ancestry, and American Indians")

(opinion of Douglas, J.); id., at 216 ("Congress

could have [***643] determined that racial

prejudice is prevalent throughout the Nation,

and that literacy tests unduly lend themselves

to discriminatory application, either conscious

or unconscious") (opinion of Harlan, J.); id., at
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235 ("There is no question but that Congress

could legitimately have concluded that the use

of literacy tests anywhere within the United

States has the inevitable effect of denying the

vote to members of racial minorities whose

inability to pass such tests is the direct

consequence of previous governmental

discrimination in education") (opinion of

Brennan, J.); id., at 284 ("Nationwide

[suspension of literacy tests]may be reasonably

thought appropriate when Congress acts

against an evil such as racial discrimination

which in varying degrees manifests itself in

every part of the country") (opinion of Stewart,

J.); City of Rome, 446 U.S. at 182 ("Congress'

considered determination that at least another

7 years of statutory remedies were necessary

to counter the [*527] perpetuation of 95 years

of pervasive voting discrimination is both

unsurprising and unassailable"); Morgan, 384

U.S. at 656 (Congress had a factual basis to

conclude that New York's literacy requirement

"constituted an invidious discrimination in

violation of the Equal Protection Clause").

3 Any suggestion that Congress has a

substantive, non-remedial power under the

FourteenthAmendment is not supported by our

case law. InOregon v. Mitchell, supra, at 112, a

majority of the Court concluded Congress had

exceeded its enforcement powers by enacting

legislation lowering the minimum age of voters

from 21 to 18 in state and local elections. The

five Members of the Court who reached this

conclusion explained that the legislation

intruded into an area reserved by the

Constitution to the States. See 400 U.S. at 125

(concluding that the legislation was

unconstitutional because the Constitution

"reserves to the States the power to set voter

qualifications in state and local elections")

(opinion of Black, J.); id., at 154 (explaining that

the "Fourteenth Amendment was never

intended to restrict the authority of the States to

allocate their political power as they see fit")

(opinion of Harlan, J.); id., at 294 (concluding

that States, not Congress, have the power "to

establish a qualification for voting based on

age") (opinion of Stewart, J., joined by Burger,

C. J., and Blackmun, J.). Four of these [**2168]

five were explicit in rejecting the position that §

5 endowed Congress with the power to

establish the meaning of constitutional

provisions. See id., at 209 (opinion of Harlan,

J.); id., at 296 (opinion of Stewart, J.). Justice

Black's rejection of this position might be

inferred from his disagreement with Congress'

interpretation of the Equal Protection Clause.

See id., at 125.

There is language in our opinion in Katzenbach

v. Morgan, 384 U.S. 641, 16 L. Ed. 2d 828, 86

S. Ct. 1717 (1966), which could be interpreted

as acknowledging a power in Congress to enact

legislation that expands [*528] the rights

contained in § 1 of the Fourteenth [***644]

Amendment. This is not a necessary

interpretation, however, or even the best one.

In Morgan, the Court considered the

constitutionality of § 4(e) of the Voting Rights

Act of 1965, which provided that no person who

had successfully completed the sixth primary

grade in a public school in, or a private school

accredited by, the Commonwealth of Puerto

Rico in which the language of instruction was

other than English could be denied the right to

vote because of an inability to read or write

English. New York's Constitution, on the other

hand, required voters to be able to read and

write English. The Court provided two related

rationales for its conclusion that § 4(e) could

"be viewed as a measure to secure for the

Puerto Rican community residing in New York

nondiscriminatory treatment by government."

Id., at 652. Under the first rationale, Congress

could prohibit New York from denying the right

to vote to large segments of its Puerto Rican

community, in order to give Puerto Ricans

"enhanced political power" that would be

"helpful in gaining nondiscriminatory treatment

in public services for the entire Puerto Rican

community." Ibid. Section 4(e) thus could be

justified as a remedial measure to deal with

"discrimination in governmental services." Id.,

at 653. The second rationale, an alternative

holding, did not address discrimination in the

provision of public services but "discrimination

in establishing voter qualifications." Id., at 654.

The Court perceived a factual basis on which

Congress could have concluded that New

York's literacy requirement "constituted an

invidious discrimination in violation of theEqual

Protection Clause." Id., at 656. Both rationales

for upholding § 4(e) rested on unconstitutional
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discrimination by New York and Congress'

reasonable attempt to combat it. As Justice

Stewart explained in Oregon v. Mitchell, supra,

at 296, interpreting Morgan to give Congress

the power to interpret the Constitution "would

require an enormous extension of that

decision's rationale." [*529] [9F]If Congress

could define its own powers by altering the

Fourteenth Amendment's meaning, no longer

would the Constitution be "superior paramount

law, unchangeable by ordinarymeans." It would

be "on a level with ordinary legislative acts,

and, like other acts, . . . alterable when the

legislature shall please to alter it." Marbury v.

Madison, 1 Cranch at 177.Under this approach,

it is difficult to conceive of a principle that would

limit congressional power. See Van Alstyne,

The Failure of the Religious Freedom

Restoration Act under Section 5 of the

Fourteenth Amendment, 46 Duke L. J. 291,

292-303 (1996). Shifting legislative majorities

could change the Constitution and effectively

circumvent the difficult and detailed amendment

process contained in Article V.

We now turn to consider whether RFRAcan be

considered enforcement legislation under § 5

of the Fourteenth Amendment.

B

Respondent contends that RFRA is a proper

exercise of Congress' remedial or preventive

power. TheAct, it is said, is a reasonablemeans

of protecting the free exercise of religion [***645]

as defined by Smith. It prevents and remedies

laws which are enacted with the

unconstitutional object of targeting religious

beliefs and practices. SeeChurch of the Lukumi

Babalu Aye, Inc. v. Hialeah, 508 U.S. 520, 533,

124 L. Ed. 2d 472, 113 S. Ct. 2217 (1993) ("[A]

law targeting religious beliefs as such is never

permissible"). To avoid the difficulty of proving

such violations, it is said, Congress can simply

invalidate any law which imposes a substantial

[**2169] burden on a religious practice unless it

is justified by a compelling interest and is the

least restrictive means of accomplishing that

interest. If Congress can prohibit laws with

discriminatory effects in order to prevent racial

discrimination in violation of the Equal

Protection Clause, see Fullilove v. Klutznick,

448 U.S. 448, 477, 65 L. Ed. 2d 902, 100 S. Ct.

2758 (1980) (plurality opinion); City of Rome,

446 U.S. at 177, then it can do the same,

respondent argues, to promote religious liberty.

[*530] [11B]While preventive rules are

sometimes appropriate remedial measures,

there must be a congruence between the

means used and the ends to be achieved. The

appropriateness of remedial measures must

be considered in light of the evil presented. See

South Carolina v. Katzenbach, 383 U.S. at 308.

Strong measures appropriate to address one

harm may be an unwarranted response to

another, lesser one. Id., at 334. [1C][13]A

comparison between RFRA and the Voting

RightsAct is instructive. In contrast to the record

which confronted Congress and the judiciary in

the voting rights cases, RFRA's legislative

record lacks examples of modern instances of

generally applicable laws passed because of

religious bigotry. The history of persecution in

this country detailed in the hearings mentions

no episodes occurring in the past 40 years.

See, e.g., Religious Freedom Restoration Act

of 1991, Hearings on H. R. 2797 before the

Subcommittee on Civil and Constitutional

Rights of theHouseCommittee on the Judiciary,

102d Cong., 2d Sess., 331-334 (1993)

(statement of Douglas Laycock) (House

Hearings); The Religious Freedom Restoration

Act, Hearing on S. 2969 before the Senate

Committee on the Judiciary, 102d Cong., 2d

Sess., 30-31 (1993) (statement of Dallin H.

Oaks) (Senate Hearing); Senate Hearing 68-76

(statement of Douglas Laycock); Religious

Freedom Restoration Act of 1990, Hearing on

H. R. 5377 before the Subcommittee on Civil

and Constitutional Rights of the House

Committee on the Judiciary, 101st Cong., 2d

Sess., 49 (1991) (statement of John H.

Buchanan, Jr.) (1990 House Hearing). The

absence of more recent episodes stems from

the fact that, as onewitness testified, "deliberate

persecution is not the usual problem in this

country." House Hearings 334 (statement of

Douglas Laycock). See also House Report 2

("Laws directly targeting religious practices

have become increasingly rare"). Rather, the

emphasis of the hearings was on laws of

general applicability which place incidental

burdens on religion. Much of the discussion

centered [*531] upon anecdotal evidence of

autopsies performed on Jewish individuals and
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Hmong immigrants in violation of their religious

beliefs, see, e.g., House Hearings 81

(statement of Nadine Strossen); id., at 107-110

(statement of William Yang); id., at 118

(statement [***646] of Rep. Stephen J. Solarz);

id., at 336 (statement of Douglas Laycock);

Senate Hearing 5-6, 14-26 (statement of

William Yang); id., at 27-28 (statement of

Hmong-Lao Unity Assn., Inc.); id., at 50

(statement of Baptist Joint Committee); see

also Senate Report 8; House Report 5-6, and

n.14, and on zoning regulations and historic

preservation laws (like the one at issue here),

which as an incident of their normal operation,

have adverse effects on churches and

synagogues. See, e.g. House Hearings 17, 57

(statement of Robert P. Dugan, Jr.); id., at 81

(statement of Nadine Strossen); id., at 122-123

(statement of Rep. Stephen J. Solarz); id., at

157 (statement of Edward M. Gaffney, Jr.); id.,

at 327 (statement of Douglas Laycock); Senate

Hearing 143-144 (statement of Forest D.

Montgomery); 1990 House Hearing 39

(statement of Robert P. Dugan, Jr.); see also

Senate Report 8; House Report 5-6, and n.14.

It is difficult to maintain that they are examples

of legislation enacted or enforced due to animus

or hostility to the burdened religious practices

or that they indicate some widespread pattern

of religious discrimination in this country.

Congress' concern was with the incidental

burdens imposed, not the object or purpose of

the legislation. See House Report 2; Senate

Report 4-5; House Hearings 64 (statement of

Nadine Strossen); id., at 117-118 (statement of

Rep. Stephen J. Solarz); 1990 House Hearing

at 14 (statement of Rep. Stephen J. Solarz).

This lack of support in the legislative record,

however, is not RFRA's most serious

shortcoming. [**2170] Judicial deference, in

most cases, is based not on the state of the

legislative record Congress compiles but "on

due regard for the decision of the body

constitutionally appointed to decide."Oregon v.

Mitchell, 400 U.S. at 207 (opinion of Harlan, J.).

As a general [*532] matter, it is for Congress to

determine the method by which it will reach a

decision.

[1D] [11C]Regardless of the state of the

legislative record, RFRA cannot be considered

remedial, preventive legislation, if those terms

are to have any meaning. RFRA is so out of

proportion to a supposed remedial or preventive

object that it cannot be understood as

responsive to, or designed to prevent,

unconstitutional behavior. It appears, instead,

to attempt a substantive change in

constitutional protections. Preventivemeasures

prohibiting certain types of laws may be

appropriate when there is reason to believe

that many of the laws affected by the

congressional enactment have a significant

likelihood of being unconstitutional. See City of

Rome, 446U.S. at 177 (since "jurisdictions with

a demonstrable history of intentional racial

discrimination . . . create the risk of purposeful

discrimination" Congress could "prohibit

changes that have a discriminatory impact" in

those jurisdictions). Remedial legislation under

§ 5 "should be adapted to the mischief and

wrong which the [Fourteenth] Amendment was

intended to provide against."Civil RightsCases,

109 U.S. at 13. [1E]RFRA is not so confined.

Sweeping coverage ensures its intrusion at

every level of government, displacing laws and

prohibiting official actions of almost every

description and regardless of subject matter.

RFRA's restrictions apply to every agency and

official of the Federal, State, and local

Governments. [***647] 42 U.S.C. §

2000bb-2(1). RFRA applies to all federal and

state law, statutory or otherwise, whether

adopted before or after its enactment. §

2000bb-3(a). RFRA has no termination date or

termination mechanism. Any law is subject to

challenge at any time by any individual who

alleges a substantial burden on his or her free

exercise of religion. [14]The reach and scope of

RFRA distinguish it from other measures

passed under Congress' enforcement power,

even in the area of voting rights. In South

Carolina v. Katzenbach, the challenged

provisions were confined to those regions

[*533] of the country where voting

discrimination had been most flagrant, see 383

U.S. at 315, and affected a discrete class of

state laws, i.e., state voting laws. Furthermore,

to ensure that the reach of the Voting RightsAct

was limited to those cases in which

constitutional violations were most likely (in

order to reduce the possibility of overbreadth),

the coverage under theAct would terminate "at

the behest of States and political subdivisions
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in which the danger of substantial voting

discrimination has not materialized during the

preceding five years." Id., at 331. The provisions

restricting and banning literacy tests, upheld in

Katzenbach v. Morgan, 384 U.S. 641, 16 L. Ed.

2d 828, 86 S. Ct. 1717 (1966), and Oregon v.

Mitchell, 400 U.S. 112, 27 L. Ed. 2d 272, 91 S.

Ct. 260 (1970), attacked a particular type of

voting qualification, one with a long history as a

"notorious means to deny and abridge voting

rights on racial grounds." South Carolina v.

Katzenbach, 383 U.S. at 355 (Black, J.,

concurring and dissenting). In City of Rome,

446U.S. 156, 64 L. Ed. 2d 119, 100 S. Ct. 1548,

the Court rejected a challenge to the

constitutionality of a Voting RightsAct provision

which required certain jurisdictions to submit

changes in electoral practices to the

Department of Justice for preimplementation

review. The requirement was placed only on

jurisdictions with a history of intentional racial

discrimination in voting. Id., at 177. Like the

provisions at issue in South Carolina v.

Katzenbach, this provision permitted a covered

jurisdiction to avoid preclearance requirements

under certain conditions and, moreover, lapsed

in seven years. This is not to say, of course, that

§ 5 legislation requires termination dates,

geographic restrictions or egregious predicates.

Where, however, a congressional enactment

pervasively prohibits constitutional state action

in an effort to remedy or to prevent

unconstitutional state action, limitations of this

kind tend to ensure Congress' [**2171] means

are proportionate to ends legitimate under § 5.

[1F] [15]The stringent test RFRA demands of

state laws reflects a lack of proportionality or

congruence between the means adopted and

the legitimate end to be achieved. If an objector

can show a substantial burden on his free

exercise, the [*534] State must demonstrate a

compelling governmental interest and show that

the law is the least restrictive means of

furthering its interest. Claims that a law

substantially burdens someone's exercise of

religion will often be difficult to contest. See

Smith, 494 U.S. at 887 ("What principle of law

or logic can be brought to bear to contradict a

believer's assertion that a [***648] particular

act is 'central' to his personal faith?"); id., at 907

("The distinction between questions of centrality

and questions of sincerity and burden is

admittedly fine . . .") (O'CONNOR, J., concurring

in judgment). Requiring a State to demonstrate

a compelling interest and show that it has

adopted the least restrictivemeans of achieving

that interest is the most demanding test known

to constitutional law. If "'compelling interest'

really means what it says . . . many laws will not

meet the test. . . . [The test] would open the

prospect of constitutionally required religious

exemptions from civic obligations of almost

every conceivable kind." Id., at 888. Laws valid

under Smith would fall under RFRA without

regard to whether they had the object of stifling

or punishing free exercise. We make these

observations not to reargue the position of the

majority inSmith but to illustrate the substantive

alteration of its holding attempted by RFRA.

Even assuming RFRA would be interpreted in

effect to mandate some lesser test, say one

equivalent to intermediate scrutiny, the statute

nevertheless would require searching judicial

scrutiny of state lawwith the attendant likelihood

of invalidation. This is a considerable

congressional intrusion into the States'

traditional prerogatives and general authority

to regulate for the health and welfare of their

citizens.

[1G]The substantial costs RFRAexacts, both in

practical terms of imposing a heavy litigation

burden on the States and in terms of curtailing

their traditional general regulatory power, far

exceed any pattern or practice of

unconstitutional conduct under the Free

ExerciseClause as interpreted inSmith. Simply

put, RFRA is not designed to identify and

counteract state laws likely to be

unconstitutional because of [*535] their

treatment of religion. In most cases, the state

laws to which RFRAapplies are not ones which

will have been motivated by religious bigotry. If

a state law disproportionately burdened a

particular class of religious observers, this

circumstance might be evidence of an

impermissible legislative motive. Cf.

Washington v. Davis, 426 U.S. 229, 241, 48 L.

Ed. 2d 597, 96 S. Ct. 2040 (1976). RFRA's

substantial burden test, however, is not even a

discriminatory effects or disparate impact test.

It is a reality of the modern regulatory state that

numerous state laws, such as the zoning
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regulations at issue here, impose a substantial

burden on a large class of individuals. When

the exercise of religion has been burdened in

an incidental way by a law of general

application, it does not follow that the persons

affected have been burdened any more than

other citizens, let alone burdened because of

their religious beliefs. In addition, the Act

imposes in every case a least restrictive means

requirement--a requirement that was not used

in the pre-Smith jurisprudence RFRApurported

to codify--which also indicates that the

legislation is broader than is appropriate if the

goal is to prevent and remedy constitutional

violations.

[16] [17]When Congress acts within its sphere

of power and responsibilities, it has not just the

right but the duty to make its own informed

judgment on the meaning and force of the

Constitution. This has been clear from the early

days of the Republic. In 1789, when a Member

of the [***649] House of Representatives

objected to a debate on the constitutionality of

legislation based on the theory that "it would be

officious" to consider the constitutionality of a

measure that did not affect the House, James

Madison explained that "it is incontrovertibly of

as much importance to this branch of the

Government as to any other, that the

constitution should be preserved entire. It is our

duty." 1Annals of Congress 500 (1789). Were it

otherwise, we [**2172] would not afford

Congress the presumption of validity its

enactments nowenjoy. [2B][18][19]Our national

experience teaches that the Constitution is

preserved best when each part of the

government respects [*536] both the

Constitution and the proper actions and

determinations of the other branches. When

the Court has interpreted the Constitution, it

has acted within the province of the Judicial

Branch, which embraces the duty to say what

the law is. Marbury v. Madison, 1 Cranch at

177.When the political branches of the

Government act against the background of a

judicial interpretation of theConstitution already

issued, it must be understood that in later cases

and controversies the Court will treat its

precedents with the respect due them under

settled principles, including stare decisis, and

contrary expectations must be disappointed.

RFRA was designed to control cases and

controversies, such as the one before us; but

as the provisions of the federal statute here

invoked are beyond congressional authority, it

is this Court's precedent, not RFRA, which

must control.

* * * [1H][20]It is for Congress in the first instance

to "determine whether and what legislation is

needed to secure the guarantees of the

Fourteenth Amendment," and its conclusions

are entitled to much deference. Katzenbach v.

Morgan, 384 U.S. at 651.Congress' discretion

is not unlimited, however, and the courts retain

the power, as they have since Marbury v.

Madison, to determine if Congress has

exceeded its authority under the Constitution.

Broad as the power of Congress is under the

Enforcement Clause of the Fourteenth

Amendment, RFRA contradicts vital principles

necessary to maintain separation of powers

and the federal balance. The judgment of the

Court of Appeals sustaining the Act's

constitutionality is reversed.

It is so ordered.

Concur by: STEVENS; SCALIA (In Part)

Concur

JUSTICE STEVENS, concurring.

Inmy opinion, the Religious FreedomRestorationAct of

1993 (RFRA) is a "law respecting an establishment of

religion" that violates the First Amendment to the

Constitution.

[*537] If the historic landmark on the hill in Boerne

happened to be a museum or an art gallery owned by

an atheist, it would not be eligible for an exemption from

the city ordinances that forbid an enlargement of the

structure. Because the landmark is owned by the

Catholic Church, it is claimed that RFRAgives its owner

a federal statutory entitlement to an exemption from a

generally applicable, neutral civil law. Whether the

Church would actually prevail under the statute or not,

the statute has [***650] provided the Church with a

legal weapon that no atheist or agnostic can obtain.

This governmental preference for religion, as opposed

to irreligion, is forbidden by the First Amendment.

Wallace v. Jaffree, 472 U.S. 38, 52-55, 86 L. Ed. 2d 29,
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105 S. Ct. 2479 (1985).

JUSTICE SCALIA, with whom JUSTICE STEVENS

joins, concurring in part.

I write to respond briefly to the claim of JUSTICE

O'CONNOR's dissent (hereinafter "the dissent") that

historical materials support a result contrary to the one

reached in Employment Div., Dept. of Human

Resources of Ore. v. Smith, 494 U.S. 872, 108 L. Ed. 2d

876, 110 S. Ct. 1595 (1990). See post, p. (dissenting

opinion). We held in Smith that the Constitution's Free

Exercise Clause "does not relieve an individual of the

obligation to comply with a 'valid and neutral law of

general applicability on the ground that the law

proscribes (or prescribes) conduct that his religion

prescribes (or proscribes).'" 494 U.S. at 879 (quoting

United States v. Lee, 455 U.S. 252, 263, n.3, 71 L. Ed.

2d 127, 102 S. Ct. 1051 (1982) (STEVENS, J.,

concurring in judgment)). The material that the dissent

claims is at odds with Smith either has little to say about

the issue or is in fact more consistent with Smith than

with the dissent's interpretation of the Free Exercise

Clause. The dissent's extravagant claim that the

historical record shows Smith to have been wrong

should be compared with the assessment of the most

prominent scholarly critic of Smith, who, after an

extensive review of the historical record, was willing to

venture [**2173] no more than that "constitutionally

[*538] compelled exemptions [fromgenerally applicable

laws regulating conduct] were within the contemplation

of the framers and ratifiers as a possible interpretation

of the free exercise clause." McConnell, The Origins

and Historical Understanding of Free Exercise of

Religion, 103Harv. L. Rev. 1409, 1415 (1990) (emphasis

added); see also Hamburger, A Constitutional Right of

ReligiousExemption:AnHistorical Perspective, 60Geo.

Wash. Law Rev. 915 (1992) (arguing that historical

evidence supports Smith's interpretation of free

exercise).

The dissent first claims that Smith's interpretation of the

Free Exercise Clause departs from the understanding

reflected in various statutory and constitutional

protections of religion enacted by Colonies, States, and

Territories in the period leading up to the ratification of

the Bill of Rights. Post, at 8-14. But the protections

afforded by those enactments are in factmore consistent

with Smith's interpretation of free exercise than with the

dissent's understanding of it. TheFree ExerciseClause,

the dissent claims, "is best understood as an affirmative

guarantee of the right to participate in religious practices

and conduct without impermissible governmental

interference, even when such conduct conflicts with a

neutral, generally applicable law"; thus, even neutral

laws of general applicationmay be invalid if they burden

religiously motivated conduct. Post, at 3. However, the

early "free exercise" enactments cited by the dissent

protect only against action that is taken "for" or "in

respect of" religion, post, at 8-11 (Maryland [***651] Act

[*539] Concerning Religion of 1649, Rhode Island

Charter of 1663, and New Hampshire Constitution); or

action taken "on account of" religion, post, at 11-12

(Maryland Declaration of Rights of 1776 and Northwest

Ordinance of 1787); or "discriminatory" action, post, at

10 (New York Constitution); or, finally (and unhelpfully

for purposes of interpreting "free exercise" in the Federal

Constitution), action that interferes with the "free

exercise" of religion, post, at 8, 11 (Maryland Act

Concerning Religion of 1649 andGeorgia Constitution).

It is eminently arguable that application of neutral,

generally applicable laws of the sort the dissent refers

to--such as zoning laws, post, at 4--would not constitute

action taken "for," "in respect of," or "on account of"

one's religion, or "discriminatory" action.

Assuming, however, that the affirmative protection of

religion accorded by the early "free exercise"

enactments sweeps as broadly as the dissent's theory

would require, those enactments do not support the

dissent's view, since they contain "provisos" that

significantly qualify the affirmative protection they grant.

According to the dissent, the "provisos" support its view

because they would have been "superfluous" if "the

Court was correct in Smith that generally applicable

laws are enforceable regardless of religious

conscience." Post, at 12. I disagree. In fact, the most

plausible reading of the "free exercise" enactments (if

their affirmative provisions are read broadly, as the

dissent's view requires) is a virtual restatement ofSmith:

Religious exercise shall be permitted so long as it does

not violate general laws governing conduct. The

"provisos" in the enactments negate a license to act in a

manner "unfaithful to the Lord Proprietary" (Maryland

Act Concerning Religion of 1649), or "behave" in other

than a "peaceable and quiet" manner (Rhode Island

Charter of 1663), or "disturb the public peace" (New

Hampshire Constitution), or interfere with the "peace

[and] safety of the State" (New York, Maryland, and

Georgia Constitutions), or "demean" oneself in other

than a "peaceable and orderly manner" (Northwest

Ordinance of 1787). See post, at 8-12.At the time these

provisos were enacted, keeping "peace" and "order"

seems to have meant, precisely, obeying the laws.
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"Every breach of law is against the peace." Queen v.

Lane, 6 Mod. 128, 87 Eng. Rep. 884, 885 (Q. B. 1704).

Even as late as 1828, when Noah Webster published

his American Dictionary of the English Language, he

gave as one of the meanings of "peace": "8. Public

[*540] tranquility; that quiet, order and security which is

guaranteed by the laws; as, to keep the peace; to break

the peace." 2 An American Dictionary of the English

Language 31 [**2174] (1828). 1 This limitation upon the

scope of religious exercise would have been in accord

with the background political philosophy of the age

(associated most prominently with John Locke), which

regarded freedom as the right "to do only what was not

lawfully prohibited," West, The Case Against a Right to

Religion-Based Exemptions, 4 Notre [***652] Dame J.

of Law, Ethics & Public Policy 591, 624 (1990). "Thus,

the disturb-the-peace caveats apparently permitted

government to deny religious freedom, not merely in the

event of violence or force, but, more generally, upon the

occurrence of illegal actions." Hamburger, supra, at

918-919. 2 And while, under this interpretation, these

early "free exercise" enactments support the Court's

judgment in Smith, I see no sensible interpretation that

could cause them to support what I understand to be

the position of JUSTICE O'CONNOR, or any of Smith's

other critics. No one in that camp, to my knowledge,

contends that their favored "compelling state interest"

test conforms to any possible interpretation of "breach

of peace and order"--i.e., that only violence or force, or

any other category of action (more limited than "violation

of law") which can possibly be conveyed by the phrase

"peace and order," justifies state prohibition of religiously

motivated conduct.

[*541] Apart from the early "free exercise" enactments

of Colonies, States, and Territories, the dissent calls

attention to those bodies', and the Continental

Congress's, legislative accommodation of religious

practices prior to ratification of theBill of Rights.Post, at

14-17. This accommodation--which took place both

before and after enactment of the state constitutional

protections of religious liberty--suggests (according to

the dissent) that "the drafters and ratifiers of the First

Amendment . . . assumed courts would apply the Free

Exercise Clause similarly." Post, at 17. But that

legislatures sometimes (though not always) 3 found it

"appropriate," ibid., to accommodate religious practices

does not establish that accommodationwas understood

to be constitutionally mandated by the Free Exercise

Clause. As we explained in Smith, "To say that a

nondiscriminatory religious-practice exemption is

permitted, or even that it is desirable, is not to say that it

is constitutionally required." 494 U.S. at 890. "Values

that are protected against government interference

through enshrinement in the Bill of Rights are not

thereby banished from the political process." Ibid.

The dissent's final source of claimed historical support

consists of statements of certain of the Framers in the

context of debates about proposed legislative

enactments or debates over general principles (not in

connection with the drafting of State or Federal

Constitutions). Those statements are subject to the

same objection as was the evidence about [***653]

legislative accommodation: There is no reason to think

they were meant to describe what was constitutionally

required (and judicially enforceable), as opposed to

what was thought to be legislatively or even morally

desirable. Thus, for example, the pamphlet written by

James Madison opposing Virginia's proposed general

assessment for support of religion, [*542] post, at

17-19, does not argue that the assessmentwould violate

the "free exercise" provision in the Virginia Declaration

of Rights, although that provision had been enacted into

law only eight years earlier, post, at 14; rather the

pamphlet argues that the assessment wrongly placed

civil society ahead of personal religious belief and, thus,

should not be approved [**2175] by the legislators,

post, at 18. Likewise, the letter fromGeorgeWashington

to the Quakers, post, at 20, by its own terms refers to

Washington's "wish and desire" that religion be

accommodated, not his belief that existing constitutional

1 The word "licentious," used in several of the early enactments, likewise meant "exceeding the limits of law." 2 AnAmerican

Dictionary of the English Language 6 (1828).

2 The same explanation applies, of course, to George Mason's initial draft of Virginia's religious liberty clause, see post, at

12-13. When it said "unless, under colour of religion, any man disturb the peace . . . of society," it probably meant "unless under

color of religion any man break the law." Thus, it is not the case that "both Mason's and [James] Madison's formulations

envisioned that, where there was a conflict [between religious exercise and generally applicable laws], a person's interest in

freely practicing his religion was to be balanced against state interests," post, at 14--at least insofar as regulation of conduct

was concerned.

3 The dissent mentions, for example, that only seven of the thirteen Colonies had exempted Quakers frommilitary service by

the mid-1700's; and that "virtually all" of the States had enacted oath exemptions by 1789. Post, at 15-16 (emphasis added).

Page 16 of 28

521 U.S. 507, *539; 117 S. Ct. 2157, **2173; 138 L. Ed. 2d 624, ***651

http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-73K0-003B-405T-00000-00&context=1000516


provisions required accommodation. These and other

examples offered by the dissent reflect the speakers'

views of the "proper" relationship between government

and religion, post, at 21, but not their views (at least

insofar as the content or context of the material

suggests) of the constitutionally required relationship.

The one exception is the statement byThomas Jefferson

that he considered "the government of theUnited States

as interdicted by the Constitution from intermeddling

with religious institutions, their doctrines, discipline, or

exercises," post, at 19-20 (internal quotation marks

omitted); but it is quite clear that Jefferson did not in fact

espouse the broad principle of affirmative

accommodation advocated by the dissent, see

McConnell, 103 Harv. L. Rev., at 1449-1452.

It seems to me that the most telling point made by the

dissent is to be found, not in what it says, but in what it

fails to say. Had the understanding in the period

surrounding the ratification of theBill of Rights been that

the various forms of accommodation discussed by the

dissent were constitutionally required (either by State

Constitutions or by the Federal Constitution), it would

be surprising not to find a single state or federal case

refusing to enforce a generally applicable statute

because of its failure to make accommodation. Yet the

dissent cites none--and to my knowledge, and to the

knowledge of the academic defenders of the dissent's

position, see, e.g., id., at 1504, 1506-1511 (discussing

early [*543] cases), none exists. The closest one can

come in the period prior to 1850 is the decision of a New

York City municipal court in 1813, holding that the New

York Constitution of 1777, quoted post, at 10, required

acknowledgement of a priest-penitent privilege, to

protect a Catholic priest from being compelled to testify

as to the contents of a confession. People v. Philips,

Court of General Sessions, City of New York (June 14,

1813), excerpted in Privileged Communications to

Clergymen, 1 Cath. Lawyer 199 (1955). Even this lone

case is weak authority, not only because it comes from

a minor court, 4 but also because it did not involve a

statute, and the same result might possibly have been

achieved (without invoking constitutional entitlement)

by [***654] the court's simplymodifying the common-law

rules of evidence to recognize such a privilege. On the

other side of the ledger, moreover, there are two cases,

from the SupremeCourt of Pennsylvania, flatly rejecting

the dissent's view. InSimon's Executors v. Gratz, 2 Pen.

& W. 412 (Pa. 1831), the court held that a litigant was

not entitled to a continuance of trial on the ground that

appearing on his Sabbath would violate his religious

principles. And in Stansbury v. Marks, 2 U.S. 213, 2

Dall. 213, 1 L. Ed. 353 (Pa. 1793), decided just two

years after the ratification of the Bill of Rights, the court

imposed a fine on a witness who "refused to be sworn,

because it was his Sabbath." 5

I have limited this response to the new items of "historical

evidence" brought forward by today's dissent. (The

dissent's [*544] claim that "before Smith, our free

exercise cases were generally in keeping" with the

dissent's view, post, at 3, is adequately answered in

Smith itself.) The historical evidence marshalled by the

dissent cannot fairly be said to demonstrate the

correctness of Smith; but it is more supportive of that

conclusion than destructive of it.And, to return to a point

I made earlier, that evidence is not compatible with any

theory I am familiar with that has been proposed as an

[**2176] alternative to Smith. The dissent's approach

has, of course, great popular attraction. Who can

possibly be against the abstract proposition that

government should not, even in its general,

nondiscriminatory laws, place unreasonable burdens

upon religious practice? Unfortunately, however, that

abstract proposition must ultimately be reduced to

concrete cases. The issue presented by Smith is, quite

simply, whether the people, through their elected

representatives, or rather this Court, shall control the

outcome of those concrete cases. For example, shall it

be the determination of this Court, or rather of the

people, whether (as the dissent apparently believes,

post,, at 4) church construction will be exempt from

zoning laws? The historical evidence put forward by the

dissent does nothing to undermine the conclusion we

reached in Smith: It shall be the people.

Dissent by: O'CONNOR; SOUTER; BREYER

4 The Court of General Sessions was a mayor's court, and the ruling in Phillips was made by DeWitt Clinton, the last mayor

to preside over that court, which was subsequently reconstituted as the Court of Common Pleas. Clinton had never been a

jurist, and indeed had never practiced law. Some years before Phillips, he was instrumental in removing the political disabilities

of Catholics in New York. See 4 Dictionary of American Biography 221-222, 224 (1943).

5 Indeed, the author of Simon's Executors could well have written Smith: "Considerations of policy address themselves with

propriety to the legislature, and not to amagistrate whose course is prescribed not by discretion, but rules already established."

2 Pen. & W. at 417.
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Dissent

JUSTICE O'CONNOR, with whom JUSTICE BREYER

joins except as to a portion of Part I, dissenting.

I dissent from the Court's disposition of this case. I

agree with the Court that the issue before us is whether

the Religious Freedom Restoration Act (RFRA) is a

proper exercise of Congress' power to enforce § 5 of the

Fourteenth Amendment. But as a yardstick for

measuring the constitutionality of RFRA, the Court uses

its holding in Employment Div., Dept. of Human

Resources of Ore. v. Smith, 494 U.S. 872, 108 L. Ed. 2d

876, 110 S. Ct. 1595 (1990), the decision that prompted

Congress to enact RFRAas ameans of more rigorously

enforcing the Free Exercise Clause. I remain of the view

thatSmithwas [*545] wrongly decided, and I would use

this case to reexamine the Court's holding there.

Therefore, I would direct the parties to brief the question

whether Smith represents the correct understanding of

the Free [***655] Exercise Clause and set the case for

reargument. If the Court were to correct the

misinterpretation of the Free Exercise Clause set forth

in Smith, it would simultaneously put our First

Amendment jurisprudence back on course and allay

the legitimate concerns of a majority in Congress who

believed thatSmith improperly restricted religious liberty.

Wewould then be in a position to reviewRFRAin light of

a proper interpretation of the Free Exercise Clause.

I

I agree with much of the reasoning set forth in Part III-A

of the Court's opinion. Indeed, if I agreed with the

Court's standard in Smith, I would join the opinion. As

the Court's careful and thorough historical analysis

shows, Congress lacks the "power to decree the

substance of the Fourteenth Amendment's restrictions

on the States." Ante, at 9 (emphasis added). Rather, its

power under § 5 of the Fourteenth Amendment extends

only to enforcing the Amendment's provisions. In short,

Congress lacks the ability independently to define or

expand the scope of constitutional rights by statute.

Accordingly, whether Congress has exceeded its § 5

powers turns on whether there is a "congruence and

proportionality between the injury to be prevented or

remedied and the means adopted to that end." Ante, at

10. This recognition does not, of course, in any way

diminish Congress' obligation to draw its own

conclusions regarding the Constitution's meaning.

Congress, no less than this Court, is called upon to

consider the requirements of the Constitution and to act

in accordance with its dictates. But when it enacts

legislation in furtherance of its delegated powers,

Congress must make its judgments consistent with this

Court's exposition of the Constitution and with the limits

[*546] placed on its legislative authority by provisions

such as the Fourteenth Amendment.

TheCourt's analysis of whether RFRAis a constitutional

exercise of Congress' § 5 power, set forth in Part III-B of

its opinion, is premised on the assumption that Smith

correctly interprets the Free Exercise Clause. This is an

assumption that I do not accept. I continue to believe

that Smith adopted an improper standard for deciding

free exercise claims. In Smith, five Members of this

Court--without briefing or argument on the

issue--interpreted the Free Exercise Clause to permit

the government to prohibit, without justification, conduct

mandated by an individual's religious beliefs, so long as

the prohibition is generally applicable. Contrary [**2177]

to the Court's holding in that case, however, the Free

Exercise Clause is not simply an antidiscrimination

principle that protects only against those laws that

single out religious practice for unfavorable treatment.

See Smith, supra, at 892-903 (O'CONNOR, J.,

concurring in judgment). Rather, the Clause is best

understood as an affirmative guarantee of the right to

participate in religious practices and conduct without

impermissible governmental interference, even when

such conduct conflicts with a neutral, generally

applicable law. Before Smith, our free exercise cases

were generally in keeping with this idea: where a law

substantially burdened religiously motivated

conduct--regardlesswhether it was specifically targeted

[***656] at religion or applied generally--we required

government to justify that law with a compelling state

interest and to use means narrowly tailored to achieve

that interest. See 494 U.S. at 894 (citing Hernandez v.

Commissioner, 490 U.S. 680, 699, 104 L. Ed. 2d 766,

109 S. Ct. 2136 (1989); Hobbie v. Unemployment

Appeals Comm'n of Fla., 480 U.S. 136, 141, 94 L. Ed.

2d 190, 107 S. Ct. 1046 (1987); United States v. Lee,

455 U.S. 252, 257-258, 71 L. Ed. 2d 127, 102 S. Ct.

1051 (1982); McDaniel v. Paty, 435 U.S. 618, 626-629,

55 L. Ed. 2d 593, 98 S. Ct. 1322 (1978); Wisconsin v.

Yoder, 406 U.S. 205, 215, 32 L. Ed. 2d 15, 92 S. Ct.

1526 (1972); Gillette v. United States, 401 U.S. 437,

462, 28 L. Ed. 2d 168, 91 S. Ct. 828 (1971); Sherbert v.

Verner, 374 U.S. 398, 403, 10 L. Ed. 2d 965, 83 S. Ct.

1790 (1963)). [*547]

The Court's rejection of this principle in Smith is

supported neither by precedent nor, as discussed below,
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by history. The decision has harmed religious liberty.

For example, a Federal District Court, in reliance on

Smith, ruled that the Free Exercise Clause was not

implicated where Hmong natives objected on religious

grounds to their son's autopsy, conducted pursuant to a

generally applicable state law. Yang v. Sturner, 750 F.

Supp. 558, 559 (RI 1990). The Court of Appeals for the

Eighth Circuit held that application of a city's zoning

laws to prevent a church from conducting services in an

area zoned for commercial uses raised no free exercise

concerns, even though the city permitted secular

not-for-profit organizations in that area. Cornerstone

Bible Church v. Hastings, 948 F.2d 464 (CA8 1991); see

also Rector of St. Bartholomew's Church v. New York,

914 F.2d 348, 355 (CA2 1990) (no Free Exercise claim

where city's application of facially neutral landmark

designation law "drastically restricted the Church's

ability to raise revenue to carry out its various charitable

and ministerial programs"), cert. denied, 499 U.S. 905,

113 L. Ed. 2d 214, 111 S. Ct. 1103 (1991); State v.

Hershberger, 462 N.W.2d 393 (Minn. 1990) (Free

Exercise Clause provided no basis for exempting an

Amish farmer from displaying a bright orange triangle

on his buggy, to which the farmer objected on religious

grounds, even though the evidence showed that some

other material would have served the State's purpose

equally well). These cases demonstrate that lower

courts applying Smith no longer find necessary a

searching judicial inquiry into the possibility of

reasonably accommodating religious practice.

Stare decisis concerns should not prevent us from

revisiting our holding in Smith. "'Stare decisis is a

principle of policy and not a mechanical formula of

adherence to the latest decision, however recent and

questionable, when such adherence involves collision

with a prior doctrine more embracing in its scope,

intrinsically sounder, and verified by experience.'"

Adarand Constructors, Inc. v. Pena, 515 U.S. 200,

[*548] 231, 132 L. Ed. 2d 158, 115 S. Ct. 2097 (1995)

(citingHelvering v. Hallock, 309 U.S. 106, 119, 84 L. Ed.

604, 60 S. Ct. 444 (1940)). This principle is particularly

true in constitutional cases, where--as this case so

plainly illustrates--"correction through legislative action

is practically impossible." Seminole Tribe of Fla. v.

Florida, 1996 U.S. LEXIS 2165, *31, 517 U.S. , , 116

S. Ct. 1114, 134 L. Ed. 2d (1996) (internal quotation

marks and citation omitted). I believe that, in [***657]

light of both our precedent and our Nation's tradition of

religious liberty,Smith is demonstrablywrong.Moreover,

it is a recent decision. As such, it has not engendered

the kind of reliance on its continued application that

would militate against overruling it. Cf. Planned

Parenthood [**2178] of Southeastern Pa. v. Casey, 505

U.S. 833, 855-856, 120 L. Ed. 2d 674, 112 S. Ct. 2791

(1992).

Accordingly, I believe that we should reexamine our

holding inSmith, and do so in this very case. In its place,

I would return to a rule that requires government to

justify any substantial burden on religiously motivated

conduct by a compelling state interest and to impose

that burden only by means narrowly tailored to achieve

that interest.

II

I shall not restate what has been said in other opinions,

which have demonstrated that Smith is gravely at odds

with our earlier free exercise precedents. SeeChurch of

Lukumi Babalu Aye, Inc. v. Hialeah, 508 U.S. 520,

570-571, 124 L. Ed. 2d 472, 113 S. Ct. 2217 (1993)

(SOUTER, J., concurring) (stating that it is "difficult to

escape the conclusion that, whatever Smith's virtues,

they do not include a comfortable fit with settled law");

Smith, supra, at 894-901 (O'CONNOR, J., concurring);

see also McConnell, Free Exercise Revisionism and

the Smith Decision, 57 U. Chi. L. Rev. 1109, 1120-1127

(1990). Rather, I examine here the early American

tradition of religious free exercise to gain insight into the

original understanding of the Free Exercise Clause--an

inquiry the Court in Smith did not undertake. We have

previously recognized the importance of interpreting

the Religion Clauses in light of their history. Lynch v.

Donnelly, 465 U.S. 668, 673, 79 L. Ed. 2d 604, 104 S.

Ct. 1355 (1984) ("The Court's [*549] interpretation of

the Establishment Clause has comported with what

history reveals was the contemporaneous

understanding of its guarantees"); School Dist. of

Abington Township v. Schempp, 374U.S. 203, 212-214,

10 L. Ed. 2d 844, 83 S. Ct. 1560 (1963).

The historical evidence casts doubt on the Court's

current interpretation of the Free Exercise Clause. The

record instead reveals that its drafters and ratifiers

more likely viewed the Free Exercise Clause as a

guarantee that government may not unnecessarily

hinder believers from freely practicing their religion, a

position consistent with our pre-Smith jurisprudence.

A

The original Constitution, drafted in 1787 and ratified by

the States in 1788, had no provisions safeguarding
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individual liberties, such as freedom of speech or

religion. Federalists, the chief supporters of the new

Constitution, took the view that amending the

Constitution to explicitly protect individual freedoms

was superfluous, since the rights that the amendments

would protect were already completely secure. See,

e.g., 1 Annals of Congress 440, 443-444, 448-459

(Gales and Seaton ed. 1834) (remarks of James

Madison, June 8, 1789). Moreover, they feared that

guaranteeing certain civil liberties might backfire, since

the express mention of some freedomsmight imply that

others were not protected. According to Alexander

Hamilton, a Bill of Rights would even be dangerous, in

that by specifying "various exceptions [***658] to

powers" not granted, it "would afford a colorable pretext

to claim more than were granted." The Federalist No.

84, p. 513 (C. Rossiter ed. 1961). Anti-Federalists,

however, insisted on more definite guarantees.

Apprehensive that the newly established federal

government would overwhelm the rights of States and

individuals, they wanted explicit assurances that the

federal government had no power inmatters of personal

liberty. T. Curry, The First Freedoms: Church and State

in America to the Passage of the First Amendment 194

(1986). Additionally, Baptists and other Protestant

dissenters feared for their religious liberty under [*550]

the new Federal Government and called for an

amendment guaranteeing religious freedom. Id., at 198.

In the end, legislators acceded to these demands. By

December 1791, the Bill of Rights had been added to

the Constitution. With respect to religious liberty, the

First Amendment provided: "Congress shall make no

law respecting an establishment of religion, or

prohibiting the free exercise thereof."U.S. Const.,Amdt.

1. Neither the First Congress nor the ratifying state

legislatures debated the question of religious freedom

in much detail, nor did they directly consider [**2179]

the scope of the First Amendment's free exercise

protection. It would be disingenuous to say that the

Framers neglected to define precisely the scope of the

FreeExerciseClause because thewords "free exercise"

had a precise meaning. L. Levy, Essays on American

Constitutional History 173 (1972). As is the case for a

number of the terms used in the Bill of Rights, it is not

exactly clear what the Framers thought the phrase

signified. Ibid. ("It is astonishing to discover that the

debate on a Bill of Rights was conducted on a level of

abstraction so vague as to convey the impression that

Americans of 1787-1788 had only the most nebulous

conception of the meanings of the particular rights they

sought to insure"). But a variety of sources supplement

the legislative history and shed light on the original

understanding of the Free Exercise Clause. These

materials suggest that--contrary to Smith--the Framers

did not intend simply to prevent the Government from

adopting laws that discriminated against religion.

Although the Framersmay not have asked precisely the

questions about religious liberty that we do today, the

historical record indicates that they believed that the

Constitution affirmatively protects religious free exercise

and that it limits the government's ability to intrude on

religious practice.

B

The principle of religious "free exercise" and the notion

that religious liberty deserved legal protection were by

no [*551] means new concepts in 1791, when theBill of

Rights was ratified. To the contrary, these principles

were first articulated in this country in the colonies of

Maryland, Rhode Island, Pennsylvania, Delaware, and

Carolina, in the mid-1600's. These colonies, though

established as sanctuaries for particular groups of

religious dissenters, extended freedom of religion to

groups--although often limited to Christian

groups--beyond their own. Thus, they encountered early

on the conflicts that may arise in a society made up of a

plurality of faiths.

The term "free exercise" appeared in anAmerican legal

document as [***659] early as 1648, when Lord

Baltimore extracted from the new Protestant governor

of Maryland and his councilors a promise not to disturb

Christians, particularly Roman Catholics, in the "free

exercise" of their religion. McConnell, The Origins and

Historical Understanding of Free Exercise of Religion,

103Harv. L. Rev. 1409, 1425 (1990) (hereinafter Origins

of Free Exercise). Soon after, in 1649, the Maryland

Assembly enacted the first free exercise clause by

passing the Act Concerning Religion: "Noe person . . .

professing to believe in Jesus Christ, shall from

henceforth bee any waies troubled, Molested or

discountenanced for or in respect of his or her religion

nor in the free exercise thereof . . . nor any way [be]

compelled to the believe or exercise of any other

Religion against his or her consent, soe as they be not

unfaithful to the Lord Proprietary, or molest or conspire

against the civil Governemt." Act Concerning Religion

of 1649, reprinted in 5 The Founders' Constitution 49,

50 (P. Kurland & R. Lerner eds. 1987) (hereinafter

Founders' Constitution). Rhode Island's Charter of 1663

used the analogous term "liberty of conscience." It

protected residents from being "in any ways molested,
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punished, disquieted, or called into question, for any

differences in opinion, in matters of religion, and do not

actually disturb the civil peace of our said colony." The

Charter further provided that residents may "freely, and

fully have and enjoy his and their own judgments, and

conscience in matters of religious [*552] concernments

. . .; they behaving themselves peaceably and quietly

and not using this liberty to licentiousness and

profaneness; nor to the civil injury, or outward

disturbance of others." Charter of Rhode Island and

ProvidencePlantations, 1663, in 8W. Swindler, Sources

and Documents of United States Constitutions 363

(1979). Various agreements between prospective

settlers and the proprietors of Carolina, New York, and

New Jersey similarly guaranteed religious freedom,

using language that paralleled that of the Rhode Island

Charter of 1663. See New York Act Declaring Rights &

Priviledges (1691); Concession and Agreement of the

Lords Proprietors of the Province of New Caesarea, or

New-Jersey (1664); Laws of West New-Jersey, Art. X

(1681); Fundamental [**2180] Constitutions for East

New-Jersey, Art. XVI (1683); First Charter of Carolina,

Art. XVIII (1663). N. Cogan, The Complete Bill of Rights

23-27 (Galley 1997).

These documents suggest that, early in our country's

history, several colonies acknowledged that freedom to

pursue one's chosen religious beliefs was an essential

liberty. Moreover, these colonies appeared to recognize

that government should interfere in religious matters

only when necessary to protect the civil peace or to

prevent "licentiousness." In other words, when religious

beliefs conflicted with civil law, religion prevailed unless

important state interests militated otherwise. Such

notions parallel the ideas expressed in our pre-Smith

cases--that government may not hinder believers from

freely exercising their religion, unless necessary to

further a significant state interest.

C

The principles expounded in these early charters

re-emerged over a century later in state constitutions

that were adopted in the flurry of [***660]

constitution-drafting that followed the American

Revolution. By 1789, every State but Connecticut had

incorporated some version of a free exercise [*553]

clause into its constitution. Origins of Free Exercise

1455. These state provisions, which were typically

longer andmore detailed than the federal Free Exercise

Clause, are perhaps the best evidence of the original

understanding of the Constitution's protection of

religious liberty.After all, it is reasonable to think that the

States that ratified the First Amendment assumed that

the meaning of the federal free exercise provision

corresponded to that of their existing state clauses. The

precise language of these state precursors to the Free

Exercise Clause varied, but most guaranteed free

exercise of religion or liberty of conscience, limited by

particular, defined state interests. For example, the

New York Constitution of 1777 provided:

"The free exercise and enjoyment of religious

profession and worship, without discrimination

or preference, shall forever hereafter be

allowed, within this State, to all mankind:

Provided,That the liberty of conscience, hereby

granted, shall not be so construed as to excuse

acts of licentiousness, or justify practices

inconsistent with the peace or safety of this

State." N. Y. Const., Art. XXXVIII (1777), in 7

Swindler, supra, at 178 (emphasis added).

Similarly, the New Hampshire Constitution of 1784

declared:

"Every individual has a natural and unalienable

right to worship GOD according to the dictates

of his own conscience, and reason; and no

subject shall be hurt, molested, or restrained in

his person, liberty or estate for worshipping

GOD, in the manner and season most

agreeable to the dictates of his own conscience,

. . . provided he doth not disturb the public

peace, or disturb others, in their religious

worship." N. H. Const., Art. I, § 5 (1784), in 6

Swindler, supra, at 345 (emphasis added).

The Maryland Declaration of Rights of 1776 read:

"No person ought by any law to be molested in

his person or estate on account of his religious

persuasion [*554] or profession, or for his

religious practice; unless, under colour of

religion, any man shall disturb the good order,

peace or safety of the State, or shall infringe the

laws ofmorality, or injure others, in their natural,

civil, or religious rights."Md. Const., Declaration

of Rights, Art. XXXIII in 4 Swindler, supra, at

374 (emphasis added).

The religious liberty clause of the Georgia Constitution

of 1777 stated:
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"All persons whatever shall have the free

exercise of their religion; provided it be not

repugnant to the peace and safety of the State."

Ga. Const.,Art. LVI (1777), in 2 Swindler, supra,

at 449 (emphasis added).

In addition to these state provisions,

the Northwest Ordinance of

1787--which was enacted

contemporaneously with the drafting of

the Constitution and re-enacted by the

First Congress--established a bill of

rights for a territory that included what

is now Ohio, Indiana, Michigan,

Wisconsin, and part of Minnesota.

Article I of the Ordinance declared:

[**2181]

"No person, demeaning himself in a

peaceable and orderly manner, [***66]

shall ever be molested on account of

his mode of worship or religious

sentiments, in the said territory."

Northwest Territory Ordinance of 1787,

Art. I, 1 Stat. 52 (emphasis added).

The language used in these state constitutional

provisions and the Northwest Ordinance

strongly suggests that, around the time of the

drafting of the Bill of Rights, it was generally

accepted that the right to "free exercise"

required, where possible, accommodation of

religious practice. If not--and if the Court was

correct in Smith that generally applicable laws

are enforceable regardless of religious

conscience--there would have been no need

for these documents to specify, as the New

York Constitution did, that rights of conscience

should not be "construed as to excuse acts of

licentiousness, or justify practices inconsistent

with the peace or safety of [the] State." Such a

proviso would have been superfluous. [*555]

Instead, these documents make sense only if

the right to free exercise was viewed as

generally superior to ordinary legislation, to be

overridden only when necessary to secure

important government purposes.

The Virginia Legislature may have debated the

issue most fully. In May 1776, the Virginia

Constitutional Convention wrote a constitution

containing a Declaration of Rights with a clause

on religious liberty. The initial drafter of the

clause, GeorgeMason, proposed the following:

"That religion, or the duty which we

owe to our CREATOR, and themanner

of discharging it, can be (directed) only

by reason and conviction, not by force

or violence; and therefore, that all men

should enjoy the fullest toleration in the

exercise of religion, according to the

dictates of conscience, unpunished

and unrestrained by the magistrate,

unless, under colour of religion, any

man disturb the peace, the happiness,

or safety of society. And that it is the

mutual duty of all to practice Christian

forbearance, love, and charity towards

each other." Committee Draft of the

Virginia Declaration of Rights, 1 Papers

of George Mason 284-285 (R. Rutland

ed. 1970) (emphasis added).

Mason's proposal did not go far enough for a

26-year-old James Madison, who had recently

completed his studies at the Presbyterian

College of Princeton. He objected first to

Mason's use of the term "toleration," contending

that the word implied that the right to practice

one's religion was a governmental favor, rather

than an inalienable liberty. Second, Madison

thought Mason's proposal countenanced too

much state interference in religious matters,

since the "exercise of religion" would have

yielded whenever it was deemed inimical to

"the peace, happiness, or safety of society."

Madison suggested the provision read instead:

"'That religion, or the duty we owe our Creator,

and the manner of discharging it, being under

the direction [*556] of reason and conviction

only, not of violence or compulsion, all men are

equally entitled to the full and free exercise of it,

according to the dictates of conscience; and

therefore that no man or class of men ought on

account of religion to be invested with peculiar

emoluments or privileges, nor subjected to any

penalties or disabilities, unless under color of

religion the preservation of equal [***662]

liberty, and the existence of the State be

manifestly endangered.'" G. Hunt, James

Madison andReligious Liberty, 1Annual Report

of the American Historical Association 163,

166-167 (1901) (emphasis added).

Thus, Madison wished to shift Mason's

language of "toleration" to the language of
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rights. See S. Cobb, The Rise of Religious

Liberty in America 492 (1902) (reprint 1970)

(noting that Madison objected to the word

"toleration" as belonging to "a system where

was an establishedChurch, andwhere a certain

liberty of worship was granted, not of right, but

of grace"). Additionally, under Madison's

proposal, theState could interfere in a believer's

religious exercise only if the State would

otherwise "be manifestly endangered." In the

end, neither Mason's nor Madison's language

regarding the extent to which state interests

could limit religious exercise made it into the

Virginia Constitution's religious liberty clause.

Like the federal Free Exercise Clause, the

Virginia religious [**2182] liberty clause was

simply silent on the subject, providing only that

"all men are equally entitled to the free exercise

of religion, according to the dictates of

conscience." Virginia Declaration of Rights,Art.

XVI (1776), in 10 Swindler, Sources and

Documents of United States Constitutions, at

50. For our purposes, however, it is telling that

both Mason's and Madison's formulations

envisioned that, when there was a conflict, a

person's interest in freely practicing his religion

was to be balanced against state interests.

Although Madison endorsed a more limited

state interest exception than did Mason, the

debate would have been irrelevant if either had

thought the right to free exercise did not [*557]

include a right to be exempt from certain

generally applicable laws. Presumably, the

Virginia Legislature intended the scope of its

free exercise provision to strike some middle

ground between Mason's narrower and

Madison's broader notions of the right to

religious freedom.

D

The practice of the colonies and early States

bears out the conclusion that, at the time the

Bill of Rights was ratified, it was accepted that

government should, when possible,

accommodate religious practice.

Unsurprisingly, of course, even in theAmerican

colonies inhabited by people of religious

persuasions, religious conscience and civil law

rarely conflicted. Most 17th and 18th century

Americans belonged to denominations of

Protestant Christianity whose religious

practices were generally harmonious with

colonial law. Curry, The First Freedoms, at 219

("The vast majority of Americans assumed that

theirs was a Christian, i.e. Protestant, country,

and they automatically expected that

government would uphold the commonly

agreed on Protestant ethos and morality").

Moreover, governments then were far smaller

and less intrusive than they are today, which

made conflict between civil law and religion

unusual.

Nevertheless, tension between religious

conscience and generally applicable laws,

though rare, was not unknown in

pre-Constitutional America. Most commonly,

such conflicts arose from oath requirements,

military conscription, and religious

assessments. Origins of Free Exercise 1466.

Theways inwhich these conflicts were resolved

suggest that [***663] Americans in the colonies

and early States thought that, if an individual's

religious scruples prevented him from

complying with a generally applicable law, the

government should, if possible, excuse the

person from the law's coverage. For example,

Quakers and certain other Protestant sects

refused on Biblical grounds to subscribe to

oaths or "swear" allegiance to civil authority. A.

Adams & C. Emmerich, [*558] A Nation

Dedicated to Religious Liberty: The

Constitutional Heritage of the Religion Clauses

14 (1990) (hereinafter Adams & Emmerich).

Without accommodation, their beliefs would

have prevented them from participating in civic

activities involving oaths, including testifying in

court. Colonial governments created

alternatives to the oath requirement for these

individuals. In early decisions, for example, the

Carolina proprietors applied the religious liberty

provision of the Carolina Charter of 1665 to

permit Quakers to enter pledges in a book.

Curry, The First Freedoms, at 56. Similarly, in

1691, New York enacted a law allowing

Quakers to testify by affirmation, and in 1734, it

permitted Quakers to qualify to vote by

affirmation. Id., at 64. By 1789, virtually all of

the States had enacted oath exemptions. See

Adams & Emmerich 62.

Early conflicts between religious beliefs and

generally applicable laws also occurred
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because of military conscription requirements.

Quakers and Mennonites, as well as a few

smaller denominations, refused on religious

grounds to carry arms. Members of these

denominations asserted that liberty of

conscience should exempt them from military

conscription. Obviously, excusing such

objectors frommilitary service had a high public

cost, given the importance of the military to the

defense of society. Nevertheless, Rhode Island,

North Carolina, and Maryland exempted

Quakers frommilitary service in the late 1600's.

New York, Massachusetts, Virginia, and New

Hampshire followed suit in the mid-1700's.

Origins of Free Exercise 1468. The Continental

Congress likewise granted exemption from

conscription:

[**2183]

"As there are some people, who, from

religious principles, cannot bear arms

in any case, this Congress intend no

violence to their consciences, but

earnestly recommend it to them, to

contribute liberally in this time of

universal calamity, to the relief of their

distressed brethren in the several

colonies, and to do all other services to

their oppressed Country, which they

can consistently [*559] with their

religious principles." Resolution of July

18, 1775, reprinted in 2 Journals of the

Continental Congress, 1774-1789, pp.

187, 189 (W. Ford ed. 1905).

Again, this practice of excusing religious

pacifists from military service demonstrates

that, long before the First Amendment was

ratified, legislative accommodations were a

common response to conflicts between

religious practice and civil obligation. Notably,

the Continental Congress exempted objectors

from conscription to avoid "violence to their

consciences," explicitly recognizing that civil

laws must sometimes give way to freedom of

conscience. Origins of Free Exercise 1468.

States and colonies with established churches

encountered a further religious accommodation

problem. Typically, these governments [***664]

required citizens to pay tithes to support either

the government-established church or the

church to which the tithepayer belonged. But

Baptists and Quakers, as well as others,

opposed all government-compelled tithes on

religious grounds. Id., at 1469. Massachusetts,

Connecticut, New Hampshire, and Virginia

responded by exempting such objectors from

religious assessments. Ibid. There are

additional examples of early conflicts between

civil laws and religious practice that were

similarly settled through accommodation of

religious exercise. Both North Carolina and

Maryland excused Quakers from the

requirement of removing their hats in court;

Rhode Island exempted Jews from the

requirements of the state marriage laws; and

Georgia allowed groups of European

immigrants to organize whole towns according

to their own faith. Id., at 1471.

To be sure, legislatures, not courts, granted

these early accommodations. But these were

the days before there was a Constitution to

protect civil liberties--judicial review did not yet

exist. These legislatures apparently believed

that the appropriate response to conflicts

between civil law and religious scruples was,

where possible, accommodation of religious

[*560] conduct. It is reasonable to presume

that the drafters and ratifiers of the First

Amendment--many of whom served in state

legislatures--assumed courts would apply the

Free Exercise Clause similarly, so that religious

liberty was safeguarded.

E

The writings of the early leaders who helped to

shape our Nation provide a final source of

insight into the original understanding of the

Free Exercise Clause. The thoughts of James

Madison--one of the principal architects of the

Bill of Rights--as revealed by the controversy

surrounding Virginia's General Assessment Bill

of 1784, are particularly illuminating. Virginia's

debate over religious issues did not end with its

adoption of a constitutional free exercise

provision. Although Virginia had disestablished

the Church of England in 1776, it left open the

question whether religion might be supported

on a nonpreferential basis by a so-called

"general assessment." Levy, Essays on

American Constitutional History, at 200. In the

years between 1776 and 1784, the issue how
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to support religion in Virginia--either by general

assessment or voluntarily--waswidely debated.

Curry, The First Freedoms, at 136.

By 1784, supporters of a general assessment,

led by Patrick Henry, had gained a slight

majority in the Virginia Assembly. M. Malbin,

Religion and Politics: The Intentions of the

Authors of the First Amendment 23 (1978);

Levy, supra, at 200. They introduced "A Bill

Establishing a Provision for the Teachers of the

Christian Religion," which proposed that

citizens be taxed in order to support the

Christian denomination of their choice, with

those taxes not designated for any specific

denomination to go to a public fund to aid

seminaries. Levy, supra, at 200-201; Curry,

supra, at 140-141; Malbin, supra, at 23.

Madison viewed religious assessment as a

dangerous infringement of religious liberty and

led the opposition to the [**2184] bill. He took

the case against religious assessment to the

people of Virginia in his now-famous "Memorial

[*561] and Remonstrance Against Religious

Assessments." Levy, supra, at 201. This

[***665] pamphlet led thousands of Virginians

to oppose the bill and to submit petitions

expressing their views to the legislature.Malbin,

supra, at 24. The bill eventually died in

committee, and Virginia instead enacted a Bill

for Establishing Religious Freedom, which

Thomas Jefferson had drafted in 1779. Malbin,

supra, at 24.

The "Memorial and Remonstrance" begins with

the recognition that "the Religion . . . of every

man must be left to the conviction and

conscience of every man; and it is the right of

every man to exercise it as these may dictate."

2 Writings of James Madison 184 (G. Hunt ed.

1901). By its very nature, Madison wrote, the

right to free exercise is "unalienable," both

because a person's opinion "cannot follow the

dictates of others," and because it entails "a

duty toward the Creator." Ibid. Madison

continued:

"This duty [owed the Creator] is

precedent both in order of time and

degree of obligation, to the claims of

Civil Society. . . . Every man who

becomes a member of any Civil

Society, [must] do it with a saving of his

allegiance to the Universal Sovereign.

We maintain therefore that in matters

of Religion, no man's right is abridged

by the institution of Civil Society, and

that Religion is wholly exempt from its

cognizance." Id., at 184-185.

To Madison, then, duties to God were superior

to duties to civil authorities--the ultimate loyalty

was owed to God above all. Madison did not

say that duties to the Creator are precedent

only to those laws specifically directed at

religion, nor did he strive simply to prevent

deliberate acts of persecution or discrimination.

The idea that civil obligations are subordinate

to religious duty is consonant with the notion

that government must accommodate, where

possible, those religious practices that conflict

with civil law. [*562]

Other early leaders expressed similar views

regarding religious liberty. Thomas Jefferson,

the drafter of Virginia's Bill for Establishing

Religious Freedom, wrote in that document

that civil government could interfere in religious

exercise only "when principles break out into

overt acts against peace and good order." In

1808, he indicated that he considered "'the

government of the United States as interdicted

by the Constitution from intermeddling with

religious institutions, their doctrines, discipline,

or exercises.'" 11 The Writings of Thomas

Jefferson 428-429 (A. Lipscomb ed. 1904)

(quoted in Office of Legal Policy, U.S. Dept. of

Justice, Report to the Attorney General,

Religious Liberty under the Free Exercise

Clause 7 (1986)). Moreover, Jefferson believed

that "'every religious society has a right to

determine for itself the time of these exercises,

and the objects proper for them, according to

their own particular tenets; and this right can

never be safer than in their own hands, where

the Constitution has deposited it.'" Ibid.

George Washington expressly stated that he

believed that government should do its utmost

to accommodate religious scruples, writing in a

letter to a group of Quakers:

"In my opinion the conscientious

scruples of all men should be treated

with great delicacy and tenderness;

and it is my wish and desire, that the

laws may always be as extensively

Page 25 of 28

521 U.S. 507, *560; 117 S. Ct. 2157, **2183; 138 L. Ed. 2d 624, ***664

http://advance.lexis.com/api/document?collection=cases&id=urn:contentItem:3S4X-78G0-003B-72YN-00000-00&context=1000516


accommodated to [***666] them, as a

due regard to the protection and

essential interests of the nation may

justify and permit." Letter from George

Washington to the Religious Society

Called Quakers (Oct. 1789), in George

Washington on Religious Liberty and

Mutual Understanding 11 (E.

Humphrey ed. 1932).

Oliver Ellsworth, a Framer of the First

Amendment and later Chief Justice of the

United States, expressed the similar view that

government could interfere in religious matters

only when necessary "to prohibit and punish

gross immoralities [*563] and impieties;

because the open practice of these is of evil

example and detriment." Oliver Ellsworth,

Landholder, No. 7 (Dec. 17, 1787), reprinted in

4 Founders' Constitution, 640. Isaac Backus, a

Baptist minister who was a delegate to the

Massachusetts ratifying convention of 1788,

declared that "'every person has an unalienable

right to act in all religious affairs according to

the full persuasion of his own [**2185] mind,

where others are not injured thereby.'" Backus,

A Declaration of Rights, of the Inhabitants of

the State of Massachusetts-Bay, in Isaac

Backus on Church, State, and Calvinism 487

(W. McLoughlin ed. 1968).

These are but a few examples of various

perspectives regarding the proper relationship

between church and government that existed

during the time the First Amendment was

drafted and ratified. Obviously, since these

thinkers approached the issue of religious

freedom somewhat differently, see Adams &

Emmerich 21-31, it is not possible to distill their

thoughts into one tidy formula. Nevertheless, a

few general principles may be discerned.

Foremost, these early leaders accorded

religious exercise a special constitutional

status. The right to free exercise was a

substantive guarantee of individual liberty, no

less important than the right to free speech or

the right to just compensation for the taking of

property. See P. Kauper, Religion and the

Constitution 17 (1964) ("Our whole

constitutional history . . . supports the

conclusion that religious liberty is an

independent liberty, that its recognition may

either require or permit preferential treatment

on religious grounds in some instances . . . ").

AsMadison put it in the concluding argument of

his "Memorial and Remonstrance":

"'The equal right of every citizen to the

free exercise of his Religion according

to the dictates of [his] conscience' is

held by the same tenure with all our

other rights. . . . It is equally the gift of

nature; . . . it cannot be less dear to us;

. . . it is enumerated with equal

solemnity, [*564] or rather studied

emphasis." 2 Writings of James

Madison, at 191.

Second, all agreed that government

interference in religious practice was not to be

lightly countenanced. Adams & Emmerich at

31. Finally, all shared the conviction that "'true

religion and good morals are the only solid

foundation of public liberty and happiness.'"

Curry, The First Freedoms, at 219 (quoting

Continental Congress); seeAdams&Emmerich

at 72 ("The Founders . . . acknowledged that

the republic rested largely on moral principles

derived from religion"). To givemeaning to these

ideas--particularly in a society characterized by

religious pluralism and pervasive

regulation--there will be times when the

Constitution requires government to

accommodate the needs of those citizens

[***667] whose religious practices conflict with

generally applicable law.

III

The Religion Clauses of the Constitution

represent a profound commitment to religious

liberty. Our Nation's Founders conceived of a

Republic receptive to voluntary religious

expression, not of a secular society in which

religious expression is tolerated only when it

does not conflict with a generally applicable

law. As the historical sources discussed above

show, the Free Exercise Clause is properly

understood as an affirmative guarantee of the

right to participate in religious activities without

impermissible governmental interference, even

where a believer's conduct is in tension with a

law of general application. Certainly, it is in no

way anomalous to accord heightened

protection to a right identified in the text of the

First Amendment. For example, it has long
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been the Court's position that freedom of

speech--a right enumerated only a few words

after the right to free exercise--has special

constitutional status. Given the centrality of

freedom of speech and religion to theAmerican

concept of personal liberty, it is altogether

reasonable to conclude [*565] that both should

be treated with the highest degree of respect.

Although it may provide a bright line, the rule

the Court declared in Smith does not faithfully

serve the purpose of the Constitution.

Accordingly, I believe that it is essential for the

Court to reconsider its holding in Smith--and to

do so in this very case. I would therefore direct

the parties to brief this issue and set the case

for reargument.

I respectfully dissent from the Court's

disposition of this case.

JUSTICE SOUTER, dissenting.

To decide whether the Fourteenth Amendment

gives Congress sufficient power to enact the

Religious Freedom Restoration Act, the Court

measures the legislation against [**2186] the

free-exercise standard of Employment Div.,

Dept. of Human Resources of Ore. v. Smith,

494 U.S. 872, 108 L. Ed. 2d 876, 110 S. Ct.

1595 (1990). For the reasons stated in my

opinion in Church of Lukumi Babalu Aye, Inc. v.

Hialeah, 508 U.S. 520, 564-577, 124 L. Ed. 2d

472, 113 S. Ct. 2217 (1993) (opinion concurring

in part and concurring in judgment), I have

serious doubts about the precedential value of

theSmith rule and its entitlement to adherence.

These doubts are intensified today by the

historical arguments going to the original

understanding of the Free Exercise Clause

presented in JUSTICE O'CONNOR's opinion,

ante, at 5-21, which raises very substantial

issues about the soundness of the Smith rule.

See also ante, at 1-9 (JUSTICE SCALIA,

concurring) (addressing historical arguments).

But without briefing and argument on themerits

of that rule (which this Court has never had in

any case, including Smith itself, see Lukumi,

supra, at 571-572), I am not now prepared to

join JUSTICE O'CONNOR in rejecting it or the

majority in assuming it to be correct. In order to

provide full adversarial consideration, this case

should be set down for reargument permitting

plenary reexamination of the issue. Since the

Court declines to follow that course, our

free-exercise [*566] law remains marked by an

"intolerable tension," Lukumi, 508 U.S. at 574,

[***668] and the constitutionality of the Act of

Congress to enforce the free-exercise right

cannot now be soundly decided. I would

therefore dismiss the writ of certiorari as

improvidently granted, and I accordingly dissent

from the Court's disposition of this case.

JUSTICE BREYER, dissenting.

I agree with JUSTICE O'CONNOR that the

Court should direct the parties to brief the

question whether Employment Div., Dept. of

Human Resources of Ore. v. Smith, 494 U.S.

872, 108 L. Ed. 2d 876, 110 S. Ct. 1595 (1990)

was correctly decided, and set this case for

reargument. I do not, however, find it necessary

to consider the question whether, assuming

Smith is correct, § 5 of the Fourteenth

Amendmentwould authorizeCongress to enact

the legislation before us. Thus, while I agree

with some of the views expressed in the first

paragraph of Part I of JUSTICE O'CONNOR's

dissent, I do not necessarily agree with all of

them. I therefore join JUSTICE O'CONNOR's

dissent, with the exception of the first paragraph

of Part I.
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TITLE 42 - THE PUBLIC HEALTH AND WELFARE
CHAPTER 21 - CIVIL RIGHTS

SUBCHAPTER I - GENERALLY

§ 1996. Protection and preservation of traditional religions of Native Americans
On and after August 11, 1978, it shall be the policy of the United States to protect and preserve for
American Indians their inherent right of freedom to believe, express, and exercise the traditional
religions of the American Indian, Eskimo, Aleut, and Native Hawaiians, including but not limited
to access to sites, use and possession of sacred objects, and the freedom to worship through
ceremonials and traditional rites.

(Pub. L. 95–341, § 1, Aug. 11, 1978, 92 Stat. 469.)

Short Title of 1994 Amendment
Pub. L. 103–344, § 1, Oct. 6, 1994, 108 Stat. 3125, provided that: “This Act [enacting section 1996a of this title] may
be cited as the ‘American Indian Religious Freedom Act Amendments of 1994’.”

Short Title
Pub. L. 95–341, as amended, which enacted this section, section 1996a of this title, and a provision set out as a note
under this section, is popularly known as the American Indian Religious Freedom Act.

Federal Implementation of Protective and Preservation Functions Relating to
Native American Religious Cultural Rights and Practices; Presidential Report to
Congress
Section 2 of Pub. L. 95–341 provided that the President direct the various Federal departments, agencies, and other
instrumentalities responsible for administering relevant laws to evaluate their policies and procedures in consultation
with native traditional religious leaders to determine changes necessary to preserve Native American religious cultural
rights and practices and report to the Congress 12 months after Aug. 11, 1978.

Ex. Ord. No. 13007. Indian Sacred Sites
Ex. Ord. No. 13007, May 24, 1996, 61 F.R. 26771, provided:

By the authority vested in me as President by the Constitution and the laws of the United States, in furtherance of
Federal treaties, and in order to protect and preserve Indian religious practices, it is hereby ordered:

Section 1. Accommodation of Sacred Sites. (a) In managing Federal lands, each executive branch agency with statutory
or administrative responsibility for the management of Federal lands shall, to the extent practicable, permitted by law,
and not clearly inconsistent with essential agency functions, (1) accommodate access to and ceremonial use of Indian
sacred sites by Indian religious practitioners and (2) avoid adversely affecting the physical integrity of such sacred
sites. Where appropriate, agencies shall maintain the confidentiality of sacred sites.

(b) For purposes of this order:

(i) “Federal lands” means any land or interests in land owned by the United States, including leasehold interests held
by the United States, except Indian trust lands;

(ii) “Indian tribe” means an Indian or Alaska Native tribe, band, nation, pueblo, village, or community that the Secretary
of the Interior acknowledges to exist as an Indian tribe pursuant to Public Law No. 103–454, 108 Stat. 4791 [see 25
U.S.C. 479a, 479a–1], and “Indian” refers to a member of such an Indian tribe; and

(iii) “Sacred site” means any specific, discrete, narrowly delineated location on Federal land that is identified by an
Indian tribe, or Indian individual determined to be an appropriately authoritative representative of an Indian religion,
as sacred by virtue of its established religious significance to, or ceremonial use by, an Indian religion; provided that
the tribe or appropriately authoritative representative of an Indian religion has informed the agency of the existence
of such a site.

Sec. 2. Procedures. (a) Each executive branch agency with statutory or administrative responsibility for the
management of Federal lands shall, as appropriate, promptly implement procedures for the purposes of carrying out
the provisions of section 1 of this order, including, where practicable and appropriate, procedures to ensure reasonable
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notice is provided of proposed actions or land management policies that may restrict future access to or ceremonial use
of, or adversely affect the physical integrity of, sacred sites. In all actions pursuant to this section, agencies shall comply
with the Executive memorandum of April 29, 1994, “Government-to-Government Relations with Native American
Tribal Governments” [25 U.S.C. 450 note ].

(b) Within 1 year of the effective date of this order, the head of each executive branch agency with statutory or
administrative responsibility for the management of Federal lands shall report to the President, through the Assistant
to the President for Domestic Policy, on the implementation of this order. Such reports shall address, among other
things, (i) any changes necessary to accommodate access to and ceremonial use of Indian sacred sites; (ii) any changes
necessary to avoid adversely affecting the physical integrity of Indian sacred sites; and (iii) procedures implemented or
proposed to facilitate consultation with appropriate Indian tribes and religious leaders and the expeditious resolution
of disputes relating to agency action on Federal lands that may adversely affect access to, ceremonial use of, or the
physical integrity of sacred sites.

Sec. 3. Nothing in this order shall be construed to require a taking of vested property interests. Nor shall this order
be construed to impair enforceable rights to use of Federal lands that have been granted to third parties through final
agency action. For purposes of this order, “agency action” has the same meaning as in the Administrative Procedure
Act (5 U.S.C. 551 (13)).

Sec. 4. This order is intended only to improve the internal management of the executive branch and is not intended to,
nor does it, create any right, benefit, or trust responsibility, substantive or procedural, enforceable at law or equity by
any party against the United States, its agencies, officers, or any person.

William J. Clinton.
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Executive Order 13007 of May 24, 1996 

 

Indian Sacred Sites 

By the authority vested in me as President by the Constitution and the laws of the United States, in 

furtherance of Federal treaties, and in order to protect and preserve Indian religious practices, it is 

hereby ordered: 

Section 1. Accommodation of Sacred Sites. (a) In managing Federal lands, each executive branch 

agency with statutory or administrative responsibility for the management of Federal lands shall, to 

the extent practicable, permitted by law, and not clearly inconsistent with essential agency 

functions, (1) accommodate access to and ceremonial use of Indian  

sacred sites by Indian religious practitioners and (2) avoid adversely affecting the physical integrity 

of such sacred sites. Where appropriate, agencies shall maintain the confidentiality of sacred sites. 

(b) For purposes of this order: 

(i) ``Federal lands'' means any land or interests in land owned by the United States, including 

leasehold interests held by the United States, except Indian trust lands; 

(ii) ``Indian tribe'' means an Indian or Alaska Native tribe, band, nation, pueblo, village, or  

community that the Secretary of the Interior acknowledges to exist as an Indian tribe pursuant to 

Public Law No. 103-454, 108 Stat. 4791, and ``Indian'' refers to a member of such an Indian tribe; 

and 

        
 

 



(iii) ``Sacred site'' means any specific, discrete, narrowly delineated location on Federal land  

that is identified by an Indian tribe, or Indian individual determined to be an appropriately  

authoritative representative of an Indian religion, as sacred by virtue of its established religious  

significance to, or ceremonial use by, an Indian religion; provided that the tribe or appropriately  

authoritative representative of an Indian religion has informed the agency of the existence of such a 

site. 

Sec. 2. Procedures. (a) Each executive branch agency with statutory or administrative responsibility 

for the management of Federal lands shall, as appropriate, promptly implement procedures for the 

purposes of carrying out the provisions of section 1 of this order,  

including, where practicable and appropriate, procedures to ensure reasonable notice is provided of 

proposed actions or land management policies that may restrict future access to or ceremonial use 

of, or adversely affect the physical integrity of, sacred sites. In all actions pursuant to this section, 

agencies shall comply with the Executive memorandum of  

April 29, 1994, ``Government-to-Government Relations with Native American Tribal Governments.'' 

(b) Within 1 year of the effective date of this order, the head of each executive branch agency with 

statutory or administrative responsibility for the management of Federal lands shall report to the 

President, through the Assistant to the President for Domestic Policy, on the implementation of this 

order. Such reports shall address, among other things,  

(i) any changes necessary to accommodate access to and ceremonial use of Indian sacred sites;  

(ii) any changes necessary to avoid adversely affecting the physical integrity of Indian sacred sites; 

and  

(iii) procedures implemented or proposed to facilitate consultation with appropriate Indian tribes and 

religious leaders and the expeditious resolution of disputes relating to agency  

action on Federal lands that may adversely affect access to, ceremonial use of, or the physical 

integrity of sacred sites. 
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Sec. 3. Nothing in this order shall be construed to require a taking of vested property interests. Nor 

shall this order be construed to impair enforceable rights to use of Federal lands that have been 

granted to third parties through final agency action. For purposes of this order, ``agency action'' has 

the same meaning as in the Administrative Procedure Act (5 U.S.C. 551(13)). 

Sec. 4. This order is intended only to improve the internal management of the executive branch and 

is not intended to, nor does it, create any right, benefit, or trust responsibility, substantive or 



procedural, enforceable at law or equity by any party against the United States, its agencies, 

officers, or any person. 

(Presidential Sig.) William Clinton 

THE WHITE HOUSE, 

May 24, 1996. 
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Title 3—

The President

Executive Order 13175 of November 6, 2000

Consultation and Coordination With Indian Tribal
Governments

By the authority vested in me as President by the Constitution and the
laws of the United States of America, and in order to establish regular
and meaningful consultation and collaboration with tribal officials in the
development of Federal policies that have tribal implications, to strengthen
the United States government-to-government relationships with Indian tribes,
and to reduce the imposition of unfunded mandates upon Indian tribes;
it is hereby ordered as follows:
Section 1. Definitions. For purposes of this order:

(a) ‘‘Policies that have tribal implications’’ refers to regulations, legislative
comments or proposed legislation, and other policy statements or actions
that have substantial direct effects on one or more Indian tribes, on the
relationship between the Federal Government and Indian tribes, or on the
distribution of power and responsibilities between the Federal Government
and Indian tribes.

(b) ‘‘Indian tribe’’ means an Indian or Alaska Native tribe, band, nation,
pueblo, village, or community that the Secretary of the Interior acknowledges
to exist as an Indian tribe pursuant to the Federally Recognized Indian
Tribe List Act of 1994, 25 U.S.C. 479a.

(c) ‘‘Agency’’ means any authority of the United States that is an ‘‘agency’’
under 44 U.S.C. 3502(1), other than those considered to be independent
regulatory agencies, as defined in 44 U.S.C. 3502(5).

(d) ‘‘Tribal officials’’ means elected or duly appointed officials of Indian
tribal governments or authorized intertribal organizations.
Sec. 2. Fundamental Principles. In formulating or implementing policies
that have tribal implications, agencies shall be guided by the following
fundamental principles:

(a) The United States has a unique legal relationship with Indian tribal
governments as set forth in the Constitution of the United States, treaties,
statutes, Executive Orders, and court decisions. Since the formation of the
Union, the United States has recognized Indian tribes as domestic dependent
nations under its protection. The Federal Government has enacted numerous
statutes and promulgated numerous regulations that establish and define
a trust relationship with Indian tribes.

(b) Our Nation, under the law of the United States, in accordance with
treaties, statutes, Executive Orders, and judicial decisions, has recognized
the right of Indian tribes to self-government. As domestic dependent nations,
Indian tribes exercise inherent sovereign powers over their members and
territory. The United States continues to work with Indian tribes on a
government-to-government basis to address issues concerning Indian tribal
self-government, tribal trust resources, and Indian tribal treaty and other
rights.

(c) The United States recognizes the right of Indian tribes to self-government
and supports tribal sovereignty and self-determination.
Sec. 3. Policymaking Criteria. In addition to adhering to the fundamental
principles set forth in section 2, agencies shall adhere, to the extent permitted
by law, to the following criteria when formulating and implementing policies
that have tribal implications:
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(a) Agencies shall respect Indian tribal self-government and sovereignty,
honor tribal treaty and other rights, and strive to meet the responsibilities
that arise from the unique legal relationship between the Federal Government
and Indian tribal governments.

(b) With respect to Federal statutes and regulations administered by Indian
tribal governments, the Federal Government shall grant Indian tribal govern-
ments the maximum administrative discretion possible.

(c) When undertaking to formulate and implement policies that have tribal
implications, agencies shall:

(1) encourage Indian tribes to develop their own policies to achieve pro-
gram objectives;

(2) where possible, defer to Indian tribes to establish standards; and

(3) in determining whether to establish Federal standards, consult with
tribal officials as to the need for Federal standards and any alternatives
that would limit the scope of Federal standards or otherwise preserve the
prerogatives and authority of Indian tribes.
Sec. 4. Special Requirements for Legislative Proposals. Agencies shall not
submit to the Congress legislation that would be inconsistent with the policy-
making criteria in Section 3.

Sec. 5. Consultation. (a) Each agency shall have an accountable process
to ensure meaningful and timely input by tribal officials in the development
of regulatory policies that have tribal implications. Within 30 days after
the effective date of this order, the head of each agency shall designate
an official with principal responsibility for the agency’s implementation
of this order. Within 60 days of the effective date of this order, the designated
official shall submit to the Office of Management and Budget (OMB) a
description of the agency’s consultation process.

(b) To the extent practicable and permitted by law, no agency shall promul-
gate any regulation that has tribal implications, that imposes substantial
direct compliance costs on Indian tribal governments, and that is not required
by statute, unless:

(1) funds necessary to pay the direct costs incurred by the Indian tribal
government or the tribe in complying with the regulation are provided
by the Federal Government; or

(2) the agency, prior to the formal promulgation of the regulation,
(A) consulted with tribal officials early in the process of developing the
proposed regulation;

(B) in a separately identified portion of the preamble to the regulation
as it is to be issued in the Federal Register, provides to the Director of
OMB a tribal summary impact statement, which consists of a description
of the extent of the agency’s prior consultation with tribal officials, a summary
of the nature of their concerns and the agency’s position supporting the
need to issue the regulation, and a statement of the extent to which the
concerns of tribal officials have been met; and

(C) makes available to the Director of OMB any written communications
submitted to the agency by tribal officials.

(c) To the extent practicable and permitted by law, no agency shall promul-
gate any regulation that has tribal implications and that preempts tribal
law unless the agency, prior to the formal promulgation of the regulation,

(1) consulted with tribal officials early in the process of developing the
proposed regulation;

(2) in a separately identified portion of the preamble to the regulation
as it is to be issued in the Federal Register, provides to the Director of
OMB a tribal summary impact statement, which consists of a description
of the extent of the agency’s prior consultation with tribal officials, a summary
of the nature of their concerns and the agency’s position supporting the
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need to issue the regulation, and a statement of the extent to which the
concerns of tribal officials have been met; and

(3) makes available to the Director of OMB any written communications
submitted to the agency by tribal officials.

(d) On issues relating to tribal self-government, tribal trust resources,
or Indian tribal treaty and other rights, each agency should explore and,
where appropriate, use consensual mechanisms for developing regulations,
including negotiated rulemaking.
Sec. 6. Increasing Flexibility for Indian Tribal Waivers.

(a) Agencies shall review the processes under which Indian tribes apply
for waivers of statutory and regulatory requirements and take appropriate
steps to streamline those processes.

(b) Each agency shall, to the extent practicable and permitted by law,
consider any application by an Indian tribe for a waiver of statutory or
regulatory requirements in connection with any program administered by
the agency with a general view toward increasing opportunities for utilizing
flexible policy approaches at the Indian tribal level in cases in which the
proposed waiver is consistent with the applicable Federal policy objectives
and is otherwise appropriate.

(c) Each agency shall, to the extent practicable and permitted by law,
render a decision upon a complete application for a waiver within 120
days of receipt of such application by the agency, or as otherwise provided
by law or regulation. If the application for waiver is not granted, the agency
shall provide the applicant with timely written notice of the decision and
the reasons therefor.

(d) This section applies only to statutory or regulatory requirements that
are discretionary and subject to waiver by the agency.
Sec. 7. Accountability.

(a) In transmitting any draft final regulation that has tribal implications
to OMB pursuant to Executive Order 12866 of September 30, 1993, each
agency shall include a certification from the official designated to ensure
compliance with this order stating that the requirements of this order have
been met in a meaningful and timely manner.

(b) In transmitting proposed legislation that has tribal implications to
OMB, each agency shall include a certification from the official designated
to ensure compliance with this order that all relevant requirements of this
order have been met.

(c) Within 180 days after the effective date of this order the Director
of OMB and the Assistant to the President for Intergovernmental Affairs
shall confer with tribal officials to ensure that this order is being properly
and effectively implemented.
Sec. 8. Independent Agencies. Independent regulatory agencies are encour-
aged to comply with the provisions of this order.

Sec. 9. General Provisions. (a) This order shall supplement but not supersede
the requirements contained in Executive Order 12866 (Regulatory Planning
and Review), Executive Order 12988 (Civil Justice Reform), OMB Circular
A–19, and the Executive Memorandum of April 29, 1994, on Government-
to-Government Relations with Native American Tribal Governments.

(b) This order shall complement the consultation and waiver provisions
in sections 6 and 7 of Executive Order 13132 (Federalism).

(c) Executive Order 13084 (Consultation and Coordination with Indian
Tribal Governments) is revoked at the time this order takes effect.

(d) This order shall be effective 60 days after the date of this order.
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Sec. 10. Judicial Review. This order is intended only to improve the internal
management of the executive branch, and is not intended to create any
right, benefit, or trust responsibility, substantive or procedural, enforceable
at law by a party against the United States, its agencies, or any person.

œ–
THE WHITE HOUSE,
November 6, 2000.

[FR Doc. 00–29003

Filed 11–8–00; 8:45 am]

Billing code 3195–01–P
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