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Environmental Assessment 
and 

Finding of No Significant Impact 
JAN 1 6 1997 

Special Flight Rules in the Viciniiyof"~ 

Grand Canyon National Park 

The FAA has prepared this Final Environmental Assessment (EA) for the Proposed Final Rule, Revisions to the 
Special Flight Rules in the Vicinity of the Grand Canyon National Park (GCNP), in accordance with FAA Order 
1050.1 D, Para. 35, "Policies and Procedures for Considering Environmental Impacts." The Proposed Final Rule 
includes expanded flight free zones, restrictions on commercial air tour activity, Le.; a curfew on such operations in 
the Dragon and Zuni Corridors and a temporary cap, and reporting requirements. The purpose of the Proposed 
Final Rule is to make progress toward restoration of natural quiet in the GCNP, as required under the National Park 
Overflights Act. Concurrently with the Proposed Final Rule, the FAA is issuing a Notice of Proposed Air Tour 
Routes and a Notice of Proposed Rulemaking for Transition to Quiet Air Tour Aircraft Technology. 

The FAA analyzed the No Action and Notice of Proposed Rulemaking (NPRM) Alternatives in a Draft EA, which 
was issued, after an abbreviated scoping process, for public review and comment. Based upon public input, 
including two hearings, and consultation with Federal, State and local agencies and Native American Tribes, the 
FAA prepared this Final EA to analyze the No Action and the Proposed Final Rule alternative. The initial study 
area evaluated in the Draft EA has been expanded in the Final EA to include the entire area potentially affected by 
the Special Flight Rules Area. The recommendations in the 1995 National Park Service Report to Congress on 
Aircraft Overflights were considered, but were not retained for detailed study, except as reflected in the Proposed 
Final Rule, for the reasons explained in Chapter 2 of the Final EA. The Proposed Final Rule is consistent with 
community planning. 

This Final EA has not disclosed potentially significant direct or indirect impacts affecting the quality of the human 
environment. The analysis of cumulative noise levels and of noise at representative locations in the area potentially 
affected by the Special Flight Rules Area, the GCNP and vicinity, indicates that the Proposed Final Rule reduces 
noise overall in the GCNP. The caps and curfews both reduce levels of operations and aircraft noise levels. 
Expansion of the flight free zones over Native American tribal lands in and adjacent to the GCNP reduces potential 
aircraft noise and overflights in some areas. For example, the Proposed Final Rule reduces noise over Supai Village 
and over the confluence of the Little Colorado and Colorado Rivers, an area of religious significance to the Hopi 
Tribe. In other cases, noise levels remain the same or increase slightly. As described in Chapter 4 of the Final EA, 
the noise levels in all areas remain below recognized thresholds of significance for residential land uses. 
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The FAA has consulted with the Arizona Historic Preservation Officer, the Hualapai Historic Preservation Officer, 
. and Native American Tribes pursuant to Section 106 of the National Historic Preservation Act to identify traditional 

cultural and historic sites. Documentation of that consultation is attached to the Final EA. In this Final EA, the 
FAA has committed to avoid or address all potential adverse effects on properties included or eligible for inclusion 
in the National Register of Historic Places during the development of air tour routes. The route development 
process is being initiated by a notice of proposed air tour routes issued concurrently with the Proposed Final Rule. 
As the Arizona State Historic Preservation Office (SHPO) declined to concur in a determination of no adverse 
effect, at the request of the SHPO the FAA has agreed to continue consultation pursuant to Section 106 of the 
NHPA. To assure that the purposes of Section 106 are satisfied, the FAA has also committed not to finalize and 
permanently implement the proposed routes until the FAA completes Section 106 consultation. If the FAA 
proposes substantial changes in the air tour routes that were modeled in this EA, the FAA will reevaluate this EA 
and conduct appropriate environmental review. 

In addition, air tour routes will be developed to protect Native American ceremonial and religious sites from 
substantial interference. When requested, the location of these sites will be kept confidential. Finally, although not 
required given the level of physical impacts to the human environment, the FAA has considered and committed to 
mitigate potential socioeconomic impacts on the Native American Tribes. As described in Chapter 4, the FAA will 
continue to allow the Hualapai Tribe unrestricted access to Grand Canyon West Airport, will allow the Havasupai 
Tribe unrestricted access to Supai Village, and will work with the Navajo Tribe to address airspace access issues 
relating to future planned business development. 

The FAA has completed consultation with the US Fish and Wildlife Service (USFWS) pursuant to Section 7 of the 
Endangered Species Act. The USFWS concurs that the Proposed Final Rule is not likely to affect threatened or 
endangered species, i.e. the California Condor, the American Peregrine Falcon, and the Bald Eagle. The proposal 
should improve air quality as aircraft overflights are reduced by caps and curfews within the Grand Canyon 
National Park .. Clean Air Act conformity requirements do not apply because the area is designated attainment with 
the National Ambient Air Quality Standards for all criteria pollutants. 

After careful and thorough consideration of the facts contained herein, the undersigned finds that the proposed 
Federal action is consistent with existing national environmental policies and objectives as set forth in Section 
101(a) of the National Environmental Policy Act of 1969, as amended (NEPA) and that it will not significantly 
affect the quality of the human environment or otherwise include any condition requiring consultation pursuant to 
Section 102(2)(c) ofNEPA. 

This proposed Final Rule constitutes fmal agency action under 49 USC 46110. Any party to this proceeding, having 
a substantial interest may appeal the order to the courts of appeals of the United States or the United States Court of 
Appeals for the District of Columbia upon petition, filed within 60 days after entry of this Order. 

Program Directo 

December 24, 1996 

This document was prepared by the Federal Aviation Administration as the lead agency with the Department of the 
Interior as a cooperating agency. 

For further information contact Mr. William Marx, Federal Aviation Administration (ATTN: ATA-300),800 
Independence Avenue, SW, Washington, DC 20591 (202) 267-3075. 
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Chapter One 
PURPOSE AND NEED 
National parks are unique national resources 
that have been provided special protection by 
law. The National Park Service (NPS) and 
Federal Aviation Administration (FAA) 
recognize that noise from commercial air 
tours and other flights over units of the 
national park system can adversely impact 
park resources, values, and visitor 
experience. The revisions to the Special 
Flight Rules in the vicinity of the Grand 
Canyon National Park (GCNP) are 
consistent with the missions of both the FAA 
and NPS, as well as legislative requirements 
to enhance the environment and protect the 
resources of national parks. The revisions 
are contained in a new Subpart U of Part 93 
of the Federal Aviation Regulations. A copy 
of the Proposed Final Rule is included at 
Appendix A. 

The Department of the Interior (DOl) has 
participated as a cooperating agency in 
preparation of this Environmental 
Assessment (EA) because of its role in 
overseeing the NPS and the Bureau of Indian 
Affairs (BIA). DOl has similarly participated 
in the rulemaking process. 

1.1 FEDERAL AVIATION 
ADMINISTRA TION 
STATUTORY MISSION 

The FAA is a modal administration of the 
U. S. Department of Transportation (DOT). 
The FAA is the lead agency in preparation of 
this EA because the FAA has sole authority 
for control of the airspace in the vicinity of 
the GCNP to ensure aviation safety and 
efficiency. The former Federal Aviation Act 
of 1958 (FAAct), as recodified at 49 USC 
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40101 et. seq., has given the FAA broad 
authority and responsibility to regulate the 
operation of aircraft and the use of navigable 
airspace, and to establish safety standards for 
and regulate the certification of airmen, 
aircraft, and air carriers. The F AAct 
provides additional guidance to include, 
among other things, regulation for safety and 
efficiency of both civil and military 
operations, fulfillment of the requirements of 
national defense, and operation of a common 
system of air traffic control for civil and 
military aircraft. The FAA's authority to 
establish air traffic regulations to address 
adverse environmental impacts derives from 
49 USC Sections 40103(b)(2) and 44715. 
Section 40103(b)(2) authorizes the FAA to 
prescribe air traffic regulations on the flight 
of aircraft for, among other things, 
"navigating, protecting, and identifying 
aircraft" and "protecting individuals and 
property on the ground." Section 44715 
directs the FAA, after consultation with the 
U. S. Environmental Protection Agency, to 
adopt such regulations as it deems necessary 
to control and abate aircraft nOIse, 
considering environmental, safety, economic 
reasonableness, technological practicability, 
and appropriateness for aircraft type, engine, 
or certificate. The FAA construes these 
provisions, taken together, to authorize the 
adoption of this regulation. In other words, 
special flight rules are authorized for GCNP 
under 49 USC 40103(b) because they also 
meet the objectives and requirements of 49 
USC 44715. See also, Grand Canyon 
National Park Enlargement Act, P. L. 93-
620 and Section 101 of the National 
Environmental Policy Act of 1969 (NEP A), 
as amended 42 USC 4321 and Executive 



Order 11514, as amended by Executive 
Order 11991. 

1.2 NATIONAL PARK SERVICE 
STATUTORY MISSION 

GCNP is administered by the NPS of the 
DOl. NPS has jurisdiction by law over, and 
special expertise relating to, the lands, 
visitors, and resources within the GCNP. 
NPS has also provided information about the 
affected environment used to prepare the EA 
and has provided technical review assistance. 

The NPS is charged with managing the 
natural and cultural resources in the GCNP. 
The NPS Organic Act of August 25, 1916, 
created the NPS to promote and regulate 
national parks in accordance with the 
fundamental purpose of those parks, which is 
"to conserve the scenery and the natural and 
historic objects and the wildlife therein and 
to provide for the enjoyment of the same in 
such manner and by such means as will leave 
them unimpaired for the enjoyment of future 
generations" (16 USC 1 et seq. and 
individual park enabling legislation). 
Subsequent legislation further states that any 
authorized activity "shall not be exercised in 
derogation of the values and purposes" of a 
park. Thus, the NPS states that 
"unimpairment" is joined by a responsibility 
to avoid derogation of the purposes and 
values of the national park system and its 
individual units. 1 

1.3 NATIONAL PARKS 
OVERFLIGHTS ACT 

In 1987, Congress enacted Public Law (pub. 
L.) 100-91, commonly known as the 
National Parks Overflights Act. Pub. L. 
100-91 stated, in part, that noise associated 
with aircraft overflights at GCNP was 
causing "a significant adverse effect on the 
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natural quiet and experience of the park and 
current aircraft operations at the Grand 
Canyon National Park have raised serious 
concerns regarding public safety, including 
concerns regarding the safety of park users." 

Section 3 of Pub. L. 100-91 required the 
DOl to submit to the FAA recommendations 
to protect resources in the Grand Canyon 
from adverse impacts associated with aircraft 
overflights. The law mandated that the 
recommendations: (1) provide for substantial 
restoration of the natural quiet and 
experience of the park and protection of 
public health and safety from adverse effects 
associated with aircraft overflight; (2) with 
limited exceptions, prohibit the flight of 
aircraft below the rim of the canyon; and (3) 
designate flight-free zones excluding aircraft 
operations except for purposes of 
administration and emergency operations. 

In December 1987, the DOl transmitted its 
"Grand Canyon Aircraft Management 
Recommendation" to the FAA, which 
included both rulemaking and nonrulemaking 
actions. Pub. L. 100-91 required the FAA to 
prepare and issue a final plan for the 
management of air traffic above the Grand 
Canyon, implementing the recommendations 
of the DOl without change unless the FAA 
determined that executing the 
recommendations would adversely affect 
aviation safety. After the FAA determined 
that some of the DOl recommendations 
would adversely affect aviation safety, the 
recommendations were modified to resolve 
those concerns. The FAA issued regulations 
implementing the final plan, Special Federal 
Aviation Regulation (SFAR) 50-2, on May 
27, 1988, (53 FR 20262, June 2, 1988). 

A second major provision of section 3 of 
Pub. L. 100-91 required the DOl to submit a 
report to Congress ". . . discussing . . . 
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whether (SF AR 50-2) has succeeded in 
substantially restoring the natural quiet in the 
park; and . . . such other matters, including 
possible revisions in the plan, as may be of 
interest." The report was to include 
comments by the FAA "regarding the effect 
of the plan's implementation on aircraft 
safety." The Act mandated a number of 
studies related to the effect of overflights on 
parks. These efforts took longer than 
originally anticipated due to the complexity 
of the scientific issues involved. 

On September 12, 1994, the DOl submitted 
its final report and recommendations to 
Congress. This report, entitled Report on 
Effects of Aircraft Overflights on the 
National Park System was published in July 
1995. In its report, DOl concluded that 
SF AR 50-2 did not substantially restore 
natural quiet in the park, and therefore 
recommended numerous revisions to SF AR 
50-2. 

1.4 REGULATORY HISTORY 

Beginning in the summer of 1986, the FAA 
initiated regulatory action to address 
increasing air traffic over GCNP. On March 
26, 1987, the FAA issued SF AR 50 
(subsequently amended on June 15, 1987, 52 
FR 22734) establishing flight regulations in 
the vicinity of the Grand Canyon. The 
purpose of the SF AR was to reduce the risk 
of midair collision, reduce the risk of terrain 
contact accidents below the rim level, and 
reduce the impact of aircraft noise on the 
park environment. 

1.4.1 Proposal to Review SF AR 

On May 27, 1988, the FAA issued SFAR 50-
2 revising the procedures for operations of 
aircraft in the airspace above the Grand 
Canyon (53 FR 20264, June 2, 1988). 
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SF AR 50-2 established a Special Flight Rules 
Area (SFRA) from the surface to 14,499 feet 
above mean sea level (MSL) in the area of 
the Grand Canyon. The SF AR prohibited 
flight below a certain altitude in each of five 
sectors of this area, with certain exceptions. 
The SF AR established four flight-free zones 
from the surface to 14,499 feet MSL above 
large areas of the park. The new Subpart U 
of FAR Part 93 would increase the altitude 
of the SFRA to 17,999 feet MSL. 

The SF AR provided for special routes for 
commercial sightseeing operators. Finally, 
the SF AR contained certain terrain 
avoidance and communications requirements 
for flights in the area. The new Subpart U 
would enlarge the SFRA and provide 
minimum altitudes in sectors and corridors to 
separate different types of operations to the 
maximum extent possible.2 

On June 15, 1992, the FAA promulgated a 
final rule to extend the expiration date of 
SFAR 50-2 to June 15, 1995, while the NPS 
studies and analyses required to prepare the 
report to Congress were being conducted 
(57 FR 26764). 

The FAA revIew of the NPS 
recommendations identified several major 
areas of concern. These were described in 
an October 21, 1994, letter from the FAA 
Assistant Administrator for Policy, Planning, 
and International Aviation to the Deputy 
Director of the NPS. The letter stated that 
the FAA remained committed to finding 
workable solutions and that, while an 
understanding had been reached on most 
issues in the NP S report, a number of 
unresolved DOT concerns remained. First, 
the appropriate metric for assessing noise 
impacts and standard for determining 
appropriate corrective actions remained a 
primary issue. Second, the issues of defining 



natural quiet, the extent to which a natural 
quiet standard should be applied to units of 
the National Park System, and what 
constitutes its substantial restoration are 
significant for both the NP Sand FAA. 
Lastly, the FAA stated that it has sole 
statutory authority for the control of airspace 
use and that the DOT is committed, through 
the Interagency Working Group (IWGi 
effort, to resolving aviation noise issues in 
parks. The DOT recognizes that the NPS has 
significant park management concerns that, 
in some cases, may support action by the 
FAA to adjust or restrict aviation. 

The IWG was formed because the Secretary 
of the Interior and the Secretary of 
Transportation concurred that increased 
flight operations at GCNP and other national 
parks have significantly diminished the 
national park experience for some park 
visitors, and that measures can and should be 
taken to preserve a quality park experience 
for visitors, while providing access to the 
airspace over national parks. The 
Secretaries viewed the formation of the 
working group and the mutual commitment 
to address the impacts of park overflights as 
the initial steps in a new spirit of cooperation 
between the two departments to promote an 
effective balance of missions. The FAA has 
been working closely with the NPS to 
identify and deal with the impacts of aviation 
on parks, and the two agencies will continue 
to identify and pursue the most effective 
solutions. This close cooperation is 
necessary because the FAA ,has sole 
authority for control of the nation's airspace 
to ensure aviation safety and efficiency, while 
the NPS is charged with managing the 
natural and cultural resources in the national 
park system and providing for public 
enjoyment of those resources in such a 
manner that they are unimpaired for the 
enjoyment of future generations. 

1-4 

On June 15, 1995, the FAA published a final 
rule that extended the provisions of SF AR 
50-2 to June 15, 1997, (60 FR 31608). This 
action allowed the FAA sufficient time to 
review thoroughly the NPS recommenda
tions submitted in its report to Congress as 
to their impact on the safety of air traffic 
over GCNP, and to initiate and complete any 
appropriate rulemaking and associated 
actions, including this EA. 

The process of modifying SFAR 50-2 
included issuance of an Advanced Notice of 
Proposed Rulemaking (ANPRM) jointly 
issued by FAA and NPS on March 17, 1994. 
In the ANPRM FAA and NPS sought public 
comment on general policy and specific 
recommendations for voluntary and 
regulatory actions to address the effects of 
aircraft overflights on national parks.4 

Comments received were reviewed and 
considered in developing the subsequent 
proposal for modification of the SF AR. 

On July 31, 1996, the FAA published a 
Notice of Proposed Rulemaking (NPRM) to 
modify the provisions of SFAR 50-2.5 In the 
NPRM, the FAA proposed to: 

• modify the dimensions of the GCNP 
SFRA, 

• establish new and modify existing flight
free zones and corridors, 

• establish flight-free periods for 
commercial sightseeing operations, 

• establish a temporary cap on commercial 
sightseeing operations, 

• and establish reporting requirements for 
commercial sightseeing comparues 
operating in the SFRA. 

A copy of the NPRM IS included at 
Appendix A. 
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On August 20, 1996, the FAA published a 
Draft Environmental Assessment6 (Draft EA) 
that provided preliminary assessment of the 
impacts of the NPRM in a limited impact 
assessment area. That area was a one
degree latitude by one-degree longitude area 
totaling approximately 2,300 square miles. 
The area included GCNP Airport to the 
south, Fossil Canyon Corridor to the west, 
Desert View Flight-Free Zone to the east, 
and extended north just above the north rim. 
It encompassed Bright Angel and Desert No
Flight Zones as well as Dragon and Zuni 
Corridors. The analysis block of one-degree 
by one-degree extended beyond the GCNP 
and the Special Flight Rules Area in some 
areas. This initial impact analysis area 
included a sizable portion of GCNP, but also 
included non-park areas and omitted much of 
the park. Hence, conclusions about the 
effects of the alternatives could be drawn for 
only the modeled area. 

Subsequently, largely as a result of 
comments received through the consultation 
process, the rule proposed in the NPRM has 
been modified. Section 1.5 and Chapter 2 of 
this' EA provide details on the changes that 
are contained in the Proposed Final Rule. 
The complete rule is enclosed at Appendix 
A. 

The modified versIon of the NPRM was 
modeled to assess noise impacts. The area 
covered by the noise modeling included a 
four degree latitude by two degree longitude 
area of the GCNP. This includes the entire 
SF AR and surrounding lands. 

1.4.2 Consultation 

Public involvement is an important part of 
the rulemaking process. Public hearing 
activities have included public meetings with 
interested parties and consultation with 
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Native Americans. These included public 
meetings soliciting comments on the Draft 
EA. In addition the FAA consulted with 
USEP A, USFWS, BIA, and cooperating 
Native American communities in preparing 
this Final EA. 

Public Meeting in Flagstaff, Arizona 7 

On June 28, 1995, the FAA and the NPS 
jointly published a notice announcing a 
public rneeting to provide the interested 
parties with an opportunity to comment on 
improving SFAR 50-2 (60 FR 33452). The 
meeting, held on August 30, 1995, yielded 
62 speakers representing air tour operators, 
environmentalists, government, tourist 
boards, corporations, Native American 
tribes, and other individuals. An additional 
349 public comments were subsequently 
received during the comment period that 
ended on September 8, 1995. 

Eighty percent of the speakers and the 
majority of written comments supported the 
operating procedures in SF AR 50-2 and the 
air tour industry operating in the Grand 
Canyon. Many commenters supporting 
aircraft overflights in GCNP were associated 
with the industry or were satisfied customers 
who had flown over the Grand Canyon. 
Their comments related to: ( a) the positive 
effects of SFAR 50-2, (b) access for the 
disabled or elderly, (c) jobs or support for 
small business, and (d) lessened impact of air 
tourism relative to on-ground use. 

Many commenters opposing aircraft 
overflights in GCNP were affiliated with the 
river-running industry, environmental 
groups, and recreationists. They cited 
personal experiences that were marred by 
aircraft noise. Their comments related to: 
(a) new regulations and greater restrictions 
on overflights to restore natural quiet to the 



area, including limitations on the number of 
overflights each day; (b) a greater number of 
flight-free zones; and (c) higher minimum 
altitudes over the park. 

Public Meetings on the Draft 
Environmental Assessment 

The FAA sponsored public meetings, in 
Scottsdale, Arizona, on September 17 and 
Las Vegas, Nevada, on September 20, 1996, 
to receive comments on the Draft EA. 
These meetings were announced in the 
Federal Register on August 308 and in 
newspapers in Phoenix, Flagstaff, and 
Kingman, Arizona, and Las Vegas, Nevada, 
on several dates in early September. The 
meetings were conducted in conjunction with 
public meetings to receive comments on the 
NPRM held on September 16 and September 
19, 1996. Seven people spoke at the 
Scottsdale Draft EA meeting and 12 people 
spoke in Las Vegas. Their comments 
paralleled those that were provided earlier at 
the Flagstaff public meeting. 

The following are issues that arose during 
these public meetings: 

• safety impacts 
• the need for quiet technology incentives 
• noise impacts 
• impacts on Native American sovereignty, 

cultural, religious and economic interests 
• economic impacts on commercial aircraft 

operations 
• impacts on the disabled and elderly in 

violation of the Americans with 
Disabilities Act 

• the need for an environmental impact 
statement 

Comments from the public meetings and the 
FAA's response to these comments are 
summarized and appended to this EA. 
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Consultation with Native Americans9 

The Navajo, Hualapai, and Havasupai 
Native American reservations border GCNP, 
and several other tribes have cultural ties to 
the Grand Canyon. The DOT and the DOl 
have satisfied their obligation to consult with 
these tribes, on a government-to-government 
basis, concerning the possible effects of this 
rule. The FAA invited Native American 
nations potentially affected by this Proposed 
Final Rule to participate in a cooperating 
status in preparation of the EA. Of those 
nations invited to participate, the FAA 
received a response from only one. The 
Havasupai Tribe advised that they did not 
want to participate in a cooperating status. 
The other seven Native American tribes did 
not respond. We continued to consult with 
all affected tribes, although not formally 
designated a cooperating status. Discussion 
of mitigation impacts on Native American 
lands are addressed in Chapter 4 of this EA. 

On August 27 and 28, 1996, the FAA hosted 
a meeting in Flagstaff, Arizona, at which 
tribal representatives were given the 
opportunity to express their views on the 
rule and the Draft EA. FAA invited two 
representatives each from the Hualapai, 
Havasupai, Hopi, San Juan Southern Piaute, 
Piaute of Utah, and Kaibab Piaute Tribes, the 
Pueblo of Zuni, and the Navajo Nation. 
During the meetings, the Native American 
representatives were given a detailed briefing 
by the FAA on changes proposed in the 
NPRM. Following the briefing, there was a 
question-and-answer session where FAA and 
NPS representatives fielded questions on the 
revised rule and Draft EA. Minutes of the 
meeting were provided to each tribe that was 
invited. 1O These minutes are appended to 
this EA. 
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Subsequently, from October 14 to 21, 1996, 
representatives of the FAA met on-site in 
Arizona, New Mexico, and Utah with 
representatives of each tribe to further assess 
the concerns of the Native Americans. Each 
tribe was offered a briefing on the proposed 
rule and gIven the opportunity to ask 
questions of the FAA representatives. 

Other opportunities have been provided for 
the tribes to make their views known to the 
DOT. The Hualapai Tribe submitted 
comments to the Advance Notice for 
Proposed Rulemaking (ANPRM) jointly 
issued by the DOT and DOL One member 
of the Hualapai Tribe spoke at the Flagstaff 
public meeting, and the Hualapai Tribe 
submitted written comments in response to 
the public meeting. The Hualapai Tribe 
commented on the need for a SOCIO
economic analysis of the proposed flight 
restrictions on the Hualapai Nation. The 
Chairman of the Hualapai Tribe spoke at the 
Las Vegas public meeting on the Draft EA. 
Written comments have been received into 
the EA docket from the Hualapai, Yavapai, 
Hopi, and Havasupai Tribesll. 

Additionally, informal discussions covering 
aircraft overflight matters, among other 
issues, have taken place between NPS 
personnel and tribal leaders locally. The 
DOT and the DOl have received 
correspondence identifying interests of the 
Hualapai Tribe, and the DOT and the FAA 
met with Hualapai leaders on several 
occasions and heard first hand many of their 
specific concerns. 

Both DOT and DOl have addressed tribal 
concerns, including the effects of the rule on 
the economic opportunities of the tribes. The 
FAA is committed to consult with potentially 
affected Native American tribes In the 
development of the aIr tour routes. 

1-7 

Mitigation of impacts on tribal lands IS 
discussed in Chapter 4. 

1.5 PURPOSE AND NEED 

The FAA recognizes the need to reduce the 
impact of aircraft noise on the environment, 
consistent with 49 USC 44715, and to assist 
the NPS in achieving its statutory mandate 
imposed by Pub. L. 100-91 to provide for 
the substantial restoration of natural quiet 
and experience in Grand Canyon National 
Park. The study area relating to this 
objective is shown in Figure 1-1. 

In Pub. L. 100-91, Congress required the 
NPS to submit recommendations to FAA 
that would "provide for substantial 
restoration of the natural quiet and 
experience" of the GCNP. The purpose of 
the proposed action (the modification of 
SFAR 50-2) is to reduce the impact of 
aircraft noise on the park environment and to 
work toward the statutory mandate imposed 
by Pub. L. 100-91 to provide for the 
substantial restoration of natural quiet and 
experience in GCNP. 

"[S]ubstantial restoration of natural quiet" 
has been defined by the NP S to mean "that 
50 percent or more of the park achieve 
'natural quiet' (i.e., no aircraft audible) for 
75 to 100 percent of the day.,,12 Natural 
quiet refers to the natural ambient sound 
conditions found in parks, referring to the 
absence of mechanical noise but accepting 
the non-mechanical "self-noise" of visitors 
(i.e., talking, walking, etc.). Using this 
definition, the NPS has concluded that "a 
substantial restoration of natural quiet has 
not been achieved under the current 
regulation. ,,13 

The NPS has stated that: "there has not been 
a substantial restoration of natural quiet in 



the Grand Canyon, although the NPS 
acknowledges the value of the SF AR and the 
improvement it has brought. NPS believes 
that if no changes are made to the SF AR, 
progress to date in the substantial restoration 
of natural quiet will be lost. NPS projections 
suggest that without further improvements, 
the loss of natural quiet will accelerate to an 
unacceptable level.,,14 

The need to revise the SF AR arises, in part, 
from concern about projected increases in 
aviation activity in the vicinity of GCNP. At 
GCNP in 1995, 31 companies using 136 
aircraft offered aerial tours operating from 
five states (Arizona, California, Nevada, 
New Mexico, and Utah). In 1995, these 
companies conducted approximately 70,000 
commercial sightseeing tours and carried 
682,500 people, generating revenues of 
$115.9 million measured in 1995 dollars. IS 

The NPRM indicated that "fixed-wing tours 
accounted for 72.4 percent of the 
commercial sightseeing tours, 85.6 percent 
of the commercial sightseeing passengers, 
and 89.2 percent of commercial sightseeing 
revenue in GCNP. Helicopter tours 
accounted for 27.6 percent of the 
commercial sightseeing tours, 14.4 percent 
of the commercial sightseeing passengers, 
and 10.8 percent of commercial sightseeing 
revenue in GCNP.,,6 Although data are not 
yet available concerning the total numbers of 
operations in the vicinity of GCNP, the level 
of aircraft activity over GCNP has clearly 
grown since 1987. Figure 1-2 shows the 
projected increase in aircraft noise levels 
through the year 2008 if no action is taken. 

The DOT recognizes the NPS statutory 
mandate at the GCNP and the need to find a 
balance between preservation of park values 
by the NPS and the FAA's responsibility to 
assure the safety and efficiency of aviation, 
and to adopt reasonable rules to abate 
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aircraft noise. The revisions to the special 
flight rules would be a step toward achieving 
the statutory mandate to provide for 
substantial restoration of natural quiet at 
GCNP. 

The NPS "strongly recommend [ ed] that 
SFAR 50-2 be revised to effect and maintain 
a substantial restoration of natural quiet over 
time" (emphasis in original):6 To this end, 
the NP S recommended, in its Report to 
Congress, a phased series of revisions to the 
current flight restrictions in the vicinity of the 
Grand Canyon. Subsequently, based upon 
input from the FAA concerning economic 
reasonableness and technological 
practicability, the IWG developed 
recommendations resulting in the FAA 
NPRM proposal for revision to SFAR 50-2. 

The NPRM contemplated a phased approach 
to operational restrictions. The NPS and 
FAA proposed flight-free periods (curfews) 
and a temporary moratorium on increasing 
the number of commercial sightseeing flights 
(caps). Comments were sought on whether 
the caps should be employed beyond the 
two-year period for which they are 
proposed. 

Curfews were proposed that could be 
imposed in terms of fixed periods throughout 
the year, variable periods based on perceived 
noise impacts in specific areas, or a 
combination of conditions. Curfews would 
prohibit the operation of commercial 
sightseeing aircraft during specific hours of 
the day in flight corridors and routes in the 
GCNP. Flight-free periods could be adopted 
for either specific time periods or variable 
periods. The proposed fixed periods were: 

(a) Summer Season - 6 PM to 8 AM daily 
(b) Winter Season - 5 PM to 9 AM daily 
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The variable flight-free period could be 
expanded to the following absolute 
maximum time periods, consistent with 
safety: 

(a) Dragon Corridor - 2 PM to lOAM 
(b) All other routes - 4 PM to 9 AM 

The proposed moratorium would place a cap 
on the number of commercial air tour 
operations, aircraft, and/or operators within 
the Grand Canyon SFRA. Such a cap could 
be imposed in a variety of ways. 

The FAA and NPS also proposed to take the 
following "Other Actions" identified in the 
NPRM: (1) at the earliest possible time 
consistent with budgetary constraints and 
contracting requirements, GCNP would 
convert to quietest aircraft available to meet 
mission requirements and (2) develop a 
comprehensive noise management plan. The 
management plan would be completed and 
implemented in time to replace the 
temporary noise management mechanism 
defined in the NPRM. F or the purpose of 
developing a flexible and adaptive approach 
to noise mitigation and management, the 
following actions would be taken: 

• development of aircraft operations and 
noise database, 

• validation and use of noise models , 
• development and implementation of a 

noise management plan. 

As a result of input received through the 
consultation process and further deliberation 
by the IWG, the NPRM has been modified. 
In addition, as a result of public comments, 
the FAA has taken into account the safety 
concerns that were raised and has modified 
the Proposed Final Rule accordingly. While 
the rule essentially parallels the NPRM, 
changes have been incorporated as follows: 
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• Ceiling on the new Sanup Flight-Free 
Zone has been established at 7,999 feet 
MSL, 

• Marble Canyon Flight-Free Zone and 
associated corridors have been 
eliminated, 

• minimum sector altitude for transient and 
GA aircraft in North Canyon and Marble 
Canyon Sectors has been lowered from 
8,500 feet MSL to 8,000 feet MSL, 

• the fixed curfew has been modified to 
apply only to flights in the Zuni and 
Dragon Corridor, 

• variable curfews have been eliminated , 

• monthly quotas have been eliminated and 
reporting requirements modified, 

• a cap to restrict numbers of tour aircraft 
to those that were in air tour operation 
from July 31, 1996, to the date of the 
rule has been added. 

The actions described above are proposed in 
the rule for implementation in the 0 - 5 year 
time frame, and are ripe for review under 
NEP A. These measures will be assessed in 
this EA. 

Additionally, FAA and NPS modeling has 
suggested that the conversion of the 
commercial sightseeing aircraft fleet 
operating in the SFRA to quiet aircraft 
would allow for growth of commercial 
sightseeing operations while providing for 
substantial restoration of natural quiet 
mandated by Pub. L. 100-91. FAA and NPS 
are committed to providing a long-term 
solution to noise issues at GCNP. It is 
expected that this solution may involve use 



of quiet aircraft technology, a monitoring 
program for noise and operations, provision 
of appropriate incentives for investing in 
quieter aircraft, appropriate treatment for 
commercial sightseeing operators that have 
already made such investments, and a more 
adaptive management system. 

In particular the FAA in coordination with 
NPS, has developed a proposal to encourage 
the use of quieter aircraft technology in the 
GCNP. This will further reduce the impact 
of aircraft noise in and around the Grand 
Canyon. This would entail limits on the 
future use of noisier aircraft and incentives 
for the use of quieter aircraft. A quiet 
technology NPRM along with a Draft EA 
will be issued on December 23, 1996 with 
subsequent opportunity for public comment 
and consultation with interested Native 
American tribes. In addition, the FAA is 
issuing a Notice of Proposed Air Tour 
Routes for the GCNP area in conjunction 
with the issuance of the Proposed Final Rule. 
The proposed air tour routes are meant to 
complement the Proposed Final Rule and the 
quiet technology NPRM. It will establish 
new' routes or modify existing commercial air 
tour routes to accommodate airspace 
changes included in the Proposed Final Rule. 
The proposed air tour routes have been 
analyzed as part of this Final EA for the 
Proposed Final Rule, with minor exceptions. 
If the routes are changed substantially from 
those modeled in the Final EA, appropriate 
environmental review will be conducted. 
The proposed air tour routes were developed 
taking into consideration airspace 
configurations, safety considerations, the 
goal of substantial restoration of natural 
quiet in the GCNP, economic considerations, 
Native American tribal land-use impacts, and 
public comments. 
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Since the formation of the IWG, the FAA 
and NPS have been working closely to 
identify and pursue effective solutions. 
These solutions will be proposed in further 
rulemaking and will be subject to appropriate 
environmental review and opportunities for 
public participation. The environmental 
impact of any proposed actions would be 
addressed at the appropriate time. 
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Chapter 1 Notes 

I This section largely derived from FAAlNPS ANPRM, 59 FR 12740, March 17, 1994. 
2 Flight corridors are areas established for pilot use in navigating the SFRA while avoiding flight -free zones. 

Prominent terrain features were chosen, where feasible, to assist pilots in navigating the corridors. The 
historical context of flight corridors is in the 1987 NPS Grand Canyon Aircraft Management Recommendation. 
The NPS proposed establishing flight corridors to provide: (a) an opportunity to fly over Grand Canyon to view 
the scenic vistas, (b) approximately 30- to 60-minute commercial sightseeing opportunities from GCNP 
Airport, and (c) avoidance of noise-sensitive locations within the park. 

3 The IWG was formed on December 22, 1993, by the Secretaries of the DOT and DOl to explore ways to limit or 
reduce the impacts from overflights on national parks, including GCNP. 

4 FAAlNPS ANPRM, 59 FR 12740, March 17,1994 
5 DOTINPRM, Docket No. 28537~ Notice 96-11, July 31, 1996,61 FR 40120 (see Appendix A). 
6 FAA Draft Environmental Assessment, Special Flight Rules in the Vicinity of Grand Canyon National Park, 

August 20, 1996, Docket No. 28653. 
7 DOTINPRM, Docket No. 28537; Notice 96-11, July 31, 1996,61 FR 40123 (see Appendix A). 
8 Federal Register, Volume 61, Number 170, August 30, 1996, page 45921. 
9 DOTINPRM, Docket No. 28537; Notice 96-11, July 31, 1996,61 FR 40123 (see Appendix A). 
10 FAA letter signed by William Marx, Division Manager, Air Traffic Environmental Programs, October 7, 1996. 
II Letter from the Hualapai Nation, Earl Havatone Chairman, dated 10/21/96; Letter from the Hualapai Nation, 

Earl Havatone Chairman, dated 11115/96; Letter from the Hopi Tribe, Ferrel H. Secakuku, dated 11115196; 
Letter from the Yavapai Indian Tribe dated 11/25196; Statement of the Hualapai Tribe dated 9/17/96; Letter 
from the Havasupai Tribal Council, dated 8/30/96. 

12 NPS Report to Congress on the Effects of Aircraft Overflights on the National Park System, July 1995, pg. 182. 
13 NPS Report to Congress on the Effects of Aircraft Overflights on the National Park System, July 1995, pg. 13. 
14 NPS Report to Congress on the Effects of Aircraft Overflights on the National Park System, July 1995, 

pg.195-8. 
15 DOTINPRM, Docket No. 28537~ Notice 96-11, July 31, 1996, 61 FR 40120 (see Appendix A), Las Vegas 

FSDO SFAR 50-2 Usage Report, 1995. 
16 NPS Report to Congress on the Effects of Aircraft Overflights on the National Park System, July 1995, pg. 13. 
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Chapter Two 
ALTERNATIVES 
This chapter describes the identification of 
reasonable alternatives, including an 
explanation of the reason( s) for not retaining 
alternatives for detailed study. In developing 
alternatives for study in this Environmental 
Assessment (EA) , the Federal Aviation 
Administration (FAA) was guided by its 
statutory mission and objectives, as well as 
that of the National Park Service (NPS), and 
by the purpose and need for the proposed 
action, as discussed in Chapter 1. In 
developing alternatives for study in this EA, 
the FAA and NPS recognized that there are 
gaps in relevant information and scientific 
uncertainty. The lack of complete and 
available information concerning noise 
methodology, metrics, and the proper 
definition of substantial restoration of natural 
quiet, was documented in our preliminary 
comments on the NPS Report to Congress. 
Although both agencies recognize that there 
are unresolved issues, the FAA and NPS 
have determined that it is in the public 
interest to proceed with this rulemaking. 
Both agencIes deem this rulemaking 
important for substantially restoring the 
natural quiet in the Grand Canyon National 
Park (GCNP), as required under the National 
Park Overflights Act. 

This Final EA evaluates the environmental 
effects of the no action alternative and the 
Proposed Final Rule. As described In 
Section 1.5, the Proposed Final Rule 
includes modifications to the Special Flight 
Rules Area (SFRA), to flight corridors and 
flight-free areas, and to minimum altitudes. 
The Proposed Final Rule also establishes 
curfew periods for commercial sightseeing 
operations in the Zuni and Dragon Corridors 
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and a cap on the number of aircraft used for 
commercial sightseeing operations. See 
FAA Order 1050.1D, Policies and 
Procedures for Considering Environmental 
Impacts. 

Based on this Final EA, the FAA will 
determine whether a finding of no significant 
impact may be issued or an environmental 
impact statement required. 

2.1 IDENTIFICATION OF 
POTENTIAL ALTERNATIVES 

As described in Section 1.5, the FAA and 
NPS have identified alternatives to reduce 
the impact of aircraft noise on the park 
environment. The Proposed Final Rule 
represents one of a series of efforts over 
several years to reduce aircraft noise impacts 
over sensitive portions of GCNP. During this 
process, consultation has occurred with both 
Federal agencies and the public. 

Coordination specific to this environmental 
assessment began with a scoping letter 
distributed by FAA on February 22, 1996. 
Although scoping was not required, the FAA 
decided to conduct an abbreviated scoping 
process due to the high level of public 
interest. The abbreviated process reflected 
the decision of the Secretaries of the 
Departments of Transportation and the 
Interior to expedite this rulemaking in the 
public interest. A copy of the scoping letter 
and distribution list is in Appendix B, 
Coordination. Also in Appendix B IS a 
summary of comments received, and 



responses to comments received during the 
scoping process. 

The FAA and NPS, as a cooperating agency 
in the preparation of this EA, agreed to 
identify safe measures to reduce the impact 
of aircraft noise on the park environment. In 
this manner, the FAA is able to take 
immediate action to assist the NPS in 
achieving its statutory mandate to 
substantially restore the natural quiet to the 
GCNP as required under the National Parks 
Overflights Act. 

The NPS made an initial recommendation for 
revisions to SF AR 50-2 in its September 
1994 Report to Congress. In its report, the 
NPS recommended amendment of the 
provisions ofSFAR 50-2 to: 

• modify the dimensions of the GCNP 
SFRA 

• establish new and modify existing flight
free zones (FFZs) to expand such zones 
from 45% to 87% of the park 

• ~aise the ceiling of the SFRA and flight
free zones to 17,999 feet mean sea level 
(MSL ) (without changing control of the 
airspace) 

• 

• 

establish new and modify existing flight 
corridors to eliminate half of the tour 
routes and route segments, including 
closure of the Dragon Corridor after five 
years 

realign the Fossil Canyon Corridor and 
eliminate two way commercial traffic in 
all flight corridors; lower the altitude for 
flights in Tuckup Flight Corridor from 
10,500 MSL to 9,500 MSL 
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• Phase in the use of quiet aircraft over a 
period of 15 years as follows: 

Year 0-5 Two routes in Dragon 
Corridor for five years 

Year 5-1 0 Fossil Canyon 
Corridor 

Year 10-15 Zuni Point Corridor 
Year 15 Entire SFRA 

In December 1995, the FAA modeled the 
noise impacts of the proposed airspace 
changes in a limited area. FAA's analysis did 
not confirm the NPS modeling results 
demonstrating a substantial noise benefit. 

Discussions between the FAA and NPS 
resulted in development of the proposed 
action which modifies the Report to 
Congress recommendations. The 
recommendations were modified to retain the 
same benefits while maintaining a viable 
route structure for the air tour industry. The 
NPS recommendations were modified as 
explained in detail in the NPRM. See 61 FR 
40124 - 40125. 

Table 2.1 presents a comparison of the NPS 
Report to Congress recommendations and 
the Proposed Final Rule. This table also 
notes differences between the Proposed Final 
Rule and the NPRM proposal. The NPRM 
differences are italicized in Table 2.1. 

As described in Section 1.4.2, the FAA 
conducted public meetings on the Draft EA. 
Additional meetings were conducted with 
representatives of tribal governments. 
Following these meetings, comments were 
received from 95 groups and individuals (See 
Appendix B.5). These comments were 
considered in developing the Proposed Final 
Rule. 
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Table 2.1 

Comparison of NPS Report to Congress Recommendation and Proposed Final Rule 

NPS Recommendation Proposed Final Rule 
General 

• Modify SFRA boundary near Southeast • Extend the SFRA southward below Bright 
corner of Bright Angel. FFZ and far Angel & Desert View FFZs. Extend 
western edge of SFRA near Grand Wash SFRA at western edge to cover 
Cliffs. Eliminate notch for Grand inadvertently omitted part of Grand Wash 
Canyon West Airport, use some caveat Cliffs in the Park. 
for it as for other Airports under or near 
SFRA. 

• Study Air Traffic at 14,499-17,999 MSL 
relative to upward adjustment. 

• Continue minimum altitude sectors 
boundaries (for five sectors in SFRA). 
Minimum altitudes continue for GA; 
change for air tour, see below. 

• New regulation should be permanent. 

• Extend the SFRA north-northeast of 
confluence of the Little Colorado and 
Colorado Rivers. 

• Raise altitude of SFRA to 17,999 feet 
MSL to ensure effective FAA 
management of airspace over park. 

• Minimum sector altitudes: Marble 
Canyon 6,000 commercial sightseeing, 
8,000 general aviation/transient; Supai 
7,500 commercial sightseeing, 10,500 
general aviation/transient; Diamond 
Creek 6,500 commercial sightseeing, 
9,000 general aviation/transient; Pearce 
Ferry 5,000 commercial sightseeing, 
8,000 general aviation/transient. 

Minimum sector altitudes for Nonh Canyon 
and Marble Canyon sectors were proposed in 
the NPRM to increase from 5 and 6, ()()(J 

MSL, respectively, to 8,500 MSL for general 
aviation/transient. 

• New regulation would be permanent. 

Flight Free Zones 

• Create new Sanup FFZ in western Grand 
Canyon. 
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• Establish new Sanup FFZ 
NPRM proposed new Marble Canyon FFZ as 
well. 



Table 2.1 

Comparison of NPS Report to Congress Recommendation and Proposed Final Rule 

NPS Recommendation Proposed Final Rule 

• Combine Bright Angel/Shinumo FFZs 
and expand to north & south (and east to 
SFRA boundary). 

• Expand Bright Angel FFZ to the north to 
the park boundary and to the south. 
Expand Desert View to north and east. 

• Expand Toroweap/Thunder River FFZ to 
west and south (and north to SFRA 
boundary). 

• Toroweap/Thunder River FFZ & 
Shinumo FFZ are merged and boundary 
extended to park boundary. 

• 

• 

• 

• 

Study Air Traffic at 14,999-17,999 re: 
raising ceiling to reduce numbers and 
noise level of aircraft overflights. 

Flight Corridors 

YR 0 Eliminate Dragon Overflight • 
Corridor but maintain access to 
commercial tour routes for quiet 
aircraft for five years. Routes 
modified to avoid Hermit Basin and 
only one way traffic permitted. 

Dragon Corridor remains open. 
Southern portion of Dragon Corridor 
shifted to west to mitigate noise in 
Hermit Basin. 

NPRM proposed two new corridors in 
proposed Marble Canyon FFZ. 

YR 5 Fossil Canyon. In five years • 
limit access to quiet aircraft, change 
dimensions and center GA portion as 
with Zuni Point Flight Corridor. 
Traffic would be one way for tours, 
two way for GA. Subject to further 
limitation based on future data. 

Fossil Canyon Corridor closed. 

YR 10 Zuni Point. In ten years 
limited to quiet aircraft and one way 
for air tour (2 way for GA). Subject 
to further limitation based on future 
data. 

NPRM proposed extending Zuni Point to a 
"y" shape in north with one way operations. 
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Table 2.1 

Comparison of NPS Report to Congress Recommendation and Proposed Final Rule 

• 

• 

NPS Recommendation 

Tuckup - Continued access to GA 
only. Minimum altitude lowered 
from 10,500 to 9,500. Two way 
traffic permitted. Subject to further 
limitation based on future data. 

YR 15 GCNP SFRA - In 15 years, 
only allow access to commercial 
routes by quiet tour aircraft. Subject 
to further limitation based on future 
data. 

Proposed Final Rule 

• Tuckup - Continued access to general 
aviation and transient operations. 

• Minimum altitudes unchanged for Zuni 
Point, Dragon, and Tuckup corridors. 

NPRM proposed minimum altitudes for new 
corridors in Marble Canyon FFZ. 

Routes 

• Routes and route segments available to air 
tour operators be simplified and reduced, 
with modifications to remaining routes. 

• One way traffic on commercial air tour 
routes outside of flight corridors be 
instituted as much as possible. Prohibit 
two way traffic within flight corridors by 
such operators. 

• Whitmore CanyonlWashington helicopter 
routes be treated like all other routes. 
Routes and procedures by identified in 
FAA and operator's operations 
specifications manuals. Noise abatement 
procedures be instituted by FAA after 
consultation with NPS. 
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• See Zuni Point modification, described 
above under Flight Corridors. 



Table 2.1 

Comparison of NPS Report to Congress Recommendation and Proposed Final Rule 

NPS Recommendation 

• Quiet aircraft allowed to fly at lower 
altitudes than non-quiet aircraft where 
feasible. This would be phased in over a 
period no longer than two years or 
instituted immediately if this would be 
viable and not adversely affect safety. 

• Tour flight routes be adjusted to prohibit 
flight below the elevation of any canyon 
rim or feature within one mile 
(horizontally) of the route. 

Proposed Final Rule 

• Continue to prohibit aircraft from 
operating within 500 feet of any terrain or 
structure located between the north and 
south rims of the Grand Canyon, with 
certain exceptions. 

Aircraft Equipment 
• NPS and FAA to develop a definition of NPRM proposed investigating defining 

quiet aircraft. quieter aircraft for exemption from the cap. 
Aircraft Operations 

• Implement a curfew 6pm-8am. • Curfew Summer 6PM-8AM. Winter 

• Develop action triggers and mechanisms 
to implement use limitation. 
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5PM-9AM for sightseeing operations in 
the Zuni and Dragon Corridors. 

NPRM proposed cUrfew with the same hours 
on all operations (but not for "Blue Direct" 
Route). 

NPRM proposed special variable flight free 
periods (SVFP) could be established for 
specific corridors and routes. Absolute 
maximum periods could be: Dragon Corridor 
- 2PM-IOAM and others - 4PM-9PM. 
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Table 2.1 

Comparison of NPS Report to Congress Recommendation and Proposed Final Rule 

NPS Recommendation 

• Require Aircraft Positioning Information 
Monitoring System or similar tracking 
system on Part 135 tour aircraft for 
tracking compliance to improve noise 
abatement techniques. 
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Proposed Final Rule 

• Cap aircraft used for sightseeing in the 
SFRA to the highest number of aircraft 
that appeared on the certificate holder's 
operations specifications, and that were 
used for commercial sightseeing operations 
in the Grand Canyon Special Flight Rules 
Area, between July 31, 1996 and the date 
of publication of the Proposed Final Rule. 

NPRM proposed alternative or in addition to 
SVFP - temporary cap on sightseeing activity. 

NPRM proposed SVFP and/or cap could be 
implemented immediately or within two 
years. Would expire in 5 years when a 
comprehensive plan would be implemented. 

• Establish a commercial sightseeing flight 
reporting mechanism. 



Comments received at and subsequent to 
these meetings suggested consideration of 
measures including further changes in flight 
corridors (to reduce noise effects, enhance 
safety, or reduce impact on tour operators) 
and establishment of incentives and/or 
requirements for quiet technology aircraft. 
These comments were considered in 
development of the Proposed Final Rule. 
For example, some routes were modified in 
response to the noise, safety, and economic 
concerns expressed. In addition, although 
the FAA is not proposing to define quiet 
aircraft and/or phaseout use of noisier types 
in this rulemaking these measures are being 
addressed in the Notice of Proposed 
Rulemaking that accompanies the Proposed 
Final Rule (see Section 1.5). 

The Dragon Corridor is the premier route for 
air tour operators. It is used by the vast 
majority of operators from Tusayan. Closure 
of the Dragon and Zuni Corridors and 
creation of a new flight-free zone in the 
western GCNP, the Sanup Flight-Free Zone 
that extended beyond the boundary of the 
park, as contemplated initially by the NPS 
recommendation, would have required air 
tour operators to conduct a circuitous route 
around the new flight-free zone to use the 
Fossil Canyon Corridor. It would have also 
required the operators to fly over a vast 
expanse of non-scenic territory to reach the 
scenic area of the Canyon. The average air 
tour operation would have approximately 
tripled in length. Therefore, the part of the 
NPS recommendation that contemplated 
closure of the Dragon Corridor was not 
retained. 

Other than the Dragon Corridor, the Bright 
Angel and Shinumo Flight-Free Zones are 
not being used currently for tour operations. 
Therefore, the NPS recommendation to 
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combine the Bright Angel and Shinumo 
Flight-Free Zones was not retained. Greater 
noise mitigation is expected from, among 
other things merging the ToroweaplThunder 
River and Shinumo Flight-Free Zones, 
eliminating the Fossil Corridor. 

The following summarizes how and why the 
NPRM has been revised in the Proposed 
Final Rule. Within the proposed final rule 
the curfew proposal on traffic departing Las 
Vegas going to Grand Canyon Airport was 
eliminated. Throughout the comment period 
traffic "bunching" on the western edges of 
the SFRA were raised as a safety concern. 
For this reason the curfew on that traffic was 
eliminated. The curfew at Grand Canyon 
Airport was changed to the Dragon and Zuni 
corridors, as those areas were specifically 
identified where the early morning and late 
evening hours were of significant importance 
to visitors in these areas. The elimination of 
the Marble Canyon FFZ in the proposed final 
rule was done in consideration of the limited 
number of tour operations being conducted 
in that area as well as general aviation 
concerns to be able to transit the area 
without undue flight distance penalty and 
would have minimal benefit. 

The clockwise direction of flight 10 the 
Dragon/Zuni corridors is included in this 
proposed final rule as a result of safety 
concerns raised throughout the public 
comment process on the rule. Rapidly 
changing weather over the north rim was 
specifically identified as a safety concern by 
users as well as FAA's own analysis which 
showed that traffic flows returning to Grand 
Canyon Airport were more effective with 
this clockwise configuration. This change 
will prevent contlict with aircraft merging 
from other existing and proposed routes. 
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Additionally, the proposed final rule 
establishes a permanent cap on traffic as 
opposed to the temporary cap in the NPRM. 
The cap is intended to restrict the increase in 
commercial sightseeing aircraft until a 
transition to noise efficient aircraft can be 
made. The FAA and NPS believe this 
additional action is necessary to protect the 
resources of the GCNP from the adverse 
effects of aviation noise during the interim 
time frame preceding formulation of the final 
rule regarding GCNP aircraft noise 
limitation. 

2.2 APPLICABLE STATUTES AND 
IDENTIFICATION OF 
REASONABLE ALTERNATIVES 

FAA Order 1050.1D requires FAA, in an 
EA, to rigorously explore and objectively 
evaluate all reasonable alternatives as is 
required in an environmental impact 
statement, but in less detail, Paragraph 35, 
FAA Order 1050.1D.l As described in 
Chapter 1, the revisions to the special flight 
rules are proposed, in part, because the FAA 
recognizes the opportunity to make changes 
that will improve the noise environment over 
GCNP. Statutory and regulatory 
requirements also affect the selection of 
alternatives. Statutory FAA and NPS 
agency missions (see Sections 1.1 and 1.2) 
direct agency responsibilities and priorities. 
Further, the GCNP is a World Heritage Site 
protected under the Convention Concerning 
the Protection of the World Cultural and 
Natural Heritage, ratified by the Senate on 
October 26, 1973, and implemented under 
36 CPR part 73 pursuant to the National 
Historic Preservation Act Amendments of 
1980 (16 U.S.C. 470 a-I, a-2). Moreover, 
several sites within the park are National 
Historic Landmarks and/or listed on the 
National Register of Historic Places under 
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sec. 100 of the National Historic 
Preservation Act of 1966, as amended and 
implemented under 36 CFR Part 65, contain 
sacred rites requiring consultation under the 
Native American Religious Freedom Act of 
1978, or are eligible for designation as Wild 
and Scenic Rivers under the Wild and Scenic 
River Act or proposed as Wilderness Areas 
under the Wilderness Act of 1964. 

In accordance with National Environmental 
Policy Act (NEPA), the No Action 
Alternative (Alternative 1) has been 
identified for detailed study in this Final EA 
in addition to the Proposed Final Rule. For 
the reasons explained in Section 2.1, certain 
aspects of the NP S Report to Congress 
recommendations were modified to 
constitute the current Proposed Final Rule 
(Alternative 2). 

As noted in Section 1.5, additional measures 
for reducing the impact of aircraft noise and 
assisting the NPS in achieving its statutory 
mandate imposed by Pub. L. 100-91 to 
provide substantial restoration of natural 
quiet and experience in GCNP were 
considered in the identification of reasonable 
alternatives. Such measures included 
variable curfews and required conversion to 
the best available (quiet) technology aircraft. 
The quiet aircraft alternative is being pursued 
in the NPRM which accompanies the 
Proposed Final Rule. 

Two reasonable alternatives were retained 
for detailed study and are described below. 
Figure 2-1 shows the existing and revised 
SF AR boundary and flight-free zones 
associated with Alternatives 1 and 2. Flight 
tracks associated with this alternative are 
shown in Section 4.1. 



2.2.1 Alternative 1 -- No Action 

The No Action alternative would involve 
maintaining the current SFAR 50-2 and 
associated aircraft routing (as shown on the 
Grand Canyon Visual Flight Rules (VFR) 
Aeronautical Chart, April 4, 1991). In 1988, 
the FAA published SFAR 50-2, which gives 
specific details of the SFRA. Briefly, the 
current SF AR implemented the following 
actions with respect to aircraft operating in 
the vicinity ofGCNP: 

• Established management of all airspace 
within the SFRA below 14,500 feet 
MSL. 

• Established four flight-free zones; within 
these zones, all aircraft flights are 
prohibited except in the case of 
emergencies and administration. 

• Established four VFR corridors through 
the flight-free zones. 

• Specifically, prohibited flights below the 
canyon rim. 

• Divided the SFRA into five sectors with 
altitude restrictions as shown In 
Table 2.2. 

Table 2.2 

Minimum Flight Altitude (ft. MSL)*
No Action Alternative 

Sector Aircraft Altitude 
North Canyon 5,000 
Marble Canyon 6,000 
Supai 7,500 
Diamond Creek 6,500 
Pearce Ferry 5,000 
* Minimum altitudes for commercial tour aircraft; 

altitudes for general aviation aircraft are higher. 

Source: SFAR 50-2, 60 FR 31608, June 15, 1995. 
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SFAR 50-2 was revised in 1991 to provide 
access to the airport on the Hualapai Indian 
Reservation through the SFRA and to 
simplify the configuration of one of the VFR 
flight corridors. Figure 2-1 shows the 
current configuration of SF AR 50-2, which 
represents the No Action alternative. The 
current SF AR 50-2, as extended in June, 
1995, is included in Appendix A. 

2.2.2 Alternative 2 -- F AA/NPS Proposal 
(Proposed Action) 

FAA in the Proposed Final Rule proposes to 
amend Part 93 of the Federal Aviation 
Regulations by adding a new Subpart U to 
codify and amend the provisions of SF AR 
50-2 as follows: 

• Modify the dimensions of the Grand 
Canyon National Park SFRA as shown in 
Figure 2-1 and raise the altitude of this 
controlled airspace to 17,999 feet MSL. 

• Establish new and modify existing flight
free zones by expanding the Bright Angel 
and Desert View FFZs, merging the 
Shinumo and ToroweaplThunder River 
FFZs into one FFZ, and creating a new 
Sanup FFZ (see Figure 2-1). 

• Establish new and modify existing flight 
corridors, by modifying the Zuni Point 
and Dragon Corridors, and eliminating 
the Fossil Canyon Corridor (see Figure 
2-1). 

• Establish fixed flight-free periods 
( curfews) for commercial sightseeing 
operations in the Zuni and Dragon 
Corridors as follows: 

1. Summer season (May 1-
September 30) 6 PM to 8 AM 
daily. 
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2. Winter season (October I-April 
30) 5 PM to 9 AM. daily. 

• Establish minimum sector altitudes as 
follows: 

1. Commercial sightseeing flights. 

(a) Marble Canyon Sector. North 
Canyon to Boundary Ridge: 
6,000 feet MSL. 

(b) Supai Sector. Boundary Ridge 
to Supai Point: 7,500 feet MSL. 

( c) Diamond Creek Sector. Supai 
Point to Diamond Creek: 6,500 
feet MSL. 

(d) Pearce Ferry Sector. Diamond 
Creek to the Grand Wash Cliffs: 
5,000 feet MSL. 

2. Transient and general aviation 
operations. 

(a) Marble Canyon Sector. North 
Canyon to Boundary Ridge: 
8,000 feet MSL. 

(b) Supai Sector. Boundary Ridge to 
Supai Point: 10,000 feet MSL. 

(c) Diamond Creek Sector. Supai 
Point to Diamond Creek: 9,000 
feet MSL. 

(d) Pearce Ferry Sector. Diamond 
Creek to the Grand Wash Cliffs: 
8,000 feet MSL. 

• Establish minimum corridor altitudes as 
follows: 
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1. Commercial sightseeing flights. 

(a) Zuni Point Corridor. 7,500 feet 
MSL. 

(b) Dragon Corridor. 7,500 feet 
MSL. 

2. Transient and general aviation 
operations. 

(a) Zuni Point Corridor. 10,500 feet 
MSL. 

(b) Dragon Corridor. 10,500 feet 
MSL. 

(c) Tuckup Corridor. 10,500 feet 
MSL. 

• Cap aircraft used for sightseeing in the 
SFRA to the highest number of aircraft 
that appeared on the certificate holder's 
operations specifications, and that were 
used for commercial sightseeing 
operations in the Grand Canyon Special 
Flight Rules Area, between July 31, 1996 
and the date of publication of the 
Proposed Final Rule. 

Figure 2-1 depicts the SFRA structure under 
this alternative which is the preferred 
alternative reflected in the new Subpart U. 
In conjunction with the Proposed Final Rule, 
routes which coordinate with new SFRA 
boundary and flight-free zones would be 
developed by the FAA in coordination with 
NPS, and presented for public review and 
comment. This will include consultation 
with Native American tribes on a 
government-to-government basis. The flight 
tracks used in modeling aircraft noise for the 
Proposed Final Rule, with one exception, 
represent a reasonable estimation of routes 



yet to be developed3
. Appropriate 

environmental analysis will be conducted if 
there is a substantial change in the routes 
used for modeling and those ultimately 
selected. 

2.3 EVALUATION OF 
REASONABLE ALTERNATIVES 

Council on Environmental Quality (CEQ) 
regulations and FAA Order 1050.10 state 
that the evaluation of alternatives should 
"present the environmental impacts of the 
proposal and alternatives in comparative 
fonn, thus sharply defining the issues and 
providing a clear basis for choice among 
options by the decisionmaker and the 
public.,,2 Accordingly, this section compares 
the relevant environmental effects of the No 
Action and Proposed Final Rule alternatives. 

Measurable environmental differences 
between these alternatives could include the 
restoration of natural quiet and the potential 
adverse effects of increased noise levels due 
to altered routes. In addition, alternatives 
differ with respect to the effect of the rule on 
the number of commercial sightseeing flights 
and associated economic activity. See, 
Preamble to the Proposed Final Rule. 

2.3.1 Alternative 1 -- No Action 

The noise analysis presented in Section 4.1 
describes the No Action alternative as the 
conditions which are occumng with 
SFAR 50-2 and which would remaIn 
unchanged. With this alternative, no changes 
would be made to affect the noise conditions 
as they exist today. No reduction in aircraft 
noise or its effects would occur. Over time, 
more areas would be expected to be affected 
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by increasing aircraft noise as the number of 
operations continues to grow. 

This alternative would provide no 
improvement in the effects of aircraft noise 
on: ritual and traditional use areas, historic, 
cultural, archeological resources; other 
protected properties under Section 4(f) of 
the DOT Act (DOT 4(f)); wild and scenic 
rivers; and visual impacts. A summary of the 
No Action Alternative's performance with 
respect to the evaluation criteria described 
above follows. 

Restoration of Natural Quiet. Based on 
the analysis in Section 4.1, aircraft noise 
levels would be expected to increase over 
time under this alternative. By the year 
2008, the area within GCNP in which aircraft 
would be audible at least 25% of the time 
would increase by more than 10 %, from 
1,267 to 1,450 square miles. 

Potential Adverse Noise Effects. The 
analysis in Section 4.1, indicates that noise 
levels range from Leq12 20 to 50 dB. 
Accepted thresholds of significant noise 
impact for residential land-uses would not be 
exceeded at any point. In addition, noise 
levels in the areas surrounding GCNP would 
not be expected to interfere with outdoor 
speech communication. Consequently, no 
noise-related impacts to commuOlbes, 
historic and cultural properties, or DOT 
Section 4 (f) properties would occur. The 
Leq1240 contour represents an area within 
which peak noise levels might limit normal 
conversation to a distance of approximately 
one meter. Under this alternative, the Leq12 
40 contour would increase from 811 to 
1,013 square miles by the year 2008. 
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2.3.2 Alternative 2 - Proposed Final 
Rule (Proposed Action) 

The proposed action places additional 
restrictions on the available aircraft routes 
in the GCNP. The noise analysis presented 
in Section 4.1 indicates that noise would be 
reduced over areas toward the north rim , 
while some areas to the south of GCNP may 
experience slightly increased noise levels as a 
result of relocated aircraft activity. The 
changes in aircraft noise effects resulting 
from the proposed action do not appear to 
be appreciable. Consequently, no noise
related impacts to communities, historic and 
cultural properties, or DOT Section 4 (f) 
properties would occur. 

The Proposed Final Rule limits the hours 
during which commercial sightseeing flight 
operations may operate in Dragon and Zuni 
Corridors (see Section 2.2.2). These 
curfews are expected to reduce the total 
number of aircraft operations somewhat, 
thus decreasing noise levels in general. 

As described in Section 2.2.2, the proposed 
action would also prevent persons operating 
commercial sightseeing aircraft in the 
SFRA from increasing the number of 
aircraft used for commercial sightseeing 
operations. This cap will prevent growth 
aircraft operations and associated increases 
in noise levels. 

A summary of the Proposed Action 
Alternative's performance with respect to the 
evaluation criteria described above follows. 

Restoration of Natural Quiet. Based on 
the analysis in Section 4.1, aircraft noise 
levels would be expected to remain relatively 
stable over time under this alternative. In the 
year 2008, the area within GCNP in which 
aircraft would be audible at least 25% of the 
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time would decrease from 1,267 to 957 
square miles, a decrease of 44% compared to 
the No Action Alternative. 

Potential Adverse Noise Effects. The 
analysis in Section 4. 1 indicates that 
increases in noise would range from 0 dB to 
16.6 dB, at levels between 20 to 50 dB, at 
the representative locations shown in Table 
4.10 through Table 4.13. Accepted 
thresholds of significant noise impact would 
not be exceeded at any point under the 
Proposed Action. Similarly, noise levels in 
the areas surrounding GCNP would not be 
expected to interfere with outdoor speech 
communication. The Leq12 40 contour 
would decrease from 811 to 755 square 
miles through the year 2008, a 25% 
reduction compared to the No Action 
Alternative. 



Chapter 2 Notes 

FAA Order 1050.1D, Par 64 
2 FAA Order 1050.1D, Par 64 
3 Proposed flight tracks shown in the Marble Canyon area represent tracks that were modeled. However, these 
tracks assumed that a Flight Free Zone would be established in Marble Canyon under the Proposed Final Rule. 
Late in the rulemaking process, this Flight Free Zone was dropped from the Proposed Final Rule. Since there is 
less than one operation per day on the flight track, the noise impact of modeling the assumed tracks instead of the 
current tracks is insignificant 
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Chapter Three 
AFFECTED ENVIRONMENT 
The description of the affected environment 
focuses on characteristics of Grand Canyon 
National Park (GCNP) relevant to the issue 
of air tour activity and the anticipated 
environmental impacts of the alternatives, 
including the no action alternative. Noise is 
the primary impact from aircraft overflights. 
As discussed in more detail in Chapter 4, 
noise at levels being considered here may 
affect the following impact categories from 
FAA Order 1050.1D: 
historic/ archaeological! cultural resources; 
DOT Section 4(f); and wild and scenic 
rivers. In addition, effects on Native 
American communities and wilderness will 
be addressed. 

Much of the information in the following 
sections is taken from the National Park 
Service (NPS) General Management Plan 
Draft Environmental Impact Statement 
(DEIS) for the GCNP. This was made final 
in July 1995 and a record of decision issued 
in August 1995. 

3.1 REGIONAL CONTEXT 

GCNP is a unique natural and cultural 
resource which attracts approximately five 
million visitors from around the world 
annually who view the canyon from motor 
vehicles, foot, mule, river boat, or air. It is 
designated as a Wodd Heritage Site. The 
area potentially affected by the alternatives 
includes lands within the SFRA boundary (as 
shown in Figure 1-1). The following 
sections describe GCNP and its surrounding 
areas. 
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The 1995 GCNP General Management 
PlannEnvironmental Inrrpact Statement 
contains detailed information about the 
GCNP. GCNP lies within Coconino and 
Mohave Counties in the state of Arizona and 
is located close to the states of Utah and 
Nevada (see Figures 1-1 and 3-1). The 
park is bounded on the north by Kaibab 
National Forest and the Bureau of Land 
Management's Arizona Strip District, on the 
northeast by Glen Canyon National 
Recreational Area, on the east by the Navajo 
Indian Reservation, on the south by Kaibab 
National Forest and the Hualapai and 
Havasupai Indian Reservations, and on the 
west by Lake Mead National Recreation 
Area. 

Coconino County, Arizona contains the three 
main entrances to Grand Canyon National 
Park and the communities most directly 
affected by the social and economic effects 
of park operations. Most South Rim visitors 
spend at least one night in Coconino County. 
Communities in Coconino County and 
Utah's Kane and Washington counties are 
service areas for visitors to the North Rim 
and Tuweep. Coconino County is the 
second largest county in area in the United 
States. In addition to encompassing much of 
the area of Grand Canyon National Park, it 
contains all or portions of the Navajo, Hop~ 
Havasupa~ Hualapa~ and Kaibab Paiute 
Indian reservations. 1 The Kaibab Paiute 
Indian reservation, located at the Arizona
Utah border, does not bound any portion of 
the GCNP and is outside the affected area. 
Tribes however, maintain an ancestral 
interest in portions of the GCNP. 



3.2 GRAND CANYON NATIONAL 
PARK 

GCNP encompasses 1.2 million acres of the 
Grand Canyon of the Colorado River in 
northern Arizona (see Figure 1-1). The 
Colorado River, running westerly 277 miles 
within the park from Lees Ferry to the Grand 
Wash Cliffs, divides the park into north and 
south sections. The canyon itself ranges 
from 1 to 18 miles wide and is over one mile 
deep in places. The park lies entirely on the 
southern portion of the Colorado Plateau. 
The higher elevations of the plateau are 
forested, while the lower elevations are a 
series of desert basins or deeply incised 
canyons. The park ranges in elevation from 
1,200 feet on the canyon floor at the western 
end to over 9,000 feet on the North Rim. 
On both rims, the topography is generally 
flat, making land travel relatively easy. In 
contrast, topography below the rims is 
characterized by steep talus slopes, 
precipitous cliffs, crumbly decomposing rock 
ledges, and long narrow side canyons. 

GCNP contains significant examples of most 
of the natural themes represented within the 
Colorado Plateau physiographic region, 
including: plains, plateaus, and mesas; work 
of volcanism; sculpture of the land; river 
systems and lakes; geologic history; boreal 
forest; and dry coniferous forest and 
woodland. The Grand Canyon also offers a 
geologic record covering the first three eras 
of geological time (2.5 billion years) making 
it one of the most complete records of 
geological history found anywhere in the 
world. These attributes are the primary 
reason why the GCNP is a World Heritage 
Site. 

GCNP served 4,928,509 visitors in 1993 and 
has both undeveloped (natural) and 
developed areas as defined by the NPS. 2 
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The majority of the park is part of the NPS 
Natural Management Zone comprised of 
proposed wilderness areas and non
wilderness areas and trails. Each of the 
developed areas (South Rim, North Rim, 
Tuweep, and the corridor trails) tend to have 
unique characteristics. 3 These characteristics 
are generally related to the level of 
development. The major areas most relevant 
to this study are briefly described below. 

3.2.1 South Rim 

The South Rim is located on the eastern end 
of GCNP, just north of the town of Tusayan. 
According to the park's General 
Management Plan, the South Rim will 
remain the focus for most park visitors, but 
while it will continue to accommodate over 
90% of the visitors to the entire park, limits 
will be placed on the number of people who 
can visit the South Rim at anyone time. 4 

The South Rim will also continue to provide 
diverse opportunities to view the canyon and 
to experience solitude in natural settings as 
well as social exchange in developed areas.5 

While the visitor experience on the South 
Rim is to a large extent currently oriented 
around the automobile, the General 
Management Plan calls for limits on the 
number of vehicles parking on the South 
Rim, restricting private vehicles from many 
areas, and encouraging visitors to use transit, 
pedestrian paths, and bicycles for their 
primary access.6 The South Rim includes 
Grand Canyon Village, Desert View, 
Hermit's Rest, and numerous nm 
viewpoints. 

3.2.2 North Rim 

The North Rim is also located on the eastern 
end of GCNP, approximately ten air miles 
north of (and across the canyon from) the 
South Rim. The park's General 
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Management Plan calls for the North Rim to 
provide a low-key, uncrowded atmosphere 
that offers visitors opportunities to be 
intimately involved with the environment. 
Under the General Management Plan, the 
North Rim will continue to accommodate 
less than ten percent of the park's visitors, a 
day visitor reselVation system will be 
implemented, and roads into the North Rim 
will continue to be closed to vehicles during 
the winter. Also, more visitors will be 
encouraged to visit the area between Point 
Imperial and Cape Royal to relieve 
congestion in the Bright Angel Point area, 
and to continue to visit Point Sublime via 
dirt road. (see Figure 1-1) 

3.2.3 Marble Canyon 

Marble Canyon is a narrow arm of GCNP 
through which the Colorado River enters 
GCNP. Marble Canyon extends northward 
from the North Rim about 40 air miles to 
Lees Ferry. The GCNP boundary is less than 
five air miles wide for the length of Marble 
Canyon. (see Figure 3-1) 

3.2.4 Tuweep 

Tuweep lies approximately 50 air miles to 
the west and 15 air miles north of and on the 
opposite side of the canyon from Grand 
Canyon Village. Tuweep selVed 
approximately 11,000 visitors in 1993. It is 
unique within the Grand Canyon because it is 
remote yet provides unpaved car access. 
NPS goals for this area are that it "continue 
to provide uncrowded, primitive experiences 
that are dominated by nature and solitude," 
including minimal VISItor facilities. 7 

Toroweap overlook is a prime visitor site in 
this area. In addition, Tuweep Airstrip, a 
state-owned strip with an unpaved 3,500 
foot runway, is located approximately five 
air miles north of Toroweap Overlook and 
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immediately adjacent to the park boundary. 
Tuweep is not within the initial impact 
analysis area. 

3.2.5 Inner Canyon 

The Inner Canyon includes about 900/0 of the 
park area, including most of the backcountry 
trails and campsites in the park, and the 
Colorado River. The park's General 
Management Plan calls for managing almost 
all of the Inner Canyon as wilderness. 
Exceptions include the Cross-canyon 
Corridor which includes Phantom Ranch and 
the other developed sites below the rim, and 
the Colorado River, which is to be managed 
to provide a wilderness river experience but 
that objective will not affect decisions 
regarding the use of motorized boats on the 
nver. (see Figure 1-1) 

3.3 CLIMATIC CONDITIONS 

The climate at the Grand Canyon is diverse 
and directly affects flights over the area. 
This is due to elevation changes and to the 
unique effect the canyon itself has on 
weather. 

GCNP experiences weather extremes during 
both summer and winter. In the context of 
air tour activity and aircraft overflights, 
summer conditions (May 1 - September 30) 
are generally more critical for several 
reasons. First, more tourist and resultant air 
tour activity occurs during the warm season. 
Second, aircraft performance tends to be 
decreased during hot weather. This makes 
hot weather aircraft performance parameters 
critical when evaluating noise abatement 
options. Hot conditions also tend to require 
pilots to increase aircraft engine speed to 
generate the additional thrust needed to 
offset decreased hot air performance. 
Increased engine speed generally results in 



greater noise emissions. Third, the 
propagation characteristics of noise tend to 
be affected by hot conditions such that sound 
travels farther. 

In the summer at the North Rim, days are 
generally clear and crisp with occasional 
afternoon thunderstorms or heavy rain. 
Evenings are chilly. Average summer high 
and low temperatures are 75 and 43 degrees 
Fahrenheit, respectively. The North Rim 
receives more precipitation than any other 
location in the park, with an average of 25 
inches per year, respectively. 

During the summer at the South Rim, 
afternoon thundershowers and occasional 
heavy rains can be expected. Average 
summer high and low temperatures are 82 
and 51 degrees Fahrenheit, respectively. 

At Phantom Ranch (at the bottom of the 
canyon) daytime temperatures are extremely 
high during the summer months, with highs 
and lows averaging 106 and 78 degrees 
Fahrenheit. 

Summer days in the Grand Canyon region 
are warm and turbulent. Thunderstorms 
develop almost daily over some parts of the 
region from late June through early 
September as a result of local convectional 
disturbances due to excessive heating of the 
ground. These storms can be frequent, 
heavy and violent, but are usually localized. 
Turbulence, hail, rain, snow, lighting, severe 
updrafts and downdrafts, and lcmg 
conditions are all associated with these 
thunderstorms. The storms usually last less 
than 30 minutes but pilots must modify their 
flight routes to avoid such weather. The 
FAA recommends that pilots stay at least 10 
to 20 miles away from thunderstorms. 
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''Density altitude" is also a factor which must 
be considered in developing management 
alternatives involving aircraft. It IS a 
measure of air density which is used by pilots 
as an index in calculating the performance 
capability of aircraft. Density altitude 
becomes a critical factor in all warm-weather 
and high-altitude flight planning. High 
density altitude is a hazard since it reduces 
all aircraft performance parameters. 
Elevation ( or altitude), humidity, and 
temperature all determine air density. When 
all three are high, density altitude is high and 
normal horsepower output IS reduced, 
propeller and wing efficiency decrease, an 
airplane requires a longer takeoff roll before 
becoming airborne. Additionally, rate-of
climb is decreased, and a higher true airspeed 
is required. Flights are sometimes planned 
for the early morning or late afternoon hours 
to offset the effects of density altitude, as 
well as to take advantage of decreased 
turbulence. 

Turbulence in the Grand Canyon is usually 
caused by differential heating of the canyon's 
surface or by strong winds. Updrafts caused 
by differential heating are often used by 
pilots to assist aircraft in climbing out of the 
canyon, sometimes a difficult task on a hot 
summer day when an aircraft is fully loaded. 
Canyon flying is much like mountain flying, 
and abrupt changes of wind direction and 
velocity must be anticipated. 

Winter conditions are also extreme and vary 
widely. The North Rim is closed during the 
winter due to as much as ten feet of snow. 
Average winter high and low temperatures 
are 39 and 18 degrees Fahrenheit, 
respectively. 

The South Rim is always open, generally 
receiving less than 3 feet of snow. Average 
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winter high and low temperatures are 43 and 
20 degrees Fahrenheit, respectively. 

Winters at Phantom Ranch are also mild with 
maximum temperatures averaging 56 degrees 
Fahrenheit and the lows rarely dipping below 
freezing. The canyon below the nms 
receives about eight inches of precipitation 
each year. 

During winter months, the Grand Canyon 
region experiences snowstorms and low
level stratus clouds. There are also short 
periods of temperature mverSlons, when 
clouds fill the canyon (cold air drains into 
and is trapped within the canyon) while the 
rims are being warmed by direct sunshine. 

3.4 PHYSICAL RESOURCES 

The Grand Canyon has a diversity of 
topographical and geological features. It 
also holds a historical record dating back 
millennia. This section, as well as Section 
3.6.2, describes these physical and cultural 
resources. These characteristics affect the 
dist~bution of visitors and the expectation of 
the experience at various sites. Moreover, 
certain areas tend to be more sensitive to 
aircraft noise. The difference in elevation 
may also affect aircraft performance at 
different park locations. 

3.4.1 Popular Trails and Sights 

Most visitors to the Grand Canyon arrive at 
the South Rim. The majority of visitors view 
the canyon from the rim but do not explore 
the canyon below the rim. Of those that 
venture onto the corridor trails (the trails 
which provide main visitor access to 
destinations below the rim and connect the 
North and South Rims), most are day-hikers. 
Day-hikers hike a short enough distance to 
allow their return to the canyon rim before 

3-5 

sunset. The primary trails are the North and 
South Kaibab Trails and the Bright Angel 
Trail. 8 In addition, the inner canyon trails 
which receive the most use outside the 
corridor include the Hermit, Grandview, 
Tanner, South Bass, Hance/Red Canyon, and 
Thunder River Trails. 

Within the impact analysis area (depicted in 
Figure 1-1), popular sites include Hermit's 
Rest (on the South Rim) Bright Angel Point, 
Phantom Ranch, Point Sublime, Point 
Imperial, Toroweap Point, and Supai 
Village. 

3.4.2 Historic/Culturall Archaeological 
Sites 

Historic properties in Grand Canyon 
National Park listed on the National Register 
of Historic Places consist primarily of 
buildings associated with tourism, park 
administration and operations, and mining 
enterprises. In total, 485 buildings are 
included in the park's list of classified 
structures; 61 of these are archaeological 
sites with standing walls. 9 

F our historic districts and two historic 
buildings on the South Rim are listed on the 
National Register of Historic Places. These 
and other eligible properties are identified in 
the 1995 GCNP General Management 
PlanlEnvironmental Impact Statement. 
Eligible properties receive the same 
protection as listed properties (in the 
National Register) under the National 
Historic Preservation Act. The Grand 
Canyon Village Historic District includes 
some 238 buildings, four of which have been 
designated as National Historic Landmarks -
El Tovar Hotel, the Grand Canyon park 
operations building, the Grand Canyon 
powerhouse, and the Grand Canyon railroad 
station. The Mary Jane Colter Historic 



District (also designated a national historic 
landmark) consists of four buildings - Hopi 
House, Lookout Studio (both of which are 
also in the Grand Canyon Village Historic 
District), Hermits Rest, and Desert View 
Watchtower. The Grandview Mine and 
Orphan Mine historic districts, the latter 
having been determined eligible for listing in 
1994, are representative examples of mining 
operations in the park. Two other national 
register properties are located on the South 
Rim - the water reclamation plant and the 
Tusayan Ruins. 10 

Three historic districts on the North Rim are 
listed in the National Register of Historic 
Places. These include the Grand Canyon Inn 
(North Rim Inn) and Campground District, 
the Grand Canyon North Rim Headquarters 
Historic District, and the Grand Canyon 
Lodge Historic District, the latter a 
designated National Historic Landmark. 11 

Other historical districts in the park include 
the Cross Canyon Corridor District and the 
Trans-Canyon Telephone Line District. The 
Cross Canyon Corridor historic district 
includes 44 buildings and structures and the 
Bright Ange~ South Kaibab, North Kaibab 
and connecting river trails. Among the 
principal structures in the district are four 
trailside rock shelters and the Phantom 
Ranch complex, including the five original 
stone buildings designed by Mary Jane 
Colter for the Fred Harvey Company along 
Bright Angel Creek at the bottom of the 
Grand Canyon in 1922. 12 

The trans-canyon telephone line is 
approximately 18 miles long and roughly 
parallels the Bright Angel and North Kaibab 
Trails from the South Rim to Roaring 
Springs, with a spur line running two miles 
up the South Kaibab Trail. The line consists 
of 592 metal poles strung with copperweld 
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wire. The poles, installed in 1935 and 
modified in 1938-39 to provide the national 
park with its own telephone system, retain 
their original appearance. Although two 
small sections of the line have been removed 
in recent years, the line possesses a high 
degree of integrity. 13 

Archaeological resources are also prevalent. 
The earliest suggestion of human use of the 
Grand Canyon is a Folsom projectile point 
discovered in the Marble Canyon area, which 
may have been left there as early as 10,500 
years ago. Consistent, well-documented 
evidence of human use of Grand Canyon 
appears in the form of small figures made of 
split-willow twigs that represent game 
animals and date to about 2,500 BC 
Habitation levels of the canyon appear to 
have been relatively stable until around 500 
AD, when small groups of basketmakers 
began living in modest villages of circular 
pit-houses with mud and brush roofs, and 
using a distinctive gray pottery. The 
population of the canyon then began to grow 
considerably. The population increased 
dramatically by 1100 AD; of the more than 
2,700 archaeological sites known within the 
park, 70 percent were occupied between 
1050 AD and 1150 AD 14 

Only a small portion of the park has been 
formally surveyed for archaeological sites, 
but more than 2,700 have been recorded. 
The river corridor, the southern extension of 
the Walhalla Plateau on the North Rim 
(known as Walhalla Glades), portions of the 
Grand Canyon Village, the trans-canyon 
corridor, and portions of East Rim Drive 
have been systematically surveyed for 
archaeological resources; these are all areas 
that receive heavy visitation and disturbance 
by modem visitors. The remainder of the 
canyon has not been thoroughly inventoried. 
Archaeologists estimate there may be as 
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many as 61,000 sites in the park. The 
density of sites in swveyed areas averages 
one site in 20 acres and ranges from one site 
for every seven acres in the vicinity of the 
Grand Canyon Village to one site in 349 
acres on Swamp Ridge. The estimated 
density for the North Rim is one site in every 
14 acres and one site in every 31 acres on the 
South Rim. 15 

Site density on the South Rim is high, with 
archaeological materials nearly continuous 
from Buggeln Hill (east of the Kaibab 
monocline) to Desert View. In addition to 
the prehistoric materials, the area contains 
remains suggesting limited and continuous 
use into historic times. The area near the 
Hance trailhead is known to be sacred to the 
Havasupai. 16 

The North Rim has some of the most 
important archaeological sites in the park, 
especially in the Walhalla Glades area. The 
expansion and exploitation of the North Rim 
by ancestral Puebloan peoples is evidenced 
by the extensive remains found on the North 
Rim; particularly in Walhalla Glades. 
Intensive swveys of this 4,000-acre area 
have located hundreds of sites. There are 
only three known archaeological sites near 
Bright Angel Point, but none within the 
existing development area. One small 
masonry structure lies near the Rim Transept 
trail and is currently interpreted to the 
public. 17 

There are a large number of archaeological 
remains in the Tuweep area; the entire 
Esplanade consists of a dispersed scatter. 
Three recorded sites are within the 
campground and are sustaining ongoing 
impacts from visitor use. 18 The corridor 
trails were used prehistorically and pass near 
many archaeological sites of varying size and 
importance. The trails have been swveyed 
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for archaeological resources, but subsequent 
checks have indicated that the existing data 
are of poor quality. Archaeological sites 
near trails often receive some of the greatest 
impacts from erosion and illicit collection. 
Human burials associated with ancestral 
Puebloan occupation have been found at an 
archaeological site near Cottonwood Camp 
on the North Kaibab Trail. 19 

Phantom Ranch contains one well-studied 
pueblo and a number of features associated 
with it. Human burials have been found 
nearby. Besides having considerable 
evidence of Puebloan use, Indian Garden 
was the home of several Havasupai families 
until well into the 20th century. 20 

According to the 1986 NPS Aircraft 
Management Plan Environmental 
Assessment (AMP EA) for GCNP, an 
Anasazi cliff ruin near Point Sublime is the 
only archaeological site in the park which 
experienced significant nearby aircraft 
activity. 21 A study (Brumbaugh 1986) of the 
effects of helicopter vibrations on the Point 
Sublime site concluded that tour helicopters 
of the type and number then in use would not 
damage the ruins in the short-term and that 
no modifications were necessary to the 
approach patterns in use and minimum 
distances of tour helicopters from this site 
(approximately 300 feet). The study 
analyzed the short-term vibrational effects of 
ground velocity/acceleration and resonant 
shaking of the walls, but did not address 
potential long-term effects due to fatigue of 
the walls. 

Since the Point Sublime site was the 
archaeological resource most visited by 
aircraft in the park, and was considered 
typical of most other potentially impacted 
sites, the AMP EA considered it reasonable 
to conclude that aircraft vibration impacts 



were not a short-term concern to the 
archaeological resources of the park. The 
AMP EA recommended further research 
before drawing conclusions concerning long
term impacts. Nonetheless, the AMP EA 
concluded that the Point Sublime 
archaeological site was the only site in the 
park where long-term impacts from aircraft 
activity were considered possible. Point 
Sublime is in the Toroweap FFZ. 

3.4.3 Wild and Scenic River Segments 

GCNP also includes 277 miles of the 
Colorado River (108 miles of which are 
shared with the Hualapai tribe), one of the 
longest and most challenging recreational 
whitewater rivers in the world, with 160 
recognized rapids. The NPS reports that the 
Colorado River within the GCNP meets the 
criteria but has not been designated as part 
of the national wild and scenic rivers 
system 22 The NPS is required by its 
Management Policies (1988), consistent with 
applicable legislation, to manage its lands 
which meet the criteria for this designation 
the same as if they were so designated. This 
is to preserve the resources pending 
Congressional action. 

3.5 NATURAL RESOURCES 

In addition to geologic resources previously 
described, the Grand Canyon region is one of 
the most ecologically diverse in North 
America. Plant communities vary from cool, 
moist, subalpine forests and meadows 
between 8,000 and 9,000 feet elevation, to 
those of the hot, dry Great Basin, Sonoran, 
and Mojave Deserts at elevations as low as 
1,200 feet. Grand Canyon vegetation is 
primarily controlled climatically, "with 
precipitation, maXImum summer 
temperatures, and nnmmum winter 
temperatures interacting to distribute plants 
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into more or less discrete elevational 
zones. ,,23 As described in Section 2.2, 
GCNP is a World Heritage Site. 

3.5.1 Wilderness and Wildlife Resources 

Over one million acres in the park meet the 
criteria for wilderness designation as part of 
the National Wilderness Preservation 
System If combined with over 400,000 
additional acres of proposed or designated 
wilderness contiguous to the park boundary, 
this area could become one of the largest, 
primarily desert wilderness areas in the 
United States. 24 The NPS is required by its 
Management Policies (1988), consistent with 
applicable legislation, to manage its lands 
which meet the criteria for this designation 
the same as if they were so designated. This 
is to preserve the resources pending 
Congressional action. 

Because of the diverse geologic, ecologic, 
and climatic conditions within the park, there 
are about 1,500 plant species, 290 bird 
species, 90 species of mammals, 60 reptile 
and amphibian species, and 25 species of 
fish. This includes 3 plant and 7 animal 
species listed as endangered on the U.S. List 
of Endangered and Threatened Species (see 
Table 3.1).25 Only two of the endangered 
species are not-ground living. The 
endangered species most likely to potentially 
be affected by the proposed SF AR 
modifications would be the avian species, 
specifically the American peregrine falcon. 
The California condor was reintroduced on 
December 12, 1996 in the vicinity of the 
GCNP. Specifically, at the Vermillion Cliffs, 
which is northwest of the study area. This 
was done in accordance with Section lOG) of 
the Endangered Species Act. 
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I Table 3.1 

(page 1 of 2) 

I Species of Special Concern In and Adjacent to Grand Canyon National Park 

I 
North Rim Category Tuweep Category 

American peregrine falcon E American peregrine falcon E 

Mexican spotted owl T Bunch flower evening primose C2 

I Cliff milk vetch C2 Grand Canyon rose C2 

Grand Canyon rose C2 

I Northern goshawk C2 Corridor Trails 

North Rim primrose C2 American peregerine falcon E 

Bittterweed C3 Southwestern willow flycatcher T 

I Century plant C3 Roaring Springs prickly poppy C2 

Dutch primrose C3 Grand Canyon catchfly C2 

I Eriogonum zionus var. coccineum C3 Chuckwalla C2 

Kaibab beardtongue C3 Mogollon columbine C3 

I 
Kaibab paintbrush C3 Camissonia specuico/a var. specuico/a C3 

Kaibab saber daisy C3 Bigelow onion SR 

Mogollon columbine C3 Our Lord's candle SR 

I Tawny turpentine bush C3 

Western fairy slipper SR Other Sensitive Species 

I Black-footed ferret E 

South Rim California condor E 

I 
American peregrine falcon E Brady pincushion cactus E** 

Hualapai Mexican vole E Hualapai Mexican vole E 

Sentry milk vetch E Humpback chub E 

I Mexican spotted owl T Kanab ambersnail E 

Grand Canyon catchfly C2 Razorback sucker E 

I 
Grand Canyon rose C2 Desert tortoise E 

Northern goshawk C2 Bald eagle T 

Phacelia serrata C2 Little Colorado spinedace T 

I Navajo Mountain Mexican vole C2 Navajo sedge T 

Tusayan flameflower C2 San Francisco Peaks groundsel T 

I Camisionia specuico/a var. specuico/a C3 Silver pincushion cactus T 

Mogollon columbine C3 Welshs milkweed T 

I 
Slender rock cress C3 Parish Alkali Grass PE 

Arizona leather flower Cl (only) Fickeisen pincushion cactus Cl ** 

Tusavan rabbit brush C2 (only) Coconino Arizona pocket mouse C2 

I Kaibab bladderpod C2 (only) Ditch evening primose C2** 

Flannelmouth sucker C2 

I Grand Canyon cave pseudoscorpion C2 
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Table 3.1 

Page 2 of2 

Species of Special Concern In and Adjacent to Grand Canyon National Park 

Other Sensitive Species (continued) Category 

Greater Western mastiff-bat 

Houserock Valley chisel-toothed kangaroo 
rat 

Pediomelum castoreum 

Southwestern river otter 

Spotted bat 

Whiting dalea 

Arizona shrew 

Camissonia conjeniflora 

Cave myotis 

Ferruginous hawk 

Fringed my otis 

Loggerhead shrike 

Long-eared my otis 

Mt. Trumbull beardtongue 

Carex scirpoidea var. curatorum 

Our Lord's candle 

** Only known outside the park 

E = Endangered (U.S. Fish and Wildlife Service) 

T= 

PE = 

Threatened (U.S. Fish and Wildlife Service) 

Proposed endangered listing 

C2 

C2** 

C2** 

C2 

C2** 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C3 

SR 

SC = Candidate for state's threatened native wildlife list 

S= Sensitive (U.S. Forest Service) 

SR = Salvage restricted (as defmed by Arizona Native Plant Law) 

Long-legged my otis 

Lowland leopard frog 

Marble Canyon kangaroo rat 

Mt. Trumbull beardtongue 

Occult little brown bat 

Pale Townsend's big-eared bat 

Prospect Valley pocket gopher 

Roundtail chub 

Small-footed myotis 

Western burrowing owl 

Yellow-flowered desert poppy 

Grand Canyon flaveria 

Blue curls 

Navajo Bridge cactus 

Western red bat 

Black-crowned night heron 

Category 1, 2, or 3 Candidate Species - taxonomic groups or species being considered for threatened or endangered status 

Category 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C2 

C3 

SR** 

SR** 

SC-S 

S 

C1 = data exist to support listing; additional data being gathered about precise habitat needs or boundaries for critical habitat designations. 

C2 = 

study 
data exist to possible support listing, but substantial data about biological vulnerability and threats lacking; further research and field 
required. 

C3 = no longer being considered for listing because of extinction, not classified as species, or more abundant or widespread than previously 

believed. 

Source: NPS GMP DEIS, March 1995, pg. 136, updated from NPS GMP FEIS, July 1995, pg. 35. 
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The US Fish and Wildlife, in a letter dated 
December 17, 1996, did not indicate any 
impact to the California Condor. Section 4.9 
discusses the potential for impacts to 
endangered species. 

3.5.2 Noise Environment 

Ambient noise has been described as the 
continuous background sound environment 
(such as waves breaking on the shore, or a 
distant waterfa11, or absolute silence in the 
absence of any wind or sounds from other 
sources). The ambient environment 
establishes the quieter moments in a setting 
and can mask intermittent sources (such as 
aircraft under some conditions). However, 
even in loud ambient settings, such as near 
waterfalls, distant sounds such as aircraft can 
sometimes be clearly audible. 

The range in ambient sound levels, even from 
indigenous sources, can vary considerably 
from one location to another, or time to time 
at any given location. At one end of the 
spectrum is the sound level at the base of a 
powerful waterfall. At the other end of the 
spectrum is the near absence of any 
perceptible sound at all. These latter 
conditions may be found in areas devoid of 
flora or fauna. In the middle is an array of 
sound conditions which vary from moment 
to moment, hour to hour. During non
inclement weather conditions, these 
variations result from three factors in natural 
environments: 

• Wind (its interaction with foliage, 
irregular terrain, or the human ear) 

• Water (movement in streams, falls, or 
wave action) 

• Animal (near continuous, such as insect; 
or intermittent, such as birds, coyotes, 
etc.) 
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The NPS measured ambient sound levels 
during the summer and fall of 1992. The 
range of ambient sound levels measured for 
select areas of GCNP is shown in Table 3.2. 
The ambient sound levels are shown in 
Figure 3-2. 

''Natural quiet" is a resource found in GCNP 
and which, under the NPS Organic Act, as 
amended, is to be protected. 26 

3.6 POPULATION AND GROWTH 
C~CTEEaSTICS 

FAA Order 1050.1D requires that the 
affected environment section of an 
environmental assessment "identify, as 
appropriate, population and growth 
characteristics of the affected area .... ,,27 In 
the context of the proposed action, the 
appropriate demography to consider includes 
visitors to the GCNP and residents of 
affected commumtles, including Native 
Americans. Therefore, the following 
sections describe the expectations of GCNP 
visitors and, where data is available, 
indicators of visitor activity. Native 
American and other local communities are 
also discussed. 

3.6.1 National Park Visitors 

Understanding visitor expectations and the 
nature of visitor activity at GCNP is 
important in assessing aircraft noise impacts. 
The following discussion attempts to 
enhance the understanding of visitor types 
and park areas where restoring natural quiet 
is of greatest concern, keeping in mind the 
overall goal of substantial restoration of 
natural quiet. 



Table 3.2 

Ambient Sound Levels and Aircraft Audibility 
In and Near Grand Canyon National Park 

Range of 
Typical Measured Measured 

Ambient Level Ambient Levels 
Location (dBA) (dBA) ~(dBA) 

Desert View Watchtower area 34-48 29-58 36 

Lipan Point (East Rim Drive) 37 20-49 27-30 

Yaki Point (East Rim Drive) 46 30-56 33 

Bright Angel Point (near Lodge 
on North Rim) 27 19-38 21 

Point Imperial 33 20-47 24-28 

Point Sublime 23 10-38 12 

Toroweap Overlook 22-24 11-44 14 

Phantom Ranch Overlook 
(Bright Angel Creek clearly 41 39-44 40 
audible) 

Other Inner Canyon Locations 
away from the sound of moving 22-28 12-38 16-17 
water 

Grand Canyon Village 50-60 NA NA 

Tusayan 64 NA NA 

NA - Not available 

Note: See Glossary (Appendix D) for a definition of relevant noise and other terms. 

Source: NPS GMP DEIS Table 10, pg. 139 and NPS Report to Congress Table 9.2, pg. 187. 
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NPS Measured 
Percent of 

Time Aircraft 
LIO (dBA) Audible 

51 20 

38-41 43 

50 12 

30 20 

35-41 66 

28 76 

33 54 

42 19 

25-29 11-83 

NA NA 

NA NA 
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Surveyed Visitor Expectations 

The NPS sulVeyed GCNP visitors to rank 
the various reasons for their visit to the park. 
The results indicate the expectations visitors 
have for their experience at the park. The 
ability of the park to fulfill these expectations 
is considered by NPS as an important factor 
in visitor satisfaction, the success of the 
park, and the ability to meet mission 
requirements. 

Throughout the National Park System, 
approximately 90 percent of visitors rated 
"enjoy[ing] the natural quiet and sound of 
nature" as moderately to extremely 
important. At GCNP, 90 to 95 percent of 
responses from a mail sulVey gave natural 
quiet a similar rating. Visitor type affected 
response rates substantially, especially 
among visitors rating natural quiet as 
"extremely important." Table 3.3 
summarizes the approximate value placed on 
natural quiet by different visitor types at 
GCNP. 28 It should be noted that the FAA 
has ~oncem relative to the subjectivity of 
visitor sulVey data for the purposes of 
measuring aircraft noise impacts. 

Table 3.3 

Visitors to GCNP Rating Natural Quiet 
as Extremely Important 

Visitor TyPe 
Frontcountry 
Summer Backcountry 
Fall Backcountry 
River (Motor) 
River (oar) 

Rating (approx. 0/0) 
35% 
50% 
75% 
68% 
88% 

Source: National Park SeIVice, Report to 
Congress, Figure 9-4. 

SUlVey results also clearly report that there 
are many other moderately to extremely 
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important reasons for VISItS to GCNP. 
Overa11, over 85 percent of visitors report 
exercise, learning and family activity among 
the most important reasons. 29 

Visitor Activity 

Table 3.4 shows recent activity levels by 
selected visitor types at GCNP. It is 
important to note that most classes of visitor 
activity at GCNP are limited or controlled in 
some way by the NPS to insure that there 
will be no derogation or impairment of 
resources and values. 30 

3.6.2 Native American Communities 

Six Native American communities, 
represented by eight separate tribal 
governments, have ancestral ties to the 
Grand Canyon. The Colorado River, the 
canyon, the larger landscape in which they 
occur, and many of the park resources are 
considered sacred by many within these 
Native American communities. Within this 
larger landscape are sites, locations, and 
resources that are of traditional significance 
to all tribes in some cases, and to only some 
tribes in others. These Native American 
traditional cultural properties are tangible 
historic properties potentially eligible to the 
National Register of Historic Places because 
of their association with cultural practices 
and beliefs rooted in history and their 
importance in maintaining the cultural 
identity of ongomg Native American 
communities. 

The following is a summary of each 
community's spiritual and traditional 
interests in the canyon. 31 



Total Visitors to GCNP 

Inner Canyon Visitors 

1993 
1994 
1995 

1995 Overnight Backcountry Hikers* 

Table 3.4 

GCNP Visitor Activity Level 

4,928,509 
4,702,989 
4,908,073 

47,563 people 

...................................................................................................................................................................... ~.~.?~~?? .. ~~~E.~~.~~~ ......................................... . 
1995 Colorado River Users* 23,459 people 

...................................................................................................................................................................... ~~~.~~g.~ .. ~~~E.~~.~~~ ......................................... . 
1994 Mule Riders - day trips** 16,440 people 
1994 Mule Riders - overnight trips** 4,766 people 
* Numbers of overnight backcountry and river users are strictly limited by permit systems, use limits and 

scheduling. 
** Numbers of mule riders are limited by concession contracts and facility capacities. 
NOTE: 1994 numbers were used for mule riders because severe flooding and government shutdowns in 1995 

severely reduced the number of mule riders from normal levels. While overnight backcountry hikers and 
river users were affected to some extent by the flooding and shutdowns, the total 1995 numbers for those 
groups are close to normal, and it was felt that those groups were not as adversely affected as mule riders 
for a number of reasons. 

Source: National Park Service 
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Havasupai 

The Havasupai Tribe is one of two tribes still 
living within a segment of Grand Canyon. 
Their home within Cataract (Havasu) 
Canyon encompasses part of their 185,000-
acre reservation, which includes land on the 
rims both east and west of Havasu Canyon 
proper. Traditionally, the Havasupai farmed 
the canyon areas during the summer months, 
moving to the plateaus during the winter to 
hunt and gather from the plentiful resources 
available. Their ancestral lands covered an 
area from the Colorado River on the north to 
the Bill Williams Mountains and the San 
Francisco Peaks on the south, and from the 
Aubrey Cliffs on the west to the LCR gorge 
on the east. 

Many of the native flora and fauna found in 
the canyon are important to the Havasupai, 
both economically and religiously. Native 
plants are used for medicinal purposes, as 
well as for everyday items such as basketry. 
Animal resources are very important for the 
basic subsistence of the tribe. Havasupai 
ancestral lands provided most of the 
resources needed to live successfully in and 
around Grand Canyon. The Havasupai were 
active trading partners with other tribes-most 
notably the Hopi, Hualapai, Navajo, and 
Mohave. 

The Havasupai people are one of 14 bands of 
Pai Indians. Other local bands of Pai are 
known today as Hualapai and Yavapai. All 
share common ancestry and similar language, 
with Havasupai and Hualapai having nearly 
identical dialects. While most bands were 
subdues and forcibly moved off their 
traditional lands, the Havasupai remained 
isolated in their canyon home. This isolation 
kept them from many of the direct military 
conflicts encountered by other neighboring 
tribes. They were, however, confined to a 
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500-acre reservation in 1882. Their 
reservation was expanded to its present site 
in 1975. 

The Colorado River plays an important role 
in defining the Havasupai as a people. Many 
religious stories of origin exist for the bands 
of the Pai, with water a key element in most. 
One tells of the creation of the people from 
reeds cut down along the river. The 
Havasupai consider the Colorado River the 
spine of their lifeline and, as such, sacred in 
itself. 

Hualapai 

The Hualapai (People of the Tall Pines) 
Tribe has a long history in the Grand 
Canyon. Their reservation borders 108 miles 
of the river, although their ancestral interests 
are much broader. Natural features served 
as boundaries for their ancestral territory: the 
Colorado River on the north and west, the 
San Francisco peaks on the east, the Bill 
Williams and Santa Maria Rivers on the 
south. 

Grand Canyon and surrounding plateaus 
offered the Hualapai the necessary resources 
to live successfully in the region. Wild game 
was the prime source for survival, most 
notably, the desert bighorn sheep. Other 
game animals including deer, elk, and 
antelope also provided shelter, clothing 
tools, weapons, and ceremonial objects. 
(Watahomigie et ai., 1986). Plants were 
important, both for food and for medicinal 
purposes. The major wild foods were 
derived from cactus fruit and from seeds of 
grasses and plants native to the area 
(Watahomigie et ai., 1982). 

The Colorado River is a significant landmark 
for the Hualapai, both physically and 
spiritually. The center of the Colorado River 



is the northern boundary of the Hualapai 
reservation. The Hualapai have occupied 
and used the lands and water lying within 
their ancestral territory, as well as within the 
present reservation for more than a thousand 
years. Evidence of their occupancy, use and 
ownership of the territory is contained in 
their family and tribal records, traditions, and 
legends-unwritten, but faithfully transmitted 
from parent and leader to offspring and 
follower, from a people that lived in the 
distant past to the present. 

The names of the landsites of sacred canyons 
are derived from important area events. 
Trails and trade routes within Grand Canyon 
allowed the Hualapai to exist successfully 
within the region, not only with bands of the 
Pai but also with neighboring tribes such as 
the Hopi, Paiutes, Mohaves, and Navajos. 

Hopi 

Grand Canyon is significant in defining the 
cultural and religious life of the Hopi people. 
Archeological sites, religious shrines, 
springs, locations of medicinal herbs, and 
other sacred places in Grand Canyon are 
important because of their role in 
perpetuating Hopi life and culture. These 
places provide a vital spiritual and physical 
link between the past, the present, and the 
future. 

Although the Hopi Reservation lies within 
the Navajo Reservation. The Hopi people 
continue to use the Grand Canyon for 
important ceremonial and ritual purposes. 
The Hopi Salt Mines on the Colorado River 
are the focus of an arduous pilgrimage 
associated with initiation rites of Hopis. The 
Twin War Gods established the steep trail 
down the walls of Grand Canyon for this salt 
pilgrimage and identified many shrines where 
offerings and rituals are conducted along the 
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way. Hopis continue to use these places for 
prayer and make offerings at them during 
winter ceremonies conducted on the Hopi 
Mesas. Circumstances elating to trail access 
and theft of ritual items have precluded the 
initiation rites which would allow Hopis to 
take part in pilgrimages. Without initiation, 
Hopi visits to the mines are considered too 
dangerous. All of the Hopi ancestors have 
returned to Grand Canyon and now 
spiritually occupy it. The presence of their 
ancestors makes Grand Canyon an especially 
holy and spiritually dangerous place, and all 
use thus requires proper spiritual preparation 
and a respectful attitude. 

While the Hopis no longer live in Grand 
Canyon, their concern for its physical and 
spiritual well-being is not diminished. In 
fact, their concern for the area is increased, 
because the Hopis are not there to take care 
of the sites. 

According to Hopi tradition, the Hopi 
people began with their emergence into the 
present world through the Sipapu, a 
travertine cone in the Little Colorado River 
gorge outside the boundaries of the park. 
From that place, they spread throughout the 
southwestern United States. 

Navajo 

The Navajo Reservation borders Grand 
Canyon National Park from Lee's Ferry to 
the confluence of the Little Colorado River. 
The boundary of the traditional Navajo 
homeland is symbolized by the four sacred 
mountains (although the aboriginal use area 
extends beyond these mountains): Sis 
Naajinii on the east (Blanca Peak near 
Alamosa, Colorado), Tsoo Dzil on the south 
(Mount Taylor near Grants, New Mexico), 
Dook '0 'oosliid on the west (San Francisco 
Peaks near Flagstaff: Arizona), and Di be 
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Ntsaa on the north (La Plata Mountains near 
Durango, Colorado). 

The Colorado River is a sacred female being 
to the Navajo's, forming a protective 
boundary on the western border of Navajo 
land. It is inseparable from the larger sacred 
landscape of which it is an integral part As 
such, throughout the Colorado River 
corridor are places of historical, cultural, and 
religious importance to Navajo people. The 
Little Colorado River is considered a sacred 
male being. These rivers provide protection 
to the Navajo people, not only in the water 
that is ceremonially used, but in the refuge 
the canyons have provided to Navajos 
throughout history. These are among the 
many sacred and secular resources these 
canyons, collectively called Grand Canyon, 
provide to the Navajo people. 

In addition to ceremonial uses of water, the 
Colorado River and its tributaries have 
provided water for both people and livestock 
for many generations. The beaches provided 
arable land for com fields, and the river 
terraces provided habitat for the deer, 
bighorn sheep, and other game that Navajos 
hunted. The beaches and terraces also 
support the vegetation that continues to be 
used for medicinal, ceremonial, and daily 
domestic purposes. The salt mines also 
provide salt that is still used in ceremonially 
and was historically used for seasoning food. 
The many trails used to access the canyons 
also seIVe both sacred and secular purposes. 

Southern Paiute (Kaibab, Shivwits, and 
San Juan Paiute Tribes of Utah) 

While the Kaibab, Shivwits, and San Juan 
Southern Paiutes are three separate tribes, 
their beliefs, ties to the Grand Canyon, and 
concerns are similar. Therefore, they will be 
discussed as one people, the Southern 
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Paiute. The traditional lands of the Southern 
Paiute people are bounded by more than 600 
miles of Colorado River from Kaiparowits 
Plateau in the north to Blythe, California, in 
the south. 
Historically, most Southern Paiute people 
died when Europeans encroached upon 
Puaxant Tuvip, bringing domestic animals 
and diseases. Paiute people soon lost control 
over most of the tributaries of the Colorado 
River, including the Santa Clara River, the 
Virgin River, and the Kanab Creek. As 
Paiute people were forced out of these 
riverine oases, they retreated to Grand 
Canyon to live in refuge. Thus, Grand 
Canyon became the final refuge for 
traditional Southern Paiute life and, as such, 
assumed additional cultural significance. 

Modem Southern Paiute people continue to 
use Grand Canyon and the Colorado River in 
traditional ways because they believe the 
Creator requires them to do so. If a land and 
its resources are not used in an appropriate 
manner, the Creator becomes disappointed 
or angry and withholds food, health, and 
power from humans. For this reason, Pauite 
people continue to visit the canyon and river 
to haIVest plants and fish and to conduct 
ceremonies-even though access to these 
areas is now limited. 

Zuni 

The traditional territory of the Zuni Tribe is 
bounded by the San Francisco Peaks on the 
northwest comer and by portions of the 
Little Colorado River and the Pueblo 
Colorado Wash on the far northern 
boundary. Although they do not reside in 
the directly affected environment, Zunis have 
close ties to the Colorado River and Grand 
Canyon. The area of Zuni traditional use 
extends considerably beyond their traditional 



territorial boundaries and includes Grand 
Canyon. 

Archaeological sites, traditional cultural 
properties, and other sacred locations along 
the Colorado River corridor and the Little 
Colorado River are important to Zuni 
traditional and cultural values, providing 
important spiritual linkages to the place of 
emergence for the Zuni Tribe. 

3.6.3 Local Communities32 

Several communities are located near GCNP, 
with the largest near the South Rim. These 
communities are dependent upon GCNP due 
to the tourist activity and employment 
generated by GCNP. GCNP depends upon 
these communities for traveler facilities that 
do not exist at the park and for yearly and 
seasonal employees. The communities with 
most immediate relevance to GCNP and this 
study are discussed briefly below. 

The South Rim communities are Grand 
Canyon Village, Tusayan, and Valle. These 
three communities are located on Arizona 
641U. S. 180. These communities are service 
areas for the majority of park visitors; they 
also function as residential areas for 
households of NPS and private service 
business employees. The economies of all 
three communities are oriented to serving 
p ark visitors. 

Grand Canyon Village provides housing for 
NPS and concessionaire employees and their 
families. The village's population was 
reported to be 1,499 at the time of the 1990 
census. During mid-summers the addition of 
seasonal workers increases the village's 
population to about 2,100. The state of 
Arizona projects the year-round population 
of Grand Canyon Village to be 1,950 in 2010 
(Arizona Department of Economic Security 
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1993a). Based on the current ratios for 
permanent-to-seasonal workers, the peak 
summertime population is projected to be 
2,730 in 2010. 

Tusayan is an unincorporated community 
three miles from the park's south entrance. 
The 1990 population of Tusayan was 555. 
Tusayan's population is estimated to increase 
to about 1,000 during the peak of the tourist 
season. The state of Arizona projects the 
year-round population of Tusayan will be 
1,000 in 2010 (Arizona Department of 
Economic Security 1993a). Based on the 
current ratios for permanent-to-seasonal 
workers, the peak summertime population 
would be 1,800 in 2010. Tusayan's business 
district is almost exclusively oriented to 
serving tourists going to and from the park. 

Grand Canyon National Park Airport (see 
Figure 3-1), south of Tusayan is the third 
busiest in Arizona, with 535,000 
deplanements in 1993. Long-range plans are 
to expand the airport in anticipation of 
continued growth in air travel. Commercial 
helicopter flights over the Grand Canyon are 
staged out of the airport area. Some 
helicopter air tour services also fly out of the 
Tusayan townsite. 

Valle is a small unincorporated community at 
the junction of Arizona 64 and 180. The 
1990 census reported its population to be 
123; its population increases during the 
tourist season. No population projections 
are available. 

Communities outside the east entrance to the 
park include Page, Tuba City, Cameron, and 
Gray Mountain. U. S. 89 links these 
communities and is traveled by tourists 
visiting either the park's North or South Rim. 
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Much of the East Rim area is on the Navajo 
Reservation. Tuba City and Cameron are on 
the reservation, and Page and Gray 
Mountain are adjacent to it. 

The Colorado River and the Grand Canyon 
serve as barriers that isolate North Rim com
munities from the more populated areas of 
Coconino County. The North Rim 
communities include the developed North 
Rim area within Grand Canyon National 
Park (including Bright Angel Point), Jacob 
Lake, Fredonia, Kanab, and Marble Canyon. 
Visitors to the North Rim travel V.S. 
Alternate Route 89 east through Fredonia or 
west through Marble Canyon to Jacob Lake. 
From Jacob Lake, Arizona 67 provides a 
direct route to the park's North Rim. 

3.7 RELATIONSHIP OF PROPOSED 
ACTION TO NATIONAL PARK 
SERVICE GOALS FOR GCNP 

In its September 1994 report to Congress, 
the NPS reviewed its mandates, regulations, 
policies, and plans related to the protection 
of n~tural quiet and the provision of various 
visitor experience opportunities. From this 
review, a statement of management goals 
and objectives was developed to further 
assist the NPS in its evaluation of the 
effectiveness of SF AR 50-2. This statement 
describes the goals and then summarizes the 
specific management objectives for GCNP.33 

NPS goals for aircraft overflight 
management are: 

1. Substantially restore natural quiet as a 
natural resource. 

2. Provide recreation opportunities and 
experiences for park visitors, consistent 
with park policies, where the opportunity 
for natural quiet is an important 
component. 
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3. Mitigate any aircraft-related impacts on 
other natural and cultural resources. 

4. Address issues of health, safety and 
welfare of on-ground visitors and 
employees. 

5. Restore and maintain natural quiet by 
protecting the wilderness character of 
remote areas. 

6. Provide primitive recreation 
opportunities without aircraft intrusions 
in most backcountry areas, most 
locations on the river and at destination 
points accessed by both. 

7. Provide developed recreation 
opp ortunities with limited aircraft 
intrusions for visitors at rim developed 
areas and major frontcountry destination 
points. 

8. Provide for protection of sensitive 
wildlife habitat areas and cultural 
resources. 

9. Provide for welfare and safety of below
rim, backcountry, and rim visitors. 

10. Provide a quality aerial viewing 
experience while protecting park 
resources (including natural quiet) and 
mlD1mlzmg conflicts with other park 
visitors. 

The proposed new Subpart V of Part 93 
would advance many of these NPS goals 
without derogating any. Enlarging the 
SFRA boundary nearly three percent, 
increasing flight-free coverage from 45 to 87 
percent of the park area, and removing and 
realigning flight corridors, represent 
substantial steps furthering NPS goals for 
GC~-rp. 
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Chapter Four 
ENVIRONMENTAL CONSEQUENCES 

This chapter reports on the analysis 
conducted to determine the environmental 
impacts of the existing condition and the 
alternative under consideration. The primary 
goal of the alternative is to improve the 
aircraft noise environment in the Grand 
Canyon National Park (GCNP) and the 
surrounding area, hereafter referred to as the 
GCNP study area. The chapter summarizes 
the uruque conditions underlying this 
analysis. The environmental factors 
considered are those contained in Federal 
Aviation Administration (F AA) Orders 
1050.1D. The primary impact is noise. The 
analysis presented here indicates that, within 
the analysis area as shown in Figure 1-1 (see 
Purpose and Need), the noise environment as 
a whole is improved by the proposed action. 
The analysis also demonstrates that 
restoration of natural quiet can be nearly 
achieved with the proposed actions. At 
certain representative locations, predicted 
noise levels increase with the proposed 
action but for the majority of locations, a 
decrease was observed. 

4.1 NOISE 

This section reports on the analysis effort 
conducted to estimate sound levels from 
aircraft activity in the vicinity of GCNP. The 
purpose was to compare a No Action and a 
Proposed Action alternative to determine 
whether any significant adverse effects could 
be expected as well as to disclose any benefit 
that would result from the federal action. 
The analysis was conducted to meet two 
objectives: 
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1. Determine whether the rule will result in 
any significant noise impacts, either 
within or outside of the Park. 

2. Determine the effectiveness of the rule 
in providing substantial restoration of 
natural quiet to Grand Canyon National 
Park. Previous sections discuss this 
obj ective and note that it is the primary 
motivation for the rule. 

The analysis estimates aircraft sound levels 
by providing values of equivalent sound 
levels (LAeqh) and percent time audible 
(% T Att). For definition of LAeqh and % T Att, 
refer to Appendix D, Glossary. These noise 
metrics are described in more detail below. 

The modeling was conducted by FAA, in 
conjunction with the Volpe National 
Transportation Systems Center (Volpe 
Center). The National Park Service (NPS) 
also provided data used in the modeling 
process. Because of the unique physical and 
natural environment at Grand Canyon 
National Park, there were unusual technical 
considerations associated with the modeling 
task. 

The following sections address the technical 
issues, discuss the modeling assumptions 
used in the analysis, compare the findings 
and results for the two alternatives. and 
present the conclusions. First, Section 4.1.1 
defines the criteria used for judging: 1) noise 
impacts; and 2) restoration of natural quiet. 
Next, a computer model is used to determine 
sound levels in Section 4.1.2 and describes 
the sound metrics the model calculates for 



this analysis. Section 4.1.3 presents the 
assumptions used in developing and running 
the computer model, while Section 4. 1.4 
presents the results. Finally, Section 4. 1.5 
presents the conclusions. 

4.1.1 Noise Criteria 

Traditionally, analysis of aircraft noise has 
focused on communities in the vicinity of 
airports and military installations, or under 
military aircraft training airspace. In these 
situations, minimizing interference with 
human activities such as conversation, 
listening to radio or television and prevention 
of adverse health effects has been the goal. 
The proposed action under consideration in 
this EA addresses the reduction of aircraft 
noise in a unique park environment. 

Two separate criteria were needed to judge 
the effects of the rule on sound exposure. 
First, significant noise impacts within the 
entire study area are based on FAR Part 150, 
Appendix A, Table 1, as supplemented by 
evaluation of changes in sound exposure at 
representative locations around GCNP. 
Sigruficant noise impacts occur if the Day
Night Average Sound Level, DNL, 65 dB is 
exceeded anywhere after the proposed rule, 
but not before, or if the level of increase 
would substantially interfere with uses in the 
vicinity of the representative locations1

. This 
criterion of DNL 65 dB will be examined in 
terms of an equivalent level for the 12 hour 
period during which tour aircraft fly, LAeql2h. 

The DNL criterion translates to LAeql2h = 68 
dB, (see Appendix E, "Noise Basics"). 
Contours of LAeql2h and computations of 
levels at representative locations are used to 
judge this type of noise impact. 

The second criteria examines progress 
toward restoring natural quiet. In the Report 
to Congress, for aircraft overflights, the NPS 
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defined "substantial restoration of natural 
quiet" in the Grand Canyon in the following 
quantitative way: 

" ... substantial restoration requires that 
50% or more of the park achieve 
'natural quiet' (i.e., no aircraft audible) 
for 75 - 100 percent of the day." [RTC 
p 182] 

This definition establishes several 
requirements for the criterion used to judge 
restoration of natural quiet. First, the 
criterion must consider aircraft-produced 
sound in terms of audibility. Second, 
audibility of aircraft must be examined for 
the entire area of the park. Third, audibility 
of aircraft needs to be examined throughout 
the day. With these considerations, the 
criterion for judging progress toward 
substantial restoration is as follows: 

Substantial restoration of natural quiet 
occurs when tour aircraft are audible 
for less than 25% of the day in more 
than half of the park area. Hence, to 
meet the NPS definition of substantial 
restoration, the total area of the Grand 
Canyon that experiences audible 
aircraft for more than 25% of the day 
must be less than half (50%) of the 
park? 

Inside the park, because the impact of 
aircraft sound is loss of natural quiet, the 
approach taken is that as long as progress is 
made toward substantial restoration of 
natural quiet, (increasing areas experiencing 
natural quiet) no significant noise impacts 
will result. The NPS has recognized that 
though sound exposures may increase in 
some areas of the park, no significant 
impacts will be judged to occur provided 
progress IS made toward substantial 
restoration. 
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